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FOREWORD 

Today's rapidly developing and changing technologies and industrial products and 
practices frequently carry with them the increased generation of materials that, if 
improperly dealt with, can threaten both public health and the envirorunent. The U.S. 
Environmental Protection Agency is charged by Congress with protecting the Nation's 
land, air, and water resources. Under a mandate of national environmental laws, the 
agency strives to formulate and implement actions leading to a compatible balance 
between human activities and the ability of natural systems to support and nurture life. 
These laws direct the EPA to perform research to define our environmental problems, 
measure the impacts, and search for solutions. 

The Risk Reduction Engineering Laboratory is responsible for planning, 
implementing, and managing research, development, and demonstration programs to 
provide an authoritative, defensible engineering basis in support of the policies, 
programs, and regulations of the EPA with respect to drinking water, wastewater, 
pesticides, toxic substances, solid and hazardous wastes, and Superfund-related activities. 
This publication is one of the products of that research and provides a vital 
communication link between the research and the user community. 

The problem of disposing of primary and secondary sludge generated at municipal 
wastewater treatment facilities is one of growing concern. Sludge of this type may 
contain toxics such as heavy metals and various organic species. Viable sludge disposal 
options include methods of land disposal or incineration. In determining the 
environmental hazards associated with incineration, the Risk Reduction Engineering 
Laboratory and the Office of Water have sponsored a program to monitor the emissions 
of metals and organics from a series of municipal wastewater slu<lge incinerators. The 
following document presents the final results from the Site 9 emissions test program. 

E. Timothy Oppelt, Director 
Risk Reduction Engineering Laboratory 
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ABSTRACT 

The C.S. Environmental Protection Agency (EPA) Office of Water (OW) has 
drafted risk-ha,;ed sludge regulations under Section 405d of the Clean Water Act and 
EPA's Risk Reduction Engineering Laboratory (RREL) has been assisting OW in the 
collection of supporting data for the proposed regulations. Proposed regulations and a 
solicitation for public comment were published in the Federal Re~ister on February 6, 
1989. Final regulations are scheduled for publication in the Federal Re~ister in January 
1992. Because of the associated cancer risk, there is particular concern regarding 
chromium and nickel species in the emissions from sludge incineration. 

An RREL/OWRS research program was implemented to determine the ratios of 
hexavalent to total chromium and nickel subsulfide to total nickel in sewage sludge 
incinerator emissions under varied incinerator operating conditions. Site 9, a multiple 
hearth incinerator, was tested under normal combustion conditions and improved 
combustion conditions. This report presents the test results from the fifth of five 
incinerator test sites. Four incinerators tested under a previous project conducted by 
Radian Corporation are included in the Site numbering convention used. 

Secondary objectives of the Site 9 test program included comparing the results for 
chromium and nickel subspecies determined by different analytical procedures, gathering 
data on other metals and inorganic/organic gases in the incinerator emissions, and 
assessing pollutant removal efficiencies by measuring emissions at both the inlet and 
outlet to the venturi/impingement tray scruhher control system, and at the outlet of a 
full scale wet electrostatic precipitator installed just prior to the test program. 

Site 9, a dewatering and incineration facility located in a municipal wastewater 
treatment plant, is operated and managed by a private firm. The hydraulic portion of 
the plant is owned and operated by the city in which it is located. The facility is a 
secondary plant designed for a 15 million gallon per day (MGD) wastewater flow. The 
privatized solids handling portion of the facility is a regional site that also handles hoth 
primary and secondary thickened sludges brought in from surrounding communities. 

Site 9 includes a seven (7) hearth, multiple hearth furnace (Ml-IF) built hy Nichols 
Engineering in 1974. The furnace flue gas leaves the furnace through a horizontal 
breaching and then goes down into an adjustable throat venturi scrubber with a nominal 
pressure drop of 20 in water column (w.c.). After leaving the venturi, the gases pass 
upward through a three (3) plate tray scrubber with a Chevron mist eliminator. A 10 ft x 
10 ft, upflow, wet electrostatic precipitator, manufactured by Beltran A,;sociates, Inc., was 
installed during the first week of testing. 
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It was anticipated that the nickel subsulfide emissions from a multiple hearth 
incinerator not using lime for conditioning would constitute less than 1 % of the total 
nickel emissions. A wet chemical analysis indicated that within the analytical detection 
limit ( < 10% of the total nickel), no nickel subsulfide was present in the samples. 

It was anticipated that the hexavalent chromium emissions from a multiple hearth 
incinerator not using lime for sludge conditioning would constitute less than 1% of the 
total chromium emissions. A wet chemical analysis indicated that about 10% of the total 
chromium emissions exiting the venturi/impingement tray scrubber during both normal 
and improved combustion conditions was hexavalent chromium. 

Polychlorinated dibenzodioxins and furans (PCDDs/PCDFs) and semivolatile and 
volatile organic compounds were also measured. The total PCDD's and total PCDF's, 
respectively, were 20.2 and 81.9 ng/dscm at the outlet of venturi/impingement tray 
scrubber (midpoint sampling location) and 3.2 and 12.4 ng/dscm at the outlet of the wet 
ESP during normal incinerator operation. During improved incinerator operation, the 
total PCDD's and total PCDF's, respectively, were 1.6 and 7.1 ng/dscm at the midpoint 
and 0.65 and 2.1 ng/dscm at the outlet. Several semivolatile organic compounds were 
detected at the midpoint and outlet locations during runs at both normal and improved 
incinerator operation. The concentrations and number of semivolatile compounds 
measured were typically less under improved incinerator operating conditions. 

This report wa<o; suhmitted in fulfillment of Work Assignments under Contract 
Nos. 68-02-4442, 68-02-4462, and 68-C0-0027 from the Risk Reduction Engineering 
Laboratory under the sponsorship of the U.S. Environmental Protection Agency. 
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DRAIT 8/28/89 �

METHODOLOGY FOR THE DETERMINATION OF METALS EMISSIONS IN EXHAUST GASES �

FROM HAZARDOUS WASTE INCI~..RATION AND S!MILAR COMBUSTION PROCESSES �

1. Applicability and Principle 

1.1 Applicability. This method is applicable for the determination o: 

total chro~ium (Cr), cadmium (Cd), arsenic (As), nickel (Ni), manganese (:'<In), 

beryllium (3e), copper (Cu), zinc (Zn), lead (Pb), selenium (Se}, phosphorus 

(P), thallium (Tl}, silver (Ag), antimcny (Sb), barium (Ba). and mercury (Hg} 

emissions from hazardous waste incinerators and similar combustion precesses. 

This method may also· be used for the determination of particulate emissions 

following the additional procedures dcsc~ibed. Modifications to the sample 

recovery and analysis procedures described in this protocol for the purpose of 

determining particulate emissions may potentially impact the front half mercury 

determination.* 

1 . 2 Principle . The stack sample is withdrawn isokinetically from the 

source, with particulate emissions collected in the probe and on a heated 

filter and gaseous emissions collected in a series of chilled impingers 

containing a solution of dilute nitric acid in hydrogen peroxide in two 

impingers, and acidic potassium permanganate solution in two (or one) 

impingers. Sampling train components are recovered and digested in separate 

front and back half fractions. Materials collected in the sampling train are 

digested with acid solutions to dissolve inorganics and to remove orgar:.ic 

constituents that may create analytical interferences. Acid digestion is 

performed using conventional ParrR Bomb or microwave digestion techniques. The 

nitric acid and hydrogen peroxide impinger solution, the acidic potassium 

permanganate impinger solution, and the probe rinse and digested filter 

solutions are analyzed for mercury by cold vapor atomic absorption spectroscopy 

(CVAAS). Except for the permanganate solution, the remainder of the sampli~g 

*Field tests to date have shown that of the total amount of mercury measured 
by the method, only Oto <2% was measured in the front half. Therefore, it is 
tentatively concluded, based on the above data, that particulate emissions may 
be measured by this train, without significantly altering the mercury results. 
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train catches are analyzed for Cr, Ca, Ni, Mn, Be, Cu, ~. Pb, Se, P, Tl, Ag, 

Sb, Ba, and As by inductively coupled argon plasma emission spectroscopy (ICAP) 

or atomic absorption spectroscopy (AAS). Graphite furnace atomic absorption 

spectroscopy (GFAAS) is used for analysis of antimony, arsenic, cadmiu:n, lead, 

selenium, and thalliu~, if these elements require greater analytical 

sensitivity than can be obtained by ICAP. Additionally, if desired, the tester 

may use AAS for analyses of all metals if the resulting in-stack method 

detection limits meet the goal of the testing program. For convenience, 

aliquots of each digested sample fraction can be combined proportionally for a 

single analytical determination. The efficiency of the analytical procedure is 

quantified by the analysis of spiked quality control samples containing each of 

the target metals including actual sample matrix effects checks. 

2. Range, Sensitivity, Precision, and Interferences 

2.1 Range. For the analyses described in this methodology and for similar 

analyses, the ICAP response is linear over several orders of magnitude. Sam

ples co~taining metal concentrations in the nanograms- per milliliter {ng/ml) to 

micrograms per milliliter (ug/ml) range in the analytical finish solution can 

be analyzed using this technique. Samples containing greater than 

approximately 50 ug/ml of chromium, lead, or arsenic should be diluted to that 

level or lower for final analysis. Samples containing greater than 

approximately 20 ug/ml of cadmium should be diluted to that level before 

analysis. 

2.2 Analytical Sensitivity. ICAP analytical detection limits for the 

sample solutions (based on SW-846, Method 6010) are approximately as follows: 

Sb (32 ng/ml), As (53 ng/ml), Ba (2 ng/ml), Be (0,3 ng/ml), Cd (4 ng/ml), Cr (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), Ti (40 ng/ml), and Zn (2 ng/ml). The actual 

method detection limits are sample dependent and may vary as the sample matrix 

may affect the limits. The analytical detection limits for analysis by direct 

aspiration AAS (based on SW-846, Method 7000) are approximately as follows: Sb 

(200 ng/ml), As (2 ng/ml), Ba (100 ng/ml), Be (5 ng/ml), Cd (5 ng/ml), Cr (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), Wld Zn (5 ng/ml). The detection limit 

for mercury by CVAAS is approximately 0.2 ng/ml. The use of GFAAS can give 

added sensitivity compared to the use of direct aspiration AAS for the 



following cetals: Sb (3 ng/ml), As (1 ng/ml), Be (0.2 ng/cl), Cd (0.1 ng/ml}, 

Cr (1 ng/ml}, Pb (1 ng/ml), Se (2 ng/ml), and Tl (1 ng/ml). 

Using (1) the procedures described in this method, (2) the analytical 

detection limits described in the previous paragraph, (3) a volume of 300 ml 

for the front half and 150 ml for the back half samples, and (4) a stack gas 

sample volw:ie of 1.25 m3 , the corresponding in-stack method detection limits 

are presented in Table A-1 and calculated as shown: 

A X B = D 
C 

where: �A= analy~icul detection limit, ug/ml. 
8 = vol~~e of sample prior to aliq~ot for analysis, ml. 
C = stack· sacple volume, dscm (dsm3 }. 

D = in-stack detection limit, ug/m3 • 

Values in Table A-1 are calculated for the front and back half and/or the total 

train. 

To ensure optimum sensitivity in obtaining the measurements, the 

concentrations of target metals in the solutions are suggested to be at least 

ten times the analytical detection limits. Under certain conditions, and with 

greater care in the analytical procedure, this concentration can be as low as 

approximately three times the analytical detection limit. In all cases, 

repetitive analyses, method of standard additions (MSA}, serial dilution, or 

matrix spike addition should be used to establish the quality of the data. 

Actual in-stack method detection limits will be determined based on actual 

source sampling parameters and analytical results as described above. If 

required, the method in-stack detection limits can be made more sensitive than 

those shown in Table A-1 for a specific test by using one or more of the 

following options: 

o A normal 1-hour sampling run collects a stack gas sampling volume of 

about 1.25 m3 • If the sampling time is increased and 5 m3 are 

collected, the in-stack method detection limits would be one fourth of 

the values shown in Table A-1 {this means that with this change, the 

method is four tices more sensitive than normal). 

o The in-stack detection limits assume that all of the sample is digested 

(with exception of the aliquot for mercury) and the final liquid 

volumes for analysis are 300 ml for the front half and 150 ml for the 
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TABLE A-1. IN-STACK METHOD DETECTION LIMITS (ug/m3 ) �
FOR TRAIN FRACTIONS USING ICAP A..~D AAS �

Front Half Back Half1 Back Half2 �
Fraction 1 Fraction 2 Fraction 3 Total Train �

Metal Probe and Filter Impingers 1-3 Impingers 4-5 �

Antimony 7.7 (0.7}* 3.8 (0.4)* 11.5 (1.1)* �
Arsenic 12.7 (0.3)* 6.4 {0.1)* 19.1 (0.4)* �
Barium 0.5 0.3 0.8 �
Beryllium 0.07 (0.05}* 0.04 (0.03}* 0.11 (0.08)* �
Cadmium 1.0 (0.02)* 0.5 (0.01)* 1.5 (0.03)* �
Chromium 1. 7 (0.2)* 0.8 (0.1)* 2.5 (0.3)* �
Copper 1.4 0.7 2.1 �
Lead 10.1 (0.2)* 5.0 (0.1)* 15.1 (0.3)* �
Manganese 0.5 (0.2)* 0.2 (0.1)* 0.7 (0.3)* �
Mercury 0.05**. 0.03** 0.03** 0.11** �
Nickel 3.6 1.8 5.4 �
Phosphorus 18 9 27 �
Selenium 18 (0.5)* 9 (0.3}* 27 (0.8)* �
Silver 1.7 0.9 2.6 �
Thallium 9.6 (0.2}* 4.8 (0.1)* 14.4 (0.3)* �
Zinc 0.5 0,3 0.8 �

)* �Detection limit when analyzed by GFAAS. 
** �Detection limit when analyzed by CVAAS. �

Actual method in-stack detection limits will be determined based �
on actual source sampling parameters and analytical results as �
described earlier in this section. �

back half sample. If the front half volume is reduced fro~ 300 ml to 

30 ml, the front half in-stack detection limits would be one tenth of 

the values shown above (ten times more sensitive) . If the back half 

volume is reduced from 150 ml to 25 ml, the in-stack detection limits 

would be one sixth of the above values. Matrix effects checks are 

necessary on analyses of samples and typically are of greater signifi

cance for samples that have been concentrated to less than the normal 

sample volume. A volume less than 25 ml may not allow resolubiliza

tion of the residue and may increase interference by other compounds. 

o When both of the above two improvements are used on one sample at the 

same time, the resultant improvements are multiplicative. For example, 

where stack gas volume is increased by a factor of five and the total 

liquid sample digested volume of both the front and back halves is 

reduced by factor of six, the in-stack method detection limit is 

reduced by a factor of thirty (the method is thirty times more 

sensitive) . 
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o Conversely, reducing stack gas sample volume and increasing sample 

liquid volume will increase limits. The front half and back half1 

samples (Fractions 1 and 2) can be combined prior to analysis. The 

resultant liquid volume (excluding Fraction 3, which must be analyzed 

separately) is recorded. Combining the SB!llple as described does not 

allow determination (whether front or back half) of where in the train 

the sample was captured. The in-stack method detection limit then 

becomes a single value for all metals except mercury, for which the 

contribution of Fraction 3 must be considered. 

o The above discussion assumes no blank correction. Blank corrections 

are discussed later in this method. 

2.3 Precision. 'The precisions (relative standard deviation) for each 

metal detected in a method development test at a sewage sludge incinerator, are 

as follows: Sb (12.7%), As (13,5%), 8a {20.6%}, Cd (11.5%), Cr (11.2%), Cu 

(11.5%), Pb (11.6%), P (14.6%), Se (15,3%), Tl (12.3%), and Zn (11.8%). The 

precision for nickel was 7-7% for m1other test conducted at a source simulator. 

Beryllium, manganese and silver were not detected in the tests; however, based 

on the analytical sensitivity of the ICAP for these metals, it is assumed that 

their precisions should be similar to those for the other metals, when detected 

at similar levels. 

2.4 Interferences. Iron can be a spectral interference during the 

analysis of arsenic, chromium, and cadmium by ICAP. Aluminum can be a spectral 

interference during the analysis of arsenic and lead by ICAP. Generally, these 

interferences can be reduced by diluting the sample, but this increases the 

method detection limit. Refer to EPA Method 6010 (SW-846) for details on 

potential interferences for this method. For all GFAAS analyses, matrix 

modifiers should be used to limit interferences, and standards should be matrix 

matched. 

3. Apparatus 

3.1 Sampling Train. A schematic of the sampling train is shown in Figure 

A-1. It is similar to the Method 5 train. The sampling train consists of the 

following components. 

3.1,1 Probe Nozzle (Probe Tip) and Borosilicate or Quartz Glass Probe 

Liner. Same as Method 5, Sections 2.1.1 and 2.1.2. Glass nozzles are required 

wiless an alternate probe tip prevents the possibility of contamination or 
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All glass sample exposed surface to here. 
(Except when Teflon filter support Is used. 

Thermometer 
Glass 
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Glass probe liner �Probe 
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to 
I 
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Empty (Optlonal Knockout) 
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Orifice ,._ 

.# • 

,

Figure A-1. Schematic of multiple metals sampling train. 
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interference of the sample with its materials of construction. If a probe tip 

other than glass is used, no correction of the stack sample test results can be 

made because of the effect on the results by the probe tip. 

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 2.1.5, e~cept that 

a Teflon filter support must be used to replace the glass frit. 

3.1.4 Filter Heating System. Same as Method 5, Section 2.1.6. 

3.1.5 Condenser. The following system shall be used for the condensation 

and collection of gaseous metals and for determining the moisture content of 

the stack gas. The condensing system should consist of four to six impingers 

connected in series with leak-free ground glass fittings or other leak-free, 

non-cont8.ll:inating fittings, The first impinger is optional and is recommended 

as a water knockout trap for use during test conditions which require such a 

trap. The impingers to be used in the metals train are now described. When 

the first impinger is used as a water knockout, it shall be appropriately-sized 

for an expected large moisture catch and constructed generally as described for 

the first impinger in Method 5, Paragraph 2.1.7. The second impinger (or the 

first HN03 /H impinger) shall also be as described for the first impinger in2 02 

Method 5. The third impinger (or the impinger used as the second HN0 /~023 

impinger) shall be the same as the Greenburg Smith impinger with the standard 

tip described as the second impinger in Method 5, Paragraph 2.1.7. All other 

impingers used in the metals train are the same as the second impinger (the 

first liN0 /H2 impinger) previously described in this paragraph. In summary,3 02 

the first impinger should be empty, the second and third shall contain known 

quantities ·of a nitric acid/hydrogen peroxide solution (Section 4.2.1). the 

fourth (and fifth, if required) shall contain a known quantity of acidic 

potassium permanganate solution (Section 4.2.2), and the last impinger shall 

contain a known quantity of silica gel or equivalent desiccant. A thermometer 

capable of measuring to within 1°C (2°F) shall be placed at the outlet of the 

last impinger. When the water knockout impinger is not needed, it is removed 

from the train and the other impingers remain the same. If mercury analysis is 

not needed, the potassium permanganate impingers are removed. 

3,1.6 Metering System, Barometer, and Gas Density Determination 

Equipment. Same as Method 5. Sections 2.1.8 through 2.1.10, respectively. 
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3.1.7 Teflon Tape. For capping openings and sealing connections on the 

sampling train. 

3.2 Sample Recovery. Same as Method 5, Sections 2.2.1 through 2.2.8 
(Nonmetallic Probe-Liner and Probe-Nozzle Brushes, Wash Bottles, Sacple 

Storage Containers. Petri Dishes, Glass Graduated Cylinder. Plastic Storage 

Containers, Fwmel a.~d Rubber Policeman, and Glass FW'lllel), respectively, with 

the following exceptions and additions: 

3.2.1 Nonmetallic Probe-Liner and Probe-Nozzle Brushes. For quantitative 

recovery of materials collected in the front half of the sampling train. 

Description of acceptable all-Teflon component brushes to be included in EPA's 

E:Dission Measurement Technical Information Center (EMTIC) files. 

3.2.2 SWDple Storage Containers. Glass bottles with Teflon-lined caps, 

1000- and 500-ml, shall be used for I<Mn04 -containing samples and blanks. 

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 identification of samples. �

3.2.6 Polypropylene Tweezers and/or Plastic Gloves. For recovery of the 

~ilter from the sampling train filter holder. 

3.3 Sample Preparation and Analysis. For the analysis, the following 

equipment is needed: 

3.3.1 Volumetric Flasks, 100 ml, 250 ml, and 1000 ml. For preparat~on of 

standards and sample dilution. 

3.3.2 Graduated Cylinders. For preparation of reagents. 

3.3.3 ParrR Bombs or Microwave Pressure Relief Vessels with Capping 

Statio~ (CE.~ Corporation model or equivalent). 

3.3.4 Beakers and Watchglasses. 250 ml beakers for sample digestion with 

watchglasses to cover the tops. 

3.3.5 Ring Stands and Clamps. For securing equipment such as filtration 

apparatus. 

3.3 ,6 Filter Funnels. For holding filter paper. 

3, 3.7 w'hatman 541 Filter Paper (or equivalent). For filtration of 

digested samples. 

3.3.8 Disposable Pasteur Pipets wid Bulbs. �

3,3,9 Volumetric Pipets. �

3.3,10 Analytical Balance. Accurate to within 0.1 mg. �
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3.3.11 Microwave or Conventional Oven. For heating samples at fixed 

power levels or temperatures. 

3.3.12 Hot Plates. 

3.3.13 Atomic Absorption Spectrometer (AAS). Equipped with a background 

corrector. 

3.3.13.1 Graphite Furnace Attachment. With antimony, arsenic, cadmium, 

lead, selenium, thallium, and hollow cathode lamps (HCLs) or electrodeless 

discharge lamps (EDLs). Same as EPA Methods 7041 (antimony), 7060 (arsenic), 

7131 (cadmium), 7421 (lead), 7740 (selenium), and 7841 (thallium). 

3.3.13.2 Cold Vapor Mercury Attachment. With a mercury HCL or EDL. The 

equipment needed for the cold vapor mercury attachment includes an air 

recirculation pump, a quartz cell, an aerator apparatus, and a heat lamp or 

desiccator tube. The heat lamp should be capable of raising the ambient 

temperature at the quartz cell by lOOC such that no condensation forms on the 

wall of the quartz cell. Same as EPA Method 7470, 
3.3.14 Inductively Coupled Argon Plasma Spectrometer. With either a 

direct or sequential reader and an alumina torch. Same as EPA Method 6010. 

4. Reagents 

Unless otherwise indicated , it is intended that all reagents conform to 

the specifications established by the Committee on Analytical Reagents of the 

American Chemical Society, where such specifications are available; otherwise, 

use the best available grade. 

4.1 Sampling. The reagents used in sampling are as follows: 

4.1.1 Filters. The filters shall contain less than 1.3 ug/in. 2 of each of 

the metals to be measured. Analytical results provided by filter manufacturers 

are acceptable. However, if no such results are available, filter blanks must 

be analyzed for each target metal prior to emission testing. Quartz fiber or 

glass fiber filters without organic binders shall be used. The filters should 

exhibit at least 99 ,95 percent efficiency (<0.05 percent penetration) on 0,3 

micron dioctyl phthalate smoke particles. The filter efficiency test shall be 

conducted in accordance with ASTM Standard Method D2986-71 (incorporated by 

reference). For particulate determination in sources containing S02 or S03 , 

the filter material must be of a type that is unreactive to S02 or S03 , as 

described in EPA Method 5. Quartz fiber filters meeting these requirements are 

recommended. 
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4.1.2 Water, To conform to ASTM Specification D1193-77, Type II 

(incorporated by reference), Analyze the water for all target metals prior to 

field use. All target metals should be less than 1 ng/ml. 

4.1,3 Nitric Acid. Concentrated, Baker Instra-analyzed or equivalent, 

4.1.4 Hydrochloric Acid. Concentrated. Baker Instra-analyzed or 

equivalent. 

4.1,5 Hydrogen Peroxide, 30 Percent (V/V). 

4 .1. 6 Potassium Permanganate. 

4.1.7 Sulfuric Acid. Concentrated. 

4.1.8 Silica Gel and Crushed Ice. Same as Method 5, Sections 3.1.2 and 

3.1.4, respectively. 

4.2 Pretest Preparation for Sampling Reagents. 

4.2.1 Nitric Acid (HN03 )/Hydrogen Peroxide (1½02 ) Absorbing Solution, 

5 Percent HN03 /10 Percent H2 02 • Add 50 ml of concentrated HN03 and 333 ml of 

30 percent H2 02 to a 1000-ml volumetric flask or graduated cylinder containing 

approximately 500 ml of water. Dilute to volume with water. The reagent shall 

contain less than 2 ng/ml of each target metal. 

4.2.2 Acidic Potassium Permanganate (KMn04 ) Absorbing Solution, 4 Percent 

KMn04 (W/V). Prepare fresh daily. Dissolve 40 g of KMn04 in sufficient 10 

percent ~S04 to make l liter. Prepare and store in glass bottles to prevent 

degradation. The reagent shall contain less than 2 ng/ml of Hg, 

Precaution: To prevent autocatalytic decomposition of the permanganate 

solution. filter the solution through wbatman 541 filter paper. Also, due to 

reaction of the potassium permanganate with the acid, there may be pressure 

buildup in the sample storage bottle; these bottles should not be fully filled 

and should be vented both to relieve excess pressure and prevent explosion due 

to pressure buildup. Venting is highly recommended, but should not allow 

contamination of the sample; a No. 70-72 hole drilled in the container cap and 

Teflon liner has been used. 

4.2,3 Nitric Acid, 0.1 N. Add 6.3 ml of concentrated HN03 (70 percent) to 

a graduated cylinder containing approximately 900 ml of water. Dilute to 1000 

ml with water. Mix well. The reagent shall contain less than 2 ng/ml of each 

target metal. 

4.2.4 Hydrochloric Acid (HCl), 8 N. Add 690 ml of concentrated HCl to a 

graduated cylinder containing 250 ml of water. Dilute to 1000 ml with water. 

Mix well. The reagent shall contain less than 2 ng/ml of Hg. 



4.3 Glassware Cleaning Reagents. �

4,3,1 Nitric Acid, Concentrated. Fisher ACS grade or equivalent. �

4.3.2 Water. To conform to ASTM Specifications 01193-77, Type II. �

4.3.3 Nitric Acid, 10 Percent (V/V). Add 500 ml of concentrated HN03 to a �

graduated cylinder containing approximately 4000 ml of water. Dilute to 5000 �

ml with water. �

4.4 Sample Digestion and Analysis Reagents. �

4.4.1 Hydrochloric Acid. Concentrated. �

4.4.2 Hydrofluoric Acid, Concentrated. �

4.4.3 Nitric Acid, Concentrated. Baker Instra-analyzed or equivalent. �

4.4.4 Nitric Acid, 10 Percent (V/V). Add 100 ml of concentrated HN03 to �

800 ml of water. Dilute to 1000 ml with water. Mix well. Reagent shall �

contain less than 2 ng/ml of each target metal. �

4.4.5 Nitric Acid, 5 Percent (V/V). Add 50 ml of concentrated HN0 to�
3 

800 ml of water. Dilute to 1000 ml with water. Reagent shall contain less 

than 2 ng/ml of each target metal. 

4.4.6 Water. To conform to ASTM Specifications D1193-77, Type II. �

4.4.7 Hydroxylamine Hydrochloride and Sodium Chloride Solution. See EPA �

Method 7470 for preparation. �

4.4.8 Stannous Chloride. �

4.4,9 Potassium Permanganate, 5 Percent ·(W/V). 


4.4.10 Sulfuric Acid, Concentrated. �

4.4.11 Nitric Acid, 50 Percent (V/V). �

4.4.12 Potassium Persulfate, 5 Percent (W/V). 


4.4.13 Nickel Nitrate, Ni(N03 ) 2 ·6H2 0. �

4.4.14 Lanthanum Oxide, L~o3 • �

4.4.15 AAS Grade Hg Standard, 1000 ug/ml. �

4.4.16 AAS Grade Pb Standard, 1000 ug/ml. 


4.4.17 AAS Grade As Standard, 1000 ug/ml. �

4.4.18 AAS Grade Cd Standard, 1000 ug/ml. �

4.4.19 AAS Grade Cr Standard, 1000 ug/ml. �

4.4.20 AAS Grade Sb Standard, 1000 ug/ml. �

4.4.21 AAS Grade Ba Standard, 1000 ug/ml. �

4.4.22 AAS Grade Be Standard, 1000 ug/ml. �

4.4.23 AAS Grade Cu Standard, 1000 ug/ml. �

4.4.24 AAS Grade Mn Standard, 1000 ug/ml. �
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4.4.25 AAS Grade Ni Standard, 1000 ug/ml. 

4.4.26 AAS Grade p Standard, 1000 ug/ml. 

4.4.27 AAS Grade Se Standard, 1000 ug/ml. 

4.4.28 AAS Grade Ag Standard , 1000 ug/ml. 

4.4.29 AAS Grade Tl Standard, 1000 ug/ml. 

4.4.30 AAS Grade Zn Standard. 1000 ug/ml. 

4.4.31 AAS Grade Al Standard, 1000 ug/ml. 

4.4.32 AAS Grade Fe Standard, 1000 ug/ml. 

4.4.33 The meta.ls standards may also be made from solid chemicals as 

described in EPA Method 200.7. EPA Method 7470 or Standard Methods for the 

Analysis of Water and Wastewater. 15th Edition, Method 303F should be referred 

to for additional information on mercury standards. 

4.4.34 Mercury Standards and Quality Control Samples. Prepare fresh 

weekly a 10 ug/ml intermediate mercury standard by adding 5 ml of 1000 ug/ml 

mercury stock solution to a 500 ml volumetric flask; dilute to 500 ml by first 

adding 20 ml of 15 percent HN03 and then adding water. Prepare a working 

mercury standard solution fresh daily: add 5 ml of the 10 ug/ml intermediate 

standard to a 250 ml volumetric flask and dilute to 250 ml with 5 ml of 

4 percent KMn04 , 5 ml of 15 percent HN03 , and then water. At least six 

separate aliquots of the working mercury standard solution should be used to 

prepare the standard curve. These aliquots should contain 0.0, 1.0, 2.0, 3.0, 

4.0, and 5.0 ml of the working standard solution. Quality control samples 

should be prepared by making a separate 10 ug/ml standard and diluting until in 

the range of the calibration. 

4.4.35 ICAP Standards and Quality Control Samples. Calibration standards 

for ICAP analysis can be combined into four different mixed standard solutions 

as shown below. 

MIXED STANDARD SOLUTIONS FOR ICAP ANALYSIS 

Solution Elements 
I As, Be, Cd, Mn, Pb, Se, Zn 

II Ba, Cu, Fe 
III Al, Cr, Ni 

IV Ag, P, Sb, Tl 

Prepare these standards by combining and diluting the appropriate volumes of 

the 1000 ug/ml solutions with 5 percent nitric acid. A minimum of one stan

dard and a blank can be used to form each calibration curve. However, a 
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separate quality control sample spiked with known amounts of the target metals 

in quantities in the midrange of the calibration curve should be prepared. 

Suggested standard levels are 50 ug/ml for Al, 25 ug/ml for Cr and Pb, 15 ug/ml 

for Fe, and 10 ug/ml for the remaining elements. Standards containing less 

than 1 ug/ml of metal should be prepared daily. Standards containing greater 

than 1 ug/ml of metal should be stable for a minimw:l of 1 to 2 weeks . 

4.4.36 Graphite Furnace AAS Standards for Antimony, Arsenic, Cadmium, 

Lead, Selenium, and Thallium. Prepare a 10 ug/ml standard by adding 1 ml of 

1000 ug/ml standard to a 100 ml volumetric flask. Dilute to 100 ml with 10 

percent nitric acid. For graphite furnace AAS, the standards must be matrix 

matched; e.g., if the samples contain 6 percent nitric acid and 4 percent 

hydrofluoric acid, the standards should also be made up with 6 percent nitric 

acid and 4 percent hydrofluoric acid. Prepare a 100 ng/ml standard by adding 

1 ml of the 10 ug/ml standard to a 100 ml volumetric flask and dilute to 100 ml 

with the appropriate matrix solution. Other standards should be prepared by 

dilution of the 100 ng/ml standards. At lea.st five standards should be used to 

make up the standard curve. Suggested levels are 0, 10, 50, 75, and 100 ng/ml. 

Quality control samples should be prepared by making a separate 10 ug/ml 

standard and diluting until it is in the range of the samples. Standards 

containing less than 1 ug/ml of metal should be prepared daily. Standards 

containing greater than 1 ug/ml of metal should be stable for a minimum of 1 to �

2 weeks. �

4.4.37 Matrix Modifiers. 

4.4.37.1 Nickel Nitrate, 1 Percent (V/V). Dissolve 4.956 g of �

Ni(N03 )2 ·61f:i0 in approximately 50 ml of water in a 100 ml volumetric flask. �

Dilute to 100 ml with water. �

4.4.37.2 Nickel Nitrate, One-tenth Percent (V/V). Dilute 10 ml of 1 per�

cent nickel nitrate solution to 100 ml with water. Inject an equal amount of �

sample and this modifier into the graphite furnace during AAS analysis for As. �

4.4.37.3 Lanthanum. Dissolve 0.5864 g of L~03 in 10 ml of concentrated �

HN03 and dilute to 100 ml with water. Inject an equal amount of sample and �

this modifier into the graphite furnace during AAS analysis for Pb . �

5. Procedure 

5.1 Sampling. The complexity of this method is such that, to obtain reli

able results, testers should be trained and experienced with the test procedures. 
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5,1.1 Pretest Preparation, Follow the same general procedure given in 

Method 5. Section 4.1.1, except that, unless particulate emissions are to be 

determined, the filter need not be desiccated or weighed. All sa:npling train 

glassware should first be rinsed with hot tap water and then washed in hot 

soapy water, Next, glassware should be rinsed three times with tap water, 

followed by three additional rinses with water. All glassware should then be 

soaked in a 10 percent (V/V) nitric acid solution for a minimum of 4 hours, 

rinsed three times with water. rinsed a final time with acetone, and allowed 

to air dry. All glassware openings where contamination can occur should be 

covered until the sampling train is assembled, prior to sampling. 

5.1.2 Preliminary Determinations. Same as Method 5, Section 4.1.2. 

5.1.3 Preparation of Sampling Train. Follow the same general procedures 

given in Method·5, Section 4.1.3. except place lQO ml of the nitric 

acid/hydrogen peroxide solution (Section 4.2.1) in the two HN03 /1½02 impingers 

(normally the second and third impingers), place 100 ml of the acidic potassium 

permanganate solution (Section 4.2.2} in the fourth and fifth impinger, and 

transfer approximately 200 to 300 g of preweighed silica gel from its container 

to the last impinger. Alternatively, the silica gel may be weighed directly in 

the impinger just prior to train assembly. 

Several options are available to the tester based on the sampling 

conditions. The use of an empty first impinger can be eliminated if the 

moisture to be collected in the impingers is calculated or determined to be 

less than·150 ml. The tester shall include two impingers containing the 

acidic potassium permanganate solution for the first test run, unless past 

testing experience at the same or similar sources has shown that only one is 

necessary. The last permanganate impinger may be discarded if both 

permanganate impingers have retained their original deep purple permanganate 

color. A maximum of 200 ml in each permanganate impinger (and a maximum of 

three permanganate impingers) may be used, if necessary, to maintain the 

desired color in the last permanganate impinger. 

Retain for reagent blanks, 100 ml of the nitric acid/hydrogen peroxide 

solution and 100 ml of the acidic potassium permanganate solution. These 

solutions should be labeled and treated as described in Section 7. Set up the 

sampling train as shown in Figure A-1. If necessary to ensure leak-free 

s8Jllpling train connections, Teflon tape should be used instead of silicone 

grease to prevent contamination. 
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Precaution: Extreme care should be taken to prevent contamination within 

the train. Prevent the mercury collection reagent (acidic potassiUlll 

permanganate) from contacting any glassware of the train which is washed and 

analyzed for Mn, Prevent hydrogen peroxide from mixing with the acidic 

potassium permanganate, 

5.1.4 Leak-Check Procedures. Follow the leak-check procedures given in 

Method 5, Section 4.1.4.1 (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 Sampling Train Operation. Follow the procedures given in Method 5, 

Section 4.1.5. For each run, record the data required on a data sheet such as 

the one shown in Figure 5-2 of Method 5, 

5,1.6 Calculation of Percent Isokinetic. Same as Method 5, Section 4.1.6. 

5.2 Sample Recovery. 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. Do not cap the probe 

tip tightly while the sampling train is cooling. This normally causes a vacuum 

to form in the filter holder, thus causing the undesired result of drawing 

liquid from the impingers into the filter. 

Before moving the sampling train to the cleanup site, remove the probe from 

the sBlllpling'train and cap the open outlet. Be careful not to lose any 

condensate that might be present, Cap the filter inlet where the probe was 

fastened. Remove the umbilical cord from the last impinger and cap the 

impinger. Cap off the filter holder outlet and impinger inlet. Use non

contaminating caps, whether ground-glass stoppers, plastic caps, serum caps, 

or Teflon tape to close these openings. 

Alternatively, the train can be disassembled before the probe and filter 

holder/oven are completely cooled, if this procedure is followed: 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 described. 

Transfer the probe and filter-impinger assembly to a cleanup area that is �

clean and protected from the wind end other potential causes of contamination �
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or loss of sample. Inspect the train before and during disassembly and note 

any abnormal conditions. The sample is recovered and treated as follows (see 

schematic in Figure A-2). Assure that all items necessary for recovery of the 

sample do not contaminate it. 

5.2.1 Container No. 1 (Filter). Carefully remove the filter from the 

filter holder and place it in its identified petri dish container. Acid

washed polypropylene or Teflon coated tweezers or clean, disposable surgical 

gloves rinsed with water should be used to handle the filters. If it is 

necessary to fold the filter, make 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-co~taining materials 

when recovering this train. Seal the labeled petri dish. 

5.2.2 Container No. 2 (Acetone Rinse}. Taking care to see that dust on 

the outside of the probe or other exterior surfaces does not get into the 

sample, 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 100 ml of acetone and placing the wash in a 

glass container. ~: 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. Perform the acetone rinses as follows! 

Carefully remove the probe nozzle and clean the inside surface by rinsing with 

acetone from a wash bottle and brushing with a nonmetallic brush. Brush. until 

the acetone rinse shows no visible particles, after which make a final rinse of 

the inside surface with acetone. 

Brush and rinse the inside parts of the Swagelok 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 

container. A funnel may be used to aid in transferring liquid washings to the 

container. Follow the acetone rinse with a nonmetallic 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 through the probe; hold a sample 
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Figure A-2. Sample recovery scheme. 



container underneath the lower end of the probe, and catch any acetone and 

particulate matter which is brushed through the probe three times or more until 

no visible particulate matter is carried out with the acetone or until none 

remains in the probe liner 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. 

It is recommended that two people clean the probe 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 nonmetallic nylon bristle 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 on the sample container so that acetone will not leak out when it is 

shipped to the laboratory. Mark the height of the fluid level to determine 

whether or not leakage occurred during transport. Label the container clearly 

to identify its contents. 

5.2.3 Container No. 3 (Probe Rinse). Rinse the probe finer, probe nozzle, 

and front half of the filter holder thoroughly with 100 ml of 0.1 N nitric acid 

and place the wash into a sample storage container. Note: The use of exactly 

100 ml is necessary for the subsequent blank correction procedures. Perform 

the rinses as described in Method 12, Section 5.2.2. Record the volume of the 

combined rinse. Mark the height of the fluid level on the outside of the 

storage container and use this mark to determine if leakage occurs during 

trW1sport. Seal the container W1d clearly label the contents. Finally, rinse 

the nozzle, probe liner, and front half of the filter holder with water 

followed by acetone and discard these rinses. 

5.2.4 Container No. 4 {Impingers 1 through 3, Contents and Rinses). Due 

to the large quantity of liquid involved, the tester may place the impinger 

solutions in more than one container. Measure the liquid in the first three 

impingers volumetrically to within 0.5 ml using a graduated cylinder. Record 

the volume of liquid present. This information is required to calculate the 

moisture content of the sampled flue gas. Clean each of the first three 

impingers, the filter support. the back half of the filter housing, and 

connecting glassware by thoroughly rinsing with 100 ml of 0.1 N nitric acid as 
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described in Method 12, Section 5.2.4. Note: The use of exactly 100 ml of 0.1 

N nitric acid rinse is necessary for the subsequent blank correction 

procedures. Combine the rinses and impinger solutions, measure and record the 

volume. Calculate the 0.1 N ru.tric acid rinse volume by difference. Mark the 

height of the fluid level on the outside of the container to determine if 

leakage occurs during transport. Seal the container and clearly label the 

contents. 

5.2.5 Container No. 5 (Acidified Potassium Permanganate Solution and 

Rinses, Impingers No. 4 & 5). Pour all the liquid from the permanganate 

impingers {fourth and fifth, if two permanganate impingers are used) 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. Using 

100 ml total of the acidified potassium permanganate solution, rinse the 

permanganate impinger(s) and connecting glass pieces a minimum of three times. 

Combine the rinses with the permanganate impinger solution, Finally, rinse the 

permanganate impinger(s) and connecting glassware with 50 ml of 8 N HCl to 

remove any residue. Note: The use of exactly 100 ml and 50 ml for the two 

rinses is necessary for the subsequent blank correction procedures. Place the 

combined rinses and impinger contents in a labeled glass storage bottle. Mark 

the height of the fluid level on the outside of the bottle to determine if 

leakage occurs during transport. See the following note and the Precaution in 

Paragraph 4.2.2 and properly seal the bottle and clearly label the contents. 

Note: Due to the potential reaction of the potassium permanganate with the 

acid, there may be pressure buildup in the sample storage bottles. These 

bottles should not be filled full and shouldpbe vented to relieve excess 

pressure. Venting is highly recommended. A No. 70-72 hole drilled in the 

container cap and Teflon liner has been found to allow adequate venting without 

loss of sample. 

5.2.6 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 gel from its impinger to its 

original container and seal. The tester may use a funnel to pour the silica 

gel and a rubber policeman to remove the silica gel from the impinger. The 

small a.mount of particles that may adhere to the impinger wall need not be 

removed. Do not use water or other liquids to transfer the silica gel since 

weight gained in the silica gel impinger is used for moisture calculations. 
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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 0.5 g. 

5,2,7 Container No. 7 (Acetone Blank). Once during each field test, place 

100 ml of the acetone used in the sample recovery process into a labeled 

container for use in the front half field reagent blank. Seal the container. 

5.2.8 Container No. 8 (O.l N Nitric Acid Blank). Once during each field 

test, place 200 ml of the 0.1 N nitric acid solution used in the sample 

recovery process into a labeled container for use in the front half and back 

half field reagent blanks. Seal the container. 

5.2.9 Container No. 9 (5% Nitric Acid/10% Hydrogen Peroxide Blank). Once 

during each field test, place 200 ml of the 5% nitric acid/10% hydrogen 

peroxide solution used as the nitric acid impinger reagent into a labeled 

container for use in the back half field reagent blank. Seal the container. 

5.2.10 Container No. 10 {Acidified Potassium Permanganate Blank). Once 

during each field test, place 300 ml of the acidified potassium permanganate 

solution used as the impinger solution and in the sample recovery process into 

a labeled container for use in the back half field reagent blank for mercury 

analysis. Seal the container. 

Note: This container should be vented, as described in Section 5.2.4, to �

relieve excess pressure. �

5.2.11 Container No. 11 (8 N HCl Blank). Once during each field test, 

place 50 ml of the 8 N hydrochloric acid used to rinse the acidified potassium 

permanganate impingers into a labeled container for use in the back half 

reagent blank for mercury. 

5.2.12 Container No. 12 (Filter Blank), Once during each field test. 

place an unused filter from the same lot as the sampling filters in a labeled 

petri dish. Seal the petri dish. This will be used in the front half field 

reagent blank. 

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 diagram illustrating sample preparation and analysis procedures for 

each of the sample train components is shown in Figure A-3, 
5.3.1 Container No. 1 (Filter). If particulatre emissions are being 

determined, then desiccate the filter and filter catch without heat and weigh to 
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a constant weight as described in Section 4.3 of Method 5. For analysis of 

metals, divide the filter with its filter catch into portions containing 

approximately 0.5 g each and place into the analyst's choice of either 

individual microwave pressure relief vessels or ParrR Bombs. Add 6 ml of 

concentrated nitric acid and 4 ml of concentrated hydrofluoric acid to each 

vessel. For microwave heating, microwave the sample vessels for approximately 

12-15 minutes in intervals of 1 to 2 minutes at 600 Watts. For conventional 

heating, heat the Parr Bombs at 140°C (285°F) for 6 hours. Then cool the 

samples to room temperature and combine with the acid digested probe rinse as 

required in Section 5.3.3, below. 

Notes: 1. Suggested microwave heating times are approximate and are dependent 

upon the number of samples being digested, Twelve to 15 minute 

heating times have been foWld to be acceptable for simultaneous 

digestion of up to 12 individual samples. Sufficient heating is 

evidenced by sorbent reflux within the vessel. 

2. � If the sampling train uses an optional cyclone, the cyclone catch 

should be prepared and digested using the same procedures described 

for the filters and combined with the digested filter samples. 

5.3.2 Container No. 2 (Acetone Rinse). Note the level of liquid in the 

container and confirm on the analysis sheet whether or not leakage occurred 

during transport. 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. Measure the liquid in this container either 

volumetrically to +1 ml or gravimetrically to ~0.5 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 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. Resolubilize the residue with concentrated nitric acid and 

combine the resultant sample including all liquid and any particulate matter 

with Container No. 3 prior to beginning the following Section 5.3.3, 
5.3.3 Container No. 3 (Probe Rinse). The pH of this sample shall be 2 or 

lower. If the pH is higher, the sample should be acidified with concentrated 

nitric acid to pH 2. The sample should be rinsed into a beaker with water and 

the beaker should be covered with a ribbed watchglass. The sample volume should 

be reduced to approximately 50 ml by heating on a hot plate at a temperature 
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just below boiling. Inspect the sample for visible particulate matter, and 

depending on the results of the inspection, perform one of the following. If no 

particulate matter is observed, combine the sample directly with the acid 

digested portions of the filter prepared previously in Section 5.3.1. If 

particulate matter is observed, digest the sample in microwave vessels or ParrR 

Bombs following the procedures described in Section 5.3.1; then cocbine the 

resultant sample directly with the acid digested portions of the filter prepared 

previously in Section 5.3.1. The resultant combined sample is referred to as 

Fraction 1. Filter the combined solution of the acid digested filter and probe 

rinse samples using Whatman 541 filter paper. Dilute to 300 ml {or the 

appropriate volume for the expected metals concentration) with water. Measure 

and record the combined volume of the Fraction 1 solution to within 0.1 ml. 

Quantitatively remove a 50 ml aliquot and label as Fraction lB. Label the 

remaining 250 ml portion as Fraction lA. Fraction lA is used for ICAP or AAS 

analysis. Fraction lB is used for the determination of front half mercury. 

5.3.4 Container No. 4 {Impingers 1-3). Measure and record the total vol

ume of this sample (Fraction 2) to within 0,5 ml. Remove a 50 ml aliquot for 

mercury analysis and label as Fraction 28. Label the remaining portion of 

Contai.ner No. 4 as Fraction 2A. The Fraction 28 aliquot should be prepared and 

analyzed as described in Section 5,4.3, Fraction 2A shall be pH 2 or lower. 

If necessary, use concentrated nitric acid to lower Fraction 2A to pH 2. The 

sample should be rinsed into a beaker with water and the beaker should be 

covered with a ribbed watchglass. The sample volume should be reduced 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 and 5.3.4,2, below. 

5.3.4.1 Conventional Digestion Procedure. Add 30 ml of 50 percent nitric 

acid and heat for 30 minutes on a hot plate to just below boiling. Add 10 ml of 

3 percent hydrogen peroxide 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 volume for the expected metals 

concentrations) with water. 

5.3.4.2 Microwave Digestion Procedure. Add 10 ml of 50 percent nitric 

acid and heat for 6 minutes in intervals of 1 to 2 minutes at 600 Watts. Allo~ 

the sample to cool. Add 10 ml of 3 percent hydrogen peroxide and heat for 2 

more minutes. Add 50 ml of hot water and heat for an additional 5 minutes. 
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Cool, filter the sample. and dilute to 150 ml (or the appropriate volume for the 

expected metals concentrations) with water, 

Note: All microwave heating times given are approximate and are dependent 

upon the number of samples being digested at a time. Heating times 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. 5 (Impingers 4 & 5). Measure and record the total 

volume of this sample to within 0.5 ml. This sample is referred to as Fracti on 

3, Follow the analysis procedures described in Section 5.4.3. 
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. (This step 

may be conducted in the field,} 

5.4 Sample Analysis. For each sampling train, five individual samples are 

generated for analysis. A schematic identifying each sample and the prescribed 

sample preparation and analysis scheme is shown in Figure A-3, The first two 

samples, labeled Fractions lA and lB, consist of the digested samples from the 

front half of the train. Fraction 1A is for ICAP or AAS analysis as described 

in Sections 5,4.1 and/or 5.4.2. Fraction 18 is for determination of front half 

mercury as described in Section 5.4.3. 
The back half of the train was used to prepare the third through fifth 

samples. The third and fourth samples, labeled Fractions 2A and 2B, contain 

the digested samples from the H2 0 and HN03/H2 02 Impingers 1 through 3. Fraction 

2A is for ICAP or AAS analysis. Fraction 28 will be analyzed for mercury. 

The fifth sample, labeled Fraction 3, consists of the impinger contents and 

rinses from the permanganate Impingers 4 and 5. This sample is analyzed for 

mercury as described in Section 5,4.3. The total back half mercury catch is 

determined from the sum of Fraction 2B and Fraction 3. 
5.4.1 ICAP Analysis. Fraction lA and Fraction 2A are analyzed by ICAP 

using EPA Method 200.7 (40 CFR 136, Appendix C). Calibrate the ICAP, and set up 

an analysis program es described in Method 200,7, The quality control proce

dures described in Section 7.3.1 of this method shall be followed. Recommended 

wavelengths for use in the Wlalysis are listed below. 
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Element Wavelength (nm) 
Aluminum 308.215 
Antimony 206.833 
Arsenic 193.696 
Barium 455.403 
Beryllium 313.042 
Cadmium 226.502 
Chromium 267.716 
Copper 324.754 
Iron 259.940 
Lead 220.353 
Manganese 257,610 
Nickel 231.604 
Selenium 196.026 
Silver 328.068 
Thallium 190.864 
Zinc 213.856 

The wavelengths listed are recommended because of their sensitivity and overall 

acceptance. Other wavelengths may be substituted if they can provide the 

needed sensitivity and are treated with the same corrective techniques for 

spectral interference. 

Initially, analyze all samples for the target metals plus iron and 

aluminum. If iron and aluminum are present in the sample, the sample may have 

to be diluted so that each of these elements is at a concentration of less than 

50 ppm to reduce their spectral interferences on arsenic and lead. 

Note: When analyzing samples in a hydrofluoric acid matrix, an alU111ina 

torch should be used: since all front half samples will contain hydrofluoric 

acid, use an alumina torch. 

5.4.2 AAS by Direct Aspiration and/or Graphite Furnace. If analysis of 

metals in Fraction lA and Fraction 2A using graph!te furnace or direct 

aspiration AAS is desired, Table A-2 should be used to determine which 

techniques and methods should be applied for each target metal. Table A-2 

should also be consulted to determine possible interferences and techniques to 

be followed for their minimization. Calibrate the instrument according to 

Section 6.3 and follow the quality control procedures specified in Section 

7,3,2. 

5.4.3 Cold Vapor AAS Mercury Analysis. Fraction lB, Fraction 2B, and 

Fraction 3 should be analyzed for mercury using cold vapor atomic absorption 

spectroscopy following the method outlined in EPA Method 7470 or in Standard 

Methods for Water nnd Wastewater Analysis, 15th Edition, Method 303F. Set up 
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TABLE A-2. 

Metal I Technique I Method 
No. 

Sb Aspiration I 7040 

Sb Furnace I 7041 

As Furnace I 7060 

Ba Aspiration I 7080 

OJ 
N 
I 

Be Aspiration I 7090
-...J 

Be Furnace 7091 

Cd Aspiration 7130 

Cd Furnace 7131 

Cr Aspiration 7190 

Cr Furnace 7191 

(continued) 

APPLICABLE TECHNIQUES, METHODS, AND MINIMIZATION OF INTEFERENCE FOR AAS ANALYSIS �

Wavelength 
(nm) 

217.6 

217.6 

193.7 

553.6 

234.9 

234.9 

228.8 

228.8 

357.9 

357.9 

Interference 
Cause 

1000 mg/ml Pb 
Ni, Cu, or acid 

High Pb 

Arsenic volati 
zation 

Aluminium 

Calcium 
Barium ionization 

500 ppm Al 
High Mg & Si 

Be in optical path 

Absorption &light 
scattering 

As above 
Excess chloride 
Pipet tips 

Alkali metal 
Absorption & scatt 

200 mg/L calcium 
& phosphate 

I Minimization 

I Use secondary wavelenght of 231.1 nm. 
Match sample & standards acid concentration 
or use nitrous oxide/acetylene flame 

I �Secondary wavelength or Zeeman correction

I�Spiked samples & add nickel nitrate solution 
to digestates prior to analyses 
Use Zeeman background correction 

I�High hollow cathode current & narrow band set 
2 mL of KC! per 100 mL of sample 

I 

Add 0.1% fl/½ride �
Use method of standard additions �

Optimize parameters to miminize effects 

Background correction is required 

As above 
Ammonium phosphate used as a matrix modifier 
Use cadmium-free tips 

KC! ionization suppressant in sample & stand 
Consult manufacturer's literature 

All calcium nitrate for a know constant effect 
and to eliminate effect of phosphate 



TABLE A-2 (CONTINUED) 

Metal 

Cu 

Fe 

Pb 

Pb 

Mn 

Ni 

Sett1 
r!-.> 
00 

Ag 

Tl 

Tl 

Zn 

Technique Method 
No. 

Aspiration I 7210 

Aspiration I 7380 

Aspiration I 7420 

Furnace I 7421 

Aspiration I 7460 �

Aspiration 7520 �

Furnace 7740 

Aspiration 7760 

Aspiration 7840 

Furnace 7841 

Aspiration 7950 

Wavelength 
(nm) Cause 

Interference 
I Minimization 

324.7 Absorpt & scatter I Consult manufacturer's manual 

2118.3 Contamination I Great care taken to aviod contamination 

283.3 217.0 nm alternat I Background correction required 

283.3 Poor recoveries I Matrix modifier, add 10 uL of phosphorus acid 
to 1-mL of prepared sample in sampler cup 

279.5 403.1 nm alternat I Background correction required 

Background correction required 
Matrix matching or a nitrous-oxide/acety flame 
Sample dilution or use 352.4 nm line 
Spike samples & reference materials &add nickel 
nitrate to minimize volatilization 

Background correction is required & Zeeman 
background correction can be useful 

Background correction is required 
Avoid hydrochloric acid unless silver is in 
solution as a chloride complex 

Sample & standards monitored for apiration rate 

Background correction is required 
Hydrochloric acid should not be used 

Background correction is required 
Verify that losses are not occuring for 
~olitization by spiked samples or standad addt 

Palladium is a suitable matrix modifier 

Strontium removes Cu and phosphate 
Care should be taken to avid contamination 

232.0 

196.0 

328.l 

276.8 

276.8 

213.9 

352.4 nm alternat 
Fe, Co, & Cr 
Nonlinear respons 
Volitality 

Adsorpt & scatter 

Absorpt & scatter 
AgCl insoluble 

Viscosity 

Hydrochloric acid 
or chloride 

High Si, Cu & P 
Contamination 



the calibration curve as described in Section 7,3 of Method 303F, Add 

approximately 5 ml of each sample to BOD bottles. Record the amount of sample 

added. The amount used is dependent upon the expected levels of mercury. 

Dilute to approximately 120 ml with mercury-free water. Add approximately 15 

ml of 5 percent potassium permanganate solution to the Fraction 2B and Fraction 

3 samples. Add 5 percent potassium permanganate solution to the Fraction lB 

sample as needed to produce a purple solution lasting at least 15 minutes. A 

minimum of 25 ml is suggested. Add 5 ml of 50 percent nitric acid, 5 ml of 

concentrated sulfuric acid, and 9 ml of 5 percent potassium persulfate to each 

sample and each standard. Digest the solution in the capped BOD bottle at 95°C 
(205°F) in a convection oven or water bath for 2 hours. Cool. Add 5 ml of 

hydroxylamine hydrochloride solution and mix the sample. Then add 7 ml of 

stannous chloride to each sample and analyze immediately. 

6. � Calibration 

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 e.s outlined in Section 4.4. Profile and calibrate the instrument 

according to the instrument manufacturer's recommended procedures using the 

above standards. The instrument calibration should be checked once per hour. 

If the instrument does not reproduce the concentrations of the standard within 

10 percent, the complete calibration procedures should be performed. 

6.3 Atomic Absorption Spectrometer - Direct Aspiration, Graphite Furnace 

and Cold Vapor Mercury Analyses. Prepare the standards as outlined in Section 

4.4. Calibrate the spectrometer using these prepared standards. Calibration 

procedures are also outlined in the EPA methods referred to in Table A-2 and in 

Standard Methods for Water and Wastewater, 15th Edition, Method 303F (for 

mercury). Each standard curve should be run in duplicate and the mean values 

used to calculate the calibration line. The instrument should be recalibrated 

approximately once every 10 to 12 samples. 
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7. Quality Control 

7.1 Sampling. Field Reagent Blanks, The blank samples in Container 

Numbers 7 through 12 produced previously in Sections 5,2.7 through 5.2.11, 

respectively, shall be processed, digested, and analyzed as follows. Digest 

and process Container No. 12 contents per Section 5.3.1, Container No. 7 per 

Section 5,3,2, and half of Container No . 8 per Section 5.3.3. This produces 

Fraction B1a.'1k lA and Fraction Blank 18 from Fraction Blank 1. Combine the 

remaining half of Container No. 8 with the contents of Container No. 9 and 

digest and process the resultant volume per Section 5,3.4. This produces 

Fraction Blank 2A and Fraction Blank 2B from Fraction Blank 2. Container No. 10 

end Container No. 11 contents are Fraction Blank 3. Analyze Fraction Blank lA 

and Fraction Blank 2A per Section 5.4.1 and/or 5,4,2. Analyze Fraction Blank 

lB, Fraction Blank 28, and Fraction Blank 3 per Section 5.4.3. The analysis of 

Fraction Blank 1A produces the front half reagent blank correction values for 

the metals except mercury; the analysis of Fraction Blank 18 produces the front 

half reagent blank correct value for mercury. The analysis of Fraction Blank 2A 

produces the back half reagent blank correction values for the metals except 

mercury, while separate analysis of Fraction Blanks 2B and 3 produce the back 

half reagent blank correction value for mercury. 

7,2 An attempt may be made to determine if the laboratory reagents used in 

Section 5,3 caused contamination. They should be analyzed by the procedures in 

Section 5.4. The Administrator will determine whether or not the laboratory 

blank reagent values can be used in the calculation of the stationary source 

test results. 

7.3 Quality Control Samples. The following quality control samples should 

be analyzed. 

7,3,1 ICAP Analysis. Follow the quality control shown in Section 8 of 

Method 6010, For the purposes of a three run test series, these requirements 

have been modified to include the following: two instrument check standard 

runs, two calibration blank runs, one interference check sample at the 

beginning of the analysis (must be within 25% or analyze by standard addition), 

one quality control sample to check the accuracy of the calibration standards 

(must be within 25% of calibration), and one duplicate analysis (must be within 

5% of average or repeat all analysis). 

7,3.2 Direct Aspiration and/or Graphite Furnace AAS Analysis for Antimony, 

Arsenic, Barium, Beryllium, Cadmium, Copper, Chromium, Lead, Nickel, Mo.nganese, 

B-30 �



Mercury, Phosphorus, Selenium, Silver, Thallium, and Zinc. All saJJples should 

be analyzed in duplicate. Perform a matrix spike on one front half sample end 

one back half sample or one combined sample. If recoveries of less than 75 

percent or greater than 125 percent are obtained for the matrix spike, analyze 

each sample by the method of additions. A quality control sample should be 

analyzed to check the accuracy of the calibration standards. The results must 

be within 10% or the calibration repeated. 

7.3.3 Cold Vapor AAS Analysis for Mercury. All samples should be analyzed 

in duplicate. A quality control sample should be analyzed to check the accuracy 

of the calibration standards (within 10% or repeat calibration). Perform a 

matrix spike on one sample from the nitric impinger portion (must be within 25% 
or samples must be analyzed by the method of standard additions). Additional 

information on quality control can be obtained from EPA Method 7470 or in 

Standard Methods for Water and Wastewater, 15th Edition, Method 303F, 

8, Calculations 

8.1 Dry Gas Volume. Using the data from this test, calculate V~cstdJ, the 

dry gas sample volU!lle at standard conditions as outlined in Section 6.3 of 

Method 5. 
8.2 Volume of Water Vapor and Moisture Content. Using the data obtained 

from this test, calculate the volume of water vapor Vw(•td) and the moisture 

content Bw• of the stack gas. Use Equations 5-2 and 5-3 of Method 5. 
8.3 Stack Gas Velocity, Using the data from this test and Equation 2-9 of 

Method 2, calculate the average stack gas velocity. 

8.4 Metals (Except Mercury) in Source Sample. 

8.4.1 Fraction lA, Front Half, Metals (except Hg). Calculate the amount 

of each metal collected in Fraction 1 of the sampling train using the following 

equation: 

Eq. 1* 

*If Fractions !A and 2A are combined, proportional aliquots must be used. 
Appropriate changes must be made in Equations 1-3 to reflect this approach. 
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V 

where: 

total mass of each metal (except Hg) collected in the 
front half of the srutpling train (Fraction 1), ug. 

C = concentration of metal in sample Fraction lA as read from the 
6 

standard curve {ug/ml). 
F = dilution factor {F4 z the inverse of the fractional portion of the

4 �
concentrated sample in the solution actually used in the instrument to 
produce the reading c•. For example, when the dilution of Fraction lA 
is from 2 to 10 ml, Fd = 5), 

"' total volume of digested sample solution (Fraction 1), ml.•oln,1 

8.4.2 Fraction 2A, Back Half, Metals (except Hg). Calculate the amount of 

each �metal collected in Fraction 2 of the sampling train using the following 

equation. 

Eq. �2* 

where: 

~h = �total mass of each metal (except Hg) collected in the back half 
of the sampling train (Fraction 2), ug. 

c. • concentration of metal in sample Fraction 2A, as read from the 
standard curve {ug/ml). 

F. �= aliquot factor, volume of Fraction 2 divided by volume of aliquot 
Fraction 2A. 

v. • �volume of digested sample analyzed (concentrated Fraction 2A), ml. 

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: 

Eq. � 3* 

where: 

Mt : total mass of each metal (separately stated for each metal) collected 
in the sampling train, ug. 

Mthb = blank correction value for mass of metal detected in front half 
field reagent blank, ug. 

~hb = blank correction value for mass of metal detected in back half 
field reagent blank. ug. 

*If Fractions lA and 2A are combined, proportional aliquots must be used. �
Appropriate changes must be mnde in Equations 1-3 to reflect this approach. �



Note: If the measured blank value for the front half (mthbl is in the range 0.0 

to Aug [where Aug equals the value determined by multiplying 1.4 ug per square 

inch (1.4 ug/in. 2 ) times the actual area in square inches (in. 2 ) of the filter 

used in the emission sa:nple], mrhb may be used to correct the emission sample 

value (m1h): if mthb exceeds Aug, the greater of the two following values 

(either I. or II.) may be used: 

I. A ug, or 

II. the lesser of (a) mthb' or (b) 5 percent of mrh. 

If the measured blank value for the back half (mbhb) is in the range 0.0 to 1 

ug, ll¼ihb may be used to correct the emission sample value (~bh); if mbhb exceeds 

1 ug, the greater of the two following values may be used: 1 ug or 5 percent of 

8.5 Mercury in Source Sample. 

8.5.1 Fraction lB, Front Half, Hg. Calculate the amount of mercury 

collected in the front half, Fraction 1, of the sampling train using the 

following equation: 

Eq. 4 

where: 

Hgrh = total mass of mercury collected in the front half of the sampling �
train (Fraction 1), ug. �

Qrh = quantity of mercury in analyzed sample, ug. �
v.oin,l = total volume of digested sample solution (Fraction 1), ml. �

V118 = volume of Fraction lB analyzed, ml. See the following Note. �

Note: VFlB is the actual a..ciount of Fraction 1B analyzed. For example, if 1 ml 

of Fraction 18 were diluted to 100 ml to bring it into the proper analytical 

range, and 1 ml of the 100 ml dilution was analyzed, Vris would be 0.01. 

8.5.2 Fraction 2B and Fraction 3, Back Half, Hg. Calculate the amount of 

mercury collected in Fractions 2 and 3 using Equations 5 and 6, respectively. 

Calculate the total amount of mercury collected in the back half of the sampling 

train using Equation 7. 

Eq. 5 
VtlB 
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where: 

Hgbh 2 = total mass of mercury collected in Fraction 2, ug. �
Qbh 2 = quantity of mercury in analyzed sample, ug. �

s volume of Fraction 2B wialyzed, ml {see Note in�Vr 28 
Section 8.5.1}. �

Vaoin, 2 = total volume of Fraction 2, ml. �

X V•oln,3 � Eq. 6 

where: 

= total ~ass of mercury collected in Fraction 3, ug. 
= quantity of mercury in wialyzed sample, ug. 
= volume of Fraction 3 analyzed, ml {see Note in 

Section 8.5.1). -
total volume of Fraction 3, ml. 

Eq. 7 

where: 

Hgbh = �total mass of mercury collected in the back half of the sampling 
train, ug. 

8.5.3 Total Train Mercury Catch. Calculate the total amount of mercury 

collected in the sampling train using Equation 8. 

Eq. 8 

where: 

Mt • total mass of mercury collected in the sampling train, ug. 
Hgthb = blank correction value for mass of mercury detected in front half 

field reagent blank, ug. 
Hgbhb = blank correction value for mass of mercury detected in back 

half field reagent blank, ug. 

Note: � If the total of the measured blank values (Hgfhb + Hgbhb) is in the range 

of Oto 3 ug, then the total may be used to correct the emission sample value 

(Hgth + Hgbh}; if it exceeds 3 ug, the greater of the following two values may 

be used: 3 ug or 5 percent of the emission sample value (Hgth + Hgbh). 
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8.6 Metal Concentration of Stack Gas. Calculate the cadmium, total 

chromium, arsenic. nickel. manganese, beryllium, copper, lead, phosphorus, 

thallium, silver, barium, zinc, selenium, antimony, and mercury concentrations 

in the stack gas (dry basis, adjusted to standard conditions) e.s follo~s: 

Eq,9 
where: 

= concentration of each metal in the stack gas, mg/dscm. 
= 10- 3 mg/ug. 
= total mass of each metal collected in the sampling train, ug. 
= volume of gas sample as measured by the dry gas meter, corrected 

to dry standard conditions, dscm. 

8.7 Isokinetic Variation and Acceptable Results. Same as Method 5, 
Sections 6.11 and 6.12, respectively. 
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DRAFT - 10/25/90 

MEllD) cr+6 - D~CN OF HEX2\\'AllNI' a-nn-mM EMISSIONS �
FRJf STATIOU\RY ~ 


1. Anplicability and Principle 

1.1 Applicability. '!his method applies to the determination of hexavalent 
chromium ccr+6) emissions from hazardous waste incinerators, municipal waste 
canbustors, arrl sewage sludge incinerators. With the approval of the 
Administrator, this method may also be used to n-easure total chromium. '!he 
sanpling train, constructed of Teflon cx:arponents, has only been evaluated at 
t.errperatures less than 300°F. Trains constructed of other materials, for 
testing at higher terrperatures, are currently being evaluated. 

1. 2 Principle. For incinerators arrl comrustors, the cr+6 emissions are 
collected isokinetically from the source. 'fu eliminate the possibility of er-+6 
reduction between the nozzle arx:i .in;,inger, the emission sanples are collec-...ed 
with a recirculatory train where the impinger reagent is continuously 
recirculated to the nozzle. ~ procedures include a post~ling purge 
arx:i filtration. 'Ihe urpinger train sanples are analyze::i for cr+6 by an ion 
chranatograph equipped with a post-column reactor arrl a visible wavelen;t}l 
detector. 'Ihe IC/PCR separates the er+6 as chromate (cro4=) from other 
corrponents in the sample matrices that may interfere with the cr+6-specific 
diphenylcarbazide reaction that oxurs in the post-colUim reactor. To increase 
sensitivity for trace levels of chromium, a preconcentration syste!I\ is also 
used in conjunction with the IC/PCR. 

2. Bame, Sensitivity, Precision. and Interference 

2. 1 Range. Dtploying a preconcentration procedure, the lC',rler limit of the 
detection range can be extended to 16 nanograms per dry standard cubic meter 
(ng/dson) with a 3 dsan gas sanple (0.1 ppb in solution). With sanple 
dilution, there is no upper limit. 

2.2 Sensitivity. A minimum detection limit of B ng/dsan with a 3 dsan gas 
sa.1tple can be achieved l:rj preconcentration (0.05 ppb in solution). 

2.3 Precision. 'Ihe precision of the IC/PCR with sample preconcentration is 
5 to 10 percent. '!he overall precision for sewage sludge incinerators emitting 
120 ng/dsan of cr+6 arrl 3.5 ug/dson of total chranium is 25% arrl 9% for cr+6 
arrl total chranitnn, respectively; for hazardous waste incinerators emitting 300 
ng/dsan of cr+6 it is 20%. 

2. 4 Interference. Cetuponents in the sample matrix may cause cr+-6 to 
convert to trivalent chranium ccr+3) or cause cr+3 to convert to cr+-6. A post
saroplin;J nitrogen purge arrl sanple filtration are included to eliminate many of 
these interferences. 'lhe chranatographic separation of cr+6 using ion 
chromatography reduces the potential for other metals to interfere with the 
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post-co~u:nn reaction. For the IC/PCR analysis, only compounds that coelute 
with cr+6 an:i affect the diphenylcarbazicte reaction will cause interference. 
Periodic analysis of deionized (DI) water blanks is used to der.10nstrate that 
the analytical system is essentially free from contamir.ation. Sa.,ple cross
contamination that can occur when high-level and. low-level sa-rples or standards 
are analyzed alternately is eli.'ninated by tharoo.gh purgi..n;J of the sample loop.
Purgin:J can easily be obtained by increasing the injection volune of the 
sairples to ten ti.Joos the size of the sanple lo:::,p. 

3. Apparatus 

3 .1 Sampling Train. Schematic.s of the recirculatory ~ling trains 
employed in this methcx:l are shown in Figures cr+6-1 an:i er -2. 'Ihe 
recirculatory train is readily assembled from ca:mercially available 
components. All p::,rtions of the train in contact with the sar.-ple are either 
glass, quartz, Tygon, or Teflon, an:i are to be cleaned as per sul:Gection 
5.1.1. 

'Ihe metering sys""...em is identical to that specified by Method 5 (see section 
3.8.1); the sairpli.rq train consists of the following components: 

3. 1.1 Probe Nozzle. Glass or Teflon with a sharp, tapered leading edge. 
'The an;Jle of taper shall be :S30° an:i the taper shall be on the outside to 
preserve a constant internal diameter. 'Ihe probe nozzle shall be of the 
b..ltton-hook or ell:x:M design, unless otherwise specified by the Administrator. 

A ran:}e of nozzle sizes suitable for isokinetic sa.iipll..DJ should be 
available, e.g., 0.32 to 1.27 cm (1/8 to 1/2 in.) - or larger if higher volume 
sample trains are used - inside diarreter (ID) nozzles in increiocmts of 0.16 CI:l 

(1/16 in.). Each nozzle shall be calibrated accord.in;J to the procedures 
outlined in section 6. 

3.1.2 Teflon Aspirator or Purrp/Sprayer Assembly. Teflon aspirator capable 
of recirculating absorbing reagent at 50 ml/min while operating at 0.75 cfln. 
Alternatively, a pump/sprayer assembly may be used instead of the Teflon 
aspirator. A Teflon union-Tis connected behin:l the nozzle to provide the 
al:sorbing reagent/sample gas mix; a peristaltic purrp is used to recirculate the 
absorbing reagent at a fla,., ..rate of at least 50 ml/min. Teflon fittings, 
Teflon ferrules, an:i Teflon nuts are used to cxmnect a glass or Teflon nozzle, 
recirculation line, an:i saJIFle line to the Teflon aspirator or union-T. 'I'ygon,
c-nex* or other suitable inert tubirq for use with peristaltic p..nrp. 

J.1.3 Teflon Sanple Line. Teflon, J/811 outside diarreter (OD) and 1/4" 
inside dianeter (ID), or 1/211 00 x 3/811 ID, of suitable length to connect 
aspirator (or T-union) to first Teflon impinger. 

3.1.4 Teflon Recirculation Line. Teflon, 1/4" O.D. an:i 1/811 I.D., of �
suitable length to connect first i..rrpinger to aspirator (or '!'-union). �

*NOI'E: Mention of trade names or specific prcrluct does not constitute �
errlorsement by the Enviornrnental Protection Agency. �
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Figure Cr +6 -1. Schematic of recirculatory impinger train with aspirator assembly. 
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3.1.5 Teflon Impingers. Four Teflon impingers; Teflon tubes an:l fittings, 
such as made by savillex*, can be used to construct impingers 2" diameter by 
1211 long, with vaa.'Ull'l"-tight 3/8" O.D. Teflon corrpression fittings. 
Alternatively, starrlard glass impingers that have been Teflon-lined, with 
Teflon stems and U-tubes, may be used. Inlet fittings on i.npinger top to be 
oored through to accept 3/8" O.D. tubi.rg as i.mpinger ste."tl. 'The second and 
third 3/8" 00 Teflon stem has a 1/4" 00 Teflon tube, 2" long, inserted at its 
end to duplicate the effects of the Greenl::urg-Snu.th i.mpinger stem. 'Ihe first 
i..711pinger stem should extend to 211 from impinger oottom, high enough in the 
impinger reagent to prevent air from entering recirculating line; the second 
and third i.mpinger sterns should exterrl to 1/211 from i.mpinger bottom. 'The first 
ill1pinger should include a 1/411 O.D. Teflon compression fitting for 
recirculation line. 'Ihe fourth impinger serves as a knockout impinger. 

3. 1. 6 Glass Impinger. Silica gel i.mpin:;Jer. Vacuum-tight impingers, 
capable of containing 400 g. of silica gel, with ccr.patible fittings. The 
silica gel impinger will have a modified stem (1/211 ID at tip of stern). 

3.1.7 'Ihennometer, (identical to that specified by Method 5) at the outlet 
of the silica gel impi.nger, to monitor the exit terrperature of the gas. 

3.1.8 Metering Syste.:n, Baramater, an:l Gas Density Determinations 
~pment. same as Method 5, Section 2.1.8 through 2.1.10, respectively. 

3.2 Sample Recovery. Clean all items for sample harrlling or storage with 
10% nitric acid solution by soaking, where possible, an:l rinse thoroughly with 
nI water before use. · 

3,2,1 Nitrogen Purge Line. Inert tubi.rg arrl fittings capable of delivering 
o to 1 scf/min (continuously adjustable) of nitrogen gas to the i.mpinger train 
fran a starrlard gas cylirrler (See Figure et-+6-3). Starrlard 3/8-inch Teflon 
tubing arrl compression fittings in conjunction with an adjustable pressure 
r~ator and needle valve may be used. 

3.2.2 wash Bottles. 'lwo polyethylene wash oottles, for DI water and nitric 
rinse solution. 

3.2.3 sarrple storage containers. Polyethylene, with leak-free screw cap, �
500-ml or 1000-ml. �

3.2.4 1000-ml Graduated cylirrler arrl Balance. 

3.2.5 Plastic Storage containers. Air tight containers to store silica 
gel. 

3.2.6 Funnel arrl Rubber Policeman. To aid in transfer of silica gel from 
illlpinger to storage container; not necessary if silica gel is weighed directly 
in the impinger. 
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3.3 Sanple Preparation for Analysis. Sanple preparation prior to .:malysis 
includes purging the sanple train immediately following the sanple run, a"rl 
filtering the recx:>vered sample to reIOClve particulate matter ir.m:d.iately 
follcwing recovery. 

3.3.1 Beakers, F\.lnnels, Volumetric Flasks, Volumetric Pipets, and 
Graduated cylinders. Assorted sizes, Teflon or glass, for preparation of 
sar.,ples, sar.,ple dilution, and preparation of calibration standards. Prepare 
initially follor,li.ng procedure. described in Section 5.1.3 and rinse between use 
with O. 1 N HN0:3 and DI water. 

3.3.2 Filtration Apparatus. 1'eflon, or ~valent, for filtering samples, 
and Teflon filter holder. Teflon impinger conp:,nents have been foun::1 to be 
satisfactory as a sample reservoir for pressure filtration using nitrogen. 

3.4 Analysis. 

3 • 4 .1 IC/PCR System. High perfonnance liquid chrorratograph punp, sample 
injection valve, post-column reagent delivery and mixing system, and a visible 
detector, capable of operating at 520 nm, all with a non-metallic (or inert) 
flow path. An electronic recording integrator operating in the peak area IOClde 
is recom:rerrled, but other recording devices and integration techniques are 
acceptable provided the repeatability criteria and the linearity criteria for 
the calibration curve described in Section 5.5 can be satisfied. A sample 
loadirg system will be required if preconoentration is errployed. 

3.4.2 Analytical Column. A high perfonnance ion chromatograph (HPIC) non
metallic column with anion separation characteristics and a high loadirg 
capacity designed for separation of metal chela~ cor!l)OUOOS to prevent metal 
interference. Resolution descrilxd in Section 5.4 must be obtained. A non
metallic guard collnnn with the same ion-exch.an:;Je material is recommerrled. 

3. 4. 3 Preconcentration Column. An HPIC non-metallic col\.nm with 
acceptable anion retention characteristics an:l sairple loactin;r rates as 
described in Section 5.5. 

J.4.4 0.45 um filter cartridge. For the renoval of insoluble material. To 
be used just prior to sample injection/analysis. 

4. Reagents 

All reagents should, at a min:inu.nn, ccnfonn to the specifications 
established cy the Ccmnittee on Analytical :Reagents of the .American O'lemical 
Society, where suc.h specifications are available. All prepared reagents should 
be checked by IC/PCR analysis for er+6 to assure that contamination is below 
the analytical detection lilnit for direct injection or, if selected, 
preconcentration. If total d'.ramium is also to be determined, the reagents 
should also be checked by the analytical technique selected to assure that 
contamination is belCM the analytical detection limit. 
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4.1 Sanpling. 

4.1.1 Water. Deionized water. It is recommerrled that water blanks be 
checked prior to preparin:;J sanpling reagents to ensure that the a.-+6 content 
is less than the analytical detection limt. 

4.1.2 Potassium Hydroxide, 0.1 N. Add 5.6 gm of KOH(s) to approximately 
900 ml of DI water and let dissolve. Dilute to 1000 ml with DI water. NOTE: 
At sources with high concentrations of acids ard/or so2 , the concentration of 
KOH should be increased to 0.5 N to insure t.hat the pH of the solution is 
above 8.5 after sarrpling. 

4.1.3 Silica Gel and Crushed Ice. Sar:e as Methcd 5, Sections 3.1.2 and 
3.1.4, respectively. 

4. 2 sarrple Recovery. 'I.be reagents used in sanple recovery are as follows: 

4. 2 . 1 Water. same as subsection 4 .1. 1. 

4.2.2 Nitric Acid, 0.1 N. Md 6.3 ml of concentrated HN0:3 (70 percent) to 
a graduate:i cylin::ler containing approxilnately 900 ml of DI water. Dilute to 
1000 1111 with DI water, an:l mix well. 

4. 2. 3 pH In:licator strip. pH iniicator capable of determi.nin;f pH of 
solution l:etween the pH range of 7 and 12, at 0.5 pH intervals. 

4.3 Scurple Preparation 

4 • 3 .1 Water. Sare as subsection 4 • 1.1. 

4.3.2 Nitric Acid, 0.1 N. Saire as subsection 4.2.2. 

4.3.3 Filters. Acetate membrane, or ~valent, filters with 0. 45 
microrreter or smaller pore size to remove insoluble material. 

4.4 Analysis. 

4. 4 .1 Clranatographic Eluent. 'Ihe eluent used in the analytical system is 
aimOC>niurn sulfate based. It is prepared by adding 6.5 ml of 29% a.moniurn 
hydroxide (NH40H) and 33 grams of anuoonium sulfate ((NH4)2so4] to 500 ml of DI 
water. '!he mixture should then be dilute:i to 1 liter with DI water an:l mixed 
well. Other canbinations of eluants a.rd/or columns may be employed provided 
peak resolution, as described in section 5.4, repeat.ability arrl linearity, as 
described in Section 6. 2, an:::l analytical sensitivity are accept.able. 

4.4.2 Post-oolumn Reagent. An effective post-a>lumn reagent for use with 
the chraratografhic eluent described in Section 4,4.1 is a diphenylcarbazide 
(DPC) 'based system. Dissolve 0.5 g of 1,5-diphenylcarbazide (DPC) in 100 ml of 
ACS grade methanol. Md to 500 ml of degassed containing 50 ml of 96% 
spectropho~tric grade sulfuric acid. Dilute to 1 liter with c:la;fcIBsed DI 
water. 
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4. 4. 4 er+6 calibration stan::lard. Prepare er+6 stan:lards from potassium 
d.ichromate (K2Cr2D], FW 294.19). To prepare a 1000 ug/rnl er-+6 stock solution, 
dissolve 2.829 g of dry K2er2~ in 1 liter of DI water. To prepare working 
stan:lards, dilute the stock solution to the chosen starrlard concentrations for 
instrunent calibration with 0.05 N KOH to achieve a rnatrix similar to the 
actual field sar.iples. 

4.4.5 Perfonrance Audit Sanple. A perfornance audit sample shall be 
obtained fram the Quality Assurance Division of EPA and analyzed with the field 
samples. '!he mailing address to request audit samples is: 

U. s. Envirorarental Protection NJerr:::'f 
Atnvspheric Rese.arc:h Arrl Exposure Assessment I..ak:oratory 
Q.Jality Assurance Division 
Source Branch, Mail Drop 77-A 
'Research Triangle Park, North carolina 27711 

'Ille audit sanple should be prepared in a suitable saI'll)le matrix at a 
concentration similar to the actual field samples. 

5. Procedure 

SAFTEY FIRST - WEAR SAFEI'Y GI.ASSES Kr ALL TIMES DURING 'IHIS TEST MEIBOO. 

5,1 Srutpling. 'Ille c:arrplexity of this method is such that to obtain 
reliable results, testers should be trained an:i experience:i with test 
procedures. 

s.1.1 Pretest Preparation. All corrponents shall be maintained arrl 
calibrated accord.irq to the procedures described in APID-0576, wtless otherwise 
specified herein. 

Rinse all sample train components frau the glass nozzle up to the silica 
gel ir.pinger and sample containers with hot tap water follc:Med by washing with 
hot soapy water. Next, rinse the train canponents an:i sample containers three 
ti.mes with tap water followed by three rinses with DI water. All the 
ccrrponents and containers should then be soaked overnight, or a minimum of 4 
hours, in a 10 % (v/v) nitric acid solution, then rinsed three times with DI 
water. Allow the carponents to air dry prior to covering all openings with 
Parafilm, or equivalent. 

5.1.2 Preliminary Determinations. sane as Method 5, Section 4.1.2. 

5.1.3 Preparation of Sanpling Train. Measure 300 ml of 0.1 N KOH into a 
graduated cylimer (or tare-weighed precleaned polyethylene container). Place 
approximately 150 ml of the 0.1 N KOH reagent in the first Teflon inpinger. 
split the rest of the 0.1 N KOH beb./een the secord and third Teflon btpingers. 
The next Teflon .i.npin;Jer is left dry. Place a preweighed 200-to 400-g portion 
of inclicatirXJ silica gel in the final glass i.rrpinger. (For sarrpling :periods in 
excess of two hours, or for high noisture sites, 400-g of silica gel is 
recaimnerrled. ) 
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Retain reagent blanks of the 0.1 N KOH equal to the volur:-es used with the 
field sairples. 

5.1.4 I.eak-Qleck Procedures. Follow the leak-c.'1eck procedures given in 
Method 5, Section 4.1.4.1 (Pretest I..e.ak-check), Section 4.1.4.2 (Leak-checks 
Durin;I the ~le Run), and Section 4.1.4,3 (Post~ I..eak-Oiecks). 

5.1.5 8anplin;J Train Operation. Follow the procedures given in Methcx.i 5, 
Section 4.1.5. 'lhe sampling train should be iced dawn with water and ice to 
insure heat transfer with the Teflon llli)in;Jers. 

NOI'E: If the gas to l::e sanpled is above 200°F, it may be necessary to wrap 
three or four feet of the Teflon sanple and recirculating lines inside the ice 
bath to keep the rec:irallate:i reagent cool enough so it does not tum to steam. 

For each run, record the data required on a data sheet such as the one shown 
in Figure 5-2 of Method 5. 

At the end of the sanpli.n:J run, determine the pH of the reagent in the first 
imp.irger us.irg a pH irrlicator strip. 'lbe pH of the solution shall be greater 
than 8.5. 

5.1.6 calculation of Percent Isddnetic. same as _Method 5, Section 4.1.6. 

5. 2 Post-test Nitrogen Purge. 'Ihe nitrogen p..n:ge is use:l as a safeguard 
against the conversion of hexavalent chrani.tnn to the trivalent oxidation state. 
'lhe purge is effective in the rem:ival of SC)i frcm the ~in;er contents. 

Attach the nitrogen purge line to the input of the i.npinger train. Olec.1< to 
insure the outp.J.t of the impinger train is open, and that the recirculating 
line is capped off. Open the nitrogen gas flow slowly and adjust the delivery 
rate to 10 L/rnin. Cleek the recirculati.ng line to insure that the pressure is 
not forcing the impi.nger reagent out through th.is line. Continue the purge 
urrler these o:n::ti.tions for one-half hour periodically checkin;J the flow rate. 

5.3 ~le Recovery. Begin cleanup procedures as soon as the train 
assembly has been purged at the en:::l of the sarrplin;J run. 'Ihe probe asse.'l'\bly 
does may be disconnected from the sample train prior to sanple purging. 

'lbe probe as5elllbly should be allowed to cool prior to sairple rect:Ner'j. 
Disconnect the umbilical cord frc:m the sanple train. When the probe assembly 
can be safely harrlled, wipe off all external particulate matter near the tip of 
the nozzle, an:i cap the nozzle prior to transporting the sairple train to a 
clean up area that is clean arrl protected fran the wi.rrl and other potential 
causes of contamination or loss of sanple. Inspect the train before arrl during 
disassembly arx:i note any abnormal oorrli.tions. 

5.3.1 Container No. 1 (Inpingers 1 through 3). Disconnect the first 
int:>inger fran the secorrl impin;er and disoonnect the rec:irallation line from 
the aspirator or peristaltic purrp. Drain the Teflon impingers into a 
precleaned graduate:i cylin:ler or tare-weighed precleaned polyethylene san-ple 
container arrl measure the valurre of the liquid to within 1 ml or 1 gm. Record 
the volume of liquid present as this information is required to calculate the 
Il'Oisture content of the flue gas sanple. If necessary, transfer the sample 
frcm the graduated cyli.rrler to a precleane::i polyethylene sa?:l)le container. 
With DI water, rinse four tines the insides of the glass nozzle, the 
aspirator, the sample arrl recirculation lines, the impingers, and the 
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connecting tubing, ard CO$ine the rinses with the impinger solution in the �
sample container. �

5.3.2 Container No. 2 (HN0:3 rinse optional for total chranium) . Wit.'1-i 0.1 N 
HN03, rinse three tilres the entire train asseit:,Jy, frCl!ll the nozzle to the 
fourth ilnpinger an::l combine the rinses into a separate precleaned polyethylene 
sanple container for possible total chromium analysis. Repeat the rinse 
procedure a final time with DI water, arrl discard the water rinses. Mark the 
height of the fluid level on the container or, alternatively if a balance is 
available, weigh the container arrl record the weight to permit dete...rmination of 
any leakage during transport. ~l the container clearly to identify its 
contents. 

5.3.3 COntainer No. 3 (Silica Gel). Note the color of t:he i.n::licatirq 
silica gel to determine if it has been carpletely spent. Quantitatively 
transfer the silica gel from its i.nq,inger to the original container, and seal 
the container. A funnel ard a rubber policenan may be used ro aid in the 

. transfer. '!he small anount of particulate that may adhere to the .impinger wall 
need not l::e rem:,ved. Do not use water or other liquids to transfer the silica 
gel. Alternatively, if a balance is available in the field, record the weig."lt 
of the spent silica gel (or the silica gel plus i.n'pinger} to the nearest 0.5 g. 

5.3.4 Container No. 4 (0.1 N KOH Blank). Once during each field test, 
place a volume of reagent equal to the volume placed in the sample train into a 
precleaned polyethylene sarrple container, arrl seal the container. Mark the 
height of the fluid level on the cxmtainer or, alternatively if a balance is 
available, 'l,,;eigh the container ard record the weight to permit determination of 
any leakage during transport. Label the container clearly to identify its 
contents. 

5.3.5 Container No. 5 (DI w-ater Blank}. Once during each field test, 
place a volume of DI water equal to the volume employed to rinse the saITple 
train into a precleaned polyethylene sanple container, and seal the container. 
Mark the height of the fluid level on the container or, alte..""Ilatively if a 
balance is available, weigh the container an:l record the weight to permit 
determination of any leakage durin:;J transport. Label the container clearly to 
identify its contents. 

5.3.6 eontainer No. 6 (O.l N liNOJ Blank). once durin;J each field test if 
total chromium is to be detennined, place a volurre of 0.1 N HN03 reagent equal 
to the volume errployerl to rinse the sample train into a precleanerl 
polyethylene sample container, an:l seal the container. Mark the height of the 
fluid level on the container or, alternatively if a balance is available, weigh 
the container an:l record the weight to permit determination of any leakage 
durin;J transport. ~l the container clearly to identify its contents. 

5.4 sa:aple Preparation. For detennination of er+6, the sanple should be 
filtered immediately following recoyery to remove any insoluble matter. 
N~trogen ~ may l::e used as a pressure assist to the filtration process (see 
Figure Cr -4). 
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Filter the entire i.npin;fer sample through a 0.45 micrometer acetate filter 
(or equivalent), and collect the filtrate in a 1000-ml graduated cylln::1er. 
Rinse the sant:>le container with DI water three separate ti.mes and pass these 
rinses through the filter, and add the rinses to the sant:>le filtrate. Rinse 
the Teflon reservoir with DI water three separate times and pass these rinses 
through the filter, arrl add the rinses to the sample. Determine the final 
volume of the filtrate and rinses arrl return them to the ri.nsa:l polyethylene 
sa!ti)le container. I..al::el the container clearly to identify its contents. Rinse 
':he Teflon reservoir once with 0.1 N ~ arrl onc.e with DI water and discard 
-:hese rinses. 

If total chromium is to l:e determined, quantitatively recover the filter 
and residue and place them in a vial. ('Ihe acetate filter may be digested with 
5 ml of 70% nitric acid; this digestion solution may then l:e diluted with DI 
water for total chraniu:n analysis,) 

NOI'E: If the source has a large ar.ount of particulate in the effluent 
stream, testin;f teams may wish to filter the sairple twice, once through a 2-5 
microrreter filter, then through the 0,45 micrometer filter. 

5.4.1 Container 2 (HN0:3 rinse, optional for total chromium). 'Ihis sample 
shall l:e analyzed in accordance with the selected procedure for total chromhnn 
analysis. At a mininu.nn, the sanple should be subjected to a digestion 
procedure sufficient to solubilize all chranium present. 

5,4,2 Container 3 (Silica Gel). Weigh the spent silica gel to the nearest 
o.s g using a balance. ('!his step may be corrlucted in the field.) 

5,5 San'ple Analysis. 'Ihe er+6 ex>ntent of the sanple filtrate is 
determined by ion c:hrama.tograi:ny coupled with a post column reactor (IC/PCR). 
To increase sensitivity for trace levels of chromium a preconcentration system 
is also used in conjunction with the IC/PCR. 

Prior to preconcentration arrl/or analysis, all field sanples will re 
filtered through a 0.45 tnn filter. '!his filtration should be conduct.Erl just 
prior to sample injection/analysis. 

'!he preconcentration is aoca:nplished by selectively retaining the analyte on 
a solid absorbent (as described in 3.4.3), folla.ied by re:iroval of the analyte 
from the absorbent• .,'Ihe sanple is injected into a sample loop of the desired 
size (repeated load.in;Js or larger size loop for greater sensitivity) and the 
er+6 is collected on the resin bed of the column. When the injection valve is 
switched, the eluent displaces the conca1trated er+6 sarrple oov~ it off the 
preconcentration column arrl onto the IC anion separation column, After 
separation from other sarnple cc.qx>nents, er+6 forms a specific complex in the 
post-colUim react.or with a diphenylcarbazide reaction solution, and the caiplex 
is then detected by visible absorbance at a wavel~ of 520 nm. 'Ihe anx:iunt 
of al:Gorbance ireasured is proportional to the concentration of the er+6 carq::ilex 
formed. 'Ihe IC retention time and absorbance of the er+6 complex is compared 
with knc1.m er+6 stan::lards analyzed urrler identical conditions to provide ooth 
qualitative and quantitative analyses. 
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Prior to sanple analysis establish a stable baseline with the detector set 
at the required attenuation by set:tinJ the eluent flowrate at approximately 1 
ml/min and post CX>lumn reagent fla, rate at approximately o.s ml/min. (Note: 
As lon; as the ratio of eluent flc:Mra.te to ~ flc::Mrate remains constant, the 
staroard a.JrVe should remain linear.) Inject a sairq:)le of DI water to insure 
that no cr+6 ~ in the water blank. 

First, inject the calil:tration stamards prepared, as described in Section 
4,4.4, to cover the aJ:,tll.opdate concentration rarl3e, starti.rg with the la.'eSt 
st:arrlard first. Next, inject, in duplicate, the performance audit saJltlle, 
followed by the 0.1 N KCH field blank aro the field samples. Finally, repeat 
the injection oft.he calibration staroards to allc:M for ccr.q:,ensation of 
instrument drift. ~e areas or heights of the er+6/DPC ~lex 
chranatogram peak. 'Ille response far replicate, oonsec:,.itive injections of 
sanples ltn.lSt be within 5 percent of the average resix>nse, or the injection 
should be repeated until the 5 percent criteria can be met. Use the average 
response (peak areas or heights) fran the duplicate injections of calibration 
staroards to generate a linear calibration curve. Fran the calibration™, 
determine the oancentration of the field sa:iq:>les eaployi.ng the average resp:,nse 
fran the duplicate injections. 

The results for the analysis of the performanc:B aooi.t saJti>le IrUJSt be within 
10 percent of the reference value for the field sanple analysis to be valid. 

6. Calibration. Maintain a written leg of all calibration activities. 

6.1 Sanple Train C'aJibratioo. caJibrate the ~le train oc:mp:ments 
aooorctir¥J to the iniicated sections of Metho:l 5: Probe Nozzle (Section 5.1); 
Pitot Tube (Section 5. 2) ; Meter~ system (Section 5. J) ; TeJJperature Ga~ 
(Section 5.5); Leak-O'leck of the Meter:in;J System (Section 5.6); ard Baraneter 
(sect.ion 5.7). 

6.2 cali..bration Clrve far the IC/~. Prepare ~ki.n; standards frau the 
stock solution described in Sectiai 4.4.4. by dilution with a DI water 
solution to ~te the field sanple matrix. Prepare at le.ast tour 
starxiards to cover one order of magnitude that bracket the field saq,le 
concentratioos. Run the staroai:ds with the field sallt)les as described in 
Sectioo 5.5. For each starxlard, determine the peak areas (re.:...111etded) or the 
peak heights, calculate the average response fran the duplicate injections, 
and plot the average response against the c:r+6 oc:n:mltratia, in t¥J/l. The 
in:iividual responses far each calibratioo stardard determined before am after 
field san;>le analysis J!l.1St be within 5 percent of the average resporEe for the 
analysis to be valid. If the 5 percent criteria is exoeeded, excessive drift 
ard/ar .instrument degradation may have ocxurred, arrl JlllSt be corrected before 
further analyses are performed. 

El:Iplcying linear regression, calculate a predicted value for each 
calilration standard with the average respcnse for the duplicate injections. 
Each predicted value m.ist be within 7 percent of the actual value for the 
calibratia, curve to be considered aooeptable. :Remake ard/ar rerun the 
calibration stan:lards. If the c.aJ j bcation OJrVe is still unacceptable, re::ruce 
the rarge of the curve. 
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7. ca1culations 

7.1 Dry Gas Volume. Usi.rg the data from the test, calculate Vm(std), the 
dry gas san;:,le volume at stan::lard corxlitions as outlined in Section 6.3 of · 
Method 5. 

7.2 Volume of Water Vapor am Moisture Content. Using the data frara the 
test, calculate Vw(std) arrl Bws, ~ vol~ of wa~ vap:>r ard the ncisture 
content of the stack gas, respectively, usi.rg El:!Uati.ons 5-2 am 5-3 of:]1ethod 
5. 

7. 3 stack Gas Velocity. Using the data fran the test. and Equation 2-~· of 
Method 2, calculate the average stack gas velocity. · 

7 .4 Total ug cr+6 Per Sample. calculate as descri.berl belc:Y,,': :, 

m = (S-B) X V15 :X: d 
Where: �

rn = Mass of er+6 in the sample, ug �
S ;::; Concentration of san;>le, ug cr+6/ml, ~i �
B = Concentration of blank, ug cr+6/ml, �

Vis = Vol\l!OO of sanple after filtration, ml, arrl, �
d = Dilution factor (1 if not diluted). �

.. 
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METHOD 0010 

MODIFIED METHOD 5 SAMPLING TRAIN 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable to the detenninatfon of Destruction and 
Removal Efficiency (ORE) of semivolat1le Principal Organic Hazardous Compounds 
(POHCs) from Incineration systems (PHS, 1967). This method also may be used 
to determine particulate emission rates from stationary sources as per EPA 
Method 5 (see References at end of this method). 

2.0 SUM~ARY OF METHOD 

2.1 Gaseous and partic~late pollutants are withdrawn from an emission 
source ~tan isokinetic sampling rate and are collected in a multfco~ponent 
sampling train. Principal components of the trafn include a hfgh-efficiency
glass- or quartz-fiber filter and a packed bed of porous polymeric adsorbent 
resin. The filter is used to collect organic-laden particulate materfals and 
the porous polymerfc resin to adsorb semivolatfle organic species. 
Semfvolatile species arc defined as compounds with boilfng points )loo•c. 

2.2 Comprehensive chemical analyses of the collected sample are 
conducted to determine the concentration and 1dent1ty of the organic
materials. 

3.0 fNTERFERENCES 

3,1 Oxides of nitrogen (NOx) are possible interferents in the 
determinat1on of certain water-soluble compounds such as d1oxane, phenol, and 
urethane; react1on of these compounds wfth NO~ 1n the presence of mo1sture 
will reduce their concentration. Other poss1b1lities that could result fn 
positive or negative bias are (1) s.tabilfty of the compounds fn methylene 
chloride, (2) the fonnation of water-soluble organic salts on the resin in the 
presence of moisture, and (3) the solvent extraction efficiency of water
soluble compounds from aqueous media. Use of two or more Ions per compound 
for qualitative and quantitative analysis can overcome interference at one 
mass. These concerns should be addressed on a compound-by-compound basis 
before using this method. 

4.0 APPARATUS AND MATERIALS 

4.l Sampling train: 

4.1.1 A schematic of the sampling train used 1n this method fs 
shown in Figure I. Th1s sampling train configuration is adapted from EPA 
Method 5 procedures, and, as such, the majority of the requ1red equipment 
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is identical to that used in EPA Method 5 determinations. The new 
components required are a condenser coil and a sorbent module, which are 
used to collect semivolatfle organic materials that pass through the 
glass- or quartz-fiber filter 1n the gas phase. 

4.1.2 Construction details for the basic train components are given 
in APTD-0581 (see Martin, 1971, in Section 13.0, References); commercial 
models of this equipment are also available. Specificaticns for the 
sorbent module are provided in the following subsections. Additionally, 
the follcwing subsections 11st changes to APTD-0581 and identify
allowable train configuration modifications. 

4,1.3 Basic operating and maintenance procedures for the sampling 
train are described in APTD-0576 (see Rom, 1972, in Section 13.0 1 

References). As correct usage is important in obtaining valid results, 
all users should refer to APTD-0576 and adopt the operating and 
maintenance procedures outlined therein unless otherwise specified. The 
sampling train consists of the components detailed below. 

4.1.3.1 Probe nozzle: Stainless steel (316) or glass with 
sharp, tapered (30• angle) leading edge. The taper shall be on the 
outside to preserve a constant I.D. The nozzle shall be buttonhook 
or elbow design and constructed from seamless tubing (ff made of 
stainless steel). Other construction mater1als may be consfdered 
for part1cular applfcatfons. A range of nozzle sizes suitable for 
isokinetic sampling should be avaflable fn increments of 0.16 cm 
(l/16 in.), e.g., 0.32-1.27 cm (1/8-1/2 in.), or larger ff higher 
volume sampling trains are used. Each nozzle shall be calibrated 
according to the procedures outlined fn Paragraph 9.1. 

4.1.3.2 Probe liner: Borosil1cate or quartz-glass tubing wfth 
a heating system capable of ma1ntaln1ng a gas temperature of 120 + 
14•c (248 ~ 2s·F) at the exit end during sampling. (The tester may 
opt to operate the equipment at a temperature lower than that 
specified.) Because the actual temperature at the outlet of the 
probe Is not usually monitored during sampling, probes constructed 
according to APT0-0581 and utl11zfng the calibrat1on curves of APTD
0576 (or calibrated according to the procedure outlined in APT0
0576) are considered acceptable. Efther borosilicate or quartz
glass probe liners may be used for stack temperatures up to about 
4ao•c (9oo·F). Quartz liners shall be used for temperatures between 
480 and 9oo•c (900 and 1650·F). (The softening temperature for 
borosilicate is s2o•c (1sos·F), and for quartz 1soo·c (2732.F).) 
Water-cooling of the stainless steel sheath will be necessary at 
temperatures approaching and exceeding soo•c. 

4.1.3.3 Pftot tube: Type S, as described fn Section 2.1 of 
EPA Method 2, or other appropriate devices (Vollaro, 1976). The 
pitot tube shall be attached to the probe to allow constant 
monitoring of the stack-gas velocfty. The impact (high-pressure) 
openfng plane of the p1tot tube shall be even with or above the 
nozzle entry plane (see EPA Method 2, Figure 2-6b) during sampling. 
The Type S pitot tube assembly shall have a known coefficient, 
determined as outlined ln Section 4 of EPA Method 2. 
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4.1.3.4 Differential pressure oauge: Inclined manometer or 
equivalent device as described 1n Section 2.2 of EPA Method 2. One 
manometer shall be used for velocity-head (~P) readings and the 
other for orifice differential pressure (~H) readings. 

4.1.3.5 Filter holder: Borosilicate glass, with a glass frit 
filter support and a sealing gasket. The sealing gasket should be 
made of materials that will not introduce organic material into the 
gas stream at the temperature at which the filter holder w111 be 
maintained. The gasket shall be constructed of Teflon or materials 
of equal or better characteristics. The holder design shall provide 
a positive seal against leakage at any point along the filter 
circumference. The holder shall be attached immediately to the 
outlet of the cyclone or cyclone bypass. 

4.1.3.5 Filter heatin? system: Any heating system capable of 
maintaining a temperature o 120 ! 14•c (248 ! 2s·F) around the 
filter holder during sampling. Other temperatures may be 
appropriate for particular applications. Alternatively, the tester 
may opt to operate the equipment at temperatures other than that 
specified. A temperature gauge capable of measuring temperature to 
within 3•c (S.4·F) shall be installed so that the temperature around 
the filter holder can be regulated and monitored during sampling. 
Heating systems other than the one shown in APT0-0581 may be used. 

4.1.3.7 Organic samoling module: This unit consists of three 
sections, fncluding a gas-conditioning section, a sorbent trap, and 
a condensate knockout trap. The gas-conditioning system shall be 
capable of conditioning the gas leaving the back half of the filter 
holder to a temperature not exceeding 2o•c (68.F). The sorbent trap 
shall be sized to c·ontatn approximately 20 g of porous polymeric 
resin (Rohm and Haas XA0-2 or equivalent) and shall be jacketed to 
maintain the internal gas temperature at 17 + 3•c (62.5 + 5.4.F). 
The most commonly used coolant 1s fee water from the impinger tee
water bath, constantly circulated through the outer jacket, using 
rubber or plastic tubing and a peristaltic pump. The sorbent trap 
should be outfitted with a glass well or depression, appropriately 
sized to accolllllOdate a small thermocouple in the trap for monitoring 
the gas entry temperature. The condensate knockout trap shall be of 
sufficient size to collect the condensate following gas 
conditioning. The organic module components shall be oriented to 
direct the flow of condensate fanned vertically downward from the 
conditioning section, through the adsorbent media, and into the 
condensate knockout trap. The knockout trap is usually similar 1n 
appearance to an empty impinger directly underneath the sorbent 
module; ft may be oversized but should have a shortened center stem 
(at a minimum, one-half the length of the normal fmpinger stems) to 
collect a large volume of condensate without bubbling and 
overflowing into the impfnger train. All surfaces of the organic 
module wetted by the gas sample shall be fabricated of borosf11cate 
glass, Teflon, or other inert materials. Commercial versions of the 
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complete organic module are not currently available, but may be 
assembled from commercially available laboratory glassware and a 
custom-fabricated sorbent trap. Details of two acceptable designs 
are shown in Figures 2 and 3 (the thermocouple well ls shown 1n 
Figure 2). 

4.1.3.8 Imoinger train: To determine the stack-gas moisture 
content, four 500-ml impingers, connected in series with leak-free 
ground-glass joints, follow the knockout trap. The first, third, 
and fourth impingers shall be of the Greenburg-S~lth design, 
modified by replacing the tip with a 1.3-cm (1/2-in.) I.D. glass 
tube extending about 1. 3 cm (1/2 in.) from the bottcm of the outer 
cylinder. The second impinger shall be of the Greenburg-Smith 
design with the standard tip. The first and second impingers shall 
contain known quantities of water or appropriate trapping solution. 
The third shall be empty or charged with a caustic solution, should 
the stack gas contain hydrochloric acid (HCl) . The fourth shall 
contain a known we1ght of silica gel or equivalent desiccant. 

4.1.3.9 Metering system: The necessary components are a 
vacuum gauge, leak-free pump, thermometers capable of measuring 
temperature to within 3•c (5.4.F), dry-gas meter capable of 
measuring volume to within 1%, and related equipment, as shown in 
Figure 1. At a minimum, the pump should be capable of 4 cfm free 
flow, and the dry-gas meter should have a recording capacity of 
0-999.9 cu ft with a resolution of 0.005 cu ft, Other metering 
systems capable of maintaining sampling rates within 10% of 
isok1net1c1ty and of determining sample volumes to w1th1n 2% may be 
used. The metering system must be used 1n conjunction with a pitot 
tube to enable checks of isokinetic sampling rates. Sampling trains 
using metering systems designed for flow rates higher than those 
described 1n APT0-0581 and APT0-0576 may be used, provided that the 
specifications of this method are met. 

4.1.3.10 Barometer: Mercury, aneroid, or other barometer 
capable of measuring atmospheric pressure to within 2.5 mm Hg (0.1 
in. Hg). In many cases the barometric reading may be obtained from 
a nearby National Weather Service station, in wh i ch case the station 
value (which is the absolute barometric pressure) is requested and 
an adjustment for elevation differences between the weather station 
and sampling point is applied at a rate of minus 2.5 rran Hg (0.1 fn. 
Hg) per 30-m {100 ft) elevation increase (vice versa for elevation 
decrease) . 

4.1.3.11 Gas densit determination e ui ment: Temperature 
se~sor and pressure gauge as describe in Sect ions 2.3 and 2.4 of 
EPA Method 2), and gas analyzer, if necessary (as described in EPA 
Method 3). The temperature sensor ideally should be permanently 
attached to the pitot tube or sampling probe In a fixed 
configuration such that the tip of the sensor extends beyond the 
leading edge of the probe sheath and does not touch any metal. 
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Alternat1vely, the sensor may be attached just pr1or to use fn the 
f1eld. Note, however, that ff the temperature sensor fs attached fn 
the field, the sensor must be placed in an interference-free 
arrangement with respect to the Type S pitot tube openings (see EPA 
Method 2, Figure 2-7). As a second alternat1ve, ff a d1fference of 
no more than 1% in the average velocity measurement is to be 
introduced, the temperature gauge need not be attached to the probe 
or pitot tube. 

4.1.3.12 Calibration/f1eld-prcparat1on record: A permanently 
bound laboratory notebook, in which duplicate copies of data may be 
made as they are being recorded, is required for documenting and 
recording cal1brat1ons and preparation procedures (i.e., ftlter and 
silica gel tare weights, clean XA0-2, quality assurance/quality 
control check results, dry-gas meter, and thennocouple calibrations, 
etc.). The duplicate copies should be detachable and should be 
stored separately in the test program archives. 

4.2 Sample Recovery: 

4.2.1 Probe liner: Probe nozzle and organic module condftfoning 
section brushes; nylon bristle brushes with stainless steel wire handles 
are required. The probe brush shall have extensions of stainless steel, 
Teflon, or inert material at least as long as the probe. The brushes 
shall be properly stzed and shaped to brush out the probe liner, the 
probe nozzle, and the organic module conditioning sect1on. 

4.2.2 Wash bottles: Three. Teflon or glass wash battles are 
recommended; polyethylene wash bottles should not be used because organic 
contaminants may be extracted by exposure to organic solvents used for 
sample recovery. 

4.2.3 Glass sample storage containers: Chemically resistant, 
boros111cate amber and clear glass bottles, 500-ml or 1,000-ml. Bottles 
should be tinted to prevent action of light on sample. Screw-cap liners 
shall be either Teflon or constructed so as to be leak-free and resistant 
to chemical attack by organic recovery solvents. Narrow-mouth glass 
bottles have been found to exhtbtt less tendency toward leakage. 

4.2.4 Petr1 dishes: Glass, sealed around the circumference with 
wtde (1-in.) Teflon tape, for storage and transport of filter samples. 

4.2.5 Graduated cylfnder and/or balances: To measure condensed 
water to the nearest 1 ml or l g. Graduated cylinders shall have 
subd1vis1ons not )2 ml. Laboratory triple-beam balances capable of 
weighing to :0,5 g or better are required. 

4.2.6 Plast1c storage contafners: Screw-cap polypropylene or 
polyethylene containers to store silica gel. 

4.2.7 Funnel and rubber policeman: To afd fn transfer of sflfca 
gel to container (not necessary if s111ca gel 1s weighed 1n field). 
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4.2.8 Funnels: Glass, to aid in sample recovery. 

4.3 Filters: Glass- or quartz-fiber filters, without organic binder, 
exhibiting at least 99.95% efficiency ((0 . 05% penetration) on 0.3-um dioctyl 
phthalate smoke particles. The filter efficiency test shall be conducted in 
accordance with ASTM standard method 02986-71. Test data from the supplier's 
quality control program are sufficient for this purpose. In sources 
containing S02 or S03, the filter material must be of a type that 1s 
unreact1ve to S02 or S03. Reeve Angel 934 AH or Schleicher and Schwell #3 
filters work ·well under these conditions. 

4.4 Crushed Ice: Quantities ranging from 10-50 lb may be necessary 
during a sampling run, depending on ambient air temperature. 

4.5 Stoocock grease: Solvent-Insoluble, heat-stable silicone grease. 
Use of silicone grease upstream of the module is not pennitted, and amounts 
used on components located downstream of the organic module shall be 
minimized. Silicone grease usage is not necessary ff screw-on connectors and 
Teflon sleeves or ground-glass joints are used. 

4.6 Glass wool: Used to plug the unfritted end of the sorbent module. 
The glass-wool fiber should be solvent-extracted with methylene chloride fn a 
Soxhlet extractor for 12 hr and air-dried prior to use. 

5,0 REAGENTS 

5.1 Adsorbent resin: Porous polymeric resin (XA0-2 or equivalent) fs 
recommended. These resins shall be cleaned prior to their use for sample 
collection. Appendix A of this method should be consulted to detennine 
appropriate precleaning procedure. For best results, resin used should not 
exhfbft a blank of higher than 4 mg/kg of total chromatographable organics 
(TCO) (see Appendix B) prior to use. Once cleaned, resfn should be stored fn 
an airtight, wide-mouth amber glass conta1ner with a Teflon-lined cap or 
placed fn one of the glass sorbcnt modules tightly sealed with Teflon fflm and 
elastic bands. The resin should be used within 4 wk of the preparation. 

5.2 Silica gel: Indicating type, 6-16 mesh. If previously used, dry at 
11s•c (3so·F) for 2 hr before using. New silica gel may be used as received. 
Alternatively, other types of desiccants (equivalent or better) may be used, 
subject to the approval of the Administrator. 

5.3 Impinger solutions: Dfstflled organic-free water (Type II} shall be 
used, unless sampling is intended to quant1fy a particular inorganic gaseous 
species. If sampling is intended to quantify the concentration of additional 
species, the impinger solution of choice shall be subject to Administrator 
approval. This water should be prescreened for any compounds of interest. 
One hundred ml will be added to the specified impfnger: the third fmpfnger fn 
the train may be charged wfth a basic solution (1 N sodium hydroxide or sodium 
acetate) to protect the sampling pump from acidic gases. Sodium acetate 
should be used when large sample volumes are anticipated because sodfum 
hydroxide will react with carbon dfoxide In aqueous media to fonn sodium 
carbonate, which may poss1bly plug the impfnger. 
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5.4 Sample recovery reagents: 

5.4.1 Methylene chloride: 01stilled-in-glass grade fs required for 
sample recovery and cleanup (see Note to 5,4,2 below), 

5.4,2 Methyl alcohol: Oistflled-fn-glass grade is required for 
sample recovery and cleanup.
NOTE: Organic solvents from metal containers may have a h1gh 

residue blank and should not be used, Sometimes suppliers
transfer solvents from metal to glass bottles: thus blanks shall 
be run prior to field use and only solvents w1th low blank value 
((0.001%) shall be used. 

5.4.3 Water: Water (Type II) shall be used for rinsing the organic 
module and condenser component. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 Because of complexity of thfs method, ffeld personnel should be 
trained in and experienced
reliable results. 

with the test procedures fn order to obtain 

6.2 Laboratory preparation: 

6.2.1 All the components shall be maintained and calibrated 
accord1ng to the procedure described 1n APTD-0576, unless otherwise 
specff1ed. 

6.2.2 Weigh several 200- to 300-g portions of silica gel in 
airtight containers to the nearest 0.5 g. Record on each container the 
total weight of the silica gel plus containers. As an alternative to 
prewefghfng the silfca gel, it may instead be weighed directly in the 
fmpinger or sampling holder just prior to train assembly. 

6.2.3 Check filters visually against light for irregularities and 
flaws or pinhole leaks. Label the shfpping containers (glass Petri 
dfshes) and keep the filters 1n these contafners at all times except 
during sampling and weighing. 

6.2.4 Desiccate the filters at 20 + 5.6•c (68 + 1o·F) and ambient 
pressure for at least 24 hr, and weigh at Tntervals of-at least 6 hr to a 
constant weight (1.e., (0.5-mg change from previous weighing), recording 
results to the nearest 0.1 mg. During each weighing the filter must not 
be exposed for more than a 2-min period to the laboratory atmosphere and 
relative hum1d1ty above 50%. Alternatively (unless otherwise specified 
by the Administrator), the fflters may be oven-dried at 1os•c (22o·F) for 
2-3 hr, desiccated for 2 hr, and weighed. · 
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6.3 Preliminary field detenninations: 

6.3.1 Select the sampling site and the minimum number of sampling 
points according to EPA Method 1 or as specified by the Administrator. 
Detennine the stack pressure, temperature, and range of velocity heads 
using EPA Method 2. It 1s recommended that a leak-check of the p1tot 
lines (see EPA Method 2, Section 3.1) be performed. Determine the stack
gas moisture content using EPA Approx1mat1on Method 4 or its alternat1ves 
to establish estimates of fsokfnetfc sampling-rate settings. Determine 
the stack-gas dry molecular we1ght, as described in EPA Method 2, Section 
3.6. If integrated EPA Method 3 sampling 1s used for molecular weight 
determination, the integrated bag sample shall be taken simultaneously 
with, and for the same total length of t1me as, the sample run. 

6.3.2 Select a nozzle s1ze based on the range of velocity heads so 
that 1t is not necessary to change the nozzle size 1n order to maintain 
1sokinet1c sampling rates. During the run, do not change the nozzle. 
Ensure that the proper differential pressure gauge is chosen for the 
range of velocity heads encountered (see Section 2.2 of EPA Method 2). 

6.3.3 Select a suitable probe liner and probe length so that all 
traverse points can be sampled. For large stacks, to reduce the length 
of the probe, consider sampling from opposite sides of the stack. 

6.3.4 A minimum of 3 dscm (105.9 dscf) of sample volume is required 
for the determinat1on of the Destruct1on and Removal Efficiency (DRE) of 
POHCs from fncineration systems. Additional sample volume shall be 
collected as necessitated by analytical detection limit constraints. To 
detennfne the minimum sample volume required, refer to sample
calculations 1n Sect1on 10.0. 

6.3.5 Detenn1ne the total length of sampling tfme needed to obtain 
the identified minimum volume by comparing the anticipated average 
sampling rate with the volume requirement. Allocate the same time to all 
traverse points defined by EPA Method 1. To avofd timekeeping errors, 
the length of t1me sampled at each traverse pofnt should be an integer or 
an integer plus one-half min. 

6.3.6 In some circumstances (e.g., batch cycles) ft may be 
necessary to sample for shorter tfmes at the traverse points and to 
obtain smaller gas-sample volumes. In these cases, the Administrator's 
approval must first be obtained. 

6.4 Preparation of collect1on train: 

6.4.l During preparation and assembly of the sampling trafn, keep 
all openings where contamination can occur covered with Teflon film or 
aluminum foil until just prior to assembly or until sampling 1s about to 
begin. 
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6.4.2 Ffll the sorbent trap section of the organic module with 
approximately 20 g of clean adsorbent resin. While filling, ensure that 
the trap packs uniformly, to eliminate the possibflfty of channeling.
When freshly cleaned, many adsorbent resins carry a static charge, which 
will cause clinging to trap walls. This may be minimized by filling the 
trap in the presence of an antistatic device. Commercial antistatic 
devices include Model-204 and Model-210 manufactured by the 3M Company,
St. Paul, Minnesota. 

6.4.3 If an 1mpinger train is used to collect moisture, place 100 
ml of water in each of the first two fmpingers, leave the third impinger 
empty (or charge with caustic solution, as necessary), and transfer 
approximately 200-300 g of preweighed silica gel from 1ts container to 
the fourth fmplnger. More silica gel may be used, but care should be 
taken to ensure that ft is not entrained and carried out from the 
1mpinger during sampling. Place the container fn a clean place for later 
use In the sample recovery. Alternatively, the weight of the silica gel 
plus impfnger may be determined to the nearest 0.5 g and recorded. 

6,4.4 Using a tweezer or clean disposable surgical gloves, place a 
labeled (identified} and weighed filter in the filter holder. Be sure 
that the filter is properly centered and the gasket properly placed to 
prevent the sample gas stream from circumventing the filter. Check the 
filter for tears after assembly Is completed. 

6.4.5 When glass liners are used, install the selected nozzle using 
a V1ton-A o-r1ng when stack temperatures are (26o•c (soo·F) and a woven 
glass-fiber gasket when temperatures are higher. See APT0-0576 (Rom, 
1972} for details. Other connecting systems util1zing either 316 
stainless steel or Teflon ferrules may be used. When metal liners are 
used, install the nozzle as above, or by a leak-free dfrect mechantcal 
connection. Mark the probe with heat-resistant tape or by some other 
method to denote the proper distance into the stack or duct for each 
samplfng point. 

6.4.6 Set up the train as in Figure 1. During assembly, do not use 
any silicone grease on ground-glass joints that are located upstream of 
the organic module. /(very light coating of silicone grease may be used 
on all ground-glass Joints that are located downstream of the organic 
module, but ft should be limited to the outer portion (see APT0-0576) of 
the ground-glass joints to mfnfmfze sflicone-grease contamfnatfon. 
Subject to the approval of the Administrator, a glass cyclone may be used 
between the probe and the filter holder when the total particulate catch 
ls expected to exceed 100 mg or when water droplets are present 1n the 
stack. The organic module condenser must be maintained at a temperature 
of 17 ~ 3•c. Connect all temperature sensors to an appropriate 
potent1ometer/d1splay untt. Check all temperature sensors at ambient 
temperature. 

6.4.7 Place crushed fee around the fmpingers and the organic module 
condensate knockout. 
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6.4,8 Turn on the sorbent module and condenser coil coolant 
recirculating pump and begin monitoring the sorbent module gas entry 
temperature. Ensure proper sorbent module gas entry temperature before 
proceeding and again before any sampling 1s in1t1ated. It fs extremely 
important that the XA0-2 res1n temperature never exceed so•c (122·F),
because thennal decomposition will occur. During testing, the XAD-2 
temperature must not exceed 2o•c (68.F) for efficient capture of the 
semivolat1le spec1es of interest. 

6.4.9 Turn on and set the filter and probe heating systems at the 
desired operating temperatures. Allow time for the temperatures to 
stabilize. 

6.5 Leak-check procedures 

6.5.1 Pre-test leak-check: 

6.5.1.1 Because the number of additional 1ntercomponent 
connections in the Semi-VOST train (over the MS Train) increases the 
possibility of leakage, a pre-test leak-check 1s required. 

6.5.1.2 After the sampling train has been assembled, turn on 
and set the filter and probe heating systems at the desired 
operating temperatures. Allow tfme for the temperatures to 
stabilize. If a Vfton A O-r1ng or other leak-free connection fs 
used in assembling the probe nozzle to the probe liner, leak-check 
the train at the sampling sfte by plugging the nozzle and pulling a 
381-mm Hg (15-in. Hg) vacuum. 
(NOTE: A lower vacuum may be used, provided that ft is not exceeded 

during the test.) 

6.5.1.3 If an asbestos string fs used, do not connect the 
probe to the train during the leak-check. Instead, leak-check the 
tra1n by first attaching a carbon-filled leak-check 1mpinger (shown
in Figure 4) to the inlet of the filter holder (cyclone, 1f applic
able) and then plugging the 1nlet and pulling a 381-ITITI Hg (15-fn. 
Hg) vacuum. (Again, a lower vacuum may be used, provfded that ft is 
not exceeded during the test.) Then, connect the probe to the train 
and leak-check at about 25-rrm Hg (1-fn. Hg) vacuum; alternatively, 
leak-check the probe with the rest of the sampling trafn fn one step 
at 381-rrm Hg (15-in. Hg) vacuum. Leakage rates 1n excess of 4% of 
the average samplfng rate or )0.00057 m3/m1n (0.02 cfm), whichever 
fs less, are unacceptable. 

6.5.1.4 The followfng leak-check fnstructions for the sampling 
train described in APT0-0576 and APT0-0581 may be helpful. Start 
the pump with fine-adjust valve fully open and coarse-adjust valve 
completely closed. Partially open the coarse-adjust valve and 
slowly close the fine-adjust valve untfl the desired vacuum 1s 
reached. Oo not reverse direction of the fine-adjust valve: this 
will cause water to back up into the organic module. If the desired 
vacuum is exceeded, either leak-check at th1s hfgher vacuum or end 
the leak-check, as shown below, and start over. 
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Figure 4. Leak-check 1mp1nger. 
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6.5.1.5 When the leak-check is completed, first siowly remove 
the plug from the inlet to the probe, filter holder, or cyclone (if 
applicable). When the vacuum drops to 127 mm (5 in.) Hg or less, 
lnnnedlately close the coarse-adjust valve. Switch off the pumping 
system and reopen the fine-adjust valve. Do not reopen the f1ne
adjust valve until the coarse-adjust valve has been closed. Th1s 
prevents the water in the lmpingers from being forced backward into 
the organic module and silica gel from being entrained backward into 
the third imp1nger. 

6.5.2 Leak-checks during sampling run: 

6,5.2.1 If, during the sampling run, a component (e.g., filter 
assembly, 1mp1nger, or sorbent trap) change becomes necessary, a 
leak-check shall be conducted 1mmed1ately after the interruption of 
sampling and before the change is made. The leak-check shall be 
done according to the procedure outlined in Paragraph 6.5.1, except 
that ft shall be done at a vacuum greater than or equal to the 
maximum value recorded up to that point 1n the test. If the leakage 
rate is found to be no greater than 0.00057 m3/m1n (0.02 cfm) or 4X 
of the average sampling rate (whichever is less), the results are 
acceptable, and no correction will need to be applied to the total 
volume of dry gas metered. If a higher leakage rate 1s obtafned, 
the tester shall void the sampling run. (It should be noted that 
any "correctfon· of the sample volume by calculation by calculation 
reduces the integrity of the pollutant concentrations data generated 
and must be avoided.) 

6.5.2.2 Immediately after a component 
sampling is reinltlated, a· leak-check similar 
check must also be conducted. 

change, and before 
to a pre-test leak

6.5.3 Post-test leak-check: 

6.5.3.1 A leak-check is mandatory at the conclusion of each 
sampling run. The leak-check shall be done with the same procedures 
as those with the pre-test leak-check, except that ft shall be• conducted at a vacuum greater than or equal to the maximum value 
reached during the sampling run, If the leakage rate fs found to be 
no greater than 0.00057 m3/m1n (0.02 cfm) or 4% of the average 
sampling rate (whichever is less), the results are acceptable, and 
no correction need be applied to the total volume of dry gas 
metered. If, however, a higher leakage rate fs obtained, the tester 
shall either record the leakage rate, correct the sample volume (as 
shown In the calculation section of this method), and consider the 
data obtained of questionable reltabl11ty, or void the samplfng run. 

6.6 Sampling-train operation: 

6.6.1 During the sampling run, mafntafn an 1sok1netic sampling rate 
to within 10% of true fsokinet1c, unless otherwise spectffed by the 
Administrator. Maintain a temperature around the filter of 120 + 14•c 
(248 ! 2s·F) and a gas temperature entering the sorbent trap at a maximum 
of 2o·c (68.F}. 

0010 - 15 
Revf sion 0 
Date Sept<-emb....,......e_r_l9,....8-6 

B-66 



6.6.2 For each run, record the data required on a data sheet such 
as the one shown 1n Figure 5. Be sure to record the initial dry-gas 
meter reading. Record the dry-gas meter readings at the beginning and 
end of each sampling ti~e increment, when changes in flow rates are made 
before and after each leak-check, and when sampling is halted. Take 
other readings required by Figure 5 at least once at each sample pofnt 
during each time increment and additional readings when significant 
changes (20% varfation in velocity-head readings) necessitate additional 
adjustments in flow rate. Level and zero the manometer. Because the 
manometer level and zero may drift due to vibrations and temperature 
changes, make periodic checks during the traverse. 

6.6,3 Clean the stack access ports prior to the test run to 
eliminate the chance of sampling deposited material, To begin sampling, 
remove the nozzle cap, verify that the filter and probe heating systems 
are at the specified temperature, and verify that the pftot tube and 
probe are properly positioned. Position the nozzle at the f1rst traverse 
point, with the tip pointing directly Into the gas stream. Immediately 
start the pump and adjust the flow to isokinetic conditions. Nomographs,
which aid in the rapid adjustment of the fsokinetic sampling rate w1thout 
excessive computations, are available. These nomographs are designed for 
use when the Types pitot-tube coefficient is 0.84 + 0.02 and the stack
gas equivalent density (dry molecular weight) is equal to 29 + 4. APTD
0576 details the procedure for using the nomographs. If the stack-gas 
molecular weight and the pi tot-tube coefficient are outside the above 
ranges, do not use the nomographs unless appropriate steps (Shigehara, 
1974) are taken to compensate for the deviations. 

6.6.4 When the stack is under significant negatfve pressure 
(equivalent to the height of the impinger stem), take care to close the 
coarse-adjust valve before insert1ng the probe 1nto the stack, to prevent 
water from backing into the organ1c module. If necessary, the pump may
be turned on wfth the coarse-adjust valve closed. 

6.6.5 When the probe is fn position, block off the openings around 
the probe and stack access port to prevent unrepresentative dilut1on of 
the gas stream. 

6.6.6 Traverse the stack cross section, as requ1red by EPA Method l 
or as specified by the Administrator, befng careful not to bump the probe 
nozzle into the stack walls when sampling near the walls or when removing 
or inserting the probe through the access port, in order to mfnimize the 
chance of extracting deposfted material. 

6.6.7 Ourfng the test run, make perfodfc adjustments to keep the 
temperature around the filter holder and the organic module at the proper 
levels; add more ice and, ff necessary, salt to ma1ntain a temperature of 
(2o•c (68.F) at the condenser/silica gel outlet. Also, periodically
check the level and zero of the manometer. 
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6.6.8 If the pressure drop across the filter or sorbent trap 
becomes too hfgh, making isokinetic sampling d1ff1cult to maintain, the 
fllter/sorbent trap may be replaced 1n the midst of a sample run. Using
another complete filter holder/sorbent trap assembly is recommended, 
rather than attempting to change the filter and resin themselves. After 
a new filter/sorbent trap assembly is Installed, conduct a leak-check. 
The total particulate weight shall include the summation of all filter 
assembly catches. 

6.6,9 A single train shall be used for the entire sample run, 
except in cases where simultaneous sampling fs required in two or more 
separate ducts or at two or more different locations within the same 
duct, or 1n cases where equipment failure necessitates a change of 
trains. In all other situations, the use of two or more trains will be 
subject to the approval of the Administrator. 

6.6.10 Note that when two or more trains are used, separate 
analysis of the front-half (1f applicable) organic-module and 1mpinger
(ff applicable) catches from each train shall be perfonned, unless 
identical nozzle sizes were used on all trains. In that case, the front
half catches from the individual trains may be combined (as may the 
impinger catches), and one analysis of front-half catch and one analysis
of 1mpfnger catch may be perfonned. 

6.6.11 At the end of the sample run, turn off the coarse-adjust 
valve, remove the probe and nozzle from the stack, turn off the pump,
record the final dry-gas meter read1ng, and conduct a post-test leak
check. Also, ·leak-check the p1tot lines as described in EPA Method 2. 
The 11nes must pass this leak-check in order to validate the velocity
head data. 

6.6.12 Calculate percent isokineticity (see Section 10.8) to 
detennine whether the run was valid or another test run should be made. 

7.0 SAMPLE RECOVERY 

7.1 Preoaration: 

7.1.1 Proper cleanup procedure begins as soon as the probe is 
removed from the stack at the end of the sampling period. Allow the 
probe to cool. When the probe can be safely handled, wipe off all 
external particulate matter near the tfp of the probe nozzle and place a 
cap over the tip to prevent losing or gafnfng particulate matter. Do not 
cap the probe tip tightly whfle the sampling train 1s cooling down 
because this will create a vacuura in the filter holder, drawing water 
from the impfngers into the sorbent module. 

7,1,2 Before moving the sample train to the cleanup site, remove 
the probe from the sample train and cap the open outlet, being careful 
not to lose any condensate that might be present. Cap the filter 1nlet. 
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Remove the umbflfcal cord from the last fmpinger and cap the imp1nger. 
If a flexible ltne ts used between the organic module and the filter 
holder, disconnect the line at the filter holder and let any condensed 
water or liquid drain into the organic module. 

7.1.3 Cap the filter-holder outlet and the inlet to the organic 
module. Separate the sorbent trap section of the organic module from the 
condensate knockout trap and the gas-conditioning section. Cap all 
organic module open1ngs. Disconnect the organic-module knockout trap 
from the fmp1nger train Inlet and cap both of these openings, Ground
glass stoppers, Teflon caps, or caps of other inert materials may be used 
to seal all openings. 

7.1.4 Transfer the probe, the filter, the organic-module 
components, and the fmpinger/condenser assembly to the cleanup area, 
This area should be clean and protected from the weather to minim1ze 
sample contamination or loss. 

7.1.5 Save a portion of all washing solutions (methanol/methylene 
chloride, Type II water) used for cleanup as a blank. Transfer 200 ml of 
each solution directly from the wash bottle befng used and place each in 
a separate, prelabeled glass sample conta i ner. 

7.1.6 Inspect the train prior to and durtng disassembly and note 
any abnormal conditions. 

7.2 Sample containers: 

7.2.1 Container no. 1: Carefully remove the filter from the filter 
holder and place ft 1n its tdenttffed Petri dish container. Use a pair 
or pairs of tweezers to handle the filter. If it 1s necessary to fold 
the filter, ensure that the particulate cake 1s inside the fold. 
Carefully transfer to the Petri dish any particulate matter or f1lter 
fibers that adhere to the filter-holder gasket, usfng a dry nylon bristle 
brush or sharp-edged blade, or both. Label the container and seal with 
1-fn.-wfde Teflon tape around the circumference of the 11d. 

7.2.2 Container no. 2: Taking care that dust- on the outside of the 
probe or other exterior surfaces does not get into the sample, 
quantitatively recover particulate matter or any condensate from the 
probe nozzle, probe f1ttfng, probe liner, and front half of the filter 
holder bJ washing these components first with methanol/methylene chloride 
(1:1 v/v) 1nto a glass container. Distilled water may also be used. 
Retain a water. and solvent blank and analyze in the same manner as with 
the samples. Perform rinses as follows : 

7,2.2.1 Carefully remove the probe nozzle and clean the inside 
surface by rinsing with the solvent mixture (1:1 v/v methanol/
methylene chloride) from a wash bottle and brushing with a nylon 
bristle brush. Brush until the rinse shows no vfsfble particles: 
then make a ftnal rinse of the inside surface with the solvent mix. 
Brush and rinse the inside parts of the Swagelok fitting wfth the 
solvent mix in a similar way until no visible particles remain. 
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7.2.2.2 Have two people rinse the probe liner with the solvent 
m1x by tilting and rotating the probe while squirting solvent into 
1ts upper end so that a11 inside surfaces wi 11 be wetted with 
solvent. Let the solvent drain from the lower end into th~ sample
container. A glass funnel may be used to aid in transferring liquid 
washes to the container. 

7.2.2.3 Follow the solvent rinse with a probe brush, :tfo'ld·ttie 
probe in an inclined position and squirt solvent into the upper end 
while pushing the probe brush through the probe with a ht~.Sting 
action; place a sample container underneath the lower end of the 
probe and catch any solvent and particulate matter that 1s brush~ 
from the probe. Run the brush through the probe three times or more 
until no visible particulate matter is carried out with the solvent 
or until none remains in the probe liner on visual inspection. Wit~ 
stainless steel or other metal probes, run the brush through in th~ 
above-prescribed manner at least six times (metal probes nave small 
crevices In which particulate matter can be entrapped). Rins~1the 
brush with solvent and quantitatively collect these washings in the· 
sample container. After the brushing, make a final solvent r1nse-6f 
the probe as described above. 

7.2.2.4 It 1s recorrrnended that two people work together to 
clean the probe to min1m!ze sample losses. Between sampl1ng runs, 
keep brushes clean and protected from contamination. 

7.2.2.5 Clean the 1nside of the front half of the filter 
holder and cyclone/cyclone flask, 1f used, by rubbing the surfaces, 
with a nylon bristle brush and rinsing with methanol/methylene 
chloride (1;1 v/v) mixture. Rinse each surface three times or more 
if needed to remove visible particulate. Make a final rinse of the 
brush and filter holder. Carefully r1nse out the glass cyclone and 
cyclone flask (if applicable). Brush and rinse any particulate 
material adhering to the inner surfaces of these components into the 
front-half r1nse sample. After all solvent washings and particulate 
matter have been collected in the sample container, tighten the lid 
on the sample container so that solvent will not leak out when it is 
shipped to the laboratory. Mark the height of the fluid •level to~ 
detennine whether leakage occurs during transport. Label the 
container to identify its contents. 

7.2.3 Container no. 3: The sorbent trap section of thi·organ,~ 
module may be used as a sample transport container, or the spent reslA 
may be transferred to a separate glass bottle for shipment. If the 
sorbent trap itself fs used as the transport container, both ends should 
be sealed with tightly fitting caps or plugs. Ground-glass stoppers or 
Teflon caps may be used. The sorbent trap should then be labeled:; 
covered with aluminum foil, and packaged on fee for transport to the 
laboratory. If a separate bottle ls used, the spent resin sm)ald,be 
quantitatively transferred from the trap into the clean bottle, ·R~iin 
that adheres to the walls of the trap should be recovered using a · rutiber 
policeman or spatula and added to th1s bottle. .~ 
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7.2.4 Container no. 4: Measure the volume of condensate collected 
in the condensate knockout section of the organic module to within +l ml 
by using a graduated cylinder or by weighing to w1thin !0,5 g using a 
triple-beam balance. Record the volume or weight of lfquid present and 
note any discoloration or film in the liquid catch. Transfer this liquid 
to a prelabeled glass sample container. Inspect the back half of the 
filter housing and the gas-conditioning section of the organic module. 
If condensate is observed, transfer it to a graduated or weighing bottle 
and measure the volume, as described above. Add this material to the 
condensate knockout-trap catch. 

7.2.5 Container no. 5: All sampling train components located 
between the high-efficiency glass- or quartz-fiber filter and the first 
wet imp1nger or the final condenser system (including the heated Teflon 
line connecting the filter outlet to the condenser) should be thoroughly
rinsed with methanol/methylene chloride (1:1 v/v) and the rinsings 
combined. This rinse shall be separated from the condensate. If the 
spent resin is transferred from the sorbent trap to a separate sample 
container for transport, the sorbent trap shall be thoroughly rinsed 
until all sample-wetted surfaces appear clean. Visible films should be 
removed by brushing. Whenever train components are brushed, the brush 
should be subsequently rinsed with solvent mixture and the r1nsfngs added 
to this container. 

7.2.6 Container no. 6: Note the color of the fndicating silica gel
to determine if it has been completely spent and make a notation of its 
condition. Transfer the s111ca gel from the fourth imp1nger to its 
original container and seal. A funnel may make 1t easier to pour the 
silica gel without spilling. A rubber policeman may be used as an aid in 
removing the silfca gel from the imp1nger. It is not necessary to remove 
the small a·mount of dust particles that may adhere strongly to the 
impinger wall. Because the gain in weight is to be used for moisture 
calculations, do not use any water or other liquids to transfer the 
silica gel. If a balance is available in the f1eld, weigh the container 
and lts contents to 0.5 g or better. 

7.3 Impfnger water: 

7.3.l Hake a notation of any color or film in the liquid catch. 
Measure the liquid in the first three imp1ngers to within +l ml by us1ng
a graduated cylinder or by weighing ft to within !0,5- g by using a 
balance (ff one is available). Record the volume or wefght of liquid 
present, This infonnatlon Is required to calculate the moisture content 
of the effluent gas. 

7.3.2 D1scard the 11quid after measuring and recording the volume 
or weight, unless analysis of the fmpfnger catch is required (see 
Paragraph 4.1.3.7). Amber glass containers should be used for storage of 
implnger catch, if required. 

7. 3.3 If a different type of condenser is used, measure the amount 
of moisture condensed either volumetrically or gravimetrically, 
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7.4 Sample preparation for shipment: Prior to shipment, recheck all 
sample conta1ners to ensure that the caps are well secured. Seal the 11ds of 
all containers around the circumference w1th Teflon tape. Ship all 11qu1d
samples upright on ice and all particulate filters with the particulate catch 
facing upward. The particulate filters should be shipped unrefrigerated. 

8.0 ANALYSIS 

8.1 Sample oreparation: 

8.1.1 General: The preparation steps for all samples will result 
1n a finite volume of concentrated solvent. The ffnal sample volume 
(usually in the 1- to 10-ml range) is then subjected to analysis by
GC/MS. All samples should be inspected and the appearance documented. 
All samples are to be spiked with surrogate standards as received from 
the field prior to any sample manipulations. The spike should be at a 
level equivalent to 10 times the MDL when the solvent is reduced in 
volume to the desired level (f.e., 10 ml). The spiking compounds should 
be the stable isotop1cally labeled analog of the compounds of interest or 
a compound that would exhibit properties similar to the compounds of 
interest, be easily chromatographed, and not interfere with the analysts 
of the compounds of interest. Suggested surrogate spiking compounds are: 
deuterated naphthalene, chrysene, phenol, nftrobenzene, chlorobenzene, 
toluene, and carbon-13-labeled pentachlorophenol. 

8.1.2 Condensate: The "condensate• 1s the moisture collected in 
the ffrst fmpfnger following the XAD-2 module. Spike the condensate with 
the surrogate standards. The volume is measured and recorded and then 
transferred to a separatory funnel. The pH is to be adjusted to pH 2 
with 6 N su1furic acid, if necessary. The sample container and graduated 
cylinder are sequentially rinsed wfth three successive 10-ml aliquots of 
the extraction solvent and added to the separatory funnel. The ratio of 
solvent to aqueous sample should be maintained at 1:3. Extract the 
sample by vigorously shaking the separatory funnel for 5 min. After 
complete separation of the phases, remove the solvent and transfer to a 
Kuderna-Danfsh concentrator (K-0), filtering through a bed of precleaned, 
dry sodium sulfate. Repeat the extraction step two add1tfonal times. 
Adjust the pH to 11 with 6 N sodium hydroxide and reextract combining the 
acid and base extracts. Rinse the sodium sulfate into the K-0 with fresh 
solvent and discard the desiccant. Add Teflon boiling chips and 
concentrate to 10 ml by reducing the volume to slightly less than 10 ml 
and then br1ng1ng to volume with fresh solvent. In order to achieve the 
necessary detection 11mit, the sample volume can be further reduced to 1 
ml by using a micro column K-D or nitrogen blow-down. Should the sample 
start to exhibit precipitation, the concentration step should be stopped
and the sample redissolved with fresh solvent tak1ng the volume to some 
finite amount. After adding a standard (for the purpose of quant1tat1on
by GC/MS), the sample is ready for analys1s, as discussed 1n Paragraph 
8.2. 
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8,1.3 I~fnger: Spike the sample with the surrogate standards; 
measure and record the volume and transfer to a separatory funnel. 
Proceed as described in Paragraph 8.1.2. 

8.1.4 XA0-2: Sp1ke the resin directly with the surrogate 
standards. Transfer the res1n to the all-glass thimbles by the followfng 
procedure (care should be taken so as not to contaminate the thimble by 
touching It with anything other than tweezers or other solvent-rinsed 
mechanical holding devices). Suspend the XAD-2 module directly over the 
thimble. The glass frft of the module (see Figure 2) should be in the up 
position. The thimble is contained in a clean beaker, which will serve 
to catch the solvent rinses. Using a Teflon squeeze bottle, flush the 
XAD-2 into the thimble. Thoroughly rinse the glass module with solvent 
1nto the beaker containing the th1nille, Add the XAD-2 glass-wool plug to 
the thimble. Cover the XA0-2 1n the thimble with a precleaned glass-wool 
plug sufficient to prevent the resin from floating into the solvent 
reservoir of the extractor. If the resin 1s wet, effective extraction 
can be accomplished by loosely packing the resin in the thimble. If a 
quest i on arises concerning the completeness of the extraction, a second 
extraction, without a spike, is advised, The thimble is placed in the 
extractor and the rinse solvent contained in the beaker fs added to the 
solvent reservoir. Additional solvent is added to make the reservoir 
approximately two-thirds full. Add Teflon bolling chips and assemble the 
apparatus. Adjust the heat source to cause the extractor to cycle 5-6 
times per hr. Extract the res1n for 16 hr. Transfer the solvent and 
three 10-ml rinses of the reservoir to a K-D and concentrate as described 
in Paragraph 8.1.2. 

8,1,5 Particulate f1lter (and cyclone catch): If particulate
loading is to be determined, weigh the filter (and cyclone catch, if 
applicable). The particulate filter (and cyclone catch, if applicable) 

. is transferred to the glass thimble and extracted simultaneously with the 
XA0-2 resin. 

8.1.6 Trafn solvent rinses: All train rinses (1.e., probe, 
impinger, filter housing) using the extraction solvent and methanol are 
returned to the laboratory as a single sample. If the rinses are 
contained in more than one container, the intended spike is divided 
equally among the containers proportioned from a single syringe volume. 
Transfer the rtnse to a separatory funnel and add a sufficient amount of 
organic-free water so that the methylene chloride becomes 1nvn1scible and 
its volume no longer increases with the addition of more water. The 

from hazardous waste inctnerators is GC/MS using fused-silica capillary 

extraction and concentration steps 
Paragraph 8.1.2. 

are then performed as described in 

8.2 Sample analvs1s: 

8.2.1 The primary analytical tool for the measurement of emissions 

GC columns, as described in Method 8270 in Chapter Four of this manual. 
Because of the nature of GC/MS instrumentation and the cost associated 
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with sample analysis, prescreening of the sample extracts by gas 
chromatography/f1ame fon1zat1on detection (GC/FID) or with electron 
capture (GC/ECD) is encouraged, Information regard1ng the complexity and 
concentrat1on level of a sample prior to GC/MS analysis can be of 
enormous help. This infonnation can be obtained by using either 
capillary columns or less expensive packed columns, However, the FID 
screen should be perfonned with a column similar to that used with the 
GC/MS, Keep in mind that GC/FID has a slightly lower detection limit 
than GC/MS and, therefore, that the concentration of the sample can be 
adjusted either up or down prior to analysis by GC/MS. 

8.2.2 The mass spectrometer will be operated in a full scan (40
450) mode for most of the analyses, The range for which data are 
acquired in a GC/MS run will be sufficiently broad to encompass the major 
ions, as listed in Chapter Four, Method 8270, for each of the designated 
POHCs in an incinerator effluent analysis. 

8.2.3 for most purposes, electron 1onizat1on (EI) spectra will be 
collected because a majority of the POHCs give reasonable EI spectra, 
Also, EI spectra are compatible with the NBS Library of Mass Spectra and 
other mass spectral references, which afd in the identificat1on process
for other components in the incinerator process streams. 

8.2.4 To clarify some identfficat1ons, chemical ionizatton (Ct)
spectra using either positive fans or negative fans wfll be used to 
elucidate molecular-weight 1nformat1on and simplify the fragmentation 
patterns of some compounds. In no case, however, should Cl spectra alone 
be used for compound 1dent1f1cation. Refer to Chapter Four, Method 8270, 
for complete descriptfons of GC condft1ons, MS conditions, and 
quantftatfve and quantftatfve identification. 

9.0 CALIBRATION 

9,1 Probe nozzle: Probe nozzles shall be calfbrated before their 
in1tlal use in the field. Using a micrometer, measure the inside diameter of 
the nozzle to the nearest 0.025 mm (0.001 1n.). Hake measurements at three 
separate places across the diameter and obtain the average of the 
measurements. The difference between the high and low numbers shall not 
exceed 0.1 TllTI (0.004 1n.). When nozzles become nicked, dented, or corroded, 
they shall be reshaped, sharpened, and recalibrated before use. Each nozzle 
shall be pennanently and uniquely 1dent1fied. 

9.2 P1tot tube: The Type S p1tot tube assembly shall be calibrated 
according to the procedure outlined fn Section 4 of EPA Method 2, or assigned 
a nominal coefficient of 0.84 ff ft 1s not visibly n1cked, dented, or corroded 
and if it meets design and fntercomponent spacing spec1f1cations. 
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9.3 Metering system: 

9.3.1 Before its initial use in the field, the metering system 
shall be calibrated according to the procedure outlined 1n APT0-0576. 
Instead of physically adjusting the dry-gas meter dial readings to 
correspond to the wet-test meter readings, calibration factors may be 
used to correct the gas meter dial readings mathematically to the proper 
values. Before calibrating the metering system, ft is suggested that a 
leak-check be conducted. For metering systems having diaphragm pumps, 
the nonnal leak-check procedure will not detect leakages within the pump. 
For these cases the following leak-check procedure is suggested: Make a 
10-min calibration run at 0.00057 m3/min (0.02 cfm); at the end of the 
run, take the difference of the measured wet-test and dry-gas meter 
volumes and divide the difference by 10 to get the leak rate. The leak 
rate should not exceed 0.00057 m3/mln (0.02 cfm). 

9.3.2 After e~ch field use, the calibration of the metering system 
shall be checked by performing three calibration runs at a single 
fntermed1ate orifice setting (based on the previous field test). The 
vacuum shall be set at the maximum value reached during the test series. 
To adjust the vacuum, insert a valve between the wet-test meter and the 
Inlet of the metering system. Calculate the average value of the 
calibration factor. If the calibration has changed by more than 5%, 
recalibrate the meter over the full range of orifice sett1ngs, as 
outlfned in APTD-0576. 

9.3.3 Leak-check of metering system: That portion of the sampling 
train from the pump to the orifice meter (see Figure 1) should be leak
checked prfor to initial use and after each shipment. Leakage after the 
pump w111 result 1n less volume being recorded than fs actually sampled. 
The following procedure ls suggested (see Figure 6): Close the main 
valve on the meter box. Insert a one-hole rubber stopper with rubber 
tubing attached into the orifice exhaust pipe. Disconnect and vent the 
low side of the orifice manometer. Close off the low side orifice tap. 
Pressurize the system to 13-18 cm (5-7 fn.) water column by blowing into 
the rubber tubing. Pinch off the tubing and observe the manometer for 1 
min. A loss of pressure on the manometer Indicates a leak In the meter 
box. Leaks, ff present, must be corrected. 
NOTE: If the dry-gas-meter cocfffc1ent values obtained before and after 

a test series differ by )5%, e1ther the test series shall be 
voided or calculations for test series shall be perfonned using 
whichever meter coefficient value (I.e., before or after) gives 
the lower value of total sample volume. 

9.4 Probe heater: The probe-heating system shall be calibrated before 
its initial use in the field according to the procedure outlined in APTD-0576. 
Probes constructed according to APTD-0581 need not be calibrated if the 
calfbratfon curves In APTD-0576 are used. 
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9.5 Temoerature gauges: Each thennocouple must be pennanently and 
uniquely marked on the casting; all mercury-in-glass reference thennometers 
must confonn to ASTM E-1 63C or 63F specifications. Thcnnocouplcs should be 
calibrated in the laboratory with and without the use of extension leads. If 
extension leads are used fn the field, the thennocouple readings at ambient 
air temperatures, with and without the extension lead, must be noted and 
recorded. Correction is necessary if the use of an extension lead produces a 
change )1.5%. 

9.5.1 Iq,1nger, organ1c roodule, and dry-gas meter thenoocouples: 
For the thennocouples used to measure the temperature of the gas leaving 
the 1mpinger train and the XAD-2 resin bed, three-point calfbratfon at 
fee-water, room-air, and boiling-water temperatures fs necessary. Accept
the thermocouples only 1f the readings at all three temperatures agree to 
+2•c (3.6.F) with those of the absolute value of the reference 
thennometer. 

9.5.2 Probe and stack thermocouple: For the thermocouples used to 
indicate the probe and stack temperatures, a three-point calibratfon at 
ice-water, boiling-water, and hot-oil-bath temperatures must be 
perfonned; it is recorrmended that room-air temperature be added, and that 
the thennometer and the thennocouple agree to wfthin 1.5% at each of the 
calibrat1on points. A ca11brat1on curve (equation) may be constructed 
(calculated) and the data extrapolated to cover the entire temperature
range suggested by the manufacturer . 

9.6 Barometer: Adjust the barometer initially and before each test 
serles to agree to wfth1n +25 nan Hg (0.1 1n. Hg) of the mercury barometer or 
the corrected barometric pressure value reported by a nearby Nat1ona1 Weather 
Service Statton (same altitude above sea level). 

9.7 Trfple-beam balance: Calibrate the triple-beam balance before each 
test serfes, ustng Class-S standard wetghts; the weights must be wfthfn +0.5% 
of the standards, or the balance must be adjusted to meet these limits. 

10.0 CALCULATIONS 

10.1 Carry out calculations. Round off figures after the ffnal 
calculation to the correct number of stgntf1cant figures. 

10.2 Nomenclature: 

An; Cross-sectional area of nozzle, m2 (ft2), 

Bws = Water vapor tn the gas stream, proportion by volume. 

Type S p1tot tube coeff1cient (nominally 0.84 + 0.02),
dimensionless . 

= Percent of isokfnetfc sampling. 
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La= �Maximum acceptable leakage rate for a leak-check, either pre-test 
or following a component change; equal to 0.00057 m3/min (0.02 
cfm) or 4% of the average sampling rate, whichever ls less. 

L1 • � Ind1v1dual leakaqe r~te observed dur1ng the leak-check conducted 
prior to the •1t~· component change (1 = 1, 2, 3••. n) m3/m1n 
(cfm) . 

Lp = Leakage rate observed during the post-test leak-check , m3/m1n �
(cfm). �

Md= Stack-gas dry molecular weight, gig-mole (lb/lb-mole). �

Mw = Molecular weight of water, 18,0 g/g-mole {18.0 lb/lb-mole). �

Pbar = Barometric pressure at the sampl i ng site, rr.m Hg (in. Hg). �

Ps = Absolute stack-gas pressure, r.im Hg (1n. Hg). �

Pstd Standard absolute pressure, 760 mm Hg (29,92 fn. Hg). �

R = Ideal gas constant, 0.06236 mm Hg-m3/K-g-mole (21.85 in. �
Hg-ft3t•R-lb-mole). �

Absolute average dry-gas meter temperature (see Figure 6), K �
( • R). �

Ts= Absolute average stack-gas temperature (see Ffgure 6), K (·R). 

Tstd = Standard absolute temperature, 293K (528.R). 

V1c = Total volume of liquid collected 1n the organic module condensate 
knockout trap, the impingers, and s111ca gel, ml. 

Vm = Volume of gas sample as measured by dry-gas meter, dscm (dscf). 

Vm(std) = Volume of gas sample measured by the dry-gas meter, corrected 
to standard conditions, dscm (dscf). 

Vw(std) = Volume of water vapor in the gas sample, corrected to standard 
cond1t1ons, scm (scf). 

Vs= Stack-gas velocity, calculated by Method 2, Equation 2-9, using 
data obtained from Method 5, m/sec (ft/sec). 

Wa = We1ght of residue in acetone wash, mg. 

7 a Ory-gas-meter calibration factor, dimensionless. 

AH= Average pressure dffferentfal across the or1f1ce meter (see 
F1gure 2), mm HzO (fn. HzO). 
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Pw = �Density of water, 0.9982 g/ml (0.002201 lb/ml). 

8 = �Total sampli~g time, min. 

81 = �Sampling time Interval from the beginning of a run until the 
first component change, min. 

81 = �Sampling time interval between two successive component 
changes, beginning with the interval between the first and 
second changes, min. 

Bp = Sampling time Interval from the final (nth) component change 
until the end of the sampling run, min. 

~13 . 6 Specific gravity of mercury, 

60 = �sec/min. 

100 �= Conversion to percent. 

10.3 and avera e orifice ressure 
drop: See 

10.4 Dr - as volume: Correct 
to standard conditions 2o·c, 760 
Equation 1: 

the 
mm 

sample measured by the dry-gas meter 
Hg [6S·F, 29.92 1n. HgJ) by using 

Pbar �+ tiH/13.6 pbar + ~H/13.6 

------- = K1Vm7 ------ (1) 
Pstd 

where: 

Kt = �0.38a8 K/mm Hg for metric unfts, or 
K1 = � 17.64.R/in. Hg for English units. 

It should be noted that Equation l can be used as written, unless the leakage 
rate observed durfng any of the mandatory leak-checks (1.e., the post-test 
leak-check or leak-checks conducted pr1or to component changes) exceeds La, 
If Lp or Lj exceeds La, Equation 1 must be modified as follows: 

a. � Case I (no component changes made durfng sampling run): Replace Vm 
In Equation 1 w1th the expression: 

V -� (L - L ) m p a 
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b. � Case II (one or more component changes made during the sampling 
run): Replace Vm in Equation 1 by the expression: 

and � substitute only for those leakage rates (L1 or lp} that exceed 
la• 

10.5 Volume of water vapor: 

(2)\,(std) 

where: 

K2 = 0.001333 m3/ml for metric units, or�
Kz = 0.04707 ft3/ml for English units. �

10.6 Moisture content: 

Vw(std) 
B = (3) 

ws V + V
m(std) w{std) 

NOTE: � In saturated or water-droplet-laden gas streams, two calculations 
of the moisture content of the stack gas shall be made, one from 
the impinger analysis {Equation 3) and a second from the 
assumption of saturated conditions. The lower of the two values 
of Bw shall be considered correct. The procedure for detenn1ning 
the moisture content based upon assumption of saturated conditions 
fs given in the Note to Section 1.2 of Method 4. For the purposes
of this method, the average stack-gas temperature from Figure 6 
may be used to make thfs determination, provided that the accuracy 
of the in-stack temperature sensor is :i·c (2·F). 

10.7 Conversion factors: 

From To Multiply by
scT iii-> 0.02832 
g/ft3 gr/ft3 15.43 
g/ft3 lb/ft3 2.205 X lQ-3 
g/ft3 g/m3 35.31 
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10.8 Isokinetfc varfatfon: 

10.8.1 � Calculation fT'OII ra• data: 

!=-----------------� (4) 

where= 

K3 = 0.003454 11111 Hg-m3/ml-K for metric units, or �
K3 = 0.002669 in. Hg-ft3/mL-·R for English units. �

10.8.2 � Calculatfon for fntenaedfate values: 

(5) 

where: 

K.i = 4.320 for metric units, or 
K.t = 0.09450 for English units. 

10.8.3 Acceptable results: If 90% ~ I { 1101, the results are 
acceptable. If the results are low fn coaiparfson wfth the standard and 
I is beyond the acceptable range, or ff I is less than 901, the 
Administrator may opt to accept the results. 

10.9 To detennine the mfnflDUIII sample volume that shall be collected, the 
following sequence of calculations shall be used. 

10.9.1 From prior analysis of the waste feed, the concentration of 
POHCs introduced into the combustion system can be calculated. The 
degree of destruction and ret00val efficiency that fs required is used to 
detennine the maxfmum amount of POHC allowed to be present fn the 
effluent. Thfs may be expressed as: 

(WF) (POHCf cone) (100-'.tDRE} 
= Hax POHC Mass (6)1100 100 

where: 

WF = mass flow rate of waste feed per hr, g/hr (lb/hr). 

POHCi = �concentration of Principal Organic Hazardous Compound (wt%}
introduced into the combustion process. 
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DRE= percent Oestructfon and Removal Efficiency required. 

Max POHC = mass flow rate (g/hr [lb/hr]) of POHC emitted from the �
combustfon source. �

10.9.2 The average discharge concentration of the POHC in the 
effluent gas fs determined by comparfng the Max POHC w1th the volumetric 
flow rate being exhausted from the source. Volumetrfc flow rate data are 
available as a result of preliminary Method 1-4 detennfnatfons: 

Max POHC 1 Mass 
= Max POHCi cone (7) 

oveff(std) 

where: 

OVeff(std) = 	volumetric flow rate of exhaust gas, dscm (dscf). 

POHC1 cone = 	antfcfpated concentration of the POHC in the 
exhaust gas stream, g/dscm (lb/dscf). 

10.9.3 In makfng thts calculation, ft 1s recommended that a safety 
margin of at least ten be fncluded: 

LOLPOHC x 10 
{8) 

cone 
where: 

LOlpQHC = detectable amount of POHC In entire sampling train. 
NOTE: � The whole extract from an XAD-2 cartridge 1s seldom if ever, 

injected at once. Therefore, ff aliquoting factors are 
involved, the LDLpQHC is not the same as the analytical (or 
column) detection limit, 

VTBC = minimum dry standard volume to be collected at dry-gas 
meter. 

10.10 Concentration of any gfven POHC in the gaseous emissions of a 
combustion process: 

1) Multiply the concentratlon of the POHC as determined 1n Method 8270 
by the final concentration volume, typically 10 ml. 

CpoHC {ug/ml) x sample volume (ml) = amount (ug) of POHC 1n sample (9) 
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where: 

CpQHC: concentration of POHC as analyzed by Method 8270. 

2) Sum the amount of POHC found in all samples assoc1ated w1th a s1ngle 
train. 

Total (ug) = XAD-2 (ug) + condensate (ug) + rinses (ug} + impinger (ug) (10) 

3) Divide the total ug found by the volume of stack gas sampled (m3). 

(Total ug)/(train sample volume) = conccntrat1on of POHC (ug/m3) (11) 

11.0 QUALITY CONTROL 

11.1 Sampling: See EPA Manual 500/4-77-027b for Method 5 quality 
control. 

11.2 Analysis: The quality assurance program required for th1s study 
includes the analysis of ffeld and method blanks, procedure valfdat1ons, 
incorporation of stable labeled surrogate compounds, quantitatfon versus 
stable labeled internal standards, capillary column performance checks, and 
external performance tests. The surrogate spiking compounds selected for a 
particular analysis are used as primary indicators of the quality of the 
analytical data for a wide range of compounds and a var1ety of sample
matrices. The assessment of combustion data, posft1ve fdent1fication, and 
quant1tat1on of the selected compounds are dependent on the integrity of the 
samples received and the precfsfon and accuracy of the analytical methods 
employed. The quality assurance procedures for this method are designed to 
monitor the performance of the analytical method and to provfde the required 
infonnatfon to take corrective action ff problems are observed in laboratory 
operations or in ffcld samplfng act1vfties. 

11.2.1 Field Blanks: Field blanks must be submitted wfth the 
samples collected at each sampling site. The field blanks include the 
sample bottles containing alfquots of sample recovery solvents, unused 
filters, and resin cartridges. At a minimum, one complete sampling trafn 
will be assembled fn the field staging area, taken to the sampling area, 
and leak-checked at the begfnning and end of the testing (or for the same 
total number of tfmes as the actual test train). The filter housing and 
probe of the blank train will be heated during the sample test. The 
train will be recovered as ff it were an actual test sample. No gaseous
sample will be passed through the samplfng trafn. 

11.2.2 Method blanks: A method blank must be prepared for each set 
of analytical operations, to evaluate contamination and artifacts that 
can be derived from glassware, reagents, and sample handling in the 
laboratory. 

11.2.3 Refer to Method 8270 for additional quality control 
considerations. 

0010 - 33 
Revision O 
Date Sept-emb--,-e_r_l,,..,9""'8=6 



12.0 METHOD PERFORMANCE 

12.1 Method performance evaluation: Evaluation of analytical procedures 
for a selected series of compounds must include the sample-preparation 
procedures and each associated analytical detennination. The analytical 
procedures should be chall~nged by the test compounds spiked at appropriate 
levels and carried through the procedures. 

12.2 Method detection limit: The overall method detection limits (lower 
and upper) must be determined on a compound-by-compound bas1s because 
different compounds may exhibit different collection, retention, and 
extraction efficiencies as well as instrumental minimum detection limit (MDL). 
The method detection limit must be quoted relative to a given sample volume. 
The upper limits for the method must be determined relative to compound 
retention volumes (breakthrough). 

12.3 Method precision and b1as: The overall method precision and bias 
must be determined on a compound-by-compound basis at a g1ven concentration 
level. The method precision value would include a combined variabilfty due to 
sampling, sample preparation, and instrumental analysis. The method bias 
would be dependent upon the collection, retention, and extraction efficiency 
of the tra1n components. From evaluation studies to date using a dynamic 
spik1ng system, method biases of -13% and -16% have been determined for 
toluene and 1,1,2,2-tetrachloroethane, respect1vely. A prec1sion of 19.9% was 
calculated from a field test data set representing seven degrees of freedom 
which resulted from a serfes of paired, unsp1ked Semivolatile Organic Sampling 
trains (Se~1-V0ST) sampling emissions from a hazardous waste incinerator. 
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METHOD 0010, APPENDIX A 

PREPARATION OF XA0-2 SORBENT RESIN 

1.0 SCOPE ANO APPLICATION 

1.1 XA0-2 resin as ~uppl1ed by the manufacturer is impregnated with a 
bicarbonate solution to inhibit microb1al growth dur1ng storage. Both the 
salt solution and any residual extractable monomer and polymer species must be 
removed before use. The resin 1s prepared by a series of water and organic
extractions, followed by careful drying. 

2.0 EXTRACTION 

2.1 Method 1: The procedure may be carried out 1n a giant Soxhlet 
extractor. An all-glass thimble containing an extra-coarse frit is used for 
extraction of XA0-2. The frit 1s recessed 10-15 mm above a crenellated rfng 
at the bottom of the thimble to facilitate drainage. The resin niust be 
carefully retained 1n the extractor cup with a glass-wool plug and stainless 
steel screen because 1t floats on methylene chloride. Thfs process involves 
sequential extraction 1n the following order. 

Solvent Procedure 

Water Initial rinse: Place resin in a beaker, 
rinse once with Type II water, and 
discard. Fill w1th water a second time, 
let stand overnight, and discard. 

Water Extract with HzO for 8 hr. 

Methyl alcohol Extract for 22 hr. 

Methylene chloride Extract for 22 hr. 

Methylene chloride (fresh) Extract for 22 hr. 

2.2 Method 2: 

2.2.1 As an alternative to Soxhlet extraction, a continuous 
extractor has been fabricated for the extractton sequence. This extractor has 
been found to be acceptable. The particular cantster used for the apparatus 
shown in Figure A-1 contafns about 500 g of finished XA0-2. Any size may be 
constructed: the choice ts dependent on the needs of the sampling programs. 
The XA0-2 1s held under light spring tension between a pair of coarse and fine 
screens. Spacers under the bottom screen allow for even d1str1but1on of clean 
solvent. The three-necked flask should be of sufffcfent sfze (3-lfter fn this 
case) to hold solvent 

0010 - A - 1 
Revision O 
Date Sept-em6-,-e"""r-l...,9""8-6 



Din1Jlam Tab aff 

Hutint Maftde 

Figure A-1. XAD-2 cleanup extractton apparatus. 

0010 - A - 2 
Revis ton 0 

B-88 Date Septent>er 1986 



equal to twice the dead volume of the XAD-2 canister. Solvent is refluxed 
through the Snyder column, and the distillate 1s continuously cycled up
through the XA0-2 for extraction and returned to the flask. The flow is 
maintained upward through the XAD-2 to allow maximum solvent contact and 
prevent channeling. A valve at the bottoa of the canister allows removal of 
solvent fT"OII the canister between changes. 

2.2.2 Experience has shown that it fs very difficult to cycle
sufficient water in this mode. Therefore the aqueous rinse is acco~lfshed by 
siq,ly flushing the canister with about 20 liters of distilled water. A saall 
p~ inay be useful for plJIIIPing the water through the canister. The water 
extraction should be carried out at the rate of about 20-40 ml/mfn. 

2.2.3 After draining the water, subsequent methyl alcohol and 
methylene chloride extractions are carried out using the refluxing apparatus. 
An overnight or 10- to 20-hr period is no1'111ally sufficient for each 
extraction. 

2.2.4 All materials of construction are glass, Teflon, or stainless 
steel. Puq,s, ff used, should not contain extractable materials. PuqJs are 
not used with methanol and methylene chloride. 

3.0 DRYING 

3.1 After evaluation of several methods of removing residual solvent, a 
fluidized-bed technique has proved to be the fastest and aost reliable drying 
method. 

3.2 A simple column with suitable retainers, as shown 1n Figure A-2, 
will serve as a satisfactory colU111. A 10.2-aa (4-1n.) Pyrex pfpe 0.6 • (2
ft) long will hold all of the XAD-2 fn>11 the extractor shown in Figure A-1 or 
the Soxhlet extractor, with sufficient space for fluidizing the bed while 
generating a mi.nilllllll resin load at the exit of the coltmt. 

3.3 Method 1: The gas used to rea,ve the solvent is the key to 
preserving the cleanliness of the XA0-2. L1qu1d nitrogen from a standard 
coamerc1al lfquid nitrogen cylinder has routinely proved to be a reliable 
source of large volW11es of gas free fn>11 organic contaminants. The l1qu1d 
nitrogen cylinder is connected to the columt by a length of precleaned 0.95-cm 
(3/8-fn.) copper tubing, coiled to pass through a heat source. As nitrogen fs 
bled from the cylinder, it is vaporized in the heat source and passes through 
the cotU1111. A convenient heat source ts a water bath heated fr011 a steam 
line. The final nttrogen temperature should only be warm to the touch and not 
over 40•c. Experience has shown that about 500 g of XAD-2 may be dried 
overnight by consuming a fu11 160-llter cylinder of 11qu1d nitrogen. 

3.4 Method 2: As a second choice, h1gh-pur1ty tank nitrogen may be used 
to dry the XAD-2. The high-purity nitrogen must first be passed through a bed 
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Figure A-2. XAD- 2 fluidized-bed drying apparatus. 
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of act1vated charcoal approximately 150 ml 1n volume, With e1ther type of 
·drying method, the rate of flow should gently agitate the bed. Excessive 
fluidfzation may cause the particles to break up. 

4.0 QUALITY CONTROL PROCEDURES 

4.1 For both Methods 1 and 2, the quality control results must be 
reported for the batch .. · The batch must be reextracted ff the resTaual 
extractable organ1cs are )20 ug/ml by TCO analysis or the grav1metric residue 
fs )0,5 mg/20 g XAD-2 extracted. {See also section 5,1, Method 0010,) 

4.2 Four control procedures are used wfth the final XAD-2 to check for 
(1) residual methylene chloride, (2) extractable organics {TCO), (3) spec1f1c
compounds of interest as detennfned by GC/MS, as described in Section 4. 5 
below, and (4) residue (GRAV), 

4.3 Procedure for residual methylene chloride: 

4.3.1 Oescr1pt1on: A l+0.1-g sample of dried resin is weighed 1nto 
a small vial, 3 ml of toluene are added, and the vial fs capped and well 
shaken. Five uL of toluene (now contafnfng extracted methylene chloride) are 
injected into a gas chromatograph, and the result1ng integrated area fs 
compared with a reference standard. The reference solution consists of 2.5 uL 
of methylene chloride in 100 ml of toluene, sfmulat1ng 100 ug of residual 
methylene chloride on the resin. The acceptable maximum content is 1,000 ug/g 
resin. 

4.3.2 Experimental: The gas chromatograph conditions are as 
follows: 

6-ft x 1/8-fn. stainless steel column containing 10% OV-101 on 
100/120 Supelcoport; 

Helium carrier at 30 ml/mfn: 

FID operated on 4 x 10-ll A/mV; 

Injection port temperature: 2so·c: 
Detector temperature: 3os•c; 
Program: 3o•c(4 min) 4o•ctm1n 2so·c (hold); and 

Program terninated at 1,000 sec. 

4.4 Procedure for residual extractable organics: 

4.4.l Descr1pt1on: A 20+0.l-g sample of cleaned, drfed resin is 
weighed into a precleaned alundum or cellulose thimble which is plugged with 
cleaned glass wool. (Note that 20 g of resin will f111 a thimble, and the 
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resin will float out unless well plugged.} The thimble containing the resin 
is extracted for 24 hr with 200-ml of pesticide- grade methylene chloride 
(Burdfck and Jackson pesticide-grade or equivalent purfty). The 200-ml 
extract is reduced in volume to 10-ml using a Kuderna-Danish concentrator 
and/or a nitrogen evaporation stream. Five ul of that solution are analyzed 
by gas chromatography using the TCO analysis procedure. The concentrated 
solutfon should not contain )20 ug/ml of TCO extracted from the XAD-2. Thfs 
is equivalent to 10 ug/g of TCO fn the XAD-2 and would correspond to 1.3 mg of 
TCO in the extract of the 130-g XAD-2 module. Care should be taken to correct 
the TCO data for a solvent blank prepared (200 ml reduced to 10 ml} in a 
similar manner. 

4.4.2 Experimental: Use the TCO analysis conditfons described in 
the revised Level 1 manual (EPA 600/7-78-201). 

4.5 GC/MS Screen: The extract, as prepared in paragraph 4.4.1, fs 
subjected to GC/MS analysis for each of the fndividual co~ounds of interest. 
The GC/MS procedure is described fn Chapter Four, Method 8270. The extract is 
screened at the MDL of each compound. The presence of any co111pound at a 
concentration )25 ug/ml 1n the concentrated extract wfll requfre the XAD-2 to 
be recleaned by repeating the methylene chloride step. 

4.6 Methodology for residual gravimetric determination: After the TCO 
value and GC!MS data are obtained for the resin batch by the above procedures,
dry the remainder of the extract in a tared vessel. There must be (0.5 mg 
residue registered or the batch of resin will have to be extracted with fresh 
methylene chloride again untfl it meets tlus criterion. Thfs level 
corresponds to 25 ug/g fn the XA0-2, or about 3.25 mg fn a resin charge of 
130 g. 
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METHOD 0030 �

VOLATILE ORGANIC SAMPLING TRAIN �

1. 0 PRINCIPLE AND APPLICATION 

1.1 Pr1nc1ole 

1.1.1 This method describ
organic hazardous constituents 

es the 
(POHCs) 

colle
from 

ction 
the 

of volatile principal 
stack gas effluents of 

hazardous waste 1nc1nerators. For the purpose of def1n1t1on, volatile 
POHCs are those POHCs with boilfng points less than 1oo·c. If the 
boiling point of a POHC of interest is less than 3o•c, the POHC may break 
through the sorbent under the condftfons of the sample collection 
procedure. 

1.1.2 Field application for POHCs of this type should be supported
by laboratory data which demonstrate the efffc1ency of a volatile organic 
sampling train (VOST) to collect POHCs with boilfng points less than 
3o•c. This may require us1ng reduced sample volumes collected at flow 
rates between 250 and 500 ml/mfn. Many compounds which bo11 above loo•c 
(e.g., chlorobenzene) may also be effic1ently collected and analyzed 
using this method. VOST collection eff1c1ency for these compounds should 
be demonstrated, where necessary, by laboratory data of the type 
described above. 

1.1.3 This method employs a 20-lfter sample of effluent gas 
containing volatile POHCs which is withdrawn from a gaseous effluent 
source at a flow rate of 1 L/mfn, using a glass-lined probe and a 
volatile organic sampling tra1n (VOST). (Operation of the VOST under 
these conditions has been called FAST-VOST.) The gas stream is cooled to 
2o·c by passage through a water-cooled condenser and volatile POHCs are 
collected on a pafr of sorbent resin traps. Liquid condensate 1s 
collected 1n an 1mpinger placed between the two resfn traps. The first 
resin trap (front trap) contains approximately 1.6 g Tenax and the second 
trap (back trap) contains approximately 1 g each of Tenax and petroleum
based charcoal (SKC Lot 104 or equivalent), 3:1 by volume. A total of 
six pairs of sorbent traps may be used to collect volatile POHCs from the 
effluent gas stream. 

1.1.4 An alternative set of cond1t1ons for sa~le collection has 
been used. This method involves collecting sample volume of 20.liters or 
less at reduced flow rate. (Operation of the VOST under these conditions 
has been referred to as SLO-VOST.) Th1s method has been used to collect 
5 liters of sample (0.25 L/min for 20 m1n) or 20 liters of sample 
(0.5 L/min for 40 min) on each pafr of sorbent cartridges. Smaller 
sample volumes collected at lower flow rates should be considered when 
the boflfng points of the POHCs of interest are below 35•c. A total of 
s1x pairs of sorbent traps may be used to collect volatile POHCs from the 
effluent gas stream. 
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1.1.5 Analysis of the traps fs carried out by thermal desorptfon 
purge-and-trap by gas chromatography/mass spectrometry (see Method 5040), 
The VOST fs designed to be operated at 1 L/min with traps being replaced 
every 20 min for a total sampling time of 2 hr, Traps may be analyzed
separately or combined onto one trap to improve detection limit. 
However, additional flow rates and sampling tfmes are acceptable. Recent 
experience has shown that when less than maximum detectfon ab111ty fs 
required, ft fs acceptable and probably preferable to operate the VOST at 
0.5 L/mfn for a total of three 40-min periods. This preserves the 2-hr 
sampling period, but reduces the number of cartridge changes in the field 
as well as the number of analyses required. 

1.2 Application 

1.2.l This method 1s applicable to the determinatfon of volatile 
POHCs in the stack gas effluent of hazardous waste incinerators. This 
method 1s designed for use in calculating destruction and removal 
efffcfency (ORE) for the volatile POHCs and to enable a detennination 
that ORE values for removal of the volatile POHCs are equal to or greater 
than 99.99%. 

1.2.2 The sensitivity of this method is dependent upon the level of 
interferences in the sample and the presence of detectable levels of 
volatile POHCs in blanks. The target detection limit of this method is 
0.1 ug/ml (ng/L) of flue gas, to permit calculation of a ORE equal to or 
greater than 99.99% for volatile POHCs which may be present in the waste 
stream at 100 ppm. The upper end of the range of applfcabi11ty of this 
method is limited by breakthrough of the volatile POHCs on the sorbent 
traps used to collect the sample. Laboratory development data have 
demonstrated a range of 0.1 to 100 ug/m3 (ng/L) for selected volatile 
POHCs collected on a pair of sorbent traps using a total sample volume of 
20 liters or less (see Paragraph 1.1.4). 

1.2.3 This method is recommended for use only by experienced
sampling personnel and analytical chemists or under close supervision by
such qualified persons. 

1.2.4 Interferences arise primarily from background contamination 
of sorbent traps prior to or after use in sample collection. Many
potential interferences can be due to exposure of the sorbent materials 
to solvent vapors prior to assembly and exposure to s1gn1ficant
concentrations of volatile POHCs in the ambient a1r at hazardous waste 
1nc1nerator sftes. 

1.2.5 To avoid or minim1ze the low-level contamination of train 
components w1th volatile POHCs, care should be taken to avoid contact of 
all interior surface or train components with synthetic organic materials 
{e.g., organic solvents, lubr1cat1ng and sealing greases), and train 
components should be carefully cleaned and conditioned according to the 
procedures described in th1s protocol. 
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2.0 APPARATUS 

2.1 Volatile o~anic Sampling Train: A schematic diagram of the 
principal components o the VOST 1s shown fn Ffgure I and a diagram of one 
acceptable version of the VOST ts shown in Figure 2. The VOST consfsts of a 
glass-lined probe followed by an fsolatfon valve, a water-cooled glass 
condenser, a sorbent cartridge containing Tenax (1.6 g), an empty impfnger for 
condensate removal, a second water-cooled glass condenser, a second sorbent 
cartridge containfng Tenax and petroleum-based charcoal (3:1 by volume: 
approximately 1 g of each), a silica gel drying tube, a calibrated rotameter, 
a sampling pump, and a dry gas meter. The gas pressure during sampling and 
for leak-checking is monitored by pressure gauges whfch are fn line and 
downstream of the silica gel drying tube. The components of the sampling 
train are described below. 

2.1,1 Probe: The probe should be made of stainless steel wfth a 
borosilfcate or quartz glass liner. The temperature of the probe fs to 
be maintained above 13o•c but low enough to ensure a resin temperature of 
2o•c, A water-cooled probe may be required at elevated stack 
temperatures to protect the probe and meet the above requirements, 
Isok1netic sample collection fs not a requirement for the use of VOST 
since the compounds of interest are in the vapor phase at the point of 
sample collection. 

2.1.2 Isolation valve: The fsolation valve should be a greaseless
stopcock with a glass bore and sliding Teflon plug with Teflon wfpers 
(Ace 8193 or equivalent), 

2.1.3 Condensers: The condensers (Ace 5979-14 or equivalent)
should be of suff1cfent capacity to cool the gas stream to 2o·c or less 
prfor to passage through the first sorbent cartridge. The top connect1on 
of the condenser should be able to fonn a leak-free, vacuum-tight seal 
wfthout using sealing greases. 

2.1.4 Sorbent cartridges: 

2.1.4.1 The sorbent cartridges used for the VOST may be used 
in either of two configuratfons: the fnside-outstde (I/0) 
configuration fn which the cartr1dge is held wfthin an outer qlass 
tube and fn a metal carrier, and the inside-fns1de (I/I) 
conf1guration fn which only a single glass tube is used, with or 
without a metal carrier. In efther case, the sorbent packing will 
be the same. 

2.1.4.1,1 The first of a pafr of sorbent cartridges shall 
be packed w1th approximately 1,6 g Tenax GC resfn and the 
second cartridge of a pafr shall be packed wfth Tenax GC and 
petroleum-based charcoal (3:1 by volume; approximately 1 g of 
each), 

2.1.4.1.2 The second sorbent cartrfdge shall be packed so 
that the sample gas stream passes through the Tenax layer first 
and then thrcugh the charcoal layer. 
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2.1.4,2 The sorbent cartridges shall be glass tubes with 
approximate d1mensions of 10 cm by 1.6 cm I.D. The two acceptable
designs (I/0, I/I) for the sorbent cartridge are described fn 
further detail below. 

2.1.4.2.1 Inside/Inside sorbent cartridge: A diagram of 
an ' l/1 sorbent cartridge 1s shown in F1gure 3. This cartridge 
Is a single glass tube (10 cm by 1.6 cm I.D.) wh1ch has the 
ends reduced In size to accorm:odate a 1/4- or 3/8-in. Swagelok 
or Cajon gas ffttfng. The resin is held in place by glass wool 
at each end of the resin layer. The anounts of each type of 
sorbent material used in the I/I design are the same as for the 
1/0 design. Threaded end caps are placed on the sorbent 
cartridge after packing with sorbent to protect the sorbent 
from contam1natfon during storage and transport. 

2.1.4.2.2 Inside/Outside type sorbent cartridge: A 
diagram of an 1/0 sorbent cartridge fs shown In Figure 4. In 
this design the sorbent materials are held In the glass tube 
wfth a ffne mesh stainless steel screen and a C-clfp. The 
glass tube Is then placed within a larger diameter glass tube 
and held in place using Vlton 0-rlngs. The purpose of the 
outer glass tube is to protect the exterior of the resin
conta1n1ng tube from contamination. The two glass tubes are 
held In a stainless steel cartridge holder, where the ends of 
the glass tubes are held 1n place by Vfton a-rings placed 1n 
machine grooves In each metal end pfece. The three cy11ndrical 
rods are secured in one of the metal end pieces and fastened to 
the other end piece using knurled nuts, thus sealing the glass 
tubes Into the cartridge holder. The end pieces are fitted 
with a threaded nut onto which a threaded end cap is fitted 
wfth a Vlton O-r1ng seal, to protect the resin fro~ 
contamination during transport and storage. 

2.1.5 Metering system: The metering system for VOST shall consist 
of vacuum gauges, a leak-free pump (Thomas Model 107 or equivalent, 
Thomas Industries, Sheboygan, W1sconsfn), a calibrated rotameter (Linde 
Model 150, Linde Division of Unfon Carbide, Keasbey, New Jersey) for 
monitoring the gas flow rate, a dry gas meter with 2% accuracy at the 
required sampling rate, and related valves and equipment. Provisions 
should be made for monitoring the temperature of the sample gas stream 
between the first condenser and first sorbent cartridge. Thfs can be 
done by placing a thermocouple on the exterior glass surface of the 
outlet from the first condenser, The temperature at that point should be 
less than 2o•c. If ft is not, an alternative condenser provfd1ng the 
required cooling capacity must be used. 

2,1.6 Saq>le transfer lines: All sample transfer lines to connect 
the probe to the VOST shall be less than 5 ft fn length, and shall be 
heat-traced Teflon wfth connecting ffttfngs which are capable of forming 
leak-free, vacuum-tight connections without the use of sealing grease. 
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All other sample transfer lines used with the VOST shall be Teflon with 
connecting f1tt1ngs that are capable of forming leak-free, vacuum-t1ght
connections without the use of sealing grease. 

3.0 REAGENTS AND MATERIALS 

3.1 2,6-01phenylene ox1de polymer (Tenax, 35/60 mesh): 

3.1.1 The new Tenax is Soxhlet extracted for 24 hr with methanol 
(Burdick &Jackson, pest1c1de grade or equivalent). The Tenax 1s dried 
for 6 hr in a vacuum oven at so·c before use. Users of I/0 and 1/1 
sorbent cartridges have used slightly different thermal conditioning
procedures. I/0 sorbent cartridges packed with Tenax are thermally
conditioned by flowing organic-free nitrogen (30 ml/min) through the 
resin while heating to 1go•c. Some users have extracted new Tenax and 
charcoal with pentane to remove nonpolar impurftfes. However, these 
users.have experienced problems w1th residual pentane in the sorbents 
during analysis . 

3.1.2 If very high concentrations of volatile POHCs have been 
collected on the resin (e.g., micrograms of analytes), the sorbent may
require Soxhlet extraction as described above. Previously used Tenax 
cartridges are themally reconditioned by the method described above. 

3,2 Charcoal (SKC petroleum-base or equivalent): New charcoal is 
prepared and charcoal is reconditioned as described in Paragraph 4.4. New 
charcoal does not require treatment prior to assembly into sorbent cartridges. 
Users of VOST have restricted the types of charcoal used 1n sorbent cartridges 
to only petroleum-based types. Criteria for other types of charcoal are 
acceptable if recovery of POHC in laboratory evaluations meet the criteria of 
50 to 1501. 

3.3 Viton-0-Ring: All a-rings used in VOST shall be Vtton. Pr1or to 
use, these 0-rings should be themally conditioned at 2oo•c for 48 hr. ' 
o-rings should be stored in clean, screw-capped glass containers prior to use. 

3.4 Glass tubes/Condensers: The glass resin tubes and condensers snould 
be cleaned wfth a nonionic detergent in an ultrasonic bath, rinsed well with 
organic-free water, and dried at 11o•c. Resin tubes of the I/0 design should 
be assentiled prior to storage as described 1n Paragraph 4.1. Resin tubes of 
the I/I design can be stored in glass culture tube containers with cotton 
cushioning and Teflon-lfned screw caps. Condensers can be capped with 
appropriate end caps prior to use. 

3,5 Metal parts: The stainless steel carriers, C-clips, end plugs, and 
screens used in the I/0 VOST design are cleaned by ultrasonication in a warm 
nonionic detergent solution, rinsed with distilled water, air-dried, and 
heated in a muffle furnace for 2 hr at 40o•c. Resin tubes of the I/I design
require Swagelok or equivalent end caps with Supelco H-1 ferrules. These 
should be heated at 19o•c along with the assembled cartridges. 
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3.6 Silica gel (Indicat1ng type, 6-16 mesh): New silica gel may be used 
as r~ceived. Silica gel which has been previously used should be dried for 2 
hr at 17s•c (3so·F). 

3,7 Cold pacb: . Any commercially available reusable 11qu1ds or gels 
that can be repeatedly frozen are acceptable. They are typically sold in 
plastic containers as "Blue Ice" or ·rce-Packs.w Enough should be used to 
keep cartridges at or near 4•c. 

3.8 Water: Water used for cooling train components 1n the field may be 
tap water:~water used for rinsing glassware should be organic-free. 

3.9 Glass wool: Glass wool should be Soxhlet extracted for 8 to 16 hr, 
using methanol, and oven dried at 11o•c before use. 

4.0 SAMPLE HANDLING AND PROCEDURE 

4.1 Assembly: 

4.1.1 The assembly and packing of the sorbent cartridges should be 
carried out 1n an area free of volatile organic material, preferably a 
laboratory 1n which no organic solvents are handled or stored and in 
which the laboratory air is charcoal filtered. Alternatively, the 
assembly procedures can be conducted in a glove box which can be purged 
with organic-free nitrogen. 

4,2 Tenax cartridges: 

4.2.1 The Tenax, glass tubes, and metal cartridge parts are cleaned 
and stored (see Section 3.0). Approximately 1.6 g of Tenax 1s weighed 
and packed fnto the sorbent tube which has a stainless steel screen and 
C-clfp (1/0 design) or glass wool (I/I design) fn the downstream end. 
The Tenax ts held 1n place by inserting a stainless steel screen and 
C-clips fn the upstream end (I/0 desfgn) or glass wool (I/I design), 
Each cartridge should be marked, using an engraving tool, with an arrow 
to 1nd1cate the d1rect1on of sample flow, and a serial number. 

4.2.2 Conditioned resin tubes of the 1/0 design are then assembled 
1nto the metal carriers according to the previously described 
ins1de/1ns1de or inside/outside procedures (with end caps) and are placed 
on cold packs for storage and transport. Conditioned resin tubes of the 
1/I design are capped and placed on cold packs for storage and transport. 

4.3 Tenax/Charcoal tubes 

4.3.1 The Tenax, charcoal, and metal cartridge parts are cleaned 
and stored as previously described (see Section 3.0). The tubes are 
packed with approximately a 3:1 volume ratio of Tenax and charcoal 
(approximately 1 g each). The Tenax and charcoal are held fn place by 
the stainless steel screens and C-clips (I/0 design) or by glass wool 
(I/1 design). The glass tubes contafnfng the Tenax and charcoal are then 

0030 - 10 
Revision O 

B-102 Date Sept-emb-.-e_r_l.....,9..,.8=5 



cond1t1oned as descr1bed below (see Paragraph 4.4). Place the I/0 glass 
tubes 1n the metal carrfers (see Paragraph 2.1.4.2.2), put end caps on 
the assembled cartridges, mark direction of sample flow and serial 
number, and place the assembled cartridges 
transport. 

on cold packs for storage and 

the 
4.3.2 Glass tubes of the I/I 

same manner as the 1/0 tubes. 
desfgn are conditioned, and stored 1n 

4,4 Trap Condft1oning - QC 

4.4.l Following assembly and leak-checking, the traps are connected 
in reverse direction to sampling to a source of organic-free nftrogen, 
and nitrogen fs passed through each trap at a flow rate of 40 ml/mfn,
whfle the traps are heated to 19o•c for 12-28 hr. The actual 
condit1oning period may be detennfned based on adequacy of the resulting 
blank checks. 

4.4.2 The following procedure fs used to blank check each set of 
sampling cartridges prior to sampling to ensure cleanliness. The 
procedure provides semi-quantitative data for organic compounds w1th 
bo1lfng pofnts below 11o•c on Tenax and Tenax/Charcoal cartridges. It 1s 
not intended as a substitute for Method 5040. 

4.4.2.l The procedure 1s based on thennal desorption of each 
set of two cartridges, cryofocusing wfth lfqu1d nitrogen onto a trap 
packed with glass beads, followed by thermal desorption from the 
trap and analysts by GC/FID. 

4,4,2,2 The detection 11mit fs based on the analysis of Tenax 
cartridges spiked with benzene and toluene and 1s around 2 ng for 
each compound. 

4.4.2.3 The results of analyzing spiked cartridges on a daily 
basts should not vary by more than 20 percent. If the results are 
outside this range, the analytical system must -be evaluated for the 
probable cause and a second spiked cartrfdge analyzed. 

4.4.2.4 The GC operat1ng cond1tfons are as follows: 

GC Operating Conditions 

Column: Packed column 6 ft x 1/8· stainless steel 1.0 percent 
SP-1000 on Carbopack B 60/80, or equivalent.

Temperature program: so•c for 5 min, 2o•c/min increase to 
19o•c, hold 13 min. 

Injector: 2oo·c. 
Detector: F.I.D. 2so•c. 
Carrier Gas: Helium at 25 mL/m1n.
Sample valve: Valeo 6-port with 40• x 1/16• stainless steel 

trap packed with 60/80 mesh glass beads. 
Cryogen: Liquid nitrogen. 
Trap heater: Bo111ng water, hot ofl, or electr1cally heated. 
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Desorption heater: Supelco "clam shell" (high capacity carrier 
gas purifier) heater and Vartac, adjusted to 1ao•c to 
2oo·c. 

4.4.2.5 Calibration is accomplished by preparing a spiked 
Tenax cartridge with benzene and toluene and analyzing according to 
the standard operating procedure. A standard of benzene, toluene 
and bromofluorobcnzene (BFB) fs prepared by injecting 2.0 ul of 
benzene and toluene and 1.0 ul of BFB into 10 ml of methanol. The 
concentration of this stock fs 175 ng/ul of benzene and toluene, and 
150 ng/ul BFB. One m1croltter of the stock standard ts injected 
onto a Tenax cartridge through a heated inject1on port set at 1so•c. 
A GC oven can be used for this with the oven at room temperature.
Helium carrier gas ls set at 50 ml/min. The solvent flush technique 
should be used. After two mfn, remove the Tenax cartridge and place
1n the desorption heater for analysis. BFB ts also used as an 
Internal standard spike for GC/MS analysis which provides a good 
comparison between GC/FID and GC/MS. The results of this sp1ke
analysis should not vary more than 20 percent day to day. Initially 
and then periodically this spiked Tenax should be reanalyzed a 
second time to verify that the 10 min desorption time and 1ao-2oo·c 
temperature are adequate to remove all of the spiked components. It 
should be noted that only one spiked Tenax cartridge need be 
prepared and analyzed daily unless otherwise needed to ensure proper 
instrument operation. 

An acceptable blank level is left to the discretion of the 
method analyst. An acceptable level is one that allows adequate 
determination of expected components emitted from the waste being
burned. 

4.4.3 After conditioning, traps are sealed and placed on cold packs 
unt11 sampling is accomplished. Condft1oned traps should be held for a 
minimum amount of t1me to prevent the possibility of contamination. 

4.4.4 It may be useful to spfke the Tenax and Tenax/charcoal traps
with the compounds of interest to ensure that they can be thennally 
desorbed under laboratory conditions. After spiked traps are analyzed
they may be reconditioned and packed for sampling. 

4.5 Pretest preparation: 

4.5.1 All train comoonents shall be cleaned and assembled as 
previously described. A dry gas meter shall have been calibrated within 
30 days prior to use, using an EPA-supplied standard orifice. 

4.5.2 The VOST is assembled according to the schematic diagram fn 
Figure 1. The cartridges should be posft1oned so that sample flow 1s 
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through the Tenax first and then the Tenax/charcoal. Cooling water 
should be circulated to the condensers and the te~erature of the cooling 
water should be maintained near o·c. The end caps of the sorbent 
cartrfdges should. be placed in a clean screw-capped glass container 
dur1ng sample collection. 

4.6 Leak-checking: 

4.6.l The train 1s leak-checked by closing the valve at the inlet 
to the first condenser and pulling a vacuum of 250 mm (10 in. Hg) above 
the normal operating pressure. The traps and condensers are isolated 
from the pump and the leak rate noted. The leak rate should be less than 
2.5 mm Hg after 1 min. The train ts then returned to atmospheric 
pressure by attaching a charcoal-filled tube to the train inlet and 
admitting ambient a1r filtered through the charcoal. Thfs procedure will 
m1n1m1ze contamination of the VOST components by excessive exposure to 
the fugitive emissions at hazardous waste incinerator sites. 

4.7 · Sample Collection 

4.7.1 After leak-checking, sample collection 1s accomplished by
opening the valve at the inlet to the first condenser, turning on the 
pump, and sampling at a rate of 1 liter/min for 20 min. The volume of 
sample for any pair of traps should not exceed 20 liters. 

4.7.2 Following collection of 20 liters of sample, the train 1s 
leak-checked a second t1me at the highest pressure drop encountered 
during the run to m1nim1ze the chance of vacuum desorption of organics 
from the Tenax. The train 1s returned to atmospheric pressure, using the 
method discussed in Paragraph 4.1 and the two sorbent cartridges are 
removed. The end caps are replaced and the cartridges shall be placed in 
a suitable environment for storage and transport unt11 analysis. The 
sample 1s considered invalid 1f the leak test does not meet 
speciffcation. 

4.7.3 A new pa1r of cartridges 1s placed 1n the VOST, the VOST 
leak-checked, and the sample collection process repeated as described 
above. Sample collection continues until six pairs of traps have been 
used. 

4.7.4 All sample cartridges should be kept on cold packs until they 
are ready for analysis. 

4.8 Blanks 

4.8.l Ffeld blanks/trip blanks: Blank Tenax and Tenax/charcoal
cartridges are taken to the sampling site and the end caps removed for 
the period of time required to exchange two pairs of traps on VOST. 
After the two VOST traps have been exchanged, the end caps are replaced 
on the blank Tenax and Tenax/charcoal tubes and these are returned to the 
cold packs and analyzed with the sample traps. At least one pair of 
field blanks (one Tenax, one Tenax/charcoal) shall be included with each 
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six pairs �of sample cartridges collected (or for each ffeld trial using 
VOST to collect volatile POHCs). 

4.8.2 Trfp blanks: At least one pair of blank cartridges (one
Tenax, one Jenax/charcoal) shall be included w1th shfpment of cartridges 
to a hazardous waste incinerator site. These •field blanks• will be 
treated 11ke any other cartridges except that the end caps will not be 
removed during storage at the site. Th1s pair of traps will be analyzed
to monitor potential contamination which may occur during storage and 
shipment. 

4.8.3 Laboratory blanks: One pair of blank cartridges (one Tenax, 
one Tenax/charcoal) w111 remain 1n the laboratory using the method of 
storage which is used for field samples. If the field and tr1p blanks 
contain high concentrations of contaminants (e.g., greater than 2 ng of a 
particular POHC), the laboratory blank shall be analyzed in order to 
identify the source of contamination. 

5.0 CALCULATIONS {for sample volume) 

5.1 The following nomenclature are used 1n the calculation of sample
volume: 

Pbar = �Barometric pressure at the exit orifice of the dry gas meter, RIil 
(in.) Hg. 

Pstd = �Standard absolute pressure, 760 RIil (29.92 in.) Hg. 

Tm= Dry gas meter average absolute temperature, K (·R). 

2Tstd � Standard absolute temperature, 293K {528.R). 

Vm ~ Dry gas volume measured by dry gas meter, dcm (def). 

Vm(std) = �Dry gas volume measured by dry gas meter, corrected to standard 
conditions, dscm (dscf), 

7 = Dry gas meter calfbrat1on factor. 

5.2 The volume of gas sampled fs calculated as follows: 

Tstd pbar Vm Pbar �
vm(std) = Vm1 T p = Kl7 T �

m std m 

where: 

K1 = 0.3858 K/11111 Hg for metric units, or 

Kt = 17.64 ·R/fn, Hg for English unfts. 
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6.0 ANALYTICAL PROCEDURE 

See Method 5040. 

7.0 PRECISION AND ACCURACY REQUIREMENTS 

7.1 Method Perfonnance Check 

Prior to field operation of the VOST at a hazardous waste 1nc1ne
rator, a method performance check should be conducted us1ng either 
selected volatile POHCs of interest or two or more of the volatile POHCs 
for whfch data are available. Th1s check may be conducted on the entire 
system (VOST/GC/MS} by analysis of a gas cylinder containing POHCs of 
fnterest or on only the analytical system by sp1k1ng of the POHCs onto 
the traps. The results of this check for replicate pa1rs of traps should 
demonstrate that recovery of the analytes 
expected values. 

fall within 50% to 150% of the 

7.2 Perfonnance Audit 

During a trial burn a perfonnance audit must be completed. The 
audft results should agree wfthfn 50% 150% of the expected value forto 
each specific target compound. This audit consists of collect1ng a gas 
sample containing one or more POHCs fn the VOST from an EPA ppb gas
cylinder. Collection of the aud1t sample fn the VOST may be conducted 
either in the laboratory or at the trial burn site. Anaysfs of the VOST 
audit sample must be by the same person, at the same time, and w1th the 
same analytical procedure as used for the regular VOST tra11 burn 
samples. EPA ppb gas cylinders currently available for VOST Audit are 
shown fn Table 1 below. 

The audit procedure, audit equipment and audit cylinder may be 
obtained by writing: 

Audit Cylinder Gas Coordinator (M0-77B) 
Quality Assurance Oivision 
Environmental Honftoring Systems laboratory 
U.S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

or by callfng the Audit Cylinder Gas Coordinator at (919) 541-4531. 

The request for the audit must be made at least 30 days prior to the 
scheduled trial burn. If a POHC is selected for whfch EPA does not have 
an audit cylinder, th1s aud1t fs not required. 
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TABLE 1: Organic Gases 1n the ppb Audit Repository 

Ranges of cylfnders 
Group I currently available: 

5 Organics in Nz: 7 - 90 ppb 

Carbon tetrachloride 90 - 430 ppb 

Chloroform 430 - 10,000 ppb 

Perchloroethylene 

Vinyl ch.loride 

Benzene 

Ranges of cylinders
Group II currently available: 

9 Organics 1n N2 7 - 90 ppb 

Trichloroethylene 90 - 430 ppb 

1,2-0fchloroethane 

l,2-D1bromoethane 

F-12 

F-11 

Bromomethane 

Methyl ethyl ketone 

l,l,l-Tr1chloroethane 

Acetronftrile 
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TABLE 1: Organic Gases 1n the ppb Audit Repository (Continued) 

Ranges cf cylinders 
Group III currently available: 

7 Organics 1n N2: 7 - 90 ppb 

V1nylidene chloride 90 - 430 pjJb 

F-113 

F-114 

Acetone 

l,4-D1oxane 

Toluene 

Chlorobenzene 

Ranges of cylinders 
Group IV currently available: 

6 Organics 1n N2: 7 - 90 ppb 

Acrylonitr1le 430 - 10,000 

1,3-Butadiene 

Ethylene oxide 

Methylene chlor1de 

Propylene oxfde 

Ortho-xylene 

0030 - 18 
Rev1 sion O 
Date September 1986 

B-110 




CHEMICAL SPECIATION OF NICKEL PHASES IN INDUSTRIAL DUSTS 

Vladimir J. Zatka 

INCO LIMITED, J.Roy Gordon Research Laboratory, Sheridan Park, 

Mississauga, Ontario, Canada L5K 1Z9 

JRGRL, May 3, 1990 
Updated, September 5, 1990 

(Supersedes the draft of January 13, 1989) 

INCO LIMITED, its subsidiaries and employees, assume no responsibility 
for the information contained herein and make no express or implied 
warranty relating to this information, and any use of such information is 
at the user's sole r1sk and responsibility. 

B-111 




SPECIATION OF NICKEL PHASES IN INDUSTRIAL DUSTS 

1990-09-05 JRGRL, V.J. Zatka 

OlJTLINE 

Individual nickel phases are extracted from the dust sample (-400 
mesh, <0.037 nvn) by sequential selective leaching. Four phase categories 
can be determined: 

1) soluble nickel - water soluble normal nickel salts; 

2) sulfidic nickel - besides Ni3s2 and NiS also dissolved are 
arsenides N1As and Ni 11 As8, and selenide 
NiSe;· phases, such as Ni 5As2 and Nile, 
yield more slowly and, as the rate is 
particle size dependent, may require 
longer leaching time than specified in 
this procedure; 

3) metallic n1ckel - free or alloyed with iron (ferron1ckel); 

4) oxidic nickel - refractory nickel oxide. 

The sequential leachings are carried out in an all-Teflon filter 
holder fitted with a regenerated cellulose membrane filter. The test 
sample, a portion of bulk dust or a dust-loaded 37 nvn membrane or an 
areal portion of a loaded high-volume fiber filter, is transferred onto 
the cellulose filter and the individual nickel phases are selectively 
leached. The 37 mm membrane can be held in place by a glass tripod, and 
so prevented from floating. Each leach solution is evaporated to dryness 
and the residues are wet-ashed with nitric and perchloric acids. The 
leached sample res1due and f1lter(s) are also d1ssolved in nitric and 
perchlor1c acids. Each leach solution is analyzed for nickel by 
conventional atomic absorption (or plasma emission, if available). 

To s1mpl1fy the final wet-ashing, it is recommended to have the 
airborne dusts collected on PVC acrylic copolymer filters, such as the 
Gelman OM Metrical membranes, rather than on plain PVC. For hi-vol 
sampling, quartz fiber filters, which have a very small surface 
alkalinity, are preferred to glass fiber filters. High alkalinity of 
glass fibers has been linked to secondary chemical changes in sampled 
dusts and to possible formation of basic nickel salts. 
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Soluble nickel phases, mostly in the form of normal nickel sulfate, 
are generally leached at pH 4. However, leaching of basic nickel salts 
at this pH is very slow and, without being completed, may still continue 
in the next sulfidic group causing false nickel finds. If the sample to 
be analyzed is known 'to contain basic nickel salts, leaching of the 
soluble nickel phases should be done at lower pH of 2.1 (0.1M citric acid 
solution). This approach ensures dissolution of all nickel salts 
including the basic salt component, and sulfidic nickel artefacts are so 
avoided. Sµrface Ni(III) from black nickel oxide, and nickel hydroxide, 
if present ln the sample, may be leached to a various extent. 

Test samples suspected of containing organic matter, such as 
uncombusted tarry material from incinerator operations, must be leached 
with methanol before speciat1on leaching. The organics are so dissolved 
and removed, and the dust particulates are made readily wettable by the 
aqueous ammonium citrate solution. 

REAGENTS 

AMMONIUM CITRATE, 0.1M SOLUTION (pH 4.4) 

Dissolve 8.5 g of diammonium citrate, (NH4) 2HCit, and 2.6 g of 
citric acid monohydrate, H3Cit.~O, in distilled water and dilute to 500 
ml. Check pH w1th a meter and adjust, if necessary, to 4,4 with ammonia 
or citric acid. 

CITRATE WASH SOLUTION 

Dilute 100 ml of the 0.1M anvnonium citrate solution to 500 mL and 
mix. 

PEROXIDE-CITRATE LEACH SOLUTION 

Mix two volumes of 0.1M anwonium citrate solution (pH 4.4) and one 
volume of 30~ hydrogen peroxide. The mixed solution should have pH 4.0
4.2. Adjust, if necessary, with anvnonia or citric acid. Prepare fresh 
before use. 

STANDARD NICKEL STOCK SOLUTION (1 g Ni/L) 

Dissolve 1.00 gram of nickel metal in a minimum of SM nitric acid. 
Add 15 ml of sulfuric ac1d (1+1) and evaporate to dryness. Cool and 
dissolve the salts in 100 ml of 6M hydrochloric acid. Transfer to a one 
litre volumetric flask, dilute to volume with water and mix. 
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DILUTE STANDARD NICKEL SOLUTION (100 µg Ni/ml) 

Pipet 50 ml of the 1 g/L standard nickel solution into a 500 ml 
volumetric flask. Add 25 ml of concentrated hydrochloric acid, dilute to 
volume with water and mix~ 

NICKEL WORKING STANDARDS 

Prepare 0,5, 1.0, 2.5, 5.0, and 10.0 µg Ni/ml standards by 
pipetting 1.0-, 2.0-, 5.0-, 10.0-, and 20.0-ml aliquots of the 100 µg/ml 
dilute standard nickel solution into 200 ml volumetric flasks. Add 8 ml 
of concentrated hydrochloric acid to each, dilute to volume with water, 
and mix. 

A separate set of working standards with a sodium and calcium 
matrix is required for the measurement of oxidic nickel in hi-vol dust 
samples collected on glass fiber filters. The matrix must match the 
sodium and calcium contribution from the areal portion of the filter 
used.· No matching matrix 1s required in the analysis of quartz fiber 
filters. 

APPARATUS 

TEFLON (PFA) FILTER HOLDER. 47 nm (Savillex No. 4750-47-6) with a rubber 
stopper and a 500 ml suction flask (Fig. 1). The top funnel of the 
filter holder should be cut to a height of 30 nm. 

SUPPORTING REGENERATED CELLULOSE MEMBRANE, 47 nm, such as the Sartorius 
SM116-07, 0.2 µm pore s1ze. Th1s type of filter material is required as 
it is alcohol and bromine resistant. Cellulose ester filters are not 
suitable. 

GLASS TRIPOD, about 34 nvn wide, round or triangular, made of a glass rod, 
about 3 mm in dia.; leg height 7-10 mm. 

FLARED GLASS ROD ("Willstatter needle"), 3 11111 max. in dia. (Fig. 1), 
slightly longer than the Teflon outlet tube of the filter holder. The 
flared top of the rod rests on top of the outlet tube. 

DETERMINATION OF NICKEL BY ATOMIC ABSORPTION 

Measure the absorbance of each leach solution (Note) and of the 
working standards at wavelength 232.0 nm using conventional flame atomic 
absorption spectrometer. Make sure that all solutions are St v/v in 
hydrochloric acid. 
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Construct a calibration graph of absorbance versus concentration. 
From the graph obtain the nickel concentration found in each leach 
solution, correct it for the reagent blank, and calculate the nickel 
content in the used dust portion or the dust load on the filter. 

NOTE - The procedure calls for final volumes of 10 ml each. To measure 
the very small nickel levels usually found in environmental 
samples, the AA spectrometer, set in the µg/ml concentration mode, 
must Qe calibrated to read to two decimal places. For a 
satisfactory readout stability of ±0,01 µg/ml, the hollow cathode 
lamp and the burner assembly have to be at thermal equilibrium. 
Integration time of 3 sec is recommended. Under these conditions, 
a limit of determination of 0.02 µg Ni/ml (0.2 µg Ni abs.) can 
readily be achieved. Only the first two of the working standard 
solution set may then be needed. 

REAGENT BLANK 

Carry a blank cellulose filter membrane and a sampling filter 
blank, if necessary, through the. procedure using all scheduled leaching 
steps. Use the prescribed volumes of all leach solutions and acids. Wet
ash the leached filters. Analyze each final solution for nickel. 
Special attention should be paid to blanks of fiber filter portions used. 

PROCEDURE 

Set up the filtering system so that mild suction can be turned on 
and off at short intervals as necessary. To collect the filtrates, place 
a test tube 20x150 nm into the suction flask. It is advisable to make a 
small spout in the test tube rim. Adjust the length of the Teflon holder 
outlet tube so that it would reach into the test tube. Place the flared 
glass rod into the tube as shown 1n Fig. 1 to prevent the outlet tube to 
stay filled with aqueous filtrates. Fit the Teflon holder with the 
regenerated cellulose membrane. The filtering system is now ready for 
use. 

To analyze hi-vol samples, only an areal portion, such as a 2x8in. 
strip, of the 8x10in. fiber filter sheet should be used. Fold the strip 
onto the supporting cellulose membrane, cover it with the leach solution 
and, using a glass rod, squeeze out all air bubbles. 

Washing and complete removal of the dissolved nickel at each 
leaching stage is of utmost importance to avoid nickel carryovers between 
the phase categories, most significantly between the hsoluble" and the 
"sulfidic" groups. Filtrate which tends to accumulate under the filter
supporting disc must always be removed before a new portion of the wash 
solution is added. With the suction on, use rocking and tapping of the 
tilted flask to drain all filtrate into the test tube. Special attention 
has to be paid to washing of folded fiber filters. The technique which 
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appears to serve best involves squeezing the folded filter with a glass 
rod and holding for a couple of seconds while the suction is on. 
Solution squeezed out is then rapidly drawn through the filter. First, 
the whole surface area of the folded filter has to be treated in this 
manner, Later, when most of the filter fibers are broken, the original 
stiffness disappears and the fiber material begins to spread over the 
supporting membrane filter. Complete removal of the solution by suction 
then becomes easier. Turn the suction off between the washes, cover the 
fiber laye~with 5 ml of wash solution, and work the layer carefully with 
the glass rod to get all fibers well soaked. Turn suction on and drain 
all solution, including that from underneath the support disc, to the 
test tube. Repeat the wash three times. 

WARNING. The procedure involves wet-ashing of organic matter by 
perchloric acid. The fuming acid is a powerful oxidant and has to 
be handled with great caution. Organic matter must first be 
decomposed by cone. nitric acid before it is fumed with perchloric 
acid. If the hot perchloric acid solution turns dark, add a drop 
of nitric acid to fully oxidize the carbonaceous material. The 
evaporations must be carried out in fumehoods specially designed 
for the use of perchloric acid. 

DETERMINATION OF SOLUBLE NICKEL 

Weigh differentially approx. 10 mg of the sample dust (-400 mesh, 
<0.037 nvn) and transfer it onto a moistened supporting cellulose membrane 
in the filter holder (Note). Alternately, use filter, or a part of 1t, 
loaded either in a personal filter pump cassette or in a hi-vol sampler. 
A glass tripod can be used to hold the 37 mm membrane filter in place. 
Moisten the sample with a few drops of methanol and add 15 ml of 0.1H 
anvnon1um citrate solution (Note). Cover the filter funnel and allow the 
sample to leach for 90 min (Note). Swirl the solution at times or 
squeeze the filter folds under the leach solution. Apply gentle suction 
and pass all solution through the filter. Wash the filter thoroughly 
with the citrate wash solution making sure that all filtrate is fully 
drained from the bottom of the filter holder before the next wash portion 
is added. Follow the procedure of washing the folded fiber filter as 
described earlier. Transfer all filtrates to a 100 ml beaker and 
evaporate to dryness. Moisten the residue with 1 ml each of cone. HN03
and cone. HC10i, and wet-ash by digesting in the covered beaker. If a 
dark spot developed, add one drop of cone. HN03• When contents of the 
beaker become colorless, evap0rate to dryness. Dissolve the wann residue 
with 1 ml of HCl (1+1) and transfer the solution to a 10 ml volumetr1c 
flask. Dilute to volume with water and mix. Reserve the solution for 
analysis. Return the rinsed empty test tube to the suction flask. 
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NOTES - Before transferring the bulk sample portion, the cellulose 
membrane should be moistened with the leach solution to 
minimize static effects. 

- Samples suspected of contamination with hydrophobic organic 
matter (e.g •. from incinerator operations) must first be 
leached with 15 ml of methanol before adding the ammonium 
citrate solution. The methanolic and the citrate filtrates 

j are then combined for joint processing. 

- During the 90-min period, a portion of the leach solution may 
pass through the supporting filter membrane. Since the 
sample must remain covered with the leach solution throughout 
the operation, return accumulated filtrate onto the filter as 
necessary. 

DETERMINATION OF SULFIOIC NICKEL 

To the moist sample from which soluble nickel phases have been 
leached add 15 ml of the peroxide-citrate leach solution. Cover the 
filter holder with a watch glass, and allow the dust sample to react for 
60 minutes. Keep the sample covered with solution by recycling the 
filtrate if some has passed through the filter. When finished, apply 
mild suction and draw all leach solution through the filter. Wash the 
filters with the citrate wash solution. Remove water from the washed 
filters by rinsing them twice with methanol (Note). Apply suction and 
draw all liquid into the test tube. Transfer the filtrates to a 100 ml 
beaker and evaporate to dryness. Moisten the dry residue with 1 ml each 
of cone. HN03 and cone. HClO~, and wet-ash by digesting in the covered 
beaker. When contents have turned colorless, evaporate to dryness. 
Dissolve the warm residue with 1 ml of HCl (1+1) and transfer the 
solution to a 10 ml volumetric flask. Dilute to volume with water, mix, 
and reserve the solution for analysis. Return the rinsed empty test tube 
to the suction flask. 

NOTE - Turbidity may occasionally develop in the f1ltrate after the 
methanol wash. Produced by leached, water-insoluble organic 
matter, the turbidity is no cause for concern. 

DETERMINATION OF METALLIC NICKEL 

To the methanol-washed sample filter(s) from which sulfidic nickel 
has been leached add 10 ml of anhydrous methanol containing 0.2 ml of 
bromine (Note). Cover the filter holder and let stand for 5 sec (Note). 
Apply suction to have the solution slowly pass through the filter. Wash 
the filter with methanol until bromine-free. Transfer the filtrates to a 
100 ml beaker and evaporate to dryness. Moisten the residue with 1 ml 
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each cf cane. HN01 and cone. HC104, wet-ash, and slowly evaporate ta 
dryness. Dissolve the warm residue with 1 ml of HCl (1+1) and transfer 
the solution to a 10 ml volumetric flask, Dilute to volume with water 
and mix. Reserve the solution for analysis. 

NOTES - The �bromine solution must be prepared shortly before use to 
prevent formation of hydrobromic acid and avoid premature 
dissolution of some nickel oxides. For the same reason, 
moisture must be excluded from the bromine-methanol system by 
using anhydrous alcohol and by avoiding unnecessary contact 
with moist atmospheric air. 

- The leach duration should be kept to the minimum especially in 
samples suspected of the presence of basic nickel salts. The 
short reaction time does not inhibit complete dissolution of 
the metallic phase. 

OETEru4INATI0N OF OXIDIC (REFRACTORY) NICKEL 

Transfer the leached sample residue and filter(s) to a 150-200 ml 
tall beaker. Wipe the bottom and inner walls of the Teflon funnel with 
moist filter paper (Whatman J41) and add it to ~he beaker. Add 5 ml of 
cone. HN03, cover the beaker and digest on a hot plate until the filters 
disintegrate. Add 4 ml of cone. HCl04 and continue the digestion to wet
ash the organic matter. 

When analyzing a glass or quartz fiber filter strip (hi-vol 
sample), transfer all filters to a 400 ml heatable Teflon beaker with a 
graphite base (Nalge P/N 1550). Wipe the bottom and inner walls cf the 
Teflon funnel with moist filter paper (Whatman #41) and add it to the 
beaker. Add a mixture of 5 ml each of cone. HF and cone. HN03• Heat to 
dissolve the siliceous fibers and the cellulose membrane. Add 5 ml of 
cone. HC104 and evaporate to heavy perchloric acid fumes (max. 
permissible hotplate temperature 280 "C), cool, rinse the beaker walls 
and the cover with water, and evaporate to heavy fumes again. Repeat the 
rinse and evaporation to allow for full elimination of the hydrofluoric 
acid before the perchloric acid is volatilized (Note). 

Continue digesting the perchlor1c ac1d solution 1n the covered 
beaker until all sample particles are dissolved (Note). If the solution 
darkens, add a few drops of cone. nitric acid to oxidize the residual 
organic matter. Volatilize the perchloric acid completely and dissolve 
the warm residue 1n 1 ml of HCl (1+1), Transfer the solution to a 10 ml 
volumetric flask, dilute to volume with water and mix (Note). Analyze 
the solution for nickel using appropriate working standard solutions. 
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NOTES - An excess of free perchloric acid is required to effect complete 
volatilization of hydrofluoric acid. More perchloric acid 
may be added if it happened to evaporate prematurely. 

- To dissolve completely, refractory nickel oxide requires fuming 
with cone. perchloric acid. Hotplate temperatures of less 
than 210-240 ·c will result in low nickel recoveries. It is 
reconvnended to check the hot solution for undissolved sample 
particles before the perchloric acid is finally volatilized. 

~ 	 Addition of 1-2 drops of HF may assist the dissolution of 
residues high in silica. 

- In the analysis of hi-vol samples, a complete removal of 
hydrofluoric acid will produce a clear final solution in the 
volumetric flask. 
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Sample Calculations 
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PLAIIT: S8I 

IIAKILIIIO J.OCA:rICIU Siti 9 

MID-fOC!5-7C 

6/04/90 6/04/90 6/04/90 6/04/90 

1715 8JO 817 
1915 1015 1017 

llet Trave.rdll'J Point. I 21 

120.00 120.00 100. 00 120.00 

Dia loula Diaaetar, Inahaa 0.242 0.2,s 0 . 243 0.245 

Cp Pitot Tuba Cca!ticiant 0.84 0.114 0.8' O. D4 

'r Dry Qaa Matar C.libratioa P.act<>r 0.9960 1 . 02,0 0.9960 1.0240 

PbAr Baroat.ric: Preaaura, Inc:baa Bo 29.3 29.2 29.8 29.6 

Delta-a Avg. PraHu.re l>iUKeiiUal of 
or1fica ~. Incbes !120 

2. 496 1.u2 1.43 l.323 

Ya Volume Of Hat.it.rad <.&a S&apla, Dry ACr 7'. 476 71.261 

QI Dry Qaa Matar 'l'lml>er•tura, Der,i~ r 98 98 89 19 

..,..w VolUM or Matared Caa Sallpla, Dry SCP• 102.ll6 70.649 68.1150 69.630 

Vlc Total Liqu1.d COllac:ted ID 
111p1JM.ar1 , aillca r.el., gr&1111 

81.5 72.0 63., 91.0 

'1vaUS Volume at W.ter Vapor, aa• l.836 J.]89 :Z.9U 4. 283 

3 . 15 4.6 ,.2 5.8 

IU4 Dry Moll Friction 0.954 0.958 0.9'2 

5.0 5.0 5.0 5.0 

H.O 14.D 1'.0 u.o 

\CO+R'2 a> • 112, Parcei:t By volw., Dry 81.0 11.0 11.0 11.0 

Md c:aa Molecuar Waigbt, Lb/J.b-Mola, Dry 29.Jli 29.315 29.36 29.36 

Ha Ca• Hol..,..u.r Waigbt, Lb/U>-Mola, V.t 28. 95 28.U 28 . U 28 . 70 

Pg Plue C.. St.tic l'r-S\lr9, Inch- B20 -o.25 -30.00 -0.38 -30.00 

Pa Abaoluta Plua G,H Pr.aura, IDChN Bg 29.28 26.99 29.77 27.39 

~ Plue c:a. T•peratur., l>e9r•• r 142 !10 13& 89 

O..lt.a-p Avuaga Velocity a-d, Inaba• B20 C. BOO O.J&O 0. 450 O.J37 

H.12 Jfi.22 ,0 . 11 34 . 84 

A Suek/Duct >.rs., Sqtlara IncbN 1,320 1,320 1, )20 l,320 

Qad Voluaatrie Air Flow Jlata, Dry SCFM* 2,, f>41 18,629 15,892 

Qav Vol-trie Ur Flow !late, W.t AOlt 29,766 19,921 22, 061 19,162 

\I Iackinat.1c: llupling !late, Pal:C8"t 99.1 100.2 10!1.2 102.2 

68• 7 (20• C:) - 29.92 Incbaa ot Mercury [Bg) 
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Contin\;ad 

PC!)D 0111'-+IK!i-n HID-+MS-7A Ot11'44K!i-7C MID-~-,c 

----- ---- ------ -----
'l'o1:.&l HCDD 

P~l& Wdgb't, Lb/Lb-Nol• 211 . 35 211. 35 218.35 218. 35 

Catch Weight, KADOgraM 11.803 JJ.)94 Ill) (0.008) 0.301 

CaaCIBiltr&tiaa, n;ll>SCK • 4.08ll:tCO 1.67B+Ol IID(4.l0B-03J l . 5lll:-01 

Elliaa1oo Rata, Po1111da/l!our J . 741--07 1.03B-06 l!ll(2 . 86B-10) 9.09.2-09 

Ellhaioo Rate, arua/Second ,.711--08 1.30lr-07 HD(l . lill-11) 1.HE-09 

Tot.Al oa>D 

7oniula Wei9'lt, J.l>IJ.b-lolol• 252.90 252 .90 252.90 252.90 

C•u:11 W•igb't, Neoqr.... 5.287 17.1545 Sl.391 6'.541 

Concentration, n11/DSCH • 2. l 1Jr+OO 8.821:+00 2.641.•01 3.2711:+0l 

EIUHiOD Rata, ?ounda/liour 1.998--07 5.4"2-07 1.84R-06 l.958--06 

hi..ion Rata, CrDlU/Secc>Dd 2.51.l!-08 6.851-08 2.3:zE-07 Z.'61-07 

Tot&l TriCDD 

Pc.rail& Weight, l,b/UHtol• 287.45 287.4!5 287 .4!5 287. 45 

C.t.cla v.iQbt, llanogr.. lJ.432 53 .310 l.Cili8 1.905 

CCGCe11trati011, 119/tlSO( • ,.sa+oo 2.661•01 8.558-01 9.66.1-01 

bhaion Rat., Pau.nda/Bour 4 .26Z-07 l.li&S-06 5 . 971:- 08 5.75E-08 

Eaiaa1on IIAta, c.rau/Seoaad 5 . 3611--08 2.071:-07 7 .52.1-09 7.25B-OIJ 

2J78-'l'CDO 

Panua Weight, tblt.l>-koJ.• 322.00 322.00 322.00 322.00 

C.at.c.b Waigbt, •an011rua JID (O.Oll) .Ill) (0.025) II!) (0.023 I IC) ( 0.09] 

CQQ~ll~IUO!l, llg/0~ * Kt>(4.49l!:-03) IID( 1.2!8-02) IID(l. llE-02) Ht>U-211-0ll 

Ea1..1011 Rate, Pounda/1!011r IID( 4.12B-10) 11D (7. 701-10) IID(I.ZlE-10) RD(l.3R-08J 

ltai&aiOD Jtata, c.:rau/s.ccnd HD( 5.19B-llJ XD(9. 708-11) IW(l.OU-101 1WI1.71.1--09) 

Otber'ra>O 

7e>rB1l4 W•ight, Lb/Lb~l• 322.00 322.0C l22.00 322.00 

Catcll W.1gbt, llaoograaa 3.293 u.050 0.294 0.278 

Coae&11tr.ation 1 n;/DSOI. 1.lU•OO 7.02Jl•OO l.!il.E-01 1.,u-01 

11:aiaaioa Rate, PoUDda/B011r l.OU-07 4.331-07 l.052-08 8.391-09 

BaiNiOD Rat.a, Qraaa/hocnd l.3l.l!:-01 s. ,s1-oa 1.33.1--09 1.051-09 

12371-P.c:DD 

Po.rmla weight, Lb/Lb-Mole 3S6.U J56.44 356 . 44 356.« 

Cat.ch W•i;bt, S4DOljlr.... III) (0 . 023] ND (0.035) ND (0.023) 11D (0.030) 

caa~u..uoa, ng/DSO( • ND[7 . 95E-03] II) ( l. 75ll-02 J ND(1. l 8 B-02 ) IID(l . 5211-02) 

Blaiaai011 11,ita, P01111da/li0\lr lll)(7 . 29E-10l ID(t.08E-<19l RD( 8.212-10) IID(9.06!-10J 

J:aiaaioD Ill.ate, c:r..../Sac:ond IIDl 9. l8E- ~l) IID( 1.l6B-10) .!ID(l.0'2-10) IID(l.141-10) 

Qthar P.c:DD 

7or.ia Wlllgbt, Lh/U>-kol• 356.U )55 . 4' 356.44 3,6.« 

C.atcb Vaigbt , •a.nogr.... 0.1'7 0.432 11D (0.023) ND [0.034] 

CODcaDtraUon, i,g/Dsac. S .CllE-02 2. 1611-01 RI>(l.181:-02) RI>[l. 72B-02] 

EllliHiOD Rate, Poanda/Bour 4.661!-09 l,)Jl-08 RD(8. 2lE-lOJ ND Il.Ol&-Oi] 

biaaioa R&ta, Orama/Saoolld 5.87l!:-10 1.6U-09 lr!l(1.04K- 101 ND(l.291-10) 
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------- ------- --------- ---------
Pa>D 

123478-Rlc(l)D 

Faraia Waight, ~/Ul-Hol• 

C.tell veigl:t, Ncogr&a 

Ceac:e:trad011, aq/DSOI. 

hli••ion Rate, Powu:!a/Bc>ur 

11:aiaaion JI.ate, ~-/SecODd 

123671-a:,,ct)O 

1'01.1111la Weigbt, Lll~e 

Cat.ch Waight:, S&a"'ilr&ma 

c00ceiiuatioa , ziq/bSCN • 

biqion Rate, Poanda/llour 

Eaiaaioa !late, Grama/s.c<>nd 

12J7B9-exa>D 

l'or1111la Weight, Lb/Lb-Mola 

Catcb Weight, llanograa 
Coacantratioc, 119/0SCM • 

b.iHiOII !late, ?ounda/Bour 

JlaiHiOD Rate, Crau/sacoad 

other lbCDD 

lorau v.!Ob-c, Lb/Lb-Hole 

Catch w.J.gbt, sanogram 

coocantratioa, aq/DIICH • 

bhaion Rate, P.,Wlda/Bour 

11:ai..1ca R&ta. c.rau/SecODd 

12J'678-apa:,o �

l'~lll Waight, Lb/Lb-Hole �

Catcll Waight, •anogram �
conc.auat1011, ng/D8CM. �

bisaioa 114te, Pounda/lrour 

11:1a1..100 JI.ate, Qr-/3ecX)Qd 

Other BpCD0 

7orail..a Waight, Lb/Lb14ola 

Catc:ll We1Qbt, Nan<>grlll08 

Concentr•tian, 11111/DSCK • 

ICll1uion R.lta, l'OW!da/Bour 

Eai..ioa RAt.a, c.r..../Sacood 

0CDD 

7oraia Weight, Lb/Lb-Mola 

C•tcb Weigllt, W-"'ilraaa 

cono.ouatioc, ng/D8CK. 

baiHioa JI.ate, Pounda/J!aur 

biaaioa ll&te, arau/laecw1 

Ol."I'-f4MS-7.A 

390,81 

ND (0.020) 

HD( 6. 91.l•Ol) 

ND(6.3'11:-lO) 

IIX>(7,9811:-ll) 

390,88 

11D (0.01') 

MD(5.191-03) 

IID( ,. 751-10) 

IID( 5 , 99..-11) 

3110,88 

0.08' 

2.908-02 

2 .66E-09 

3.JSE-10 

390,H 

0.377 

1.308-01 

1.1911-08 

1.501H)9 

425.32 

0.850 

2 , 9U-01 

2.6D-08 

3.3911-09 

425.32 

0,708 

2.4511-01. 

2.2u-oa 

2 . ll&-09 

,s9 . 76 

l.902 

1.3511:+00 

1.20-07 

1.5611-01 

1UD•*5•7.I 

390,88 

!Cl) (0.075) 

RD(J.7511:-0'2) 

11>(2,llZ~) 

IU)(2.9lll-10) 

390.88 

11D (0.060) 

HD(l.001-02) 

MD(l.851-09) 

IID(2.33S-10) 

390.18 

Ill) (0.080) 

1mc,.00£-021 

IID(2.4B-0!1) 

IID(l.lCE-10) 

390.81 

0,1158 

4.791!-0l 

2. 9511-08 

). 72B-O!I 

,25.32 

3 . ,sJ 

1.7lB+OO 

l.0611:-07 

1.30:-01 

425.32 

3,003 

l. 5011:+00 

,.2SIH)8 

1.1711-08 

459. 76 

18,471 

9 . 241•00 

5.59!-07 

7.171!-0I 

0'1r-f4MS-7C IUD-*5-7C 

390,88 JIJ0.88 

I'll (0.035) ND (0,0SO) 

Ill)(1.1011:-0'2 J IID(2 .50-02) 

II> C1. 2511:-09 J RD(l,5U-09J 

MO(l,511!-10) 11D C1.9a.-10 l 

390.88 390.88 

Im (0.021) 11D (0.0&3) 

llD (1. UB-02) MD(2 .1811-02) 

IID(l.OOlt-O'i) MD(l.lOS-09) 

IID(1,26B-l0J RD(l.648-10) 

390.81 390.81 

RD (0.038) 11D (0.055) 

IIX>(l.951-02) IID(2, 7911-02) 

lltl ( 1. lH-09) ND(l.6611-09) 

KD(l. 71.1-10) IID(:Z.0!111-10) 

390.88 390.88 

11D (O.Oll) 0.07' 

IIX>(l.6911-02) ).751t-02 

IID(l.1811-09) 2,231-09 

ND(l , 491-10) 2.au-10 

425.32 425.32 

Ill) (0.12,1 Ill) (0.263) 

IID[6. 3611-02) IID(l.3lll-01] 

ICD(4.U!-09) IID[7.9U-09) 

111)(5.5911-10) HD(l.0011-09) 

425.32 ,2s.12 

0.oe9 ND [0,521) 

4.5611-02 ND(2, 6U-01) 

3.192-0IJ IID{l.57K-08] 

4,01.E-10 110 [ 1.98£-09] 

,s9.76 4511.76 

0,926 2,86, 

4.75B-01 1,451!+00 

J,31.B-08 8.6511-08 

4.UIE-09 1.09B-08 
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Continued 

Pa:>P Ol1l'-HK!i-7A KIO-lt45-7A OU'l'-HM5 - 7 C: HIO-IIC!- 7C: 

------- ---- ----- ------
Tot.&l. HCllF 

PCl111ll& Wei',bt., Lb/U>~l• 202 . 35 202.35 202 . 35 202.15 

Catch Weight, Kanogr... 65.li2l 598.862 HD (2.925) 11.065 

C:oncantrat.ioa, aq/llSCH • 2.JOE+Ol 2.991+02 Ill)( l.SOl+OO I 5. 6lll•00 

E:IUH1on llata, Pounda/Bour 2.lU-06 1.e,2-0s MDI l. o~.e--01 I ).)..-07 

Emiaaion !\&ta, C:r.,../9acond 2.~6B-07 2.32!-06 ND( 1.32!-08 I 4.2U- 08 

Tot.&l DClF 

Fan.la w.i',ht, J.b/L>Hole 236.90 236.90 236.90 236.90 

Cau:b Weight, llancgraaa H.585 ]73. 029 6.899 25.597 

Cancaot.ratiQ.D, og.ll)aaa• 2.9211•01 l,86B•02 3.5U•OO l.JOl:•01 

biHioQ R&ta, Pounda/Boar 2.68&-0li 1.1511-05 2,47S-07 7.131:-07 

biuiaa R&te, ar-/8e00Dd J.JU-07 1,451:-06 l.ll.S-08 ,.70-08 

Tot.al TdCl>J' 

l'or.2a Wd9bt., Lbl'Lb-kal• 211. ,s 271,45 271.45 271.45 

CUdl Wei',ht, lf&AO',HM 33,212 112.160 7.322 1.567 

Concentratioa, DCJIDSCX • l.15S+Ol 5.611+01 J.79•00 4 . 341+00 

Kaiaa1011 R&ta, Powida/Bour 1.0511-0li l . 451-<>fi 2 . 62E-07 2,591-07 

i:aiaaion !\&ta, Qrua/S.CODd 1.3311-07 4 . 351-07 3. 30.1-08 ).261-08 

2378-'l.'Cl>P 

Panula weight, Lb/Lb-Hole 306,00 306 , 00 306 , 00 306.00 

C:atcia Wei9b't, Nan09r... 4.028 15.523 0.552 2.208 

C:onoentration, nvlllsat • l . 39JC•00 7. 761+00 2.831-01 1.uz..00 

l:aiu1<>a Rate, POUDda/llOllr 1.2411-07 4.78B-07 l. 98!--08 6.671:-08 

EainJoa !late, ~aaa/sacond 1.611-08 5,021!-08 2 .491!-09 11,40!-09 

Ot.llerTall' 

Poxwil.& Waight, Lb/U)-kola 306.00 306.00 )06,00 306,00 

Catch Weight., BanogrAM 13.17:Z 57.877 1.9'8 6 . 292 

coacentra't1011, a.g/DSCM • ,&.55S+OO 2.89£•01 9.991:-01 l.lH•CO 

Elll1aa ion lit&t.e, Pounds/lla,:u: 4 .17!-07 1. 78E-<Mi 6 . 97W-08 1.90S-07 

Eaiaaion Rate, gz--/MeODd 5 . 26&-01 2.2S~7 ,.1u-o, 2,39!-08 

12371-PIICPP 

Ponrul£ Waigbt, Lb/Lb..flele 340.U 340.0 340.U 340.44 

Catch waigb~, llancgr. 0.717 3.380 0.061 0 . 198 

ccnc:ecuaUoa, 119/X)so« • 2.,&IE-01 1.691!+00 l.131-02 l. 001-01 

biaaion ll&ta, Poanda/lfO\lr 2.27lr-<J8 l.0"2-07 2.1111:-0, 5.911:-09 

Emiuion Rata, Craaa/Seoond 2.B!iE-09 l.l~Cla 2.75£-10 7.53£-10 

2347 8 -P.a»' 

Fonula Vaigbt, Lb/UI--Mola J,&0.4' 140.44 340 . 44 340.44 

C:a~ Wei9bt, 1'&DO',UM ).391 H , 506 0,229 O.U!I 

conc.ntration, a.g/Dsat • l.17E+00 7.2Sl•OO 1.1711-01 4.35&--0l 

EmiHion bta, Powida/llour 1.08£-07 4 . 471-07 8.20!-09 2,59!-08 

ZmiaaiOD IIAte, cr.../Seooad 1.361'!-08 5.63X--Oe 1 . 03Jl-09 3.27l!-09 
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Conti.Dued 

l'a)J' OU'l:-f!M5-7A KID-""'5-7A Ollr..OC-7C MID-*5-7C 

------- ------- ------- -------
OUiar P..cD.F 

PcrailA We1gtlt, Lb/L?Hlole 340.'4 340.4' 340 ·" 340,44 

ca~II V•i9bt, lfanogr... 10.473 54.211 1. 127 ).615 

ConcanU-ation, oq/DIIO( • l.62K+00 2. 71.1+01 5. 78E-(l1 l.871:+00 

Ell1••1on Rate, Powia/Bour 3.328-07 1,671-06 4,031-08 l.llll-07 

hiaai.<>11 Rat.a, Or&11111/Secood 4.181-08 2.101-01 5,0U-09 1.401-08 

123'78-BxCll' 

. Porml& Weiqh~, Lb/Lb4<ole 374.88 374.88 374.H 374 . 88 

Catch Waight, Ian~. 0.757 l.572 0.048 11D [0.228] 

conceau-atioa, aq/!)80( • 2.62K-Ol 1,791!•00 2.461...()2 IID[l,16&-<ll] 

laiadon ~te, PoundalBolU" 2.'01:-(ll 1.101:-07 1.72Jl-(l9 ND[6,18B-09] 

Ea.1-1.... Jlate, Craaa/Seco:>d 3.02&-(l9 1.391:-08 2.1c;a-10 1!1>[1.6711:-lQJ 

123678-Bxa>P 

7~:t. Weight, Lh/Lh-Hola 37'.88 37'.88 37'.81 374,88 

Catch Va1qbt, lanoqr... 0.269 0.756 11D (0.020) 0.071 

CQQC:.lltr&tioa, IIIJ/DSCX • 9.301-02 3.78B-01 ICD(l.Oll!-02) 3.602-02 

bi-ion Rate, founda/Raur l.5:ZZ-(l9 2,3311-08 lrll(7, lQ-10) 2, 141-09 

1:a1-1.... Rate, eraaa/BecoDd l.O'TB-09 2.93£-09 IID(!l.021:-ll) :Z.701:-10 

23'671-Hxa>P 

Por1111U Vaiqht, Lb/Lb-Hole 374.18 374.88 37',18 37',88 

Cat.ell Weight, Ranoqr... 0.545 2.282 Im (0.030) 0,lU 

C0De.nt.rat1011, nq/DSot. 1,888-01 1.1411:+00 IID(l. 5...--02) 5.781:-0:Z 

Eaiaaioa Rate, PoWUS./Jlaur 1,7311-01 7 .031!-08 110(1.0711-09) 3.4411--09 

J:a1aa1on Rate, c:r-/s.cond 2,lR-09 8.86B-09 JID( 1.351!-10) ,.3'11-10 

123789-BxCDP 

Parw.ilA lfaigb~, Lb/U>-f4ola 374.88 374.18 374,81 37'.88 

Catcl> Waigbt, laoOQ"raa ID) (0.023) 11D (0.090) llll (0.040) RD (0.051) 

c011c.11trati011, 119/D,sat • '1'1)(7, 951-03 l 11D (4. 5 011-02 l III>( 2 .05E-02) MD(2. 9411-02) 

BaiHion !late, Powida/11our IID(7,29B-10) llD(2.77E-09) Ill)( 1. 43£-09) ND(l, 75£-09) 

Elliaaioa IIIAta, c:r-.rs.c:oncs XD(Sl,1BB-ll.) 'ID( 3 .4911-10) Ill)( 1. 1011-10) IID(2.2111-10) 

OtharllllCDP 

Paraula W•igbt, Lb/~l• 37'.18 37'.81 374.11 37',88 

~•tell Waight, 11au09r&a1 1.469 6.245 0.070 0.33!1 

C011oantration, nglt>SCN • 5,083-01 ), 1211+00 l .598-02 1. 721-01 

biaaion Rate, Powic1a/aaur 4,651-08 1.921:-07 2 ,512-09 1.021-01 

biaaioa ll&ta, Gr&a8/llacond 5.861-09 2.4u-oe 3.161-10 1.291-09 

1234671-Bpe:DP 

Porwll:t. Weigbt, I.b/Lb-flole 409.32 409.32 409.32 409.32 

Catch WailiJbt, •anagram 0.307 ND (1. 713] 0,049 0,122 

Coac:antzaticm, D1iJ1llS0l • 1,0611-01 llD[8.5611-01] 2.SU-02 6.191!-0:Z 

biadon Jl&ta, Pounda/Bour 9.73B-09 ND [5. 281!-08) 1.7511-09 ).6U:-09 

Ea1aa1on Rate, Craaa/3aaond 1,231!-09 ND[&.&U-09] 2.212-10 4,6'B-10 

C-6 �



Contin...t 

~ OU'l'~-71. KI0-~-7.1 OU'J:-MM5-7C 1UD-~-7C 

----- ---- .....__.__..__ -------
123'789-BJilClll' 

Foniul& Waight, Lb/Lb""'40le 409.32 4-09. 32 409.32 409.32 

Catch Weight, llanogr. 0.031 11D (0.115) 1'D (0.0'3) RD (0. 063) 

C0nc,wt.r•t10A, D9/DSOC • 1.07B-02 ND(5.751-02) IID(2.2U-02) JID( J .1911-02) 

b1Hion Rate, Pounda/Bour 9 . 82ll-10 ND(l.5'8--09) !(I)( 1. 54l!-09) 1(1)( 1. 902-09) 

Eaiadon R.ta, c:r..../SeooDd 1.2U-10 IC ( 4. ,6E-10) l'ID(l.UE-10) ND(2.4D!-10) 

Othar BpalF 

Foraia Weight, Lb/Lb-Mole ,09.3 2 409.32 409.32 4-09. 32 

Catch Weight, llanograaa 0.23, 1.197 0.013 0.035 

ConcenUat1cm, og/DSCX • e.09!-02 5.98S-Ol 15.157W-Ol 1.nz-02 

J!aiadon Rate, Pounda/!rou.r 7.'1B-09 3.691-oa 4 , 651!- 10 1 . 061-011 

Ea1aai0D R.ta, aruia/s.colld 9.JU-10 4.651-()9 5.8611-11 1. lU-10 

oa>F 
Porw.aa Waight, Lb/Lb-Male UJ . 715 Ul. 76 Ul.76 Ul. 76 

Catcb "91jllrt, •anogz:a. o.17J 3.333 11D (0.058) Ill) (0.201i) 

Con~trat1on, ogll>SOt • 5.90-02 1.67E•OO IID( 2. 97B-02) Nl>(l.OU-01) 

biaeion Rate, Pounda/BDW" 5.40-09 l.031-07 IID(2 . 08E-09) ND[6.22B-o9J 

ill1H10II Rate, Grua/s.co..d 6.9l.Jl-10 1.29B-08 ND(2.6211:-1" ) IID[7 .141•10) 

C-7 �



--------- ---------

Pil:LD DA!1!A AND IIESIIL'rs TAIIULM'IOII 

Pbeaal 

Faz=la Wa19bt, I.b/'..b-folol• 

cetell Weight, Mie.n,gr

Ccm01N1traUoa, ng/DSO( • 

IIUHiOD Rate, Po\mda/Bour 

DliHiOD ~te, Crap/Second 

bia( 2-Cblarcetbyl )atber 

Paraila Wa1gllt, Lb/Lb-+l<>l• 

C.tcb Wa19bt, Kicl'OIJr

C0DC1M1Uat.1oc, ng/ollOI • 

llliaaion !lat.a, Powida/Bour 

ElliadOll Rate, arau/S.CODd 

2-CblorcpbeQOl 

Paraila Vaiijbt, Ll>IU>-f40le 

C&tdl Waight, Xierogrua 

Coac:911traticm, ag/DSOl • 

lla1u1ao Rat., Powida/llour 

S.U.1C>D Ute, Qrea/lleeolld 

1,3--0i.chlarnben--

Paraila v..i!trt, Lb/L~le 

Cate!! IMifllt, Xicrog%

can.,...traticm, aglbSQ(• 

&aiaa1cD Rate, l'ow,c1a/Bow: 

biHiOD Rate, Gru.a/S.COnd 

1,,-DicbloroballMIMI 

P~ Wa1gllt, Ll>/Lll-lolOle 

<:&tell Waight, Hicroqr&N 

can......t.rat.1011, ~lt>sot· 
J:aiaa1oa Mte, Po\lDC. /liour 

Kaiaaion Rate, c:r...ll!ecol>d 

l.nzyl Lloollol 

Fanal& VaJgbt, Lb/IJ:,-Kala 

C&tcb Vaight, K1er<>9r... 

Coccaatratioa, 09/I>80I• 

llaiaaioD Uta, l'olll>dahlou 

bhaio11 Jlate, OrU8/Second 

1,:Z-01ahl~ 

Fo.nrula Weigllt, Lb~le 

Catcb Ve.igbt, Hierograaa 

C0Acentr&t1011, ~/DSOI • 

bia•ioa !late, Pcunda /Hour 

Em.Jaaion llat.e, cr.../Second 

SEKiwu.:rn.s 

Conti11ued 

OUT~-7A 

94,11 

11D (2.410) 

HD(8.lll+02) 

Jlll)(7.6ll-05) 

1'!)(9. &2'1-06J 

143,02 

Ill) (2.980) 

JIil( l.03S+Ol) 

11D(9.US-05) 

11DI 1.191-05) 

128.5~ 

!CD (2.940) 

111)(1. 02.E+0l) 

Jlt)(9.JU:-05) 

Ill)( l. 1711:-05 I 

1'7.00 

Ill) (2,500) 

In>( ••6'1!+02) 

111)(7 . 92£-05) 

IQ( 9. 9U-06 l 

147.00 

89.010 

J.oa+o4 

2 .82i-Ol 

3.551-04 

108,14 

2Jl5.0~0 

8 .OOJl+05 

7 .llS-02 

9,241!-0J 

147.00 

74 , 160 

2.55K+0' 

2 .351!-0l 

2.961!-04 

K1D->H5-7A 

94.ll 

ND (2.llO) 

IID(l.16E+0l) 

M0(7.181--05) 

III)/9.0U-06) 

143.02 

Ill) (2.180) 

IID(l.HE•03) 

11D ( •• 8 711-05) 

.IID(l.lU-05) 

128.56 

Ill) (2.850) 

Ill)( 1.421+03) 

KD(l. 7BJHl5) 

IID( l. llE--05) 

147.00 

.ND (2.420) 

ND(l.21B+03) 

111)(7.4511:-05) 

ND(9.l91!--06) 

1'7.00 

66,730 

3. 34!+()4 

2.0611:-03 

2. 59B-G4 

108,14 

2248.080 

1. UB+06 

6.921-02 

8.7ll-Ol 

U7. 00 

5l.450 

2. 6711+04 

1 . 65B-OJ 

2. 07E-CM 

O'-.'l:-MK5-7C Klll-19U-7C 

---------. --------
94,ll !114.ll 

342,870 320.090 

1. 71iE+05 1.621+05 

1.2l.B-02 9 . 66E-Ol 

l.55B-03 1,221!-0l 

HJ.02 143 .02 

lfl) (4,170) RI) (l.110) 

IID( 2. 1411+03) IID(l.5U•Ol) 

HD( 1.491!-04) 111)(9.191!-05) 

11D( l. BSK-05) RD(l.llJl-<l!i) 

128.!il 129,56 

!It) (4.120) RD (J.080) 

IID(2. 1U+03) IID(l.5611+03) 

!ID( 1. 471-04) ND(9.30E-05) 

Ill)(1.861-05) RD (l • l 7S-05) 

147 .00 147 .oo 
KD (3.500) 11D (:Z.&20) 

NI>(l,80E+03) Ml(l.ll&+0l) 

ND(l.251!-0') ND (7. 9111-05) 

NI>(l.5811:-05) MD(9,97B-06) 

147.00 147.00 

lltl (l.360) 11D (Z.510) 

Kl>(l. 7211+03) RD(1.27Jr+03) 

11Dc1. 20z-o, 1 MD(7 .5U-05) 

MO ( l, 5211:-05) IID(9.55E-0&) 

108.a 101.1' 

7987.230 7755.300 

,.1011:+0& l.931+0& 

2 .861-01 2,3411:-01 

J.6011:--02 2,951:-02 

147.00 1'7.00 

liD (9.l70J RI) [9.7110) 

IID(4.8l.Jl•03J IID(4,95B+0l) 

Nll(3.351!-04J IID(2 . 95B-04) 

ND(4.2lll:-05J IID(l . 711-05) 

C-8 �



------ ----- --------- ----------

rIELll DAD. All%) JIESUl/?3 TAIIULA:rIOI 

s.EKIVOUTIIJI 

Coatinuad 

2-ftetllylpbuol 

raraia Weight, Lb/LJ:>-ftola 

C•tcll We19ht, K1C~Ul8 

C011c:azitratiOD, IIIJll>SCH • 

laiu1011 Jtata, Powida/Doo.r 

biN1on 1'4te, Qr4111a/Second 

bia(2..Ch10ro18opropyl)ethv 

Pcraia we1¢t, tbl'Lb44ol• 

Cat.ch Vaigbt, K1CrO<JrAIU 

ccnca.ntr•tioa, 11qll>SCM • 

biuloii Rate, Pounda/Rour 

b1aa1oii Rata, araaa/seoon.s 
4-Metllylpbenol 

ranua wa1011t, Lb/Lb-flOle 

Catch Weight, Hiexograaa 
C011oantrat1oa, 1111/Dsoc • 

11111.HiO!I Rata, Po1111da/llour 

Baiuicn 1'4te, c:r...../Saoond 

R-M1~-d1-11-propylllll1ne 

Pcr11111l& Weigbt, Lb/Ll>-Mole 

Catcb Waight, Hicrograaa 

CODca.Dtr&t1C11, 119/DSCM • 

EllliHiOII bte, Po1111da/Bour 

lta1uion Rata, Graiu/~Dd 

Bauchloroatllan• �
Foraia We.19ht, tb/UI-Nole �

Cat.eh Vaiqht, Micro<Jr-�

Coaoaatratioa, D'jl/Daat. �

11111.adon llata, POWICUl'Boar 

biuioa Rate, c,._Jaac,ond 

•1trobeD&ell• 

roraila weight, Lb~l• 

Catch Waight, Micrograaa 

Cocoentratioa, 1111/t:sac • 
Ealaaioii llata, P01111ds/llow' 

i::.iaaion !late, c:.r...../Seclalld 

Iaopboroe1e 

Porwua Weight, tb/Lb-kol• 

Catcll Weigbt, K1c:~au 
concentraT.ion, ng/D.scM. 

!m.1H1on Rate, Pounda/llour 

Ellliaaion Rata, c:.rama/Sec:ond 

O\lT-MM5-7 A 

101.14 

11D (), 150) 

IID(1.09B•03) 

IID( g, 988-05 I 
RD( l.26B-05 I 

171.07 

ND (1.5,0) 

lnl(5.321!•02) 

WC,. aea-os I 
IID(6.15:1-06) 

1oe.1, 

Ill) (l.580) 

Jm(l.24B•03) 

ND( l. lll!-04 I 
HD(1.4JB-05) 

130.22 

HD (3.370) 

ND( 1, 1711•03) 

IID(l.07S•04) 

ND( l.JSJl-05) 

236.7' 

Ill) (11.350) 

JID(3.92Jl+0l) 

lm().60B-O,l 

IID(4.5lll:-05) 

123,11 

RD (1.030) 

Ill)( 3. 56J1+02) 

lit)( 3, 2611-05) 

!ID( , . 1U-06) 

138.21 

HD (0.660) 

ND(2.28E•02) 

RD(2.09!-05) 

HD(2.63E-06) 

Kll>-lfi5-7A 

101.U 

ND (),050) 

ND( 1,521+03I 
RD(9.,01Hl5) 

RD(l,181-05) 

171.07 

11D ( l. 490) 

111)(7.,511:•02) 

RD(4.591-05) 

IID(5,78ll-06) 

108, 1' 

!CD (l.'60) 

ND(l.731•03) 

Ntl(l.071!-0') 

ICD(l.30:-05) 

130, 22 

ND (J.260) 

MD(l,631+03) 

RD(l.001!-0') 

ND(l.27Jl-05) 

236.7' 

11D (10.970) 

M1>(5.'81l+Ol) 

ND (3. 388-0,) 

MD(4.261!-05) 

123.11 

ND (1.300) 

ND(6.50E+02) 

ND(4.00l!-05) 

IID(5.0Sl!-06) 

138.21 

ND (0.830) 

l'(l)(,.15E+02) 

ND(2.56E-05) 

ND(l.221!--06) 

O\r.'-=,-7 C KlD-~5-7C 

108.14 101.u 

!ID (15.200] MD (3,300) 

MD(7.801+0l] 11!)(1.67B•03) 

IID[ 5, UZ-04] HDC,. 96E-05 I 
MD(6.85B-0S] IID(l.2611-05) 

171.07 171.07 

MD (2,160) Ml) (1.610) 

.ND( 1.11!•03I RD( 8 .16!!•02I 
ND(7. 73!-05) !CD( 4 .Bfill-05 I 

lft>c,,1,:1-0,1 N0(6, 12ll-06) 

108,14 108. 1, 

n.2,0 40.550 

2,12!•04 2,06£•04 

l,'81!-03 1,2211:-03 

1.861!-o, 1.s,2-0, 

130.22 uo.22 

11D (4.720) ND (3.520) 

ND(2,421!•03) ND(l. 791•03) 

RD( 1.&9E-o,) ND(l.oa-o,i 
N0(2,131-05) ND(l,JU-05) 

2l6.7' 236.7, 

Ill) (15,900) ND (11.870) 

Rl>C a. 1sn0J l IID(&.03+03) 

NO( 5, 69!•0.) IIID(J.58E-O') 

HD(7 .171!-05) ND(4,52ll--05) 

123.11 123.11 

Ill) (2.190) NI) 12.e,01 

ND(l.UE•03J ND( 1.,U+Ol) 

IID(9,99B-05) IID(8 . 57E-05) 

RD( 1. 26!-05) ND(l.OIIE-05) 

138.21 138.21 

RD (1.790) 11D ( 1.120) 

ND(9. 18E•02) ND(9.Zll•02) 

lf0(6.,lll-05) ND(S,491!-05) 

N0(8.07E-015) ND(6.92E-06) 

·- C-9 �



------- -------- --------- ------

nE1.D DUil ARD IIK:JUl.'t:I 'tAIULAr109 

2-111t.ropbenol 

Fonlllla lia19bt, Lb~l• 

C:atcll lle.ight, M10"09rau 

Co!IC90tr&Uon, 119/DSOC • 

b1H10II !lat.a, PoUAde/lJOllr 

E:aiadou Rat.a, Gr-/S.00114 

2 , 4-01-t!IJ'lpllall01 

Farw.1A liai9bt, Lb/Lb-Hole 

C.tch lia19ht., IUC.1"09%AU 

coacantr•1:.ion1 ng/DSCH • 

1Ca1H1oD ll&ta, Powi~/l!our 

Elll1H1oA ll&ta, <.r&M/S.CC,Dd 

Baiuoic acid 

,~i.. Veivbt, Lb/Lb-Hole 

C&tcll Wa19bt., Kicrogr

coac::eat.rauoa, og/0$0l• 

biaa1oc llata, l'Owi4a/1Jour 

bi-i= Rat.a, Qraaa/lecoad 

b1a(2~11loroetll00f:l'l•Ul&II• 

10Rlll.A Waigbt, Lb/L!Hlola 

Cat.ch Weiljlht, Kic"09r... 

Con.,.,,trauon, 119/1)8CM • 

~N10ll ll&i., i'011114-/iour 

biHJ.011 Rat.a, <.r.../Seocad 

2, ,-01cb.laropbaaol 

p.,.._.3.& Vei9bt., Lb/1.b-Hole 

C:&tCII We19b~, KJ.Crogl'&U 

Coacelltr&UOD, 119/1),oc • 

Ea1N10D !late, Pounda/llou% 

bi..~ llate, Gr-/a.oood 

1,2,,-Tric:laloro~e11• 

Farw.la Waight, Lb!LlH4ole 

Catch Vei9ht, Mien,vrau 

C:OO~lltr&UOO, 119/caac. 
biea1o11 llat.l, PoUDdall!Ollr 

E:a1H10D llata, ciraaa/Sec:ol>d 

••plltlleleaa 

For.ula Wal.9bt., Lb~l• 

C.tc::11 Vei;bt, Kicrovrau 

c:ooceotnuoa, 119/DIIOI. 

biaa1011 Jwta, fo11Acle/80Gr 

EaiuiOD llate, Gr&aa/a.oo..d 

~ 

0011ti.aued 

0111'~-7A 

139.11 

S6e.uo 
1.90•05 

1.801..02 

2.271..03 

1..2,.11 
Ill) (1.640) 

Ill)(5. 67!1+02) 

11D (5. 201-05) 

Ill)( 6,55l!-06l 

122.12 

1242.HO 

2.Ul•06 

2.611..01 

3.2111-02 

155.04 

11D (1,590) 

IID( 5.501•02) 

IID( 5.°'1-05 l 
111>( 6. lSl-06 I 

• • 113.00 

11D (1,680) 

111>(5.8111•02) 

IID(5.32S-05) 

IID( 6, 71.11-0I) 

111.,s 
2021.010 

6.991•05 

6.401-02 

1.071:-0l 

121.17 

282'.160 

,.76l!+05 

I.ISl-<12 

1.131-02 

IUC--Mei-7A 

139.11 

5ij7 .eeo 
2.80•05 

1. 752-02 

2.201:-03 

1.24.17 

11D (2.0B0) 

IID(l.OU•Ol) 

IID(6.Ul!-05) 

IID(8 .07B-06l 

1..22.U 

u,o.uo 
3.221+06 

1.981-01 

2.501-02 

155.04 

11D (2.000) 

IID(l.001•03) 

ND(6.16E..05) 

IID(7. 76l!-06) 

163,00 

RD (2,120) 

IID(1.06l!+Oll 

la) C6. S lll-05) 

IID(8.2ll-06) 

111.,s 

1)36.080 

7.68ll•0S 

,. 731-02 

s. 961!-03 

u,.n 
17:29.050 

8.6U•05 

5.llll-02 

6. '1.R-03 

or.-fOC-7C: Ml~-7C 

139.11 139.11 

84.070 150.740 

,.JU•O' 7.641•0' 

3.0U-03 ,. 551-03 

).7'111-04 5.731~ 

12' .17 U4.l7 

Ill) ('.'10) Ill) l'-560) 

Ill)( 2. 2911:+03) IID(2.3Ut03J 

ND ( l. 601!-CM l IID( l. l&S-0,) 

IID( 2. 02!:-0S) IID(l.?31-0S) 

122.12 l.22.U 

9928.190 ll6',ll0 

5.091+05 ,. 2'1•0Ci 

J.551-01 Z.531-ol 

,.01-02 ].181-o2 

155.04 u,.04 
Ill) ,,.310) 11D (4.400) 

Kll(2.2U+03) li0(2.23B+03) 

111)(1.541-04) 111)(1. Jll-o4) 

Kl)( l. 9U:-05 J Ml)( 1.172-05) 

163.00 163.00 

11D (4.560) Ill) (4.650) 

IU)(2.341•0ll Ja>(2.J8-0l) 

IID( l.6ll-04J Im(1. ,ar-o,I 
IID(l.061-05) i.l(1.7711-05) 

111.,s 181.45 

lltl (2.710) 11D (2. 7'10) 

IID( 1. 391•03) 1011.,01.ol l 
Ill)(9. 701-05) 11D (••30-05 l 
11D( 1.22!!-05I llt)(l.051-05) 

128.17 128.17 

Ill) (1.410) 11D (1.UO) 

IID(7.2ll•02) 111>(7 .3011•02) 

Ill)(5. 051:..05) IID(4,351-05) 

II0(6.36B-06) IID(S.481-06) 

C-10 �
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-------- ------ --------- --------

PIICtD 01.D. MD UIUL'l:I nl\JLA1'IOS 

~ 

C0Dt111'*1 

,~hlcrO&Ail!Ae 

Fccail.a Wa1gbt., Ll>/Lb-Mol• 

C.tell Weight, Kicrogr

coa-uauaa, nq/l)SCK. 

Ea1U10ZI llat.e, Powicla/Bour 

lbdadaa l\at.e, C3r-/S.00lld 

llaachlarob11tadi•,. 

For.ml.I Waight:, Lb/Lb-Hole 

CUc:l> Weigbt:, Hierograaa 

COftC.Dt.r&U011, "9/Dsot. 

Eal.H1on llata, Pow,4-/Bow: 

biadon llata, G.rau/a.c..DO 

4-Chlaro-l--t.hylpl>...ol 

J'or.ila Weight., Lh/I.b-Hcle 

C.tcb Weight, ICJcrogr... 

CODceDU&Uoa, nq/tl8CM. 

lil.bdaa llat.e, J'ow,cla/Bour 

lil.iaaion llat.e, Cr&IU/Secaa4 

2-tllyln&pbt.haleoe 

F«.al.a We1Qllt, ~. 

Catc:11 lleigbt., IUcrogrua 

C:c,aoaauat.1oa, Drii/OIOC • 

lil.iuion Juit.e, Pow,cla/11011Z' 

biadOD .Reta, t:r-.lSecond 

Bm<.ac:blo:rocyclo~tadi

1'...--la VeJ.gbt, Ll>/Lb1'°le 

Catch V.1ght., IUc:l'O!Jr

C011c:entratiaa, nq/D&CN • 

ZlliNiOD .Reta, Po1111da/Uour 

1111NiOA !late, ar-/Seoolld 

2,4,6-'l':ric!lloropl>aaol 

1'a:ra,la Waight, Lb/Lb4tola 

Catch Weigllt., MiC:ro<JHU 

C011cutret.1c,a, 119/Daoc. 

1111aaioa bt.a, Pawiclalll= 

llliaaioa llat.a, a:r..../llaooad 

2,4,5-Trichlo:ropbeool 

rormu wa111bt., Lb/U.-flola 

Clltall V'eipt, IUc.rovr

caa.,...t.:rat.iaa, 1111/Daoc. 

1111u1oa llat.a, Po1111da/Bour 

lbdNiOD .Ret.e, Q:r-/&econ4 

Ollr-+Oe•7A 

127.57 

ID (2.,60) 

Im( 8 . 501•02) 

IQ)( 7. 79B-05 l 

IID( 9.82ll•06) 

260.76 

11D (2,420) 

111)(1. )71+02) 

IID(7. 671'-05) 

IID(9. 6611-06) 

142.51 

11D (1.940) 

111)(6. 7111•02) 

11DC6. 1.51-05) 

IID(7. 7'1-o&) 

142.20 

ias.,oo 
4.)41+04 

l .97S-03 

s.011-0, 

272.77 

IC) ( 10.660) 

111)(3.H&•Ol) 

lm(3. 381-04) 

IID( 4. 261-05 l 

197 .u 
lfD (3 . 230) 

111)(1.121•03) 

llll(l.021-04) 

RDC1. 291-05I 

197.'5 

1ff) (2.510) 

IID( I. 921+02) 

llt)(l.171-05) 

IID(1.Olll:•05) 

KID•*5•7A 

127.57 

Ill) (l.110) 

ID(l.551+03) 

N0(9.581-05) 

IID(l.211-05) 

260. 76 

ND (l.070) 

KD(l.!llttll) 

ND(9 . 46Z-05) 

ICl)(l.19'.E-05) 

142.51 

11D (2.450) 

NOC 1.2:U•Ol) 

RD(7.551-05) 

111)(9.511-oll) 

142. 20 

91.030 

4.551+04 

2.801-0l 

l. 5311-04 

272.77 

Ill) (12.240) 

111>(11.121+03) 

ND(). 77&-04) 

111)(4. 751i:-C5) 

197.4! 

ND (3. 710) 

ND(1.IS&+Ol) 

aD(l.10-04) 

ND(l.Hll-05) 

197.U 

ICD (2.910) 

llll(l.48B•03) 

IID(9.121-0S) 

RD(l.151-05) 

Ollr~-7C HID-~·7C 

127.57 127.57 

II) (6.HO) ND (6.830) 

lfD( l. 431•0)) ND(J . '6:hOl) 

HO( 2. lil-04) IID(2.06S-O,) 

Jll)(J.021-05) 11D(2.60.-05 l 

260.76 260.75 

11D (11 . 590) ND (6.730) 

111)(3.)81:+0l) 11D ( l. 4 UhOl) 

lit>( 2. )6ll-04l IID(2,031-Q4) 

Nt>( 2. 97B•05 J IID(2.56S-05) 

142.59 142.59 

Ill) (5.280) 11D (5.380) 

IID(2 . 71ll+OJ) IID(2.73&.0l) 

IID( 1.891-04 l IID(l.63-04) 

IID(2.l81-0!) ND(2.0SK-05J 

1'2.20 142.:ZO 

Ill) (2.100) ND (2.UO) 

IID(l.Oll+OJ) .,(1.091t0l) 

lfD( 7. 521-05) llll(6.461!-Q5) 

N1>(9.471-06) 111)(8.141-06) 

272.77 272. 77 

RD (15.HO) HD (13.820) 

IID( 1.131+03) IID(7 .01l+Ol] 

IID(5.681•04) IID(4.171-04) 

WD(7. 151-05 l ND(5.21iE-05) 

197.45 197.45 

)ii) (4.120) Ill) (4.200) 

11D(2.,11+0l) lal(2 . U&+Ol) 

HD( l. 731-CM l Ill>( 1. 271-04) 

Nll(2.17B-05) 11D C1.601-05) 

197,U 197.45 

1111) () . 840) NI) (l . J40) 

III>( 1.9711+0]) IID(l.6911+03) 

IID(l. 371-04) ll!l(l.011-0') 

III>(l. 7Jl!-05) lal(l.271-05) 

C-11 �



------ ----- ----- ------

Pill:IJ) DoUA llD llSIILTS VJIULM'IOII 

2-Cb.lanaap.ht.hala11a 

rorsii.. VaiVbt, Lh/Lb-Mol• 

Cau:11 Veiqbt, IUcrograu 

ConoaatratiOII, av/DSO( • 

l'a.laa1oa. Jtat.a, Pci:nc!a/llcur 

bliasiozi ~u. Orau/Second 

2-111tro6111llll8 

F=mlllA lfelgbt, 1.11/'I.b-tlOla 

Catcll W..igbt, Kicrcgrau 

Cancontraticm, agll>SOI • 

Blliaa1011 !late, Po1U1da/llaur 

Ell1H1DD ~ta, Qrau/saooad 

Di.Mtllyl~t..b.a.uta 

F=-ilA Waigllt, Ll>/1.b-tlola 

~tdl Wa1gbt, lUcrcqr

caciea=at1cn, 1>q/l)8C)C' 

~H10D llata, Pc1111da/Bour 

b1aaioa l\ata, Onaa, 3acoDd 

,..,....pbthyl-

FonatlA hight, 1.b~• 

catch waiqllt, Jlic:rograu 

coa0a11trat1oa, ng/Daoc • 

llll1aa1oD IIAta, Pc1111cla/lloar 

11111••1= 11Ata, Onaa/Seccad 

l-llitroaDilill• 

Pcra,a Vaight, Lb/I.h-HDla 

Catch wa1911t, IUcroqrau 

CoacaDtzatJ.OII, Dg/080(. 

J:aiHioll Jl&ta, l'cw,4a/B01l% 

biaa1011 Jlata, c:rau/leccl>d 

Acanaplith

P~la Wa1gbt, IJ>ll.D-ftOla 

Catch Waiqbt, llieroqrau 

C0Cleallt.r&t10G, og/Caot. 
bl.a& iDA llata, l'ow,cla/lcur 

bl.aa1co llata, C:r...,.llecx>Dd 

2,,-D1'l1U'Dpbaaol 

Fonllh lfaigbt, tb/Lb-fCQla 

catch va1gbt, Kicrograu 

C0C1cant.rat10C1, og/Dsac • 

JElaiuioa aata, J'o11114a/Boi&r 

Baiui0D Rate, er....,aeao.,., 

SDaVOLM'l.LI 

COCIUDU-.i 

OUT-.-S-7A 

162.62 

ll1) (1.3'0) 

111)(4.631+~) 

RD(4.:lll-05) 

Ill>(! , 35:1-06) 

1)8,13 

11D (2,970) 

IID( 1.031+03) 

IID(9.'1.1,-05) 

111)(1,191-0S) 

194.lt 

11D (1.140) 

IID(l. 90+02l 

tm(l. 6 lll-05) 

IID( ,. 551-06 I 

152.20 

!ID (1.040) 

Ill)( l. 601•02) 

IID().2H-C5) 

Wl>(,.151-06) 

131.ll 

)ID (9.520) 

IID(J.29B+OJ) 

IID(l.OZl•CM) 

IIDI J. 1011-05 I 

154.21 

Ill) C1.380) 

111)(4. 771:•02) 

111><, .371-05 I 
IID(5.5lll-06) 

18',11 

RC (19,580) 

lCl>(&.77:S+Ol) 

imc 5.:zoa-o,1 

IID(?.82!-05) 

11I!:1-~5-7A 

162.62 

Ill) (l.~01 

111)(7. 701•02) 

a)(4.7U-05) 

11D C5. 98:11-06) 

138.13 

11D (3.4!0) 

ND( 1.701'+03) 

IID(t.051-04) 

IID(l .3:!W-05) 

194.19 

11D (l.llO) 

llll(ll.55ll+02l 

11D C4. 041!-05l 

IIC(5 ,OIE-06) 

152. 20 

11D (1,190) 

RD( 5, 95B•02) 

ND(J.671-05) 

111>[4.Ul-06) 

138.1) 

Ill) ( 10.9JO) 

IID(5.4Q+OJJ 

1G) ( J. l7Z-O~ l 

IID(4,2U-05) 

154,21 

1(1) ( 1. 580) 

IID(7.9Ql+O:ZJ 

lCZ>(4,17Z-05) 

10(5,lllt-05) 

1e,.11 

)fl) (100.990) 

NC(5.CS1+04) 

lC(l.lU-03) 

ND(l.92%-04) 

0{1?~-7C ICIC-l'k5-7C 

ie2.,2 162.62 

Ill) (1.990) II) ( 1. 740) 

IID(l.021+03) IID(B,821+02) 

Nil( 7.121:-05) 111)(5.251-05) 

IID(•.gn-os1 111)(6,621:-06) 

l38,l3 ue.u 
Ill) (4.'30) Ill) (J.150) 

IID(2.27E+Ol) IID(l.911•01) 

11D( 1.591-04) IID(l.171-04) 

Kl>( 2. 008-05) RD( 1. 4 711:-05 I 

194.11 19',lt 

ND (1,700) Ill) (1...0) 

lfl>(a, 721+02 I IIC(7 .511•02) 

RD( 6. 081-05) IID(4.47ll-05) 

IID(7.~71'-06) IID(S ,lill-011) 

u2.20 152.ZO 

Ill) (1.550) Ill) (1.UO) 

11D(7, 951+0:Z) IID(6.lll.02J 

IID(5.55B-05) IID(4.0U-05J 

111)(6 . 9911-<)IIJ la)(5 . 14ll-06) 

138.13 138.U 

Ill) 11,.110) ID (12.340) 

Jll)(7.27Z+Ol) 110(5,2611+03) 

1'1>(5.071-04) llll(l, 7lll-04) 

ND(6,l91!•05) IID(,.IIIIS-05) 

lH.Zl 15,.21 

Ill) (2.0S0) NC (1.790] 

IID( 1.051+03) IID(9,08&•02) 

ND(7.JU:-C5) ND ( 5 ,401-05) 

Ill)(9. 2,11-06) ND(6.ll.l-06) 

184.11 114.11 

NC (29,150) ND (25.390) 

IID(l,501!+0') 111)(1.291!•04) 

ND(l.041!-0l) 11D(7 .,n-041 

IIO(l.JI.K·O') NC(9,66Z-05J 

C-12 �
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----- -------- -------- -----

nl:Lll MTA .a.m IUllutTS 'tA1ULA%ICM 

4-fl1tropllenol 

Forw.ila w.igllt, Lb~le 

C&tc:11 We1!jht, ltic~

Cancaotr•Ucm, D9/D8CK • 

b1H1011 Ill.It.-, l'oYDda/Bour 

ibc&dOD Jl&te, ~-,
Dibeo&oturU 

roraii. Weight, Lb/Lb-flole 

Catc:11 Wei9ht, lUcroqr... 

Canoa.at.rat.lOD, 119/DSClt • 

biaaion ll&ta, Powida/Jlollr 

1t11.1aaion !late, Craaa/Sea,od 

2,,~1Ditrotolu911e 

ranaia v.1g11t, Lll/IJl~e 

Catc:11 Veivbt, k1aroqraae 

caacentr&tion, 119/DSOC • 

1!111H10D Rat.a, Powida/llour 

b.l..iOZI Jlata, t.:z:-/s.oood 

2,6-t>1D1t.rotolu-,e 

J'-1.a ht¢t, ~le 

C:.CQ Veiqbt, kicrD91"

c011centzat1011, Dg/D80C • 

llliH1011 ..i., li'ollllda/801&1: 

l'aiaaioa ll&ta, t;r-/secood 

D1et.lrylpbthal&ta 

r~i. Va19bt, t.b/UH4ole 

C&tall Veigb~, K1eroqraaa 

COA0a11t.ratiaa, 1111/l>eac • 

biHioD Rate , Po1'11da/Jlour 

llll1aai011 ltat., c:r-/~ 
4-Ci.loc~71-p11eaylwtllar 

Fora.a Wa1gllt, LIIILl>-ttola 

cat.ch Vaivbt, NJcroc;raaa 

caneent.rat10111 1111/l)SQC • 

biHiOD Jlata, PollD@/110'1:c 

EaiHiOD Jl&ta, gz:,.../a.con4 

r1ucc...e 

J'oraul& Weight, Lb/Lb-Hole 

Cat.ell Weight , Kieroqr

conea11trat100, Dg/Deo& • 

l'lliuioD ltate, l'owlda/lour 

Eaiaaion ll&te, c:r../a.oand 

IIIKI\IOLM'IL& 

0DDt1J1'*1 

ovr..-5-7A 

1J9 , 11 

Ill) (18,)40) 

Ml)( 6 , JU:•Ol) 

!Ill ( 5,111-04) 

KD( 7, l.21-05) 

161.20 

130.870 

,.,n•04 

,. 1511-0l 

s.:za-o, 

182.1' 

II) (4,800) 

lfl)(l.6U+Ol) 

.so( 1, sa-04 > 

IW( •• 92111-05) 

182.14 �

II) (5 , 110) �

JID( l. 9U•Ol I 
Ill)( 1, 781'-04) 

MDC 2. 2,s-os > 

222. 24 

11D (1 . 500) 

IID(S.191+02) 

ID( ,,751'- 05) 

IID( S. 998-06) 

204 . H 

Ill) (l.540) 

IID ( 5 , 321'• 02) 

ND(4,8H-05) 

IID( 6 , 15!-06 l 

166 . 22 

lit) (1 , 090) 

IID(l, 77S•02) 

IID( l. '51-05) 

IID( & • 351-06) 

KID-l9'.5-7A 

U9.11 

Ill) (21,060) 

IID( 1. 051+04) 

IID(6 . 491-04) 

ID(l.171'-05) 

169,20 

89 . 411() 

4.471•04 

2 , 761-0l 

J . 4n-o, 

182.1' 

Ill) (5 , 510) 

lll)(l . 7~• 0l) 

ll>(l.701-04) 

11D ( 2 . 1'1-05) 

112. 14 

11D (6.UO) 

IID( 3.221• 03) 

IID( 1.98£-04) 

IIO ( 2 . 5011-05) 

222.24 

ND ( l . 720) 

aD(l,61111+02) 

111)(5. 301!-05) 

a:D(~. 6Q-06) 

20&,24 

Ill) (1.770) 

IID ( S.151•02) 

~(5 . ,51-<15 ) 

11Dl6 . ,n-o6J 

166. 22 

ICD ( l.250) 

C,(6.2511+02) 

ID( J, UIH)S) 

ID( C. 851-<>6) 

OU'r-llM5-7C KI!)...*5- 7C 

1]9.11 ll9 . 11 

189.920 2U6,330 

9.741!•04 1, 01•06 

6.801-0l • • 591-02 

,.so:-o, 1.0U-02 

168,20 161, 20 

Ill) [8.890) Ill) ( 1.110) 

llll(4.561•0l) llll(5 .631•02) 

IID(l, 111-CMJ IID(l.l51'-C5) 

llll[4.0lJ-05J 111)(4.221-06) 

182,U 182. 14 

Ill) (7,140) Ill) ( i , 220) 

IID(l,6U+Ol) IID(l , 15S.Ol) 

Ill>( 2. 561-04) IID( 1. eas-0,1 

ND( J. 221-05) 111>(2. 371-':'5) 

112.1' 182.1' 

lit) (8 . l50) ND (7,270) 

JID(4.2H•03) IID(l , 691•03) 

Ir:>( 2 . 991!-04 ) llll( 2 , 1SS-04) 

lll)( J , 7711-05) 111)(2 . 771'-05) 

222.2, 222 . 24 

IQ) (2,230) 11D (1.HOJ 

C(l. Hll•OlJ RD(!t.191'+02) 

IID( 7. 911'- 05) ND(5 , 89S-05) 

ICD(l..OU-~) 11)(7 . 421-06) 

204.24 204. 24 

11D (2 , 300) 11D (2. 000) 

IID[l,181t03) 111>(1 . 0ll+Ol) 

111>(1. US-05) IID(i . OU-OS) 

llll(l.O&ll-05) ND(·7 , 61JH)I) 

166.22 166, 22 

IQ) (1 . 620) 11D (1.'10) 

IID(I. JU•02J ND (7 , 1511•02) 

IID( 5. 801'-0S I Ill)( 4 . 21511-05) 

!lt)(7. l:E-06) !ID( S. 361-06) 

_ C-13 �



------ ------ ------ -----

J'Il!LD DA'rA AIID IUISULT8 tAUUL.\TIOII 

4-Iii t.roAn111ne 

rc~la Weigbt, Lb/Lb-&l• 

C<ltcb W-1gbt, Nicrognaa 

Caaceut.raUOII' "II/1)80C • 

Elli..ioa Rat.a, PoWM!a/BOGr 

b1uioa Rate, araaa/e.oond 

,,,-01.n1t.rc-2~r1p11eD01 

Po""'la Waight, I.b/Lb-Mcle 

C•tcb w•1gbt, Micrograaa 

t0Dc:e.ut.ra t.1011, oq/l)3CJt • 

ltaiuiDA Rate, Pow,da/Bour 

Dl1HiOII Rate, i.raaa/seeolld 

....1 troaocUp11 ...r1awiac 1 > 
J'Qt'alla Waight, I.b/Lb-HOle 

~t.ch Waight, HJarograaa 

C011caatrat.1c,a1 ag/ll80C • 

llliHiOG JlaU, Pcwida/aaur 

Eal.HiOG !late, Qr-/Secozid 

4-B~~l-p"-nyletbar 

7-U W•igllt, I.b~l• 

tatcll We1gbt, K1C~

CGaoeAtnUca, ng/l>aoc • 

111liui011 Jltau, Powida/Baur 

:BlliNloD MW, Qr.../8-114 

8-.cblaz:Qbeo

J'nrm>la We1gbt, Lb/Lb-flole 

Catcb Weight, HJcrogr... 

cocoeatrati011, ag/l)SQt • 

BlliHion Ilate. POWidaIBOOIZ 

BlliHion Rate, orau/seocmcs 
,..,taeblorop11...o1 

J'oewl.& We1gtit, I.b/Lb-HOle 

C•tcb We111bt, K1cr:011~

Coocantrat.1an, 1111/Daoc • 

ElliHiDl1 Jlate, J>owtda/Bour 

laiHion Rate, orau/s.ooGd 
PtaDAntbrene 

P~ Walgbt, Lb/Lb-Mole 

C:.tcb Waight, Microgr... 

COQCelltr&tica, Dg/l>aal • 

ltaiH1011 Rate, '°"'1da!lkK.r 

biulon !late, ~.../Sec:cnd 

~ 

Coat1nll8d 

OUl'-HK5-7A 

llt.13 

JIil ( 10,00) 

IID(l.62Jl•Ol) 

III>( 3.322-cM) 

IID(,.10-05) 

198.13 

ND (21.140) 

1(1)(7.)lB•Ol) 

IID(6. 701-<>41 

III>( 8. UB-05) 

198.U 

lit) (1.170] 

RD(6.IU+O:Z) 

ID(tl.2411-05) 

ID( 7. 8611-06) 

249.11 

11D (4.82()) 

Ill)(1. 671+03) 

111)(1.531-0') 

IID( l, 921-05) 

28'.71 

11D (5.170) 

IID( 1. en+ol l 
lit>( l. 70B-04) 

IID( 2. 141-05J 

266.3' 

ND (24.UO) 

IID(l.54B+Ol) 

111)(7.821-04) 

Ill)(9. 861-05 l 

178.23 

129 , 9'0 

4.491•04 

4.1:ZZ-Ol 

5.l9ll-04 

KID-NC!-7A 

1]8.13 

Ir!) (12.020) 

ND C6 .O!ll•OJ l 

11D ( 3.701-04 l 
lllll(4.6711-09) 

198.lJ 

RD (U.530) 

KD(9. 751•03) 

ND(6.0<B-04) 

111>(7 .588-05) 

198.13 

Ill> (1.820) 

lll)(t.10r+02) 

IID(5.61S-05) 

IID(7 .0f>Jl-06) 

249.11 

WD (4 . '50) 

IID(2.221+03) 

IID(l.371-04) 

ND(1. 738-0S) 

214.78 

ND (,.HO) 

llll(2.'8B+Ol) 

111)(1.SU-O•l 

IIC(1. 9 31Hl5 ) 

266.3, 

)II) (22. 820) 

IID(l.14!:•04) 

ND(7. OJB-O,) 

ND( 8. 8611-05) 

171.23 

66.870 

3.348•04 

2.068-03 

2. 6()B-04 

Ol11'40t5-7C IUC-l'N5-7C 

138.lJ 138.13 

11D ( 15.S90) Ill) (l3.5to) 

IW( 8 . 001+03) IID(li.8D+C3) 

ND( 5. 581-04) Ill)(4 .1oa-o,) 

JID(7. Olll-05 l ND(5.1,S-05) 

lH.U 198.13 

Ill) (22.830) Ill) (16.310) 

ND(l, 17B+04) IID(8.211•03) 

Ill>(8.1'B-04) 11D(4. 9ZB-o4 l 

IID( 1. 0llli-04) IID(li.201-05) 

198.ll 198.U 
Ill) (2.120) 11D (1.5:ZO) 

Ill)( l. 011B+03) IIC(7.71S.«12) 

IID(7.591!-05) 110(4.'91-0SJ 

IID( 9. S6B-06) IID(5. 78X-06) 

2•9-11 2,9.11 

Ill) (5 . 210) II) (3,720) 

111)(2.671+03) 11>(1.8U+o3) 

Ill)( 1. 81iB-<U) llll(l.1U-o4] 

Ill)( 2, 351-05) llll(l.42B-OSJ 

214.71 214.71 

Ill) (5.100) 11D (4.140) 

ND( 2.971•03 l ND(2.10l•03) 

IID(2.0H-04) IID(l.2U-041 

IID(2.6ll-05) IID(l.Hl-05) 

2116.34 2611.)4 

11D (26.670) 11D (19.040) 

IID( 1.l7B•04J ND (SI , 6611•03 l 

111)(9.551-04) ND(S.75ll-04J 

Ill)( l. 201- 04 l IID(7 .248-05) 

178.23 178.23 

26.770 II) (0.500) 

1.37B+04 111(2. 54lh02) 

9, 588-04 11D(1.5 lS-05 l 
1.:l1B-04 IID(l.90l-06) 

C-14 �
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PULD DM7. JJID JIUIIL~ 'tAIIUl.\l'IOII 

SllKIVOLA'l'IU �

Colltillued �

Allthrac.... 

For.Ila Vdght, Lb/IJH4cl• 

catcli weight, IUerogrm 

c00oecuat1011, DQIPSCN • 

ltahdo11 Jlata, PoW14a/B<Nr 

ltaiHi"" !lat., Qraaa/lleooad 

Di-11-butylpllehAlata 

l'onllla lfeigllt, Lb/Ll,-.le 

ca~ VouQ!lt, K1c:TC>qr... 

COOQIZltrl t.1011, ng/1),oc • 

Baiui011 llat.11, PDWJdallra..r 

B1liaai0D Jlata, Oraaa/Se<:ond 

Fluorantll

,~la w.ight, Lb/lJ:>-HDl• 

Cltcll w.i9llt, Nkn>QrU18 

Caaoeatrat.1aa, 119/llSCK • 

ltaiUiDD Jlata, Pow,da/B<Nr 

lbliuioa Jl&ta, er...tllec,oDd 

i>yrec• 

FO~ w.J.~• .r.b/1.1>-ffOle 

Ca'Ulb Vd{fbt, IUcro,.i-

c011oaati-ati011, a;/l)SCI(. 

za1u1011 Rate, Powu1a/B0111" 

EaiuiOA Jlata, (:r-/Se00M 

Butylbenzylplltb&lata 

rorau.a Weight, Lb/UHtole 

catch we1911t, Nier011r

Cancant.rat1aa, 1111/l)SQ(. 

llaiad011 Jlata, Pow,dallrDIU" 

niu ion bu, ei-...111eoom1 

J,l'-D1ellloroberuidae 

7or.il& Weigbt, Lb/Lb~le 

C&~ Weight, Micr"091"

c011cant.r•Ucm, a;/DSCK • 

llaiu1oa llata, Po1>11dalllo0lr 

~uian Jlata, Qraaa/S.COlld 

lenso(a)utllracene 

F<>ra1la wa1911t, Lt>~• 

Ca~ W.1gllt, IUC'°91"

Coaoantrat.1aa, av/t>Sot • 
Baiuion llata, Po1>11da/BOQ1" 

J!mha1oa llata, araau/s.coQCS 

ovr~-7A 

171.ll 

Ill) (0.670) 

110 (2. l2B•02) 

Ill) ( 2. 1211-0~) 

ID(Z.6711-0G) 

211.35 

11D (1.130) 

IIP(l.91.:1•02) 

lll>(l.58E-0S) 

IID(4.5lll-06J 

202.26 

Ill) (14.2901 

Ill)(,. 9411+03J 
11D( 4. 5JZ-o4 J 
Ill:(~.7011-05] 

202 . 26 

Ill) (0.230) 

Ill)( 7. 9511+01) 

11D (7. ZSll-06 l 

11D (9. 1H..(l7) 

312.39 

Ill) (0.820) 

111)(2.lllltOZ) 

lm(2.6011-05) 

1'1>(3.2711-01) 

253.13 

HD (J.7,0) 

IID(1.JU+03) 

IID(l.2011-0C) 

IID(l.511-05) 

228.30 

11D (O.JOO) 

IID(l.0411+02) 

NI>(9. 5011-06 l 

IID(l. 201-o6 l 

C-15 �

MtO-IM5-7A 

171.23 

1K) (0.620) 

IID(). lOB•O-') 

ND(l.9111-05) 

IID(Z . 4U-06) 

271.35 

Ml) (1.050) 

IW(5.25&+02) 

ICl)(J . 2lll-05) 

ICD(,.OU-06) 

202.26 

26.620 

1.JJs•o• 

1.201-0, 

1.Ollt-OC 

202. 26 

11D 11,.osoJ 

IID(7.021h03] 

R0(4.Jlll-OC) 

MC(S.,SZ-05) 

ll2.J9 

ND (1.2101 

IID(6 . 0SB+o2J 

Ill>().731!-05) 

Ill)(,.7(!11-06) 

253.ll 

Ill) (S. 510) 

lilD ( 2. 791:+03) 

ND(t. 721!-CC) 

II0(2.1'111-05) 

221.JO 

Ill) (4,410) 

N0(2.20B•Ol) 

Nll(l.31>Z-04) 

IID(l.7U-05) 

Olfl'-5-7C KID-MM5-7C 

171.2] 178.2l 

lfZ) (0.130) IC) (0.520) 

lll>(J.141•02) ND/2.6411+02) 

111)(2.61.E-05) ND(l.5"/E-05) 

lm(l.291-01>) MC( 1.9811-06) 

218.35 278.)5 

ND (10.200) Ill) (0.870) 

111:( 5. ZJl+Ol I KD(4 . 4lll•02) 

ND(l.15ll-o, J !CD( 2. 631-05) 

MD( 4 . 601-05 J MD(l .llll-06) 

202.26 202. 26 

ND (4.l50J 11D (0.l40) 

ND[ Z. 231+03 J II>( 1.72lh02) 

IID( 1.S6lt - 04J Kl) ( 1.OJll-05 l 
11D C1.961H,:,, ND(l.291!-06) 

202 .26 202.26 

Ill) (0. 210) Ill) ( 0.110) 

ID(l.CU•Ol) II0(8.11Jl•Ol) 

Ml>(l.0011-05) IID(4.llK-06) 

IID(l.261-06) 111)(1.0ff-07) 

312 .39 l12.l9 

Ml) (1.000) MC (0.560) 

JID(5. 1311+02) 111)(2.1Ut02) 

Nt>(). 581!-05) ND( 1.698-05) 

IID(4.5U-06) ND(2.l3B-06) 

2Sl . 1l 25J.1l 

11D (4.HO) MC (2.610) 

IID(2.lH•Ol) !ID( l .32B•Ol) 

1'1>( 1 . 66!-0C J IID(l . Hll-05) 

110( 2. 09B-05 J IID(9.93Z-06) 

2ll.l0 221.30 

11D (0.360) NI) (0.200) 

HD(l.85B+OZ) IIID(l.OU•Ol) 

IID(1.2H-05) 111)(6.0U-06) 

IID( 1.1211-06) IID(7 .&ll!-07) 

http:Lb/Ll,-.le


------- ---------

FIELD~ ARC RBSULl'S 'J:ABULM'lON 

Chryaane 

Pona:ila Weight, Lb/:r.J:Htole 

Catcil Veigbt, Microqr&JU 

Concentration, ng/Dsac • 

bieaion Reta, Pounda/Bour 

bi..1011 Rat.a, Gr81U/Secood 

bia(2-Bt.hylhexyl)pbthelata 

F0r11111.I Veigbt, Lb/Ll>-f4ole 

catcb weight, Mie,:ograaa 

cocoenuaUon, ng/Dsot. 

b1••1on .!late, Pounda/llour 

bi••ioa R.ata, Gr-lS.CODd 

01-n-oc:tylpbtllalate 
P=-ila Veigb.t, Lb/Lb-Mole 

Catcb Waight, Kicrograaa 

Concentratica, 119/Dsac • 

bi-ion :Rate, PoWlda/llow: 

11ta1-1011 Rat.a, c:r.../seoond 

Bellzo(b) tluorantluma 

Fonw.a Weicjbt, Lb/UHfol• 

catch W&J.gbt, Hicrogr

concentratioc, 11g/t)SQ( • 

biuioa Jlate, Pound•/llour 

b.1••1ou llate, Grem./Seooud 

Benso(k)fluorenthana 

Porwula Waight, Lb/Lb-4tola 

Cat.:11 Vaigbt, Microgr... 

Ccaoantrati011, ng/DSOl • 

biHiOD l'tat.a, 'J'cMmde/Bour 

EaiHiOD llata, 1:ralU/lla00nd 

Ben:zo(.)pyrwi• 

PorailA Weight, Lb./~l.a 

Cat.ch Weight, Kic.rograaa 

c.incen~•t1oa, i,g/DSQt • 

bi-ion lt&te, Jloun~/Dcur 

ElaJ.Hion 1'&te, Creu/Second 

Indeno(l,2,3-cd)pyrece 

Porwul.a Weight, Lb/Lb-Hole 

catch Weight, MicrogralU 

coccentration, 119/030(. 

biHiOll Rate, Pounda~ 

Bmi••ion .!late, Gr1UU/8acond 

~LArILE 

Collt1nl-1 

ot11'40<5 - 7 A 

228.251 

Ill) (0.310) 

KD(l.07E+02) 

HD(9. B2:s-0(;) 

lfD(l. 2,B-06) 

390.56 

8'.370 

2.921:+0, 

2.67K-Ol 

l.3711-04 

390.62 

ND c, . !1101 

IID(l.70Jlt0l] 

tro(1.5Q-o4] 

W(l,96ll-05J 

252.32 

HD (0,580) 

ND(2,0U+02) 

ND( 1. 84.:S-05) 

ND(2.3:.lll:-06) 

252.32 

KO (0.500) 

IID(l.73ll+02) 

ll0(1. 58K-05) 

.IID(2 . DOE-06) 

252.32 

JID (0, 730) 

IID(2 , 52B•02) 

llt>(2.lU-05) 

IID(2,9U-06) 

288.35 �

Ill) (1.5601 �

ND( 5.39E+02) �

IID( 4, 942-05) 

HD(6. 231!-06) 

KID-t+l.5-7A 

228. 29 

NI) (0,460) 

ND(2.30B+o2) 

HD( 1.,2E-05) 

Kil ( 1.791!-06) 

390. S.6 

52.210 

2,61.E•04 

1.61K-DJ 

:Z . Olli:-04 

390.62 

HD (0, 910) 

ND(4,5511:.02) 

N0(2 ,80E-05) 

ND(l.SJJl-06) 

252.32 

HD (1,290) 

!ID(6.451!+02) 

HD(l,971!-05) 

HD(5 ,OlE-C6) 

252.32 

NI) (l.120) 

ND(S.6CE+02) 

RD( J ,45X-05) 

ND ( 4 , l5E-06) 

252.32 

ND [1.530) 

N0(8, 151!•02) 

ND(5 .02E-05) 

N1>{5.33E-06) 

288• .35 

ND ( 3.470) 

HD( 1, 731!+03) 

ND(l.0711-04) 

!i:>( 1.351!-05) 

OUT~ 7C M1D-l9l5-7C 

------- --------

228 . 29 228,29 

Ill) (0.380) MD (0.210) 

I'll( 1 . 95E+02) IID(l.061!+02) 

IID( 1 , l6K-05) KD(6 . J,E-05) 

RD( 1. 71.E-06) !ID(7 .!19E-07 ) 

390.56 390.56 

ND [10.260) 1'1.180 

ND[5.:Z6B+0l) 7.lH.:+04 

JIID[].6711:-04) ,.21i1-0J 

)q) I4 . lilK-05 J 5.371i:-04 

390.62 390.62 

I'll) (0.380) ND (1396.850) 

11D(l,95Z+02) 11D(7.08E+05l 

lfD( 1. llill-05) IID(4 . 22E-02) 

KD(1. 7U-06) IID(5 , ll.11:-03) 

252.32 :ZS2.l2 

llD (0.550) 11D (1657.'80) 

lfl)(2,$21!+02) ND(8 , .UB+05) 

lfD(l,97S-05) RD( 5 ,OOB-02) 

ND( 2, 48E-05) ND (6 ,302-03) 

252.32 252.32 

HD (0.470) ND (809.160) 

IID[2 . UB+02) ND(,.lOE+OS) 

IID(l . li8E-05) ND(2 . '41!-0:ZJ 

.ND( 2 • l.2E-06 ) HD(l . 08E-03J 

252.32 252. 32 

MD (0,590) HD (955,720) 

RD( 3,54£•02) HD(4.85E+05) 

liD(2.41l!-05) NI) ( 2. 892-02) 

ND( 3. lll!-06) ND (J • 6,x-ol) 

2S.,.J5 288.35 

ND [l.470) ND ( 2346. 940) 

KD(7.541i:+02) ND(l.19E+06) 

KD(5,26E-05) ND(7.091!-02) 

H!){6,1i3B-06) ND(8.931!-0l) 

C-16 �
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-------- ---------- ------------------

FIELD llA%A AllD g:iUI,'J:3 'IAIIULATIOII 

s:D<IVOLM'ILZ 

conU:iued 

=~-7A Kl1Ht45-7A Ol1r-HM5-7C ltll>-i.15-7C 

D!be.nz(a,h)Mcilraeeoa 

F01:1111la W-1gllt, L1>/Lb-t10le 

Catch Veigbt, IUc!'09.:C... 

Concentration, ng/DSCK • 

Ba1aa1on 116U, P0W1da/B0\lr 

11:al.ae1011 1'at.e, ~...,s.colld 
Ben..,.(g,b,i)pacyl..,a 

FcrwulA Vaigllt, Lb/Lb-Nol• 

Cau:b Weight, Kicrograma 

Concantratioo, !Mil/DSCN • 

iraia•1011 1'ata, ,owida/BO&U: 

J:al.ea1011 l\ata, or.../secolld 

278 .35 

11D (1.27C) 

IID(,.391!:•02} 

iroc,.02i.-os, 

llll( 5. 07E-0Ci l 

276.]4 

RI) (1,130) 

IID(l.9ll•02) 

lll)(J.581:-05) 

lll)(4.5ll-06) 

278.35 

Ill) (Z.8301 

h1>( l.'1E•Oll 

ND( 8. 72£-05 l 

10(1. lOX-05 l 

276.34 

HD (l.510) 

ICD(1.25E+03) 

111)(7.731-05) 

llll(!I.HB-06) 

21,.35 271.]5 

lll) (l.200) ND (2150. 640) 

1'D(6.15E•02) NI)( 1.091+06) 

KD( ,. 29E-0~) ND(6.,lll:-Ol) 

Kl)(5.4U-06) l!D(l. lU:-<lll 

276.34 276. 34 

Ill) (1.060) KD (1266.860) 

l10(5.4U+Ol) HD(6.4U+05) 

IID( l. 7911:-05) l!D(l.12ll-Ol) 

llll(4. '81!-06) ND(4 ,82E-Ol) 

C-17 �
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Pl&nt: MI, Sit.a lil 

sampling Loc&t10Zll Multiple B.anll Incinarat.or Stacie Oparat.or, R.k!l&.n! L. Jtgn,go 

Dau 

Start. T1

l'iAUb T1

11et. suplil>q Time, ,Uo11Ua 

Dry !:&a Metar Coe!tlc!eat 

B&r01NU1c PrMallnl, In. 11v. 
Matar Tomperatura, tag. r 
vol nae Hat.ered, oscr • 
rlua Ga• Plow Rat.a, Ory 8CPX • 

1'<,rylon1tr1le 

For-.Jla \i'eiqh~. Lb/1.l:H'lola 

C.&tch VeiOl>t, Kicrograiu 

coo.,.,,trauon, J19/Daac. 

EEiHioa ~ta, Powiw,'Bow: 

E:aha1oa Rat.a, Qrua/Secoad 

Viayl chloride 

ror=il& Weight, L~II.b-feole 

cateh Velgbt, >Uc~au 

Coaoent.ratloa, 1111/DS04 • 

Elaiaaton Ilat., Pauada/!!our 

h!aaioa ll&t.a, Or&C9/Seo0Dd 

Molt.llyleaa Chloride 

F~ Walgbt, Lb/Lb-feole 

Cat.ch Weight, Kicrovr

cocc.n't.rat!otJ, ~/030( • 

bl.ad011 Rate , PouaCallil>llr 

EaiH1DD Jute, !:rua/Seco<>d 

Chlorotoni 

Formula Weight, Lb/Lb-Hole 

catcb Wei<p>t, ltic::rO\jXua 

Concentr&tton, n11/DS01 • 

Emi..ion Rat., Pocnda/Bour 

1:a1..1011 Rat.a, or.../Seooad 

1,2-D1clllaroatba:M 

ror..i. Weight, I.blU>-Male 

C..tdt Waight, IUDrogr

CCIIC8atrat1aa, nq/l)SO( • 

11:miaaioa Rat.a, PollDda /Bour 

ltll.1-•1011 Rate, orau/~ 

7A-V-1 

5/JO/IIO 

2015 

20]5 

20 

0.9970 

29.20 

H 

C.687 

19500 

S3.06 

,1.168 

2,11.1+06 

1.Hl-01 

1.951-02 

62.50 

11D (0 , 005) 

RD(2.571•02) 

IID( 1. IU:-05) 

1(!)(2. 36!-06) 

84.94 

2.05, 

1.061+05 

7. 7U-03 

9. 1:..1.-0, 

119.)8 

0.592 

l. 04£+04 

2,22.a-O) 

2 .eoa-4, 

91.H 

11D (0.00]) 

HD( 1. 548+02) 

HD( 1. 131-05) 

ND(l . 421-Q6) 

78-<J-V-1 

5/J0/90 

2036 

205' 

20 

1.ou, 
29.20 

68 

0.681 

19SOO 

5].06 

12.8'1 

6.E6E+05 

•••0.-02 

6.131:-0] 

62,50 

1(1) [0,005) 

HD(2.~9i•02) 

Kt [ l.891:-05) 

llll(2.)9S--06) 

84.9' 

1.982 

l.031:•05 

7. ~U:-03 

9. 461-0. 

:l9 . J3 

ND (0.002) 

IID( I .OU:•02) 

III:(7.5!8-06) 

110(9. 5~1-07) 

98 . 96 

11D (0.00J) 

IIO( I. 56.+02) 

11D ( 1. l 4E-C5) 

IC)( 1, 431-06) 

7C-V-1 

5/30/90 

2117 

2137 

20 

0.9970 

29.20 

65 

0 . 69, 

19500 

53 . 06 

27.909 

1.421•06 

l . OU-01 

1.JUl-02 

62.50 

Ill) (0.0~) 

lll)(J.05h02) 

ll:>(2.231'!-05) 

Ill)(2. lla-05 l 

a,.94 
0.856 

4.l6E•o, 

J.lD-Ol 

,.011-0, 

....:,.~
0.811 

4.16!!•0' 

) . 0411-0J 

J.8311:-0, 

98.96 

ND (0.00J) 

IID(1.5Jll•02) 

Ill)( 1. lll-OS) 

ND( 1. 4U:-06) 

C-18 �
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------ ------- -------

FIELD MrA AND RESUL'l'B 'UJIULA!rIOII 

1,1,1-'l'richloroethane 

Poraila Weight, tb/t.b-Mole 

Catch Weight, Kicr1>9r111U 

Concenuatioa, ng/DSC!t * 
BllliNiOD Rate, Powidal'llour 

EmiHion Rate, Orua/Sac::ond 

Ca.rboa Tattachloride 

PoCIIRlla Weight, Lb/tl:H4ole 

Catch Weight, M.1~ama 

Coacentrat.ioa, ngfl)SCM• 

lbliHiOII llate, P0W1da/11our 

IJl1Hi0D llate, Crasa/Second 

'l'richloroetb&De 

Fonaila Weight, Lb/Lb-Hole 

C.atch Weight, H.icrogr&JU 

CODCal>Lr.aUon, ng/t)SQ( • 

Eaiaaioa a:..-c., Pounda/B0\2% 

Eaieaion ~te, t;raiu/:second 

Banzeaa 

FOJ:llllla W&t.ght, Lb~le 

c.a~ Waight, Microgr.ama 

Coo~tt".ation, 09/DSCK • 

Emiaaion lt4te, Pounda/Bour 

Kmtaaion lt4tAI, Grima/Second 

Tetrachloroethene 

Formila Weight, Lb/Lb4'ole 

c.atch Wei;llt, M.1crcgrair.a 

conce11uat1011, og/DSCK * 
biui011 Jlata, PcUllda/Bour 

biui011 Rate, <lraaa/S.OODd 

Toluene 

Porail.a Weigbt, Lb/Lb-Mole 

C•tc:h Weight, K1croqr,... 

Coneentrati011, ng/DSCM * 
Bmiaaion JI.ate, Pound.a/Bour 

Emiadon 1'.ate, Crama/Secoad 

Chlorobeiu:e-

PoniulA Weigbt, Lb/Lb-Hole 

Catch Veigbt, Kic:rograms 

Concentration, ng/DSO( • 

E"'1..ion l\4te, Pounda/Bcrur 

Eai..1on 114te, Or41119/Sec:olld 

Conti.nl-1 

7A--0-V-l 

133.U 

lfD (0.002) 

!ID( l.OJB+O:Z) 

IID( 7.5U-N) 

lit)( 9. ,61- 07) 

153.82 

lit) (0,002) 

IID( 1. 03!+02 l 
111)(7.5~) 

ND(9.,U-07) 

131. ,o 
11D (0.002) 

ND(l.OJll:+02) 

ND(7 .51.lt-06) 

JID(!l.4611-07] 

78.12 

401.912 

2.06E+07 

1. 51E+OO 

l.901Hll 

163.85 

Ill) (0.032] 

ND(l.6,ll+OJ] 

Ill>[ 1. 20B-G4] 

ND[l.511-05] 

92.13 

108. 201 

5.56E+06 

4.06E-01 

5.12£-02 

112.56 

ll'O (0,023] �

NO(l. 18B+03] �

HD(8.63E-05] �

ND(l . 09E-05] �

7!-0-V-1 

133.,1 

0.62, 

3.241+~ 

2. 3151!-0J 

2.'81!-04 

lSJ.82 

MD (0.00]) 

!Cl)(l.563•02] 

Jl!>(l.18-05] 

11D ( 1. ,31r-011) 

ui.,o 

0.5!12 

l.07E+04 

2.24E-OJ 

2.8lli:-o, 

78.12 

68 . 153 

J,Slll+Oli 

2. 5811'-0l 

3.25!'-02 

163.85 

0.591 

J.0611+0, 

2.2tK-OJ 

2.82E-04 

92.13 

61.346 

3.1ei.+06 

2.32B-01 

2. 9311-02 

112.56 

0.424 

2.2011:+04 

1.61.ll-03 

2.0211-04 

7C-O-V-l 

133.U 

o.,,o 
3.771+0~ 

2.75l!-OJ 

J.,n-o, 

153.82 

Ht) {0.003) 

IID(l.53B•02) 

IID( 1. UB-05) 

Rl>{l.'ll!-06) 

131.,0 

0,720 

3.156E+0' 

2.liBX-03 

J.J7E-o, 

78 . 12 

137.4(12 

15,9911+06 

5,lU:-01 

6,'41-02 

163.85 

0.6JS 

J .2lE+04 

2.J6E-OJ 

2 .9711-04 

92.13 

178.215 

9.07K+uo 

6.6ll-01 

8.3511-02 

112 .56 

l.605 

8.17K+04 

5.9711-03 

7.52Jl-04 

C-19 �



------ ------ ------
Bthylberu:ar.a 

Formula Weight, L!)/1.b-Mola 

Catcb Waight, Micrograaa 

Concentrati011, ng~• 

i:aiHion Rate, Powida/liou.r 

biaa1011 Ra~, G::-ua/second 

PIELD DATA AMI) llSULTS TABIJLA1'IOII 

Continued 

7A.-O-V-l 7B-O-V-1 

106.16 106.16 

0.070 0.780 

).601•03 ,.0•1•04 

2.63B-O, 2-9~8-03 

l.llB--05 ). 72J1-04 

7C-O-V-1 

106.16 

7.23' 

3.68E+05 

2.698-02 

3.)911:-03 

C-20 �



PIKLO DATA AND RIISUL'l'S 'rABULATIOII 

Continu.d 

Pl&nt: 88I, S1ta 9 

Saapling I.ocaUan, Mult1pla Hearth Inciurator SUI.Ck Opentor: Ricbard L. Moreno 

7A--O-V-2 iB--0-V-2 7C--O-V-2 

----- ------- -------
Oate !/ll/90 5/31/90 5/31/90 

Stan TilN 16'5 1705 1725 

Finiab Tilne 1705 1725 11,5 

Net Sampling Ti.ae, Kinuta• 20 20 20 

Dry Gu Mater Coe!!iciant l.011' 0.9970 1.0lU 
.B~t.ric Preaaure, In. Ilg. 29.70 29.70 29.70 

Meter 'fwllperatun, Deg. P 77 78 82 

voluma Me~, OSCP • 0.699 0.671 0.690 

Plua Gaa Flow Rate, Ory 3CFK • 18800 18800 18800 

Aerylollitrile 

Poniuu weight, I.b/Lb~ole 53.06 53.06 53.06 

Catcll Weight, Kicrogrua 23.804 18 .357 22.722 

Concentratiaa, ng/l)BCK • 1.20B+06 9.66B+05 l.16B+Ol5 

biadon Rate, :--lll1dli /Bour 8.4711-<)2 6. 80B-02 8 . 191!-0.: 

biaaion Rate, Grau/Second 1.011--02 8.571-03 1.0llt-02 

vinyl chloride 

l'araula Weight, Lb/Lb~ole 62.50 62.50 62.50 

C&tdl Waigbt., Microqraiu 4.282 !ID (0.004) ,.150 

ccocanuat..1011, ug/DSCM • 2.161!+05 !ID(2.l0E+02) 2.13h05 

b.iaaion JI.ate, Pounds/Bour 1.521-02 HD (1.48E-05) l.501!!-02 

Ea1aaion JI.ate, Grua/secolld 1.921-03 HD(l.B7E-06) 1.891!-0l 

.Katlly:t..na ch.lar1d• 

F=m>la llai~t, Lb/Lb-Male H.9' 8'.94 8'.94 

Cat.di ~¢t., Jttc:rograiu 0.303 0.149 0.491 

Concentration, a,g/DSCH. l.53E+04 7. 8'E+03 2.511!+04 

li:m.1aaion Jlata , Pow,da/Bour l.08E-OJ 5.521!!-04 l.77E-Ol 

Em.1aa1on Jlate, C:X-ua/s.:ond 1.lf>lt-04 6.96E-05 2.2JB-04 

ch.1orotoni 

Form,la Weio:-.t., !.b/Lb~le 119.38 119. 38 119. 38 
C&t.cb Ve.igllt, MiCro<jlTUla 0.594 0.475 0.323 
C011oaatrati011, 119/tlsot • J.OOB+o, 2.50!!•04 1.65B+o, 
B:aiaaion 1'1at.e, Pcunda/Bour 2.lU-03 1 . 76E-03 1.1611-03 
Ba1aa1on Jllat.e, Craau/Secocd 2.66B-04 2.22E-04 1.,1s-o, 

l,2-l>1chlorouthana 

Foniula Weight, Lb/Lb4'ola 98.96 98.96 98.96 

Catch We1gbt, 1UcrcgrA1U !ID (0.002) MD (0.002) If!) (0.002) 
Cancant.rat1an, ng/tlsot • Nl)(1.01B+02) ND(l.0511+02) !ID(l.02B+02) 
biaaiou Rate, Pcunda/Bour HD(7.12l!!-06) ND(7.'1B- 06) 111)(7.21.E-06) 
biaaian bt.a, Crama/Secolld HD( 8.971!!-07) ND(9.34l!-07) !ID( 9.091!!-07) 
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-------- ------- --------
1,1,1-'rrichlcroethana 

l"onml.a Weight, Lb/Lb-Hal• 

Cat.ch Weight, HicroqrAIU 

Ccoceatratiaa, ag/DS04 • 

!:m.iadon Jlate, Pour,da/Bour 

BllliHicD Rate, CrA.llls/Socond 

Carbon Tetrachlorid• 

Poaaila W•igbt, Lb/U>-Hol• 

Catch Weight, Mic"""lrama 

Concentration, ng/CSCH • 

bdnioa Jlata, Pounda/Bour 

Kaiaaioa Jlate, er-/Second 

'l'richloroatbene 

Ponula Weigbt, Lb/Lb-Mole 

Catch W•ight, Kicrogr&ma 

Ccoceatratioa, 09/t)sot • 

b.iaaion Rate, Pounda /Bour 

EllliHiOD Rate, c.r111111/saooud 

Ban.z:ea. 

Form,l.11 Weight, Lb/Lb-Mola 

Catch Weight, Kicrograu 

Conc:eutration, ag/DSCM • 

biHi.oa Rate, POUDda/Bour 

EaiHiOD Rate, Gram/Second 

Tetrach1oroethane 

P~la Weigbt, Lb/Lb-Hole 

Catch Wai9ht, M.1crogr&ma 

ConcentraUaa, l"!iJ/Dllot • 

b.inion Jlate, Pounda/BOIU' 

biaaioa Jlata, Cra&a/Sacond 

Toluaa. 

Formula Waight, Lb/Lb-Hol• 

C&tcb Weigbt, M.1crograin 

Concentratioa, ng/DSCM • 

biaaion Jlat.a, 'Powidlt/l!our 

EJll.iHiOII Rata, Cr&Ea/S.C:Olld 

Chloroben.z:eae 

Foraula W•ight, Lb/Lb-Hol• 

Catch Wai'ijbt, 1Ucrogr11M 

Ccncentratioa, Dg/DSCK • 

E.m.iaaion JI.au., Pounda /Bour 

Kmiaaion !late, GrAJU/Saoond 

FIELD tlA:rA AIID RESULTS 

ccatinued 

7A-0-V- 2 

133. 41 

0.524 

2.65B+04 

1.861HJl 

2.351:-0, 

153.82 �

11D (0.002) �

IID{ 1. 01!+02) 

.1'1)(7 .12!-06) 

JID(S.97&-07) 

131.40 

0.603 

J.05B+04 

2.151-0l 

2.7CE-04 

78.12 

93.053 

4.70E+06 

3.JlB-01 

,.17E-02 

163.85 

o. 740 

1.,u+o, 

2.63B-03 

l.J2B-0, 

92.13 

76.782 

3. 88E•06 

2. 73B-Ol 

3.'4!-02 

112.56 

0.826 

4.17B•04 

2.941!-03 

3. 7011-0, 

'l:AIIULATIOll 

7B-0-V-2 

133.'1 

0.418 

2.20B+O& 

1.55B-OJ 

1.95E-04 

153.82 

!ID (0.002) 

IID(l.05B+02) 

IID{7. 41B-06) 

1111(9.JU-07) 

131.,0 

0.576 

J.Ol.!+04 

2.lJB-03 

2.691!-0, 

78, 12 

gs.6s9 

,.03B+06 

3.55B-Ol 

4.'7B-02 

163.85 

0.749 

J. 94!+04 

2.7SB-03 

3.50£-04 

92.13 

97.151 

5.11B+06 

3.601!-0l 

,.541!-02 

112. 56 

2. 775 

l.46E+05 

1.0JB-02 

1. JOB-Cl 

7C-O-V-2 

133.U 

0.35:Z 

1.80B+O& 

l.27K-Ol 

l.60£-04 

153.82 

11D (0.002) 

Im( 1.02B+02) 

WD(7.2U-06) 

t1D(9.09B-07) 

131.40 

0.422 

2.16E+o, 

l.52B-03 

l.92B-O, 

78.12 

l08.26l 

S. 5U+06 

3.90&-0l 

.C.922-02 

163.85 

o.,u 
2.46!+04 

1.7JB-03 

2.19B-o, 

92.13 

42.503 

2.18E+OEi 

1.5JB-Ol 

l.93B-02 

112.56 

1.009 

s.11B+o, 

3. 6U-OJ 

,.s811:-0, 

C-22 �
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ltllylban1u,e 

Por1111a We.iQllt, Ll>/1.b~l• 

cau::ti iie1gl>t, !Ucrograaa 

CQll<»ntraUco, 11g/D80C • 

Eaiuioa !late, Powida/B~ 

l.ai••1oCl JI.at.a, cu../Second 

FIELD DM7, AICD RJISUL'l.'S 'l'ABUL.\TIOI �

COoU:iued �

7A-O-V-Z 711-0-V-Z 

106.16 106.16 

0.977 l.930 

,.su•o, z. 071+0~ 

J.4U-OJ l.461-02 

4.JU-04 1.141-03 

7C-O-V-Z 

106.16 

1.237 

6 . JJZ+04 

,.,0-03 

5.62!!-o, 
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PUDt, Blll, 81te 9 

hapl1Jl9 t.oc.Uocu Hlllt1pl• ll'~ Ine1i,ere=r Stack 

D,1te 

lt.n ':'1

Pwi•b Tua 

!let Suplln11 Ti-, Miout.aa 

Dry Ou Matar coettieient. 

l&r01Detr1c PrM•ure, In. 119. 
Kut.ac T-pa,:at.u. , Deg. P 

Vol,- Hat.rad, DSCl' • 

Plu• CA• ,1- IIAt•, Dry acne • 

Accylcm1t.r1le 

l'ormula We19bt, Lb/Lb-41ole 

Catch We19bt., IUclrOlJ:i: ... 

Caocentrat.ioa, nvlDI04 • 

£aiadon &ate, Pounda/Bcur 

Ell1H1011 llate, arau/5ecQD4 

Vinyl Chladda 

l'anml• Vaipt, t.b/Ll:t-Hola 

Cat.ell WeiQllt, IUcn,qraaa 

eonc.ntrati011, 1>w/DSCK • 
l:aiaaion Rata, Pow,da/Bour 

li:a1ado11 it.tu, Crua/Second 

KatllylaDCI CIIJ.cr14e 

fana,la Weight, I.b/~l• 

C..t.cb Waight, IUerogr..., 

C01:1cantration, DQ/llSCK • 

btNion JI.au., 1'01'.'lda/llour 

1a1..1°" l!ate, c:r.../s.coz,d 

Cbloxo!ona 

P<>nlllla Veigbt, Lb/Lb-41ola 

Cat.eh Waight, Mien,qraaa 

coacant.rat.100, ng/1lSCM • 

biadoD bta, l'OWldallilau: 

Eal.Nia11 bta, c:r.,../Sac:lcmd 

1,2-D1chl~c»t.h&lle 

Fr:uwula Veigbt, Lbll.l).-la 

Catch Vaigll~, IUcroc,ruia 

cooeent:rau011, D\j/DSOC • 

ll:labaioa llata, 10W>da/BOIU" 

la1H10D llata, Ckaaa/SecowS 

7A-O-V-J 

5/31/90 

1745 

1'05 

20 

1.0114 

29.70 

" 0.c;10 

11800 

5l.Oli 

1:Z.5H 

l.5U+o5 

4.6ut-02 

5.81.B-Ol 

li:z.50 

Ill) (0.003) 

Rt>(l.56B+02) 

Rt)(l.101-05) 

lfD( 1.381-06) 

"·" 
O.:ZC!I 

1.2911•04 

•• Ill-04 

1.l!s-04 

119.Ja 

0.,20 

2 .18111+04 

l.~U-OJ 

1.94111-04 

g&.96 

RD (0.002) 

Jm(l.041+0:ZJ 

IID(7.JU-04) 

II>(,.22111-07 l 

Operator, Rieh&rd t.. Morano 

7S-O-V-J 7C-0-V-l 

5/ll/90 5/31/90 

1805 1825 

1125 18'5 

20 20 

0.9970 1.0114 

29.70 29.70 

N 84 

0.586 0.682 

18100 18800 

53.06 51.06 

10.91.5 15.325 �

5.621•0S 7.9(1!+05 �

3.961-02 s.,111:-02 �

4.991-0l 7.0Q-Ol �

12.50 62.50 

3.246 Kl) (0.004) �

1.67111+05 IID(:Z.07111•02) �

1.11111-02 Ill)( l. 461-05) �

l.4U-03 IID(l.lU-06) �

84.94 H.94 

0.215 0.320 �

L471h04 1.66Z+04 �

1. 03111-0l l.171HlJ �

1.30:S-04 1.47111-04 �

119.38 119.38 

O.SOJ 0.49) �

2 .59.B+04 2.551+o, �

1. 8ZE-Ol 1.801-()J �

2.)0~ 2.2n-0, �

911.96 98.911 

ND (0.002) Ill) (0.002) 

NZ>( 1.Olll:•02 l IID( 1.0'2+02) 

IID(7 .251-06) IID{7. 29~-06) 

ND(9.1'1-07) IID(9.19B-07) 
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FIEL!l llUA AIID RltSULTS 'tAIlll.M'I01f 

l,l,l-Tricllloroetba:18 

Focalla Wtligbt, Lb/~ole 

~teb Waight, ICJ.cn>11r..,.. 

C011een,:ration, IWJ/I)SOC • 

im.u1oc RAUi, Pouncw/sour 

biH10C !lat.a, <i<AIU/S-Dd 

Ca.rboa 'lwt.rachlar1d• 

rorwula W•1gbt, Lb/Lb-Hal• 

Cat:cll W.lgbt, IUcrogr

c00eentrauoc, D9/l)SO(. 

EIL1u1oc IIAta, Pounda/Bc;r.;J; 

EaiHiOC llatAI, C:..&aa/Secood 

Trichloroethane 

Fonaila Weight, Lb/IJ>-fCole 

Cal:Cll Weight, IUcrogrAM 

C:oacaat.raU011, og/P8C:M • 

bJ.u1011 llata, Powic1a /Bow

J:a1ado11 llata, c:raaa/Se0oad 

Bena:ene 

Porail& W•igbt, Lb/Lb-kole 

~~ Wei¢t, .-i.c:~

c:cc-,:.,r.uce, 11g/CSOC • 

b.iaeioa lat.a, Pounda/Bour 

Elt.!••1011 llate, <ir.../1Je00Gd 

Tet.racbloroeu..n.i 

F<>nmla Weight, Lb/Lb-Hele 

C..tch Weight, IUCro<Jr... 

c011c::.atrauoa, og/t>SCM • 

lbll1U1oll llata, PoWida/Iiour 

lbll1H10D !lat.a, c:r...../Secood 

'l'ol-

Foniula Weight, Lb/Lb-Hal• 

Catcll Velgbt, IUcrogr._ 

ConC11.ntxat1QD, a,;/DSCK • 

bialliOD Rat.a, Po=da/Bo.ir 

Eldaaion Rate, cr,..../Secolld 

chlorol>eazeoe 

FO<lmila Weight, Lb/Lb-Hole 

Catch Ve.111bt, K1crogu1U 

Canc:e.nt.ratian, nQ/Daa(. 

llabaioa Rate, rounda/IIour 

llla1U101l Rate, crama/:i.c:.,114 

CootiJlu.d 

7A-O-V-J 

lJJ.41 

11D (0.002) 

!ID( 1.ou.021 

ND(7.3211-06) 

ND(9,2211-07J 

153.12 

!rt) (0.002) 

KD(l.041•02) 

111)( 7. J2E-06) 

ID( 9. 2211-07 l 

lll.40 

0,336 

l. 75£+04 

1.2311-03 

1.5~-o, 

78,12 

105. 261 

5.4711•06 

l.851-01 

,.a~11-02 

163.15 

o.,u 
2.'111+04 

l.70Z-03 

2.1u-c, 

92.13 

20. 349 

1.06E•06 

7. UE-02 

9, 381!-0J 

112.56 

0, B94 

4.64E•O, 

l.27E-Ol 

,.121-04 

7B-O-V-J 

lll.41 
Ml) (0.002l 

Mll(l.Oll•02) 

!C!>(7 .25!--06) 

lll>{9.1U-07) 

151,82 

Ill) (0.002) 

IG>(l.0311•02) 

II0(7 .2511-06) 

11D ( 9. 1411-07) 

131.'° 

0,513 

2.6411+04 

1.8611-0l 

2.1,1:-04 

78,12 

4S,JICJ 

2.3'11+06 

l.65Jr-Ol 

2.0711-02 

163.85 

0.675 

3. 4811+04 

2.'5&-03 

3,0U:-04 

92.ll 

55.218 

2.84Et06 

2,00E-01 

2. 5211-02 

112, 56 

o. 760 

J. 91.J:•04 

2.761:-<ll 

3.471!-04 

7C-<>-V-3 

lJJ.41 

0.,01 

2.os1,o, 

1.461!-0J 

1.eu-0, 

15).82 

If!) (0.00)) 

IIO( 1. 5511+02) 

ND( 1.0911-05) 

III)( 1.3811-06) 

131.40 

0.536 

2.1u,0, 

1.951:-03 

2.,6E-o, 

78,12 

61.855 

J.2Clll+OI 

2.26¥-01 

2.IU--02 

163,85 

0.721 

J.7311•04 

2.6311-03 

),lU-04 

92.ll 

74.7'5 

l.87E+06 

2, 73E-Ol 

J.431-02 

112.56 

1.)61 

7.08E•04 

4.991:-03 

6,2'lE-O, 

t C-25 
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SU.ylbuu.... 

Pc.r1111l& VeJ.ght, Ll,/.t.1)-f(ol. 

C•u:b Ve111bt., IUcrogr... 

Ccnc:aatr•Uc::m, oVIDSOC • 

biHiOII R&t.e, i>oun~/liour 

Slaiadon IIAlt.e, <.r.../5'K;OQ4 

FJIILD C>.TA All!) RIIWLTS TABULA'l'IOII 

continue<! 

7>.-0-Y-3 7B-<>-V-l 

106,16 106.15 

0.586 O.toJ 

3 .OU+04 ,.651+04 

2 . 1u--0J l,271-03 

2 . 71Z-Ot ,.131-1>4 

7C-O-V-J 

106,16 

1,821 

9.'31tO, 

6,6411-QJ 

8.Hl-<l4 
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i'J.\lt'l'I Al 

SAMPI.IMO LOCAnOlll lit.a 9 

7A-<>-V-3 711-o-Y-l 7C-<>-V•l 

TNt D&ta 5/31/90 5/31/11() 5/31/llO 

Sampla It.art Ti.a 17'5 1105 1125 

Sample P1a.iah Tiaa 1805 182S 1e,s 

That& l•t S&11pla Tilm, 1Uc11ta• 20 20 zo 

y Dry Cu Matar C&librat.J.an Pact.or 1.0114 0.9970 1.011' 

!bar larcaatr1o lrM•ura, 1llcllaa 119 Z9.7 29.7 29.7 

V. Vol- oC Hatarad oa. lallpl•, t.1tar• 19.105 20.155 19.762 

ta Dry gas X.tu Tape.ratun, 09;r•• P .. " " 
Dalt&•I Avy. Px-•11r11 D1!faraatal gf 1.30 1.50 1.30 

Matar, Jm,llaa 820 

V•t4 Volae oC Metued au Saple, 11,> 19.260 19.420 11.310 
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Pl.Alff: UI 

&AKPLINO LOCA1'ICll1 Sit. 9 

7.ll-O-V-1 7B-O-V-1 7C~-V-l 

----- ----- ------
'!'eat Date ~/30/90 5/30/90 5/30/90 

Sample Start. Tim 2015 2036 2117 

Supl• Finiah ':1 20)5 2056 21)7 

'l'bet.a lllet Sample Time, Minotaa 20 20 20 

y Dry (;.a Heter C&l.il>rAtioa PACt.or O.SIS170 1. 0114 0.11970 

Pb&r Bu01Ntr1c Pres•un, Inch.. Bg 29 . 2 29.2 29.2 

va Volume oC Meter.ci Ou SUple, Lit.er• 19.972 19.481 20.010 

~ Dry C.u Matar Tempereture, o.gr-• P 6SI 68 65 

Delta-a Avv. Pr••ur. D1CCenatial ot 1.60 1.30 1.55 

Hater, Inc:he• P10 

V•t4 VolUIN or Met.ulld ou S4111ple, SL• 19.470 19.280 19.650 
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PLABT: SSI 

SAMPLDIO LOC>.nau Site 9 

7A-0-V-2 Til-0-V-2 7C--O-V-2 
,..,.______ ·-·--- ------

Teat Date 5/31/90 5/31/90 5/31/90 

sample start Tim 1645 1705 1725 

Sample F11l18h T1 !70!, 1725 1745 

That.a Met S11111pla Tiat, K1nutaa 20 20 20 

y Dry Caa Matar Calibrat1011 Fa.ct.or 1.0114 0.9970 1. 0114 

Pb&r llarc:.ttdc Pr•wre, Lllcb• Hg 29.7 29,7 29,7 

Vm Volume or Mata.rad oaa Sample, Litara 19.983 19.510 19,901 

t.a Dry caa Matar Temperature, De<Jreaa 'P 77 78 82 

Delte-B Avg, Pruaura D1!feraotial of 1.50 1.30 1.50 

l'lllter, Inchaa 1120 

Vlllltd Vol\m8 of Metered Caa 811111pla, st• 19,790 19.000 19.SJO 
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IsogINETIC SAMPLING TRAIN FIELD DATA ANP RESULTS TABULATION 

Plent: site9 mttl tun No.: IH-MMTL-2B 
S..,l tre Loc:etlon: Inlet ~,ator. l.t. 

..t 11.11 TfN: 120 •in RU'I Start TIN: 12:31 ISOJtINETIC DATA 
r.. S...,lh,e Polnu: 9 tu, $top Tl•: 2:31 

~oztl• M...t)er: 0 
Pressures: Cp Pitot TLbe Cod . : 0.5'0 

Pber leroaetric Pressur•. in Hg: 29.100 Die Moul• ol-ttr, in: 0.375 
11'9 Flue G• Static Preso, In N20: ·0.500 A Stack/Duct Area, in2: 14400.0 

Pt Absolute Flue Gu Preu. In kg: 29.063 v1 Flue Gas velocity, Ft/sec: 28,9 

Qcd Voluwtric Air flOM hte, Dry SCFM: 54&3.5 

Moisture Data: O.w Vol...trlc Afr Flow Rite, 11ft ,'Cfl•: 173524 .5 
Vic Vol, Li'1-'id Collected, •l: zsa.1 XI lsokinettc S..,llng hte, X: 91!.1 
YW(ltd) VolUN of W.t•r Vapor, SCF: 12.149 
11!20 Moisture Content, X by Vol,: 19.69 Va(Ory) Voluo,r Gaa Metered, Dry: 4!.651 
XCo2 P•rcent CO2 by vol,-, Dry: 6.50 ....(Std) Vol- c., Metered, Std: 49,555 

S02 Percent 02 by Vol.-, Dry: 12.50 
Nfd Ory Nole Fraction: 0.803 

FO orset Validation value: 1.29 EMISSIONS RESULTS 
Nd fatl•ted Ory Nol. llt, Lb/Lb·Nole: 30.00 
IIS llet Nol. lot, Lb/Lb·Nole: 21.64 Ufl chroi» 100.000ug 

ae/dlCII concantr1tlon, llfl/dsca: 71.U3ll 10·3 
FIELD DATA ar/dl<:f Ccncffltratlon, ar/dlc1: 0,031x 10·3 

Meter 10¥ .,..,._,., rac:•S Meter lox dNa: 1.869 Lb/hr Ealulon htit, lb/llr PM.: 14,6'2x 10•1 

Ory Gu llettr cal. Y: 1.061 ,.,~ Nolnur1: 7.00 Kg/hr E•lnfon Rlte,l(g/hr PMltc: 6.642x 10·3 
Lau. Tnt late, CFN: 0.010 Luk Teat Vee, in Hg: 10.00 

nickel 100. 000uG 
S-.,le Ory Gaa Ccncentrat ion, 11111/dscai 71.263ll 10·3 

Point Tl• Net•r ludlng D•lti P Delti M Gia lhter Steek concentntfon, gr/dscf: 0.031x 10·3 

~!i!! [!IDI [ai ftl [to ~l [IQ !!ZQl Ts [!!fl T~ [!!Fl E•lalon hte,lb/hr Pllltc: 14 .64Za 10·] 

0:00 269.397 0.100 0.500 0.0 1185.0 EalNlon Rlte,J:9/llr PMltc: 6.642x 10·3 

z 0:15 27'5.42! 0.100 0.500 o.o a.a 
3 0:30 282. 154 0.100 0.500 9().0 111.a.O ug 100. 000ug 

4 0:45 2119.220 0.100 0.500 90.0 1120.0 -.fdsao Concentration, "11/dsca: 71.U3x 10•3 

5 0:60 294.937 0.100 0.500 91.0 974.0 gr/dlCII ccnctntratfon, gr/dlat: 0.031x 10· 3 
6 0:75 301.680 0.100 0.500 98.0 940.0 Lb/hr f•laaion late,Lb/hr PMltc: 14.64b. 10·3 

7 0:90 307.820 0.100 0.500 100.0 914.0 Kg/hr £•l11lon •er1,ICl/hr PtCRc: 6.64b 10·3 

a 1:05 313.852 0.100 0.500 ,as.a 7'52.0 

9 1:20 318.0t.a 0.100 0.500 103.0 852.0 �
10 120/0ff 318.048 �

11 �
12 �

13 �
14 �

15 �
16 �

17 
·e 
19 �
20 �

21 �
22 �
23 �
24 

25 

flllALl~~ 1io ~.651 0, 100 o.~c0 ]';,2 842.8 

C-30 �



ISQJINBTIC SAMPLING TRAIN 7IBLD DATA AND RESULTS TABQLJ.TIQN �

Plant: aitet Run No.: UI-NI-2C Date: 5/30/90 

s.pt1119 locatlan1 Inlet Operator: l.t. 

Met Run Tl•: 120 •In Run Stert Tl•: 12:32 ISORINETIC DATA 
Nia Saipl 11'4 ,olnta: 9 tun Stop Tl•: 2:32 

Mou le Mua,er: 0 

Pressures, Cp Pl tot T~ CO<!f. : 0.&40 

Pb.Ir hrceetric PrN1ure, in Ha: 29.100 Oil Noizle Oillflleter, in: 0.37'S ,.Pg ft.. Ca& Static Preaa. In H20: · 0.500 Stack/OUCt Area, ln2: 14400.0 
Pa Absolute flue Gaa Press. in Kg: 29.063 v, flue Gn 1/elaclty, ft/sec: 27.8 

Gld Vol...trfc Air Flow .., •• Dry SCFN : 56804.9 
Moisture Data: a... Vol.-etrlc Afr flow Rate , Wet ACfN: 166766 .7 

Vic vol. Liquid Collected, al: 262 .9 XI lloldnttfc S1q>l Ing htt, ll: 93.0 
Yw(otd) Vol._ of !later Vapor, SCf: 12.315 

11120 llol at..-e ContMt, X by Vol.: 20.30 Va<Dry) Vol'- Gu Nttered, Ory: S0.095 

%C0Z Pe~ent CO2 by Vol._, Dry: 6.50 lllo(Stcl) Voluae Cu Metered, Std: 4!.597 

%02 Pere.,, 02 by Volune, Dry: 12.50 

Nfd Dry Nole Fr1ct Ion: 0.797 
fo Oro1t Vol fdatfon VelUl!r 1.29 EMISSIONS ll!SULTS 
11d E•tl•t~ Dry Nol. llt, Lb/Lb·Nole: 30 .00 
Ma Wet Nol. lit, Lb/Lb-Mole: 27.56 .,. chr<>R 100,000ua 

1111/daee Concentration, 1118/dlal: 72.668J. 10·3 

PIELD DATA 1r/clec:f Canc.,tretlan, 1r/c1Kf: 0.03h 10·3 

lltttr IOit NIIIIClr: rac-2 letter IOJt dlla: 1.858 Lb/hr EalulGn ..tt, lb/llr PIiie: 1S.4S9x 10·3 
Dry Gu llstff Cal. T1 1.D06 Auu.d lloleture: 7.00 1:1/hr Ealnlcn late, l:1/hr PIile:: 7.012.x 10·S 

UK THt lltl, CfN: o.ooa Ltek fHt VIC, In NG: 10 .00 �
ug nickel 100.000ue �

s.pl1 Ory Ga& ag/daca concantratfon, ag/daca: 72.66&x 10· 3 
Point Tl• Ntt1r lead!,. Delta P Delta N C11 lll!tN" Steek gr/dscf Coneenrrnfc,n, ar/dlcf: 0. 032x 10· 3 

NW <1101 ICV ft> C!p M20) ,,o H20) T,np (OF} IS 19fl Lb/llr Eat..lon Rate,Lb/hr Mc:: 15.459x 10· 3 
1 0:00 74.395 0.100 0.500 O.D a.o Kt/hr E•laafon hte, Kl/hr PICRc : 7. 012x 10·1 

2 0:15 76.022 0.100 0.500 0.0 o.o 
3 0:30 M ,321 0.100 0,500 110.0 1192.0 atal 100.000ug 

4 0:4S 94.651 0.100 0.500 87.0 1112.0 ag/dcca concentration, llg/daca: 72.668K 10·3 "' 
5 0:60 100.672 0.100 0.500 811 .0 911.0 vr/du:a Conceotr1tlcn, 9r/dac:a: 0.032Jt 10· 3 

6 0:75 107.46& 0.100 o.500 97.0 940. 0 Lb/hr Eafufon Rate.Lb/llr ""'" 15.45h 10·3 
7 0:90 11J.l40 0.100 o.soo 101.D 921.0 ICll/hr Eafaaion late,ICg/hr l'IUtc: 7.012ll 10·3 

8 1:0S 119.750 0.100 o.soo 103. 0 751.0 
9 1:20 124.490 0.100 0.500 99.0 !34.0 

10 120/0ff 124.490 �
11 �

12 �

1S �
14 �

15 �

16 �
17 �

111 �
19 

20 
21 �

22 �

23 �

24 �
25 

f] MAl/A','G 120 50.095 0. 100 0,5DQ 72,11 740.1 

C-31 �



rsogINBTIC SAMPLING TRAIN fIELP DATA AND RESULTS TABULATION 

,iant: sitet a.., 110.: IN-NI-2D 0.te: 5/30/90 

~l1,. Locarfor,: Inlet Operatoe: l • t , 

l!tt I..., Tl•: 120 aln 1'61 Start Tllllt: 12:33 ISOJONB'l'IC DA'l'A 
11..,, s...,11,. Polnu: 9 RLrl Step Time: 2:33 

110ule11.-,., 0 
Pressures: Cp Pltot Tlbe C.,_f.: 0.840 

Pber a.r.-tric Pr..sure, in Hg: 29.100 Oil 11oule Df-ter, in: 0.375 
Pg Flue CH Static Prtt1. In H20: ·0,500 A St~uc,t Arte, 1112: 14400.0 
Pa Ablolute Flue Gas ,,..,. in Hg: 29.063 v, Flue C..a Velocity, Ft/1ec: 211. 1 

Qsd Vol,-trlc Air flow late, Ory SCFM: 54532.3 

Moisture Data: Caw Vclunetr ic Air Flow late, Wet ACFH: 168304.8 
Vlc Vol, ll<1Jld Col leered, al: 316.1 XI tlOltlnetfc S""C)l Ing Rate, ll: 93,7 

Vw<stdl VolUN of II.Iter Vapor. SCF : 14,879 
Xlf20 Nolature Content, X by Vol,, 24.04 Va(Dry) Vol.- C:.a Nettred, Dry: 46,935 
XC02 Percent CO2 by Vol1111e, ~ry: 6.50 VID(Std) Vol.- ~. Metered, Std: 47,023 

102 Percent 02 by Volia., Dry: 12.50 

Nfd Dry Mole Fraetlor,: 0.760 

Fo Oraat Yel ldtltian Value: 1.29 EMISSIONS RBSOLTS 
Nd Eatl•ted Dry Nol. llt, Lb/lb·Nole: 30.00 

Na Wet Nol. llt, Ll>/Lb·Nole: 27.12 ug chrcae 100.000ua 
"8/daca Concentrat lon, 111/dsca: 1'5. IOb. 10·3 

PIELD PATA 9r/dacf Concentration, gr/cllcf: 0.03lll 10-3 
Meter lax llult>er: rac:·3 Meter Boa dHa: 1.B49 Lb/hr Eafnion lat e, lb/hr PMRc: 15.:naa 10·3 
Ory Gal lleter Cal. T: 1.062 Aalkatd IIOlature: 7.00 IC!l/llr Ellfaalon Rlt e,IC!l/llr ,,.c, 6.957i. 10-3 
halt Teet late, CFH: 0.011 Leak Test Vac:, In Hg: 10.00 

ug nickel 100.000ug 

Ory CH ag/dacll Concentration, "8/dsca: 7'5,101x 10·3 

Point lleter RNdf ng Delta P Delta H Gal Meter Stklt 9r/dacf Co,,ctr1tretfon, gr/dacf: 0.03li. 10·3 
1119 (s:y ft) (fr, HZQ) <Jo "202 Is can Is Caf2 lb/!lr EalHlon late,Ll\fllr PMlc: 15.:naa 10·] 

0:00 809.439 o. too o.soo as.o 0.0 ICCl/hr £af11fon llte,l'.11/hr PIile: 6.957x 10·3 
2 0.15 1110.11111 0.100 0.500 0.0 0,0 

3 O:lO 821.156 0.100 0.500 92.0 11"3.0 ug •t•l 100 ,000ue 
4 0:45 1121.m 0.100 0.500 91.0 1109.0 "9/dacll Concentration, "8/dacll: 75.10h 10·3 

5 0:60 833.376 0.100 0.500 90.0 965.6 gr/dsCII cancentratlon, er/daca: 0.033x 10·l 

6 0:7'5 839.1161) 0.100 0,500 96,0 940,0 Lb/hr ElliHion late,Lb/hr PIiie:: 15.lJBa 10· 3 

7 0:90 B45.600 0. 100 0,500 102.0 921.0 ~II/hr E11l11fon Rlte,ICgthr Pllllc: 6 .957x 10-3 

II 1:05 1152.120 0.100 0.500 104.0 767.0 

9 1:20 &56.374 0.100 0,500 102.0 831.4 
10 120/0FF 1156.374 �

11 �

12 �

13 �

14 �
15 �

16 �

17 �

111 �

19 �

20 

21 �
22 �
23 �
24 �

25 �

flNAl(Ayg 120 46.935 0.100 0.500 84.7 742.4 

C-32 �



ISQllNETIC SAMPLING TRAIN UBLD DATA MP RESULTS TABULATION 

Plent: site!I a"' 110.: OUT-MM'l'L-2A Date: 5/30/90 

SMpl Int Location, outlet Operator: rl• 

Net Rut Tfat: 120 •In ~ Start Tl•: 12:30 ISOJ:INETIC DATA 
- S.O.,l i"II Palnta: a ~ Stop TiN: 14:JO 

Monie N~r: t-7 

Pressures: Cp Pi tot Tl.Ce Caef. : 0.840 
lar.-tr1c Pruaure, In Hg: 28.800 Ola Moule 01-ter, In: 0.242 

flue ea& Sutic Preu. In H20: ·0.180 A Stac:k/l)uct Area, ln2: ll19.5 
Abaolutt flu,, CH Prua. In Hg: 2!1.787 Va Flue CII Velocity, ft/lOC: 42.2 

Clad Vol.-trlc Air flow Rate, Ory SCFII: 19673.6 

Moisture Data: Qaw Volu.trfc Afr flOM Rate, W.t ACFN: 23213.4 
Vlc Val. Ll<r,Jld collectecl, al: 75.1 XI laoklnetlc SMll)llng Rate, lt: 9e.1 
Vw(atd) Valiae of 1/ater Vapor, SCF: :S.535 

XH20 Nohtur• Content, X t,y Vol.: 4.20 Vll(Dry) Vol.,.. Gas Net•recl, Ory: 111!.427 

XtOZ Percent 002 by Vol~, Dry: 4.30 Vll(Std) Valine Gaa Metered, Std: IIO .697 

X02 P•rcent 02 by Vol.,.., Dry: 14.70 

llfd Dry Nole Fraction: 0.958 

Fo Orsat Val ldatlon Value: 1.l,4 EMISSIONS RESULTS 
Nd !stiMted Dry llol. lit, Lb/Lb·llole, 30.00 

Ill Wet llol. lit, Lb/Lb·Nole: 29.50 Ufl chrca!P 100.000,.,g 

1111/dsca conc...,tret Ion, "'8/dscll: 43 .762x 10•3 

lUI.D DATA 1r/dacf Concentration, gr/dacf: 0.019x 10· 3 

Meter lea l~r, en·Z Meter loll dllar 2.004 Lb/hr Eal..ton Rate,lb/llr Pllllc: J.224x 10·3 

Ory GH Meter tal. Y: 0.985 Aa--.1 llohture: 7.00 ICg/t,r Eal..lon Rata,ICg/1,r PNRc: 1.46lx 10·3 

LHt Teat late, CFM: O.OOII Leak Teet Vac, In Mg: 15.00 
ug nickel 100.000ug 

~le Ory Cea ag/daCII Concentration, -.;dim: '3.762.t 10•3 

Point Tl• Meter Rffdlnt Dtlta P Del ti H Gal ~ter Stack or/dlcf concentration, gr/dacf: 0.019x 10·3 

14!,!! {1lnj !'31 ftl UD 1822 {ln l!iS!l TS {~fl Im ~2fl Lb/hr Eaiiaalon ..te,Lb/hr P!lltc: 3.224x 10•3 

1 0:00 3'6.456 0.420 1.490 66.0 115.0 ICll/hr f•!11ion ..te,ICg/llr PNllc: 1.46lx 10·3 

2 0:15 356.420 0.550 1.950 75.0 117.0 

J 0:30 367.420 0.490 1.730 85.0 117.0 Ufl •t•l 100.000ug 

4 0:45 378.260 0.550 1.950 93.0 116.0 ag/dsal Concentrat Ion, 111,/daca: 43.762x 10·3 

5 0:60 389.560 0.580 2.050 98.0 113.0 gr/dsca concentration, 11r/daca: 0.019x 10·3 

6 0:15 401.350 0.480 1.7'00 102.0 117.0 Lb/hr e.lsalon hte,lb/hr Mc: l.224x 10·3 

7 0:90 412.360 0.560 1.9fl0 104.0 115.0 ICQ/llr Eal11fon R1te,1C11/hr PMRc: l.463x 10·3 

8 1~05 424.080 0.470 1.660 105.0 104.0 

9 120/0FF 434.863 

10 �

11 �

12 �

13 �

"15 �

16 �

17 �

1a �

19 �

20 �

21 �

22 �

23 �

24 �

25 �

F1ijA~lAVC 120 §l!.427 Q.~11 l,1]4 91,Q ]14,~ 

C-33 �



IBQJINBTIC SAMPLING TllAIN 7IELP DATA AND RESULTS TABULATION 

Plant: aitat 1.-. No., OU'l'-MMTL-2B oate: 5/30/90 

Salllpll"I Location: outlet Operator: rl• 

-.t I"' Tl•: 120 aln 11r1 Start Ttae: 12:31 ISOJ:.INETIC DATA 
w.. s-p11,. Points: a a ... st.., r1.,, 14:31 

Houle M~: t-8 
Pressures: Cp Pi tot Tube C~f.: 0.840 

Pber 8arQ1Ntrle Pressure, In 1111: 28.IIOO Ola Houle Oi-t•r, in: 0.243 
PS ,tue C..1 Static Pr••• In H20: ·0.180 A ltacl</Duct Area, ln2: 1319,5 

Pa Ablol11te flue GH PrNI. In Mg: 28.787 v, Flue c.a, Velocity, ft/sec: 41.9 
Ood Voliaetrlc Air How late, Dry SC,N: 195al.5 

Moisture Data: Qaw Vol..-trie Air flow late, Wtt ACfN: ™54.2 
Vic Val. llq.,ld Collected, al: 11.a :u 11oklnetlc S-.,lfnv late, X: 911.8 
Vw(ltd) vol.- of wat..- Vapor, $Cf: 3.380 
SH2D Noistw'a cont1nt, s by vol.: 3.98 ~l>r,l Vol.- Gu M•tered, Dry: 94.731 

SC02 Percent CXl2 by Valtne, Ory: 4.30 v.(Stcl) Yoluoe Cas Metered, Std: 81.603 

102 Percent 02 by Vol.-e, Dry: 14.i'tl 

Mfd Ory llole fnctlcw,: 0.960 

Fo onat Yalfdlt!on Yalua: 1.44 EJUSSIONS RESULTS 
Md E&tiMtad Ory llol, Ill, lb/lb•Nole: 30.00 

Na Wet Mol. 1/t, Lb/Lb·llole: 29.52 � ug 100.000ug 

119/d&ao Concoentratlon, a;td&ca: 4:S.276& 10·3 

lUH.iD DATA gr/dscf Concentration, 8"/decf: 0.019" 10-3 
Nater lax ....,.r: .,.1 Nater ICM dNa: 1.934 LW!lr 1a1..1on Rate, lb/hr PIiie, 3.174Jl 10-l 

Ory Cae Net..- tal. Y: 0.932 A...-.d llo!ahre: T.00 ICll/tlr Eal11lon Rate,ICl/hr PMltc: 1·"°" 10·3 
laak T•t late, Cflh o.ooa LHt T"t YIIC, In M9: ,s.oo 

nlektl 100.000ug 

Sapia Ory Cu Concentration, 119/deca: 43.276lt 10·3 

Point r1.. lwter Readl"I Delta P Delta M Cu Net•• Stack Concentration, 1r/dacf, D.01h 10·3 

!Ill ,1101 1,w tu Wl~~I !ID !~I IE IS!fl Is !ofl Ellhelcn ••c.,Lb/hr PIiie: 3.174:,t 10·3 

1 0:00 SM.172 0.420 1.490 61.0 115.0 !alH!on late,ICl/hr Mei 1 ,440x 10•3 

2 0:15 596.710 0.5SO 1.950 76.0 117.0 

3 0:30 608.520 0.4'0 1,730 115,0 117.0 •tal 100.000ug 

4 0:45 619.940 0.550 1.950 93.0 116.0 Concentration, au/diem: 43.276lt 10-3 

5 0:60 632.090 O.SM 2.050 99.0 113.0 Concentration, gr/da<a: 0.01911 10-3 

6 0:75 644.840 0.430 1.700 104.0 117.0 Lb/hr Ealstlon Rate,Lb/hr PICRc: 3.174x 10-l 

7 0:90 656.620 0,560 1.980 107.0 115,0 ICg/hr Eaiuion late,l:11/hr Pklte: 1.440x 10·3 

a 1:0S 669.ZlO O.HO 1.660 109.0 104.0 

9 120/0Ff 6110.90:S 
10 �

11 �
12 �
13 �

14 �
15 �
16 �

17 

18 �

111' �

20 �
21 �

22 �
23 �

24 �
25 �

FJNALLA~ 12g ~.~1 MIi~ l,Al~ 2,.i m.~ 

C-34 �



IsoiINETIC SAMPLIWG TRAIN FIELD DAT~ 1'N1) RESULTS TABULATION 

Plant: Site9 ltlal No.: O'O'T-NI-C-2 Oate: 5/:S0/90 
S~l Ing Locatlan: outlet Operator: rl• 

Net R,.., Tl•: 120 •In It,.., Start Tl-: 12:30 IS01UHETIC DATA 
NUI S~llng Points: I It~ Stop TIN: 11:39 

Nonie lf~r: t·5 

Pressures: Cp Pl tot Tlbe Coef.: 0.840 
Pbllr larcartrlc Pressure, In Hv: 2&.IIOO Dia Woule 01-ter, In: 0.244 

Pg 1lua Gas Static Pr••· In M20: ·0.180 A Stack/Duct Aro, ln2: 1319.5 

Ps Abeolute Flue Ga Presa. In ~a: ,8.787 Va Flur i..1 Velocity, Ft/sec: 4Z.Z 

"' 

Qad Vol.-tric Air flCIII Rate, Dry SCFM: 19694.7 

Moisture Datai Gaw Voll-trlc Air Flow Rate, Uet ACFII: 23207.4 

Vic Vol. Ll~ld collected, al: 73.4 II Uoltlnetlc Seqillno Rat•, :I.: 97.J 
Vw(atd) Voluae of llatu Vapor, SCF: 3.455 

Xll20 11o11ture ccnt...,t, I by Vol.: 4.07 Va(Dry) Vol.- Gal lleterecl, Dry: 88. 778 
1'C02 hrcont C02 by Yoh.., Dry: 4.JD YIICStd) Vol...., GH lletered, Std, a, .460 

:1102 Percent 02 by Voline, Ory: 14.70 
llfd Ory IIOl• Fraction: 0.959 
Fo Oraat Valfdatlan Value: 1.44 EMISSIONS RESULTS 
11d Eltl•tld Dry IIO(. Vt, Lb/Lb· Nole: 30.00 

Wet Nol. llt, lb/Lb·Nole: 29.51 us c:llr.- 100.000ug 

IIIQldsca Concentnt!on, 11111/dlca: 43.35a 10-3 

lIEl!~ p;aTA ar/dscf Concentration, gr/dac:f: 0.019& 10·] 

n-16 Meter l0X dHI: 1.762 Lb/hr £al11ton Rete, lblhr PMRc: 3.19& 10·3 

Ory GM ..,., C.l. Y: 0.996 Aa..-ed Nohture: 7.00 Kl/hr Ealsalon Rate,Ka/hr PIiie: 1.450a 10·] 

Leek THt Rate, CFlh a.ooa Leak Tnt VIC, In Ng: 15.00 
ug nickel 100.000uv 

$allpl• ory ;u ag/dlca concantretl on, al!dlca: 43.35211 10·3 

Point Tl• Meter RNdl,.. Del ta P Delta H Cu Nater Stack gr/d&cf Concantrat Ion, gr/dacf: 0.01911 10•3 

lletar '"" Nud>er, 

~!ill S!IOl S5ll m !!D l!~l !ID H~l Il!I! t2!l IS (2Fl Lb/fir Ealulon ltate,Lb/llr Pllltc: 3.19& 10-3 
1 0:00 867.500 0.420 1.360 611.0 115.0 ren,r Ealulan l&te,1::11/hr _, 1.450>< 10·3 

2 0:15 877.461 0.550 1.780 74.0 117. 0 

3 0130 aaa.757 0,490 1.sao 14.0 117.0 UI Mtal 100.000ug 

0;45 899.470 0.550 1.780 94.0 116.0 agJdsca Co,,centretlon, 11111/dlca: 43.35b 10·3'5 1;00 909.995 o.5110 1.900 102. 0 113.0 gr/dsc:a Concentration, 1r/dsc:a: 0.D19x 10•3 

6 1115 922.015 o.~ 1.550 105.0 117.0 Lb/hr Eahalon Rate,Lb/hr Pf!Rc: l.198x 10·3 
7 1:30 930.949 0.560 1.810 110.0 115.0 K11/hr £a,IHiQl1 late,l::g/hr PMRc: 1.450• 10·3 

8 1:45 944. 716 0.470 1.520 112.0 104.0 

9 120/0FF 956.278 �
10 �

11 �

12 �

13 �

14 �
15 �

16 �
17 �

1e �
19 �

20 �
21 �

22 �
23 �
24 �

25 �

flN!Lla~ l~ §A. :17§ o . ~11 !,~ 93. 6 114,2 
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ISQtaNBTIC SAMPLING TRAIN PIELD DATA AND RESULTS TABVLATIQM 

,1.,t, aite9 tu, No.: OOT-HI-2D Date: 5/3()/90 

s-.,llne locat{on: outlet Operator: rla 
Wet lun Tl•: 120 aln lu, Start Tl•: 1Z:31 ISOKIHE'l'IC DATA 
NIii SMIX Ire Polnt1: a RW'I Stop Tl•: 18:~0 

Notzle Nuicer: t·6 

Pressures: Cp Pitor T~ C~f.: 0.&40 
Pbor l&r.-trfc PrHsure, In Hg: 28.1100 Dia Nonle Cl-ter, In: 0.239 
Pg fl,. Cu Static Prna. In H20: ·0.180 A Steek/Ouct Aree, ln2: 1319.5 
Pl Ablolute n .. CH Presa. In Hg: 211.787 YI Flue~, Velocity, Ft/sec: 42.3 

Qld Yol.aetrlc Air flow Rare, Dry SCFJC: 1~90.0 
Moisture Data: QIW Voluatrlc Air flov hte, I/et ACfM: 2l2.37.3 

Vle Vol. LIquid Collected, •l: 70.3 x: lsoldnetle Sellpl lne Race, X: 83.9 
Vit<1tcll volua of \later Vapor, SCf: 3.309 

11120 Moist"• C(>ntfflt, l by Vol.: 4. 70 Vll(Ory) Vol.- 1.1, Metered, Dry: 7'5.09S 
XC02 .,.,cent CO2 by Yolua, Dry: 4.30 v.<Std) Vol..- Cu Nttered, Std: 67 .Ol'O 
m2 Perce,r 02 by Vol._, Ory: 14.70 
JCfd . Dry Mole freerfon: 0.953 ,o Orut V1lldlltl on Value: 1.44 EMISSIONS R!!SULTS 
11d htl•ted Dry Nol. \It, lb/lb-Mola: 30.00 

Ill wet Nol. llt, Lb/Lb-Nole: 29.44 ug 100.OOOug 

Conc:ontr•tion, av/di.ca: 52.654a 10· 3""'d&"" 
lU1LD PATA gr/d&cf conc1ntratlon, gr/dacf: 0.023x 10·3 

Meter lox 11.....,., ,.,., Meter lox dHa: 1.11!7 Lb/hr Ealul.., late, lb/hr PMc, l.116311 IO·l 

Dry '- Neta!" cal. T: 0.969 AHWIKI IIOfature: 7.00 IC9/hr E11l11lon Ute,kg/hr Mc: 1.~2x 10-3 
leelt THt Rite, CfN: 0.001 leelc Tnt Vee, In Hg: 15.00 

ug nickel 100.000ug 

$ell!)(• Ory c.aa -,/dstll Conc1ntretlon, 11111/d&ol: 52.6S4x 10·3 
Point TIM Meter leedl,. Delta P Delta I l:a• Meter Steck gr/dacf Ccncentretlon, gr/diet: O.OZlx 10·3 

~l,!I s1ln1 H!IUI stn HiS!I U!l ~'511 Ia 12r2 rs ,2r1 lb/hr Elll11lon late,Lb/ltr PIIRc: 3.&63x 10·3 
I 0:00 605.325 0.,20 1.3'0 65.0 115.0 kg/hr !alulon Rate,ICg/hr _c, 1.75ZX 10•3 

z 0:15 615.009 0.550 1,780 75.0 117.0 

:s 0:30 626.118 0.490 1.5M 116.0 117.0 ug •tal 100.000ug 
4 0:45 636. 444 0.550 1.780 94.0 116.0 1118/dsc:a Conc:entret I on, 111111/dlca: 5Z.654x 10·l 

5 1:00 w..m 0.580 1.900 102.0 113.0 gr/dscai Concentration, grtd&ca: 0.02.Jx 10·3 

6 1:15 65ll.Z19 0.4!0 1.550 106.0 117.0 lb/hr f•lnlon hte,Lb/hr PIiie: l,&63x 10·3 
7 1:30 668.909 0.S60 1.!110 110.0 115.0 Kg/hr [alulon aete,K91hr PNc: 1.752x 10·3 

a 1 :45 6110 .420 0.470 1.520 112.0 104.D 

9 120/0ff 660.420 
10 �

11 �

12 �

13 �

14 �

15 �
16 �

17 �
111 �

19 �
20 �

21 �

22 �
23 �

24 �
25 

'l~~Li!~ 1ZQ ~.095 0,~11 J,660 9J.8 114,~ 

C-36 �

http:av/di.ca


I80XINETIC SAMPLING TRAIN PIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 Run No.: IN-MMTL-4A Date, 6/4/90 

S-l Ina location: Inlet Operator: LT 

1kt ~ ti..: 60 •In Run Stert Tlw: 120S ISO KINETIC DATA 
lka Saq:,l fnu Poinu: 4 Run Stop Time: 1305 

Noule 11<.ll'ber: 

Pressures: Cp Pi tot TU>e Coef.: 0.84~ 
Pbar 8•ron,:trfc Pr9sur•. tn Hg: 29.200 Dia Nozzle Dl...,ter , In: 0 .375 
Pg Flue Gas Static: Press. in N20: 0.000 A Stac:k/Ouct Area, I n2: 14400.0 
Pa Absolute flue Cas Prus. in H;: 29.200 Vs Flue ea, Velocl ty, Ft/1~: 27.3 

Qsd Vol~tric: Air Flo,, Rate, Ory SCFN: 4<!693.7 

Moisture Data: Oaw Vol,...trle Air Flow Rate. \let ACFM: 163535.o 

Vic Vol. LIquid Collected, 111 : 166.S llil Uo«lnttic Sapl iA!i Rate, lli: 114.6 

VW(ttd) Vol- of "-ttr Vapar, SCF: 7.837 

XH20 Noiatur• cont.,t, X by vol.: 25.&2 Ya<Ory) vol..- Gu Jletertd, Ory: 24. S96 

IC02 Percent CO2 by Volwe, Dry, 5.00 Vln(Std) Val.- Caa Metered, Sid: 22,521 

~ Percfflt 02 by Vol.-, Dry: 14.00 

Mfd Dry Nole Fraction: 0.742 
Fo OrHt Val ldatfon Value: 1.38 EMISSIONS REStJLTS 
Nd EatiNttd Ory Nol. lit, Lb/Lb•Mole: 30.00 

Ms Wet Kol. llt, Lb/lb·llole: 26.90 118 100.0 100. C>O<laQ 

1118/dscll Concentrat I on, IQ/daca: 156.807 

FIELD DATA 9r/~f Concentrat Ion, 9r/dscf1 0.069 �

Jleter ,ox ~r: UC 1 ,..ter lox dN1: 1.851 Lb/hr EaiMlon Utt, lb/hr PMRc: 25.072 �
Ory Caa Meter Cel. 'h 1.000 Aselaled Moisturez JO.OD Ki/hr EalHlon ht•,rQ/hr -c: 11.373 �

Lttk Test late, CFII: 0.016 Led Teat Vee, In Ng: 3 .00 �
"'V 100. 0 100.ooo.a 

s~t, Dry GH ~/dsCII ccneentret Ion, IQ/dlal: 156 .807 
Point Tl• Meter leadina Delta P Del ta N Gas Nttor Stack ;r/dacf Concentration, gr/dad: 0.069 �

N!,!! !•l!!l !~ fil !In "20l ,1n HZQ! f!!!I! ,2,l T~ ,oF! U,/hr Ealulon Rate,Lb,thr l'lllc: 25.072 �

1 0 312.m 0.071! 0.500 102.0 929.0 Kg/hr Eahalon R1t1,Kll/hr PNRc:: 11.373 �

2 15 3111.1121 0.080 o.soo 103.0 11112.0 �

l 30 325.9a7 0.090 0.5-00 103.0 1206.0 ao 100.0 100.0~ �

4 45 331.2111 0.070 0 ,500 10S.O 70l.0 119/dsca Concentration, a,i/dsca: 156.807 �

5 60/0Ff 337.321 �

6 �

7 �

a 
9 �

10 �

11 �

12 �

13 �

14 �

15 �

16 �
17 �

18 �
19 �

20 �

21 �

22 �

23 �

24 �

25 �

F1N~l£AV~ ~ 24.5~ o,on 0.500 ]03.2 1004.2 

-- C-37 �



ISQiaNBTIC SAMPLING TRAIN FIBLP PATA MP RESULTS TABULATION 

,,.,,, Site 9 a.., No.: IN-KMTL-4B Date: 6/4/90 

Sampl ino Loe.t ion: Inlet ap.rator: LT 

N.,t 1111 Ti•: 60 aln a.., Start Ti11e, 1220 
_.,. S~I fng Poi nu: 4 R.., Stop Th,e: 1320 

Pressuresz 
Pber larc:aetrtc Pressure, in H;i: 29.200 

Pg Flue Gu Static Presa. In N20: 0.000 
Pa Absolute flw Cas Press. in Hg: 29.200 

Moisture Data: 
Vic Vol. LIC11Jid collectt,d, 111: 145.0 
Vw(atd) Vol,- of llater Vapor, SCf: 6.125 

XH20 Nofature content, X by Yol .: 23.66 

1'C02 Percent CO2 by voLune, Dry: 5.00 
X02 ,.,,cent 02 by Vol....,, Dry: 14.00 
llfd Ory Nole fraction: 0.763 
1o o,..t Val idetion Value: I.la 

11d htl•ted Dry "°'· llt, Lb/Lb-Mole: :S0.00 

"" I/et Nol. lit, Lb/lb·Nol.,, 27.16 

:FlELD DAT.I\ 
ic.ter IOll NYllltltr: RAC 5 lleter IOlt dlje: 1.869 
Ory Cu Meter Cal. Y: 1.000 Aa.-d Nolature: 30.00 

Leat Tnt Rate, CfN: 0.009 Lellt Teet v~. In •a: 2.00 

S~le Cry liH 

Point Tl• N.,ter leadi"I Delta P Delta I Ga.a Meter Stack 

1 
C11fnl 
0 

ccy ftl 
,sv.:s,, 

Clo N20l 
0.090 

Cln H20l 
0.500 

T!ffP (of) 

103.0 
Teap !oFl 

1132.0 

2 15 465.140 0.090 0.500 103.0 113~.0 

3 lO 470.921 0. 090 0.500 107.0 690.0 

4 4S 4n.160 0.070 0.500 110.0 621.C 

5 60/0fF 4a3 .474 

6 

7 
8 

9 
10 

11 

12 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 
23 

24 
25 

105.7FJNALIAVG 60 24.160 0.085 0.500 

ISOXINETIC DATA 

Noule NUICl!r: 

Cp Pitot Tia C~f . : 0.840 
Dia Wozzle Oiaaeter , in: 0.37'5 

A Stack/Duct Area, in2, 14400. 0 
Vs Flw CH Veloe1w, ft/SK: 27.3 

Ced VoL1111etric Afr FIOOt ••t•, Dry SCFN: 47612.2 
Qaw VoL,-trfc Afr Flow Rat.,, Uet ACFII: 163937.4 

ll:I lcoldnetlc San1plfno •ate, ll:: 100.S 

VIO(Ory) YO(t,W c.. lletued, Dry: 24.160 �

V"'(Std) Vol.- Ca& Metered, Std: 22.024 �

EMISSIONS RESULTS 

1111 ,oo.o 100•000.. 
ag/dsCII Conctntrai ion, llg/dlal: 160,345 

;r/dscf CcncentratfOl'I, tr/dKf: 0.070 

Lb/hr Eaiuian late, lb/hr ~c, 28.592 
Cg/hr EalHlan Rate,Kg/hr l'Mltc: 12.969 

Ilg 100.0 100.000.. 

IIQ/dsca concentration, 11111/dlca: 160.34S 

11r/dscf Concentration, 1r/dacf: a.010 

Lb/~r l•halon Ute,Lblhr Pllac: 28.592 
(9/hr hlfaafon late,Kg/hr PIiie: 12.969 

"II 100.0 100 .ooo.a 
iqg/dsca concentretlan, 1119/dsca: 160.345 

C-38 �



ISOIINETIC SAMPLING TRAIN PIBLD PATA AND RESULTS TABUµTION �

Plant: Site 9 Rl.rl No.: IN-NI-4C Oate: 6/4/90 

SMl)l lng Loc..t ion: Inlet Operetor: LT 
Net 1.,. rt-: 60 min R"' Start Ti•: 1206 ISOXINETIC DATA 
Nia SMpl l"I Poi nu: 4 Rl.rl Stop Time: 1306 

Nonle N...,.r, 

Pressures: Cp Pftot Tl.t>e Coef.: 0.8"0 

Pbar ..rometric Prn,ure, In Hg: 29.200 Oil Nonle Dl-ter , tn: 0.37'5 
P; 11.. Cu Static: Prn.w. in N20: 0.000 ... Stack/Duet Arn, 1"2: 14'00.0 ,. Absolute Flue Gas Pren. in Ng: 29.200 VI flue ClM Vcloc:i ty, Ft/ace: 28.2 

cad Vohaetrlc: Afr flow late, Ory sc,11: 42110.9 
Moisture Data: a.. Vol.-trlc Air How late, Wet ACfN: 169174.1 

Vlc Vol. Liquid Collected, al: 243.0 XI l1olcl""tfc S~l lr,g ..te, ll: 119.1 
Vw(&td) Vol._ of \,later Vapor, SCf: 11.438 

"'420 Nol aturc Contmt, li: by 1/ol.: 33.13 Vll(Ory) Vol._ CU Metered, Ory: 25 . 066 
XCOZ Percent CO2 by Vol.-, ory: 5.00 Y1tC Std) Vol\ae GK Nateted, Std: 23.085 

Percent 02 by 1/ol,-, Ory: 14.00 

Ory Nole fraction: 0.669 

Oraat Validation Val.., 1.38 BMISSIOHS RESULTS 
Eatl-ted Ory Nol. 1,/t, Lb/Lb·llole: 30.00 

Wet Nol . lit, Lb/Lb-Note: 26.02 100.0 100. OOOillG 
canc:..tratlon, re/dscr. 152.979 

l:IILD DATA Conctntratfon, er/dscf: 0.067 �
Meter lox .,...,,. RACZ llcter lox dHu 1.858 lb/hr Ealaalcn lah, lb/hr PIiie: 24.126 �

Ory Gu lleter cal. T: 1.000 A1alald Moisture: 30.00 ICQ/hr Eai..ion ht.,1C11/hr PMc: 10.943 �

Luk Test late, CfN: 0.011 Lealr Test Vac:, In Hg: 3.00 �

100.0 100.QOOae �

~l• Dry Gu Cancet1tr•tlon, 1111/daca: 152. 97'9 �

Point TIM Nater Readl ng celta P C.l t8 H G.. lleter Stack ;r/dlc:f canc.,tral Ion, gr/dlcf, 0.067 �

IIO·-
11!,!! ,afn2 !!.!! tU !jn H~) 'I~ H20) I!!!!I! (ofl Tg {"fl lb/hr Ellhalon Rate,U,,,hr l'tlllc: 2'. 126 

0 259. ,~ O.OIIO 0.500 100.0 1018.0 ICg/hr £•1.. fon Rate,IC9'hr PIIRc: 10.1143 

2 15 265.762 0.090 0.500 100.0 1000.0 

3 :so 271.7.30 0.100 0.500 100.0 10~.o IIO 100.0 100.000IIU 

' 45 2n.390 0.070 0.500 100.0 675.0 IIQ/OSCIII CQnccntratloro, IIU/~: 152.97'9 �

5 60/0FF 284.220 �

6 �
7 �

8 �

9 �

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �
21 �

22 �
Z3 �

24 �
25 �

FINAtLA't!i 60 25,!!!:i{! o,~s o.~oo 100. ~ 924.~ 
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ISQ~INETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABUL1,TION 

Plant: Site 9 11u, No.: IN-NI-,D O.te: 6/4/90 

Sapt Ina Locetlon: Inlet Operator: l T 

Net I.., Tl•: 60 ain R..-. Start Tl•: 1207 ISOICINETIC DATA 
• ._ SMpllng Pofnu: 4 R111 Stop Tlae: 1307 

Noule Nuaber: 
Pressures: Cp P Itot T..t,e Coef.: 0.&40 

Pber lar011etrlc Pressure, fn Hg: 29.200 Die Moult Di-ter, in: 0.375 
Pg flue C:u Static Prna. in HZO: 0.000 A Stack/Duct Ar.., ln2: 14400.0 

Pa Abeolute fl~ Gas Press. In Hg: 29.21)() v, flue Gu velocity, ft/sec: Z8.8 
Qld Voh-trlc Air flow late, Dry SCfll: 47186.1 

Moisture oatai Oaw vol.-trlc Al r flow Rite, wet ACFII: tn663.3 
Vlc Vol. li<fJid Collected, ml: 156.0 XI l&ol:lnetic S"""l Inv late, 1: 101.3 

VwCatdl vol- of Water Vlf>O(', SCF: 7.343 
1:1120 Moisture Content, X by Vol.: 25.04 Vm(Ory) Vol.- Caa Metered, Dry, 2.3.1174 
%c1)2 Percent CO2 by Voli.e, Dry: 5.00 vmcstdl vol~ Gu Metered, Std: 21.987 
to2 Percent 02 by Voh....,, Dry: 14.00 
llfd Ory Nole Fraction: 0.7'50 
Fo orut velidetfon Velu.: 1.38 EMISSIONS RESULTS 
11d Eoti•ted Dry Nol. llt, lb/lb·Nole: 30.00 
NI Wet IIOl. Wt, Lb/Lb·llole: 27.00 11111 100.0 1oo•ClOOooll 

ag/dscao Contentrat Ion, mg/daca: 160.617 

lIELD DATA gr/dscf Concentration, gr/dscf: 0.070 �

lleter '°"' 11...,,, UC3 Matef' I°"' dlta: 1.849 Lb/hr Emiuion ..te,lb/hr M.c: za.:w. �
Ory c.., llettr cal • t: 1.000 All~ kolature: 30.00 l(g/hr £•halon late,ICa/hr PMllc: 12.17'5 �

leak Test hte, CfM: 0.013 leak Test Vac, ln Hg: 5.00 �

11111 100.0 100.()()0lig �
SMple Ory Cae 111/docao Cancentr•t ian, 119/dacao: 160.617 �

Point Tl• Nater Reading Del ta P Otlte N Cae Nater St.ck gr/da<:f Coneentret!""• gr/daef: 0.070 �

!lo Hilill�Ml!! !•!nl ,~11m !lo H~l Ia ,siu IIB! ,sE2 Lb/hr Eml11lon ••te,Lb/hr P!Utc: za.:w. 
0 6.UZ 0.090 0.500 10().0 1042.0 l(g/hr E•h•lon Rat~,l:g/hr PMRc:: 12.87'5 

2 15 12.76J 0.1C0 0.530 100.0 1067.0 

3 30 18.351 0.100 0.500 100.0 1035 .o mg 100.0 100.0CIOmill 

4 45 2.3.930 0.070 0.500 100.0 670.0 IDg/CSCIO concentration, IIG/d&ca: 160.617 

5 60/0ff 30.736 

6 

7 
I! 

9 
10 �

11 �
12 �

13 �
14 �

15 �

16 �
17 �
18 �

19 �

20 �
21 �

22 �
23 �
24 �
2S �

F!MALLAVC: ~ 23.§7~ 0,!!2!! 01S!IQ 1gQ,Q 2:iM 
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ISQUNBTIC SAMPLING TRAIN PJBLD DATA IND RESULTS TABULATION �

Pl111ts Site 9 a.., N0.: KID-KMTL-4A Date! 6/4/90 

saa,plina Locetlons Mid point Operator: GCS 

Met llu'I Tl•: 45 aln a.., Start Tl•• 1229 ISOJtINETIC DATA 
- Salpl 1llll P0fnt1: 3 Ru, Stop Tl•: 1314 

Nonle Nuaber: T27 

Pressuresa Cp Pftot Jibe Coaf.: 0 .1140 
Pbar Barcaetric Preaaur•, tn K9: 29.200 Oi• Nozzle Oi.,.ter, in: 0 .245 

,,g flut 1111 Sutic Presa. In H20: ·30.000 A Stacie/Duct Art•, in2: 1l1V.5 

Pt Abeolutt flua C.. PrHa. In Ng, 26.994 Vs flue Ca• Velocity, Ft/stt: 31.6 
Qsd Yolioatric Air Flow ••t • , Dry SCfM: 14591.S 

Moisture Data: Claw Vol\llletrfc Air Flow Rate, llet ACfM: 17349 .3 

Ylc Y0l. Ll~ld C0llactad, al: 19.0 XI lloklnetlc Saq>l ins Uta, X: 76.6 

Yw(ttd) Vol... of later Vapor, SCF: 0 .1194 

Sll20 110i1turt Conteot, X by Vol.: 4.74 l'l!l{Dryl vol._ GH Natered, Qry: 19. 610 

XC0Z Parc.,t CO2 by Voliae, Drys 5.00 Va(Stdl Vol.- Cea Metered, Std: 17.9n 

S02 Percent OZ by VollAf. Dry: 14.00 

Mfd · Dry Nolt Fraction: D.953 
fo Orut Validation Value: 1.3! EMISSIONS RESULTS 
11d Utl•ted Dry llol. llt, Lb/Lb·Nola: l0.00 

Na llet Nol. llt, Lb/Lb·Nole: 29.43 11V 100. 100.ooo.v 

IIQ/dlc:a Concentrat I on, IIQ/dlai: 196.447 

FIELD DATA gr/dscf Concentrat Ion, gr/d1cf: 0.086 �

lleter IOI lllaber I A·1 lletar IOll <Ila: 2.270 Lb/hr Ealaafgn Rltt,lb/hr PMRc: 10.740 �

Ory Cial ..ttr C.l. Y: 0.1186 AallUlllld Nolature: 7.00 Kll/llr Ealu1cn hte,Kll/hr PMRc: 4 .871 �

uet T•t ••t•, enc, o.003 ua Test vac, tn Hg: 10.00 �

1111 100.0 100.D00ae 
$allplt Ory liu "'8/dac:a Concentration, 119/daau 196.447 

Point Tl• litter lttdlne Delt• P Oel te N C..t Meter St ack gr/dscf Concentretlcn, gr/dsef: 0 . 086 

•!II u11n2 ,~ ftl U!! !~2 , 10 !!ZIil Im !gfl Imi 12fl Lb/ hr f•tacton Rate,Lb/llr PICllc, 10.740 

1 0 56.210 0.160 0.650 95,0 82.0 KIi/hr EJ1h1 Ion ••te,Ka/hr Pllllc: 4.871 

2 15 62.4S9 0.360 1 .500 95.0 711.0 

3 30 71.UZ 0.360 1.500 93.0 78,0 1111 100,0 100,000lo; 

4 45/0ff 75.820 

5 

6 

7 

a 
9 
10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �
20 �

21 �

22 

23 �
24 �

2S �

Fl!A~lAV!i 45 12,61~ Q.Z§:i qiz 96.0 7'9 . 3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run No.: MID-MMTL-4B oate: 6/4/90 
S~llnu locatlarn Nlq>alnt Operatar: CCI 

ht Run Thoe: 45 •In Run Start Tlee: 1231 ISOltINETIC DATA 
1h11 Sanplfnu Paints: 3 Run Stop Ti•: 1316 

Nozzle Nurbrr: T29 
Pressures: Cp Pftot To.be Coef.: 0.840 
Pber 8ar~trlc Pre111ure, In Hg: 29.200 Dia Nozzle ot..ter. in: 0.245 
Pg Hua GH Stat le Preu. In H20: •30.000 Stack/Duct Area, fn2: 1319.5,. 
Pt Absolute Flue CH Prus. In Hg: 26.994 \II flue Gu Velocity, ft/sec: 31.2 

Qsd Volllletrlc Ai r flow hU, Dry SCFII: 14454.2 
Moisture Datas Qa• \lolu,,etric Air flow Rate, Wet ACJN: 17170.9 
Vic \lal. Ll~ld Callected, al: 19.0 XI laoklnatlc Smpl Ing late, X: eo .2 
Vw(atd) Vol..a of llater v_,., SU: 0.1194 
x.420 Moisture Content, X by vol.: 4.58 \lll(Dry) Vol1ae Caa Metered, Dry: 19.626 
"'°2 Parcant CO2 by Vol.-, Dry: 5.00 Vin(Std) I/al.... CH lletered, Std: 18.647 
X02 Percent 02 by Voluee, Dry: 14.00 

Nfd Dry Nole Frectfon: 0.954 
Jo Oraat \lal1dat ion Value: 1.38 EMISSIONS RESULTS 
11d Eat 1..ted Ory IIOl. Wt, lb/lb·Nole: 30.00 

Ms Wet Nol. Wt, lb/lb-Nole: 29.45 1111 100. 100.000ag 

autdsao Concentration, 1111/cl&ai: 1119.3111 

FIELD DJ\TA gr/cllcf Concentration, gr/dacf: 0.0&l �
lleter 80Jt NIIIOer: A·2 Meter lox dlla: Z.047 lb/hr laisalon late, lb/hr PIiie: 10.252 �
Dry Gaa lletar Cal. Y; 1.OZ4 Al~ llolsturt: 7.00 Kg/hr ialulcn htt,ICll/hr PIiie: 4.650 �
la&k Tttt •ate, CAI: 0.001 LMk Taat Vee, In Hg : 10.00 �

1111 100.0 100.000llg 
Saple Dry Gas Ilg/data Concen!rat Ian, 1111/dsao: 119.3111 

Point Tl• Meter lading Del ta P Delta N CH Meter Stack gr/dtcf concentration, gr/dtef: O.oal �
Nuo <plnl <cu ft> ctn "22> I In N20> Itl'R <ofl It!IR <"of) lb/hr Ealasfon lata,Lb/hr PIiie: 10.ZSZ �
1 2 1167.430 0.160 0.650 95.0 90 .0 Kg/hr EalHlon htt,Kl/hr PIiie: 4.650 �
2 17 873.7'03 0 .360 1.500 95.0 76.0 
3 l2 883.001 0.34{1 0.11:)Q 100.0 74 .0 100.0 100.000ag 

4 45/0ff 1187.056 
5 

6 
7 
8 �
9 �

10 �

11 �

12 �
13 
14 �

15 �

16 �

17 �
111 �

19 �

20 �

2: �
22 
2.3 �

24 �
25 �

FINAL/AVG 45 19.626 0.2711 Q .9113 96.7 §0.0 
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ISOKINETIC SJ\MPLING TRAIN PIELD DATA A!JD RESULTS TABULATION 

Plont: Site 9 Run 110.: MID-NI-4C 
Sapl il"III Locat Ion: Ml.int Cptrator: Gell 

Net l'-'I Thoe: 4S •In Run Start T 1 ... , 1m 
N1a Sapl 1118 Points: l Run Stap Ti_,, 1318 

Pressures: 
l't>er lar<aetric Presaure, fn Hg: 29.200 
P11 Flue Claa Static Prose. in H20: ·l0.000 

h A*lutt Flue GH Presa. In Mg: 26.994 

Moisture Data: 
Ylc Vol. Li<1,Jld Collected, •l: 17.0 
Vw(std) Vol.- of \later VOfJOr, SCF: 0.1100 

¥1<20 llolatura Conttt'lt, X by Yol.: 4.98 
IC02 Percent CXl2 by Volu..., Dry: 5.00 
X02 Percent 02 by Vcl,ae, Ory: 14.00 

N(d Dry Nola Freet ion: 0.950 
Fo Orht Validation Volue: 1.38 

Md Utl•tad Ory Nol. llt, Lb/lb·llole: l0.00 

"' Wet Nol. \It, Lb/Lb·llole: 29.40 

UELD Dl\TA 
Nater lox 11.-r: 1·1 Heter lo.. dHa: 2.043 

Dry Caa Meter Cal. Y: 1.034 Au.-d Moisture: 7.00 
Lalk THt Rate, CfM: 0.001 L..k Test Yee, in HQ: 10.0Q 

5allplt Ory GM 

Point Tl• Meter ludlnu Delta P Delta H I.ea Meter Stack 

~~ Slll"l s~m l!Cl ll~l !ID ml T§ !2F2 T!!5! 12Fl 
1 4 2'90.525 0.230 0.900 95.0 04.0 

2 19 297.657 0.370 1.5SO 95.0 76.0 

3 34 304.532 o.no 1.400 100.0 74.0 
4 45/0H l06.420 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

Z3 
24 

ZS 

r!N~~£!YG 45 15.§95 0.307 1.m 96.7 a1 .1 

ISO KINETIC DATA 

Nonie N~r: uo 
Cp Pitot ha Coef.: 0,81.0 

Dia Nou(t Dl-ter, in: 0.245 
A SUck/Cuct Area, in2: 1319.5 
v, flue Gaa valocitY, ft/tee: l2.9 
Q&d Vol...tric Air flow Rate, Dry SCfN: 15106.7 
Qaw Voiu...trfc Air flow Rate, llet ACFN: 18067.4 

XI tsOklnetlc Saq,llng Rita, l: 62.a 

VIO(Oryl Vol.- Gaa Netarad, Dry: 15.1195 
~Stdl Yoh.no Cao Net~red, Std: 15.256 

EMISSIONS RESULTS 

"'II 100.0 100.OOOag 
,og/dl.CII Concontrat Ion, IIQ/daau 231.481 
;rtdscf Concentration, gr/dlcf; 0.101 
Lb/11r £aiuion Rate, lb/llr PIUlc: 13.097 
(g/llr £•l11ton Rate,Ka/hr Pllllc: 5.941 

11111 100.0 100.000IIG 
flG/daca Concentration, llli/dlca: 231.418 
gr/dscf Concentration, gr/pocf: 0.101 

Lb/hr Ealulon aata,Lb/hr Pllltc:: 13.097 

ICa/hr blulon Rate,ICg/hr PIUlc; 5.941 

11111 100.0 100.000.0 
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ISOJINETIC SAMPLING TRAIN FIELD DATA MP RESULTS TABULATION �

Plant: Site 9 • .., No.: MID-NI-4D Date: 6/4/90 

Seoipl1no Location: Nl~fnt ()ptrator: GCB 

ht ~111 Tl•: 45 aln • .., nert Tl.. , 1Zl6 ISOltIN!lTIC DATA 
Nuo SMIPI !no Pofnu: 3 I.., Stop Tl..,, 1320 

Nozzle N....,.,r, Tll 
Pressures: Cp Pitot T~ Cod.: 0.!40 
Pbar B•r~trie Pr-~aure, in ttg: 29.200 Dh Nonl• o•-t,r, 1n: 0.245 
Pg flua Gas Static Presa. In HZO: ·30.000 A Stack/l)uct Area, in2: 1319.5 
Ps Absolute flue Gas Press. In Hg: 26.~ Va Flue Cea VelocltY, Ft/sec: 31.7 

Qsd Volu...tric Air fl011 Rate, Dry SCFII: 146116. 5 

Moisture Dataz caw Volunetric Air flo,j Rate, \let ACFM: 17409.7 

Vlc Vol. Ll"'id Collected, al: 15.5 ll lsoldnetic Seoipl Ina Rate, l: 6.J.9 

Vw<ltdl Vol- of water Vapor, SCF: 0.730 
Xll20 Nol&ture Cantont, l by Vol,: 4.61 Vll(Dry) Volu... Cas Metered, Ory: 14.401 

XC02 Perc«1t CO2 by Voluw, Dry: 5.00 l/ll(Std) Vol,- Ceo lletered, Std: 15.098 

l02 Percent 02 by Vol-, Dry: 14.00 

Nfd Dry llale fraction: 0.954 

Fo or11t Val ldatlon Velue: 1.~ EMISSIONS RESULTS 
Nd htlaated Dry Mol. lit, Lb/Lb·Nole: :SO.DO ... \let Nol. \It, lb/lb-Nole: 29.45 IICI 100.0 100.000a,g 

IICl/d6ca t:oncentratfon, 118/dlca: Z.33.904 

FIELD DATA ;r/dlef Concentration, gr/dacf: 0.102 �

Matar lox IIUltler: 1·2 Meter Box clta: 2.125 lb/hr E•h•ion late, lb/1,r PIile: 12.1165 �

Dry ee, Neter Cal. Y: 1.131 An~ Noleture: 1.00 KIi/hr Eafaalon Rate,Kl/hr Ptlllc: 5.836 �
Lelk Tdt late, C~M: 0.001 LHk THt Vee, In Hg: 10.00 �

IICI 100.0 100.000llg 

Saple Dry Ceo rlfl/dlca Concentrat Ion, rlfl/dlal: 233.904 

Point Tf.. Meter Read11'Q Delta P Oelta N c:a, Meter Stack gr/dlcf Concffltret1on, 1r/dacf: 0.102 �

Illa <•ID) <cu ts> (fn H20) (jn N2P> Ill'R <of> T... (of) Lb/hr &Inion late,Lb,/hr l'Mlc:, 12.865 �

1 6 657.195 0,180 0.700 95.0 87.0 Kll/llr E•lulon Rate,Kl/hr lt!Rc: 5.836 �
2 21 663.343 0.370 , .55-0 95.0 ~.o �
3 36 670.W 0.330 0.200 100.0 74.0 1111 100.0 100.000qi �

4 45/0ff 671.596 �
5 
6 

7 

II 

9 

10 �

11 �
12 �

13 �
14 �

15 �

16 �
17 �

18 �

19 �

20 �

21 �

22 �
23 �

24 �
25 �

EINAVA't'G , 5 lS,491 0.287 Q,817 96.7 n.1 
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IBOKINETIC SAMPLING TRAIN PIELD DAT~ AND RESULTS TABUL1.TI0N 

Plant: Site 9 11a1 No.: OOT-MMTL-4A Oare: 6/4/90 

S-.,1 Ing locet ion: Outlet Operetor: RLM 

wet Rl.n Ttae: 60 atn R1a1 Start Tine: 121! ISOKINETIC DATA 
~ua S-1 inw Pointa: 4 RIil Stop Ttlllt: 1318 

Norzlt" Mullber: T·7 

Pressures: Cp Pltot T~ toef.: 0.840 

Pbar B.lrQIIICtric PresslR'e, in H11: 29.300 Dia Nozzlr Dlaanrter, in: 0.242 

Pg flue Cac Static Preu. in N.!O: ·O.lOO A suck/DUct Ar11, fn2: 1319.5 

Pl Absolute Flue Ca• Pre11. in Hg: 29.27! Vs Flue ca, Velocity, Ft/sec: 39 . 7 

Qsd Vollattrtc Afr flow lete, Dry SCf M: 18288.l 

Moisture Datai Oaw Yol.-trlc Afr Flow hte, ~t ACFN: 21831.9 

Vlc Vol. Liquid Collected, •l: 34.5 XI 1,oldnettc S1111!'l ing ..h, lli: 10<?.5 

VW(&td) Vol.- of llater llapor, SCF: 1.624 

Xll20 Mof • ture Conttot, lli by Vol.: l.98 Vll(Ory) Vol..- Ca1 IMtered, Or-y: 41 . 500 

s:co2 Percent CO2 by Volune, Dry: 5.00 'm(Std) VolLfflt Cu ~t1>rl>d, Std: 39. 204 

X02 Perctot 02 by vol1111e, Dry: 14.CO 
Mid Dry 14ole Freet ion: 0.960 

FO or..r val fdatton Value: 1.38 EMISSIONS RESULTS 
11d Estluted Ory Mol. llt, lb/Lb·14olt: 30.00 

"' ll1>t IIOI. \It, Lb/Lb·Nole: 29.52 .. 100.0 , 00 • O()Qa,g 

111!1/dsCII conctntr1tlon, IIQ/dsQII: 90.079 

fIEtD DATA ar/dscf Conc:entrat ion, gr/dsct: 0.039 �

Heter lax NUllberi EN·2 Meter SO>< dHa: 1.969 Lb/hr Eal ..Ion RI tt. lb/hr PIIRC: 6. 170 �

Ory I.as 119t•r C.I. Y: o.~5 Aa..-.1 Notature: 7.00 lg/hr Eahafon late,Ka/hr PIiie: 2. 7'98 �

Leak Test Rate, Cflh 0.001 Ual: Ttat Vac, tn NO: 8.00 �
100.0 100.ooa.e �

S-l• Dry Ga& ag/dcca concentnt Ion, 11111/dsca: 90.019 �
Pcfnt Tl• Meter 1•9dlng Oeltl P Del ta H C.. Heter Stack 11r/dscf Concontratlon, gr/dac:f: D.Dl9 �

Nia l!!i!lt i,11 m ,in ~~l ,1n H~j TS SOf! !!!!J! !Of! Lb/1,r Eafulon Rate . lb/hr Ptllle: 6.170 �

0 797. :;o 0.380 1.400 76.0 128.0 lg/llr falulon Rate,lg/hr l't4Rc, 2 . 798 

2 15 807.200 0 . 430 1.580 19.0 139.0 

3 30 817.390 0.500 1.840 !3.0 131.0 11111 100.0 100.0CJOa,g 

4 4S 828,560 0.480 1.770 87.0 131.0 ~/<1$01 Conceritrat ton, ~dsaa: 90.079 

5 60/0fF 839.220 
6 

.. 

7 

8 �

9 �
10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 

19 �

20 �
21 �

22 �
23 �

24 �

25 �

FjNAL£AII~ 60 41. 500 0.44<1 ,,~7 !!1,l 1~~ ,2 
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ISORINETIC SAMPLING TRAIN PIELD DATA J\ND RESULTS TABULATION 

Plant: Site t II.I\ Na.: OUT-MM'l'L-4B 01te: 6/4/90 

s.p1 fng loc:at ion: aJt let Operator: RLN 

Net • .., TIM: 60 •fn RI.fl Start Tl111t: 1219 IBORINETIC DATA 
lt1a Sal>l Ing Points: 4 R,.., Stop Thor: 1319 

Noule Nllli>er: y . 7 

Pressures: Cp Pi tot Jibe coef.: 0.840 

Pber eeroaetrfc PreHure, fn Ha: 29.300 Dia tilozzle Di-ter, In: 0 .243 ,.,, Flue GN Static Preu. in H20: ·O.lOO suck/ouct Area, fn2: 1319.S 

Pt Abaolute flue Caa Prfts. fn H9: 29.278 Vs Flue Cas Velocity, H/lf!c: 39.7 

Qad VOlYNtrfc Air flOIO ••t•, Dry $Cfll: 14232.S 
Moisture Data: Claw Vol..etric Air flow hte, I/et ACFN: 211143 .0 

VIC vol. Liquid Callectld, al: 38.S lcol(inetic SMApl ing Rate, %: 103.9 
Vw(ttd) Vol~ of llater Vapor, SCF: 1 .1112 "' 
XH20 IIOfature content, X by Val.: 4.34 V11<Dry) Vollllll Gas "ttered, Dry: ~.1129 
XC02 Percent ~ by Vol.-. Dry: 5.00 V.(Std) Vol.- GH Metered, Std: 39.936 

1102 ,ercent 02 by Val~, Dry: 14.00 
Mfd ~ry Nole fraction: 0.957 

fo or11t V1llelati011 velue: 1.38 EMISSIONS RESULTS 
11d btl•ted Dry Nol. llt, Lb/Lb·14ale: 30.00 

llt 1/tt Nol. Wt, Lb/Lb-llole: 29.48 1111 100.0 100.ooo.v 

"9/d&ca concentratlOI\, ia;tdlca: 88.428 

fIBLD QJ\TA gr/dac:f Conc:entrat Ion, r,:/dacf: 0.059 �

llettr IOI< II~: E11·4 llet1r Box dll1: 1. 969 lb/hr E•fnfon Rate, lblllr l'llltc: 6.0311 �
Ory lies Meter Cal. Y: 0.932 A...-d llal1ture: 7.00 t:g/hr fafulon latt,ICl/hr PIIRc: Z. 739 �

LNk Tfft Rate, Cfll: 0.001 LHk TNt Vee, In Ilg: 5.00 �

1111 100.0 100.ooo.a 

Sapl• Dry GH "'8/dsga ConcentratfOI\, ia;tdsca: 88.428 

Point Tf• Meter ltldlng Oelt1 P Delta k Gal Meter Stack gr/dscf Cancffltratlon, 1r/dsef: 0.039 

!!!I! !•lnl !~ ftl !I!! H~2 , la "m2 Il!I! ,2,1 !!!!I! '!1'2 Lb/hr &lfulon late,Lb/hr Plate: 6.038 
1 0 S4.034 0.380 1.400 TT.O 128.0 ICl/hr E•h•lan tate,ICl/hr Ptllc: z.739 
2 15 64.170 0.430 1 .580 IIO.O 139.0 

3 3() 75.060 0.500 1.&40 86.0 131.0 1111 100. 0 100.ooo.v 

4 45 87.070 0.480 1.771) 90.0 131.0 ia;/d&ca concentration, llg/dlca: 118 .428 

5 61)/0ff 98.863 
6 

7 �
II �

9 
10 �

11 �

12 �

13 �
14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �
22 �

23 �
24 �

2S �

flNA~£A!!!j 60 Q.44~ 1,647 83.2 132 .2 "-m 
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rsoiINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 • .., No.: 00'1'-NI-.&C Date: 6/4/90 
S~l lne Location: Outlet Operator: ILN 
Met ,.., Ti•: 60 •In I"' Start Tl•: 12111 ISOKINETIC DATA 
Mua Sao,pl i~ Point11 4 11.<l Stop TIM: 1315 

Motile NUl!ber: T·5 
Pressures: Cp Pl tot T..a>e Coef.: 0.840 
Pbar laroaetr;c Pressure, in M;: 29.300 Die Noule 01...ter, In: 0.244 

Pg flue "' static Press. in ~20: ·0.300 A Stack/Duct Area, in2: 1319.5 

Ps Absolute FIUI! Caa Prns. In Hg: 29.27! Vs flue Gas Velocity, ft/sec: l9.7 

Qsd Yol...trlc Air flov late, Dry SCRC: 16349.4 

Moisture Data: Oaw Vol,.,..trlc Air Flow Rate, uu ACFN: 21814.2 

Vic Vol. L ·~Id Collected, •I: l1.0 Xi 1,06:inetlc S~llnv Rate, X: 100.8 
Yv(atd) Vol<ae of llllter Vapot", SCf: 1.459 
Slt20 NofatYre Content, X by Vol.: 3.53 V•(Dry) Vol<ae Gas Net.rod, Dry: 42.360 

icoz Pe~ent C02 by vol._, Dry: S.00 Vm(Std) Vol... ,u Mtttr4d, Std: 39.320 

Percent 02 by Vol.ae, Dry, 14.00 
Nfd Dry Nole Fraction: 0.964 

Fo Orut Val lclatfon Value: 1 .38 EMISSIONS RESULTS 
lid EatlMtod Ory Nol. llt, Lb/Lb·Nole: 30.00 

~s I/ct Nol. \It, Lb/Lb-Nole: 29.57 Ilg 100.0 100 • 000av 
agjdsaa Concentration, lllg/dsca: 89.813 

FIELD DA'l'A gr/ds<:f Concentration, 11r/dl(:f: 0.039 �

Meter lox Nll!Cer: N-16 Meter lox dh: 1.SZll Lb/hr Eal11lon late, lb/hr PIiie: 6.1n �
Ory Gu Meter Cal. Y: 0.996 An.-! lloiat..-e: 7.00 l:g/tlr E•I H ion late,Kg/hr PNlc: 2.800 �
LHk Test Rate, CHI: 0.~ Luk Test vac, in Hg: 15.00 �

1111 100.0 100. 000qi�~,. Dry Gu llfl/dac:a Concentratlcin, lllg/daca: 89.81l �
Point Tl• Meter leading Delta P Delta M Gu Neter Stac:t 11r/dscf Concentration, 9r/dllcf: 0.0J9 �

!"" C11lnl Ccu fil CIn H20l <In M20) r...., (OF} y..., (of) Lb/hr Ealaalon ..t•,Lb/hr Pllllc: 6.172 �

0 312.154 0.3110 1 .270 114.0 128.0 Kg/hr £alaaion hta,ICg/hr PIiie: 2.aoo 
2 15 321.022 0.430 1.440 92.0 139.0 

3 JO 332.315 O.S-00 1.671) 101.0 131.0 mg 100.0 100.000a,g 
4 45 343.350 0. 480 1.610 109.0 131.0 ~/dsCII Ccnctf\trat Ion, lllg/dsal: 89.813 

5 60/0FF 354.514 

6 �
7 �

8 �

9 

10 �

11 �

12 �

13 �
14 �

15 �

16 �

17 �

1e 
19 �

20 �
21 �

22 �
Z3 �
24 �

2S �

FlNAI./AVG 60 42,360 0.446 1.497 96.5 132.2 
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ISOlINETIC SAMPLING TRAIN PIELD O~TA 

Plant: Site 9 Rl.fl No.: OUT-NI-40 01te: 6/4/90 

Saopl inv locatlan: ~tlet Operator: RLH 

Net Run Tl•: 60 aln Run Start T hae: 1219 

11... Sao,plina Points: 4 Rl.fl Step TiR: 1319 

Pressures: 
Pb.Ir hroooetrlc Pres,n;re, In Hg: 29.300 

Pa fl ... Gu Static Prus. in H20: ·O.JDO 

Ps .lbeolute fl~ Gu Press. In Hg: 29.278 

Moisture Data: 
Vic Vol. lfq..ld Collected, al: 3'1.0 

Vll(atd) Vol1a1 of Weter Vapor, SCF: 1.600 
Xll20 Nolature Content, S by Vol.: 4.11 
llCOZ P1rc-,t CO2 by Val..., Dry: 5.00 

li02 Percent 02 by vol~. Dry: 14.00 
llfd Dry Nol• Fraction: 0.959 

fo orut Val ldatlon Value: 1.38 
Nd Eatl..tld Dry Nol. wt, lb/lb·Nole: l0.00 
11, Wet Nol. \It, Lb/Lb·Nole: 29.51 

lXELD DATA 
Meter lox 11..-r: llet1r lox dlto: 1.820.,., 
Dry Cu Meter eel. r: 0.969 A~ Nolu..-e: 7.00 
l..t Tnt late, CRI: a.~ Luk Tnt Vee:, In ~g; 15.00 

Sapl• Ory G• 

Point 

~!al! 

TIM 
{!ll!ll 

Meter RHdlna 
,,11 tu 

Oel ta P 

110 ~~I 
Oel ti H 

Wl~I 
c;.,. Heter 

rsm1 
Stack 

rs sofl 
0 41.940 0,380 1.270 &5.0 129.0 

2 15 51.5111 0.430 1.~o 93.0 139.0 

3 30 61.681 0.500 1.670 103.0 131 .0 

4 ,s 72.SOII 0.480 1.610 108.0 1J1 .o 
5 6/J/Off al.356 

6 
T 

8 
9 

10 

11 

12 
13 

14 

15 

'6 
'.7 

18 

19 

20 

21 

22 
23 
24 

25 

FINA~lAYG ~ 41,41!! 0.446 1.497 97.2 ·:u 

Mm RESULTS TABULATION 

ISOIC.INETIC DATA 

Maule M~r: T·6 

Cp Pi tot Tube Coef.: 0 . 1140 
Oia Maule Di-ter, in: 0.239 

A Steck/lluct ArH, in2: 1319.5 
v, Flue Gas Velocity, fttsec: 39. T 
Qsd Vol...tric Air Flow Rat1, Dry SCFH: 18264. 7 
Qaw Yal1-trlc Air flow Rate. !let ACFN: 21842 . 2 
SI uoldnetlc ~line Rate, S: 100.l 

VIIICDry) Vol.- Gae 14etered, Dr-y; 41.416 
Vln(Sld) Vol.nr l:a1 lletered, Std: l7.l78 

EMISSIONS RESULTS 

o,u 100. 100.000oQ 

o,g1dsc11 conc...tr1t Ion, llg/d5cl: 94 .4e0 

gr/d&cf Cenc:ent ret Ion, 9r/d9cf: 0.041 

lb/hr Eahaton Rate,lb/hr Pllllc: 6.463 
Kg/hr Ealsalon R1t1,JCaJl,r PIGlc: 2.931 

100.0 100.000mg 

"9/dsCIII concentr1tlon, 11g/da01: 94.4a0 
gr/dscf Concentration, 1r/dsch 0.041 

Lb/hr Eal11lcn Rlte,Lb/hr Pl4Rc: 6.463 
Kafhr Eaiaalon let..,K&/hr Pllltc: 2.931 

~ 

100. 0 

concentr1t fon, 11gJds01: 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R...., 110.: IN-MMTL-9A Dato,: 6/5/90 

s.,,.,l ing Location: Inlet � Operator: LT 

llet R111 Tinr: 117 min R'-"' Start Ti'"": T850 � ISOKINETIC DATA 
1,..r., S8fll)l ing Points: 8 R..., stop lime: 2050 

NOH le llurber: 

Pressures: Cp Pi tot Tube Coe!.: 0.840 

Pbar Barcaetric Prtssure. in Hg: 29.600 Dia Nozzle 01...eter, in: 0.375 
P~ flue Gas St~t,c Press. in 1120: 0.000 A Stack/Duct Area, in2: 14400.0 

Ps Absolute flue ~• Press. in Hs: 29.600 Vs flue Gas velocitY, Ft/se<:: 26.1 
Osd Voluno,tric Air Flow Rate, Ory SCfM: 3l073.8 

Moisture Data: oaw Vol"11etric Air flow Rate, ~t ACFM: 1Sa75: .9 
Vlc Vol. Liquid Collected, ml: 408.3 � '11 lsokinetic Smpl Ing Rote, X: 167.4 

Vw(stdl VolYR of Water Yap«, SCf: 19.219 
XH20 Moisture Content, '1 by Vol., 27.89 � Vm(Ory) Vo\,- Gas ~tered, Ory: 53.573 

XC02 Percent CO2 by Vol..,., Dry: 5.00 � VIO{Std) Voliae Ge,; lletered, Std: 49.682 
%.:l2 Percent 02 by Vol....,, Ory: 14.00 

N'd Dry Nole fraction: o.n, 
fo Orsat Valldat Ion Value: 1 .38 � EMISSIONS RESULTS 
14d Est iNted Ory Mol. llt, Lb/lb·llolo,: 30.00 

Ns \let Nol. llt, lb/lb·llole: 26.65 � '"II 100.0 100.~ 
11111/dscm Concentret lon, IIUfdscm: 71.0111 

FIELD DATA vr/dsd Concentrat Ion, 11r/dscf: 0.031 �

Meter Bo• ~<lltler: RAC T Meter Box dHa: 1.851 lb/hr Eaission Rate, lb/hr PMRc: 11.804 �
Ory Gas Meter Cal. Y: 1.000 Assunod Moisture: 30.00 lg/hr Emission 1,te4'Xg/hr PHRc: l.994 �
Luk Test Rate, CfM: 0.016 leak To,st Vac, in H11: 5.00 �

mg 100.0 100,0CO<:,g 
Sample Ory Gas O'l(l/dsem Coneent ration, 11111/dscm: 71.081 

Point Ti• Meter Roding Oel ta P Del ta h Cia& Meter Stac~ gr/dscf COf"Centrat ion, gr/d,;cf: 0.031 �
NUI (min) (Cu ft) ·c In H20l ( In H20) Tonp (of) Tonp (or> Lb/hr Emission Rata,lb/hr PHRc: 11.804 �

1 0 402.128 0.060 0.600 90.0 128S.C kg/hr E11ission Rate,Kg/hr PMRc: l.994 �

z 15 409.150 0.070 0.600 91.0 1289.Cl �

l 30 415.800 0.071l 0.600 97.0 1290.0 Ilg 100,0 100.000,ng �

4 45 422.450 0.050 0.600 98.0 1311.0 11111/<lsan Concentration, fflli/dscm: 71.0111 �

5 60 429.560 0.050 0.600 110.0 1370 ,0 ur/dsao Concentrat l on, gr/d,ca: 0.031 �

6 75 436.480 0.050 0.600 114.0 1354.0 lb/hr Emission Rat@,lb/hr PMRc: 8.804 �
7 90 443.310 0.060 0.600 115.0 1319.0 Kg/hr EmiHion Rate,Kg/hr PHllc: l .994 �

8 105 455.701 0.060 0.6:lO 116.0 1383.0 �

9 117/0ff 45S.701 �

10 �
11 �

12 �

1l �

14 �

15 �

16 �

17 �

16 �

19 �
2) �

21 �

22 �
23 �

24 �
2S �

fl~AL/AVC 117 � o.osa 0.600 103.9 1325. 1 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TADUIJI.TION 

Plant: Site 9 R...., No.: IN-MMTL-9B Date: 6/S/90 

S""l)l i~ location: Inlet Operator: l 1 

~•t Run Time: 116 min R<.n surt T fme: 1851 ISOKINETIC DATA 
~Lm S-l ing Points: 8 Run Stop Time: 2051 

•cnle Nl.l'ber: 

Pressures: Cp Pitot T<be Coe!. : 0 .840 

Pbllr Barcxnetric Preissur~, in Hg: 29.600 Ola Noll le DI an,cter. in: 0.37S 
Pg fluto Gas Stet;c Press. in K20: 0 .000 A Stoc k/ Duc t Arra , in2: 14400 .0 

Ps Absolute Flue G•s Press. in Hg: 29.600 Vs flue Ga,; Veloc I t Y, ft/se<:: 26 . 6 

Qsd Vol.....,tric Ai r f l ow Rnte . Dry SCfH: 34187.7 

Moisture Data: Oaw Vol..,..tri c Air flw Rate, llet ACFM: 159562.S 

Vlc Vol. Liquid Collected. 11l: 390.0 XI l solclnetfc s.,,q,l ing Rn<e, 1': 16S.9 

Vw(std) Volun,, of 1/ater Vapor• SCF: 18.357 

Xll20 Moisture Content, X by Vol.: 26.68 Vo,(Ory) Voliae Gas Metered, Dry: S4.328 

= Percent CO2 by Vol....,. Dry: 5.00 Vm(Std) Vol.- CH Metered, Std: 50.461 

l:02 Percent 02 by Volone, Dry: 14.00 
Hfd Dry Mole fraction: 0.T.5l 

fo orsat Vil idation Value: 1.38 EMISSIONS RESULTS 
Nd £st i"'3ted Dry 14ol. llt, Lb/Lb·Hole: 30.00 

ll5 I/et Nol. llt, lb/lb·Mole: 26.80 "9 100. 0 100.000mg 

1111j/dscm Conc:entrat ion, ag/dsaa~ 69.985 

[!ELD DATA gr/d$Cf Concentration, gr/dsd: 0.03 1 

Meter 8ox Nllllber: RAC 5 Meter Box dHe: 1.869 Lb/hr £ralssl0t1 Rate, lb/hr PMac: 8.961 

Dry Cas Meter Cal. Y: 1.000 As,uned Hoi,ture: 30.00 Kg/hr EIDission hte,Kg/hr PHac: 4.064 

Le•k Test Rate , CFH: 0.017 Leak Teu vac, in Hg: 5.00 

1111 100.0 100.oco,ng 

~le Dry C.115 llg/d$Cffl Concentration, mi;/ds,m; 69 .985 

Point TiR Heter Readi~ Del te P Del ta N Cas 14,,ter Stack gr/dscl Concentrat i on , gr/dscf: 0.031 

~ID lmin2 li:!il fSl !in H~S!! Sin H2q 1~ 12Fl 1~ (OF) Lb/hr Emission Rete,Lb/hr PMRc : 8.961 

0 553.273 0,070 0.600 90.0 1288.0 Kg/hr Fmissfon Rate , Kg/hr PMRc: 4.064 

2 1S 560.SOO 0.060 0.600 9 1 .C 1284.0 

3 30 567.390 0.070 0.600 97.C 1278.0 mg 100.0 100.000mg 

4 45 574.480 0.040 0.600 101.0 1369.0 1111/dscm Concentration, n,g/dsQQ: 69.985 

5 60 580 .915 0.060 0.600 107.0 1311.0 gr/dsCII Coocentretion, gr/dsc,n: 0 .031 

6 75 587,750 0.070 0.600 111 .o 1358.0 Lb/hr Emission Rate,Lb/hr PMRc: a.961 

7 90 594.e25 0,060 0.600 113.0 1340.0 Kg/hr uilsslon Rete,Ks/hr PIIRc: 4.064 

8 105 602 .300 0 . 060 0.60l 114 ,0 1393.C 

9 116/0lf 607.601 

10 

11 

12 

13 

14 

1S 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

fl~~l£AVG 116 54.328 0.061 0 .600 103.0 1327.6 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Rlll No.: IN-NI-9C Oate: 6/5/90 
S~I ing Loc;ation: Inlet Operator: LT 
~ot Rll\ Ti~: 115 a,fn R\A'l Start Thne: 1652 ISOKINETIC DATA 
N"" SMPlir,g Points: 8 RIil Stop Time: 2052 

Nonle N....tlec: 

Pressures: Cp Pitot T<be Coef.: C.840 
Pb1,r· Barcmct!'iC Pr~5sure, in Hg: 29.600 Dia Nczz l e Oiamt't~r . in: 0.37; 
P~ flue Gas Static Press. in M20: 0.000 A Stack/ Duct Area, in2: 144CO.O 

Ps Al>solute flue Gas Press. in Kg: 29.6M Vs flue Gas Veloei ty, ft/sec: 27.2 
Osd Volla'ICtric: Air Flow lltete, Or-y SCFM: 347611.2 

Moisture Data: Qa~ Vol1.111ttric Air flC)Oj Rate, Wet ACFN: 163290.S 
Vlc Vol. liquid Collected, •l: 382.0 ll lsokinetic Smrpl Ing Rate, X: 1sa.2 
Y\l(std) Volune of water Vapoe, SCF: 17.961 
X/!20 Moisture Content, l by Vol,: 27.05 Vm(Dry) Volune Gas Metered, Dry: 52.300 

1'1:02 Percent CO2 by Volune, Dry: 5.00 Vl't(Stcn VolYOO Gu Metered, Std: 48.502 
XD2 Percent 02 by Volune, Dry: 14.00 

Nfd Dry Nole Fraction: 0.730 
Fo Orset Val iclation Value: 1.38 EMISSIONS RESULTS 
11d ht i~oilted Dry Hol. Wt, Lb/Lb·Hole: :SC.DO 

ks llet kol. 1/t, lb/Lb-Mole: 26.75 ,ng 100,0 100.000mg 

111S/d5CID Concentration, 1119/dscrn: n.1111 
FIELD DATA ar/dscf Conc~trat Ion, gr/dscf: 0.032 

Meter BW< Nuit.er: RAC 2 Meter Box dKa: 1.1158 Lb/hr Ellliulon hte, lb/hr PMRc: 9.481 
Ory Gas Meter cal. T: 1.000 An.-d Molature: 30.00 lg/hr E•lnlon ltate,lg/hr PMRc: 4.300 

LHk Tut Rate, CFH: 0 .01\l Leak Test Vac, in H!i: 5.00 

11111 100.0 10C.OO~ 
SDll1)le Ory Cas 11111/dscm Concentration. "'i/dscm: n.1111 

Point Tlroe Meter Rudin; Del ti P ~el ta H Gas Meter Steck gr/dscf Concentrat \on, gr/dscf: 0. 032 
NL.r.> {minl !cu ft) !in H20) !in M?O) T!'.!!I! !of) T!3J !of) Lb/hr Eoainlon Rate, Lb/hr PMRc: 9.481 

0 347.:540 0.060 0.600 91.0 1290.0 Kg/hr Eraiu icn Rate,Kg/hr PMRc: 4.300 
2 15 354.:SOO 0.070 0.600 92.0 1289.0 

3 JO 360.900 0.070 0.600 96.0 126S.0 Ilg 1C0.0 100.0~ 
4 45 367.660 0.060 0.600 101.0 1311.0 ag/dsan Cor.eent ration, ,n;/dsca,: n.1111 

s 60 l74.600 o.oso 0.600 108.0 1355.0 gr/dsCII Concentration, gr/d,;cm: O.Ol2 

6 TS 381.550 0.070 0.600 113.0 1364.0 lb/hr E,ntssion Rate.Lb/hr PHRc : 9.t.a1 
7 90 388.310 0.070 0.600 113.0 1346.0 [11/hr E11ission Rate,[g/hr PHRc: 4.]0:J 

6 105 394.950 0.060 0.600 115.0 1396.0 

9 115/0FF 399.640 

10 
11 

12 

13 
14 

15 
16 

17 

18 

19 

20 

21 

22 
23 

24 
25 

FIN~llAVG 1'.5 52 .]CO 0.064 0.600 103.9 13zq,7 
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lSORINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Rl.l'I No.: IN-NI-9D Date: 6/5/90 
Sa,rpl ing Location: Inlet Operator: LT 
~orR..-,Ti..,, 117 min Ren Stert l irne: 1853 

h<lllS~lingPoints: 8 R..,, Stop l itoe: 20~3 

Pressures: 
Pbo.. lor-~tdc Pressure, in kg: 29.600 

Pg flue c.., Static Pr..,. in HW: o.oco 
Ps Ab5olote flut Gas Prtts. In Hg: 29.600 

Moisture Data: 
Vic Vol. Liquid Collected, "1l: 400.9 

v..cstd) Vol~ of Water Vapor, SCF: 18.1170 
11120 Moisture Content, X by Vol.: 29.34 
XC02 Perunt CO2 by Volune, Dry: S.oo 
lC02 Percent OZ by volime. Ory: 14.00 
Mfd Dry Mole fuel ion: 0.707 
fo Orsat Val ldatlon Value: 1.38 
11d EstiNted Dry Mol. llt, lb/Lb·l4olc: 30.00 
Ms llot Nol. llt. Lb/lb·Nole: 26.48 

FIELD DJ\TA 
Meter lox N~r, RAC 3 Meter lox dHa, 1.849 
Ory Gas Meter Cal . Y: 1.000 Asslllled Nolstore: JO.OD 

Leak le&t Rate, CFM: 0.013 Leal: Test Vac, in Hg: 5.00 

Sa,,ple Dry Cas 

Point lime Heter Reading Del ta P Oeltl H Gas Heter suck 
Wll'I {11ln) (eu ftl (In H2Cl !ln H20l T~ !<>Fl T~ {of) 

1 0 59.S77 0.060 0.600 89.0 1290.0 

2 15 66.000 0.070 0.600 91.0 1288.0 

3 JO n.190 0.060 0.600 91!.0 1285.0 

4 4S 7S.7SO O.OS-0 0.600 102.0 m~.o 
60 85.210 0.070 0.600 104.0 1359.0 

6 75 91.521 0.060 0.600 106.0 1324.0 
7 90 96.120 0.070 0.600 110.0 1340.0 

8 105 104.400 0.070 0.600 114.0 1396.0 

9 117/0ff 108.395 

10 

11 
12 

13 
14 

15 
16 
17 

18 

19 

20 
Zl 
22 

23 
24 

25 

FI NA~ l!V~ ]17 48,1!1§ Q.~ Q. 600 101.7 1324.0 

ISOKINETIC DATA 

~oulc Nurber: 

tp Pi tot Tube Coe!.: 0.840 

Ole Nonie Of.,..ter, In: C.37S 
A Stack/Duct Area, in2: 14400.0 

Vs flut Gas Velocity, ft/s~: 27. l 

Osd Volunetric A: r fl OM Rate, Ory SCfM: 3l9Dl.6 

Qa11 Vol..-trlc Air flOII Rite, llct ACFM: 163873.6 
XI lsok inct ic S""'11 ing hte, X: 149.4 

Vm(Ory) Vol.- Gas Meu,red. Ory: 48.818 �

Vlll(Std) Voll... Gas Metered, Std: 4S.444 �

EMISSIONS RESULTS 

"Ill 100.0 100.00°"1! 

1119/dscm concentration, 1119/dsc:a,: 77.711 
;r/c!sct Ccnccntratfon, ;r/dsef: 0.034 

Lb/hr Eaiuion llatt, lb/hr Plll!c: 9.867 
Kg/hr Eaissf011 Rat<,l.'.9/hr PMRc: 4 . 476 

rng 100.0 100.000ms; 

ag/dsc.11 Concent rat; on, ag/dscro: 77.711 

gr/dscf concentration, gr/dsd: 0.034 
Lb/hr Erahslon Rate,lb/hr ""Re: 9.867 

Kg/hr E"1i&&ion Rate,Kg/1\r PHRC! 4.476 

Ilg 100.0 100.ooo..ii 

J/G/dsC11 Concentret Ion, ll'G/dsCIII! 77.711 

gr/dsal Concentration, 9r/dsa1: 0.034 

Lb/hr E111isslon Rate,Lb/hr PNllc: 9.867 
Kg/hr Emission Rate.kg/hr PHRc: 4 .476 

C-52 �
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I60KINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R1.n No.: MID-MMTL-9A Petr: 6/5/90 

S~tiog locatioo: Midpoint Operator: CCB 

Net Run Tl"": 111 •In R<ri Start Th1t: 1857 IBOKINETIC DATA 
Nu,: Saaipl inw Points: I! Rlrl Stop Tift: 2041! 

Nozzlr ~lJ!t>er: r 27 

Pressures: tp Pitot Two toef.: 0.840 

Pb.or Bar0tttric Pr.,ssune, In Kg: 29.600 Pia Nozzl" 01 ....ur, In: 0.245 ,.Pg flue Clas Static Pres,. in H20: ·30.000 Stack/Duct Area, in2: 1319.~ 
Ps Absolute Flue Gas Press. In Hg: 27.394 Vs Flue Gas Velocfw, rt1,.,t: 33. 1 

Osd Vol...,tric Air Flow Rate, Ory SCFM: 15098.3 

Moisture Data: Claw Yoluoetric Air Flow Rate, \Ht ACFM: 18183 .5 
Vlc Vol. liquid Col liN:ted, 111: XI 1,oki,,.,tlc Safft>l ing Ratr, X: 101.4 

Vw(std) Vol...., of Water Yapor, s:F: 
~20 ll<>lsture Content, X by Vol.: Vm(Ory) Voluae Gas ~tered, Dry: 61..960 

XC02 Percent CO2 by Vollalle, Dry: 5.00 Vm{Stdl VolLmo c;.,. Metered, Std: 60. 723 

X02 Percent 02 by V<>l....,, Dry: 14.00 

Mfd Dry l!Ole Fraction: 0.946 

fo Orset Validation Value: 1.38 EMISSIONS RESULTS 
Md Est i1111te<I Dry Mot. Wt, lb/Lb-Hole: 30.00 
Ms Urt Nol. llt, Lb/lb·Molr: 29.35 1111 100.0 100.00~ 

ag/dsc:ai Concentration, llg/dscn: 58.157 

FIELD DATA gr/dscf Concentration, gr/dscf: 0.025 ,..,Hrter B0>1 Muii>er: Heter Bax dHa: 2.270 Lb/hr Emission Rate, lb/hr PIIRc: l.288 �

Pry c.a, Meter Cal. T: 0.986 Assuned Moisture: 7.00 Kg/hr E•lsslon Rete,Kg/hr PMRc: 1.492 �

leak Test Rate, CFH: O.OOI. Leak lest Voe, In Hg: 10.00 �

Ilg lOC.O 100.00~ 

Dry Ces '81G/dsCJI Concentrnt ion., a,a/dscm: SI!. 157 

Point Heter 1..di"II Pel ta P Delta H Ga& Meter Stack gr/d&cf ccncentrat Ion, gr/dccf: 0.02S �
Nun (CU ft) tin H20> CIn H20) Tenp (of) Tenp (of> lb/hr Eml11lcn Rate.Lb/hr PMRc: 3.2.M �
1 0 235.740 0.360 1.400 90.0 118.0 Kg/hr E10iuicn Rate,ICa/hr PIile: 1.492 �

2 15 244.805 0.300 1.200 90.0 91.D �

3 30 253.248 0.300 1.200 90.0 91.0 1111 100.0 100.OCIOalu �

4 45 261.7'94 0.300 1.200 90.0 91.0 ing/d$CIII concffit rat Ion, ~/dsca,: 58.157 �

5 60 270.365 0.300 1.200 94.0 91.0 gr/dlCIII Ccncentrat Ion, 9r/dsca,: 0.025 �

6 75 278.978 0. 310 1.300 96.0 91.0 lb/hr E11isslcn Rate.Lb/hr PMRc: 3.288 

7 90 2117.864 0.310 1.300 96.0 91.0 Kg/hr Etnisslon Rate,ICg/hr PIIRc: 1.492 

8 1os 296.n6 0.300 1.200 96.0 91.0 

9 111/0FF 300. 700 

10 �

11 �
12 �

13 �
14 �

1S �
16 �

17 �
18 �

19 �
20 �

21 �

22 �
2J 

24 �

25 �

FINAL/AVG 111 64.960 0.310 1.250 92.7 90.6 
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ISOKINETIC SAMPLING TAAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R"" No.: MID-MMTL-9B Date: 6/6/90 
S"""l ing Loc,etion: Ml~int ~rater: CCb 

Net RU'I Time, 111 min Run Start Tiiae: 1S59 ISOKINE'l'IC DATA 
NUI S~l Ing Points: II Rlrl Stop limo: 2048 

Noule Nuruer: l Z8 

Pressures: Cp P ltet T<tt Ccet.: D.~o 

Pbar Baranetrlc Pressure, in Hi; 29.600 Dia Mo,u:le Diameter, in: 0.24S 

Ps Fl...- Gas Static Pr.,ss. In H20: -30.000 A Stack/Duct Ar.,e, In:>: l319.5 

Ps Absolute flue Gas Press. in Ng: 27.394 Vs Flue Gos Velocity, Ft/sec: l2.8 

Csd Vel1111ttric Air flow Rott, Dry SCFN : 14931. 1 

Moisture Data: Caw Voluaetric Air Flow Rate, I/et ACFM: 18CS9.6 

Vle Vol. LIQU\d Collected, rol: 82.3 XI lseklnetie S~ling Rate, :t: 106 . 1 

Vw(std) Vol1111t of \later Vapor, SCF: 3.1174 

~2J Noi5ture Content, :I: by Vet.: 5.81 V..(Dry) Vol1.111t Gu Metered, Dry: 64.746 

%CO2 Percrnt CO2 by Volune, Ory: 5.00 Vla(Std) Vol...,., Gas Metered, Std: 62.811 

%02 Percent 02 by Vol1111t, Dry: 14.00 

ltfd Dry llole Fraction, 0.942 

FO Orsat Validation valu.: 1.311 EMISSIONS RESULTS 
11d EstlNt..d Dry Nol. llt, lb/Lb·Nol": 30.00 

'" W.t llol. Wt' Lb/Lb-Nole: 29.30 IIQ 100.0 100.000,ng 

r,g/dsaa Concentrat i an, r,g/dsan: 56.223 

FIELD DATA gr/dscf toneentr1t Ion, gr/dsef: 0.025 
lli,ter Bex lluai>rr: A· 2 ltet"r Box dHa: 2.047 Lb/hr Emission Rate, lb/hr PMllc : 3.144 �

Ory GU llettr Cal. T: 1.024 Aullllld Moinure: 7.00 Kg/hr E111is.fcn Rlte,Kll)hr PNRc : 1.426 �
Leak Test late, CFN: 0.001 Leek Tnt Voe, In Hg: 10.0C �

11'9 ,co.a 10l.000lng 
Sllllf)lt Ory GH 1119/dsem Cooe~ntration, r,g/dscm: 56. 223 

Point Tia, Meter Reeding Del ta P Del h N Gas Net~r Stack gr/dscf Conc:entrat icwi 1 gr/dscf: 0.025 �

N1611 <11i[)) Ccu ft> (in H2Ql cjn HZ~> le<tp (OF} J&W2 Lb/hr EmiHion Rate,Lb/hr PMRc: 3 . 144 �
1 0 49.662 0.320 1.300 90.0 90.0 Kg/hr Ealss!on Rate.Kg/hr PMRe: 1.,26 �

2 17 ~.S46 0.300 1.200 90 . 0 91.0 �

3 32 67.292 0.300 1.200 90.0 91.0 11111 100.0 100.000m:l �
4 47 76.017 0.300 1 . 200 92.0 91.0 r,g/dscm Concentration, r,g/dsan: 56.223 �

5 62 &4.802 o.300 1.200 94.0 90.0 gr/clsCIII cooc:entrat Ion, ;r/clsaa: 0.025 �
6 77 93.637 0.300 1.2(]0 96.0 91.0 Lb/hr Emission lat~,Lb/hr PIIRc: 3.144 �

7 n 102.39Z c.310 1.3<10 96.0 91.0 Kg/hr f11issl00 Ute,tsthr PM~c: 1.426 �
8 107 111.449 0.310 1.300 96.0 91.0 �

9 11\/CFF 114.408 �

10 �

11 �

12 �
13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �
22 �

23 �

24 �

,5 �

FINAL/AVG 11l 64. 746 0.305 1.237 93.0 90.7 
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1soiINETIC SAMPLING TRAIN PIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Rlrl wo.: MID-NI-9C Dote: 6/5/90 
SM"pling Loc1tion: Midpoint Operator: GCB 

11<,t RIM, Tine: 107 •in R<.1'1 Start Time: 1901 ISOKINETIC DATA 
Null Sa,rpl i"II Points: 8 Rlrl Stop Time: 2048 

Nonie NYTber: T 30 
Pressures: Cp Pi tot Tutx, Cocf.: 0.840 

Pbllr Bar~trle Prusure, in Hg: 29.600 Dia Noule oiecieter, in: 0.2,s 
Py flue Gas Static Press. in H20: •30.000 A Stack/Ouc:t Area, in2: 1319.5 
Ps Absolute flue cu Press. In Hg: 27.394 v, flue Gas Velocity, ft/He: 32.8 

Qsd Volunetric Air Flow late. tlry SCFJ4: 14931!.2 
Moisture Data: Qew Voluaetrlc Air flow Rate, Wet ACFM: 1!!014.8 
Vlc Vol. Liquid Col l•cted, IDl: 75.3 XI l•okinetlc S°""L ing Rate, 1, 106.9 
V•<std) Voluoe of \later Vapor, SCF: 3.S44 
lt!ZO Moisture Cont.nt, 1 by Vol.: 5.~9 Vm(Dry) Vol...., Cas Metered, Dry: 62.351 

Xo:02 Perefflt CO2 by voluae, Ory: 5.00 Vm(Std) Vol ..... c.e, Metered, Std: 61.053 
lt02 Percent 02 by Vol....,, Dry: 14.00 
Mfd Dry Mole fr.ct l0r1: 0.9.5 
Fo Onat Val idatiCl'I Value: 1.38 EMISSIONS RESULTS 
Md EltiNt~ Dry Mol. llt, lb/Lb·llole: 30.00 
Hs llet Mol. llt, Lb/Lb·llole: 29.l4 1'111 100.0 100.ooo..i 

ag/dsca Concentration, r,g/dsan: 57.843 
FIELD DATA gr/dscf concentratl0r1, gr/dscf: 0.0ZS �

Net•r Box N...t>er: .., Heter Box dHa: 2.043 Lb/hr Emission Rate, lb/hr PIiie: l.2.36 �
Dry Gas Meter Cal. Y: 1.0l4 Ass.....,f Moisture: 7.00 l(g/hr Emission Rate,l(g/hr PNRc: 1.468 �
Luk Test Rate, CFM: 0.001 Leak Test Vac, In Hg: 10.00 �

I'll 100.0 100.00()ng �
Sar.pie Ory Gas 1'111/dscm Concentrat iO(l, 1'111/dscro: 57.843 �

Point Tl~ Meter hading Delta P Del ta N Gas Meter Stack gr/dscf concentration, gr/dscf: 0.025 �

N!dJ! ,l!in2 ,~w m ,1!l ~i!n , in H~!ll T& l!!Fl I~ l!!Fl Lb/hr Eroiuion Rate,Lb/hr PloRe: 3.236 �
4 378.749 0.320 1.300 90.0 91.0 Kg/hr E10h1lon Rate,KQ/hr Plllle: 1.468 

2 19 387.51S 0.3CO 1.200 90.0 91.0 

3 34 396.208 0.300 1.200 90.0 91.0 Ilg 100.0 100.OO()ng 

4 49 404.1175 0.300 1.200 92.0 91.0 1111/dsan Concentret Ion, m,g/dsa.: 57.6'3 
s 64 413.432 0.300 1.200 94.0 91.0 gr/<aCIII Concentrati<l'I, 11r/dsca: 0.025 

6 79 422,098 0.300 1.200 96.0 91.0 lb/hr Ellisslcn hte,Lb/hr Pll~c: 3.236 
7 94 430. 79l 0.310 1.300 96.0 91.0 Kg/hr Eaission Rate,Kg/hr Pklle: 1.468 

8 109 439.641! 0.300 1.200 96.0 91.0 
9 107/OFF 441. 100 

10 ,, 
12 

13 ,,. 
15 �

16 �
17 �

HI �
19 �

20 �

21 �

22 �

ZJ 
24 �
25 �

FIN~LlAVG ]07 62,~~l Q,JQ£ i,m £~.Q 91,0 

C-55 �



ISQKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R"" No.: MID-NI-9D Date, 6/5/90 

S"""l ing location: lllcpofnt Operator: GCII 

Net 1'"'1 Ti..,: 105 ain Rl.rl Start Tiror: 1903 ISOKINETIC DATA 
N(II Svp( Ing Points: 7 R..-. Stop Thw: 2048 

Motile NUlber~ T 31 

Pressures: Cp Pitot ,~ Coef.: 0.840 
Pbor Bar-anetric Prf!'ssure. in ~,: 29.600 Ole wozzlc Diameter, in: 0.245 
Pg Flue Gu Static Pr~,. in 1120: ·30.000 A Stack/Duct Area, in2: 1319.5 
Ps Absolute Fl~ Gas Press. In Hg: 27 .394 v, nue Ges Velocity, rt/sec: 32.7 

"' 

0&d llolunetric Air flow Rate, Ory SCFII: 14909.0 

Moisture Data: aaw Vol1111ttrit Afr Flow Rite, llet ACFH: 17990.3 
Vlc Vol. Liquid Col lectL-d, rol: 73.2 XI 1sokinirtic Sarpl ine Rate, X: 105.0 

Vw(stdl Vol,._ of lleter Vepor, SCF: 3.446 
1:1420 Moisture Content, X by Vol.: 5.54 Vll(Ory) Volum, Cas lletered, Ory: 54,782 
~02 P•rcen: CO2 by Volu,,e, Dry: ~.00 Vlll(Std) Volune Ga& Metered, Std: 58.710 
%02 Percent 02 by llol.....,, Dry: 14.00 

Hfd Dry Mote Fraction: 0.945 
fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
14d Estl•ted Ory Hol. llt, lb/lb·Hole: 30.00 

I/et Kol. llt, lb/lb·Mole: 29.33 11111 100. 100.000o,g 

o,g/d,;cm Concentration, n,g/d•ao: 60.151 

FIELD DATA gr/docf to,,crntretion, gr/dscf: 0.026 �
lleter Box N<IICer: 8·2 Meter Box dHo: 2.125 Lb/hr Eaiuion late, lb/hr PMRc: 3.359 �

Ory Gas Meter C.l. Y: 1.131 Ass..ed Moisture: 7.00 i::11/hr Eaisslcn bte,Kg/hr Pt!Rc: 1.523 �
leak Test Rate, Cfll: 0.001 Leak Test Vee:, in Hg: 10.00 �

11,g 100.0 100.000tr,g 

Saapl~ Dry Cos ""i/d.<cm Concentratlon. 11111/dsca: 60.151 

Point Ti• l!eter Re6ding Del ta P Del ta H G.. lletu Stack gr/dotf C00t.ntraticn, gr/d$cf: 0.026 �
NUI {min) {cy ft) !in K20} {in H20) T~ {o'} ,~ {ofl Lb/hr t10l•sion Rate, Lb/1,r PIIRc: 3.359 �
1 6 735.561 0.320 1.300 90.0 91.0 Kg/hr l11ission Rate,Kg/hr PMRc: 1.523 �

2 21 743,521 0.300 1.300 90.0 91.0 �

3 36 751.539 0.300 1.200 90.0 91.0 IIIIJ 100.0 100.000,ng �

4 51 759.305 0.300 1.200 92.0 91.0 qi/dsan Concentret ion, 11111/dscs: 60.151 �

s 66 767.078 0.300 1.200 94.0 91.0 gr/d&ao Ccncontration, gr/d&an: 0.026 �

6 81 774.889 0.300 ,.zoo 96.0 91.0 lb/hr Emission hte,Lb/llr PNRc: 3.359 �
7 96 782.SZS 0.300 1.200 96.0 91.0 Kg/hr Emission Rate,tg/hr PMllc: 1.523 �

8 105/0Ff 790.343 �
9 �

10 �

11 �

12 �

13 
14 �

15 �

16 �

17 �

18 �

19 �

20 �
z, 
22 �

2.3 �
24 �

25 �

~INALm'.G 1~~ ~4 ,7§Z !.!,~o~ i,m 9Z,~ 91,!.! 
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ISOKINETIC SAMPLING TRAIN FIELD P~TA AND RESULTS TABULATION 

Plant: Site 9 Run No.: OUT-MMTL-9A Dato: 6/5/90 

S~ling Location: OUtlet Operator: HLH 

ltet Run Ti-: 118 min Run start Time: 1850 ISOKINETIC DATA 
N"'1 Sa.~l i"II Points: 8 R.., Stop Tiar: 2C48 

Nonie N1.11eer: T·7 
Pressures: Cp Pi tot l<tt Coef.: 0.84G 

B•rometric Prttssure, in Hg: 29.600 Ole Noule Dia-neter, in; 0.242 
flue Gas Static Pross. in H2D: ·0.320 A Stack/Duct Areo, in2: n1~.s 
~oluh Hue Gas Pren. in Hg: 29.576 v, Flue Gae Velocity, ft/lee: 36.7 

Qsd Vol~trk Air Flow Rete, Ory SCF>C: 16320.3 

Moisture Data: Q1w Volunettic Air Flow Rote, llet ACIH: 20167.4 

Vlc vol. Liquid Collect~. ml: 66.5 11 tsoklnetlc S-ling Rate, :t: 103.3 

V•<•tdl Voliae of \later Vapor, scr: 3.130 

X,t2Q Mai sture Content, ). by vol.: 4.32 Vlll(Dry) vol une Gas Heter~. DtY! 73.322 
X.::02 P4'rCent CO2 by Vol Lfflt, Ory: S.00 Vl'l(Std) Vat...., '•• !Wter.-d, Std: 69.368 

X02 Perc~t 02 by Voh.ne, Dry: 14.00 
Mfd Dry Mole Fraction: 0.957 

10 Orsat Val l~tion Value: t.38 EMISSIONS RESULTS 
Nd Estiroated Dry Hal. IH, lb/Lb·Hole: l0.00 

NS llet Nol. \It, Lb/Lb-Mole: 29.46 09 100.0 100.0001,g 
,.,_Jw;cm Concentration, ~/dscr.,; 50.909 

FIELD DATA gr/dscf concentration, vr/dscf: 0.022 �

Noter Bo• Nl.llber: EN·2 Heter lox dllo: 1.969 Lb/hr E11issi on late, lb/hr PICRc: 3.112 �

Dry Gas Heter cal. T: 0.985 Assi.ned Moisture: 6.00 Kg/hr E11iuion Rate,KQ/hr l't4Rc: \.411 �

Leal< Test Rate, CFIC: 0 .008 Leak Ti,st Vae, In Hg: 15.00 �

11111 100.0 100.00Qmsi 

Saq:,le Dry Gas 1119/dscm Concentrat ton., 119/dsan: 50.909 

Point Ti,ne Neter Reading Delta P Del ta H Cas Nelt,r Stack vr/dscf Concentration, gr/dsci: 0.022 

N,!! 1miol i~~ m !jn Hi:22 pn Hi:Ol T!!52 !Ofl T!!!ll ,or2 Lb/hr Emission Rate,U>/hr Pll~c: 3.112 
1 0 914.518 0.360 1.270 80.0 145.0 rg/hr £11ission Rete,rg/t,r PMRc: 1 .411 

2 15 923.650 o.:sao 1.340 84.0 149.D 

3 30 933. 1()() 0.350 1.240 85.0 157.0 mg 100.0 100.000mg 

4 45 9'.2.200 0.370 1.310 85.0 160.0 lllg/dsCIII concentration, Mg/dsca: S0.909 

5 60 951.500 0.360 1.270 87.0 160.0 gr/dsaa concentration, gr/dsan: 0.022 

6 75 960.660 O.l71l 1.310 88.0 162.0 Lb/hr Emission Rate,Lb/hr PNRc, 3.112 

7 90 969.950 0.380 1.340 88.0 161.0 Kg/hr C•iasion Rete,Kg/hr PMRc: 1.411 

8 105 979.450 0.380 1.340 87.0 16l.0 

9 118/0rF 987.840 

10 �

11 �
12 �

13 
14 �

15 �

16 �

17 

HI �
19 �

20 �
21 �

22 �

2.3 �
24 �

25 �

Fl~AllAVG 116 73.3l2 0.369 1.302 85.5 1F.I 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run ~o . : OUT-MMTL-9B Oete: 6/S/90 

SMpl ing Location: Outlet Operator: HLH 

Net Run Time: 117 111n Run start lime: 1es1 ISOKINETIC DATA 
Nua Sampl Int; Points: 8 Run Stop Ti'"": 20/.ll 

~011le Nurber: 1·8 

Pressures: Cp Pitot Tube Coef.: 0.840 
i>b,ar iarometric Pressure, in Hg: 29.500 Die Nozzle Diameter , in: 0.243 
Pg Fl~ Gas Static Press. in H20: ·0.320 A Stack/Duct Ar~• ~ in2: 1319.5 

Ps Ab&olute Flue Gas Press. in Hg: 29.476 v, flue cu Veloc i tY, Ft/sec: 36.8 
Osd Volumetric Air flow Rate, Ory SCFM: 16269. S 

Moisture Data: 0... Volumetric Air flow Rate, Wet ACfll: 20208.S 
V,c Vol. liquid Coll~ted, 11l: 69. 1 XI lsoldnetic S1111pl Ing Rate. :l: 103.5 

Vw(std) Vol...,. of Water Vapor, SCF: 3.253 
tH20 Moisture Content, X by Vol.: 4.49 Vm(Dry) Vol.- CH Metered, Ory: 711.052 

X.C:02 Percent C0Z by Vol""", Ory: 5.00 Vm(Stdl Vol~ Gas IMtered, Std: 69.24S 

"°2 Percfflt 02 by Volume, Dry: 14.00 

Hfd Dry Hole fraction: o.9:is 
Fo Orut Val idatlon Value: 1.3a EMISSIONS RESULTS 
Md Esti11ated Dry Hol. Wt, lb/lb·Hole: 30.DO 
11, Wet llol . lit, LbHb-Hole: 29.46 mg 100.0 100.0COmg 

"'i/d&CIII Concentration, -vJdscll: S1.000 

[IELD DATA gr/dscf concentration, gr/dscf: 0.022 �

Heter Boll Mumer: EN-1 Heter Box dHa: 1 .969 lb/~r Emission Rate, lb/hr PHRc: 3.107 �

Ory I.as Heter Cal. l: 0.932 Auuned Moisture: 6.00 Kg/hr E11iss ion Rate ,K;/hr PHRc: 1.410 �

LHk Teat Rate, (FM: 0.007 Leak Teat Vee, in Hg: 15.00 �

111g 100.0 100.ooai.; �

S~le Dry ijas mg/dsc:,n concentration, &rG/ dscm: S1 .000 �

Point Tione Meter Rcedi"II Dc,lta P Delta H Cas Heter Stack 11r/dscf Concentration, 11r/dscf: 0.022 �

Nii!! ,miol ,~11 m ,in H~~]l ,In H~l I !!!I! 12:f2 T!!!I? (Ofl Lb/hr Emission Rate,Lb/hr ""Re: 3 _101 

1 0 179.538 0.360 1.270 81.0 145.D Kg/hr E111ission Rate,Kg/hr Pt4Rc: 1.,10 

2 15 189.230 0.380 1.340 8S .O 149.0 

3 30 199.360 0.350 1.2,0 87.0 157.0 qi 100.0 100.00l)qj 

' 45 209.120 0.370 1.110 88.0 160.0 lllg/dscm Concentration, a,g/dsca: S1.000 

5 60 219.110 0.360 1.Z'TO 91.0 160.0 gr/dscoo Concentration, gr/dsc:a: 0.022 

6 7'5 228.980 0.370 1.310 93 . 0 162.0 lb/hr Elliss.lon lt•te,lb/hr PM~c: 3.107 

7 90 239. 010 0 .380 1 . 340 93.0 161 . 0 K!i/hr Emission Rete,(cthr PHRc : 1.410 

II 105 249.160 0.380 1.340 92.0 163.0 

9 117/0Ff Z57.590 �
10 �

11 �
12 �

13 �

1' �

1S �

16 �

17 �

18 �

19 �

20 �
21 �

22 �

23 �
24 �

2S �

Fl~-'Ll!l£C 1]Z 711,!!~2 o.~~ 1 .~02 §l!.7 157. 1 
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ISOKINETIC SAMPLING TRJ.IN FIELD D~TA ~ND RESULTS TABUL~TION 

~tent: Site 9 Ruro No.: OUT-NI-9C Date: 6/5/90 
$~ling Location: Outlet Operator, UM 

Net Run T\111t: 118 111\n RU\ Start Time: 1850 ISOKINETIC DJ\.'l'A 
MUI Sor,pl Ing Points: I! RU\ Stop Time: ZOt.a 

Nozzle Wuit>er: T·7 

Pressures: Cp Pitot Tube Coef.: 0.840 
Pbar Barometric Pressure~ ln H9: 29 .600 Dia Nonie Di...,ter, In: 0.244 ,.Pg f \ue Cits Static Pre.. . in ~20: ·0.320 Stack/Due: t Area, in2: 1319.5 

Ps Absolute Fl..., Cos Press. in Hg: 29.576 vs Flue Cas Velocity, rt/sec: 36.6 
Q&d Vol..etric Air Flow late, Dry SCFII: 16314.6 

Moisture Data: Oaw Voluwtdc Air flow hte, I.et ACFII: 20127.0 

VlC Vol. LIQI.lid CollKtltd, •I: 64. 1 ll.l lsol.inetic S811pl ing Rate, :t: 101.9 
Vw(std) Vol...., of llater Vapor, SCJ: 3.017 

~20 Moisture Content, ll. by Vol.: 4. \6 Vm(Dry) Vol1111e GU Metered, Ory: 74.417 
%CO2 Percmt CO2 by Vol....,, Dry: 5.00 V~(Std) VolU'lle GH Met.,red, Std: 69.524 

X02 Percent 02 bl' Volune, Ory: 14.00 

11fd Ory Mole Fraction: 0.958 
fo Or••t Validation Value: 1 .311 EMISSIONS RESULTS 
Md Est INted Ory llol. Wt, Lb/Lb·IIOle: 3().00 
Ns I.et Mol. llt, lb/Lb·llole: 29.50 ,ng 100.0 100.000,ng 

~/d,ca, Conctntrat ion, llllj/<k'411: 5-0.795 
FIELD DATA gr/dscf Concmtr,tion, gr/dsef: 0.022 �

Neter Box Nuro..r: N·16 Meter Box dHa: 1 .!120 Lb/hr E11ii;&lon Rate, lb/hr PMRc: 3.104 �

Dry Cas Meter Cal . Y: 0 .996 Ass~ Moisture: 6.00 Kg/hr Emission R1te,IC01hr P*c: 1.408 �
Leak To,st Rate, CFM: 0.007 Leak To,st Vac, In Ng: 15.00 �

119 100.0 100.ooo.,g �

Sa.,ple Dry Gas -.Jdscoo Concmtrat ion, ,ng/dsan: 50. 795 �

Point Tine Mter Reeding Del ti P Delta N Gas 114ter Stack gr/dscf Concentration, gr/dscf: 0.022 �

N<r1 Cain) (cu ftl (in N?O) (in H?O) T"'P (of) Trnp (oF) Lb/hr E111isaion htr,lb/hr PMRc: 3.104 �
() 555.283 0.360 1.160 76.0 145. 0 Kg/hr tmlss!on Rate,Kg/hr l'llltc: 1.40e 

2 15 564.473 0.ll!O 1,230 83.0 149,0 

3 30 574.089 0.35-0 t.130 92.0 157.0 1119 100.0 100.000,ng 

4 45 583 .332 0.370 1.190 98. 0 160.0 ,ng/dsc,a Concmtration, ag/dsan: 50. 79S 

5 6:J 593.257 0.360 1.160 104.0 160.0 gr/dscm Ccncentrat Ion, 11r/dse111: 0.022 

6 75 602.260 0.370 1.190 108.0 162 . 0 Lb/hr Emission Rate,Lb/hr PMRc: 3.104 

7 90 611.906 0.380 1.230 110.0 161.0 Kg/hr Ellliulon latr,l'.g/hr PMRc: 1.408 

e 105 621.679 0.370 1.190 112.0 163.0 

9 118/0ff 629.700 

10 �
11 �

12 �
13 �

14 �
15 �

16 �
17 �

18 �

19 �

20 

21 �

22 �

23 �
24 �

2S �

FINAl/AVC 118 74.417 0.367 1.185 98.1 157. 1 
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rsOKlNETIC SAMPLING TRI\IN FIELD DATA AND RESULTS TABULhTION 

Plant: Site 9 Ru, ~o.: OOT-NI-9D 0,te: 6/5/90 
Sa,,pling Location: Outlet Operator: RLI' 

Net Ruri 1\,oe: 118 11in R..-i Start Time: 1C51 
M.n So"l'l iot1 Points: 8 Rl61 Stop Tiao,: 2049 

Pressures: 
Pbar Barometric Pressure, In Ng: 29.600 
Pg Flue Cos Static Press. in H2C: · O. 350 
Ps Absolute flue Gas Press. In Hg: 29.574 

Moisture Data: 
Vic Vol. Liquid Col lectNI, 111: 59.8 

Yw(,td) Volir.ie of Water Vapor, SCF: 2.815 

Xli20 Nohture Content, X by Vol.: 4.12 

"' 

XC:02 Percent CO2 by Vol....,, Dry: 5.00 

~ Pere.,..t 02 by Vol.-, Ory: 14.00 
Nld Dry Mole fraction: 0.9S9 

Fe OrHt validation value: 1.38 
Nd Estimatiod Dry llol. \It, Lb/Lb·Mole: 30.00 

Wet Mol. llt , Lb/Lb·Mola: 29.51 

l:Uilil2 j2l\TA 
lie!er Box NUlbcr: NU·7 Meter Box dllal: 1.11.20 

Dry G8' Meter Cal. T: 0.969 Auiaed Moisture: 6.00 
leak Test late, CFM: 0.009 leak Tut Vee, in Hg: 15.00 

S~le Dry Gas 

Point 'iO>e Meter Reading Del ta P Delta H Gas Meter Stac~ 
Nu,, !minl {CU ft) !in H20) ! fn ~20l T~ !OF) l~ (OF) 

1 0 161.686 0.360 1.160 76.0 14S.O 

2 1S 170.762 0.380 1.230 82.0 1S0 .0 

3 30 180.051 0.350 1. 130 92.0 157.0 

4 45 189.0S5 0.370 1.190 97.0 160 .0 

5 60 198.274 0.360 1.160 103.0 160 .0 

6 75 207.43S 0.370 1.190 107.0 162.0 
7 90 216.830 0.380 1.ZJO 110.0 161.0 

8 10S 226.337 0.370 1.190 114.0 163.0 

9 118/Cff 233.59$ 

10 

11 
12 

13 
14 

15 

16 
17 

18 
19 

2~ 
21 

22 

23 
24 

25 

FI NA~lA!'.~ 11!! 71 .~09 o,~~7 ],1~~ 9Z,~ ]~q 

ISOKINETIC DATA 

Nozzle NU'tbtr : 1- 8 

Cp Pitot Tlbe Coef.: 0 . 81.0 

Die Notzl~ Diamtt~r I fn: 0.23~ 

A Stack/Due! Area, in2: 1319.5 

vs rlue Gas ve.ocity, Ft/see: 36.6 

0sd Vol....,!ric Air Flow ht<•, Dry SCFH: 16317.3 

Qaw Vol<.netric Air flow Raa, 11et Acnt: 20126.3 
XI lsokinct le S~l ing Rate. X: 100.0 

Va(Ory) Vol <nt Gas Neteriod, Ory: 71.909 
1/lll(Stdl Vol<OIII: Ca• Meteriod, Std: 65.465 

EMISSIONS RESULTS 

ll>g 100.0 100.000llg �
mg/dscm Conct:nt rat i or,, ing/ dsca: 53.944 �

gr/dsef CQnCentretion, gr/dsel: 0.024 �

Lb/ hr Eni!nlan Rate, lb/hr PMlc: 3.297 �

Kg/hr Elniss l an Rata,l:g/hr Pllltc: 1.495 �

lllll 10J.O 100.0~ �
,ng/dscm Concentration, mg/dse11: 53 .9'4 �

gr/ds:I concentratlan, gr/dscf: 0 . 024 �

Lb/hr Ealufon Rate,Lb/hr Pteac: 3.297 �

(9/hr Emission Rate,l:9/hr PMRc: 1.495 �

11111 100.0 100.00°"'1, 

ag/dSCII Concentration, ag/dscr,: Sl. 944 

gr/dsc.i Concentration, gr/dscni : 0.024 

lb/hr E.,i,sion Rate,lb/hr PM!tc: 3.297 
ICjj/~r E01ission Rate,Kg/hr P141!c: 1.495 

C-60 �
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ISOKINETIC SAMPLING TR1\IN FIELD D~TA AND RESULTS TABULATION 

Plant: Site 9 R1.n No.: IN-MMTL-llA Date: 6/6/90 

S"°"ling Loc•tioo: IN"E: Opentor: l T 

Net R1.n Time: 90 min Run Start Time: 1615 ISOKINETIC DATA 
N..., S..-pl inw Points: 6 Run Stop T"""' 1745 

~ozz le Nuri>er: 
Pressures: Cp Pitot Tube Coef.: 0.840 
Pbar hrCQl!tric Pressure,, in Hg: 29.800 Dia tiotzle- Oi~t~t, fn: 0 . 375 
Pg flue c.., Stat i, Pre... in H20: 0.000 A St11tk/Cuct Area, in2: 14400.C 

Ps Absolvte Flue Gas Press. in Hg: 29.800 v, Fluo c.as Velocity, ft/sec: 27.9 

Osd Volu,,etrie Air Flow Rate, Ory SCfM: 36361.6 
Moisture Data: 0aw VolUNtric Air Flow R;ite, I/et ACFH: 167564.~ 
Vic Vol. Liquid Collected, ad: 353.9 XI lsokinetie Seni,l ing Rate, X: 157. 7 

vw:stdl VolYne of Water Vapor, SCf: 16.658 
%1420 Moisture Content , X by Vol.: 29.62 Vffl(Dry) Vol'11'e I.as Metered, Ory: 42.388 

XC02 Pe"ent COZ by Volllll*, l>ry: S.00 Vm(Stdl VolYne Gas Metered, Std: 39.587 

'.1:02 Percent 02 by Vol~. Ory: 14.00 

Mid Ory Nole Fr1,tian: 0.704 

Fo orset Val idatlon Value: 1.38 EMISSIONS RESULTS 
11d Est iNted Dry Mol. llt, lb/lb·Nole: 30.00 

ks I/et Nol. llt, lb/lb·llole: 26.4S 1111 100.0 100.000mg 

a,g/dsc.m Concen.t rat i 011, '"11/dscm: 89.207 

[lELD DATA gr/dsef Coneentnt ion, gr/dscf : O.Ol9 �
lietu Boa NUlber: UC-1 Meter Boa dHa: 1.851 Lb/hr Emission Rate, lb/hr PHRe: 12.148 �

l)~y cu Heter Cal. T: 1.0CO A"ined Moisture: 30.00 Kg/hr Emi ••ion Rate, Kg/hr PMRc: 5.510 �

Leak Test Rate, cr11: 0 .012 Leek Test Vee, in Hg: 5.00 �

mg 100.0 100.00~ �
SMple Ory Cu mg/dscm Concentration, ,rg/dseai: 89.2C7 �

.?oint 111.. Neter Readi"I! 0el ta P Del ta H ca, Meter Stack gr/dscf Coneentrat ion, gr/dscf: 0.039 �

Nu,, {l'linl {CV ftl tin H20l (In H20! T~ tori T~ !OF! Lt/hr Emission Rate.Lb/hr PMRe: 12.148 

1 0 489.546 0.070 0.700 92.0 1272.0 Ki/hr Eroiui_on late,K11/hr PIIRc: 5.510 

2 15 496.610 0.070 0.700 96.0 1260.0 
J lO 50J.7ZO 0.070 0.100 102.0 1228.0 100.0 100.00°"'11'"i �
4 45 510.713 0.060 0.700 107.0 1237.0 ,ng/dsem Concentration, ~/CSScai: 69.207 �

5 60 517.630 0.070 0.700 112.0 1260.0 gr/dscm Coneentrat ian, gr/dsan: 0.039 �

6 7S 524.814 0.080 0.700 114.0 1217.0 Lb/hr E,oiosion aate,Lb/hr Pllltc: 12.14e �

7 90/0ff 531.934 �
8 

9 �

10 �

11 �

12 �

13 �
14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �

24 �

25 �

FINALLAVC 9C 42.3U 0.070 0. 700 103.8 1245.7 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TADULATION 

Plant: Site 9 R<.n No.: IN-MMTL-llB Date: 6/6/9C 
Sar.pl inv Location: Inlet Oprrator: LT 

Net Rt.n Time: 90 ir.fn Rur, Start l fr.,e: lt.15 
Nu:, S....,l il"l!i Points: 6 RU'l Stop TirAC: 1745 

Pressures: 
Pbar eerometr;c Pr~ssur~. to Hg: 29.aoo 
Pv Flue C..• Static Press. in H20: 0.000 
Ps Absolute Flue Gas Press. in Hg: 29.aoo 

Moisture Data: 
Vlc Vol. Liquid Colle<:ted, ml: 36(1,6 

VwC,tdl VolUM of Water Vapor, SCF: 16.973 

WO Moisture Content, X by Vo\.: 29.04 
XC02 Percent CO2 by VolLme, Dry: 5.00 

%02 Percent C2 by Volune, Dry: 14.00 
Nfd Dry Nole Fraction: 0.710 
lo or.at Vali~tion Value: 1.38 
Nd [stiOIOtrd Dry Nol. llt, lb/lb·Mole: 30.00 
Ks Wet llol. Wt, Lb/Lb•Nole: 26.~2 

lULl2 D7\TA 
Meter Boa Nu!ber: RAC 5 Meter lea dlla: 1.1169 

Ory Gas !Mter Cal. f: 1.000 A•sU110d Moisture: 30.00 
Leak Test Rate, CFM: 0.013 lealt Test Vac, in Hg: 4.00 

San-ple Dry C.as 
Paint Tilll! Meter Readinv Del to P Del ta H Cas Meter Stock 

NUii (min! (£U fij !fn H~l ! Ir. Mi:Ql !!!Ill !Ofl Tt!!J2 !Ofl 
1 0 641. 760 0.070 0.700 97.0 1260.0 

2 15 649.7SO 0.070 0.700 98.0 1216.0 

3 30 657.100 0.080 0.700 102.0 1258.0 
4 45 664 .400 0.060 0.700 106.0 1240.0 

5 60 671.920 0.070 0.700 110.0 1247.o 
6 7S 67'9.400 0.08J 0.700 115 .0 1250,0 

7 90;orr 6S6.2L2 

II 
9 
10 
11 

12 

13 
14 

15 

16 

17 

18 
19 

20 
21 

22 

23 
24 

25 

FIN~l£AVG 90 44.462 0.071 0.700 104.7 1245.2 

ISOKINETIC DATA 

Moule N.rl>er: 

Cp Pitot Tuo, Coe!.: 0.840 
Dia Horzle Ol11meter, in; 0,37> ,. Stud:/Duct Arca, in2: 14400.0 
.... flue Gu Velocity, ft/H" 26.2 
Qsd Vol.-tric Air Flow Rate, Ory SCFM: 37~0.5 
Caw Volunetric Air Flow Rate, ~t ACFN: 169247.0 

Xl lsokfnetfc Saq,l ing Rate, X: 162.2 

VITICDryl Voline Gas Metered, Ory: 44 .462 
Vm(Std) Vol.- Gas Metered, Std: 41 .482 

EMISSIONS RESULTS 

I'll 100.0 IOC.000o,g �
11g/dscm Concentration. 11111/dson: 85 . 133 �
urtd,cf Concentration, gr/dsd, 0.037 �

lb/hr £11isslon Rate,lb/hr PMRc: 11.810 �
lg/hr Emi .. ion Rlte,lg/hr PMR" 5.357 �

,ng 100. 100.000cng �

1119/dscm Caneentrat ion, ing/dsc111: as.m �
ur/dscf Concentration, ur/dscf: 0.017 �

Lb/hr EIT,i ,sion Rate, Lb/ht PHRc: 11.810 �
Kg/hr E,.fssfon Rare.Kg/hr PMRc: 5.357 �

11'9 100.0 100.000mg 
,ng/dsc.ta COl)t;eotrat ion, llg/d•cm: 115 . 133 

llr/dsc• Concentration, gr/dscin: 0.037 
lb/hr Emis.cion Rate,Lb/hr PMRc: 11.810 

C-62 �
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ISOKINETIC SP,MPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Bite 9 Run No.: IN-NI-11C Date: 6/6/'XJ 

San1)l ir,v Location: Inlet Operator: LT 
Net RU'I Tfaw,: 90 IOin Run Start Time: 1616 ISOKINETIC DATA 
Nun San1)l i"II Po into: 6 Run Stop T ;,..., 1616 

Non Ie NUllber: 

Pressures: Cp Pitot T<.be Coef,; 0 . 840 

Pbar Barometric Pressure, in Hg: 29.800 Oia ~cute Diameter, in: 0. 37'5 
Ps flue ca, Stati, Pre,;•, in H2C: 0.000 A Stock/Ouc;t Area, in2: 14~00 . C 

Ps Absolute Flue Gas Press. fn Hg: 29 .600 Vs Flue Gas Velocity, Ft/sec: 28. 7 
Qsd Volir.>etric Air flow Rate, Dry SCFH: 39JOC. 8 

Moisture Data: Qaw Vol~tric Air Flow Rate, Wet A:111: 172}'.t.1 

Vlc Vol. Liquid Collected, ml: 311.9 XI lsoi.inc:tic S""1)l ing Rate, X: 150. 7 

Vw(std) Vol..,. of Water Vapor, SCF: 14.681 
:tlt20 Moisture Content, X by Vol.: 26.57 llnl(Ory) Vol..,.. Cas Metered, Dry: 43. 51111 

JCOZ Percent caz by vol....,, Dry; 5.00 Vm(Std) Vol..,. Gas Metered, Std: 40.5~ 

w Percent 02 by Vol~. Ory: 14.00 

Mf~ Ory Mole Fracti00: o.rn 
fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
Md Esti1n1tltd Ory Hol. Ill, Lb/Lb·Mole: 30.00 
lls Uet Mol. \It. Lb/Lb·Nole: 26.81 on; 100.0 100 .000mg 

ing/dSC/1 toncentnt ion, lng/dsCJn: &7.059 �

fIELD DATA gr/dscf Concentration, gr/dscf: 0.0}8 �

lleter Box N'6:t>er: IIAC·2 Heter Box dHa: 1.858 Lb/hr Emi so ion late, lb/hr P!4Rc: 12.716 �

Ory Ges lleter Ce l. Y: 1.000 Assuned Moisture: 30.00 ICg/hr Emission Rete,ICg/hr P!4~c: 5.768 �
Leak leu Rate, CFM: 0.011 Lenk. Te-st Vac, in Hg: 4.00 �

lll!i 1CO.O 100.O()()mg �

Sv.ple Ory Cas ""/dscm Concentration, ,ng/dsao: 117.059 �

Point Till'lt Meter leading Delta P Delta H Ca• Heter Stack 11r/dscf Conc:N>tration, gr/dscf: 0.038 �

N"" t"'n2 (CU ffl (fn ~202 T!!:!:t! (Ofl T~ (ofj Lb/hr EalulOt'I Ut~.~b/hr PN~c: 12 . 716 �( '" ~:>01 
1 0 436.325 0.070 0.700 97.0 1280 .0 K5i/hr £ainion lah,K11/hr PIIRc: 5.768 

2 15 443.765 0.080 0.700 99.0 1202 .0 

3 30 450.831 o.oso 0.70C 106.0 1226.0 '"Ii 100.0 100.00CJni\j 

4 45 458.210 0.070 0.700 107.0 1248.0 lng/dSCIII Concentrat Ion, ing/dsca: 87.059 

5 60 465.413 0.070 0.70C 111.0 1272 .D 11•/dsc,a Concrntrot ion, gr/dsca: 0.038 

6 75 473.100 0.080 0.70C 115.0 ,~o.o Lb/hr (10lssion Ute.Lb/hr Pl4R<: 12 . 716 

7 90/0ff 479.913 

e 
9 

10 �

11 �

12 �

1l �
14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

2Z 

23 �
24 �

25 �

flNAL£~VG 90 43. 586 0 .075 0.700 105.8 1246.3 
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ISOKI~TIC SAMPLING TRJI.IN FIELD DATA AND RESULTS TABULATION 

•lant: Site 9 Run Ne.: IN-NI-l1D Cate; 6/6/90 
Sanipl I riv Locot ion: Inl er C:pcrator: LT 

Met Run 1in: 90 r.iin Ren Start Time; 1616 ISOJCINETIC DATA 
Wu. S°""l ir,v Points: 6 Run Step Tin,: 1816 

Mozzte trluroer: 

Pressures: Cp Pitot lcce Coef.: 0.84C 

Pbar &•rometric Pressure, in H~: 29.800 Dia liozzle otar.1eter, in: 0 . 37'5 
Pg Flue Cas Static Prrss. in H20: 0.000 A Stack/Duct Area, in2, 14400.0 

Ps Absolute flue Gas Press. in H~; 29.800 Vs Flue lies Velocity, Ft/sec, 28.4 
Qsd \/olunetrle Air Flo,, hte , Ory SCFM, 3.6629.8 

Moisture Data.: 0aw Volumetric Air flow Rate, I/et .I.CfH: 17026Y.4 

Vlc Vol. Liquid collected, m,: 333.1 XI lsokineti; SB1TPling Rate, X: 147.7 
Vw(std) 1/olu,ae of Uoter Vapor, SCF: 15.679 

:l'.Jl2Q Moisture content, % by Vol.: 29.57 Vm<Dry) Volune cas Metered, Dry; 40. 161, 

XC02 Percent CC2 by Vol.-, l)ry: 5.00 l/ln(Std) \/ol.- Cas Metered, Std: 37.345 

X02 Percent 02 by Volui,e, Ory; 14.00 
Mf~ l)ry Molr Fraction: 0.704 

fa Orsat Val id&t ion Value: 1.l8 EMISSIONS RESULTS 
Md EstilMted Dry Mal. llt, Lb/Lb-Mole: 30.00 
Ks I/et Mol. llt, Lb/Lb·Mo le: 26.4S "Ii 100.0 100.00<lag 

ID!l/dscm Co,,centration, ,ng/dsetn: 94.564 

FIELD DATA gr/dscf Concentration, gr/dscf: 0.041 �

~Ur Box N1.m>er: RAC 3 Meter Box dllll: 1.849 Lb/hr Eaission hte,lb/hr PMRc: 12 .973 �
Dry Cas Nrter Cal. Y: 1.000 Assi-o Moisture: 3C.OO �

Leak Test Rite, CFM: 0. 009 Leak Test VIC, in Hg: 6.00 �
mg 100.C 100.DO~ �

S-Le Ory CH r:is/dscrr. Concentratior., 11>9/dsan; 94.564 �
Point Tia,e Meter Rending Del to P Del ta H Cas Mr-ter Stack ar/dscf Conur,tratlon, ar/dscf: 0.041 �

Nl!!J Sminl !~l!fn I jn H,oi !in H~Ql T!:!!12 !2fl rs 10Fl lb/hr Emission Rite,Lb/hr PHRc: 12.973 �

0 138.853 0.070 0.700 96.0 1268.0 l(g/hr Emission Rete,t::g/hr PMRe: 5.8114 

2 15 145.290 0.060 0.700 98.0 1298.0 

3 3() 152.160 0.060 0.700 107.0 1250.0 IDQ 10C. O 100.00()ag 

45 159.082 0.070 0.700 108.0 1230.0 ,ng/dsce Cancent rat ion, 11111/dscno: 9'.W.'s 60 165.678 0.070 0.700 113.0 1289.0 gr/dscm Concentration, gr/dl;ca,: 0.1)41 

6 ~ m.614 0.080 0.700 116.0 1235.0 Lb/hr Emission Rate.Lb/hr PIIRc: 12.973 
7 90/0FF 179.017 

8 
9 �

1C �
11 �

12 �

13 �
14 �

15 �

16 �
17 �

18 �

19 �

20 �

21 �

22 �
23 �

24 �

25 �

f I NlllAIIC 90 L0.161. C.071 o. 700 106.3 1261.7 
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ISOKINETIC SAMPLING TR11IN FIELD DATA AND RESULTS TABULATION 

Plant: Bite 9 Run ~o.: MID-MMTL-llA Date: 6/6/90 

Saovl inv Location: ~IDPOlNT Operator: GCB 

Net Run Time: 105 11ln Rlrl Start Tint: 155,1, ISOKINETIC DATA 
~..... S""l'l i"II Points: 7 R<11 Stop Ti.nr: 1739 

Nonie N~r: 127 

Pressures: Cp Pit ot Tube Coef.: 0.640 

Pbor ii1rcmetric Pressure, in Hg: 29.550 Ole Nonie Dilllleter, in: 0.245 
Pg Flue Gos Static Prus. in h20: ·30.000 A Steck/Duct Ar-~o, in2: 1319.5 

Ps "t>solute Flue Gas Press. in Hg: 27.344 vs flue Gas velxlty, Ft/s..c: 35.e 
Osd Volunrtrlc Air flow R.>te, Dry SCFI<: 1609'i .3 

Moisture Data: oaw Vol.-trlc Air Flow Rate, lie~ ACfH: 19700.9 

Vic Val. Liquid Coltrcted, .,1, 89.6 Xl lsoklnet ic $amp! i"II Rate, :t: 102.2 

v .. cstd> vol1111e of Water Vapor, SCF: ~.217 

11120 Moisture Contt,M, :t by Vol.: 6.40 Vm(Ory) Vol,- Gas Metered, Dry: 66.647 

t.c:02 Percent c:i2 by volYne, Dry: 5.00 Vlll(Std) VOlUlt GH Nttered, Std: 61.710 

l02 Percent 02 by Vol.-, Ory: 14.00 

Hid Dry Hole Fraction: 0.9l6 

Fo Oraat Val ldation Val...,, 1.38 EMISSIONS RESULTS 
Md Estimated Ory Hol. \It, Lb/Lb·Kole: 30.00 
,.. IIU 1101. \It, Lb/Lb·Nole: 29.23 Ilg 100 100.ooo.r.a 

,ng/dser.l concentration, 119/dsca, 57.227 

Fil,LD DATA ;r/dsd Concentration, gr/dscf: o.ozs �
Meter 801 Nl.llber: A·1 Heter Boll dHa: 2.270 lb/hr !11iS&ion Rate, lb/hr PHRc: l.45C �

Ory Gas Meter cal. T: 0.966 ""uned Moisture: 7.00 Kg/hr E11isslon Rete,K;/hr PHRc: 1.565 �

Leak 1est Rate, CFH, 0.002 Leak THt Vac, in Hg: 9.00 �

1119 0.000 ff'!; �

Sar.l)le Ory Ga, mg/dsce, Concent r11 ti on, snw/d:scm: 0.000 �

Point Ti- Meter Re.cli llll Dalti P Delu H Gas Meter Stack gr/dscf Concentration, gr/dscf: 0.000 �

Nun (min) !CU ft) (in H?O) (in n:ii T!:!3! (oF) 1~ (o~! lb/hr Eoiissian hte,Lb/hr PHRc: 0.000 �, 0 433.605 0.360 1,460 96.0 ~.o Kg/hr Emission Rate,Kg/hr P~c: 0.000 

2 5 442,989 0,360 1,500 96.0 94.0 
3 30 452.568 0.360 1.500 96.0 9..0 Ilg 0.000 11111 
4 45 462.192 0.360 1.500 96.0 92.0 111!1/dsCII Concentration, mg/dscr.1: 0.000 

5 60 471.697 0.360 1.500 98.0 92.0 9r/dscm Concfl\tration, 9r/dscm: 0.000 

6 75 481.242 0,360 1.500 98.0 92.0 Lb/hr emission Rote,Lb/hr l't1~c: 0.000 

7 00 490. 71.J. 0.360 1.5CO 100.0 92.0 i::,thr E.,ission Rat~,i::11/hr l't!Rc: 0.000 

e 105/0ff 500.252 

9 

10 �

11 �

12 �

'.3 ,,. 
15 �

16 �

17 �

1! �

19 �

20 �

21 �

22 �

2l �

"25 

FIM'Ll~VG 105 66.61.7 0.360 1 .494 97.4 92.9 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATIPN 

Plant: Site 9 Run No.: MID-MMTL-llB Dnte: 6/6/90 

Sanpl i"II Location: Midpoint Operator: GCB 

••t Run Ti111t: lo<; min Rlll Start Ti,ne: 1556 

NYr S..._,l ir19 Point5: 7 R111 Stop 1 ir.oo: 1741 

Pressures: 
Berometric Pressure, in Hg: 29. 550 

Flue Gas Static Press. in H20: ·l0.000 

A~olutt flue Gas Press. in H;: 27.344 

Moisture Data: 
Vlc Vol. Liquid Collected, 11l: 92.7 

Vw(stdl Volune ol water Vapoc, SCF: 4.363 
:t/120 Moisture Ccntent, X by Vol.: 6.26 

XCo2 Percent CO2 by Volume, Dry: 5.00 

"' 

X02 Percent 02 by Volume, Dry: 14.00 

llfd Dry Mole Fraction: 0.937 

Fo Orsat Val iclation Value: 1.Ja 
11d Esti,nated Ory Nol. Ut, lb/Lb·Nole: 30.00 

~t Mol. Wt, Lb/Lb·Mole : 29.25 

UriX!D PATA 
Meter Box NU!b!r: A·2 Meter Box dHa: 2.047 

Dry i.as lleter Cal. T: 1.024 Assuned Moisture: 7.00 
Leak Test Rate, CFH: 0.001 Leak Test Vee, in Hg: 8.00 

Sarrpl e Ory Gas 

Point Ti~ Keter Readi"!I Del ta P Del ta ~ Gas Meter Stack 

MUii 1mlnl scu fq ! in H201 !in H2Cl T~ !OF2 T~ !OF) 

2 255.562 0.360 1.SOJ 96.0 94.0 

2 17 265.126 0.360 1.500 96.0 94.0 

3 32 274.878 0.360 1.50J 96.0 94.0 

4 47 281.. 655 0.360 1.50J 98.0 94.D 

5 62 294.462 0.360 1.50~ 98.0 92.0 

6 n 304.154 0.360 1.500 98.0 92,0 

7 92 313.925 0.360 1 .500 100.0 92.0 

8 105/0fF 323. 578 

9 
10 

11 

12 

13 

14 

15 

16 
17 

18 

19 

20 

21 

22 

23 
24 

25 

Fl~Al£AVC 1~~ ~.2Jf! o.~~Q l .~!2!2 £7,!! 2~-1 

ISOXINETIC D11TA 

Nonle ~.-r: T26 
Cp Pitot T~ Coef.: 0.840 
0{1 Nozzle Dlarntter, in: 0.245 

A Stack/Duct ArH, in2: 1319.S 
Vs Flue Ges Velocity, ft/sec: 35.8 

Qsd Volunetric Air Flow Rate, Dry SCfN: 16110.8 

Qaw Vol.aetric Air rlo11 Rate, \lot ACFIC: 19700.J 

XI Jsokinetic ~tir111 Rate, X: 108.2 

Vm(Dry) Vollfflt' Gas llet1,rrd, Dry: 68.016 �

Vm(Std) Volume Gas lletered, Std: 65.392 �

EMISSIONS RESULTS 

119 100. 100.000mg 

9111/dsai Cancentrat; on, m;/dscm: 54.005 

11r/dscf concentration, 9r/dscf: 0.024 

lb/hr Emission Rate, lb/hr PIUlc: 3 . 258 

Kg/hr Emission Rate.Kg/hr PMRc: 1 . 471! 

'"II 100 . CO 100. OOO<n. 
ms;/dscm Concentrat Ion, 11g/dscn1: 54.005 

11rtdscl Conc:.ntration, gr/dscf: 0.024 

Lb/hr Emlnlon Rete,lb/hr PHRc: 3.258 

K1,/hr Emission Rate,lg/hr PMRc: 1.478 

1119 100.0C 100.DOOn,g 

11111/dsan Concentration, "'!1/dscm: 54 .005 

;r/dscm Concentration, gr/dscn:: 0.02, 

Lb/hr Emission Rate,Lb/ hr Pl<Rc: 3,2511 

lsi/hr Emission Rate,Kg/hr PMRc: 1.478 
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ISOKINETIC SAMPLING TRJ\IN FIELD D1\TA AND RESULTS T~~UL7'TION 

Plan:: Site 9 Run No . : MID-NI-llC Date: b/6/90 

~li"'l Location: Hicpoint ~r•tor: CiCB 

N•t R111 I inw: 105 11in Run Start I ime: t 558 ISOKINETIC DATA 
M..,, Salll)t ing Points, 7 Run Stop Ti""': 1743 

No1.zle NwtMr; 130 

Pressures: Cp Pitot Tub<, Cod.: D.81.0 
Pbar ear0n1ttric Pressure, tn Hg: 29.550 Di• Not2le Oi6l'T'leter, i n: 0 . 2~5 

PIJ Flue Gas Static Press. in H2D: ·30.000 A Stack/Duct Arce, in2: 1319.5 

Ps Absolute Flue Gas Press. in HS: 27.344 v, Flue Ga$ Vel« i tY , F t/s.ec.: 35.8 

Csd Volunctrk Air Flow Rate, Dry SCFN : t ~ st.9 
Moisture Data: Caw Vol.-tric Air Flow Rate, \l•t ACFM: :91a2 .8 

Vic Vol. Liquid collected, 111: 91.5 XI lsoklnetic S~l ini; Rate, X: 103.6 
\lw(stdl Vol.- of \later Vapor, SCF: 4.307 

XIC20 Moisture Content, ll; by Vol.: 6.44 Vm(Oryl \lol.- Gu Ketere<!, Ory: 66.631 
li;C02 Percent CO2 by Yol...-r, Cry: 5.00 Vm(Stdl Volume Gas Melero<!, Std: 62. 54C 

X02 hrcent 02 by vot.-, Dry: 14.00 

Mfd Cry Mole Fraction: 0.936 

Fo Oraat Validation Value: 1.3e EMISSIONS RESULTS 
Md Est i"'°te<I Dry Mal. \It, Lb/Lb•Male: 30.00 

Ms ket Nol. \It, Lb/Lb·llole: 29.23 Ing 10!l.OO 100.000ms 

11111/dscm Concentration., 119/dsco,: 56.467 

Mtter lox NU10er: .., [lELD DATA 
Meter &ox dHa: 2.043 

gr/dscf 

Lb/hr 

Conc:entrat Ion, gr/dsd : 

E111ission Aate, lb/hr Pllltc: 

0.025 

3.402 

D<y Gos Netar eel. Y: 1.0CO Assll!led Moisture: 7.CO Kg/hr Emis~ion Rate,Kg/hr PICRc : 1.543 

leak fest Rate, CFK: a.act Leak Test Voe, in Hg: 9.00 

11111 100.00 100 .000,ny 

S~le Ory Cas 1119/dscm Conc:entrat ion, ,ng/dscir.: 56.4(>7 

Point lime Mete-r Reading Del ta P Del la H Cas Meter Stack gr/dscf Concentration, gr/dscf : 0.025 

Nun \min! !CU fI] !in HZQl Sin HZOl T~ !2fl T~ !2fl Lb/hr Emi.. ion Rate,Lb/hr PKRc: 3.402 

1 4 510.311 0.360 1 .500 96.0 94.0 Kg/hr Emission Rate,Kg/hr PNRc: 1.543 

2 19 519.738 0.360 1.500 96.0 94.0 

3 l4 529.234 0.360 1.500 96.0 94.0 mg 100.00 100.00~ 

4 49 535.702 o:360 1.500 98.0 92.0 mg/dsQII Concentration, mg/dsan: 56.467 
5 64 548 .218 0 .360 1.5DC 98.0 92.0 gr/dSCOI COncentration, gr/dsc11: 0 . 025 

6 7'9 557.687 0.360 1 .500 96.0 92.0 Lt/hr Emi as ion Rate, Lb/hr PNRc: 3.402 
7 94 S67.367 O.l60 1.soc 100.0 92.0 Kg/hr Etnission Rote.Kg/hr PN~c: 1.543 

8 105/0ff 576. 942 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

FINAL£AVG 105 66.631 0.360 1.500 97,4 9£.9 

C-67 �



ISOKI!1_ETIC SAMPL._UIG TRAIN FIELD D1\TJ>. J>.ND RESULTS TABUL1>.TI0N 

Pl..,,t, Site 9 R~~., MIO-NI-11D O~te: 1,/6/YO 

S"""ling location, Mid point Operator: CCB 

Net R..-i T irne: 105 r.iin R... Start Tirne: 1600 ISOKINETIC DATA 
Nlft S""fll ing Points, 7 Run Stop Tlmr, 1745 

Ncule N"'**r: u, 
Pressures: Cp Pitot Tube Cod.: 0 .840 

Poar Baroaetr \c Pressure, in Hg: 29.550 EH a Motz le Ciameter , i:1; 0.245 

Pg flue Gas Static Press. in N20: -30.000 /1, Stock/Duct J.re•. i"2: 1319.5 

Ps Absolute Flue Cos Press. in Hg, 27.344 Vs Fl~ :;_.5 Yetoclty. ft/~ec: 35.8 

0sd Vol.-tric Air flow Rate, Ory SCFM: 16105 . 6 

Moisture Data: Oaw Volu:netric Air flow Ratf!, Ue! ACfM: W697.9 

VIC Vol .. lfquid Colle<:ted. •l: 91.5 XI tsoldnetic s-:ino Rate , X: 10S.6 

Vw(std) Vol..,.. o! llatcr Vapor, SCF: 4.307 

%1120 Moi nure Content, X by Vol.; 6.32 Vm(Ory) Volune Ca. Meter~, Ory: 60. 137 

XC02 Percent CO2 by Vol.-, Dry: S.00 Vm(Std) Vol'-""' Ces Metered, Std: 63.823 

X.C2 Pe"ent 02 by Vol1111e, Ory: 14.00 

kfd Ory Mole Fraction: 0.937 

Fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
Kc! £stiG111trd Ory Mol. Ill, lb/lb·Hole: 30.00 

"' llet Kol. lit, Lb/lb·Mole: 29.24 ffli 100.00 100.000mg 

1119/dsem Coneentretion, ing/dse111: 5S . 333 

lIELD DATA 9r/dscf Conc.entrat \on, 9r/ds.cf: 0.024 

Meter Bc»< N~r: 8·2 Meter Box dHe: 2.125 Lb/hr Emission Rete. lb/hr N!~c: 3.338 

Dry c .. Meter Cal. Y: 1.131 A.ssL.ITar'd Moisture: 7.00 kg/hr [01ission Rate,Kg/hr l'HRc: 1.514 

LHk Test Rate, CFM: 0.001 leak lest Vee, in HS: 8 . 00 �

mg 100.0C 100.00°""9 �

S~le cry Cias n,g/dSCJO CoocentratiQO, ,r,g/dscm: 55.333 �

Poin~ Tianr Meter Roc!i"II Delta P Del ta M Gas Meter Stack gr/dscf Concentration, gr/dscf: 0.024 �

Num tniic2 !EU ftj lie ~,Q2 !in H~l 1!:!!I! !S!F ! Lb/hr EG1ission Rate,Lb/hr PHRc: 3.338�le l2t2 
6 849.354 0 .360 ,.sco 96.0 94.0 Kg/hr Emission Rate.Kg/hr PIIRc: 1.514 

2 21 8H.901 0.360 1.500 96.0 94.0 

3 36 866.514 0.360 1.5CO 96.0 94.0 ms; 100.00 100. 000mg 

4 51 875.138 0.360 1.500 98,0 92.0 fflli/dscm Conct:ntrat ion, ,ng/dsc01: 55.331 

5 66 883.746 0.360 1.500 98.0 92.0 gr/dscm Concentration, gr/ds;m: 0.024 

6 81 892. 242 C.360 1.500 98.0 02.0 Lb/hr Em\ SS \O('li Rat(', Lb/hr PMRc: 3 .33l. 

7 96 90C.644 C.360 1.500 100.0 92.0 Kg/hr Eminion Rate,Kg/hr ~Re: 1.514 

8 105/0FF 909.401 

9 

10 �

11 �

12 �
13 �

14 �

15 �

16 �

17 

16 �

19 �

2C �

21 
22 �

23 �
24 �

25 �

UNA~m:~ 1£~ ~Q,1F o.~60 1,~QO 97,4 9Z,2 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run No.: OUT-MMTL-llA Dote: 6/6/90 
Sil!pl ing Locat ior.: O...t let O;,erator: HLH 

Net Run Ti,n.,: 120 min Re.-. Start T i,n.,: 1545 ISOKINETIC DATA 
N1,,1:1 Sani,t ing Points: 8 R...., Stop T iOIC: 17,5 

~ozz le Nl.Rbec: 1·7 
Pressures: Cp Pi tot Tube Cocf.: 0.840 

Pbar 8erccnetric Pr~ssure, in Hs: 29.fOJ Oia Noule Diameter, in: 0.242 
Pw flue Cols Static P.-~ss. 1n H20; ·0.37J A Stad:;/Ouct Area, in2: 1319 .S 

Ps Absolute flue i..is Press. fn hg: 29 . 773 vs flue Gas Velocity, ft/sec: 36.4 
Osd Voluiictric Air flow Rate, Ory SCFH: 17353.S 

Moisture Data: Q41w Voli...mttric: A;r Flow Rate-. \let ACFN; 21114.~ 

Vic Vol. Licuid Collected, ml: 85 .2 11 lsol:inctic Smpli"II Rate, 1: 103.9 

VwCstdl Volu. of water Vapor, SCf: 4.010 

1H20 Moisture Content, l by Vol.: 5.05 Vll(Dry) Volune ~as Netered, Ory: 79.341 

XCC2 Percent CO2 by Vol.-, Dry: 5.00 Va(Std) Vol...., Cas 'letered, Std, 1':>.429 
X02 Percent 02 by Volune, Ory: 14.00 

Mfd Ory Hole fraction: 0.950 
fo Or5'!t Validation value: 1.38 EMISSIONS RESULTS 
Hd Estill\ited Ory Mol . llt, Lb/Lb·Mole: !0 .00 
Ms Wet Nol. lit, Lb/Lb·Nol e: 29. 39 ll'G 100. 100.000tog 

ll'Gldscr.i CorlCentrat ion, ffii/dscm: 46.818 
FIELD DATA gr/dscf Concentration, gr/dsef: 0.020 �

Meter lox N~r: EN 2 Keter Box dHa, 2.004 Lb/hr E-.iss ion hte, lb/hr PI\Rc: 3.043 �

Ory Gas ~ter cal . r: 0.985 Assuned Moisture: 6 . 00 (g/hr C11ission Rate,Ks/hr PIIRe : 1.380 �
Leak Test htc, CFH: 0.006 Leak T~st Vac, in Kg: 5 .00 �

100.0 100.00°'11\i �

S~le Ory Gas mg/escm Concentration, ,ng/dse111: 46. 818 �

Point Ti111r Meter Reeding Del t• P Oel ta H Cas Meter Stack ;r/dscf Concentration, gr-/dscf: 0.020 �

N\111 1nin1 !CU 'Il ! jn ~202 (fn H'2l T~ 1or2 T~ !OF) Lb/hr lmission Rete,Lbthr PHRc: 3.043 �

1119 

, a 49.523 0.400 1.440 n.o 14C.O (11/hr Emission Rate,Kg/ hr PH~c: 1.380 

2 15 59.250 C.430 1.550 83.0 14C.O 
3 30 69 .320 C.410 1.480 85.0 146 . 0 111\l 100.0 100. OO<lng 

4 45 79.220 0.390 1.410 87.0 150.0 1119/dSal Concentriit ion, rosi/dsc,;: 46.818 

5 6l) 118.940 0.420 1.520 87,0 149.0 gr/dsc:a Concentrot fon, 9r/dsc11: 0.020 

6 7'S 99.000 0.410 1,460 90.D 150.0 Lb/hr Emibsion Riilte,Lb/t;r PMRc: J.043 
7 9C llla.950 0.440 1.590 92.0 1'9.0 Kg/hr £mission Rate,K;/hr P"Rc : 1.JaO 

8 1C5 119.230 0.400 1.440 93.0 152.0 
9 120/0if 12S.W. 

10 �

11 �

12 �

13 �
14 �

15 �

16 �

17 

1& �

19 �

2~ �

21 �

22 �
23 �

24 �

25 

f INA~£!VG 1~0 79,J41 2,41jl 1,4112 112- 7 147 .0 

C-69 �



ISOKINETIC SAMPLING TRJ\IN FIELD DATA AND RESULTS TABULATION 

Piant: Site 9 Run ~o.: OUT-MMTL-llD Date: 6/6/90 

S,1."Plin0 Location: outlet Operator: ~LH 

Net Run T imr: 1ZO min Rlrl Start T,me: 1546 ISOKINETIC DATA 
~..n S811l>l ing Poln:s: 8 Run Stop Time: 1746 

~01 l l C )r,lud)cr: T·8 

Pressures: Cp Pitot Tube Coef.: 0.61.0 
Pu.,r 8.araaetric Pressure, jn Hg: 29.800 Di.\ wozzlt- Diant-ter, in: 0.243 
Pg Flue Gu Sta:ic Press. In K2C: ·0.370 A Stack/u<,et Aru, in2: 1319.~ 
Ps Absolute flue Cos Prc-ss. in ttg: 29.773 Vs flue Gas Velocity, Ft/sec: 38.4 

Qsd Volunotric Air flow Rate, Ory SCFII: 17366.C 
Moisture Data: caw Vol..,..trlc Air flow Rote, llet ACFN; 21110.9 
Vic Vol. Liquid Collecte<J, ml: 8S.1 XI lsoki...,tic S~l in; Rate, X: 104.7 

~w(std) Vol,- of llater V•por, SCF: 4.006 

~20 Moi ,ture Content, X by Vol.: 4.96 Vm(Ory) Volune Ca~ Metered, Ory: 85. 170 

XCC2 Per<ent CO2 by Volune, Dr-y: 5.00 Vm(Std) votune Gas Netered, Std: 76.692 

:t02 Percent C2 by Vol""", Ory: 14.00 

N'd Ory l'lole fraction: 0.950 
fo Orut Val idol ion Value: 1 .38 EMISSIONS RESULTS 
Nd Estimate<: Ory Mo:. llt, Lb/Lb·llole: 30.00 

Ns I/et Mol. llt, Lb/Lb·llole: 29.40 '"i 100. 100. 000,ag 

,ng/dscm Concentration, mg/dsc11: 46.047 

FIELD DATA gc/dscf Concentration, ~r/dscf: 0.020 �
Meter &ox N...,.,r, EN·1 lleter Box dHa: 1.969 Lb/hr Eroiuion Rate, lb/hr PHRc: Z.1195 �
Ory Cos ~re, Cal. Y: 0.932 Asslffied Moisture: 6.00 Kg/hr Emission Rate,Ks/hr PMRc: 1.358 �
Leal; Test Rate, Cfll: 0.009 Leak Test Vac, in Hg: 5.00 �

lCO. 100.000'"S 

Saq:>\e Cry Ga• ,ng/cscrr. Concentra: ion, ing/d!..cm: 46.047 

Point Tione Nete, Reading oe:u P oe l ta H ~•• lleter Stack gc/d•cf concenua:ion, sr/dscf: 0.020 

Nua (min) Ccy ft) (in 1120) ( in H70) Te,rp (oF) T'!'P (of) Lb/he Emission Rate, Lb/he PNRc: 2.995 
1 0 322.395 0.400 1.440 n.o 140.0 Kg/hr E111ission Rete,Kg/hr PHRc; 1.358 
2 15 332.910 o.,30 1.550 111.0 140.0 

3 3C 343.730 0.410 1.4!!0 85.0 H6.0 '"II 100, 100.000mg 

4 45 354.300 0.390 1.410 86.0 150.0 1119/dsan toncentrat ion, ag/dscm: 46.047 

5 60 364.640 0.420 1 .520 87 .0 149.C gc/dSCII Concer,tret ion, gc/dsCffl: 0.020 
6 7S 37:i .300 0.410 1.480 90.0 150.0 Lb/hr Emi'5ion Rate,Lb/hr PP!Rc: 2.995 
7 90 l85.9110 0.440 1,590 92 .o 149.0 Kg/hr £mission Rate,kg/hr PIIRc: 1 .358 
a 105 396.980 0.400 1.440 93.0 152.C 

9 120/0H 407.565 

10 �

11 �

12 �

13 

g �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �

24 �

25 �

f!N~L/A\'G 120 85.170 ~.412 1.41\9 86.4 147.0 

C-70 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 •~~.: OUT-NI-11C Date: 6/6/90 

~li"II location: Outlet Operator, RLM 

~et Run Time: 120 min Run Start r i11e; 1~5 

lluo Sa1')l ins Points: 8 RIil Stop Tim<': 1745 

Pressures: 
Pbat 8i1rOl"-11trtr-i ~ Pre~&ure, in Hg: 29.eoa 
Pg flue Gas ~tatie Pre-ss. in ~20: ·0.370 

p5 Absolute flue Gas Preu. in hg: 29. 7T3 

Moisture Data: 
Vic Vol. l tquld Collected, ml: 78.8 

~w(Ud) Vol.,_. of llater Vapor, SCI: l.709 
XH2C Moisture Content, X by vol.: 4 . 66 
%CO2 Percent CO2 by Volum,, Ory: 5.0C 

MJ2 Percent 02 by Vol,r.,e, Ory: 1,.00 

Hfd Dry "oleo Fraction: 0.953 

ro orut val idatlon Vah,e: 1.38 
Md Est i,nated Ory Hol. Llt, lb/lb·Mol r: 30.00 

Ms llet Hol. llt, Lb/Lb·Hole: 29.44 

FIELD PATA 
Meter 8ox 11...tler: M·16 lletl!r B<>x dHa: 1.820 

Ory Gas Heter Cal. T: 0.996 Assiaed Moisture: 6.00 

Uek Ten Rate, cr11: 0.007 Luk Test vac, In ~g: 5.00 

Sanple Dry Gas 

Point Time Heter- Reacfi n; 0Pl ta p l>el ta H Cas Mct~r Stack ..... ,rain2 !CU fS! ! in H20j ~ In H20j T!!!Jl IOf l T!!!Jl IOFj 

1 0 762.608 0.400 1.310 84.0 140.0 

2 15 m.565 0.430 1.410 90.0 140.0 

3 30 782. 778 C.410 1.350 98.0 146.0 

4 45 792.855 0.390 1.260 102.0 150.0 

5 60 802.616 0 . 420 1.360 105.0 149.0 

" 75 812.71>3 C.410 1.320 108.0 150.0 
7 90 822.665 0.440 1.420 110.0 149,0 

!! 105 832 .262 0.400 1.290 112. 0 152 .0 

9 120/0FF 843.645 
10 

11 

12 

13 
14 

15 

16 

17 

Hl 
:~ 
2C 
21 

"23 

24 

2! 

'I NAblAV~ 1,0 81,QH o.41~ l,~40 101. 1 147,Q 

ISO KINETIC DATA 

Nozzle W~r: T·S 

Cp Pilot !Ube Coef.: 0.840 

Die Nozzle Diameter, in: 0.244 
A Stack/Duct Area, in2: 1319.5 

Vs flue Cu Velocity, Ft/sec: 311.4 
Qsd Voliaetrle Air Flow Rote, Ory scrH: 17410.3 

Qaw Volunetric Air Flow Rote, llet ACfH: 21097.9 

XI lsokinetle Selll)l ing htP, X: 102.4 

llm(Dry) Volune Gu Metered, l>ry, 81.037 

Vm(Sld) Volurc C:as Metued, Sta: 75 .840 

EMISSIONS RESULTS 

11!1 100. 100.000!og 

119/dsca Concentration, IQg/dscm: 46. 565 

gr/dscf Concentration, gr/di.cf: 0.020 

Lb/hr Emiulon RatP, lb/hr PIIRc: 3.036 

l:'.g/hr Emission Ratl!,l:'.g/hr PHllc : 1.3n 

100. 100.000n,y 

"'.l/dscm Concentretion, n,g/dscm: 46.565 

gr/dscf Concentration, gr-/dscf: 0.020 

Lb/hr Emission Rate,Lb/hr PMRc: 3.036 

Kg/hr Emission Rate,lCg/hr PIIRc: 1.377 

~ 

"" 100. 100 ,00°"9 

~/d5Crt Concntration, 1119/clsca: 46.565 
gr/dse"' Conce~trat Ion, gr/dsctl: 0.02() 

Lb/hr Emission lati!,lb/hr PMRc: l.036 

X;/hr Emission Rate,Kg/hr PIIRc: 1.377 

C-'11 �
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ISOKINETIC SAMPLING TR,.IN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 ~un No.: OUT-NI-11 D oat•: 6/6/90 
Saffl>I i n;i Locil ion; outlet Operator: RLH 

N•t Run Time: 120 min Run Start Tlrne: 15'6 ISOKINETIC DATA 
N\111 S~l ing Pcints.: 8 R"' Stop Time: 1746 

Nonle w~r: T-5 

Pressures: Cp Pi tot Tube Coef,: 0.81.0 
Pbor Barometric Pre-ssure, in Hg: 29.800 Die Nozzle Di~t~r, In: 0.239 
Pg flue G.as Stat ,c Press. in H20: •0.370 A Stock/Duct Area, in2: 1319.5 
Ps Absolute flue Gas Prus. in Hg: 29.m vs flue Gos Velocity , Ft/sec: la.4 

Qsd Vol.-tric 4i r Flow Rat•. Ory SCFH: 17353 .8 
Moisture Data: Daw Vol..-etric Air flow R~te, W.t ACFH: 21119.4 
Vlc Vol. l_iquid CollcctM, 111: !10.0 XI lsoki~tk Sanpling Rat•. X: 10J.8 

IIW(stdl Voline of 11~:er Vapor, SCf: 3.766 
Xlt20 koisture (ontrnt. XbyVol.: 5.01 Vlll(Dry) Volun,, (i<IS Ktt•rod, Dry: 78. 7611 

~02 Fercent CO2 by Vol.....,, Cry: 5.00 V0>(Std) Volume Cu Metered, Std: 71.394 
:rc2 P.,rcent 02 by Vol.....,, Ory: 14.00 
Hfd Dry Nolt Fraction: 0.950 
Fo Onat Val ldotion Value: 1.38 EMISSIONS RESULTS 
Md Ht iOlilted Ory Nol. Wt, Lb/~b-Hole: 30.00 
Hs Uet Mol. Ut, lb/lb·Hol,: 29.40 � 11111 100.0 100 .000mg 

llll/dsca Ccncent r•t ion, ~/dsc:n: 49.465 
FIELD DATA ;r/dscf Concentration, gr/dscf: 0.022 �

Heter Box NUllbec: NU 7 Heter Box dHa: 1.820 lb/hr Emi&&ion Rate, lb/hr PHRc: 3.215 �

Dry Gas Metu Cal. Y: 0.961 Ass~ Moisture: 6.00 Kg/hr Emission Rete,i::g/hr PMRc: 1.458 �
leak Test Rat•, CFH: O.OC8 l•nk T~t Voe, in kll: 5.00 �

119 100.0 100.00()a,g 
Sairpl e Dry Cas a,g/dsc11 Concentration, mg/dscm: 49.465 

Point Time Meter Reading Del ti P De: t• H Gas Meter Stack grJdscl Conc1ntut ion, gr/dscf: 0.022 �
Nun (min) !C!,1 ft) !in H202 ! Ii, k20) T~ !of) T~ !oF) Lb/hr Emission Rlte,Lb/hr PMRc: 3.215 �
1 0 292.567 0.400 1.310 82.0 140.0 Kg/hr (01i&slon Rate,Kg/hr PMRc: 1.451! �

2 15 302 . 182 0.,30 1.,10 1111.0 140.0 �

3 JO 312.'94 0.410 1.350 96.0 147.o Iii 100. 100.OOOn,y �

4 45 322.035 0.390 1.260 100.0 151.0 a,gtdscn, concentntion, ""G/C::SCIII~ 49.465 �

5 60 331.555 0.420 1.360 104.0 149.0 gr/dscm Concentration, rr/dson: 0.022 �

6 75 341.462 0.410 1.320 106.0 150.0 lb/hr £01ission Rate,lb/hr PMRc1 3.215 �
7 90 351.2~ 0.440 1.420 108.0 150.0 K;/hr E11ission Rate,Kll/hr Pt!Rc: 1.458 �

8 105 36~ .464 o.,oo 1.29C 110.0 152.0 �

9 120/0Fi 371.335 �

10 �
11 �

12 �

13 �
14 �

15 �
16 �

17 �

16 �

19 �
20 �

21 �

22 �

23 �
24 �

25 �

fl•AL£AVG 120 78. 76t, 0 .412 1 ,340 99.2 147.4 

C-72 �



ISO~INETIC SAMPLING TRJ\IN FIELD DATA AND RESULTS TABULATION 

Flant: Site 9 R..-, No.: IN-MMTL-12A Date: 6/T/90 

S"""l \119 Location: !Nlet Operator: l T 

~et Ro.11 Ti•: 120 min R..-, Start Tinr: 1001 ISOKINE'l'IC DA'I'A 
Nun Sapl in; Points, 8 R.., Stop Tirw: 1201 

Nozzle N161t>er: 

Pressures: Cp P hot Tube Coef.: 0.840 

Pbar iar<*ttric Pressure, in Hg; 29.800 Dia Mozzle Di«11ete-r, in: 0 • .575 
Pg Fluo Ga< Static Press. in N20: 0.000 A Stack/Duet Ar••. lnZ: 14400.0 

Ps Absolute flu, lias Press. in Ng: 29.800 Vs Fl..e Iii$ Veloc.ity, Ft/sec: 26.4 

.... 

Qsd VolU11etric Afr Flow Rate, Ory SCFH: 33619.3 

Moisture Data: Oaw Volunctric Air flow Rate, Wet ACfll: 158430.4 

Vlc Vol. LIquid Collected, 111: 45C.O XI lsokinetlc Sanpl Ing Rite, X: 169.9 
Vw(std) Vol UR of llater Vapor, SCf: 21.181 

XH20 lloi sture Content, X by Vol.: 28.71 Vnl(Ory) Vol1111e Gas Metered, Pry: 56.785 

U02 Percent CO2 by Vol....,, Ory: 5.00 Vlrl(Std) Vol,- Ga& ll~tered, Std: 52.586 

~ Percent 02 by Vol<ne, Ory: 14.00 
Mfd Dry Mole Fraction: 0.713 

fo Orsat validation Value: 1.38 EMISSIONS RESULTS 
Md E&1i1111ted Dry llol. Wt, Lb/Lb•Hole: 30.00 

We: Nol. lit, Lb/lb·llole: 26.S5 ag 100 100.000mg 

11111/dsce Conc:entrat ion, "'ll/d$aa: 67.156 

FIELD DATA gr/dsef Coneentrat Ion, gr/d$cf: 0.029 �
Neur lox N1a0er: RAC•l Meter Box dHa: 1.851 lb/hr Emission Rate, lb/hr PMRc: 8.455 �

Ory i..s Meter cal. Y: 1.000 Asslned Moisture: 30.00 KIi/hr Emission Rlte,kg/hr 1'14Rc: l.835 �
Leei: Test Rate, CFII: 0.013 leak Test Vac, In H11: 6.00 �

lllij 100 100.000mg 

Sarple Ory Ces 9Q/dSCJII Conc:entrat ion, 9Qldscra: 67.1S6 
Point Ti• Heter Reading Cel te P Del ta M Ca& Heter Stack gr/dscf Concentration, gr/d5cf: 0.029 �

Nun (mlnl {eu ftl (In H20l !In H20l 1~ (OF! T~ ,of! Lb/hr E111f11ion Rite.Lb/hr PM~C! l!.455 �
1 0 554.245 0.070 0.700 97.0 1168.0 ICg/hr Emission Rete,ICg/!lr Plllte: 3.835 �

2 15 S61.356 0.070 0.700 101.0 1345.0 �

3 lO 5611.550 0.060 0.7il0 104.0 1309.0 ..a 100 100.000o,g �
4 45 575.610 0.050 o.no 106.0 1322.0 a,g/dscrn Concentration, llly/dsa.: 67.156 �
5 60 5!12.652 o.oso 0.700 112.0 134',0 gr/dsea conc;entratlon, ar/dsc,o: 0.029 �
6 75 589.Seo 0.040 0.700 115.0 1342.0 Lb/hr Ellission Rate,Lb/hr PIiie: 11,455 �
7 90 507 .000 0.080 0.700 116.0 1311.0 Kg/hr Emission Rete,ka/hr ""Re: 3.655 �
8 105 604.100 0.070 0.700 118.0 1312.0 �
9 120/0l'F 611.030 �

10 �

11 �

12 �

13 �

14 �

15 �
16 �

17 �

18 �

19 �

20 �

2'. �

22 �
23 �

24 �
25 �

F'.NAlLAYC 120 56. 785 0.061 0. 700 10!!.6 1306.6 

C-73 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESUL~B TABULATION 

Plant: Site 9 Run No.: IN-MHTL-12B Oete: 6/7/90 

Saffl'l ir>9 L<>eat ion: Inlet Operator: LT 

Net RU"I Ttmt: 120 min RU"I SUrt Time: 1001 ISOKINETIC DATA 
~.,., Samplif"l9 Points: e Run Stop ! in-.:: 1201 

Nozzle ~uroer: 

Pressures: Cp Pilot Tube CO<'f.: 0 .8'0 

Pbor Barometric Pressure , in ~g; 29.800 Oi• Nonie oi-ter , in: 0.375 

P& Flue C,as Stut ;c Pre-ss. in H20: o.coo A Staclc./Ouct Area, in2 : 14400 . 0 

Ps At:>5o!ute flue Gas Press. in Hg: 29.800 Vs Flue ~as Velocity, F:/sec: 28.1 

Csd Volunetric Air flow Rate, Ory SCfN: 36116.0 

Moisture D11.ta: c•• Yol.-tr1c Air Flow Rate, Wet ACFM: 1611769.~ 

Ill< I/cl. Lfqutd Collected, ral: 45C.O Xl lsold~tle Sanpl iog Rate, X: 166.7 

Vw(std) V0lir.1e of Water Vapor, SCF: 21.181 

%1<20 Moisture Content, X bv Vol.: 27.66 vocOry) Yol1111e Gu lletered, Ory: 59.890 

XC02 Perc=t CO2 by Vol urr-.:, Dry: 5.00 Vm(Std) Volune C..s Nt'tt'red, Std: 55.401 

i',02 Portent 02 by vol.r.ie, Dry: 14.00 

Mfd Dry Mole fraction: o.n3 
Fo Orset Vel ic!ation Velue: 1.38 EMISSIONS RESULTS 
Md ht i..ated Ory Mol. Wt, Lb/Lb•Mole: 10.00 

Ns Wet llol. Wt, Lb/Lb·llole: 26.68 ing 100 100.000mg 

"'IJ/dscn Concentr11tion, "'ll/daiao: 63. 744 

FIELD DATA vr/dscf Coneentration, gr/dscf: 0.028 �

Meter BOJt MUT'ber: RAC 5 Neter Bex dHa: 1. 869 Lb/hr Emission Ratr, lb/hr PMAe: 8.622 �

Dry Gas llettr Cal • T: 1.000 Asclll>Od Moisture: 30.00 Kg/hr EroiS5ion R1te,Kg/hr PMRc: l.911 �

Leak Test Rate, CFM: 0.014 Luk Test Vac, in Hg: 5.00 �

"'ll 100 100.00°"'IJ 

Sr.pie Ory Gas 1111/dscra Con<entrat; °"'· rng/dsCOI: 63.7~ 
Point Tine Meter Rudi"II Del ta P Del ta H Cas Heter Stack gr/dscf Concentration, gr/dscf: D.028 �

N!il!; ifli[!l 1cw fSl I in H~Ql !iQ ~~Ql ta 12•2 ls !2Fl Lb/hr Emission Rate,lb/hr PMRc: 8.622 �

1 0 701.637 0.070 0.700 98. 0 1165 . 0 l'.g/hr Emission Rate,l'.g/hr PIIRc: 3.911 �

2 15 709.573 0.070 0.70C 102.0 U40.0 �

3 30 716.700 0.060 0.70C 106.0 1300.0 I'll 100 100.000mg �
4 45 n1,.25o 0.070 0.700 108.0 1322.0 111!1/d5ao Concentr1t ion, 111!1/dsao: 63.744 �

5 60 732.100 0.070 0.700 112.0 1343.0 gr/dscm C°"°entrat Ion, gr/dsCIII: 0.028 �

6 75 739.150 0.060 0.700 114.0 1152.0 Lb/hr Ea,ission Rate,Lb/hr PMRc: 8.622 �

7 90 746.532 0.070 0.700 116.0 1360.0 Kg/hr £a,lnlon Rate.Kg/hr PIIRe: 3.911 �

8 105 754.100 0.080 C.700 118.0 1360.0 �

9 120/0ff 761.527 �

1a �

11 �

12 �

13 �

14 �
15 �

lb �

17 �

18 �

19 �

20 �

21 �

Z2 
23 �

24 �

25 �

f!WAl£AVG 120 59.890 0.069 ().700 109.2 1317.7 

C-74 �
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ISOKINETIC SAMPLING TR;IN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 RIil No.: IN-NI-l2C Cate: 6/7/90 
s~\ Ing Location: Inlet Operator: ~ T 

Wet RIii Ti""': 120 min RIil Start Time: 1001 

~"' Saq,l i nQ Poinu: 8 Run Stop Th,e: 12G1 

Pressures: 
hr<metric Pressure, in H9: 29.800 

fl~ Gas Static Press. In H20: 0.000 

Ab6olute fl"" Gas Press. in Hg: 29.800 

Moisture D11t11: 
vlc Vol. liquid Collected, ml: ~65.9 

V~(std) Vo lune of 1101<,r Vapor. SCf: 21. 930 

Xli20 Moisture content, X by Vol.: 29.75 
Xal2 Percent CO2 by Volune, Dry: 5.00 

to2 Percent 02 by vo\\ae, Dry: 14.00 

Mid Dry Nole fractioo: 0.703 

Fo Orsat Validation value: 1.38 

Md htiNtoo Dry Mal. Wt, Lb/Lb·Mole: 30.00 

IIS Wet Mot. w:. lb/Lb·Mole: 26.43 

FIELD DATA 
Moter B0& N...,.,r, RAC·2 Metier 80& dlla: 1.858 

Dry Gu Meter cal. T: 1.000 Assuneo Moisture: 30.00 
Lear. Test Rate, CFM: 0.015 Leak Test Vee, In Hg: 5.00 

SMple Ory G8S 

Point Tin, Meter Reodi"II Delta P Delta N Cas Metrr Stack 

Nu,, i•fnl 1eu fq I in H20l I Ir, H20l T~ !Ofl T~ \Ofl 

1 0 497.244 D.070 0.700 96.0 1161.0 

2 15 504.420 0.070 0.700 9e.o 1340.0 

3 lO 511.62~ 0.060 0.700 109.0 1300. D 

4 45 516.910 0.070 0.700 113.0 1335.0 

5 60 526.212 0.050 0.700 120.0 1339.0 

6 75 532.560 0.070 0.700 122. 0 1360.0 
7 90 539.400 0.060 0.700 124.0 1367.D 

6 105 546. 71)0 0.060 0.700 124.0 1360.0 

9 120/0ff 553.626 

10 ,, 
12 

13 

14 

15 

lS 

17 
18 ,~ 
20 

21 

Z2 
23 

24 

25 

f I~A~l!:t:~ ]~ ~~.}§l c.~ o,zi;o m.~ 1~20,l 

ISOKINETIC DATA 

hon\e Nurbet: 

Cp Pitot T~ Coef.: 0 . 64C 

Dia N<l%zle Dianacter, in: 0 .375 

A Stack/Duct Area, ln2: 14400.0 

Vs Flue, Cas Velocity, ft/sec: 27.2 

Osd Volunetrlc Air flow Rat<, Dry SCFM: 33889.3 

o~w Volunetric Air flow Rate-, Uet ACFH: 163301 . 3 

XI lsoldnetic Saqil ing Rate, X: 166.0 

Vlll(Dry) VO(I.Ae Gas "-t•red, Dry; 56.382 �
VOl(Std) Vol.- Gas 114,tered, Std: 51. 792 �

EMISSIONS RESULTS 

mg 100 100.0()0ag 

Jng/dscm Conemt rat ton, iag/dsca: 68.186 

gr/dsef coocentrlt IOtl, gr/dsef: 0.030 

lb/hr E•ission Ratie, lb/hr PMRc:: 8.654 

kg/hr fioiUiOtl Rate.Kg/hr PMRc: 3.925 

mg 100 100.00°"'1 
mg/dsein Concentration, n,gJdscm: 68.186 

9r/dsc:f CQf'ICentrat ion, gr/dscf: 0.D30 

Lb/hr E111lsalon Rate, Lb/hr ~c: 8.654 
kg/hr E11i&~ioo Rate,kg/hr PIIRc, l.9~ 

"'Ii 100 1D0. 000my 

,ag.,dsc• Coocentratlon, mg/dse111: 68.tM 
9r/dsao Cooc~ratian, 9r/dscm: D.030 

Lb/hr Emi"ion Rate.Lb/hr P~Re: 8.654 
k11/hr Emicsicn hte,(11/hr PIIRc: 3.925 
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ISOKIN~YIC SAMPLING TR1.IN FI~LD DATA AND RESULTS TABULATION 

Plant: Site 9 Rui No.: IN-NI-12D O~te: 6/7/90 
Sa.1l)ling location: Inlet Operator: LT 

h,t R.., Tinw:: 120 min RL.rl Start T;..,, 1001 ISOKINETIC DATA 
~un s-l ing Pcint5: 8 Run Stop Tiine: 1201 

Noll I e N<ri>er: 

Pressures: Cp Pi tot Tu:.e Coef.: 0.8',0 
~bar Borcart ri c Pressure 1 ; n Hg: 29.800 Ola Noule 0iemeur, in: C.37S 
Fg flue G41s Static Press. in K20: 0.000 A Stack/Duct l.rea, in2: 144CO.O 
Ps Absolute flue Gas Press. in Hs: 29.800 Vs Flue Gas Velocity, Ft/sec: 27.4 

Osd Vol....,tric Air flow Rate, ary SCfll: 33058.5 
Moisture Data: Oa,1 Vcl<Mlllftric Air flow Rate, ll•t ACFM: 16417>.3 
Vic Vol. liquid Collected, 111: 493. 1 XI lsoklnet le SUpl Ins Rate, X: 164.2 
Vw(stdl Vol.,_ of ll1ter Vapor, SCF: 23.210 
XH20 Moisture Content, X by Vol.: 31.72 Vlll(Ory) Vol,_ Gas Ketered, Ory: S4.2~ 
~2 Percent CO2 by Vol~, Dry; S.00 V..CStdl Vol~ Gas lletered, Std: 49.965 
X02 Percent 02 by Vol....,, Cry: 14.00 
Mid Cry Mole Fraction: 0.683 
fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
MC' Est IJ01ted ory 1101. llt, Lb/Lb-Mole: 30.00 
Its llet Kol. llt, lb/lb·llole: 26.19 IDQ 100.0 100 . 000<n; 

ong/dscm Concentration, mu/dsca: 70.679 

lULQ DATA 9r/dscl Conceotr•tion, gr/dscf: 0.031 �
Meter lox N'61i>er: UC3 Meter Box dHa: 1.1149 lb/hr E•inion Rate, lb/hr PMRc: 8.751 �

Dry Gas Met" Cal. Y: 1.000 An~ Moisture: 30.00 lg/hr Emission Rate,~g/hr PIIRC! 3.969 �
leek Test Rate, CfM: 0.025 Leete: Te-st Yac, 1n Hg: 6.00 �

Ilg 100.0 ,oo.000n,g �
Salrple Ory Ces 1Dg/dsc11 Concentration, mg/dscm: 70 .679 �

Point Ti~ Meter Readinv Celta P Del ta H Gas Meter Stack ;r/dscf Concentr.ition, gr/dscf: 0.031 �
NI.In !mlnl !cu ftl ! in ~20! !In ~~Ql T~ !Of! T~ !2fl Lb/hr Emission Rate,Lb/hr Pl!Rc: 8.7'51 �, 0 192.9SO 0.070 0.700 99.0 1168.0 Kg/hr Emission Rate,Kg/hr Plllle: 3.969 

2 15 199.9l0 0.070 0.700 101.0 1l40.0 

3 30 206.630 0.060 0.700 110.0 1297.0 Ilg 100.0 100 •000rrG 
4 45 213.360 o.oso 0.700 112,0 1330.0 119/dsca Conc:entrat ion, "'ll/dsc:m: 70.679 

5 60 221.502 0.060 0.700 117.0 1341.0 gr/dscra Concentration, gr/dson: 0.031 

6 7S 227 .631 0.070 0.700 118.0 1362.0 lb/hr Emission Rate,lb/hr PMRc: 8.7'51 

7 90 234.000 0.060 0.700 119.0 1370.0 Kg/hr Emission bte,Kg/hr PMRc: 3.969 

t 105 240.615 0.070 0.700 120.0 1378.0 

9 120/0FF 247.225 
10 �

11 �

12 �

13 
14 �

1S �
16 �
17 �

18 �
19 �

20 �
21 �

22 �

23 �
24 �

25 �

FlNA~LAVG 120 54.275 0.064 0.700 1\2.0 1323.2 
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I80XINETIC SAMPLING TRJ.IN FIELD DATA ANO RESULTS TABULATION 

Plont: Site 9 Run No.: MID-MMTL-12A Date: 6/ 7/90 
Sanpl fng LO<:at Ion: Midpo int Operator: GCB 

Net Run Time: 120 min Run Start Time: 1015 ISOKINETIC DATA 
Nua S311l'l ing Points: 8 Rl.l"I Stop Time: 1215 

l!ozzle Nuaber: r 27 

Pressures: Cp Pitot T~ toef.: 0.84C 

Pbar 6arometri~ Pres$.ure, in Jig; 29. 500 Dia >tozzle Di1111eter , in: 0.245 

PS Fl~ Gas Stet ie Press. in H20: -30.000 A suek/Ouc:t Area, in2 : 1319.5 

P• Absolute Flue Gas Preu. in H11: 27 .294 1/s Flue Cas 1/olocity, Ft/•ee: 35.0 

Qsd Volunetrlc Alt FlOM Rau, Ory SCfM: 15680.S 
Moisture Data: Qaw VolL.nrtric Air Flow Rate, llet ACFII: 19219. Z 

Vic Vol. Llqufd Collected, 1111: 100.0 XI lsoklnetlc S~I Ing Rau, X: 100 . 7 
Vw(std) 1/olune of llato,r Vapor, SCF: 4.707 

XH20 Moisture Content, X by Yol.: 6.50 """(Dry) Yolune Ga• Metered, Ory: 73.287 

%CO2 Percent CC2 by Vo\..,, Dry: 5.00 """(Std) 1/ol...., I.a• Metered, Std: 67.nz 
XO.? Percent 02 by Yolune, Dry: 14.00 
Mfd Or y Molr ,rection: 0.935 

Fo Orsat Vel ldlt Ion value: 1.38 EMISSIONS RESULTS 
11d Esti.. ted Dry Nol. llt, lb/Lb•Mole: 30.00 

M, llet llol. lit, Lb/Lb·llola: 29.22 ,ng 100 100 . 000,ng 

11111/dSOII Concentration, '"11/d.011: 52.139 

lULD DATA 11r/dscf Concentration, gr/dscf: 0 .023 �

Met er Box ll~r: A·1 Meter Box dHa: 2 . 270 Lb/hr Emission Rate, lb/hr PMRc: J.062 �
Dry C..• Hetfl" C..l . Y: 0.986 Auuoed lloisture: 7.00 Kg/hr Erainion Rate,l:9/hr PMllc: 1.389 �

Leei( Test Ra". CFM: 0.004 Luk T.st Ila,: , In Hg: 10.00 �
mg 10D 100.oo~ �

S&ff'l)le Dry Gas mg/dscm Conc~nuat Ion, ,ng/dsc,n: 52 . 139 �

Point Time Meter Read,"II Del ta P Delta H Cti Meler Stack gr/dscf Concentration, 9r/dl;cf: 0.023 �

Nt.m ICU f(l ! In H20) pn H20l T!!!5l IOFl T~ !Of) Lb/hr E11l u ion Rate, Lb/hr PMRe: 3.062l"''"l 
1 0 5C3.265 0.320 1.300 96.0 92.0 l(g/hr Emission Rate, teg/hr PIIRe: 1.389 

2 15 512.501 0.320 1.300 96.0 92. 0 

3 30 520.882 0.350 1.,00 96.0 92.0 qi 100 100.000a,g 

4 45 530.076 0.350 1.400 96.0 92.0 119/dsc:n, Conc.entret ion, "'i/dsca: 52.139 

5 60 539.324 0.350 1,400 97.0 92.0 ar/dse11 concentration. gr/dsca: 0 . 023 

6 75 548.548 0.350 1 .4DO 98.0 92.0 Lb/hr hiss Ion late ,lb/hr PMRc:. 3 . 062 

7 90 557.m 0.350 1 .450 100.0 92.0 Kg/hr Er.ilsclon Ute,Kg/hr PNRc: 1.389 

8 105 567.158 0.350 1.450 100.0 92.0 

9 120/0H 576.552 
10 �

11 �

12 �

13 
14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �
24 �

25 �

F!NAl£AVu 120 73 . 287 0.342 1.3117 97.4 92.0 
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ISOKINETIC SAMPLING TRAXN FIELD DATA Al,,'D RESULTS TABULATION 

Plant: Site 9 Run No.; MID-MMTL-12D Date: 6/7/90 
~anpl ing Location: Nld;>oint Operator: CC8 

Net R..-. Ti,.., 120 Min R<r1 Start Tiffie: 1017 ISOKINETIC DATA 
~un SM,pl in; ?oints: 8 RU"! Stop Time: 1217 

NoU le N...-ber: T ZS 

Pressures: Cp Pitot Tube Cocf.: O.ll/.0 
Pbar liara11etri<: Pres,ure1 in tl:g: 29.500 Di• Non le Oi-ter, in: 0.245 

Ps flue Gas Stat Ic Press. In K20: ·30.000 A Stack/Duct Area, fn2: 1319.5 
Ps Absolute Flue Gas Press. in Hg: 27.291< .... Flue Cas Velocity, Ft/sec: 35.1 

Qsd Yolunetr!c .t.ir Flow Rate, Dry SCFN: 15811.~ 
Moisture Data: Oaw Volunetric Air flow late, ~t ACFN: 19312 .e 
Vlc Vol. Liquid Collected, Dll: 100.0 XI lsokinetic ~ling Rate, X: 105.5 
Vw(std) Vo lune of IU!ter Vapor, SCf: 4.71)7 

11420 Moisture Content, X by Vol.: 6.17 Vlll(Dry) Voliae CIS Metered, Ory: 74.560 
XC02 Percent CO2 by Volume, Ory: 5.00 Vlll(Std) Vol.- Cos Metered, Std: 71.516 

X<:2 Percent C2 by Volune, Dry: 14.00 
Mfd Dry Mole Fraction: 0.938 

ro orset Val ldatl on Value: ,.~ EMISSIONS RESULTS 
Nd Estimated Dry Nol. llt, Lb/lb•Hole: 30.00 

"' Wet Nol. Wt, Lb/Lb-Mole: l9.26 ng 100 100.00°"'9 

1111/dsc11 Conc.entrat ior,, a,i/dsc01: 49.367 

FIELD DATA gr/~cf Cont:entr•t ion, gr/dscf: 0.022 �

Meter Box Nuicer: Meter Box CIKa: 2.047 Lb/hr Emission Rate, lb/hr PIIRc: 2.923 �
Dry Cao Meter Cal. Y: 1.024 lcsuned koi &ture: 7. 00 Kg/hr Emis.ion Rate,Kllfhr Pllllc: 1.326 �

Leak Test htt, CFN: 0.001 Leak Test Vac, In Hg: 10.00 �

100 100.coo..v �
s....,te Cry Gas lllg/CSCm concmtrat Ion, mg/dscm: 49.367 �

Point Time Hrter Readi"!I Del ta P Orlt1 H Gas Meter Stack vr/dscf Concmtrat ion, gr/dscf: 0.022 �

~UT 111inl ,~ fil 11!! H~Ol I io H~Ol IS l!!Fl Ts:! IS!Fl Lb/hr Emission Rate,Lb/hr PMl!c: 2.923 
2 326.302 0.320 1.30() 96.0 92.0 kg/hr Emission Rate,Kg/hr Pl!Ac: 1.326 

2 17 335.920 0.350 1.400 9o.O 92.0 

3 32 3".550 0.350 1.400 96.0 92.0 1111 100 100.000mg 

4 47 353,892 0.350 1.400 96.0 92.0 llg/dsCII Conceotrat ion, 11111/dsaa: 49.367 

5 62 363.262 . 0.350 1.400 98.0 92.0 gr/dsClll concentration, 11r/d5ca: 0.022 

6 T1 3n.54s 0.350 1.400 98.0 92.0 Lb/hr Emission bt~,lb/hr PMRc: 2.923 
7 92 381.911 0.3)0 1.450 100.0 92.0 lg/hr E•lsslon Utt,Kg/hr PMRc: 1.326 
8 107 391.421 0.350 1.450 100.0 92.0 
9 120/0ff 400.862 

10 �
11 �
12 �

1l �
14 �

15 �

16 �

17 �

11111 

18 

19 �

20 �

21 �
22 �

23 �

24 �

2S �

El~A(£A:i'.~ 1ZQ 74,~g Q,;146 ] ,4QO 97.~ 92,0 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run No.: MID-NI-12D Date: 6/7/90 
Sa:rpl ing locot ion: Midpoint Operator: CCB 

Net llcn r1r..: 120 min Run Stert Time: 1021 ISOKINETIC DATA 
NYn Saapl i"II Points: !I Run Stop Ti...,, 1221 

Nonle N...tler: T 31 

Pressures: Cp Pitot lube, Coef.: 0 .8/.0 

hrQO>etric Pressure, in Hg: 29.500 Dia Noni• oi-ter, in: 0.245 
Flue Cas Static Press. in K20: ·30.000 A Stael/Duct Area, ln2: 1319.5 

Absolute Flue Gas Press. in Kg: 27.294 Vs flue Ga& Vcloci ty, ft/sec: 3~.1 

Q$d Vol~tric Air Flow Rate, Ory SCFM: 15601.2 

Moisture Data: Qaw Vol....,tric Air Flow Rete, \let ACFH: 1931~.8 

Vlc Vol. liquid Collected, Ill: 100.0 XI lsol:inetic ~ling hte, X: 104.2 
Vw(std) Vol une of Ueter Vapor4 SCF: 4.707 

~20 Moisture Content, X by Vol.: 6.25 Vm(Ory) Volo.ne Gas Metered, Ory: 66.671 
XC02 Percent CO2 by Vol..,.., Dry: 5.00 Vm(Std) Vol..., ea, Metered, Std: 7C.611 

XC2 Pe"mt 02 by vol....,, Ory: 1~.00 
Nfd Dry Kole Fraction: D.938 
Fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
Nd Esti,..ted Dry Mol. Ill, Lb/Lb•Mole: 30.00 
Ns \let Mol. 11:, Lb/Lb-Hole: 29.25 "'II 100 100.000m!; 

[UiLQ DATA 
11,g/dscm 

gr/dscf 

toncentrat ion, "U/d5Cll1: 

Concentrotioo, gr/d&cf: 

50.013 

0.022 

Met er lo& N...t,,,r: B·2 Heter Box dHa: Z.125 Lb/hr Emission Rate, lb/hr PNRc: 2.960 

Ory Gas Nc!ter Cal. T: 1. 131 Assuned Moisture: 7.00 Kg/hr E11i"ion Rate,Kg/hr PIIRc: 1.342 

Leak Test Rate, CFM: 0.001 Leek Test Vae, In Hg: 10.00 

"Ill 100 100.0()()o,,,j 

Sanple Ory ,~, n,g/dsc.ai Concentration, mg/cscm: 50.013 
Point Tflnc Nc!ter Reading Del ta P Del to H Gas Nc!ter Steck gr/dscf Concentration, gr/dsef: 0.022 

NI.I:\ , .. i~l ,c1, fll ,in ~m ,i!l HZQl Ia ,2u l~IS!EI Lb/hr Emission Rate,Lb/hr P14Rc: 2,960 
1 6 911.!194 0.320 1.300 96.0 92.0 Kfl/hr EmiHlan Rate,Kg/hr PM~c:: 1.342 

2 21 919.812 0.350 1.400 96,0 92.C 
3 36 928.121 0.350 1.400 96.0 92.0 ~ 100 100 .oo~ 

4 51 936.511 0.350 1.400 96.0 92.0 ,ng/dscm Concentrat i an, mg/dsc:a: 50.013 

5 66 944.!ln 0.350 1.400 98.0 92.0 gr/dscm Concentrati011, sr/dsc:a: 0.022 

6 81 953.272 0.3SO 1.4t0 98.0 92.0 Lb/hr Elni"lan late,Lb/hr PMRc: 2.96() 

7 96 061.601 0.350 1.450 100.0 92.0 S:5/hr Emlulon Rate,Kg/hr PN~c: 1.342 

8 111 97C.132 C.350 1.450 100.0 92.0 

9 120/0FF 97!!.565 

10 ,, 
12 

\3 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 
24 
25 

El~A~£AV!j ,~ fs,~71 2.~,~ ugg 27.~ 9~,Q 
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ISOKINETIC SAMPLING TMIN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 Run No., OUT-HHTL-12A Oat<: 6/7/90 

S-1 ing Location: Outlet Operator: HLH 

Net Run Tl~: 12C o,in Run Start Time: 1015 ISOKINETIC DATA 
N..,. Sa,rpl ing Points: B R<6l Stop Tin,: 1215 

wo:zle ~unoer: T-7 

Pressures: Cp Pi tot Tube Co,,f.: 0.840 

Pt>ar Baronetric Pressure_ in Hg: 29.600 Oi1 lr4o,ule Ciaaeter, in: 0.242 ,.Pg Flue Gas Static Press. in H20: ·0.380 Staci:{Ouct Area, in2: 13\9.5 

Ps Absolute flue Gos Press~ in Hg; Z9.5n Vs Flue Gos Velcclty, Ft/&ec : 36.9 

Qsd Volunetric Air Flow Ute, Ory SCFH: 16609.3 

Moisture Data: Qaw Volu:nctric Air Flow R;te, ~et ACFM : 20294 .5 

Vlc Vol. Lic;uld col leeted, a,l: 75.7 :u Jsokiriietic Sa,rpl ing Rete, l: 103.4 

Vw(std) Voi."6ne of Uatcr Vapor, SCf: 3.563 
~20 Noi s ture ContN>t, X by vol.: ~.n V!o(Dry) Volune Gas Meared, Dry: 76.120 

XC02 Percent CO2 by Voluae, Dry: 5.00 YaoCStd) Vol<.1111! (.a& Metered, Std: 71.IIOB 

X02 Percent 02 by Volune, Ory: 14.00 

Hfd Dry 14ole fract ion: 0.951 
fo Orsat Validation Vnlue: 1.38 EMISSIONS RESULTS 
Hd Estiinated Dry Mol. llt, lb/Lb·Hole: 30.00 

Its ~t llol. lit, Lb/Lb·Nole: 29.43 fflg 100.0 100.000,ng 

,ng/dsc01 Conccntral ion, "'lj/dsc<i: 49.1BO 

l:;!;ELD PJ\Tl\ gr/dscf concentnt ion, grtd,c! : 0.021 �

M•ter Box Nurber: EN·Z Meter Box dNa: 1.969 Lb/hr E11ission Rate, lb/hr Pllllc: 3.0S9 �

Dry Cas Meter Cal. T: 0.965 Ass.-.! Moistur•: 6.00 Kg/hr E01is£ion Rate,Kg/hr PIiie: 1.3BB �

Leak Tut Rat<. CfH: 0.012 Leek Tut vae, in Hg: 15.00 �

,co.o 100.00011"9 

S11,Tpl• Ory Gas ons/dscm Cor\Ct-ntrat i on , r.,g/dscr.: 49. 1110 

Point Timo, Heter ieeding Owl ta P De\ ta H c.a. Heter SlM:k gr/dscf Co~ntrat ion., gr/<lscf: 0 . 021 

Nun tmin} ~cu ft) Sin H20) ! fn H:10) T~ !oF) T~ !oF) lb/hr Emission Rate.Lb/hr PIIRe: 3.059 

1 0 201.753 0.3SO 1.240 80.0 146. 0 Kg/hr EAOisoion Rate,Kg/ hr Pl4Rc: 1.386 

2 15 210.820 0 .370 1.310 83.0 145 .0 

3 30 220.180 0.360 1.270 87.0 144 .0 q; 100.0 100.000mg 

4 45 2.29.380 0.380 1.340 87.0 144.0 Slg/dSClt. Concentration, lllg/dSCIII: 49. lCO 

5 60 238.920 0.400 1.,20 87.0 ,,2.0 gr/dSetn concentration, gr/dscm: 0.021 

6 75 248.770 0.380 1.340 89.0 147.0 lb/ hr Emission Rate.lb/hr PHRc: 3.059 

7 90 258.330 0.390 1.380 92.0 152.0 Kg/hr E11i u ion Rate, Ks/hr PHRc: 1.388 

e 105 268.020 o.,oo 1.,20 92.0 160.0 

9 120/0f f 277.673 

10 �

11 �

: 2 �

~ 

::s:, 
1S �
16 �

17 

18 �

19 �

20 �

21 �

22 �

23 �

24 �

25 �

FINA~£,!l£G 1~Q 76, 1~Q 2.~z9 l ,~40 !!7, 1 1~7,S 
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ISOKINETIC SAMPLING TAAIN FIELD DATA AND RESULTS TADUI.1.TION 

Plant: Site 9 Run No.: OUT-MMTL-l2B Date: 6/7/90 

Sanpl iny Location: Outlet Operator: MLH 

~et Run Time: 120 min Run Start Time: 1016 ISOKINETIC DATA 
NIM< Sa~l •"11 Points: 8 Run Stop T i,re: 1216 

MOUle IIYl°ber: T-t 
Pressures: Cp Pi tot Tube Cod . : 0.840 

Pbar Bar~tric Pressur~. in Hg: 29.600 Die Noule 01-ter. in: 0 . 243 
Pg Flue Cas Static Press. in HZO; ·0.380 A S:aok/Ducl -'r•• . in2: 1319.S 

PS Aosolute flue Gu Press. In Hg: 29.sn Vs flue Gas VelocitY, ft/se<:: 36 .9 

Csd Voluaetric Air Flow Rate, Dry SCFM: 16629.C 

Moisture Data: Oaw Volunetric Air flow R•te, 111,t ACfH: 20268.7 

Vlc Vol. Liquid Collected, ml: 74.0 'XI t ,:okinctic Sllffll: ing Rate, 'X: 103 . 3 

Vw(stdl Vo lune of Water Vapor, SCf: 3.4!!3 

X/420 Moisture Content, ~ by Vol.:. 4.59 Vm(Dry) Volune Cas Metered, Dry: 81.468 

xcoz Percent CO2 by Vol"11e, Ory: 5.00 Vm(Std) Volune I.ft Metered, Std: 72.4~ 
XC2 Percent 02 by Vol...,, Dry: 14.00 

llfd Dry Kole Fraction: 0.954 

Fo Orsat Vaddat ion Value: 1.38 EMISSIONS RESULTS 
Nd Es: Imate<! Dry 1101. Wt, lb/Lb·Nole: l0.00 

Ms lie, Mol. llt, Lb/Lb·llolc: 29.45 n>g 100.0 100.000n'lj 

a,g/dsem Concentration, ,ng/dsao: 4C.748 

FIELD DATA ge/dscf Concentration, 9r/dscf: 0.021 �

Meter Box Muobec: EN·1 Heter Box dHa: 1.969 Lb/hr EAlis&ion Rate, lb/hr PHRc: l.036 �

Dry Gas Kete, Cal. Y: 0.932 Ass~ Moisture: 6 .00 kg/hr Emission ltete,1:g/hr PNRc: 1.3n �

Leak Test Rate, CFH: 0.140 Leo~ Te&t Vac, in N!i: 15.00 �

111\l 100.0 1C0.000n>g �

s=: • Dry Cas ong/dSCJll Concentration, 11111/ dscm: 48. 748 �

PcInt Tin,e Heter Reading Oeltl P OelU H Gas Meter suck gr/dscf Conceotrat ion, gr/dscf: 0.021 �

Nun {ndn) (cu ft) (in H20l ! 'n H?O) T~ (oFl T~ ~oF) lb/hr E1nh;sion Ratc,Lb/hr PMRc: 3.036 �

0 48S.OG4 0.350 1. 240 80.0 146.0 Kg/nr Emission Rate,Kg/hr PHl!c: 1.377 

2 15 494.620 0.37C 1.310 113.0 14S.O 

3 30 S04.SSO 0.36C 1.270 88.0 144.0 a,g 100.0 100.000mg 

4 45 514.410 0.3!!0 1.340 90.0 144.0 a,g/dscm ~ Conccntrnt i on, mg/dscm: 48. 748 

5 60 524.630 0.400 1,420 91 . 0 142.0 gr/dscn, Concentration, gr/d&tm: 0.021 

6 ~ 535.210 0.380 1.340 93. 0 147.0 Lb/hr Emission Ratc,Lb/hr PMRc: 3.036 

7 90 545.510 0.390 1.380 95.0 1~2.0 Kg/ hr E11ission Rate,Kg/hr PMRc: 1.377 

8 10S 555.910 0.400 1.420 95.0 16C.O 

9 120/0fF 566.472 

10 ,, 
12 

13 �
14 �

15 �

16 

17 �

18 �

19 �

20 �

21 �

22 �

23 �

24 �

25 �

Fl~AL£AVG 120 81.468 0.379 1.340 89.4 147.5 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Flam: Site 9 R111 ~.: OUT-NI-12C Date: 6/7~90 
Sa,,pling location: Outlet Operator: ,LM 

Net 1161 Ti.,: 120 min 1..-, Start Time: 1015 ISOKINETIC D1.TA 
NJt s"""l ing Points: 8 RIil Stop Tia: 1215 

Nozzle ll~r: T·5 

Pressures: Cp Pitot rwe coet.: C.840 
P~r Bar....,tric Pressure, in Hg: 29.600 Dia Noule 01.,..ter, In: 0.2'4 ,.Pg flue Gas Static Press. in N20: ·0.380 Stack/Duct Area, in.!: 1319.5 

Ps Absolute Flue Gu Prrss. In Hg: ,9.sn Vs Flue Gas Velocity, Ft/sec: l6.9 

Osd Voluaetric Air Flow bte, Dry SCFM: 1b61s.a 

Moisture Data: Caw Vol....,tric Air Flow Rate, ~t ACFM: 20291. 7 

Vle Vol. l lquld Collected, ..1, 75.0 Xl lsoldnetic Saq,:ing Rate, X: 102.2 

Vw(stdl Vol...., of Water Vapor, SCF: 3.S30 
XH20 Moisture Contern, X by Vol.: 4.66 Vrn(Dryl Vol....., Gas Metered, Dry: 78. 789 

X.C02 Percent CO2 by Vol""", Dry: 5.00 Vm(Stdl Vol._ Ca& Metered, Std: n.221 

X02 PercMt 02 by Vo\iae, Ory: 14.00 

"fd Dry "ole Fraction: 0.953 

Fo Orut Vat i~tion Velue: 1.38 EMISSIONS RESULTS 
Md Eotlfflllted Dry Kol. Wt, lb/Lt>-Mole: 30.00 

Ms Wet Mol. llt, lb/lb-Mole: 29.44 Gig 100 100.00()aig 

11g/dscm Concentration, 1111/dsca: 43.898 
[!ELD DATA 9r/dscf Concentration, gr/dscf: 0. 021 �

Ket"r lox ~urcer: N·l6 Meter Box dHa: 1.1120 lb/hr E19ission Rate, lb/hr PMRc: 3.043 �
Ory CH lltter Cal. Y: 0.986 Ass\llled Moisture: 6.00 Kg/hr Emission Rate,la/hr !>Nile: 1.380 �
Leak Test Rate, CFM: 0.011 LHk Test Vac, in Hg: 5.00 �

11111 100 100.000mg �

S"°"le Dry Cas IDQ/dSCII Concetltrat; on, rog/dsan: 48.898 �

Point Ti• Meter Re6dif>11 Oelto P Delta H Cas Meter Stack 9r/dscf Concentration, 9r/dscf: 0.021 �

N!,!!l !minJ s~w ftl !i~ Hj10J I \n H~Ql TS!Ji! jOFJ T~ !2FJ lb/hr Emission Rate,Lb/hr PMc: 3.043 �
0 918:S10 0.350 1.170 8'.0 146.0 Kil/hr Er.ihsior, Rate,Kg/hr PIiie: 1.380 

2 15 927.Bn 0.370 1.240 93.0 145.0 

3 30 937.541 0.360 1.200 100.0 144.0 Sig 100 100.000,og 

4 45 947.133 0.380 1.270 105.0 144.0 1111/dscm Concentration, 11111/dsc:sn: 411.898 

5 60 956.982 0.400 1.340 108.0 142.0 gr/dsera Concentration, gr/dsc,n: 0.021 

6 75 967 .235 0.380 1.270 110.0 147.0 Lb/hr E11isslon Rate,Lb/hr PNRc: 3.043 
7 90 977.203 0.390 1.300 l1Z.O 152.0 Kg/hr Ellisslon Rata,Kg/hr J>Mltc: 1.380 

6 105 ~67 .122 0.400 1.340 114.0 160.0 

9 12~/0fF 997.299 

10 �

11 �

12 �

13 

14 �

15 �

16 �

17 �

18 �
19 �

2~ �

21 �

22 �

23 �

24 �

25 �

FIMALLAVG 120 78. 789 0.379 ].266 103.2 147.5 

C-82 �



ISOKINETIC SAMPLING TAAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 •~~.: OUT-NI-12C Date: 6/7/90 

sa~: In; Loe•: I"": <Ntlet Operator: ~LM 

Met Run Ti a,: 12l min Run Start Tiae: 1C15 ISOKINETIC DATA 
NU!I Sa,rpt ing Points: 8 R"'1 Stop Tlne: 121S 

tiozzl~ Jrh.abcr: T·S 

Pressures: Cp Pi tot Tube Coe!.: o.8-\o 
Pbor 8aranl"tric Prrssure, in Mij: 29.600 Dia Nozzle D1mrcter, in: 0.2'4 ,.Fg flue Gu s:atic Press. in H20: ·0.38~ Stack/Duct Area, in2: 1319.~ 

Ps Absoluu r:~ Gas Press. In Hg: 29.572 Vs flue, Gas Velocity, Ft/sec: 36.9 
Qsd Vol....,tr,c Air Flow Rate, Dry SCFM: 16618.6 

Moisture Data: Qaw vol~trlc Atr Flow Rate, llet ACFM: 2029'.. 7 

Vic Vol. liquid Collected, ml: 75.0 XI lsolincetic S"""linc, Rate, X: 102.2 

= 

v~cstdl Vol'- of lleter Vapor, SCF: 3.530 
XH20 "oisture Content, X by Vol.: 4.66 Ya(Dry) VOi..... Gas Mtu,red, Ory: 7!!.789 

XC02 Percent CO2 by Vol<ne, Ory: 5.00 VD(Std) Volune Gas Metered, Std: 72.221 

Percent 02 by Vol..,., Dry: '4.00 

Mfd Dry Nole Frec:tion: 0.9S3 

Fo orsat va: idation value: t.38 EMISSIONS RESULTS 
Nd Est lnted Ory Mol. llt, lb/Lb·Mole: 30.00 

Ks Wet llol. Wt, lb/lb·Mole: 29.44 IT'ii ,oo 100.000ms 

"'!,/dscm Coneentrat ion, ,ng/dsem: 4e.898 

FIELD D~TA gr/dscf Conc~ntration, 9r/dscf: 0.021 �

Meur 8ox N'11t>er: N·16 Meter Box dHa: 1 .820 Lb/hr E11lsslcn Ute,lb/hr PMRc: 3.~3 �
Dry Gas Nc,tor Cal. Y: 0.9116 Assuned Moisture: 6.00 Kg/hr Emission Rote,1:g/hr PMRc: 1.380 �

L..l T•St Rate, CFM: 0.01, Leak Test vac, in Hg: 5.00 �
rng ,on 100.0JOa,g 

S~le Ory Gu ~/dstm Conc:entrat ion, ,ng/dSCII: 48.898 �

PcInt. Time Meter Reeding Del tD P Del ta k Cas Hete-r Stack 9r/d.scf Concentration. sr/dscf: 0.021 �

~... !ll!inl !,u fS2 !in H'22 Ii!! H~2 I!!l2 12r2 IE!!!! 1or2 Lb/hr E11ission Rat•,Lb/hr Pl4Rc: 3.043 �, 

' 

0 918.510 0.350 1.170 84.0 146.0 Kg/hr E•l..lon Rate.Kg/hr Pl4Rc: 1 .380 

2 15 921.sn 0.370 1.240 91.0 H5.0 

3 3C 937.541 0.360 1.20l 100.0 141,.0 Ilg 100 100.000ms 

45 947. 133 0.180 l.27l 105.0 144.0 ag/dsaa Concent rat ion. 119/dsca: 48.898 

5 60 956.9112 0.400 1.340 100.0 142.0 gr/<lsca concent rat i gn, gr/dsca: 0.021 

6 ~ 967.235 0.380 1.270 1,o.o 147.0 lb/hr [m,ssion Rate,lb/hl" PMac: 3.043 

7 90 9n.20J 0.390 1.300 112.0 152.0 Kg/hr Emiuion Ratc,Kg/hr Pl4Rc: 1.380 

8 105 987.122 0.400 1 .340 114.0 160.0 

9 12~/0ff 997.299 

10 �
11 �

12 �
13 

14 �

1S �

16 �

17 �

15 �

n 
20 �

21 �

22 �

Zl �
24 �

25 �

FINA~£A~ 1,2 7§, 789 Q.~~ 1,,~ 1c~,l 1~,.~ 

C-83 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R=~., OUT-NI-12D Date: 6/7/90 

S"""ling Location: outlet Opentor: Rlll 

Nrt RIM'I Time: 120 =in R..., Start Tftt: 1016 ISOJCINETIC DATA 
N1111 S"""l i"II Points: 8 R...-, Stop Time: 1216 

Nozzle ~lil'ber: T · 6 

Pressures: Cp Pi tot Tube Coef.: 0.840 

Pt>ar 6airometric Pre,,ure, in Hg~ 29 .600 Oi1 Nozzle oi-ter, in: 0.239 ,.Py flue Gas Static Press. in H20: -0.400 Steck/Duct Area, in2: 1319.5 

Ps Ab$olute flue Gos Prl$S. in Hg: 29.S71 .... fl"- Gos Velocity, ft/HC; 36.9 
Osd Volunetrfc Air Flow hte, Dry SCFM: 16584.7 

Moisture Data: oaw voluoetric Air Flow Rate, Wet ACFM: 20303. 7 
Vlc Vol. Liquid Col lectcd, o,l: 75.0 XI l•okinc,tic S"""I ing Rate, X: 101.S 
Yo1(std) Yolune of Water Vapor, SCI: 3.530 
%,420 Noi • ture Content, X by Vol.: 4.89 Vm(Ory) Vol1ne Cos Metered, Dry: 76.202 

X:02 Percent CO2 by vol~, Dry: 5.00 Ym(Std) Volune Gas Metered , Std: U.695 
:c2 Percent 02 by Yoh..,, Ory: 14.oa 

llfd Dry llole fraction: 0.951 
fo Orut Vol idetion ValU<>: 1.38 EMISSIONS RESULTS 
11d Est i•ted Dry Mo!. llt, lb/Lb-Mole: 30.00 
lls \let Nol. \It, Lb/,b·llole: 29.41 Ilg 100 100.000mg 

llg/dsaa Concentr•t i on, 11111/dsc,,: 51.408 
FIELD DATA gr/dsd Concentration, ar/dacf: 0.022 �

lleter lox N..t,er: NU-7 rc.,ter Box dHa: 1.820 Lb/ht E=i"ion Rate, lb/hr Pllllc: l.193 �

Ory Gas Meter Col. Y: 0.969 Assuned Moisture: 6.00 Kg/hr Emission R1te,Kg/hr Pllllc: t.448 �
Luk Test Rote , CFk: 0.009 leak Test Vac, in H51: s.oo �

rr,g 1CO 100,00()a,g �

Sanple Dry Gas rru{dscm Concentrotior, ms/dscm: 51,408 �

Point Tia,e Meter Re.ding Del ta P Delta H Gu lleter s:acl gr/dscf Concentrat i on, gr/dscf: 0.022 �
MUI !min! (C!J ft) !in H202 (In H202 T~ !oFl T!!!J! (oF2 lb/hr Eal1Slon Rate,Lb/hr PIIRc: 3 . 193 �, 0 445 . 160 0.350 1.170 85.0 146.0 Kg/hr Eaission Rate, Kg/hr PIIRc: 1.4415 

2 15 453.942 0,370 1.240 94.0 144.0 

3 30 463.327 0.360 1.200 ,oo.o 145.0 11111 100 100.000n,g 

4 45 472.637 0.3&) 1.270 105.0 143.0 r,wdscm Concentrat Ion, 119/dsCA: 51 . 408 

5 60 482 . 147 0.400 1 .3'0 107.0 143.0 gr/dscm Concent rat Ion, gr/dse111: 0.022 
6 7S 492.056 0.3BO 1.270 109.0 148.0 Lb/hr Er11is5ion late,Lb/hr IMRc;;: l.19J 
7 90 501.682 0.390 1.300 112.0 1S4. 0 l(g/1,r E11fsslon Rate, ICg/hr Pllllc: 1.448 
IS 1()5 511.450 0.400 1.Y.0 ,,,.o 158.0 

9 120/0FF 521.362 
10 �

11 �
12 �

13 �
14 �

15 �

16 �
17 �

18 �
19 �

20 �
21 �

22 
23 �

24 �
2S �

f JNAL£AVG 120 76.202 0.379 1.266 103 .2 147.6 

C-84 �



ISOKINETIC SAMPLING TAAIN FIELD DATA AND RESULTS TABULATION 

Pl..,t: Site 9 R...., No.: IN-MMTL-13A Date: 6/7/9C 

S"'l'l ing locat Ion: Inlet Operator: l T 

Net Rew, T!n,e: !OJ "'in Ren ~tar~ Tin,e: 1620 ISOKINETIC DATA 
N..Jn Sa.rpl in9 Points: 7 R.., ~top Tirrc: 1800 

~oz1le Nuit>er~ 

Pressures: Cp Pitot llbo Coef., 0 .114C 

P:);lr Barc.etric Pressure, in hg: 29.850 Dia Mozzle Diameter, in; 0 . 3 7, 

Pg Flue- C.as Static Press. in K20: C.000 A Stack/l)uct ArH. in2: 1L400.0 

P& AbGclute f Lue r.as Press. in Hg: 29.850 v, flue Gas Velocity, ft/sec, 25 .7 

0sd Vol.,,,..tric Air flow Rate , Dry SCfll: 29958.1 

Moisture Data: Oaw Yolunetric Air flow Rate, Wet ACfH: 154369. 1 

Vlc Vol. Liquid Colleetod. ml: 537.5 %1 l!IOkinetlc S~llng Rate , X: 191. 9 

v .. cst<::l Vol~ of ll•ter V•por, SCf: 25.300 

WO Noiature Content, X by Vol.: 36.22 llli(Dry) VolU"ne Gas Metered, Ory: '7.8SO 

:tcoZ Percent CO2 by Vol.ne, Dry: 5.00 111,(Std) Vol- Gas Metered , Std; ,4.547 

X02 Percent 02 by Yoluw, Dry: 14.00 

llfd Dry Kole fractioo: 0.638 

fo Orsat valldatlM Value: 1.Ja EMISSIONS RESULTS 
l'ld Est i1111ted Dry Mol. Wt, Lb/Lb•Holc,: 30.00 

Ks llet Mot. llt, lb/Lb·Mole: 2S.65 11!1 100 100.coo,,,; �
11111/dscn, Concentration, "'11/dscm: 79.2r.i �

[!ELD DATJ\ 11r/dscf coocer,tration, gr/dscf: 0 .035 �

llctt,r lo• N..,..r: RAC 1 Mc,tt,r Bo• dHa: 1.851 lb/hr E01issiun hlt,,lb/hr Pl4Rc: 11.894 �

Dry Gas Meter Cil. T: 1.000 AUUlleG 11oi,ture: 30 . 00 ~g/hr fo,i ssion Rate,~~/ hr PICRc : 4.034 

Leak Tc,st Rate, CFM: 0.015 leak lest Voe, In Hg: 6.00 

ll'lj 100 100 .00°"" 
S~le Dry Gas ~/dscm Conctmtretian. 1119/dsca: 79 .27'5 �

Point Tlae Meter Read1flll Delta P Delta ~ r.ias Nelcc Stack ur/dscf Coocentration, vr/d&cl, D.O.l5 �
Nun 10,ln) (eu ft) (In H20) ,ir. H20) T~ ,tofj T~ .(of} Lb/hr E11lssion Rau.Lb/ hr PHRc: 8.894 �, 0 611.370 0.060 0.700 1111.0 1250.0 Kg/hr fa,iuion Rate,Kg/hr PHR" 4.03' 

2 15 618.810 0.071) 0.700 103.0 1250.0 

3 30 625.914 0.060 0.700 105.0 128'.0 "'II 100 100 .OIXlllg 

4 45 633. 200 0.040 0.700 105.0 128' . 0 llg/dSCffi concentration, IIQ/dsCIII: 79.27'5 

5 60 6'0.250 0 . 050 o.no 107.0 1280.0 gr/dsan Concaitrat ion, gr/dscm: D. 035 

6 75 6L7 .300 0.060 0.700 11C.O 1zeo.o lb/hr Emission R1te,Lb/hr PHRc: e.894 
7 90 657.200 0.060 0.700 115.0 1271l.O Kg/hr Emission Ret~,kg/hr PIG!c, 4.03' 
s 100/0Ff 659.220 

9 �

10 �

11 �

12 �

13 �
14 �

15 �
16 �

17 �

18 �

19 

20 �

21 �

2Z �
23 �

24 �

25 �

fl~A~£AVG 1Q2 47 .850 0 . 057 0.700 106 .6 1271 . 1 

C-85 �
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ISOKINETIC SAMPLING TR1\IN FIELD DAT~ AND RESULTS TABULATION 

Plant: Site 9 Ru.a No.: IN-MMTL-l3B Date: 6/7/90 

SMpl Ing Location: Inlet ()per•tor: LT 

Net Rl.t'I 1 irM: 100 ..in R.., Start 1;..,, 1620 ISOKINETIC DATA 
Nu, SMJ)l ing Points: 7 R..... Stop Thoe: 1800 

Mo1zl1P Nuaxr:

Pressures: Cp Pi tot T<be Coef.: 0.64C 

Pl>ar Baranrtrlc Pressure, in Hg: 29.850 Oia Wozzle Dia:neter, in~ 0.375 ,.Pg Flue Gas Sutic Press. In H20: 0,000 SUCk/Ouct Mee, in2: 1440C.O 

Ps Absolutt" Flue Cas Prrss. in Hg: 20.850 Vs Flue Gas Velocity, Ft/sec: 25.8 

osd vol..-etric Air flow Rate, Ory SCFM: 29219.3 
Moisture Data: Qaw Vol~tric Air Flow hte, llet ACfH: 154851.5 

Vic Vol. Liquid COll9'ted, ml: 608.0 Xl Jsokinetic S~tir,g Rate, X: 208.5 
Vw(std) Vol,- 'Of lluer Vapor, scr: 28.619 
U20 fi4oi5ture- Content, X by Vol.: 37.99 Vll(Ory) Vol...., Cas Metered, Ory: 50.053 

~C2 Perce<1~ CO2 by Volu,,e, Ory: 5.00 ~a(Std) volu,,e Ga• Meter.cl, Std: 46.716 
X02 Percent 02 by \loluae, Dry: 14.00 

Mfc: Ory Mole fractioo: 0.620 
fo Orut Validation Value: 1.33 EMISSIONS RESULTS 
Md EstiNtec: Dry Mol. llt. lb/Ll>· Mole: :,o.oo 
Hs Uet Hol. lilt, lb/lb·Hole: 25.44 "11 ,co.o 100.00°"'8 

mg/~.. Conc:mtratfon, mg/dsca: 7'5.595 
FIELD DATA gr/dscf Concentration, ur/dscf: 0.033 �

Meter Box Nlllt,er: RAC 2 Meter Box dHa: 1.869 Lb/hr Etofss!on Rate, lb/hr fHRc: 8.272 �
Ory Gos Heter Cal. Y: 1.000 Ass.-.! Moisture: 30.00 l::g/hr Ea,ission Rate,Kg/hr Pl1~c: 3.7'S2 �

LHk Test Rite, CFN, C.007 leak Test Vac, in Hg: 5.00 �

mi; 100.0 100.000mg 

S""'Ple Ory Gas mg/dscn-. Concent r-et ion, mg/dscm: 75 .sos 
Point Tia,e Heter ReMjing Oel ta P Oel te H Gas Meter Stack gr/dscf Coocentrat ion, gr/dscf: 0.033 �

Nun !min) (cu ft) (fn H;:Q) ! in k;1Ql T!m !0F) T~ !0F} lb/hr Emission Rete,Lb/hr PKac: 1/1.272 �

1 0 761.m 0.070 0,700 98.0 1250.0 Kg/hr £mini0o'l Rate,Xg/hr Plll!c: 3.752 �
2 15 768.780 0.070 0,700 09.0 1250.0 �

J 30 m.120 0,040 o.7oo 101.0 1264.0 a,g 100.0 100.0l)()ag �

~ 45 764.540 0.050 0.700 106,0 1264.0 1119/dsan Concentration, ~/dsc:111: 7'5.595 �
5 60 792.150 0.050 0.700 107.0 1280.0 gr/dsca Concentration, gr/dsc,o: 0.033 �

6 ~ 799.534 0 .060 0.700 111.0 1280.0 Lb/hr Emission Rate,Lb/hr PMRc: 8.272 �

7 90 807.016 0.060 0.700 114.0 1270.0 Kg/hr Emission Rate,k'.9/hr PKRc: 3.752 �

a 1CO/OFF a11 .83o �
9 

10 �
11 �

12 �

I! 
1, 

15 �
16 �

17 �
18 

19 

20 �

21 �

22 �
23 

24 �
25 �

f!N~LLAVC 100 50. 0SJ 0.~7 0.700 105. I 1?71. l 

C-86 �
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ISORINETIC SAMPLING TR~IN FIELD DATA AND RESULTS T~BULATION 

P,ant: Site 9 Run ~o.: IN-NI-13C Date: 6/7/90 

SMpl Ing locetlOt'I: Inlet Operetor: l T 

Not Run Tia,: 100 r:,in Run Stert 1 ior: 1620 ISOKINETIC DATA 
N<ITI S~ling Points: 7 ~un Stop T;.,., 1800 

Nozz l., ~...tier: 

Pressures: Cp Pi tot T<be coef.: O.at.O 

Pbar Bar"'Ometric Pressure, ;n H;: 29.850 tlia Nozzle Diuteter, in: 0.375 

Pg Flue Gu sutie Press. in H20: 0.000 A Stack/Duet Area, ln2: 14'.00,0 

P• Abosolute flu., Cas Press. in ~u: 29.8<;0 Vs flue G•• Veloci :y, ft/s~: 25.6 

Osd Voli.etrlc Air flow Rate, Dry SCfM: 33416 .2 

Moisture Data: Oaw Volunetric Air f'low late, Uet ACFH: 153841.0 

Vlc Vol. liq.id Collected, 111: 39S.O Jsol:inetie Sen-pl ing Rate, 1: 181.~ 

Vw(stdl Vo lune of \later Vapor, SCf: 18.593 

XIC20 lloi~ture Content, X by vo:.: 28.62 v01cory> Volune Gu Metered, Dry: 48,400 

XCC2 Percent CO2 by Vol.....,, Dry: 5.00 Vm(Std) Vol""" Cu 141.'terod, Std: ~.381 

:c2 Percent 02 by Volune, Dry: 14.00 
Mid Dry Mole fraction: 0.714 

Fo Orut Validation Value: 1.3!! EMISSIONS RESULTS 
~ EstlNtod Ory llol. llt, Lb/Lb·llole: 30.00 

Wet Nol. Wt, Lb/Lb-Mole: 26.57 .,g 100 100.000mg"' .,g/dsan Conr;ent rat ion, "'9/dscm: 76.141 

FIELD DATA gr/dscf conce.,tret ion, gr/dscf: 0.033 �

lleter Box NU!lber: RAC-2 Meter Sox dHa: 1.11511 Lb/hr Emission Rate, lb/hr PMRe: 9.529 �

Dry Cas 14ett,r Cal. Y: 1.000 Assuard Moisture: 30.00 1(9/hr Emi&Sion Rate,Ku/hr PHRc: ,.322 �

Leak Test Rate, Cfll: 0.011 Leak Test Vee, In Hg: 6.00 �

"'II 100 100.00<Jo,y 

Sa.qlle Dry Gas 1119/dSCJO concer.tret ion, mg/dS,ff.: 76.141 

Time Meter Reading Del to P Oel ta N Gas Heter Stack gr/dscf Concmtrat ion, gr/dscf: 0.033 

(Min) IC\/ ftl <in H?QJ ( in H20l Tec;p <ofl I!!P <Ofl Lb/hr En,ission Rete,Lb/hr Pl'Rc: 9.529 
1 0 553.1118 0.060 0.700 97.0 1250.0 Kg/hr Err.issian Rate,kg/hr PMRc: 4.322 

2 15 561.364 0.060 0.700 99.0 1250.0 

3 30 5611,621 0.070 0.700 102.0 1284.0 "'II 100 100.00°"'51 

45 575.546 0.060 0.700 104.0 1284.0 "'J/clscm concentr1t ion, lllg/dsai! 76.141' 5 60 582.934 0.050 0.700 106.0 1UO.O gr/dscm Concentret Ion, gr/dsca: 0.033 

6 7S 590.126 0.050 0.700 112.0 1280.0 lb/hr Emission Rete,Lb/hr PMlc: 9.S29 

7 90 597.520 0.06l 0.700 13.0 1270.0 Ko/hr i.111lssiM Rate,ICg/hr Pl4~c: 4.322 

8 100/0FF 602,218 

9 
10 �

11 �

12 �
13 �

14 �

15 �

16 �
17 �

18 �

19 �

20 �
21 �

22 �

Z3 �
24 �

25 �

46.400 o.ose o, 700 90.4 1271,J 

C-87 �



ISOKINETIC SAMPLING TRAIN FIELD DATA 

Plant: Site 9 Run ~o.: IN-NI-13D Oate: 6/7/'XJ 

S~l i"IJ Locat iO<'I: inlet Operetar: LT 
Ne, Ru, Ti~: 100 11ln Ru, Start TI~: 1620 

NUii Saq,l i~ Poin:s: 7 R..-, Stop T ;,..,; 1800 

Pressures: 
Pbor BarOtDPtr;( Pr~ssurl', in Hg: 29.850 

Pg Flue C...s Static Pres.. in HZO: 0.000 

Ps Absolute Flue Gas Press. In Hg: 29.850 

Moisture Dat~u 
Vic Vol. liquid Collected, ml: 407.!i 

Vw(std) Volune of water Vapor, SCF: 19.181 
%.1120 Moisture Content, X by Vol.: 29.0S 

:U:02 Percent CO2 by Volune, Ory: 5.00 
%02 Percent 02 by Val..,,.., Ory: 14.00 

Mid Ory Mole fraction: 0.709 
Fo Orsat Validatior, Value: 1.38 

Nd Est irr.ated Dry Ho,. Wt, Lb/Lb·Hole: 30.00 

Ms llet Kot. lit, Lb/Lb-Kole: 26.51 

FIELD DATA 
Neter Box Nu!t>et: RACJ Heter Box dHa: 1.849 

Ory Gas Meter Cal. l: 1.000 Au~ Moisture: 30.00 
leak Test Rate, CFM: 0.014 leak Test Vac, in H•: 8.00 

Su1rple Ory Cas 

Poini Tin,e Heter Reading Del ta P Del ta ff ~es Mater stec~ 
ij1.111 {11in2 {cu ft) (in H?O) { in H?O) T~ (oF) T~ 
1 0 248.337 0.060 0.700 101.0 12SO.O 

2 15 255.000 0.060 0.700 102.0 1250.0 

3 JO 261.914 0.070 o. 700 104.0 1264.0 

4 45 268.432 0.060 0.700 106.0 12B4.0 

s 6:1 275.418 o.~o 0.700 109.0 1280.0 

6 7S 262.316 0.06() 0.700 113.0 12ao.o 
7 90 289-273 0.060 c. 700 115.0 1270.0 

8 100/0f F 29a.,oo 
9 

10 

11 

12 

13 

14 

15 

16 

17 

1~ 

19 

2C 

21 

"23 

24 
25 

Fl~ALlAVG 100 SQ.363 0.060 0.70~ 107.1 1271.1 

AND RESULTS TABU(Jl,TION 

ISOKINETIC DATA 

Non le NlATber: 

C;, Pilot Tube Coef.: O.ll!.O 

Ola Nozzle l)!...,.,ter, in: 0.375 

A Stack/Duct Area, in2: 141.00.C 

Vs flue cos Velocity, Ft/se<: 26.0 
Qsd Vol...,tric Air rlow Rote, Dry SCFM: 13663.8 

oaw Vollnetti c Air flow Rate, llet ACfk: 155936.0 

XI I sold net ic S~l ing Rate, X: 181.4 

Vm(Ory) VolLmC Gas Metrrec, Dry: S(J.363 �

Vm(Std) Vol<ne Gas Mehre<l, Std: 46.839 �

EMISSIONS RESULTS 

ll!l 100 100.00°"'1; 

"U/dsca, Concentr•t ion# 11111/dsaa: ~.]96 

gr/dscf Concentru ion, gr/dscf: 0.033 

Lb/hr E11iss1on Rate, lb/hr PHRc: 9.50~ 

Kg/ht Emission R1te,Kg/hr PICRc: 4.312 

, 00 1119 100.00~ 

rrcr/dsca Concentratior,, 1118/dscm: ~.396 

gr/dscf Conc:entret ion, gr/dscf: 0.033 

Lb/hr £mission RaU,Lb/hr PMRc: 9 . 505 

Kg/hr EPli&oion Rate,Kg/hr PIGIC: 4.312 

1111 100 100.00JJcii 

111!;/dscm concentration, ,ng/dscm: 75.396 

11r/dscoi C011Centrat ion, 11r/dsan: 0.033 

Lb/hr Emission Rate,Lb/ht PIIRc: 9.S05 

Ks/hr Emission Rate,Kg/hr P,t~c: 4.312 

C-88 �



ISOKINETIC SAMPLING TR1\IN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run No.: MID-MMTL-13A Date: 6/7/90 

s~ling Location: NidpQint Operator: GC8 

~et R..., Ti,.., 120 min R1.n Start TI~: 1602 ISOKINETIC DATA 
N11t ~ling Points: 8 Rln Stop l irrie: 1802 

Nozil• Nurber: 127 

Pressures: Cp Pitat Twe Coef.: 0.!!AO 
Pbar earoaetric Pressure-. In Hg: 29.850 Oh Nozzle Olometer, In: 0.245 ,.P9 flue Gu Static Press. in H20: -30.000 Stack/Duct Aro, i1\2: 1319.S 
Ps Absolute Flue Gas Press. in Hg: 27.644 Vs Flue Gas Velocity, Ft/sec: 35.6 

Osd Volunetric Air Flow Rate, Dry SCfll: 16°'1.2 
Moisture Data: oa.. Volunetric A!r flow Rate, llet ACFN: 19575.8 
Vlc Vol. Li~id Collected, 11l: 98.9 :u 1,~inet ic s-1 ing Rate, ~= 101.2 
Vw(std) Volune of \later Vapor, SCF: 4.655 

tlf20 Moisture Content, ll. by Vol.: 6.27 Vm(Dry) Vol~ Cias Metered, Dry: 75 .362 
XC02 Percfflt CO2 by Volune, Dry: 5.00 Vm(Std) Vol.- GH lletued, Std: 69.587 

wz Percent 02 by Vol,ae, Dry: 14.00 
Mfd Dry 14ole fraction: 0.937 

fc Orsat Val idetion Value: 1.38 EMISSIONS RESULTS 
11d Estimated Dry Nol_ lit, Lb/Lb·Nola: l0.00 
lls \let 1401. llt, lb/lb-Nole: 29.~ 1111 ,co. 100.0DOoog 

1111/dscm COf"ICentr1t ion, ,ng/dsc<n: 50 .749 
PIELD DATA gr/dscf Concffltration, vr/dscf: 0.022 �

Meter Box Nl.lllbar: A-1 Near llox dHa: 2.270 Lb/hr E&i5'ion hte, lb/hr PM~c: l.049 �
Cry Gas ~ter Cal, Y: 0.9& Ass.....-d "ol•ture: 7.00 Kg/hr E11!aa\an late,Kg/hr PMic: 1.383 �

LHk Test Kite, CFM: 0.003 Leak lest Yac, in Hg: 10.00 

IAg 100. 100.0COmg �

San,ple 0 ry Gas IAg/dSCll Ccncertrat ion, mg/dsc111: 50.749 �
Point Ti• Heter Re&d!ng Del ta P Del ta H Gas Heter Stack gr/dacf Concontration, gr/dscf: 0.022 �

~um i'"i!ll ,~~ ftl (jn H!lll ! i!l !l!Ol T~ SS!Fl TS!!I! SoFl Lb/hr Emission Rate,Lb/hr PNRc: 3.049 �
0 579.60S 0.'360 1.500 ,oz.o 98.0 Kg/hr Emission hte,Kg/hr PICRc: 1.383 �

z 15 589.1lZ 0.34C 1 .400 102.0 98.0 �
. 30 �l 598.351 0.:550 1.400 104.0 98.0 o,g 100 100 .OOOa,g 

4 45 607.595 0.360 1.500 106.0 98.0 ~/dsc.. Cancer.trot Ian, ~/dscm: 50.749 

5 60 616.869 0.360 1.500 106.0 98.0 vrtdscaa Concer.trat ion, gr/dscm: 0.02Z 

6 75 626.32'9 0.360 1.500 106.0 98.0 lb/hr Emission hte,Lb/hr PNRc: 5.049 
7 90 635.912 0.360 1.500 106.0 98.0 Kv/hr Emission Rate,t:9/hr PKAc: 1.3A3 

8 105 645 .414 0.360 1 .500 106.0 98.0 

9 120/0H 654.91!7 
10 �
11 �

12 �
13 

14 �

15 �
16 �

17 �

18 �

19 �

20 �
21 �

22 

23 

24 �
25 �

Fl WALLAVG 120 75.382 0.356 1.475 104.7 98.0 

C-89 �



IsoitNETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Pl•nt: Sita 9 R..., ~o., MID-MMTL-13B Date: 6/7/9J 

~l Ing Location: Mi~lnt Operator: CC8 

Net RIM> Tlllllt: 120 11in R..-i Start Tia,: 1604 ISOKINETIC DATA 
Nll!I S"""'l Ing Points: 8 RU"\ Stop Ti... : 180lo 

Nozzle N...t>tor: T 28 
Pressures: Cp Pitct Twe tcef.: 0.8.\0 
Pbar Barc:mrtric Prt!ssu,-e, in Hg: 29.850 Ola Nozzle Di-ur, in: 0.24S 
Pg flue ca, Static Pres~. in H20: ·30.000 A Stack/Duct Area, in2: 1319.5 
Ps Absolute flue Gas PrHs. in Hg: 27.61.4 vs flue GU Velocl IY, Ft/He: 35.6 

Osd Vohaetric Air Flow Rote, Ory SCFII: 16028.2 
Moisture Data: liaw VolYDetric Air Flow Rate, \let ACfM: 19562.9 
Vic Vai.. Liq.,id Coll ectcd, ml: 107.2 ll lscl<IN'tic S"°"l Ing Rate. X: 105. 7 
Vw(std) Vol...,,. of \later Vepor, SCF: 5.046 
XH20 Noiatu~ Contfflt, X by VoL: 6.49 Vm(Ory) Vol..,,. Gas Metered, Ory: 75.791 

~02 Perc~t CO2 by Vol...,,., Ory: S.00 V111(Std) Voline !ia, M4tt4tred, Std: n.64s 
X02 Percent 02 by Volu...., Ory: 14.00 

Mid Ory Mole fraction: 0.93S 
Fo Orsat Yal idation Value: 1.38 EMISSIONS RESULTS 
lid EstiNted Dry llol. llt, Lb/Lb·Mole: 30.00 
Ms ~et llol. \It, Lb/lb·Mol•: 29.22 ,ng 100 100 . 000m; 

ing/dsa,, concentr•t ion, IIIQ/dsCIII: 411.613 
FIELD DATJI. gr/dsef Concentrat IOI\, gr/dscf: 0.021 �

Meter Box N'1tber: A·2 Meter Bo~ dHa: 2.047 Lb/1,r Eo,iuion hte, lb/hr Pllltc: 2.918 �

Ory ca, Meter Cal. Y: 1.024 Assun!!d MOlsture: 7.00 lg/1,r [,aission Rate,lg/hr PNRc: 1.32, �
Leak Test hte, CFM: 0.001 Leak Tut Vac, in Hg: 10.00 �

11111 100 100.000ms 
Dry Cos mg/dsca Concentration, ,ng/dsCffl: ~.615s"""'" 

P·)int 11 ... Heter ••.cJing Del te P Delta H Gas Heter Stack gr/dscf Concentration, gr/dscf: 0.021 
Nun !mfn) !CU ft) !in W20) !In noi T~ (ofl 1~ !2Fl Lb/hr Emission Rate,Lb/hr PMRc: 2.918 

2 404.621 0.360 1.500 102.0 aa.o Kg/hr EmiGslcn Rate,l(g/hr PMRc: 1.324 

2 17 141.209 0.340 1.40C 102.0 96.0 

l 32 423.422 0.350 1.400 1o.;.o 98.0 100 100.ooan.i"'i 
4 47 432.626 0.360 1.soc 106.0 98.0 1119/dSCII concentraticn, mg/dsa,,: 48.613 
s 61. 442.08S 0.360 1.500 106.0 98.0 gr/dsca Concentretion, 11r/dsc;111: 0.021 

" n 451.609 0.360 1.500 106.0 98.0 Lb/hr £mission htc,Lb/hr PIIRc: 2.918 
7 92 461.168 0.360 1.500 106.0 98.0 Kg/hr Emission Rnte,Kg/hr PMRc: 1.324 
g 107 470.696 0.360 1 .500 106.0 911.0 
9 120/0FF 460.412 �

10 �

1'. �

12 �

13 �

14 

15 �

16 �
17 �

1E �
,; 

2C �

21 �

22 �

23 

24 �

25 �

FINAlLAV~ 120 75.791 0.3S6 1.475 104.7 91..7 
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ISOKINETIC SAMPLING TR1.IN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 a...,~.: MID-NI-13C Oete: 6/7/90 
S~l ing Location: ,uq,oint Operator: CCI 

Net Ru, lime: 120 min ~..., Start Time: 1606 XSOKINETIC DATA 
Nun S.q,l ing Points: 8 R\11 Stop Time: 2006 

Noule NIM!Oer: l lO 
Pressures: Cp Pi tat Ti.be Corf.: 0.840 
Pbar Barcwnetr I e Pressuraf', !n Hg: 29.850 Ola Noule Di-ter, tr,: 0.245 
Pg flue Gas static Press. in h20: ·l0.000 ,. Stack/Ouct Area, in2: 1319.5 
Ps Absolute fl~ Gas Press. In ~g: 27.641. vs flue GIS VelocitY, Ft/HC: 35.6 

Qsd Vol.-trk Air rlow Rate, Dry SCFM: 160n.3 

Moisture oatzu Qaw VOl!Anetric 41r flew Rate, Vet ACFM: 19550.1 

Vlc Vol. Liquid Colltcted, ml: 103.0 XI lsoldnettc S""'Pl tng Rate, X: 106.9 

vwc std) Volumt of water Vapor, SCF: ~.846 
lli20 Moisture Ccntent, X by Vol.: 6.18 Vm(Dry) Vollllll! Cu lletered, Dry: 76.126 

:tco2 Percent CO2 by Volune, Ory: 5.00 Vr.,(Stdl Volune Gu Het10red, Std: 73.650 

%02 Perc""t 02 by Vol....,, Dry: 14.00 

Mfd Ory Mol• fraction: 0.9JB 
Fe Or:i.at V•l iCation Value: 1.311 EMISSIONS RESULTS 
11d Estimated O~y Mol. Vt, Lb/Lb·Kole: l0.00 

Ms llet Mal. llt, Lb/Lb-Mole: 29.26 Ing 100 100. 000o,g 

919/dsan conc...,trat ion, 919/dsc:m: 47.949 

FIELD DATA gr/dscf corcentt1tion, artdscf: 0.021 �

M•ter B<»< N...,..r: 8• 1 Het..r Bo.x dHa: 2.043 Lb/hr h,icaion Rate, lb/hr PIile: 2.M6 �
Ory Gu keter Cal. Y: 1.034 Anined Moisture: 7 .00 kg/hr tmluion Rate,l::g/hr Pt!l!c: 1.309 �

Leak Test Rate, CFH: 0.001 Leak Test Voe, in H9: 10.00 �

100 100.00°"'11 

~le Dry I.as ag/dSCII Cc,r,centretion, 1111/dsCJll: 47.9'9 
Point Ti1Dt JMter Hading Del ta P O.ltl N Cas Heter Stack gr/dscf Conc:entr• t ion, ;r/dscf: 0.021 �

~JI! (a,inJ (CV ft) (in H20) (in H20) Tenp (oF) T~ (oF) lb/hr Emission Rate,Lb/hr PIile: 2.866 �
1 4 655.9(]1 0.360 1.500 102.0 ea.o Kg/hr Enii s, ion Rate, l::;/hr ~Re: 1.309 �

2 19 665.367 0.340 1.400 102.0 98.0 �

3 34 674.481 0.350 T.400 104.0 98.0 919 100 100.()()()qj �

4 49 683.662 0.360 1.500 106.0 98.0 ll'l!l/dscll Concentration, 1111/dSCIII; 47.949 �
s 64 692.Z60 0.360 1.500 106.0 98.0 gr/daca Concentration, 9r/clscn: 0.021 �
6 7'9 702.821 0.360 1.500 106.0 98.0 Lb/ht E,iiufon Raca,Lb/hr PMRc: 2.886 �
7 94 712 .478 0.360 1 .500 106.0 98.0 K;/hr Emioaicn Rate,K;/hr PM~c: 1.309 �

8 109 nZ.289 0.360 1.500 106.0 96.0 �

9 1Z<l/OFF 732. 027 �

10 �

11 �

12 �

13 �

119 

14 

1S ,., 
17 �
18 �

19 �

20 �

21 �

22 �
23 �

2, �
25 

F:~AL(AVC 170 76.126 0.356 ,. 47'5 104.7 96.7 
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ISOKINETIC SAMPLING TRAIN FIELD DAT~ AND RESULTS T~BUJ.ATION 

Plont: Site 9 R...., No.: MID-?U-13D Cate: 6/7/90 
Sarpting location: lll~int Opc,rator: CCB 

~~t R...., lime: 120 111in Run Start Tift: 1606 ISOKINETIC DATA 
~UI S"""L ing Points: a Run Stop Tl.,.: 1508 

Noute NU>ber; T 31 

Pressures: Cp Pi tot Tube Coef.: C.840 

Pbar Baror.tittric: Pr•s5ure, in l4g: 29.850 Dia Nonie OiBltoeter, in: 0.245 

Pg flue Gas S~etic Press. in H20: -30.000 A Stack/Duct .lru, fn2: 1319.5 
Ps Absolute flu,, Gas Press. in h11: 27.644 V• Flue Co• Velocity, Ft/sec: 3S.6 

Osd Vol1netric Air flow Rate, Ory SCFII: 16055 . 5 
Moisture Data: Qow Vol....,tric Afr Flow Ratr, 11<,t ACFM: 19555 .o 
Vle Vol. L!quid Collf'Cted, rnl: 102.3 XI Jsokinetie S-L ing Rate, X: 104.1 

Vw(std) Vol1ne of \later Vapor, SCF: 4-B15 

1Ut20 Nol stun Content, X by vol.: 6.30 V•(Dry) vol~ Gos Ketertd, ory: 67.718 

X::OZ Percent CO2 by Volune, Cry: 5.00 Vlll(Std) Vol...., Cos Heterrd, Std: 71.650 

Xo:l2 Percent 02 by Voluoe, Ory: 14.00 

llfd Dry Mole fraction: 0.937 

ro Orsat Valfdetlon Value: 1.38 EMISSIONS RESULTS 
Nd Est iaated Ory llol. llt, Lb/lb·llole: 30.00 

II$ \let Mal. Wt, Lb/Lb·NOle: 29.24 � 11111 100. 100.00°"lJ 

11111/dscm Concentration, ag/dscm: 49.288 

lI~LD DATA 9r/d$cf Concentretion, gr/di.cf, 0.022 �

Ntttr 80• ~U!t>tr: B·2 lleur Box dlta: 2 . 125 lb/hr Elllnlon Rate, lb/hr PMRc: 2.964 �
Dry Gas Meter C. l. T, 1. 131 As~ Moisture, 7.00 KiJ/hr Emission Rate,Kllfhr Pl!Rc: 1.344 �

Leal< Test Rate, CFII: 0.001 leak Test VIC, In Ng: 10. 00 � ... 100.0 100.00~ 

Sorrple Ory Ces � o,g/dscm Concent ret ton, ,og/dsc11: 49 .288 

Point Tift' Meter Reading Oel ta P Del to H ~. Meter Stack fir/dscf Concentration, 11r/dscl: 0.022 

NUii jml!ll 1~11 fil pn H202 !In N20! TS!!Jl l!l'! rs i:2ri Lb/hr E11iUiQn Rete,Lb/hr Pllllc: 2.964 
1 6 91!1. 921 0.360 1.503 102 .o l!l!.O ~a/hr Emission Rate,Xg/hr PHRc: 1.344 

2 21 990.406 0.340 1.400. 102.0 98.0 

3 36 998.472 0.350 1.400 104.0 9a.O Ilg 100.0 100.000,og 

4 51 1006.659 0.360 1.500 106.0 98.0 '"11/dsCAI Concentret ion, ag/dsan: 49.288 

5 66 1015.261 0.360 1.500 106.0 98.0 gr/dsaa Concentration, gr/dsCJII: 0.022 
6 8.2 1023.368 0.360 1.500 106.0 98.0 Lb/hr [11i&5ion hte,Lb/hr PMlc: 2.964 

7 96 1032.368 0 .360 1.500 106.0 98.0 ICg/hr Emission Rete,ICll/hr -c: 1.344 

8 111 1041.012 0.360 1.500 106.0 98.0 

9 120/0fF 1049.639 

10 �

11 �

1? �

13 �

1 .. �

IS �

16 �

17 �

18 �

19 �
20 �

Z'. 
22 �

23 �
24 �

25 �

F!NA~£6V§ 1~Q 67,71§ Q,m ,.q~ !04,Z 2e,Z 

C-92 �
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ISOKINETIC SAMPLING TIU\IN FIELD DATA AND RESULTS TABULATION 

PlM>t: Site 9 Run ~o.: OUT-MMTL-13A Date: 6/7/'X'J 

Sa,rpling Location: outlet � Operator: MLH 

Net R<n Ti~: 120 aln RU'\ Start Ti""': 1600 � ISOKINETIC DATA 
Nun Sanpl ir,g Points: 8 RIii Stop Time: 1800 

Nozzle Nunbcr: � T • 7 

Pressures: Cp PltOt T~ Coef.: 0.840 

Baromctrk Pre!sure, in Hg: 29.850 o;a llozrl~ Oian.ct~r. ;n: 0.242 

Flue ca, Static PreH. in H20: ·0.360 A Stack/Duct /Ir~,. in2: 1319. 5 

Absolute fl~ Go~ Press. in Hg: 29.824 Vs flue Cas Velocity, Ft/sec: 37.B 

Osd Vol'"""trit Air Flow Rate, Ory SCiM: 16841.l 

Moisture Data: � oa. \lolunetric Air flow Rat~. \.iet ACF~: 20783.0 

Vlt Vol. L>quid Collected, m:: 90.9 � ll J•okinctlt S~liny Rate , X; 105.9 

Vw(std) Volunt of Water Vapor, SCF: 4.279 

:t/120 Moisture Content, X by Ve l • : 5.42 � \'al(Ory) Vol'""" G" Metered, Dry: 78 .868 
XC02 Percent CO2 by Volune, Ory: 5.00 � Yll(Std) Vol...., Gas Metered, Std: 74.6C2 

W2 Pucent 02 by volume, Dry: 14.00 
Kfd Ory Mole Fraction, 0.946 

Fo Orut Validation Value: 1.38 � EMISSIONS RESULTS 
kd EstilDOtcd Ory Nol. llt, Lb/Lb·Mole: 30.00 

Ms \kt Kol. llt, Lb/Lb•Mole: 29.35 � au 100 100 • OOO<ng 

191dscm Conc•ntrot ion , mg/dscm: 47.3'S8 

FIELD D~TA gr/do.cf Concmtrat ioo, gr/w.cf: 0.021 �

Meter Box Nllltler: EN·2 Meter aox d~: 1.969 Lb/hr Eroission Rate, lb/ nr PMRt: 2.986 �
Ory Gas Met'"r Cal. Y: 1.000 Assumed Mo istur,., 6.00 (g/hr E11tssion Ro t ,.,(g/hr PNRc: 1.354 �

LHk Test Rate, CFM: O.OJ8 Leak Test VK, in Hg; 5.00 �

'"II 100 100 . 000,'111j �

Sa:rple Dry ijas ffiS/dsC.1\ Conce-ntratiOf'l, mg/oscm: 47.338 �

Point lime Meter Reading Del ta P Del ta H Cas Meter Stack gr/dscf Concrntrat ton, gr/ d scf: 0.02 1 �

Ni,!!! Sminj s,11 m Sjn H2:ll li!l H~j T!!Jl 12El Ti:!!J2 !2fl Lb/hr Eaisslon Rate,Lb/hr PM~c: 2.966 �

I 0 271.873 ·0.380 1.390 84.0 136,0 Kg/ hr E•ission lat,., Kg/hr PM~c: :_354 �

2 15 287.400 0.400 1.440 90.0 139.0 

3 30 297. 2,0 0.410 1.480 95.0 1S0.0 mg , 00 1000.OOOn,g 

4 45 307.230 0.390 1.410 100.0 159 .0 111i/ dSC111 concentra:ion. ag/dsao: 473.378 

5 60 317.040 0.400 1.440 104 .0 162.0 gr/dse<n Concentrat Ion; gr/dscm: 0.207 

6 75 327.010 0.370 1.330 105.0 161.0 lb/hr Emission Rett> , Lb/hr PMRc, 29.857 

7 90 336.640 0.390 1.410 106.0 165.0 (g/hr Emission Rate,Kg/hr PMRc: 13.543 
g 105 346. 520 0 .420 1.520 105.0 162.0 

9 120/0ff 356. 741 

10 

11 

12 

13 

14 �

15 �

16 �

17 �

18 �

19 �

20 

21 �

22 �

23 �

24 �

25 �

FINAl£AVC 120 7~.!!68 0.395 1.427 98.6 154. 2 
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ISOXINETIC SAMPLING TRl\IN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run No.: OUT-MMTL-13B Cate, 6/7/90 

Sanlpl i "ll Locet ion: ClJt l ct Operator: KLH 

Met R<11 Ti•: 120 roin Run Start T;..,, 1601 ISOKINETIC DATA 
~ua Sa.,>l ing Foints: e Run Stop Ti.,.: 1801 

Jiozzle NUUJCr: T•8 

Pressures: Pi tot Tube coef.: 0.640 
P:>ar Bnrarrtric Pr«!ssure, in Hg: 29.700 Nonte Dia.ll('ter, in: 0.7~3 

Pg Flue Gas Static Press. in H20: -0.360 A suck/Duct Area. in2: 13 ',9. S 

Ps Absolutt> flue- Gas Press. in ttg: '29,674 Vs Flu<' Gas Velocity, f~/s~c: 37.9 

QS<J Vol ..ai,lric Air f LOW Rate, Dry SCtN: 16812.4 

Moisture Data: Caw volunetric Air flow Rete, \let ACFN: 208'.3 .6 

Vic Vol. L iq~id Col lect41d, ml: 81.3 :ti Jsokinetic Sa,rpl 1r,g Rate, X: 104.1 
Vw(std) Vo(Ulle of \later Vapor, scr, 3.827 
Xli20 lloisture tontent, 1 by Vol.: ~.91 Vll(Ory) Vol""" Ga& Netered, Ory: 114.319 

XC02 Percent CO2 by Vol.-, Ory: 5.00 Ya(Std) vol~ Ga• Metered, Std: 74.101 

~ Percent 02 by Vol uae, Ory: 14.00 
Nfd Ory Mole fraction, 0.951 

fo Orut Validation Value: 1.38 EMISSIONS RESULTS 
Nd Cstima!ed Ory Mol. llt, Lb/Lb-Mole: 30.00 

Ks \let Mol. llt, Lb/Lb·Mole: 29.41 11'9 100.0 100.000,og 

1J'8/<1$cro coocentret ioo, ~dscr.:: 47.658 
FIELD DATA gr/dscf Concentration, gr/dscf: 0.021 �

~eter Bo" ~uroer: EN·1 Keter Bo" dHe: 1 .934 Lb/hr E111i55iCl<l Ratc,lb/hr PIIRC: 3.011 �

Dry G .. Meter cal. T: 0.932 Assuned Moisture: 6.00 Kg/hr Emission Rote.Kg/hr PMRe: 1.366 �
Leak Test Rate, CFN: O.OD9 Leak Test Vac, in Hg: 5.00 �

~ 100.0 100.000mg �

Sample Ory Gas 11>11/dscm Concentration, mg/CSCAII: H.658 �

Point Time lleter Reading Del ta P Oel ta H Gas He-ter Sta.er. gr/dscf Conce~tratlon. gr/dscf: 0.021 �

Niin !lllinl t~u ftl ! in H20l !in H~2 TS!!li! IOFl It!!l2 ,~Fl Lb/hr E11iss1on Rate,Lb/hr W.~c: 3.011 �

0 566.472 o.380 1.370 86.0 ,136.0 Kg/hr E11lssion Rate,Kg/hr W.Re: 1.366 
2 15 576.600 0.400 1.440 89.0 139.0 

3 30 587.100 0.410 1.480 94.0 150.0 ' 1119 100.0 100.GOOmg 

45 597.no 0.390 1.410 98.0 159.0 1119/dscm Concentration, 111!11dsc11, 47.65!1'5 6C 608.240 0.400 1.440 102.0 162.0 gr/dscm Concffltrat ion, gr/dscm: 0.021 

6 ~ 618.910 0.370 1.330 105.0 161.0 lb/hr Emission Ratit,lb/hr PHi:tc: 3.011 

7 9C 629.230 0.390 1.410 105 .o 16S .0 l:gfl,r frr.ission A:atc,kg/hr PMRc~ 1.366 

8 10~ 639.890 0.420 1.520 104.0 162.0 

9 120/0Ff 650.791 

10 �

11 �

12 �

13 

14 �

15 �

11> �

17 �

18 �

19 �

2J �

21 �

zz 
ZJ 

24 

Z'.i 

ft WALLAVG 120 84.319 0.395 1.425 97.9 154.2 



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plent: Site 9 RU'1 Mo.: OUT-NI-13C Dato: 6/7/90 
Sarpling Location: Outlet Operator: RLH 

Net R"' lime: 12C ain Run Start T imc; 1600 ISOKINETIC DATA 
lh.n S~l ing Points: ! Run Stop Tir.ie: 1800 

Nozrl~ lri~r: T·S 

Pressures: Cp Pitot lu:>e coef.: 0.840 
Pbar Barometric Pressure, in Hw: Z9.8SO Dia Nozrle OiM1Ctcr, ~n: C.244 
Pg Flue Gos Static Press. in h20: ·0.320 A Stack/C.Xt Area, i,..Z: 1319.S 
Ps Absol ul e Flue Gas Press. in H,; 29.826 Vs Flu,, C..s Velocity, Ft/src: 37.8 

asa Vol"11ttric Iii r Flow Rate, Dry SCFII: 168Sl.~ 
Moisture Data.: Qaw Yoluvtric Air Flow Rate, \let ACFH: 20780.1 

Vlc Vol. L ic;uid Collected, ml: 81.7 XI Jsokinetic S81Tf)ling Rat4, X: 95.3 
Vw(std) Volui,e of \later Vapor, SCF: 3.&46 
%;20 lloisture Content, X by Vol.: 5.33 Vrn(Ory) Vol...., Ga• Hetere<S, Cry: 73.985 
XC02 Percent CO2 by Vol uoc, Ory: 5.00 'ial(Std) Volune C..s Metered, Std: 68.303 

lWZ P•rcent 02 by VOl"11t, Dry: 14 . DO 

Mfd Ory Molt Fraction, 0.947 
fo orsat Velidetion Value: 1.38 EMISSIONS RESULTS 
Md Est l1111ted Ory llol. \It, Lb/Lb·llole: 30.00 

"' I.let llol. Wt, Lb/Lb-Mole: 29.36 11"1 100 100.000mg 
llg/dsc,a Concfflt rat ton, to;/dscn: 51.703 

[IJ:;L~ D~TA gr/dscf concentration, gr/dscf : 0.023 �
Meter Box NUTtler: N-16 Meter Box dHa: 1.8ZO Lb/hr Ernlsslon Rate, lb/hr PIIRc: 3.263 �
Ory Cas Meter Cal. T: 0.996 Ass...-.ed Moisture: 6.00 KIi/hr Ert>ission Rate,t:51/hr PM.Re: 1.480 �
lHk lest Rate, CFII: 0.009 lea~ lest Vee, in Mg: 5.00 �

1119 100 100.00:lm!; 
Sa,rple Ory Gas rwg/dsc11 Concentrot iOl"I, 111!1/d:.cm: 51.703 

Point lime Meter ReadIns; Del ta P Oelta H Gas Meter Stack gr/dscf Concentration, gr/dscf: 0.023 
hur. !rninl !C!,1 ft l !in ~202 {in H2Qj 1~ {ofj 1~ !OFj lb/hr Emission Rate,Lb/hr PMRc: 3.263 
1 0 997.500 0.380 1.270 88.0 136.0 Kg/hr Emission Rate,Kg/hr PMRc: 1.480 

z 15 1DC7.325 0.400 1.340 98 .0 139.0 
3 30 1017.419 0.410 1.}70 106.0 151.0 rng 100 100.000mg 
4 45 1027.796 0.390 1.300 11Z.O 159.0 1119/dscrn Concentration, ,ng/dSCIII: 51. 7C3 
5 60 1037.847 0.400 1.340 116.0 162.0 11r/dl;cm Concentration, gr/dsc,n: 0.023 
6 7'S 1048.115 0.370 1.240 118.0 161.0 Lb/hr EtDlsslan Rate,Lb/hr PMRc: J.Z63 
7 90 1057 .971 0.390 1.3<l0 120.0 16S.O Kg/hr E•i ssion Rate,Kg/hr Pl4Rc: 1.480 
8 105 1068.064 0.420 1.400 120.0 162.0 

9 120/CFF 1071.485 
10 �

11 �

12 �

13 �
14 �

15 �

16 �
17 �

18 �

19 �

20 �

21 �

22 �
23 �
24 �

25 �

F'.l.~l£AVC 12C 73.985 0.395 1.3?0 109.7 154.4 

C-95 �
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ISORINETIC SAMPLING TIU\IN FI~~D DATA AND RESULTS TABULATION 

Pllll1t: Site 9 R.., No.: OUT-NI-13D Date: 6/7/90 
SM1>l t ng Loc•t ton: out l •t Ope<etoc: RL" 

~et R..n Ti"'°: 120 min R<ri Start Timr: 1601 ISOKINETIC DATA 
~ .... s~ling Points: 8 Run Stop Tio,e: 1801 

~oule N~r: T-6 

Pressures: Cp P1tot T..t>e Coef.: 0 . 8!.~ 
Pbar Baranetric Prcssi..re, in Hg: 29.850 Die ~OU le Di emettr. in: 0.239 
Pg flue Ca• Static Press. in H20: 0.000 A Stack/Duct Area, in2: 1319 .5 
PS Absolut• flue Gts Prtss. in Hg: 29.850 v. flue Gas Velocity, ft/sec: 37.8 

Csd Voli.anctric Air flow Rate, t>ry SCftt: 168%.5 

Moisture Data: 0•w Vol...,,.tric Air Flow Rate, I/et ACfN: 20767.7 

Vic Vol. liquid Collected, ml: 79.7 XI J~ok.inetic S~ling Slate, X: 102 . 7 
Vw(StC) vol..- of 1/eter V1por, SCf: 3.751 
U20 "oi•ture Content, X by Vol.: 5.03 Vai(Ory) Volune Cas Metered, Dry: 7ll. 510 
%CO2 Percent CO2 by Vol..,.., Dry: 5. 00 Vll(Std) Vol.,.. Ges "etered, Std: 70.802 
X02 Percent 02 by Vol.-, Dry: 14.00 
Nfd Ory Mo\~ ff"aetion: 0.9SO 
lo Ors.at \'al id.at ion \lalue: 1.18 EMISSIONS RESULTS 
11d Uth'llted Ory llo\. Wt, lb/lb·Hole: 30.00 

Ns \let Nol. \It, lb/lb·"ol ,,: 29.40 ,ng 100 100 .000mg 

1111i/dsan Concmtrat ion, mg/dsc;m: 49.878 

FIELD DATA gr/dscf Concentnt ion, gr/dlc f: 0.022 �
Meter lox 11._,.r, M\.J·T Meter Box dHa: 1.820 lb/hr E•tssion Rate.lb/hr PMRc: 3.156 �
Ory Gas ~ter tel. Y: 0.969 '"- lloi•ture: 6.00 Kg/hr Eaii" ton Rate. Kg/hr PMRt: 1.432 �
Leak Tut Rate, CFM: 0. 008 leak Test Vac, in Hg: 5.00 �

mg 100 100.00Clolil �

S""l'le Ory Gas mg/dscm Conctntration, rog/dscm: 49.878 �

Point lhne Meter Reading Del ta f Ce! ta M Gu "eter Statk er /d&ef Concentration, 9r/dscf: 0.022 �
NUii !min) !CU fq \ln H~l !In H202 T~ !OF) T~ \Of2 Lb/hr E11iuion hte.Lb/hr Ptlllc: 3.156 
1 0 521.400 0.380 1.270 86.0 1l8.0 K9/hr Emission Rate,Kg/hr Pt!Rc: 1 .432 

2 15 530.969 0.400 1.340 99.0 141.0 

3 30 540.805 0.410 1.370 1°'.o 151.0 mg 10ll 100.000mg 

4 45 550.705 0.3\IO 1.300 110.0 159.0 llr,j/dsc,n Concentration, ag/dsc:11: 49.871! 

5 60 560.434 0.400 1.340 114.0 162.0 gr/dSCIII concentration, or/<kca: 0.022 

6 75 570 .385 0.370 1.240 116. 0 161.1! lb/hr Emission hte,lb/hr PNRc! l.1S6 
7 9C 580.014 0 . 390 1.300 117.0 165.0 Kg/~r Efl'lhSion Rate-,kg/ht PtitRc: 1.432 

8 105 589.795 0.420 1.400 118 .0 162.0 
9 120/0Ff 599.91() �

10 �

11 �
12 �

13 �
14 �

15 �

16 �

17 

18 �
19 �

20 �
21 �

22 �

23 �
24 �

25 �

II N!l£AVQ 1~Q ,s,nQ Q,39S 1.~~o 1011,2 1~4 .9 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: site9 Ria'\ No., IN-CR-3A Date: 6/2/90 
San-pl injj location: inlet Operator: mnc 

ket R..., Tin,e: 120 ain R-., Start Tilne: 18:30 ISOKINETIC DATA 
Wun S""l)l Ing Points: 8 Ru,, Sto;, Timi,: 20:30 

Nonie N...oer: .J7S 

Pressures: Cp Pi tot 11.b, Coe!.: 0.81.0 

Pbar ~erometrk Pressure, in Hg: 29,600 Dia Nozzle Di-ter, 1n; 0.375 

P9 FlU<" Cas St~t ic Press. in H20: 0.000 A Stack/Duct Area, in2: 1319.5 

Ab$olute Flue Gas PrHs. in Kg: 29.600 v, Flue c.a, Velocity, ft/HC: 26.J 

0sd Vol.-tric Air Flow Rote, Ory S::FH: 6129.6 

Moisture Data: 0aw V0lunetrlc Air flow Rite, wet ACFH: 14469.S 

Vic Vol. l !quid CollectNI, 111: 58.6 XI Jsoklnetic Saftl>l Ing Rate, X: 79.5 

V•Cstd) Vo lune 01 Water Vapor, SCf: 2.758 
"120 Moisture Content, X by Vol.: 5.34 V«Ory) Voluno Gas ~terftl, 0ry: 53.443 

U:02 Percent CO2 by Volune, Dry: 6.50 Vm(Std) Volune Cas Metered, Std: 48.927 

X02 Pucent 02 by Volune, Dry: 12.50 
l(fd Ory Mole fract ion: 0.947 

fo orsat Val idatlon Value: 1.29 EMISSIONS RESULTS 
Md Est ;,..ted Dry Hol. llt, Lb/Lb·Hole: 30.00 

Ms wet Mol. llt, Lb/Lb·M0le: 29.36 ug chroone 100.000ug 

,ng/dscm Concentration, 11111/ds<ffl: n.us, 10·3 

;[J];Li;! DATA gr/clscf concentration, gr/dscf: 0.032x 10·3 

Meter Box NLITber: rac·1 Meter 80.\ dHa: 1.1150 lb/hr Emission Rate, lb/hr PHRc: 1,657x 10·3 

Dry Gu Meter Cal. T: 1.034 Assuned Molst11re: 200.00 lg/hr Emissioo Rate,(g/hr PHRc : 0.7'S2x 10 -3 

Leak Test late, CFH: 0.004 Leak Test Voe, in Hs: 10.00 

ug nicke: 100 . 000ug 

S~le Ory Gas 11g/dsc11 Concentration, ,ng/dscm: 72.178• 10·3 

Point Tille Meter Re"'hllll Del la P Delta H Gas Heter Stack gr/dscf Concentration, gr/dscf: O.C32x 10·3 

~I!!! (mlnl (CU fSl ,in H~Ql ,In M20l 1~ (OF! 1~ ,ori Lb/hr E11lsslon Rlte,Lb/hr PMRc: 1.657x 10·3 

1 0:00 207.189 0.100 0.580 130.0 800.0 Kg/hr Emission Rate,Ks/hr PMRc: a. 752, 10-3 

2 0:15 0.000 0.100 0.580 130.0 756.0 

3 0:30 220.210 0.100 0.580 130.0 777.0 ug 11etel 100.DDOUi 

4 0:45 226.839 0.100 0.580 130.0 757.0 ing/dscm Conctntr1t ion, mg/d"111: 72.178x 10·3 

5 0:60 233.491 0.100 0,560 130.0 813.0 gr/ds<ffl Concentretlon, 11r/dscai: 0.032• 10·3 

6 0,75 240.245 0.100 0.560 130.0 611.0 Lb/hr Eai"lon hte,Lb/hr PMRc: 1.657>< 10·3 

7 0:90 246.108 0.100 0.850 130.0 384.0 Kg/hr Ealsslon Rat<,,Kg/hr PMRc: 0.752x 10·3 

8 1 :05 254.124 0.100 0.600 135.0 760.0 

9 12()/0'F 260.632 �

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

16 �

19 �

2C �

21 �

22 �

23 �

24 �

25 �

flNAL£AVG 120 53.443 0.100 J.611 13C.6 707.2 

C-97 �



ISOKINETIC SAMPLING TRJI.IN FIELD DATA AND RESULTS TABUIJ\TION 

Plant: Site9 1!161 No.: IN-CR-3B Date: 6/2/9'J 
S8111)l ;ng Location: inlet Operatcr! me 

Net R"1 Time; 120 aiin RISI Start Ti'"": 18:31 ISOJr::INETIC DATA 
~ur Saq,l ing Points: ! Ru, Stop Time: 20:31 

Nozzle NU':'Oer: 0 
Pressuresz Cp Pltot llbt Coef.: 0.81.0 
Pbar Bararetric Pressure, ;n Hg: 29.60C Dia Wozzle Dianaeter, in: O.lr; 

Pg Flue Gas Sutic Press. In ~20: 0.000 A Stack/Duct Area, I"2: !l19.5 
Ps Absolute Flue Cns Prrss. in Nij: 29.60C Vs Flue Cu Velocity, ft/sec: 26.l 

Q&d Volumetric Air flow Rate, Dry SCFII: 6144.3 
Moisture Data: Oow VolLaetric Air Flow Rau,. llet ACFII : 14461.2 

Vic vol. liqi,id Col le<t.cl, •l: 56.5 XI 1'oki~tic S~l ing Rate, X: 80.9 
Vw(std) Vol1nr of llnter Vapoe, SCF: 2.659 

Xlt20 Moisture Content, X by Vol.: S.Oo Vw,(Dry) Volume cas Metered, Dry: 50.242 
%CO2 Percent CO2 by Volunt, Dry: 6.50 Vm(Std) Volune Ces lleterN:I, Std: 49.940 

~2 Percent CZ by Vol1111e, Dry: 12.SO 

Mfd Ory Mole Fraction: 0.949 

fo 0r.. t Valioation Value: 1.29 EMISSIONS RESULTS 
lid EsthlAte<l Ory llol. Wt, Lb/Lb-Mole: 30. 00 

Ms llet Nol. llt, lb/Lb·Mole: 29.39 ug chrane 100.000ug 

IIIG/dSClll concentret Ion. a,g/dsC111: 70.714x 10-3 
FIELD DATA 9r/dscf Concentration, gr/dscf: O.Ol1x 10·3 

Meter Box N~r: r.c·5 Meter Box dH.: 1.869 Lb/hr E11h,lon Rate, lb/hr PMRe: 1.627x 10·3 

Dey Gas Meter Cal. Y: 1.061 Ass.II.led Moisture: 200.00 l::g/hr E11isslon Rate,l::g/hr PMJlc: 0.73& 10·3 

Leak Test Rate, CFM: 0.005 Leak TMt Vee, In Hg: 10.00 

ug nickel 100.000ug 

Sarrp,e Dry Ges ,ag/dSCffl Concentrat Ior., ,ng/dsc:n:: 70 . 714x 10·3 

Point Tin,e Meter Readinv Del ta P Del ta H Cas Meter Stack gr/dscf Concentration, gr/dscf: 0.031A 10·3 

Nun Cmin> <cu ft> <in H20l {in H20l lerrp (OF) lenp {Of) Lb/hr Emission l!ate,Lb/hr PIIRc: 1.627x 10·3 

0:01 330.014 0.100 0.560 127.0 800.0 Kg/hr Emission Rate.Kg/hr PIIRc: 0.738x 10·3 

2 0:16 0.000 0.100 0.560 0.0 r;t,.O 

3 0:31 343.093 0.100 0.560 132.0 m.o ug Mtel 100.000ug 

0:46 349.762 o.100 0.560 0.0 7'57.0 '"ll/dscm Concentration, ,ng/dsc:111: 70.714x 10·3' 5 0:61 356.455 0.100 0.500 130.0 813.0 gr/dsCIII Concentration, gr/else.: 0.031x 10·3 
6 0:76 363.181 0.100 a.soc 130.0 611.0 Lb/he E11is,.lon hte,lb/he P'Mllc: 1.bZ7A 10·3 

7 0:91 J69.8a5 0.100 0.850 130.0 384.0 K;/he E11isslon Rete,Kg/hr PIIRc: 0.738x 10·3 
8 1:06 379.883 0.100 0.600 135.0 760.0 

9 120/0FF 330.256 �
10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �
2] �

24 �

25 �

FINAL/AVG 120 50.242 0 . 100 0.5116 96.0 707.2 
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ISOKINETIC SAMPLING TRAIN FIELD DATA ANO RESULTS TABULATION 

Pl•nt: Site9 Run No.: IN-CR-3C O•a: 6/2/'XJ 
~ling Location: inlet Cpcrator: ffDC 

Net R..-. Time, 120 min Run Start Tir-.e: 18:32 ISOKINETIC DATA 
NUii S"""l Ing Points: a Run Stop Tl.,.: 20:32 

l!oule NUlber: 0 

Pressures: Cp Pi tot Tube C~f.: 0 .S40 

Pbar Barometric Pressure, ln Hi; 29.600 Dia l!ou\e Dianeter, in: 0.375 
Pg I lue Gas Statf< Press. In N20: 0.000 A Stack/Duct Aru. fn2: 1319.5 

PS Absolute flue Gas Press. in Hg: 29.600 Vs flue Gas Velocity, ft/sec: 2b.6 

llsd Vollfnetric Air flow Rate, Ory SCFM: 582t. 1 

Moisture Data: Oaw Volunotric Air flow Rate, llet ACFM: 14641. 5 

Vlc Vol. Li~id Collected, ml: 132. 1 ll Jso~inetic S~l ing Rate, l: 85.5 
Vw(std) Vol.- of \later Vapor, SCF: 6.218 

lli20 Nci,tura Content, l by Vol.: 11 .05 Ym(Dry) Vol""8 Ga• Metered, Dry: 54.657 
X.:::l2 Puecnt CO2 by Voluar, Ory: 6.SO Yll(Std) Vol...., Cas Metered, Std: 50.052 

~ P•rcent 02 by Vol.-e, Ory, 12.SO 
Mfd Ory llole fraction: 0.!1119 

fa Orut Validation Value: 1.29 EMISSIONS RESULTS 
Md EstlMted Ory Kol. llt, lb/Lb·llole: 30.00 

Ns Wet llol. llt, Lb/Lb·Kole: 26.67 ug chrome 100.000ug 
llgfdsem Cotleentratlon, irg/dsao: 70.556x 10·3 

Ul.:l!D DATA gr/d&cf c..ncentration, 9r/dscf: 0.031>< 10·3 

"*tor Box lllll'ber: rae-2 Neter lox elk: 1.858 Lb/hr Etnl aaI on Rate, lb/hr PIIRe: 1.~0x 10·3 

Ory Cas lleter Cal. Y: 1.006 Ass.-! Nolsture: 200.00 Kg/hr E811Uion Rate,(9/hr PMRc: 0.699x 10•3 

Leak Test Rate, CfM: 0.002 Leak Test Vee, in Hg: 10.00 
ug nickel 1DO .000"!1 

S~le Dry Gu a>g/dSCm concentration, 11111/dsc,a; 70.556" 10· J 
Point Ti.,. Meter Read! ng Del ta P Del ta H Gu 11.,ter Steck gr/dscf Concentration, gr/dscf: 0.031x 10·3 
Nu. !Oli[!l !cu Bl ! in ~~2 ! I[! H,22 T!l!!J.! IS!F2 T!!!!J2 IS!f 2 Lb/hr E11icsion Rate,Lb/hr P1411c: 1.540>< 10·] 

0:02 145.203 0.100 0.560 126.0 800.0 (g/hr £11hslon Rete,l(g/hr PMltc: 0.699x 10·3 

2 0:17 0.000 0.100 0.560 130.0 756.0 

l 0:12 ,~.781 0.100 0.580 131.0 1n.o ug 111etal 100.000ug 

4 0:47 165.701 0.100 0.590 0.0 757.0 mg/dsan Concentration, 1111/dscm: 7ll.5S6.a: 10·3 
5 0:62 1n.582 0.100 0.560 130.0 1!13.0 gr/<16aa Concantrat ion, 9r/dl;c:na: 0.031x 10·3 

6 o,n 179.585 0.100 0.560 130.0 611.0 Lb/hr Emlnion Rate.Lb/hr PIIRc: 1.540.a: 10·3 
7 0:9Z 186.)00 0.100 0.850 130.0 364.0 (g/hr ErDi,cion Rate,Kg/hr PMRc: 0.699x 10·3 

8 t :07 193.643 0.100 0.600 135.0 760.0 
9 120/0ff 199.860 

10 �
11 �

12 �

13 �

14 �

15 �

16 �
17 �

18 �

19 �
20 �

21 �

22 
23 

24 �

25 �

FINALLAVG 120 ~4.657' 0.100 0.612 114.2 707.i 

r.-99 



ISOKINETIC SAMPLING TRAIN FIELD D;Th ANO RESULTS TABULATION 

Plant: site9 a..,~. : MID-CR6-J-A Oate: 6/2/~C 

~ling Location: mi~int Operator: g. c .b. 

Net R..,., Tirne: ~ ,..n R.-i Start Tillle: 8:33 ISOKINETIC DATA 
NUI S""l)l ing Points: 5 R.., Stop Ti~: 9:45 

Nozzle Nurber: t 26 

Pressures: Cp Pi tot Ttbe Coef.: C.840 

Pbar Barometric Pr.ssure, in Hg; 29.600 Dia Nozzle Diameter, in: 0.24S 

Pg Flue tas Static Press. In H?O: 0.000 A Stack/Duct Areo, inZ: 1257.0 

P6 Absolute Flue Gas Press. in Hg: 29.600 V• Flue Gas velocity, Ft/stt: 39.9 

OSd Yol,-,t r ic Air Flow Rate, Ory SCfH: 19518.4 

Moisture Data: oaw volumetric Air flo.. Rate, Wet ACFM : 20878.2 

Vlc Vol. liquid Ccl lected, ml: 33.4 XI lsol:inetic Sa.q,l iflfj Rate, X: 82 . S 

Vw(stdl Vol- of Water Vapor, SCF: 1.572 

XN20 Mot sture Content, X by Vol.: 3.35 Vm(Or-y) Vol.- Gos Metered, Ory: 43 .059 

XC02 Percent CO2 by Vol,-, Ory: 4.30 Vm(Stdl Vol.- Gas Metered, Std; 45 .29o 

Xo2 Percent 02 by Vol.-, Ory: 14.70 

Mfd Ory Molr Freet ion: 0.966 

Fo orsat Vel idttion Value: 1.44 EMISSIONS RESULTS 
Md Esti..ted Dry Mol. Wt, lb/Lb-Mole, 30.00 

11£ Wet Mot. llt, Lb/Lb·MOle: 29.60 ug cr•6 t.m uia 

mg/dsan Cancentration, "'11/dsan: 1 . 382x 10·3 

FIELD D,l\TA 9r/dscf concentration, gr/dscf: O. OOb 10·3 

Meter Box 11...0.r: a·1 Meter Box dHa: Z.125 lb/hr Emission Rate,lblhr PMRc: 0 . 1Db 10·3 

Dry Gas Keter Cll. Y: 1.131 ,\5suned Moisture: 7.00 (g/hr E,.ission R1te,lg/hr PMRc: 0.046x 10·3 

Leak Test Rau, Cflt: 0.001 leak Test Vac, in Hg: 10.00 

ug er 15.082 us 
S~le Dry Gas mg/dsco, Concentrot ion , a,g/ dscm: 11.r.;9x 1C· 3 

Point Tiw Meter Reading Del ta P Cel ta H Cls Meter Stack gr/dscf Concentration, gr/dscf: O.OOSx 10·3 

MUD <min> (cy ft> (In H20) (In H20> I..., <or> leop (of) Lb/hr Emission Rote, Lb/hr PICRc: 0.860x 10· 3 

1 0:00 937.942 0.500 1.980 104.0 80.0 (5/hr Erolssion Rate,(IJ/hr PIIRc; D.l90x 1D·3 

2 0:15 964.808 0.500 1.990 104 .0 80.0 

3 0:30 955.791 0.480 1.910 104.0 8() .0 O.DOO '-'i 

4 0:45 964.836 0.500 1.990 104.0 80.0 concentration, lng/dscm: O. OOOx 10· 3 

5 0:60 973.802 0.520 2.060 104.0 80.0 CO!leentrat ion, gr/dsan: 0.000x 10·3 

6 r.;/CFF 98: •(Y.l1 

7 �
! �

9 

10 �

11 �

12 �

13 �,, 
15 �

16 �

17 

18 

19 

20 �

21 �

22 �

Z.3 

24 
Z5 

f IN/\l/AVG 75 43 .Q59 D.500 1,986 ]04,0 80,0 

C-100 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plan:, site9 Run No.: MID-CR6-3B Oa:e: 6/2/90 

sa,,p; iog Location: 11idpoint Operator: g.c.b. 

Net Rl>'1 Titt: 73 min Rl>'1 Start Time: 8:35 IBOKINETIC DATA 
N..,, Salll)l ir19 Points: S Run Stop Ti..,: 9:4S 

lloule ij~r: t27 
Pressures: Cp Pito! Ti.tle Coef.: 0.840 

P:>ar Birometric Pressuce, in Hg: 29.60J Dia Nonie Di-ter, in: 0.24'.> 
Pg flue Gas Static Press. in H20: o.oco A Stack/Duct Area, in.2: 1257.0 

Fs Abso,ute flue C~s Press. in Hg: 29.600 Vs Flue Cas Velocity, Ft/sec: 4C.0 

Qsd Yol..,,.tric Air flow Rate, Ory SCfM: 18607.9 
Moisture Data: Qaw Vole.metric Air Flow Rat,, lln ACFM: 20959.6 

Vlc Yol. Ltq.,id Collected, ml: 96.1 ,.. lsokioetic S~ling Rate, X: 99.1 

Vw(stdl Yol..., of \later Vapor, SCF: 4.52.J 

X/120 Mo\ sture Content, X by Vol.: a.22 Vln(Ory) Voline Gas Metered, Ory: 48,042 

~02 Percent CO2 by Vol'6De, Ory: 4.30 Vln(Std) Vol...., c..s llet.,red, Std: 50. SC1 

X02 Percent 02 by Vol.-, Ory: 14.70 

Nfd Dry Hole fraction: 0.9111 

ro Orsa! Validation Value: 1 .44 EMISSIONS RESULTS 
11d Estiaieted Dry Mol. II!, lb/lb-Nole: 30.00 

115 Wet Mol. llt, Lb/Lb-Mole: 29.01 U!I Cr•6 1.896 US1 

rog/dsc:.11 ConcentretiM, ,ng/dscm: 1.326x 10·3 

I'.U:LD DATA gr/dscf Concet1tretion, ur/dscf: 0,00\l 10·3 

Meter Box NI.ITber: a·2 Meter Box dKa: Z.12S Lb/hr Emission Rate. lb/hr PMl!c:: 0.092• 10·3 

Dry Gas "4ster cal. Y: 1.131 Ass- MOisture: 7.00 KG/hr Eml ssion Rate,Kg/hr PMRc: 0.042X 10•3 

Leak Test lite, Cfll: 0.002 Leak r~st Vac, In Hg: 10.00 

ug Cr 1s.2n ug 

S"°"I• Ory Gas mi;/dscm Concentration, ms/ds:m: 10.680x 10·3 

Point Ti111e Meter Reading Del ta P Delta H C.Os Meur Stack gr/dscf Concrntration, gr-/dscf: 0.C05x 10·3 

NUI !lftln! ,,u ft! ! in H20! !In H~O! Tg !of! T!!!ll !Of l Lb/hr Emission Rate,lb/hr PHRc: 0.744x 10-~ 

0:02 720.220 0.490 1.500 104.0 80.0 Kg/hr E11ission Rete,(g/hr ~Re: 0.3:51!• 10·3 

2 0:17 730,411 0.460 1,750 104.0 60.0 

3 0:32 740.696 0.480 1.750 104 . 0 80.0 ug 0.000 ug 

4 0:47 751 .062 0.500 1.750 104 . C 80.0 mg/dscm Concentration, 119/dsan: O.OOOx 10·3 

5 0:62 761.262 0.520 1.700 104.0 80.0 9r/clscm Concentration, gr/d&an: O.OOOx 10·3 
6 73/0rF 768.262 

7 

8 
9 �

\C �

11 �

12 �

13 �

14 �

1S �

16 �

17 �

18 

19 �

20 �

21 �
,z 
23 �

24 �

25 �

f l~AllAl'.!! :?J ~,o4~ !!,4~ 1,~22 112=.c 80,11 
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IBOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: site9 Run ~o.: MID-CR6-3C Date: 6/2/90 

S-ling LocatiO<l: midpoint Operator: g.c.b. 

Net RIii Tl""'' 71 o,I n RU'I Staet Tl""': 8:37 

Nun S~l ing Points: 5 Run Stop Ti..,,: 9:45 

Pressures: 
Pb.,r Barometric Pressure, in h~: 29.600 

Pg Fl~e Gas Static Press. in H20: 0.000 

P& Absolute Flw Gas Pru,. in H!i: 29.600 

Moisture Data: 
Vlc Vol. Liquid collected, o,I: 114.9 

Vw(&td) Vol..,,r of Uater Vapor, SCF: l.996 

'.\1120 Nofature content, % by Vol.: 7.95 
1C02 Percent CO2 by Valine, Dry: 4.30 

:to2 Percent oz by Vollillt, Cry: 14.70 

l(fd Dry Nole I raction: 0.921 

Fa Orsat Val ic!ation Value: 1.44 

Md E,tilnated Ory Nol. Wt, lb/Lb·Mole: 30.00 
NS Wet kol. Wt, lb/lb·kole: 29.0S 

FIELD DATA 
lleter Box Nim,er: b·1 Meter B0.1 dl/11: 2.125 

Dry c..., Meter Cal. r: 1.131 Assuned IIOisture: 7.00 
Leak Jest Rete, CFM: 0.001 Leak Test vae, in Hg: 10.00 

Sa,rple Ory Gas 

Jlo~nt Time Heter Read i l1!i Delta P Delta H Ca& Meter Stack 

N!:!!! 111inl 1,11 fSl !in H~I I'" H201 T!!!J2 !Of! Tt!'J2 (OFj 
1 0:04 134.612 0.500 1.983 104.0 80.0 

2 C:19 145.611 0.480 1.910 104.0 80.0 

3 0:14 156.538 0.480 1.910 104.0 80.0 

4 0:49 167.508 0.500 1.960 104.0 eo.o 
5 0:64 178.602 0.520 2.060 104.0 110.0 

6 71/0FF 178.602 
7 

8 
9 

10 

11 

12 

13 
14 

15 

16 

17 

1! 

1V 
20 

21 

22 
Z3 
24 

25 

Fi~A~£AV~ 71 ~~ ,2:£2 0.4~ J,9(!!! ]04,2 !!2,Q 

ISOKINETIC DATA 

~oule NUlber: t21: 
Cp Pi tot Tube Coef.: o.a.:o 
Ola Nozzle oia,neter, in: 0.245 

A St&ck/Ouct Area, in2: 1257.0 

Vs flue Gas Velocity, ft/sec: 40.1 

ll$d Voll.llletric Air Flow Rate, Dry SCFH: 18690.2 
O..w Voli.nrtric A1r Flow lotr, Uct ACFk: 20990.J 

ltl lsoldnetlc San-pl Ing Rate, l: 93.0 

Vll(Ory) Vol u,,e Gas Metered, Dry: 43.990 
Vm(Stdl Vol,ae Gu Metered, Std: 46.27.3 

EMISSIONS RESULTS 

UII Cr•6 3.061 ug 

"'-/dscm Concffltrat; on, n,g/dsm: 2.3l6a 10·3 

gr/dscf Concffltrat i0<1, gr/dscf: O.OOb 10·3 

lb/hr EmiHlon Rate. lb/hr PMRe: 0.164x 10-3 

lg/hr Emission Rate,(9/hr PM.lie: 0.074• 10·3 

u11 Cr 16.2C2 u; 

11>;1/dscm conc:entre~ ion, mg/dSet:.: 12.365x 10·3 

;r/dscf ConcMtratfon, ;r/dsef: O.OOSx 10·3 

Lb/hr E11ission Rate,Lb/hr PMRc: 0.866x 10·3 

lg/hr E11ission Rate,(g/hr Pl4Rc: C.393x 10·3 

ug o.o:io ug 

llg/dSQt concentr1t ion, 1119/dsan: 0.000• 10·3 

;r/dsc:a Concentration, gr/dscm: 0.000.x \O·l 
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ISOKINETIC SAMPLING TMIN fI~LD DATA AND RESULTS TABULATION 

Plan:: netco site9 RLrl ~o.: OUT-CR-3A Oate: 6/2/90 

S"°"l il"lj local ion: outlet ep.,,-ator: b.d. 

ktt RIil Thie: 135 min R..-i Start Tiae: 7:33 ISOKINETIC DATA 
w..,, Sanpl ing Points: 9 RIil Stop Time: 9:48 

Noz,le Mu:t>cr: 0 
Pressures: Cp Pltot T~ Coet . : C.64C 
Po.or Barometric Presso,;re, in "g: 29.bCO Dl• Nozzle tliaaeler, in: 0.250 
Pg flue Gas Static Press. in H20: 0.000 A Stack/Duct Area, !n2: 1319. 5 
Ps Absolute flue Gas Press. in Hg: 29.600 Vs flue GH Velocity, ft/sec: 37.9 

Qsd Vol,-tr!c Air fl°" Ri te, Ory SOM: 18lS3. 5 

Moisture Data: Oaw Vol..,..,tric Air floo, Rate, I/et ACFH: 20822 .a 
Vic Vol. Ll""ld Col lrcted, 111: 27. 7 XI !sold~t i c S&a,pl Ing Rate, X: 89 .8 

V"1stdl Voliae of water Vapor, SCF: 1.304 
lUl20 Moisture Content, X by Vol.: 1.55 Vrn(Ory) Vol,- G.. Netered, Dry: M.606 
~ Percent CO2 by Volu., Ory: ~.30 Vm(Std) VOIIAe Gu llctered, Std; 82.803 

X02 Percent 02 by Volune, Dry: 14.70 

Hfd Dry Nole fra<:t ion: 0.984 

fo Or1111t Val ldatlon Value: 1.4' EMISSIONS RESULTS 
Hd htimtod Dry Nol. llt, lb/Lb·Mole: 30.00 

Kl wet Nol. Wt, Lb/Lb·Nole: 29.a1 ug chr0111t 100.000ug 

"'8/dsan Concentration, mg/dsan: 42 . 6"9• 10·3 

lUI.il'! t!ATA gr/dscf Concentration, or/d•cf; 0 . 019'< 10·3 
Meter loa N...-bcr: en·2 Meter lloJt dHa: t.985 Lb/hr faission Rate, lb/ hr Plllle: 2.93b 10 ·3 

Dry Gas "*ter C&l. Y: 1.015 Ass~ Moisture: 7.00 Kg/hr E11fnion Ratc,Kg/hr PMRe: 1 . 330x 10·3 

Leak Test Rite, CfH: 0.001 L~uk. Tat Vac, in H11: 15.00 

uo nicke~ 100. 000ug 

S~le Dry Gas av/dsan Coneentrat ion, l'lg/dscm: 42.6"9, 10 ·3 

Point l i"" N•ter Reading Dal ta P Del ta H Gu Nater Stack or/dsct cone.ntrat fon, or/dsd: 0.019x 10·3 

Nun tmin} !s;u ft) pn ~20) ( in H?O! T~ (oF! T~ (oF) lb/hr Emiuion Rate,lb/hr l'Hae: 2.932• 10·3 

1 7:33 61e.307 0.420 1 .500 81.0 123.0 Kg/hr Emission Rate,!Cg/hr PMRc: 1.330x 10·3 

2 7:48 6211. 002 0.360 1.200 114,0 128.0 

J 8:03 637.000 0.400 1 .200 90.0 125.0 U9 11etal 100.ooouw 
4 !1:1!1 646 ,002 0 . 430 1.300 97.0 120.0 a,i/dsca Ccncentr-at ion, ,ng/dsCftl: 42.6"9x 10·3 

5 11:33 655.835 0.430 1.4DO 100.0 123.0 ljf'/dscno Concentrotion, gr/dsan: 0.019x 10· 3 

6 8:48 66S.6611 0.440 1.400 103.0 125.0 Lb/hr Eniiulon ~ua,Lb/hr PM" 2.932K 10·3 

7 9:03 675.468 0.430 1.400 104.0 123.0 Kij/ hr Emission Ratc,kg/hr PMac, 1.330• 10· 3 

8 9:18 685.000 0.440 1.300 104.0 124.0 

9 9:33 694.697 0.440 1.4()0 104.0 120.0 

10 135/0ff 704.913 �

11 �

1Z �

13 �

14 �

15 �

16 �

11 �

18 �

19 �

20 �

21 �

22 �
23 �

24 �
25 �

FINAL[AVG 135 ~ . 606 ~-4iP 1.344 96.3 123.4 
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ISOKINJ,;TIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plar.t: netco site9 R111 No.: OUT-CR-JB Oat~: 6/2/90 

S~l ir,g Locetion: out le: Oper1tor: b.d. 
Not Run Ti.,.: 135 min R111 Start Tin,: 7:34 ISOKINETIC DA'l'A 
~.r. S"""l ing Points: 9 R111 Stop Ti~: 9:49 

Noule N...ticr: 0 

Pressures: Cp Pi tot Tube Coef.: 0.840 

Pblr Beronetric Pressure, in Hg: 29.600 Oil lloizle Diaaeter, in: 0.250 
P& flue C.s Static Press. in H2D: 0.000 A Stack/Ouct Area, in2: 1l19.5 

Ps Absolute Flue i.as Pr•ss. in Hg: 29.600 v, flue Gas Velod ty, Ft/sec: 38.2 
0sd VolUlletric Air flow Rate, Ory SCFH: 1~66.4 

Moisture D11ta: Oaw VolLAetrlc Air now Rate, ~t ACFM: 20996.4 

V\c Vol. Li~id Collected, ml: 23.1 1:1 !lickir"K"tic Saq:,liog Rot~, X: 86.8 

Vw(stdl Voluno of llat•r Vepor, SCf: 1.087 
%1120 Moisture Cantc,nt, 1: by Vol.: 1.33 Vm(Dry) Vol..,.. Cu Met•red, Dry: 92.645 
XcOZ Percent CO2 by Volune, Dry: 4.30 Vm(Std) Volll!lt Cas Metered, Std: 80.949 

X02 Percent OZ by Vol.,..., Dry: 14.70 

Kfd Dry MOle Friction: 0.9i7 
fo Orsat Validation Valuc: 1.44 EMISSIONS RESULTS 
14d Estimated Dry Kol. llt, Lb/Lb·Kole: 30.00 

IIS 29.84 U& chrome 100.000UII 

r,g/asce Concentr1t ion, llii/d&cm: 43.62b 1Q·3 
FIELD DATA gr/dscf Ccnc:entratlon, gr/dac:f: 0.019x 1C·l 

Heter Box Number: en·1 Meter Box dHa: 1.934 Lb/hr £mission Rate, lb/hr PNR" l.03lx 10·1 

Ory GH Kett r Cal. Y: C.932 Assuned Mo! sture: 7.00 ICg/hr Emission Rate,ICg/hr Plltc, 1.376x 10·3 

Leak Test Rate, CFH: o.oo, Leak Test vac, in Hg: 15.00 
ug nickel 100.000<JG 

S"°"le Ory Gas rng/d•cm Concentrot ioo, mv/dscm: 43.626• 10·3 

Point Ti• Meter Reading Oelta P Delta H Gas Meter Stack gr/dscf Ccnc:entration, &r/dscf: 0.019x 10·3 

Mun !•inl !91 ftl !in H~l !In ~20l T~ !Ofl T!l!!S! !2El Lb/hr Eatiulon Rate,Lb/hr PNRc: 3.033x 10·3 

7:34 e63.655 0.440 t.2CC 84.0 123.0 Kg/hr Emi cs Ion Rate,Kg/hr PMRe: 1.376• 10·3 

2 7:49 1173.7'92 0.370 1.200 85.0 126.0 

3 8:04 883.585 0.420 1.300 94.0 121.0 ug llttll 100.000\ig 

~ 11:19 893.3211 0.450 1.400 99,0 121.0 11111/dscm Ccnc:entratfon, r,g/dst111: 43.626lc 10·3 
11:34 903.135 D.430 1.400 103.0 123.D gr/dsCII Concentration, gr/dsan: 0.019• 10·3 

6 8:49 914.185 0.430 1 .400 105.0 124.0 Lb/hr EJaitslon Rate,Lb/hr Pll~c: :S.033x lO·l 

7 9:IU. 924.6611 0.430 1.400 107.0 124.0 IC51/hr E•lssion Rau,,ICg/hr PMRc: 1.376• 10·3 

II 9:19 9l4 .052 0.450 1.400 107.0 124.0 

9 9:34 945.400 0.440 1.400 1111!.0 120.0 

10 135/0ff 956.300 �
11 �

12 �

13 �

14 �
15�,~ 
17 �

18 �

19 �

20 �

21 �
22 
23 �

24 �

25 �

FlhAL£AVC 135 9~.645 0.429 1.344 99.1 122.j! 
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IsoirNETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: site9 Run No.: OUT-CR-JC Oate: 6/2/90 

S~l il')i locat 10<1: outlet Operator: b.d. 
Net Aun Time: 135 min Run Start Time: 7:35 ISOKINETIC DATA 
NIMII S~l ir,v Point" 9 Run Stop Ti~: 9:50 

Wozz le Nurt>er: 0 

Pressures: Cp Pi tot Tlbt Coe!.: 0.840 
Pbar Baranetric Prrssure, in Hg: 29.600 Dia Mczzlt" Oiamet"r. in: 0.250 

,..Pg flue Gu Static Pr•u. in H20: 0.000 St.e,k/Duct Are•, in2: 1319.5 
Ps Absolute rluo, Cas Pr~s. in H9: 29.600 Vs Fluo, cas Velocity, Ft/sec: ~., 

"' 

Q$d Voli.nttric Air Fl011 Rate, Ory SCFN: 11l308.2 

Moisture Data: Qaw Voluwtrle Afr flow Rate, I/et ACFH: 20966.5 

Vlc Vol. liquid Collected, ml: 47.8 XI lsokinetic S81rf)lir,v Rate, X: 92.5 

Vw(std> Vol.- of water Vapor, SCF: 2.250 
~20 lloi&ture Content, 1' by Vol.: 2.56 Yll(Dry) Voli.nt ca, Metered, Dry: 92.ooa 

XCC2 Per<:ent CO2 by Vol~, Dry: 4.30 Yin( Std) Voli.nt G.. ~ter~. Std; ll~.030 
X02 Percent 112 by Volua, Dry: 14.70 
Mfd Dry Mole Fraction: 0.974 
Fo Orsa! Validation Value: 1.44 EMISSIONS RESULTS 
Md EstlNtod Ory Mol. llt. lb/Lb·Mole: 30.00 

Uet Nol. \It, lb/lb·Mole: 29.69 ug chror.,e 100 .OOOuv 
Ilg/~.. coneentration, 111g/clsc111: 41.532• 10· 3 

lII:l!Q PATA vrt~t Concontrat ion, gr/dscf: 0 .018x 10·3 

Meter llox N1110tr: n·16 Meter Box dlta: 1.762 Lb/hr E•iulon Rite, lb/hr PNRc: 2.843x 10·3 
Dry Cu lktar C..l. Y: 0.996 AsSUNd lwiatura: 7.00 K9'hr Emission bte,Kg/hr PIiie: 1.292x 10·3 

Lea~ Test Rate, CFII: 0.001 laal: Test Vac, In Hg: 15.00 
nickel 100. 0oouv 

S~le Dry Gu ,ng/dsCffl Concontrat ion, rr,g/d,cm: 41.532• 10· 3 
Point Time Meter Reading Del ta P Delta H Cas Meter Stack gr/dscf Concentration, gr/dscf: 0.0,Sx 10·3 

N<r.1 Uli!ll 1~11m l!n H~l I l!l ~'22 Tg 12fl T!!!!e 12Fl lb/hr taissfon Rate,Lb/hr PAAc: 2.848>< 10·3 

UV 

1 7:35 127.&30 0.420 1.200 63.0 123.0 Kg/hr £•inion letr,Kg/hr ftlltc: 1 .292x 10·3 

2 7:50 137.862 0.370 1.200 84.0 125.0 

3 8:05 147.355 0.430 1.300 97.0 121,0 ug aetal 100.000ug 

4 8:20 157.185 0.450 1.400 104.0 121.0 qj/GSCIII Concentraticn, 111!1/d&em: 41.532.t 10·3 

5 8:35 167.500 0.430 1.400 110.0 123.0 grtd,an concentration, gr/dsaii: 0.01ex 10·3 

6 8:50 1n.978 0.430 1.,00 111.0 124.0 Lb/llr £mission Rate,lb/hr IPMlle: 2.Sl.Ax 10·3 

7 9:05 188.350 0.430 1.400 117.0 125.0 Kg/hr e..ission Rate,Kg/hr PMRc: 1 .292x 10·3 

8 9:20 198.453 0.430 1.400 117.0 124.0 

9 9:35 208.995 0.440 1.400 117.0 119.0 

10 135/0ff 219.838 �
11 �
12 �

13 �
14 �

15 �
16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 

24 �
25 �

f!N~Ll"V' m 9i:,2!lll 0,4,~ 1,~44 1~,4 ,,,.11 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: si te9 Run No.: OUT-CR-3C Date: 6/2/90 

S-linv Locaticn: outlet Operator: b.d. 

Net Rui 1 hne: 135 1r,ln Run Start Time: 7:35 I60KINETIC DATA 
Nin Sa,rpl ing Points: 9 R..-i Stop Tio,e: 9 : 50 

Nou le N"'*>er: 0 

Pressures: Cp Pi tot Tube Coef.: 0.11.\0 

B1r~tric PrtSSl.re, in Hg: 29.600 Oil Nozzle oi-ter, Ir.: 0.250 
Flue Ca., Static Press. in H20: 0.000 A Stock/Duct Area, in2: 1319.5 

Ab6olute Flue C..s Press. In Hs: .?9.600 v, Flue Gas Vela<;ity , ft/H" 36.1 

Qsd Vol~trlc Air Flow Rate, Ory SCFH: 18308. 2 

Moisture Data: Qaw Vo!.-tric Air Flow Rate, \let ACFM: 20966.5 

Vic Vol. Llquld Collected, 11(: 47.11 lsoklnetl< sa,rpl Ing Rate, ll.: 9Z.5 
Vw(std) Vol~ of \later Vapor, SCF: 2.250 "' 
Xll20 Mol nure to,,tent, ll. by Vol.: 2.58 Vm(Dry) Vol~ Gas Metered, Dry: 92.008 

xccz Percent CO2 by VolL.me, Dry: 4.30 V11(Std) Vol.- Ca• Met ered, Std: 8S.OJO 

~ Percent 02 by Vol.-, Dry: \4.70 
Hid Dry Hole Fracticn: 0.974 

ro ornt velidetlon Value: 1.44 EMISSIONS RESULTS 
Nd fstiruted Dry Hal. llt, Lb/Lb·llole: 30.00 

HS Wet Nol. Wt, Lb/Lb·IIOle: 29.69 ug chrome 

,ng/dsan Concentration, lllg/dsaa: 41.S32• 10-3 

FIELD DATA gr/dsd Concentretlon, gr/dod: 0.018x 10·3 

Meter 8ox NL.110er: n·16 Meter 8ox d'"': 1.762 Lb/hr E11lssion Rate, lb/hr Plll!c: 2.848x 10· 3 
Ory Cas Nater cal. T: 0.996 Assumd lloisture: 7.00 Kg/hr Emission Rate,K;/hr PMRc: 1.292x 1D·3 

Leak lest Ritt, CfM: 0.001 Leek Test Ve<:, in Hg: 15.00 

ug niclel 10D . OOO\Ji 

Saq>le Dey Gas "'9/dscm Conc1ntration, ,og/d,cm: 41.Sl2x 10·3 

Point Time lleter Reedillll Del ta P Celu H C..s Heter Stack ar/dscf Concentrat ion, ur/dscf: 0.018x 10·3 

N!,!!! ,min! Iii! !12 I jn !!Z!2l I i[l Ni1!2l 1!!!!!! Ill! l !l!lll l2fl Lb/hr E•i"ion Rate,Lb/hr ""Re: 2.&4Bx 10·3 

7:35 127.830 0.420 1.200 83.0 m.o Ks/hr Elnission Rate.Ka/hr PMRc: 1. 292• 10-3 

2 7:SO 137.862 0.370 1.200 Ill, .0 12S.O 

3 8:05 147.355 0.430 1.300 97. 0 121.0 ug 11etel 100.000ug 

4 8:20 157.185 0.450 ,.,mo 1114.0 121.0 -.itdscm Concentration, 11111/dscz: 4t.5l2x 10·3 

5 8:35 167.500 0.430 1.400 \10.0 123.0 ar/dsc11 Conctotrltfon, 'or/dsc11: 0.018x 10·l 

6 11,so 177.978 0.00 1.400 111.0 124 .o lb/hr 1Eiir:1\s1.ion late,Lb/hr PMRc: 2.&48x 10·3 

7 9:05 1118.3SO 0.430 1.400 117.0 12S.0 Kg/hr Emission Rat~,Kg/hr Pl4Rc: 1.292• 10·3 

8 9:20 198.45l 0.4l0 1.400 117.0 124.0 

9 9:35 208.99S 0.440 1.400 117.0 119.0 �

10 135/0FF 219.838 �

11 �

12 �

13 

" 15 �

16 �

17 �

18 �

19 �

20 �
21 �

22 �

23 �

24 �

25 �

Fl~ALl!~ m 9Z.Q!l§ o.,,~ 1,lli 104,4 l~2,!l 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABUL~TION 

Plant: Site9 RI.WI No.: OUT-CR-3D one: 6/2/90 
Sapliny location: outl"t Operator: b.d. 

Net R..i TiN: 135 .., n ROIi Stert Title: 7:36 ISOKINE'l'IC DATA 
IU'I Sa<rpl ing Points: 8 R<r1 Stop Ti""': 9:51 

Nozzle N...t>er : 0 

Pressures: Cp PI tot Tub< Coef.: 0.840 
Pber ierometric Pressure, In Hg, 29.600 Dia IMozzle oi ...tvr, in; 0.2SO 

Pg Fl~ Gas Static Press. In H20: 0.000 A Stack/Ouct Area, ln2: 1319.5 
p5 Ab6olute flue G.. Press. in Hg: 29.600 Vs flue Gas Velocity, ft/sec: 31!. l 

Qsd Voluoetric Air Flow Ret", Ory SCfN ; 1851~. 1 
Moisture Data: Oaw Voluaetric Air Flow late, \let ACfM : 20936.3 
Vlc Vol. l I quid Collected, mt: 20.6 xr lsol:i net IC Sa,rpl Ing hte. X: e1.1 
Vw(5td) Vo lune of llatec Vapor, SCf: 0.970 
X/<20 Nolatur" Contfflt, X by Vol.: 1.18 Vffl(Ory) Voluroe i.as Metered, Dry: 90.~ 
:CO2 P.rc:.nt CO2 by Vol.-, Dry: 4.30 Vffl(Std) ValUIIO: Cas lletered, Std: 81.549 

X02 Percfflt 02 by Voluoe, Dry: 14.70 

llfd Dry Mole fraction: 0.9M 

fo Orsat Validation Value: 1.44 EMISSIONS RESULTS 
Md bti-ted Dry Hol. llt, lb/lb-Mole: 30.DO 

Ms llet Nol. llt. lb/Lb·Nole: 29.86 ug chrome 100 .000ug 

"'11/dsan Concrntrat ion, ag/d&ca: 43 .305a ID· l 

FIELR DATA gr/ciscf coocentration, gr/dscf: 0.019x 10·3 
Meter Box M....t>cr: ru·7 Meter Box dHe: l.a87 lb/~r £0,ission Rate, lb/hr PMac : l.003x 10·3 

Dry Gas lletn Ce l • T: 0.969 AS&uned Moi&ture: 7.00 lg/hr Emission Rete,Kv/hr PIIRc: 1.362a IO· l 
Leak Test late , Cfll: 0.001 Luk Test Vee, In Hg: 15.00 

nickel 100.000u\J 

Sen-pie Ory Gas llg/dSCDI Cooctntratlon, ~/dsCJII: 43.305x 10-3 
Point linr Meter leading Del ta P Delta H Cas Heter Stack gr/dscf Canc:entration, 11r/dscf: O.Ol9x 10·3 

Nli!!! tmiol ,,11 tn [i[l ~~l ti~ ~ZS!l I& t2r1 I9 !2E2 lb/hr Emission ~ate,Lb/hr PMRc: 3. 0031 IO· l 

UV 

1 7.36 1159.420 0 .430 1.200 86 .0 123 . 0 Kg/hr Emlnfon Rate,Kg/hr PMRc: 1.362x 10·3 
2 7:51 1169.304 0.370 ,.200 e1.o 126.0 
3 8:06 878.643 0.400 1,200 97.0 123.0 UII metal 100.000ug 

4 8:21 889.llZ o.«o 1.400 104.0 121.0 "9/dscm Concentration, mg/ dsan: 4l. l05a lO·l 
5 8.36 899.937 0.450 1.400 \08.0 123.0 gr/dsca, Cooccntratfon, gr/dscni: 0.019x lO·l 
(> 0;51 9()0.6113 O.'t40 1.400 112.0 125.0 Lb/ hr Emission bte,Lb/hr PIIRc: l.0011 10· 3 
7 9:06 918. 743 0.430 1.400 \14 . 0 126. 0 l(g/hr Emission Rece.~g/hr ~Re: 1. 362.x 10·3 
II 9,21 928.613 0.450 1.400 115.0 122.0 
9 135/0ff 949 .808 

10 �
11 �

lZ �

13 �
14 �

15 �
16 �

17 �

1e �
19 �

20 �
2: �

22 
23 

24 �

25 �

FINA~l~V~ 1~~ 90 . ~ Q.426 1.325 102,9 1i~.6 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site9 R..., loo.: 00'1'-CR-JA Date: 6/2/90 

s..~l!ng Location: Outlet Operator: 8D 

~et R<.n Ti•: 135 min R...., Start Time: 1913 ISOKINETIC DATA 
N~ Sorrpl Ing Points: 9 RLra Stop Tiae: 2146 

Nozzle ~UTb<,r: 

Pressures: Cp Pltct Tube coef.: 0.840 
Pbar Baranetrlc Pressure, in Hy: 29.600 Oia t.lozzlie Diameter, in! 0.250 

P; flue Gas Stet ic Press. in H20: 0.000 A Stack/Duct Area, in2: 1319.5 
Ps Al.Jsolute Flue C..s Press. in Hg: 29.600 Vs Flue Cas Velocity, Ft/sec: 37 .9 

Qsd Volunetrle Air Flow Rate, ory SCfM: 18353. 5 
Moisture Data: Oaw Voluoet r ic Air Fl ow Rote, llet ACFM: 208?2.8 
Vlc vol. Li(1Jid Collected, col: 27.7 lsoidnetie S8111)l ino Rate, l: 89.8 
Vw(std) Volune of llater Vapor, SCF: 1.30. 

X/120 Moisture Content, X by Vol.: 1 .55 Vlt(Ory) Voll.lAt Gas ~etered, Dry: 66.60c 
Xl:02 Percent CO2 by Volume, Dry: 5.00 Yln(Std) Volume Cas Metl'red, Std: 82 .807 

l:02 Percent D2 by Yoliae, Dry: 14.00 
Mfd Dry Mole Fraction: 0.984 

Fo Onat Vat idat ion Value: 1.38 EMISSIONS RESULTS 
Md Estimate<:' Ory Mol. Wt, Lb/lb·Mole: 30.00 
Ms lie: llol. llt, lb/tb•Mole: 29.81 ug Cr-6 1.938 ug 

1DiJ/dsC1' Concentration, 119/dscm: 0.826x 10·3 

FI~LD DATA gr/dscf Concentration, gr/dscf: 0.000. 10·3 

Meter BOlC Nuioer: EN·2 lleter sox <14e: 1.955 Lb/hr Emission Rate, lb/hr PIIRc: 0.057x 10·3 

Dry Cas Meter Col. Y: 1.015 AssU'IOd Noicture: 7.00 Kg/hr Emission Rate,1:g/hr PIIRc: 0.026• 10·3 
LHk �Test Rate, CFM: 0.001 Leak Test VIC, in Hg: 15.0C 

"II Cr 6.002 ug 

~le Dry Gu 1111/dsc:n Concentration, "'9/d&cm: 2.560• 10·3 
Point Tl""' Meter Reading Delta P Del ta H Cas Meter Stack gr/dscf Ccneentrat Ion, gr/dscf: 0.001x 10·3 

N.t] Scnjnl Si.Y Bl WlH~l Is l2f2 I!!!lil 12Fl Lb/hr Emlulon Rate,Lb/hr PMRc: C. 176• 10·3'i!! ~Zl!l 
0 618.307 0.420 1.500 81.0 123.0 la/hr E11iss Ion Rete, Kg/hr PMRc: 0.080x 10-l 

2 15 626.002 0.360 1.200 84.0 128.0 

3 30 637.000 0 .400 1.200 90.0 125.0 ug 0.000 ug 

4 45 646.002 0.430 1.400 97.0 120.0 oV/dsc,n Concentration, ,ng/dscm: 0.000• 10·3 
5 60 655 .835 0 .43() 1.400 ,oo.o 123.0 gr/dSCIII Concentration, gr/dsca,: O.OOOx 10·3 
6 r.; 665.668 0.440 1.4DO 103.0 12).0 Lb/hr raission Rate,lb/hr l'MRe: 0.000• 10·3 

7 90 675.468 0.430 1.400 104.0 123.0 lg/hr l10fssion Rate,Kg/hr PMRc: O.OOOx 10·3 
8 105 685.000 0.440 1.400 101..0 124 .o 

9 120 694.697 0.440 1.40() 104.0 120.0 

10 155/0ff 704.913 �
11 �

12 �
13 �

14 �

15 �
16 �
17 �
18 �

19 �

20 �
21 �

22 �
23 �

24 �

25 �

Fl~!l~!A~ 1~~ !!M~ 0,4£1 1.~7 ~.3 12~,4 
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ISO~INETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: netco site9 Run ~o.: OUT-CR-3B Date: 6/2/'XJ 

S""J'l ir,g Locatiw.: outlet Operator: b.d. 
N•t Run Ti-,: 135 min Run Start Ti.,, 7:34 ISOXINETIC DATA 
N"11 S~I ing Points: 9 R\¥1 StoP Thne: 9:49 

Nczzlr N.r.t>,,r: 0 
Pressures: Cp Pito: Tube Coef.: C.8'0 

Pbar 8iu·anctric Pressure, in Hg:: 29.600 tie Ncrrl~ Dtllff\C't•r, in: o.~o 
>g hue ~as Static Press. In HZO: 0.000 A Stack/Duct Area, in.!: 1319.5 
Ps Absolllte Flue Gas Pr•ss. h Hg: 29.600 Vs flue Gas velo<lty, rt/se<:: 38.2 

Q&d Voh-=tric Air flow Rate, Dry SCfH: 18566.4 

Moisture Data: 0,w vol.-trlc Air flow Rate, llet ACfN: 20996.4 
Vic Vol. Li_q.,id Collected, mt: 23.1 XI l•okinet ic S"°"l inv Rate, 1: &.8 
vwcstdl Voluw of Weter Vapor, scr: t.087 
Xk20 Moisture Content, 1 by Vol.: 1 .l3 V,n(Dry) Vol cm, <:as Metered, Dry: 

XCOZ Perceot CO2 by Volune, Dry: 4,lO Vln(Stdl Voluoe Gu Netered, Std: 

%02 Prrceot 02 by Voluir, Dry: 14.70 

Nfd Dry Mole fraction: 0.987 
FG Drut Validation Value: 1.44 EMISSIONS RESULTS 
lie Esti•ted Dry Nol. llt, lb/lb·llole: 30.00 

Ms I/et Mel. II!, lb/lb·Nole: 29.114 U1J Cr•6 1.722 ug 

1191dsu, cor.centration, rng/dSc,n: 0,751x 10·3 

FIELD DATA gr/dscf tor.cent ret Ion, gr/dscf: O.DOOx 10·3 

~ter lox Hlil'ber: en· 1 Neter Bolt dli•: 1.934 Lb/hr u,isslon Rate, lb/hr PMRc: o.oszx 10·3 
Dry Gas Meter Cal. Y: 0.932 Assuaed Moisture: 7.00 1'.a,hr E11i1sion Rare,l'.g/hr PIIRc: 0.024x 10·3 
LHk Test Rate, CFH: 0.001 Leak Tut Vac, in ~g: 15.00 

ug Cr 9,140 ug 

S~le Dry Gas rng/dsc11 Concentration, mg/dscn: 3.987A 10·3 

Point Ti_, lleter Reading Del ta P Del te " Gas Hl'ter Stack gr/dscf concentr•t ion, gr/dscf: 0.002x 10·3 

Niin (min) (cu ftl <in M2C) <In H2Ql Je,,p CpFl T,-, Cofl lb/hr Emi &Iii on late1 Lb/hr PHRc: 0.2nA 10•.J 

7:34 863 .655 0.440 1.2CO 64.0 123.0 Kg/hr Emissl0<1 Rete,Kg/hr PMRc: 0.126x 10·3 

2 7:49 873. 792 0.370 1.200 as.o 126.0 

3 8:04 ~3.585 0.420 1.:sco 94.0 121.0 1111 0.000 ug 

8:19 893.328 0.450 1.4CO 99.0 121.0 11111/dsca, Concentration, "'i/dscm: O.OODx 10·3' s 8:34 903.135 o.,3o 1.400 103.0 123.0 gr/dsCl!l Con<:entration, gr/dscm: O.OOOx 10·3 

6 8:49 914.185 0.'30 1.,co 105.0 124.0 lb/hr Erols,lon Ratc,lb/hr PICRc: 0,000x 10·3 

7 9:04 924.668 0.4'.30 1.400 107.0 124.0 l:i/hr Emi&Sion late,[g/hr PIiie: O.OODx 10·3 

8 9:19 934.052 o.,50 1.400 107.0 124.0 
9 9:34 945.400 0.440 1.400 108.0 120.0 

10 135/0H 956.300 �
11 �

12 �

1J 

14 

15 

16 �

17 �

18 �

19 �

20 �
21 �

22 �

2J �

24 �
25 �

f INA~/A'JG BS 92.645 0.429 1 .344 99.1 122.9 
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IBOKINETIC SAMPLING TRJ\IN FIELD DATA AND RESULTS TABULATION 

Plant: site9 a.., No.: OUT-CR-3C Date; 6/2/90 

s~lln; loca:ion: outlet Operuor: b.d. 
Net RIil Ti111e: 135 a,n Run Start Tia..: 7:35 ISOKINETIC DATA 
K~ SIO'l)l ing Points: 9 Rl-0 St<9 Tfn>e: 9:50 

~ozzle Nu!t,er: 0 
Pressures: Cp Pi tot l~ Coef.: C.81.0 

Pbar lar<J11rtric Pressure, ln Hg: 29.600 Dia Nozz(e Diameter, in: 0.250 
Pg Flue Gas Static Press. in ~20: o.coo A Stock/Cuct Area, fn2: 1319.5 

Ps Absolute Fl"" Cas Press. in Hg: 29.600 Vs Fl~ Gas Velocity, Ft/sK: 38.1 

Osd Vol1111etric Air Flow Rate, Ory S~fM: 18306.2 

Moisture Data: Qaw Volune!ric Afr Flow Rate, U.,t ACFII: 20966.5 

Vic Vol. liquid Collected, ml: 47.8 11 tsokinetic sa,rpl ing Rate, l: 92.5 

Vw(std) Vol,- of \later Vapor, scr: 2.250 

XH20 lloisture Content, 1 by Vol.: 2.511 Vffl(D ry> Vol une Gas Metered, Dry: 92.0JI! 

XC02 Percent CC2 by Vol.-, Ory: 4.30 Vm(Std) Volune Cos Metered, Std: 85.030 

X02 Percent 02 by Vol..._., Dry: 14 .70 

Nfd Dry NOle Fr.ction: 0.974 

Fo Orset Validation Value: 1.44 EMISSIONS RESULTS 
Md EstiJUteo' Ory Mol. Wt, lb/Lb· Mole: 30.00 
Ms \let Kol, \It, lb/lb·Nole: 29.69 ug Cr•b 1.sn L>w 

"'ll/dsern Concentration, ,ng/dsc11: 0.655x 10·3 

FIELD DATA 11r/dscf Concentration, gr/dScf: O.OCCx 10·3 

Heter Sox Nlllber: n · 16 ~ter Box dHa: 1.762 lb/hr Emission Rate, lb/hr PIIRc: 0.045x 1u·3 

Ory Ca• lleter Cal. Y: 0.996 Assuoed Hoi5ture: 7.00 l:g/hr Emission Rate.Kg/hr PHl!c: 0.020x 10·3 

LHlc Test Rate, CfN: 0.001 lee~ Test Vee. in Hg: 15.00 
Cr 7.622 u,1 

Saq,le Dry ~- 11!1/dscm Concentration, ,ng/dscm: 3.166x 10·3 

Point Tinae Meter Reading Otl ta P ~I ta H G•• 144't,r Stack gr/d•cf Co,,c:Mtratfon. gr/dsef: 0.001x 10-3 

Weir. (llin) (cu ft) ( in H20) (in K2Cl Telp (of) Tepp (OF) lb/hr Ea,ission Rate,lb/hr Pl4Rc: 0.217x 10·3 

UV 

7:35 127 .830 0.420 1.200 113.0 123.0 11:g/hr (a,ission Rate,11:g/hr Pl4Rc: o.09ax 10-3 

2 7:50 137.!62 0.370 1.200 84.0 125.0 

3 11:05 147.355 0,430 1.300 97.0 121.0 ug o.ooc ug 

!:20 157.1a5 0.450 1.400 104.0 121.0 ll'G/dSCII Co,,centretlon. 1111/dsc:11: O.OOOx 10·3'5 11:35 167.500 o.uo 1.~00 110.0 123.0 gr/<!$u, Concentration, gr/dliaa: O.OOOx 10·3 

6 8:50 177.9~ 0.430 1.400 111.0 124.0 Lb/hr Eml ss IOI\ Rate, Lb/hr PM~e: 0.Ol)()x IC· 3 

7 'i:0:, 166.351) 0.430 1.400 117.0 125.0 Kg/hr Emission Rate,l:g/hr PIIRe: O.OOOx 1C·3 

II 9:20 198.453 0.'30 1.400 117.0 124.0 

9 9:35 208.995 0.440 1.400 117.0 119.0 

10 135/0FF 219.8311 �

11 �

12 �
13 

14 �

15 �
16 �

17 �
18 �

19 �

20 �

21 �

22 �

23 �
24 �

2S �

FIMAL/AVC 131 9z,ooa 0 1 42S 1.}44 104.4 122.8 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site9 Ru.~ Ne.: MIO-CR-SA Date; 6·3·90 

Saq:L lr.g Location: Midpoint ~rater: GV 

Net Run Time: 120 min R..-i Start T imc: 1447 ISOKINETIC DATA 
Mll!I S~L ing Po ' nts: 8 Rur, Stop Tl'"": 1647 

Nou Le N"1'ber : t -28 

Pressures: Cp Pl tot Tube Coef. : 0 .840 

Pb.Jr B&ranetric Pre~s:1,,;:-e, in Hg: 29.490 Dia Nczrl e Diameter, in; D.245 

Pg flue Gas Static Pross . in nZO: ·30.000 A Stack:/ Ouct Ar~a , ln2: 1319.5 

Ps Absolut• flue Gas Pr•ss. in Hg: 27.284 II• Flt.Jt' Cas Velocity , Ft/sec: l4.2 

0$d Yolunetric Air flow Rate, Dry SCFN: 15991.9 
Moisture Data.: 0aw Volunetric Air rLow Rate. lier ACFH: 18786.1 

Vic Vol. Liauid Cot le:ted, nil: 46.3 11 I&ck inet ic S<,q,l i Oli Ra le, X: 69 .9 
Vw(std) Vol._ of 1/ator 1/apor, SCF: 2.179 

XltZO Moisture Content, :I. by Vol.: 4.35 Vro(Dry) VolUR Ga& Metered, Dry: 52.180 

xcoz Percent CO2 by Vol,-, Ory: 4.70 Vm(Stdl vol<ae Ces ""t"red, Std: 47.906 

1'C:2 Percent 02 by llol1.111e, Ory: 13.71 
Mfd Dry Nol" Fraction: 0.956 

fo Orsat Val id.it ion Value: 1.53 EMISSIONS RESULTS 
Nd Est!Nted Dry 14ol. lit, Lb/Lb· Mol": 30.00 

"' Wet Nol. lit, Lb/~b·Nole: 29.,s us Cr•6 3.330 118 

mg/ dscm Concentration, ,ng/dscm: 2 . 455x 10· 3 

1:Ili~l2 DATA 9r/cl$Cf Concentration, 9r/dstf: O. OOh 10·3 

Meter Sox Ntnber: A1 Neter Box dHa: 2.270 Lb/hr Enil ssion Rate, Lb/hr H!Rc: 0. 1,rx 10-3 

Ory Gas Meter C• l. Y: 0.966 Ass\.lTICd Moisture: 8.00 (11/hr Eoaission late,(5/hr PMAc: 0 . 067a 10·3 

Lt1k Test Rate, Cfl4: 0.001 Lea~ Te.t vac, in Hg: 10.00 

ug Cr 23 .343 ug 

s...,1, Dry C&li r,g/d&cm Concentrat ion, 11'9/dsca: 17.208A 10•3 

Point Ti'"" Meter ~eading Del ta P Del ta H Gas ~ter Stack gr/dscf Concentration, gr/dJcf: o.ooax 10-3 

~!:!II S«1in) l£!i!Ul !in ~,02 110 ~m TS !2Fl IS! 12n Lb/hr Emission Rate,lb/hr PMRc : I.Olla 10·3 

1 0 984.432 0.360 1.200 100.0 75.0 (g/hr E.-.luion Rat.,,kg/hr PMRc: 0.467x 10·3 

z 15 992.728 0.360 1.15-0 100.0 7'5 . 0 

3 30 1000.374 0 .320 0.900 100.0 82 .0 ug 0.000 ug 

4 45 107.009 0.36,] 0.600 100.D 119.0 "'U/dSCII Ccnc<ntret ion, 11111/dsan: o.ooox 10·3 

5 60 10J12.930 0.320 0.600 100.0 78.0 gr/dSCII C00eentntion, gr/dscm: 0 . 000>< 10·3 

6 7'5 1018.5118 0.360 0.600 100.0 lll.O lb/hr Emission Rate,Lb/ hr Pllltc: O.OOOx 10·3 

7 90 1023.743 O.l6J C.500 100.0 04 . 0 (~/hr e..is.ioo Rate,Kg/hr Pllltc: o . aoox 10-1 

8 105 1028.372 C.260 0.400 100.0 84.0 

9 120/0FF 1036.612 

10 �

11 �

12 �

13 

14 �

15 �

16 �

17 �

18 �
19 �

20 �

21 �

22 �

23 �

24 �

Z5 

f!NA~£AVG 120 ~2. 1~0 o,337 Q. 744 1~Q.O §1.2 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

?.ant: Site 9 R"" No.: MID-CR-513 Oate: 6·3·90 
S""fll lr,g Location: Midpoint ~retor: GB 

Net RI.fl Ti""': \22 1111n R<.n Start Tin,: 1449 ISOKINETIC DATA 
N<JI S~l Ing Points: 6 Ru, Stop T lrne: 1649 

Nozzle NLl!bcr; 1·27 

Pressures: Cp Pitot T~ Corf.: 0.840 

Pbar Barometric Pressure, ir. Nij: 29.490 Oia Nozzle Dimieter, in: 0 .245 
Pg Fl~ Gas Static Press. In h20: ·30.000 A Stack/Duct Area, ln2: )319. 5 

Ps Absolute fl~ Cas Press. in Hi: 2r .za,; Vs flue Cas Velocity, Ft/sec: 33.8 

Qsd Voluoetric Air flow Rate, Ory SCfll: 1S763.3 
Moisture Data: Gaw Volunetric Air flow Rate, \let ACFII: 18564.8 

Vic Vol. Liquid Col lccted, ml: 70. 9 XI lsoldnetic S.-ipllr,g Rate, X: 99.4 
Vw(std) VolYne of Water Vapor, SCF: 3.337 

XHZO Moisture tootent, X by Vol.: 4.66 'lm(Oryl Vol._ tiu Metered, Dry: 71.~13 
%CO2 Percent CO2 by Yol~, Dry: 4.70 Vm(Std) Vol.- Gas lletered, Std: ~ .270 

~2 Percent 02 by Val.-, Dry: 15.00 

Hfd Dry Mole Fraction: 0.953 

Fo Orut vet idation val~: 1.26 EMISSIONS RESULTS 
Nd Estl111ted Ory Mol. llt, Lb/Lb·llole: 30.00 

"' wet Mol. Wt, Lb/Lb·Nale: 29.44 UV Cr+6 1.082 ug 

,ng/dscm Concentrat Ion, mg/dscm: O .560x 10·3 

FIELD PATA gr/dscf Concentration, gr/dscf: O.OOOx 10-3 

Meter Box N...,.r: AZ Meter Box dHa: 2.047 Lb/hr Eaisslon Rate, lb/hr Pl!Rc: 0.033x 10·3 

Ory Gas Meter Cal. Y: 1.024 Assll!led Moistyre: 8.00 Kg/l,r E11ission hte,Kg/hr PHRc: 0.01Sx 10·3 

Leak Test Rate, CFM: 0.002 Leak lest Vac, in Hg: 10.00 

UII Cr 29.JIIO Ui 

S~le Dry <.as ag/ dsca Conc:er.tr11t ion, ,og/dscm: 1S.198x 10·3 

Point Tia,c Meter Reading Delta P Delta H Gas Meter Stack gr/dscf Concer.tr11t ion 1 gr/dscf: 0.007x 10·3 

NYffl (mlnl (C!,! ftl (In ~ZQl !In HZQl T~ !O'l 1~ !2Fl Lb/hr Emission Rate,Lb/hr PMRc: 0.897x 1C·3 

1 0 m.s26 0.360 1.500 100.0 76.0 Kg/hr E,.ission Rate,Kg/hr Plll!c: 0.407x 10·3 

2 15 783.382 0.360 1.500 100,0 75.0 

3 30 792.912 0.250 1.000 100.0 63.0 0.000U9 119 
4 45 800. 791 0,360 1.400 100.0 84 .0 mg/dS<:11 Concer.trat ion, mg/dt;CJII; O.OOOx 1Ci·3 

5 60 809.892 0.320 1.300 100,0 79.0 gr/dSCII Concer.trat f on, gr/dsCII: O.OOOx 10·3 

6 75 816.11111 0.360 1.soo 100.0 81.0 Lb/hr Emission Rate, lb/hr Plate: D.OOOx 10·3 
7 90 a27.661 0.360 1,:500 100.0 81.0 IJ:g/hr Emission Rate,IJ:g/hr Plll!c: O. OOOx 1Ci·3 

8 105 836.nz 0.270 1.100 100.0 86.0 

9 122/0FF 845.C39 �

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �
23 �
24 �
25 �

f INA~£A~~ 1,, Zl,~1~ o.m 1.~,s 100,Q ~Q-'1 
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I60KINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: site 9 Run No.: MID-CR-SC Date: 6-3-90 

Sa:rpl il'l!I location: Midpoint Operator: GB 

Met Run lime: 120 min Run St•rt I iroe: 1451 ISOKINETIC DATA 
Nur. Sasrpl ing Points: 8 Run Stop Tiae: 16S1 

Noulc N.m,er, t·30 
Pressures: Cp Pitot TtJ>c Coef.: 0.840 
Pear Barometric Pressure, In Hg: 29.490 Die Nonie Oiamet~r, in: 0.245 
Pg flue c.. Stati, Press. in 1120: ·30.000 A Stack/Duct Arca, in2: 1319.5 
Ps Absolute flue Gas Pre~s. In Hg: 27.284 v, Flue Gas Velocity , ft/sec: 33.e 

0sd Vol..,.,tric Air Flow Rate, Dry $Cfll: 15606.9 
Moisture Data: Qaw Vol11nettlc Air flow Rate, llet A:fH : 1857}.6 
Vtc Vol. liquid Collected, ml: 81!.6 XI lcokinetic S:rpl i"II Rate, X: 105.8 

Vs(stdl Yoluw of llater vapor, SCf: 4.170 

%1120 Moisture Content, X by Vol.: 5_56 V..(Dry) Vol...., Gas Metered, Dry: 7'.l.446 

XC02 Ptrcent CO2 by Vol11ne, Ory: 4.50 V,n(Std) Vol11ne Gas Metered, Std: 7C.77i 
~2 Percc,nt 02 by Yoh-,, Dry: 15.00 

Mfd Ory llole fracti0<1: 0.944 
Fo Orsat Val id.at ion Value: 1.31 EMISSIONS RESULTS 
Md Estimated Dry Mol. llt, Lb/Lb·Hole: 30.00 

Ms llet llol. llt, Lb/Lb·llole: 29. 33 ug Cr•6 2.816 ug 

rng/dscr, Coocentral ion, 11111/dscm: 1.4051< IO·J 

FIELD DATA gr/dscf Concentration, gr/dscf: O.OOlx 10· 3 
Heter IDX Nu,wr: 11 Meter BDX dlla: 2.004 Lb/hr Emission Rate, lb/hr PMllc: O.Clll2x 10·3 

Dry Gas Neter C.l. Y: 1.0:i.4 AssunM Moisture: 11.00 Kg/hr Elllhslon Rate.Kg/hr PMRc: 0.037x 10·3 
Lea, Test Rate, CFM: 0,001 Leak Test v~c, in Hg: 10.00 

Cr 30.677 ug 

S""'1le Dry Gas mg/dscm Concentration, mg/cscm: 15.306• 10-3 

Point 11 ..... Meter Reeding Del t• P Delta H c.a, Meter Stack gr/dscf Concentration, gr/ciscf: 0.007x 10·3 

Wll'I {min) {cu tq (in H20) !in M?O) T~ (cFJ T~ {of) Lb/hr E•iss!on Rate.Lb/ht PMRc: 0.895x 10·3 
1 0 190,9n O.l60 1.500 100.0 76.0 Kg/hr Emission Ratc,Kg/hr PHRc: 0.406x 10·3 

2 15 200.957 0.360 1.500 100.0 75.0 
3 30 210.424 0.250 1.000 100.0 83.0 ug 0.000 U11 

4 45 218.502 0.360 1.500 100.0 111.0 ~/dSC91 concentt•tlon, mg/dsa11: 0.000x 10·3 

5 60 228.502 0.320 1.300 100.0 111.0 gr/dsan Concentration, gr/dsc:m: O,OOOx 10·3 

6 7'5 232.082 0.350 1.500 100.0 82.0 Lb/hr [IIIUIO<'I Rate,Lb/hr PM~c: 0.0001< 10·3 
7 90 246.691 0.360 1.500 100.0 84 . 0 Kg/hr Eraission Rate,Kg/hr PIIRc: O.OOOx 10·3 

8 105 256.352 0.270 1.100 100.C 87. 0 

9 120/0ff 264.418 

10 �

11 �

12 �

13 �
14 �

15 �

16 �
17 �

18 �

19 �

20 �

21 �

~ 

22 
23 �

24 �

25 �

f IOLLAVG 120 73.446 0.327 1.362 100.0 81. 1 

C-113 �



ISOKINETIC SAMPLING TRAIN FIELD DATJI. 1\ND RE_SULTS TABULATION 

Plant: Site 9 Run Ho.: OUT-CR-Si. Date: 6· 3·90 

Sar.piing Location: OJtlet operator: RH 

Met A:Lrl Tinll!: 120 min Run Start Ti,..,, 1455 I60KINETIC DATA 
wur. S~l ing Points: 8 RU'\ Stop Time: 1655 

Nozzle Nl.llt>er; 

Pressures: Cp Pitot T<tt CO<'f.: 0.8.:0 

?bac larc::oetric Pre-ssure, ;n Hs: 29.490 Oia Nozzl~ Diameter, in: 0.2~0 
?g Fl"" Cas Static Fress. in H20: 0.000 " St•ck./Duct Area, in2: 1319.5 

?s Ab&olute flue Cu Press. in Hg: 29.490 v, Flue Gas Velocity, ft/uc: 36.6 
a,d Vollffll.'tric Air Flow Rntc, Dry SCFH: 16849.7 

Moisture Data: Oaw Vol.,,..tric Air Flow Rate, ~t ACFH: 2009S.6 

Vlc Vol . _L tquid Collected, ml: 65.3 Xi lscki~tfc San-piing Rate, :I:: 91.0 

Vw(stdl VolUAe of Uater Vapor, SCF: 3.074 

Xlt20 Moisture content, X by Vcl.: ~.3-0 VIICOry) Vcl.ine ,as lletered, Dry: 73.230 
%CO2 Percent CC2 by Volune, Dry: ,.so Vll(Std) Vol..,., Cns Hetnrd, Std: 611. 468 

%02 Perceot 02 by VOIUDe, Ory: 15.00 
Nfd Dry Mole Fraction: 0.957 

Fo or,at Val idat\on Value: 1.31 EMISSIONS RESULTS 
Md Estirr.oted Ory Mol. Ut, lb/lb-Mole: 30.00 

Ms Uet Hol. Wt, Lb/Lb·llole: 29.48 ug Cr•6 t . 886 uw 
"'8/dscm Concentration, "1/dscra: 0.973a 10·3 

FIE!,ii:2 OJI.TA gr/dsef CMCffltrat ton, gr/dscf: O.OOOx 10·3 

Meter Box MU!lber: En2 14etu Boa dHa: 1.9115 Lb/hr Eo,ission Rate, lb/hr Pllllc: C.061a 10·3 

ory Gas Meter cal. T: 0.985 A'6UNd Moisture: 3.00 ~g/hr Etnission Rete,KQ/hr PIIRc: C.028x 10·3 
Le&k Test Rate, CFI<: o.ooc Leak Tut Voe, in Hg: 15.00 

u9 Cr 65 .636 uy 
Saq,le Dey Gas "'-/dscm Concentration, 11g/dscm: 33.854x 10·3 

Point Timr Heter Reac1ir111 Del ta P Oel ta H Gas Metec StOGl gr/dscf Concentration, gr/dscf : 0.015a 10•3 

~ii!:! !lli[!l !~W !Il !in HZ!ll !ln HZQ! T!!!!!l2 !Ofl T~ ior2 Lb/hr E.mhsioo Rate,Lb/hr PMRc: 2. 136x 10-3 

0 711. 785 o.,so 1.400 n.a 127.0 tg/hr Eaiasion ltat~,K;/hr PKRc: 0.969a 10·3 

2 15 n1 .292 0 .40D 1. 400 82.0 129.0 

3 30 n9.292 0.330 1.000 88.0 137.0 ug 0.000 UW 

4 45 738.384 0.380 1.200 92.0 135.0 11g/dSCW1 Concentration, 119/dscai: 0.000x 10-3 

5 60 746,235 0.370 1.200 94.0 136.0 gr/dscwi CMCentration, gr/dsan: O.OOOx 10·3 

6 75 756.212 0.360 ·1 .300 95.0 131.0 Lb/hr Emi&•ion Ratc,Lb/hr Pl4Rc: 0.0001. 10· 3 

7 90 765.620 0.400 1.,00 96.0 131.C Kg/hr Er.ifssfon Rete,Xg/hr PMRc: 0. 000x 10·3 

8 105 m.2,2 0.350 1.200 95.0 146.0 
9 120/0ff 78S .015 

10 �

11 �
12 �

13 �
14 

1S �
16 �

17 �
HI �

19 

20 �
21 �

22 �
23 

24 �

25 �

F!N~l£AVG 120 73.230 0.379 1.262 e9.9 134 .0 

C-114 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

?lar,t: Site 9 Run No.: OUT-CR-SB 0fte: 6-3-90 

S~ling Location: Outlet Operator, RH 

Net RISI Time: 120 iain ~un start I ime: 1450 ISOKINETIC DATA 
Nua Sa:rpl Ing Points: 8 RlTI Stop y;,.,, 1650 

~oult Nllllber: 
Pressures: Cp Pi tot T.J,e Coe!.: C.840 

Pb.Ir B•rometric Ptess1.1re, in Hg: 29.4\l(I Oia Nozzle Oia<'lfter, in: 0.25J 

Pg fl~ Gas Static Press. in H20: 0.000 A Stack/Duct Arca, inZ: 1319.S 

Ps Abool1,;te flue Gas Press. in Hg: 29.490 Vs flue <;es Velocity , Ft/sec: 31.7 

0sd Vol....,lric Air Flow Rate, Dry SCFM: 14465 .8 

Moisture Data: Qaw Volumetric Al r rlQw Rate, llet ACTM: 17446.4 

Vic Vol. Liquid Collected, 111: 78.7 11 l5okinetic S~ling Rate, :t: 106.9 

v .. cstdl voluoe of \later Vapor, SCF: 3.704 

ll;20 Mofsture Cont,.nt, X by Vol.: 5.09 Vcn(Ory) \lol.- Gas Metered, Dry: 77.921 

X.:02 Percmt CO2 by Volune, Dry: 4.50 Y1aCStdl Volu. Gas Metered, Std; 69.0S1 

:i.:J2 Percent 02 t:>y volume, Ory: 15.00 

Hfd Dry llolc Fraction: 0.949 

Fo orsat val idetlon v,lue: 1.31 EMISSIONS RESULTS 
Old Estimtcd Ory Mol. lolt, lb/Lb·Hole: l0.00 

Ks \let Nol. \It, Lb/Lb-Nole: Z9.39 UIJ Cr•6 3.179 ug 

1119/d,cm concentration, 11111/dSc,r.: 1.626x 10· 3 

FIELD DATA gr/dscf Coneffltratlon, gr/dsef: 0.00b 10·3 

~etec lo• NYJt,c,r: EN1 Heter Box dHe: 1.934 lb/hr E&iuion Rate, lb/hr PMRc: 0.088x 10·3 

Dry Gas Heter Cal. y: 0.932 Assumed kol <ture: 3.M ICg/hr E11issfon Rate,Kg/hr PNRc: 0.040• 10-3 

Leak Test Ratc, CFH: 0.000 leak Test Voe, in H~: 15 .co 
ug Cr 6.946 u; 

Saaple Dry Gas aou/asan Concentrat Ion, "'11/ds011: 3.5521. 10·3 

Point Tin, Meter Reading Del te P Delta H ~a, Heter Stack gr/d,cf concentration, gr/d&cf: 0.002x 10·3 

~I!!! !mfol m1 fil ,1n ~,02 ! j[l H2Ql rs ,ori rs 12r1 Lb/hr Ea,isslon Ratt,Lb/hr PMRe; 0. 192< 10-3 

1 0 968.468 0.400 1.400 78.0 128.0 Kg/hr Eroission Rete,Kg/hr Pll.c: 0.087x 10·3 

2 15 978.328 0.]70 1.400 8.3.0 133.C 

3 30 987.442 0.340 1.000 116.0 138.0 ug 0.000 UV 

4 45 996.555 0.380 1.200 90.0 13'. .o 1D9/ds"1 concentration, 111g/dsc11: 0.000x 10-3 

5 60 1005.834 0 .000 1.200 93.0 137.0 gr/dsCII Conetntration, gr/dsc11: 0.000. 10·3 

6 r.; 1015.615 0.360 1.lOO 93.0 132.0 Lt/hr Emission Rate.Lb/hr PMRc: O.OOOx 10·3 

7 90 1025 .702 0.400 1.400 95.0 137.0 K11/hr Eroi&sion Rate,(g/hr PHRt: 0.000. 10·3 

8 10S 1036. 137 0.350 1.20G 95 . 0 147.0 

9 120/0FF 1046.3/!9 

10 �

11 �

12 �

13 �

1' 

15 �

16 �

17 �

18 �

19 �

20 �
l', 

22 �

23 �

24 �

25 �

f INA~£AV5i 1~0 n.n1 0.264 1.~62 89. 1 135. 7 

C-115 �
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ISOKI~tTIC SAMPLING TR!,IN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 • ...., wo.: 00'1'-CR-SC Date: 6·3-90 
S111rpling location: 0Jtlet Operator: BO 

Net RU'1 Time: 120 m!n RU'1 Start l lrno: 1457 ISOKINETIC D11.TA 
Nun Sar.pl ing Points: 8 RU'1 Stop lime: 165 7 

Noul~ N~r: 

Pressures: Cp Pi tot Tube Coef.: 0.840 

Fbar 8•c~trl: Pressure, in Hg: 29.490 Dlo Noule 01-etu, In: 0.250 
FSJ flue Ga:; Stat1c Pre~s. in H20: 0.000 A Stack/Duct Artu, in2: 1319. 5 

Fs Absolute flue G•• PrMs. In eg: 29.490 vs Flue GH velocity, Ft/sec: 36.l 
Osd Volurrtric l.ir Flow R•te, Ory SCFH: 16852.0 

Moisture Data.: Oaw Yolunetric I.Ir Flow Rate, llet I.Cfll : 199a3.7 
Vlc Vol. Li"1id Col lectcd, atl: 53.1! XI l•oldnetlc S111111li'"41 Rate, X: 07.4 

~w(stc> Voluoe of llater Vapor, scr: 2.532 
lll20 Moi5ture Content, X by Vol.: 3.}4 Vm(Ory) Volu,,e Cas Mcterecj, Ory: n.93Z 

Xco2 Percent CO2 by vol.-, Ory: 4.50 Vm(Std) volune Gas Metered, Std: 73 .258 
:o2 Percmt 02 by Vol....,.., Ory: 15.00 

Mfd Ory Mole Fraction: 0.967 

fo Orsat Volldat!on VolU<': 1 .31 EMISSIONS RESULTS 
11d Htin,ated Ory Kol. w:. Lb/Lb-Mole: 30.00 
Ms llet Nol. llt, Lb/Lb·llole: 29.60 ug Cr•6 3 .092 ug 

,og/dsCIII Concentration, 1rQ/dsa11: 1 .491x 10·3 

FIELD DATA gr/dscf Concmtratlon, gr/dsd: 0.001x 10-3 

Meter Box llumer: Nlb Meter lox dHa: 1 .762 Lb/hr £a,i,5ion ltatc, lb/hr Pl4Rc: 0.094x 10·3 

Dry GU Meter Cal. Y: C.996 Assuoed lllohture: 3.00 Kg/hr Emission Rete,Kg/hr PIIRc: 0 . 043x 10·3 
Lear. Test Rate, CFII: 0,000 Leak Test Vac, In Mg: 10.00 

ug Cr 8.033 ug 

Sllffl>le Ory Cas o,g/dscna Concentration, mg/dscm: 3.872~ 10·3 

Point lil'lt Meter Reading Oel te P Delte H Gas Meter Steck gr/dScf Concentrat Ion, gr/dsef: O.OOZx 10·3 
NUTt !m;nJ (cu ft! !in H20! (in H?O! T£!!1! (oF! T£!!I! (oF l lb/hr Emi,,ion Rate , lb/hr PIIRc: 0.241.x 10·3 

0 227.516 0.450 1.400 78 .0 128.0 Kg/hr Emission Rate,Kg/hr PIIRc: 0.111" 1C·3 

2 15 237 .600 0.420 1,400 83.0 133.0 

3 30 246.632 0.300 1.000 85 .0 140.0 ug 0.000 ug 

45 255.715 0.350 1.200 96.0 135.0 ag/dsCl'I Concentration, 115/dscm: 0.000K 10· 3 '5 60 265.715 0.360 1.200 99.0 139.0 gr/dscm ConcmtratiM, ar/dscrn.: O.OOOk 10· 3 

6 7S 274.092 0.400 1.300 100.0 132.0 Lb/hr Elliuion Rate,Lb/hr PIIRc: o.ooox 10·3 
7 90 285.023 0.390 1 .400 101.0 1311.0 Kg/hr Emission late,l:9/hr PMRc: O.OOOx 10·3 

8 105 295.248 0.340 1.200 100.0 147.0 
9 120/0FF 305.448 

10 �
11 �

12 �

13 

14 �

15 �

16 �

17 �
11! �

19 �

20 �

21 �

22 �
2l �

24 �
25 �

f INAL£AVG 1ZO n.9lZ 0.375 1.262 92.7 136.S 

C-116 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plaot: Site 9 Run No.: HID-RCCR-SA Date: 6/5/90 

Sarrp!in11 Loeetton: Midpoint Op<,rator: CCB 

Met RIil Ti..,: 120 roi n Run Start Time: 1221 ISOKINETIC DATA 
Mun S811f>l tng Points: 8 Ri.r, Stop Time: 1421 

Nozzle N...t>er: T27 

Pressures: Cp Pi tot Tift Coef.: 0.!140 
Pbar 811rcmetrlc Pressure, in tlg: 29 .500 Dia Mozzle Dim,etcr, ;r.: 0.245 ,.Fg Hue Cu Static Prus. in "20: ·30.000 Steck/OUct Area, ir2: 1319.5 
Ps Absolute Flue Cos Press. In "g: 27.294 \Is flue Gas Velocity, ft/s.,c: 32.2 

Osd Voluoetrie ,.ir flow Rate, Cry SCFH: 14671.9 

Moisture Da.ta: 08w llolu.ctrfc Afr flow Rat•, W..t ACfH: 17707. 7 

\Ile Yol. Liq.aid Col lKt..:l, c,l: 90.7 XI Jsokinetic Sa,rpling Rate, X: 100. 7 

Vw(std) Vol~ of \later Vapor, sc•: 4.269 

XH20 Moi ltYre Content, l by Vol.: 6.31 Vm(Dry) Yol11ne Ga& Mete,oc, Dry: 67.314 

XCC2 Percent CO2 by 11Dlllllt, Dry: S.00 V,n(Std) Vol UftC Gas M,t.,rNl, Std: 63.562 

:oz Percent 02 by \loline, Ory: 14.00 

Mfd nry llole fraction: D.937 

Fo orsat Validation Value: 1.38 EMISSIONS RESULTS 
11d EstiNted Dry ~ol. llt, lb/Lb·Mole: 30.00 

Its llet llol. llt, Lb/lb•Mole: 29.24 "II C.-.6 1.1147 yg 

ag/dsaa Concentration, "G/<btft: 1.029x 10·3 

FIELD DATA gr/dsef Concentration, gr/dsef: D.OOOA 10·3 

Meter 8ox N~r: A· I ~ter Box dHe: 2.270 Lb/hr Ea,fsslon Rate, lb/hr PMRc: O.OSTx 10·3 

Dry Cas Meter Cal. Y: 0.9& Assuntd Moistyre: 7.00 Kg/hr Emission Rate,Kg/hr PNllc: O.D26x 10·3 

LHk Test Rate, CFH: 0.001 Leal: lest \lac, in "•' 7.00 

Vil Cr 31.310 ug 

SMl)le Ory C'1s !njj/dscm Concentration, rng/dscm: 17.45h 1a-3 

Point Thoe Meter Reading Del ta P Delta H Ges ~ter Stack gr/dscf Conee<1tration, gr/dscf: 0.008x 10·3 

M.n (8'1in) (CY ft) (In H20> ( in H20) l"'J> (oF> l""P (of) Lb/hr E11lssion bte,Lb/hr PHRc: 0.959x 10·3 

0 163.800 0.360 1.400 66.0 &8.0 Kg/hr Emission Rate.Kg/hr PMRc: 0.435x 10·3 

2 15 17l.192 0.340 1.400 86.C 88,0 

3 30 182.262 0.320 1.300 66.0 &8.0 IJCJ 0.000 u; 
4 45 191.024 0.320 1.300 86.0 84.0 qi/dscm Concentration, 11111/dsan: 0.000. 10•3 

5 60 199.864 0.250 1.000 M.0 83.0 gr/dsCII Concentration, vr/dsar:: O.OOOx 10·3 

6 7'5 207.553 0.250 1.000 86.0 8Z.O lb/hr E11ission Rote,Lb/hr Pt!Rc: 0.000, 10·3 

7 90 215.2.32 0.250 1.000 90.0 82.0 Kg/hr E11ission late,K,thr l't4Rc: O.OOOx 10·3 

8 105 222.1175 0.260 1.150 90.0 11:!.0 
9 120/0ff 231. 114 

10 �
11 �

12 �

13 
14 �

15 �
16 

17 �

18 �

19 �
20 �

21 �

22 �
23 �

24 �

25 �

FIM~l/AVC 120 67 .314 0.295 1.194 87.0 84.6 

C-117 �
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ISOgINETIC SAMPLING TRAIN FIELD DAT; AND RESULTS TABUQTION 

P:ant: Site 9 R"' No.: HID-R.CCR-8B Date: 6/5/90 

Sani,l ing ~ocat!on: Nidpofnt � ~Pfr1ror: GCB 

••t Run r ,,.., 120 min Run Start n..: 1223 ISOXINETIC DATA 
~er,, S~l ir,g Points: I R\11 Stop T;.,., 1423 

NOZZl~ NU!ber: T 2! 
Pressures: C;, C,5'-C?itot T<.t>e ceef.: 

••~c::mttri, Pr•,s~r,, iri N9; 29.500 011 Nozzle- !>iacnrter, '.n: C .2.5 

Flue ~as Static Pr,ss. :n •2o: ·lC.~CC A Stack/~uct .1.:-e,. ir--2 : u:,.s 
Aboolute F:.,. CH Pres. . 1n ";: 27.2,, v, f\..i• Ca, Ve.oc : ty, F'Usec: i: .8 

Moisture Data: � 0•• Vol.....,tr,c Air Flow Rato , llot ACFH: 17s65.7 .. ,c iot . 1.iq.;;d ~cll~cte<t. ml: 1'7. 5 � x: Isoki"8tlc S~lirg Rat<, X: 111.s 
, ..<s:d) Volu,,e of ...c,,- V•PC~, s;F: 6.,•J 

X112C No: sture Content, X by Vo:.: 9.37 � V11(Jry) v~:une ~as Ne:ered, Doy: 

:t::02 ?er,1nt c:2 by Vol.....,, Dry: 5 .00 � Vll(Std) VOII.IIIO G~• Hetertd , St e: 

l02 Percent C2 by vo:.-, Cry: 14 .co 
Nfd ~r, Hole .:rKt;cn; 0.9C6 

Fo Orsat Va~ ida: Ian V1l..1e: 1.38 � EMISSIONS RESULTS 
l<d !st i:n.i!.tea Ory Ilk>(. \It, ,t:/Lt:•Mo;o: 30.00 

~. ~9 il 'Jg
N, \let llcl. lot. Lb/ .!>·MO. o: ze.88 � 1,g Cr•6 

"'!j/Cscm ::or.ce,ntr1t io,,, mg/C!scm·: 0.9?h 10· 3 
FIELD DJI.TJ\ 9r/dscf Concentr1: !on, gr/dscf: o.ooox 10· 3 

Htter 60.l< NIJ1'0Cr: A·2 MeUr lo~ d~a: 2.J47 ~~/hr Emission Raco, lb/hr Pi,Rc : C.OSh 10·3 

)ry cas Meter Cal. Y: 1.024 Auuned Hof,turt: 7.00 Kg/hr E11inion Rate.Kg/hr pi,~e: 0.023• lC·l 

Luk lest Rate, CFH; o.acz l.11ic Ttat Var;, : n Hg: 7.'JO 

ug Cr � 3,.no 1..0 

s....,1. Dry Go• ~di"" Concentr1t i go, "'i/d,;c.,,; 18.281 • 10·3 

Point Tllne Ntter Reading Oel ti P Oel ti H C11 lkter Stack gr/dscf Concentr1t Ion, gr/dscf: O.OC8• 10·3 

H"'1 '"inl ,cw fSl p ~ H,Ql pn ~i:Ql T!!!JI !~Fl TS!:J! !,fl Lb/hr E:iii s, ion Rat,, Lt:/ar PHRc: 0.959x 1l·3 

2 97~.:~ 0.360 1.450 86.0 88.0 lg/hr [nduion Rate,li;/hr ?Mlle: J . '35x 10· l 

2 17 985 .61!2 0.330 1.JOO 86.0 88,0 

3 32 99U!43 0.320 1.300 86.0 86 .0 ug o.oco ~g 

4 47 1003.936 0.260 , . ,co 86.J et. . O 119/dsc.-n Concffltr1t ion, ing/c!Sc,:,: 0. ~OOx "O· l 

5 62 1012.312 0.250 1.0C0 86.0 82 . 0 gr/dSCIII concentrattOl'I, gr/dsC111: 0 .ooc, 10· 3 

~ n :02J .428 0.250 1.0cc 88.0 82.0 Lb/hr Emic$ion R.;He,LD/hr PlilAc: o. ~cc. 10 · l 

7 92 1025.4~ O.ZlO 0.9'0 ~o.o 82.J Kg/~r Emission Rate,k:g/t'.r- PMRc: C.:>CC• 1;. 3 

8 ,c, 1Cl6.720 0.280 1. 150 90,0 82.0 

9 12J/0ff 1C44.901 

10 ,, 
12 �

13 �

'4 �
15 �

16 �

17 

1a 
19 �

2J �

21 �

22 �

21 �

24 �

25 �

f'.~AL£AVG ,~~ 68,T2l O,Z!!.} 1 I ]~6 87,, ~.l 
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ISOKINETIC SAMPLING TI_U\IN FIELD DATA AND RESULTS T~BULl\TION 

Plant: Sita 9 R111 No., MID-RCCR-BC Date: 6/~/90 

S~ling Location: Midpoint Operator: GCII 

Net R..., T!roe: 120 rain ·RL.rl Start Tinr: 1225 ISOKINETIC DATA 
Nuo S"""l ir>9 Points: 8 R111 Stop Time: 142~ 

Norrle Niirber: 

Pressures: :p Pitot JI.be Coe!.; 0.84( 

Pbar Barometrl: Pressure, in Hg: 29.500 Dia li.onle Diameter. in: 0.245 ,.Pi flue Gas Static Pres&. In H20: ·30.000 St•c~/Duct Are•, i~: 1J19.:, 

Ps Absollltt Flue Gas Pr~s. in Hg: 27.294 Vs flue Gus Velocity, ft/sec: 31.0 
Qsd Yol...etric Air Flow Rate , Dry scrM: 14162.3 

Moisture Data: Qew Volunetric Air Flow Rate, Ue,r A.CFM: 170SO. 9 

Vlc Vol. Liq.,id Collected, Oil: 69.5 XI 1,o~lnetic sen-piing Rite, X: 105.S 

vw(std) Vol'- of water Vapor, scr: 4.213 

1H20 Moia;turt Content, % by Vol.: 6.17 VlnCDry) Vol.arie Oas Metered, Dry: 67.1H 

X::02 Percent CO2 by Volu,,e, Dry: 5.00 Vln(Std) Vol.- CH lleter~. Std: 64 .073 

%02 Peretnt 02 by Vol.-, Ory: 14.00 

Mfd Dry Mole Fr.ction: 0.938 
fo Orsat validation Value: 1.38 EMISSIONS RESULTS 
Md Est ;...,t4'd Dry Mal. lit, lb/Lb·Mole: 30.00 

Ns \let llol. Wt, Lb/Lb·Nole: 29.26 ug Cr•I> 2.498 ug 

1111)/dscm Conc:e-nttat ion, 1r9/dsccn: 1 .3771 10·3 
FIELD DATA or/dsd Concentrat Ion, gr/dsef: o.ooi. 10-3 

Meter Box 11...t>er: 1·1 Meter Box dHa: 2.043 Lb/hr Ea,ission Rate, lb/hr PMRc: 0.0731 10·3 

Dry Gas Meter cal. l : 1.000 Ass~ IIOisture: 7.00 Kg/hr Einhslon Rate,Kg/hr PNRe: 0.033• 10·3 

leak Tut Rea, CFM: 0.001 Leak Test Vac, in Hg: 7.00 

ug Cr 7.620 ug 

Saq,le Dry Gas ,ng/dscm Conc:e-ntrot ion, ag/dsca: 4.200• 10·3 

Point Tille Meter Reading Del ta P tel ta H Clas Meter Steck gr/dscf Concentration, gr/dscf: 0.002x 10·3 

N\111 tmlnl {eu ftl (In H20) !in M20) T~ {eF) T~ (of) lb/tlr E11i n ion Rau, lb/hr PNRc: 0.2231 10·3 

1 4 307.505 0 . 310 1.250 116.0 88.0 l::g/hr E11ission Rate,Kg/hr PMRc: O. IQb 10· 3 

2 19 316.257 0.330 1.300 66.0 88.0 

3 34 325.216 0.320 1.300 116.0 155.0 ug 0.000 u; 

4 49 334.213 0.240 1.000 86.0 83.0 ag/dsca Concentration, 1n51/dse111: O.OOOx 10·3 

s 64 342.262 0.240 1.000 116.0 83,0 gr/dSCtl Concentr•tion, gr/dscra: 0.0001 10·3 

6 7'0 350.212 0.240 ,.coo 158.0 !2.0 Lb/hr £a,issior, Rate,Lb/hr PIiie : 0.0001 10·3 
7 ~,. 358.323 0.240 1.000 90.0 152.0 Kg/hr Emission Rate,Kg/hr PMRc : o.ooox 10·3 

8 109 366. 264 0.2150 1.150 90.0 !2.0 

9 120/0ff 374.698 

10 �

11 �
12 �

13 �
14 �

1S �

16 �
17 �

18 �
1~ �

20 �
21 �

22 �

23 �
24 �

25 �

FINA~l~Y~ l~ f!l,1~ O. j174 1.125 87.2 84 . 1 
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ISOKINETIC SAMPLING TRAIN FIELD DATA 

Plan:: Site 9 R~~.: OOT-CR+6-8A Date: 6/5/90 

SMPL Ing Location, outlet o~rator: MLH 

ht Run 1,..,, 120 min R~ Start Ti"1e: 1215 
Nu,, SMPl ing Points: 8 Run Stop T111e: 1415 

Pressures: 
Pbar 81rometric Pressur~, in hg: 29.5CO 
Pg flu~ Gas S'!atfc: Pr~ss. in H20: -0.250 

p5 Ab5olutc flue Ci&s Press. in H~: 29.462 

Moisture Data: 
Vlc vol. L iq..Jid collected, nl: 22.0 
Vw(std) Volune of \later Vapor, SCF: 1.036 

Xll20 Moisturc C0<1tent, X by vol.: 1.44 
~2 Pcrct'f'lt CO2 by Voll,..,., Ory: 5.00 

%02 Percent OZ by Volute, Dry: 14.00 
Nfd Ory Ho~e Fraction: 0.986 

lo Ors•t Val id•t ion Value: 1.36 
Nd Est imotcd Ory Mal. ~t, Lb/Lb•Nale: 30.00 

Ms \let Mol. llt, Lb/Lb-Nole: 29.83 

FIELD DATA 
Meter lox Nuiber: 8M·2 Meter lax dlla: 1.969 

Dry Gas Heter C•l. Y: 0.985 AS&....:l lloisture: 6.00 

leak Test Rate, CFM: 0 .004 leak Test Vac, In Hg: 8.00 

S-le Ory C.H 

Point Time Meter Read: ng Del ta P Del ta H Cas Meter Stack 

NUii l"'·;n2 S£~ tI2 sio "~l Sin H~l T!!5! !Ofl l!!!l2 !Ofl 
1 0 839.731! 0.460 1.600 71.0 149.0 

2 15 848.740 o.,,o 1.530 n.o 1SO.O 

3 30 858.710 0.450 1.570 80.0 151.0 

4 45 868.970 0.420 1.400 81.0 153.0 

5 60 878.610 O.WJ 1.270 84.0 160.0 

6 75 887.830 0.400 1.340 116.0 164.0 

7 90 897.350 0.320 1.070 86.0 166.0 

8 1C5 90S.640 0.320 1.070 82.0 167.0 
9 120/0ff 914.051 

10 

11 

12 

13 

14 

15 

:6 
'.7 

18 

19 

20 

21 

22 

23 
24 

25 

fl~ALL~VG 12C 74,313 0.397 1.35~ 80.9 157.S 

AND RESULTS TABULATION 

ISOKINETIC DATA 

hoz1le NI.IIWr: 

Cp Pitot T<tt Coef.: C .840 
Oia No:nle Diameter, 1n; C.240 

A Stack/Duct Area, in2: 131~ .5 
Vs Flue Gas Velocity, ft/sec: 37.9 
Qsd Val1JT1ttrlc Air Flaw Rete, Ory scr": 17310.3 

Volu,,etric Air Flow late. \let ACFH: 20846.6 

XI lsokinetic se~l ing Rate, X: 99.2 

Vlll(Dry) Vol...,. Gas Mo,tered, Ory: 74.313 

1/m(Std) VOIIJ!lt Gas lletered, Std: 70 .677 

EMISSIONS RESULTS 

ug Ct•6 0 .807 ug 

,ag/dsca Concentration, mg/dsan: 0.403x 10·3 

gr/dscf Concefltration, gr/d£cf: O.OOOx 10·3 

Lb/hr [mission Rete, lb/hr PMRe: 0 .0261 10-3 
Kg/hr Emission Rate,Kifhr Pl!Rc: 0.012. 10·3 

Iii Cr 3.246 ug 

mg/dSC'11 Cor.:entrat; on, mg/d$Cffl: 1.622, 10·3 

9r/dscf Conc~ntrnt ion. gr/dscf: 0.00h :o-3 
Lb/hr Emission Rate,lb/hr PMRc: o. 105, 10·3 

Kg/hr Emission Rete.K;/hr PMRc: 0.04~x 10·3 

U9 0.000 ug 

mg/dscm Conccnt ration, rog/dsan: 0.000, 10-3 

gr/dscm Concentration, gr/dsc,a; 0.000. 10·3 

Lb/hr £11isslon Rate.Lb/hr PMRc: O.OOOx 10-3 
Kg/hr E8'is~ion Rate,Kv/hr PHRc: O. OOOx 10·3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA 

Plant: Site 9 ~un No.: OUT-CR+6-8B Date; 6/5/90 

Sanpl ing Location: OUt 1.,t Ope-rater: MtH 

Het RIil l in,e: 120 min R111 Start Time: 1216 
NUI SM"pl i ng Poi nu: 8 Run Stop Time: 1416 

Pressures: 
Pbar Berometr i c PrH,ure, in Hg: 29.500 

P11 Hue Cas Static Prrss. i n H20: ·0.250 

P• Absolute flue Gas Press. in Hg; 29.482 

Moisture Data: 
Vic Vol. Liquid Collected. ml: 27.C 
Vw(std) Vol.,i,e of llater Vapor, SCf: 1.271 

~20 Moisture Content, :i: by Vol.: 1.75 
%CO2 Percent COZ by Volunc, Dry: 5.00 

%02 Percent 02 by Vol'611e , Ory: 14.00 
llfd Dry Mole fraction: 0.983 

"' 

Fo OrHt Validation Value: 1.38 
11d Estimated Ory llol. \It, Lb/Lb·Mole: 30.00 

I/et llol. Wt, lb/lb· llole; 29.79 

PJ;ELJ;! 12A~A 
Ntt er Box Numcr: [N-1 lleter Box dHa: 1.969 
Ory Gas Meter Cal. T: 0.932 Asslned Moisture: 6.00 

Lui< lest Rett, CFII: 0.0~ leak lest VIC , in Hs : 9.00 

Sa.-rp;e Ory Gas 

Point Tin,e Meter Reading Del ti P Del te H Gas Meter Stack 

N1r1 (!!inl !cu ft) !in M20) !in H20l l!:!!I! !ofl T!:!!(! !Dfl 
1 0 99.206 0.460 1.600 75.0 149.0 

2 15 108.990 0.4'0 1.530 80.0 150.0 
3 

4 
30 
45 

119.61!0 

130. 600 

0.450 

0.420 

1.570 ,.,co 84.0 

87.0 

151.0 

153. 0 

5 60 141.050 0.380 1.270 84.0 160.0 

6 75 150.950 C.400 1.340 88.0 164.0 
7 90 161.150 0.320 1.070 90.C 166.0 

8 105 170.150 0.320 1.070 89.C 167.0 

9 1ZO/OFF 179.183 
10 

11 

12 

13 
14 
15 

16 
17 

18 
19 

20 
21 

22 
23 

24 
25 

m!bl!Y; 1~ Zl!,2ZZ Q,~2Z 1.~~~ 84.6 !~7.5 

AND RESULTS TABULATION 

ISOKINETIC DATA 

Nozz \ e liL.r.ber; 

Cp Pitot T~ C~f. : 0 .64C 
Dia Nozzlf' Diameter , 1n: o.2~c 

" Stock / Duct Arro , ;n2: 131 9.5 
v, Flue G" Velocity, ft/ ..c: 37. 9 
Qsd voluvt rlc Air Flow Ratt , Ory SCF"': 1n61.1 
Qaw Volunetric Ai r Flow Rate , lie: ACf M: 20!!59 . 3 

:i:, Isokinetlc S~lins; Rate, X: 100.6 

Vm(Dry) Volu,oe GH Metered , Dry: 79.977 

Vm(Std) Vol""" Gu Metered, Std: 71.499 . 

EMISSIONS RESULTS 

1111 Cr•6 1.203 ug 

111g/dscm concentration, mg/dscm: 0.594x 10·3 
vrtdscf Conc;entrltion, 9r/d" f: O.OOOx 10·3 

Lb/hr (1Dission Rau, lb/hr PMRc: 0. 03t.x 10· 3 
Kg/hr Emiss i on Rate,Kg/hr PHRc: 0.017x 10·3 

ug Cr 3.672 ug 

911/ ds<:11 Concentrit \on, 119/ dsoa: 1.81h 10·3 

gr/dscf Concentrlt Ion, gr/ dscf: 0.001x 10·3 
lb/hr Emission Aate , Lb/hr PHRc: 0.117x 10· 3 

K;/hr Emi••ion Rate,Kg/hr PIU!c: 0.053x 10· 3 

UII 0.000 uu 
119/cbcn, Concentration, 119/dscm: O.OOOx 10 ·3 

gr/di;"" Conc;ent rat ion, vr/~cm: O.OOOx 10·3 

lb/hr Emission Rate . Lb/ hr PMRc : O.OOOx 10 ·3 
Ko/hr E11i55ion Rete,Kg/hr PNltc: O.OOOx 10·3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULJ'\TION 

Plant: Sita 9 Ren ~o.: OUT-CR+6-8C Date: 6/5/90 

S"""l ing Location: Cl.It let Operator: RLM 

Net Run Time: 120 o,in Run Sturt Ti..,: 1216 ISOKINETIC DATA 
Nuo S~lins Points: 8 Ruri Stop Time: 1416 

Nozzle NLol!Ur: 7·7 

Pressures: Cp P1tot Tl.be C~f.: 0.840 
Pbar Baromct ri e Prc-ssure, in Hg: 29.500 Die Nozzl~ Diameter, !n: 0.242 

?g Flue Gas Static Pres&, j,-, H2D: ·0.250 A Stod:/Ouct Area 1 in2: 1319.5 
?s Absoluto Flue Cos Pross. in Hg: 29,482 Vs flue Gas Velocity, Ft/sec: 37,9 

Os.d Vol.-tric Air Flow Rate, Ory SCFN: 17310 . l 
Moisture Data: Qaw Voluonetric Air flo,, Rete, llet ACfN: 20846.6 
Vlc Vol. Liquid Colle.led, •l: 22.~ XJ lsol:inetic S~lir19 Rate, :t: 99.8 
Vw(std) Voluno of I.later Vapor, SCF: 1.059 

~20 Noistur• Content, :r; by Vol.; 1 .44 Vm(Dry) VolUM Gu Metered, Dry: 78 . 15~ 
%.CO2 Percmt CO2 by Voluno, Dry: 5.OD V01(Std) Voluw Gos Metered, Std: n .2eo 

S02 Percent oz by Vol..-., Dry: 14 .00 
kfd Ory Mole Fraction: 0.986 
fo orsat Val ic.,tion Value: 1.38 EMISSIONS RESULTS 
Md E1tfmat~ Ory Mol. \It, Lb/Lb-Kole: 30 .00 

Hs llet 1'.ol. llt, lb/Lb·Mole: 29.81 Cr•6 3.007 ug"II 
mg/dscm Concentret ion, ,ng/d,cm: 1 .469• 10·3 

FIELD DATA gr/dscf Concentration, gr/dscf: O.OOh 10·3 

Heter Box NLol!Ur: N·16 Heter Box dHa: 1 .!120 Lb/hr (.,i,sion late, lb/hr Pt4Rc: 0.095, 10·3 

Ory Gos Meter Cal. T: 0.996 .us!Red Moisture: 6.00 KQ/hr lmission Rat•,ltQ/hr PIIRc: 0.04lx 10·3 

Leak T""t lute, CFM: 0.012 Leak Test Vac, in N1p 8.00 
ug Cr 4 .446 Ull 

Sa.""°le Ory (;as 1111/dsc11 Concern ration. ag/dse11: 2. 1nx 10·3 

Point Jja,e Neter Reading Del ta P Oelu H Cas Neter Stack gr/dscf Concentration, gr/d5'f: 0.001x 10·3 
Nun (111in) (cu ft) (in N70) ( In N20l l""l! (oF) lb/hr Emi'"ion Rau, Lb/hr PIIRc, 0.14b 10·3J...., (oF) 

C 476.715 0.460 1. 480 80.0 149.0 ltll/hr Eroinlon Rete,KQ!hr PMRc: 0.064x 10·3 

2 1S 487.152 0.440 1.420 B8.0 150.0 

3 30 497. 575 0. 450 1.450 96.0 151 . 0 ug 0.000 ,1111 
4 45 ~07.982 0.420 1.290 104.0 153.0 1111/dscm toncmtrotlon, 111!1/dscm: O.OOOx 10·3 

5 60 517.869 0.380 1.170 110.0 160.0 gr/dsan Ccocentrat ion, gr/docro: 0.000. 10·3 

6 75 527.736 0.400 1.230 m.o 164.0 Lb/hr Emission Rate,lb/hr PHRc: O.OOOx 10·3 
7 90 537.118 0.320 0.980 114.0 166.0 Kg/hr Emission Rate,Kg/hr Pllac: 0,000a 10·] 

8 105 546. 062 0. 320 0.9a0 112.0 167. 0 
9 120/0FF 554.870 

10 �
11 �

12 �
13 

14 �
15 �

16 �
17 �

18 �

19 �

20 

21 �

22 �

23 

24 �

25 �

FI WAL/AVG 120 78. 155 0.397 102 . 0 157 . 5 
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ISOKINETIC S1\MPLING TRAIN FIELD DATA AND RESULTS TABUL1'TION 

P;ant: Site 9 ~un No.: MID-CR-lOA Pete: 6-6-90 
Saapl inQ Locati011: Midpoint Operator: ca 
Net R...-, Time: 108 11in Rur, Stert Time: 113S ISOIUNETIC DATA 
Nin S~l ing Points: II Run Stop Tiae: 1319 

Nozzle NLnber: 

Pressures: Cp Pitot Tube Coef.: 0 .840 

Pbdr Bar001etric Pre,5,ure, 1n Hg: 29.600 Die Nozzle Diameter, in: 0.245 
Pg rllK' Gas Sutic Press. in H20: -30.000 A Stack/Duct Arn, in2: 1319.S 

r, Absolute Flue ~.. Press. in H;: 27.394 vs flue Ges velocity, ft/sec: 33.0 

0sd Voh.lll<'tric Air Flow Rate, Dry SCFM: 14935.S 

Moisture Data: a,., Volunetric Air Flo., ~ate, I/et ACfN: 1B164.2 

Vlc vol. Liq.,td Collected. al: 711.11 XI lsoklnet ic S"""l in; Rate, X: 98.9 

Vw<stdl Volune of 1/ater VaPOr, SCF: l.709 

~20 Nol sture Cootrnt, l by Vol.: 6.t: Vn,(Ory) Volune Cos Metered, Dry: 61.015 

~02 Puc:ent CO2 by Volinr, Dry: 5.65 Va(Std) Volum, Gas Metered, Std: 56.9SO 

X02 Percent 02 by Volune, Dry: 14.80 
Nfd Dry Nole Fraction: 0.939 

10 orsat validation Value: 1.011 EMISSIONS RESULTS 
Nd E•tiaated Ory Nol. \It, Lb/Lb·Mole: 30.00 

NS wet Nol. Wt, Lb/Lb·Nole: 29.27 UII Cr•6 1.889 ug 

'"ll/dsCffl Concentret ion, 11111/dscrn: 1.17b 10·3 

l'.If.iLD Dl\TA gr/dscf Concentration, gr/dsd: 0.001x 10·3 

14eter Bo• Ni.Olb,r: A1 Meter Boa d>ta: 2.270 Lb/hr Eaission Rate, lb/hr PNRc: 0.065x 10·3 

Dry Gas Meter Cll. T: 0.986 ASSU!le<I Moisture: 178.80 lD/hr E•lssion Rete,Kg/hr PMRc: 0.030x 10·3 

Leek Test iete, CFH: 0.005 Leak Test Vee, ln Hg: 10.00 

ug Cr 23.460 ug 

Serrple Ory ,es "9/dSC11 Concentration, .,g/dsCffo: 14. 540A 10·3 

Point limo, Meter Rudin; Delta P Del ta H Cas Mctl'r Stack vr/dscf Concentration, 9r/dscf: 0.006• 10·3 

N!,!! !min2 1c11 fll li!l H~l 11n H~I Tg 12'2 ls IS!Fl Lb/hr Emissioo Rete,Lb/hr Pf(Rc: o:a13x 10·3 

1 0 367.2115 0.300 1.100 92.0 92.0 Kv/hr Eo,ission Rate,Kv/hr Pl<Rc: 0.369A 10;3 

2 15 375.591 0.300 1.200 92.0 92.0 

3 30 334.042 0.300 1.200 92,0 92.0 ug 0.000 ug 

4 45 392.0.2 0.300 1.200 92.0 92.0 lllg/dsaa Content rat ion, 119/dsca: 0.000. 1(i·3 

s 60 400.801 0.300 1.200 94.0 92.0 gr/dsca Concentration, gr/dser. 0.000x 10·3 

6 75 409.256 0.320 1.300 94.0 92.0 Lb/hr E1nir.;sion Rate,Lb/hr PHRc;;: 0.0001< 10·3 

7 QO 41s.oaa 0.320 1.300 94.0 92.0 Kg/hr Emission Rate,Kg/hr PHRc: O.OOOx IC· 3 
8 105 427.095 C.320 1.300 96.0 92.0 

9 108/0FF 428.300 

10 �

11 �

12 �
1J 

14 �

15 �

16 �

17 �

1e �

19 �

20 �

21 �

22 �

23 �
24 �

25 �

[INA~£AV~ 1~ t!] ,01~ 2,307 J.2,~ 9~,, 9i:,2 
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ISOKINETIC SAMPLING TRI.IN FIELD D~TA AND RESULTS TABULATION 

Pla,,t: Site 9 Rll'I No.: MID-CR-lOB oate: 6·6·90 

S~l ing Location: Hi<l'Oint Operator: CB 

Net Rl.rl I ll•e: 108 11in Rlll Start Time: 1137 ISOKINETIC DATA 
h'ln S;vrpl in; l!'oints: 8 Run Stop Tir>r: 1319 

Houle NUlt.er: 

Pressures: Cp Pl tot Tube C0<'f.: 0.8'0 

Pbdr 61rometric Pres,1.:re, in HQ: 29.600 Di1 lion: le Diameter, in; 0.245 

Pg flue Gas Stntic Press. in ~20: ·30.000 A Stack/Duct Aru, in2: 1319.5 

P• Absolute flue Cu Pr•"· in ~g: 27.394 v, Flue ca. Velocity, ft/sec: 33.3 
Qsd VolU'ICtric Air flow hie, Ory SCFN: 149B7.1 

Moisture Da.ta: o ... vol~tric Air flow Rate, Wet ACfN: 18281.4 

Vl: Vol. LiQUid Collectrd, 11l: !7.7 XI laoklnetlc S""f>l ing Rate, X: 104.6 

VwC,td) Vol...,. of \later Vopor, SCF: 4,128 

Xll20 Moisture Content, X by Vol.: 6.39 Vln(Ory) Vol..-e Gas Metered, Dry: 

1'CD< Percent CO2 by Volu., Ory: 5.65 VOl(Std) Vol1111e Cu Metered, Std: 

Xo:l2 Percent 02 by Volune, Ory: 1~.eo 
Hfd Dry llole fract ion: 0.936 

1.08 EMISSIONS RESULTS 
Estiaoted Cry Kol. lit, lb/lb·Kole: 30.00 

wet Mol, \It, t.b/~b-Mole: 29.23 ug Cr•6 3.017 ui; 

ag/dsan Concentration, IIUfdscm: 1.762• 10·3 

FIELD DATA gr/d5cf concentration, gr/dscf: 0.001x 10·3 

litter Box N...t>cr: A2 Meter BDll dHn: 2.047 lb/hr Emission hte,lb/hr PMRct 0.099• 10·3 

Dry Gas Heter Cal. T: 1.024 Aulned Moi•ture: e.oo Klj/hr E01is•ion Rlte,ICG/hr PHRc; 0,045x 10·3 

Leat Test Rate, CfM: o.oos Luk lest Vac, in Hg: 10.00 

Ufl Cr 26, 16C U11 

Ory Gas 1111/dsao Concentration, q;/dscrr,: 15.279x 10·3 

Foint Meter leading Delta P Del ta H Cas Meter Stack gr/dscf Concentration, gr/dscf, 0.007x 10·3 

NY! (CU ft> no H,01 <I') H20l Jenp (OF) Tenp <of) Lb/hr Emission Rate,Lb/hr PIIRc: O.a58x 10·3 

1 C 188.736 0.300 1.200 92.0 92.0 Kg/hr Emission hte,Kg/hr Pl4Rc: 0.389• 10·3 

2 15 197.313 0.300 1.200 92.0 92.0 

3 30 205.987 0,300 1.200 92.0 92.0 UII 0.000 ug 

4 4S 214.6S4 0.300 1.200 93.0 92.0 11151/dscm Concentration, ag/dsan: O.OOOx 10·3 

5 60 223.475 0.350 1.400 94.0 92.0 gr/dscni concentration, 11r/dsCIII: o.ooox 10·3 

6 75 232.743 0.320 1.300 94.0 92.0 Lb/hr E•issim hte,lb/hr PM~c: 0.000a 10·3 

7 90 250.900 0,310 1.300 96.0 92.0 li:11/hr Eaii .. ion Rate,K!l/hr PMRc: O.OOOx 10·3 

a 105 250.900 0.310 1.300 94.0 92.0 

9 108/0ff 251 .100 

10 �

11 �
12 �

13 �

14 �

15 �

16 �

17 

16 

19 �

2J �

21 �

22 �
23 �
24 �

25 �

FI NAL/AVC 1C8 6Z.W. 0.311 1 .262 9:S.4 92.0 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND R&SULTS TABULATION 

Plant: Site g Ren No.: MID-CR-lOC D11tc: 6·6·90 
S-ting Locetion: Nid;,clns Operator: G6 
N~t Ru, Time: 108 min Rl.<l Stort T1me: 1119 

~""' Saapl Ing Points: 8 Roo St~ Tiae: 1319 

Pressures: 
Pbar earo,wtrlc Priessure-. in Hg: 29.600 

p~ Fl~ t.u St•tic Press. in H20: -30.000 
Ps Absolute Flue Cos Pr~s. in Hs: 27.394 

Moisture Data: 
Vlc Vol. Liquid Collected, •l: 70.5 

vw:std) Vol\6Tlle of U11tier Vapor, SCF: l.318 

X/<20 Moi uure content, X by Vol.: 5 .21 

%CO2 Percmt CO2 by Volure, Dry: 5.65 

Xc2 Percent 02 by Vol1a11e, Ory: 14.80 
Hfd Dry Hole Fraction: 0.948 

Fo orut Validation value: 1.08 

11<1 Est!matM Ory Hol. \It, Lb/Lb·Ho!e: 30. 00 

lls Wet "ol. Wt, Lb/Lb•Mol e: 211.]7 

FIELD DATA 
Meter SOil N\aber: 2.043 lleter Box dHa: 2 .041 
Ory C:..s lleter Cal. T: 1.034 Assured Moistw-e: 8.00 

LHk 1est Rite, CFM: 0.001 Leak Test V•e, in Hg: 10.00 

Sanple Ory t..s 
Point Tioie Meter Readir111 Oel ta P Del to H Cos Meter Stack 

~Ill!!! , s11in2 

0 
!~I! f tl 

'42.486 
!in H~Ol 
O.lOO 

PD ~Z!,!2 
1.200 

T!!?J;? !Of2 
92.0 

T92 !2f2 
92.0 

2 15 451.W 0.100 1.200 92.0 92.0 

l 30 460.161 0.300 1.200 92.0 92.0 
4 45 469,979 0.300 1.200 93.0 92.0 

5 60 ,n.1m 0.350 1.400 94.0 92.0 

6 75 486.964 0.320 1.LOO 94.0 92.0 
7 90 495.996 0.320 1 .400 ~-0 92.0 

8 105 504.100 0.320 1.300 94.0 92.0 

9 108/0ff 504. ,co 
10 

11 
12 

13 

14 

15 
16 

17 

1S 

1~ 

20 
21 

22 

ZJ 
24 
25 

fj~~~£~V~ ]Q!! {!1,!?14 o,~l' ].~§7 '.j!3, 1 9~,2 

ISOKINETIC DATA 

Mozz le Nurbcr: 

Cp Pitot !<be Coef.: 0.840 
Dia Nozzl~ Diame-ter, in: 0.24~ 

A sta,~/Ouc:t Area, inZ: U19.~ 

Vs flue Cas Ve:ocity, ft/sec: 33.3 

Qsd Vol1a11etric Air flow Rate, Dry SCfM; 1S:99.S 
Qew Volunetric Air Flow Rete, llet ACFM: 183:0.3 

XI 1,0l<inotic Senplir111 R•te, l; 102.9 

Vll(Dry) vol,- t.as Metered, Ory: 61.614 
Vlll(Std) Yohn, Cos Metered, Std; 60.327 

EMISSIONS RESULTS 

ug Cr•6 2.469 Vi 

1111/dsem Concentrat Ion, m./dsem: 1.44Sx 10·3 
gr/dstf Concentration, gr/dscf: 0.001& 10·3 

Lb/hr E11lu!«-1 Rate.lb/hr Plll!c: 0.082x 10-3 
lg/hr E11iulon Rate,(11/hr PMRc: 0.037& 10•3 

ug Cr 24.1170 lJ!I 

ln!l/dsem concentration, ,ng/dsc.,, 1L-559x 10·3 
gr/d&cf Concmtrat ion, gr/dscf: 0.006& 10·3 

Lb/hr Eaiiuion Rate,Lb/hc PMRc: 0.629x 10·3 
l(gn,r E11issl0f\ Rate , (g/hr PkRc: 0.376x 10·3 

IJg 0.000 ug 

11!1/dsc:a Concentr•t Ion, 11Q1dsc11: 0.000x 10-3 

gr/dsao Concentration, gr/dscr. O.OOOx 10·1 

lb/hr Emlaslon Rete,lb/hr PMRc: 0.000x 10·3 
KIi/hr Eo1i,;a;ion Rate,lg/hr PMRc: 0.000& 10·3 

C-125 �
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

PlRrit: Site 9 R~~.: OUT-CR-lOA Date: 6 · 6·90 

S°""'l i"II Location: outlet Operetor: IIH 

lrile-t Rt.n Tiae: 95 min R~ Start T;..,, 1110 ISOKINETIC DATA 
N"" sa...-pl ing Points: 7 RI.A'l Stop Ti..,: 1320 

~ou l r NUllber: 

Pressures: Cp Pitot Ti.t,e Coef. : 0.840 

Pbar Baramctric Prrssure, in Hg: 29.600 Dia Mozzle- Dia.11eter f in: 0.24C 

Pg flue Gas Sutic Press. In H20: 0.000 A Stack/Duct Area, 1"2: n ·9. S 

Ps Absolute Flu,, Gas Pr.,ss. in H9: 29.600 Vs flue Gas v..locity, Ft/sec : 39 .2 

Qsd Vol....,tric Air flov Rate, Dry SCFM: 17470.9 

Moisture Data: Qau \lol...,..trk Air rlow Rate. Uet ACFH: 21535.6 

Vic Vol. liquid Collected, m~ : 40.0 XI 1,okinetic s....,ling Rate, X: 100.9 

VwCstC:J vol~ of Water Vapor, SCF: 1.883 
XH20 lloisturt, Contc,nt, X by Vol.: 3.18 Va,(Dry) Vol""" Gas Metered, Dry: 61.198 

~02 Peront CO2 by vol..,.., Ory: 4.50 Vlll{Std) vol..,,. Gas lletrred, Std: 57.397 

X02 Percc,nt 02 by Volurc, Dry: 15.00 

Mid Dry Mole fraction: 0.968 

fo Orsa! Validation Value: 1.31 EMISSIONS RESULTS 
Ne: lstim.atec Dry 1101. Wt, Lb/Lb-Mole: 30.00 
Ns llet Nol. llt, lb/lb·llolr: 29.62 "II Cr•6 1.249 UU 

1111/dsell Canc:entrat Ion, ir,g/dscm: 0.768• 1C·3 

EIELD DATA gr/dscf Canc:entrat ion, gr/dscf : 0 . 000 .. 10-J 

lleter lox N...c.r: ENZ lleter Box dWa: 2.004 Lb/hr Ealssion Rate, lb/hr l'IIRc: O. C~Ox 10•5 

Ory Gas Meter Cal. Y: 0.985 Ass~ llolsture, 3.00 kg/hr E•ission Ratr,l::g/hr l'llk: 0.023• 10· 3 

Leak Test Rat", CFH: 0.008 Lenk Test Vac, In Hg: 15.00 

ug J -709 Ull 

S11A1Ple 0 ry Gas ~/dscn> Canc:entrat ion, mu/dsca: 2 . 282x 10·3 

Point T\N lletar Jtaading Dal ta P Del ta H Gas lleter Stack gr/dsd concentration, gr/dscf : 0 . 001x 10-l 

Non {min) {eu ft) { in H?O) (in N20) T~ (of) T~ {oFl Lb/llr Eo,iuion Rete, Lb/hr Pl4Rc: 0 . 149x 10· J 

1 0 987.874 0.400 1 .~00 71!.0 1~.o l(g/hr [mission Rate,l:g/hr Plll!c: 0.068• 10-3 

2 15 996.827 0.42C 1.400 83.0 156.0 

3 30 1006.430 0.430 1.500 88.0 163.0 ug 0.000 LIQ 

4 45 1016.370 0.390 1.300 92.0 166.0 o,g/dsan Concentration, l!Qldsao: 0.000. 10-J 

5 60 1025.980 0.440 1.500 95.0 165.0 ur/dsca Ccncentrat ion, gr/dsan: 0.000. 10-3 

6 75 1035.930 0.420 1.400 98.0 166. 0 Lb/hr Emission h t e,Lb/hr P~Re : 0.000x 10·3 

7 90 1095. 790 0.430 1.500 99.0 170.0 l::9/hr Emi s sion llate,Kg/hr PMRc: O.OOOx 10-J 

8 95/0ff 1049.cn 

9 

10 �

11 �

12 �

13 �
14 �

1S �

16 �

17 �

HI �
19 �

20 �

21 �

22 �
23 �

24 �

25 �

f ll/ALLAVC 9'3 61.1911 0.4111 1.429 90 .4 163.4 
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ISOKINETIC SAMPLING TMIN FIELD DATA AND RESU~TS TABULATION 

Plant: Site 9 Rlll No.: OUT-CR-lOB Date: 6-6-90 

Supl iny Local ion; Outlet Oper·otor: PIN 

N.,! Rlll Timr: 94 11in Rlll Start Tlae: 1131 

N.., S~l ing Points: 7 Run Stop Tin-.,: 1320 

Pressures: 
Pbar BerQr."llttric P~essure. in Hg~ 29.600 
P!i Flut' Cas Static Press. in H2C: 0 . 000 

Ps Absolute Flue Gas Press. in Ng: 29.600 

Moisture Data: 
Vic Vol. Liquid Collect~, 11l: 40.0 

Vw(std) Vol..,., of 1/ater Vapor, SCF: 1.111!3 

XX20 "<!fsture Contc,nt, X by vol,: 3.11! 

XC02 Percent coz by vol~. Dry: 4.50 
X02 Percent 02 by Voluni,, Cry: 15.00 

Hid Dry Mole fraction: D.96ll 
Fo Orsat Val id.1tion Value: 1.31 

Md Estimated Ory llol. llt, Lb/Lb·Mole: 30.00 

Hs lie! Mol. lit, Lb/Lb-Nole: ~.62 

FIELD DATA 
Meter Boa Nl61i>er: EN18 Meter Boa dKa: 1.934 

Dry Ga& Meter Cal • T: C.932 Ass<Ped Moisture: 6.00 
Leak Test Rate. Cf11: 0.009 LNk lest vac, in Hg: 15.00 

Sar.pl e Ory Ges 

Point Time Ht'!er Reading Del ta P Del ta ff Cos ~eter Stack 

Wi!J: l•inl lai fll I ic H'2l Sin l!l2l TS!!J2 loFl T!!!I! l!i!fl 
0 257.591 0.400 1.400 711.0 1~.o 

z 15 267.250 0.420 1.400 !J.O ,~.o 
3 30 2n.610 0.430 1.500 u.o 163 . 0 

4 45 268.200 0.390 1.300 92.0 166.0 

5 60 m.190 0.44-0 1.500 94.0 165.0 

6 7S 308.750 0.420 1.400 97.0 17C.0 
7 90 ,19.Z40 0.430 1.500 911.0 166.0 
8 94/0FI 322.055 

9 

10 

11 

12 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

F!NALLAVC 94 64.464 Q.418 1.429 9C.O 163.4 

ISOKINETIC DATA 

Noul., N~r: 

Cp Pi tot Tube Coef.: C.!!4C 

Dia Norzle 0iameter , in: 0. 24C 
A Stock/Duct Area, in2: 1319.S 
v, flue Cas Velocity, Ft/sec: 39.2 
Qsd volunetric Air Flow Rite, Ory SCfH: 1747C.O 
Oaw Vol..,,.,tric Air flow Rate, I/et ACFH : 21 S35. 9 

XI lsoldnetic s.,,-plfng Rate, X: 101.7 

V11(Dry) Volune Gas ~tered, Ory: 6,:. .46. 
Vll(Std) Vol.- Cas M,,tered, Std: 57.271 

EMISSIONS RESULTS 

UII Cr+6 1.237 ug 

1>1i/dscm Conce,ntrat lon, llljj/dscn,: 0.763• 10·3 

gr/dscf Cooc:entration, gr/dscf: o.oooa 10-3 

Lb/hr Eaission Rate, lb/hr PIIRc: 0.050x 10·3 

l:ii/hr Eai&Sion Rate,Kg/hr PMRc: 0.023• 10·3 

Cr 3.4C7 

111!;/dscr.i Concentration, lllg/d•<11: 2.101K 10·3 

gr/dscf Conc<ntrat ton, gr/dsc,f: 0 . 001x lC-3 
Lb/hr Emi•sion Rate,lb/hr PMRc: 0 . 137• 1C·l 

Kg/hr Emission Ute,Kg/hr PIIRc: 0.062x 10·3 

'Ill LIii 

ug 0.000 ug 

11111/clscm Concentration, 11'9/dsca: o.oooa 10·3 

gr/dSC111 concentntton, artdscm: 0.000x 10·3 

Lb/hr £mission Ratr,lb/hr PtUtct 0.000x 10·3 
(g/hr Emlulon Rate,a::g/hr PHRc: o.ooox 10·3 
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ISQKINETIC SAMPLING TRAIN FIELD DATA :AND RESULTS TABULATION 

Plant: Site 9 Run No.: 0UT-CR+6-l0D D•te: 6/ 6/ 90 
Sarrpling location: Outlet Operator: RU4 

Net Run Time: 95 min R""1 Start I ime: 1131 :ISOKINETIC DATA 
~"" S811Pl in& Points : 7 tu-, Stop rlmr: 1320 

Noule N~r : 

Pressures: Cp Pilot T<be Co,ef. : 0. 1!4C 

BarQ'Detric Press:.Jre, in ti;,: 29.800 Dia Noule Di-ter, in: 0.240 

Flue Gas Sta: ic Press. in H20: ·0.350 A Stadt/0uct Arca, in2: 1319 .5 

Absolute flue Gas Press. in Hg; 29.m, v, flue Ges Ye loci ty, ft/sec : 39. 1 
Osd Vol.....,tric Air Flow Rate, Dry SCFM: 1749, .4 

Moisture Data: Oaw Vol'6netric Air flow Rate, llet ACfM ; 21485. '. 

Vlc vol . Liquid Coll..:tKI, al: 39.0 Xi lsol: inctlc S811Pllng Ute, X: 92.8 

Vw(std) Vol....., of luller Vapor , SCF: 1.836 

Xll20 Moisture Content, X by Vol.: 3.35 Vrl(Dry) Volune Gas Netered, Ory: 56.476 

X.C02 Percent CO2 by Vol""", Dry: 5.00 Vra(Stdl Vol,- Cos Hc,terl'd, Std: 52 .81>2 

l;OZ Percent 02 by vol lffle, Dry: 1~.00 
Hfd Dry Hole Fraction: 0.966 

fc, orut Val iclation value: 1. 31! EMISSIONS RESULTS 
11d Esti1118tKI Ory Mol. llt, Lb/Lb·Hole: 30.00 

"' IHI Hol. Wt, Lb/Lb·llol•: 29.60 1111 Cr +6 1.189 ug 

,ng/dsan Conc~nt ra t ion, ~/dscm: O. 794x 10·3 

[J;ljLJ:! DATA gr/dscf Concentration, gr/dscf: O.OOOx 10-3 

Meter Box N~r: NU·2 Meter Box dHa: 1 .820 Lb/hr fa!ssion late, lb/hr PIIRc : O.OS2x 10·3 

Dry C&s Neter Cal. T: 0.969 Au.uued Moisture: 6.00 Kg/hr ialssion Rate,Kg/h r PIIRc: 0 . 024x 1C·3 

L..k Test Rate, Cfll: 0.012 Leak Test Vee, in Hg: 15.00 

VII Cr 2,905 ug 

Sar.pl e Dry Ga$ ,ig/d$cm Concentration, JDQ/dsai: t.939x 1C·3 

Point Tillll' M<,ter ReodinQ Del ta P Del ta N Cas Meter Stack 5r/dscf Concentration, g r /dscf: O. OOh 10·3 

~... j11in2 s,11 ' ll pn ~i102 I iQ H2Ql !!!!I! !St I Ts IS!FI Lb/hr E111i u i ora Rat e,lb/hr fllRc: 0 .127x 10· 3 

0 233.653 0.400 1.230 94 ,0 1511.0 kg/llr £minion Rate,l:g/hr PMRc: 0.058x 10·3 

2 15 241.350 0.420 1.291l 95. 0 156.D 

3 30 251.331 0.430 1.320 102.0 163.0 ug 0.000 ug 

4 ,s 260.502 0.390 1.160 107.0 166.D 1111/dsao Concentration, 119/dsao: O. ODOx 10·1 

5 60 269. 732 0 . 4'0 1.300 110. 0 165.0 1r/dsC11 concentrat Ion, gr/dsCII: o.ooox 10- l 

6 75 279.505 0.420 1.250 114.0 170.0 Lb/hr Em fsciar, Rate, Lb/hr PMJlc: O. OOOx 10· 3 

7 90 288.999 0.430 1.280 114.0 166. 0 Kg/hr Ea,hsion ~ate, Kg/hr PIIRc: O.OOOx 10·3 

8 9S/0Ff 292.129 

9 
10 �

11 �

12 �

13 �

14 �

15 �
16 �

17 �

18 �

19 �

20 �
21 �

Z2 
23 �

24 �

25 �

f[NAL£AVC 95 5!! , 476 0.418 t.261 10S . l 163.7 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS '19ABULATION 

Plant: Site 9 ~un ~o.: IN-RCCR+6-SA D•te: 6/3/90 

~IOl>l in1 Location: Inlet Operator: MAC 

Net Run ':' ime: 7S min Run Start lime: 1500 ISOKINETIC DATA 
~"" S411'1)( ing Points: 5 Run Stop Time: 1615 

Nozzle Ni..nbcr~ 

Pressures: Cp Pitot IIA>e Coef.: 0 .ll4C 

llnrceetric Pressure, in Hg: 29.600 Dia Nozzle Oiometer. in: 0.375 

flue Gos Static Press. in H20: -0.010 A Stael/Duct Area, in2: 14400.0 
Ps Absolute Fl~ ~s Pr-ess. in Hg: 29.599 Vs flue Cas. Vr.ocity, ft/sec: 24 .3 

Os:l VOll.lTl<!trk Air Flow Rate, Dry SCFH: 52111.3 
Moisture Data: Qow voluactr;c Air Flow Rate, llet AOH: 146014 . 4 

Vlo Vol. liq.,id CC>llectod, Ill: 83.6 :ti Jsokinetic S~l ing Rate, X: 87.9 
V.-(std) \Jo lune of Yater Vapor• SCF: J.935 

Xll20 Moisture Contoot, X by Vol.: 12.99 V,o(DryJ volune Gas lletered, Dry: 28. 793 

Xco2 Percent CO2 by Voll.lTI<!, Ory: 5 .00 Vm(Std) YOl1611e Gas Metered, Std: 26.348 

X02 Percent 02 by Vol...,.., Ory: H.00 

Hfd Dry Mele Fraction: 0.870 

fc Orut Vu idat ion Value: 1.38 EMISSIONS RESULTS 
Md Est ioated Ory Mol. lit, lb/~b-Mole: 30.00 

Ms llet llol. llt, lb/lb·llole: 26.44 ms 100 100.000n,g 

~/dscm Concent rat Ion, JnG/dseai: 1'.'14.032 

lIEL)2 D:I\TA grid.cf tonceot rat ion, gr/d&Cf: 0.059 �

Meter Box N~r: RAC-1 Meter Box dHa~ 1.851 Lb/hr Eaission Rate,lb/hr Pll~c: 26.158 �

Dry c.. Heter Cal. T: 1.000 Au.med Moi,ture: 30.00 tg/hr E11iuion Rate,Kg/hr "14Rc; 11 .865 �

Leak Test Rate' CFH: 0.002 Leak Test Vee, in Hg: 12.00 �

a,g 100 100.00C~ 

Sa~l• Dry Ga, lllg/dSCIC Concentration, ll9/dSC11: 134.032 

Point Time Heter Roding Delta P Oel ta N Gas MetPr Stack 11r/dscf toncentrat ion, 11r/dscf: 0.059 �

~Ii!!! (•in2 !~!I I t2 !in ~~21 I in ~201 I~ l2fl T~ !of! Lb/hr E,oi"ion Rate,lb/hr Pl4Rc: 26.158 �

1 0 271.100 0.080 0.450 100.0 800.0 Kg/hr Eralssion hte,K!l/hr PMRc: 11.865 �

2 15 276.061 0.080 0.500 110.0 670.0 �

3 30 282.965 0.08C 0.450 115.C 834.0 Ilg 100 1oa.000mg �

4 45 288.941 0.07C 0.3~ 118.C 900.0 ,ag/d,aa Content r•t icin# mg/ds"": 134.032 �

5 60 294.474 0.070 0.370 113.0 116].0 gr/dscm Concentrat ion, flr/dsc,o: 0.059 �

6 7S/OFf 299.893 �

7 

8 

9 �

10 �

n 
12 �
13 �

14 �

:s �
16 �
17 �

1a �
19 �

20 �

21 �

22 �

23 
24 �

,5 �

FjN-Ll'-V• ~ 2e.79} O,C76 ,,424 Jll ,2 81},4 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

P\ar,t: Site 9 Run Ho.: IN-RCCR+6-5B oate: 6/3/90 

S'""1l ing Loc:ation: Inlet Operator: KAC 

Net Run Tlne: 76 r.iln R111 Start Time: 1501 ISOKINETIC DATA 
HLIII SM!pl ing Points: 6 R111 Stop lime: 1616 

~ozzle N.r.t>er: 

Pressures: Cp Pi tot Tube Coe!.: 0.111.0 

Pbar Ser~tric Pre-s!ur~, in Hg: 29.600 Ole ~onte Oi...,.ter, in: 0.375 
•g flue Cas Static Press. in H20: ·0.010 A Staci./Cuc: Area, in2:. g,oo.o 
Ps Absolute flur Gas Press. in H;: 29.599 Vs fl~ Gas Velocity, ft/sec: 2,.4 

Osd Voliinrtric Air flow Rate, Dey s:FH: SC7~.7 

Moisture Data: Qaw Voluoetric Air Flow Ute, Wet ACfll: 1~3Z9.5 
Vlc Vol. Liquid Col lectcd, ml: 99. 1 XI Jsokinc,tic Saa.,ling Rnte, X: 93.0 

Vw(stdl Volune of 1/ater Vapo,-, scr: 4.665 
Xlt20 Moisture Content, X by Vol., 14.49 Vll(Ory) Vol,- Gas Metered, Ory: 28.379 

%CO2 Percent CO2 by VolU'!ll!, Ory: 5.00 Vln(Stdl Vol .... GI$ Metered, Std: 27.520 
XC2 Percent 02 by Vol,_, Ory: 14.00 

llfd Ory Mole Fraction: 0.855 
Fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
11d E&till\ilte<l Ory llol. Wt, Lb/Lb·llole: 30.00 
Hs llet MoL 1/t, Lb/Lb·Mole: 211.26 111g 100 100.000mg 

11!1/dsca concentretion, llg/dsal: 128.324 
FIELD DATA ;r/dscf Concentration, gr/dsef: O.OS6 �

Heter Box Nuroer: RA: 5 Heter Box dHa: 1.869 Lb/hr Emis.ioo Rite, lb/hr PMRc: 24.389 �

Ory cu Meter eel. r: 1.061 Acsuioed Moisture: 3() .00 K!l{hr Emission Rete,Kg/hr PIIRc: 11.063 �

Lealt Test Rate, CFk: 0.002 Leak Test Vee, in Hij: 12.00 �

"til 100 100.00!lm!; �
Sample Ory Gas "IJ/dscm Concmt rat 1on, ~/ch.cm: 128.324 �

Point lilllt Heter Reading oel ta P Del te H Gas Meter Steck ;r/dscf Concentration, gr/dsef: 0.056 �
w..,, imfn} !cu ft) ( in H;tO) 'In ~201 T~ ,oF) T!:!!!! ,aF) Lb/hr Ea,iuion Rate,Lb/hr PMac: 24.389 �

1 le.4.500 0.080 0.450 100.0 800.0 K~/hr £a,1ss ion Rate,Kg/hr PMRc: 11.063 

2 16 392.891 0.080 0.500 110.0 670.0 

3 31 399.252 0.060 0.4SO 115.0 834.0 n,g 100 100.0~ 

4 46 403.523 0.070 0.150 115.0 900.0 mg/dscm Concentration, "'lj/dscm: 128.324 

5 50 404.471 0.070 0.360 115.0 900.0 ;r/ds~r:, Concentration, gr/dscrn: 0.056 

6 61 407.267 0.070 0.370 115.0 563.0 Lb/hr E•lss!on Rate.Lb/hr PMRc: 24.389 
7 76/0fF 412.87'9 

8 
9 

10 �
11 �
12 �
13 �

14 �

15 �
16 �
17 �
18 �

19 �

20 �
21 �

22 �

2J �

24 �

25 �

Fl~A~£AV~ 7g ,§,F9 Q,m o,~so 111.7 827.8 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R<M'I No.: IN-RCCR+6-SC Date: 6/3/90 
s~l ing Locetion: 1Uet Operator: IIAC 

Met RLrl Time: n ndn R<M'I Start Tl""': 1502 ISOKINETIC DATA 
Nun S""l)l ir,g Point.: 5 RISI Stop Tire: 1617 

Nozzle Nurb<,r: 

Pressures: Cp Pilot Tl.be C~f.; o.s.o 
Pb.Jr Barometric Pressure, ;n Hg: 29.600 Dia Nozzle Df1111Cte-r, {n: 0.3~ 
Pg Flue Gas stoc;c Press. in HZO: -0.010 A Stack/Duct Area, in2: 14400.0 

Ps Aosolute Flu., Cos Press. in H11: 29.599 Vs Flue Gas Vtloclty, ft/sec: 24.7 

Osd Vot.-trlC Air flow Rate, Ory SCfM: 48685 .7 
Moisture Data: oaw Vol..-etric Air flow Rate, llet ACfK: 148191.9 

v:c Vol. Liquid Collected, o,(: 146.9 XI lsotinetic S°""ling Rate, 1: 96.7 
V•(std) Vollffle of 1/ater Vapor, SCf: 6.915 

:t/120 Moisture Content, X by Vol.: 19.91 Vm(Dry) Vol.- Ca• Metered, Ory: 28. 777 

~02 Percent CO2 by Vol...e, Dry: 5.00 Vn-Htdl Vol..,. c;a5 Metered, Std: 27.818 

XDZ Percent 02 by Volune, Dry: 14.00 

Mid Ory Mole fraction: 0.8J1 

Fo 0.-sat Val idetion Value: 1 .JS EMISSIONS RESULTS 
Md Es:in-•te<: Ory l'~l. Ill, Lb/Lb·llote: 30.00 

Ms llet Mol. llt, lb/lb-Mole: 27.61 av 100 100.oo~ 

1119/QSc,n Concentration, ag/dsca: 126.950 

FIELD DATA sr/dscf tonei,ntratlcn, gr/dsd: 0.055 �

Meter Bo~ NUllber: RAC 2 Meter lox dKa: 1 .856 lb/hr E11i&&ion Rate, lb/hr PMRc: 23.147 �

Dry Cu Meter Cal. Y: 1.056 Assuned Moisture: 30.00 kg/hr Eo,!ss:on Rtu,Kg/tlr PM~e: 10.499 �

Luk Test Rate, CFM: 0.008 leak Test Vac, In H1p 12.00 �

IQg 100 100.000ms 

SMpl e Ory Cas ag/dsco, Concent rat Ion, mg/ds<:11: 126.950 

Point Tiae Meter Reading Del ta P Delta H cas lleter suck 11r/dscf Concentration, gr/dscf: 0.055 �

N~ (o,ln) cev ft) (In H20) CIn H20) Teop (of) Te<!p (of I Lb/hr Emission Rate,Lb/hr PMRe: 23.147 �

1 2 208.000 0,080 0.450 100.0 soo.o Kg/hr Emission Rate,Kg/hr PMRc: 10.499 �

2 17 213.899 0.080 o.,oo 110.0 670.0 �
3 32 220.195 0.080 0.450 115.0 !34.0 "'II 100 100.000mg �

4 47 226. 164 0.070 0.360 115.0 900.0 ll'Q/dsCfll concentration, 1119/dsan: 126.950 �

5 62 231. 755 0.070 0.370 115.0 1163.0 gr/dscro Concentration, sr/dsem: 0.055 �

6 77/0fF 236.m �

7 �

8 �

9 �

10 �

11 �

12 �

13 �

14 �

15 �
16 �

17 �

11! �

19 �

20 �

21 �

2.2 �
23 �
24 �

25 �

2e.m 0 .076 0 .426 111 .0 813.4 
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ISO~INETIC SAMPLING fRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site9 RU"I No.: MID-CR-5A Date: 6·3·90 
S-,lfng Location: Midpoint Op,,rator: CV 

Ntt R\61 Time: 120 111in Run Start T;...,, 1447 

N1n S"'1"l Ing Points: 8 R..., Stop Tia,c: 1647 

Pressures: 
Pbar Barometric Pressure, in Mg: 29.490 
Pg flue Gas Stet ic Prus. in 1120: ·30.000 
Ps Absolute flue Gas Press. in Hy: 27.284 

Moisture Data: 
Vlc Vol. L i~id Collected, 01(: 46.3 
Vw(std) Volune of \laar Vapor, SCf: 2.17'9 

Xn20 lloisture content, l by Vol.: 4.35 
:tc02 Percfflt CO2 by Vol.ae, Dry: 4.50 
:11.)2 Perci,nt 02 by vol.-, Dry: 15.00 

Mid Dry Mole Freet ion: 0.956 
fo Orut Validation Value: 1.31 

11d Esti•ted Dry IIOl. wt, Lb/Lb·Mole: 30.00 
Ms \let Nol. llt, Lb/Lb·Nole: 29. 48 

FIELD DATA 
Meter lox W...t>cr: Al llc,ter Box dH1: 2.270 

Dry Ga& Heter Cal. l: 0.986 Aulltltd Moisture: 8.00 

Leak Test Rate, CFM: 0 . 001 Leak Test V.e , in Hg: 10. 00 

Seni,le Dry Gas 
Point Tin, Meter leading Delta P Del ta M Cas Nrlrr Stack 

NUI 1mio! !CU fS! !In HZQ2 \In HZQ! !!'!le !Ofl !!!!'12 !Of! 
1 0 984.4l2 O.loO 1.200 100.0 7'5.0 

2 15 992.ne 0 . 360 1.150 100.0 7'5 . 0 

3 lO 1000.374 0.320 0.900 100.0 82.0 

4 45 107.009 0.360 0.600 100.0 89.0 

5 60 10012,930 0.320 0.600 100.0 71!.0 
6 7'5 1018.~88 0.360 0.600 100.0 81.0 

7 90 1023. 743 0.360 0.500 100.0 84.0 
8 105 1028.372 0.260 0,400 100.0 84.0 

9 120/0ff 1036.612 
10 

11 
12 

13 
14 

15 
16 

17 
18 
19 

20 
21 

22 

23 
24 

25 

FIMAL£AVG 120 52.180 o.:nr 0.744 10C.O 81.0 

JSOKINETIC DATA 

Nonle Nuit)er: t·26 

Cp Pftot Tube Coef,: 0.640 

Dia Nozz l r D1emetrr, in: 0.24~ 

A Sue~/Ouct Area, in2: 1319.S 
Vs Flue Ga, Velocity, f t/s4'C: 34.2 

Clsd Vol...etric Air flON Rate, Dry SCFII: 1~991.9 

Qa11 Vol..,..tric Air Flow Rate , llet ACfll: 18786.1 

lf "oldnetic S-Ling Rate, X: 69.9 

Vtl(Dry) Voliae Gas Metered, Dry: 52.1& 
Va(Stdl Vol.- Gos Net~ed, Std: 47.906 

EMISSIONS RESULTS 

1111 c...6 3 .330 U11 

11'111/dscm Concentration, iog/dscm: 2.455x 10· 3 

gr/dlef concentration, ;r/dsef: O.OOlx 10· 3 

Lb/hr E•i"ion late, lb/ hr PIIRc: 0.147x 10·3 

Ke/hr E11iuion Rate,Kg/hr PMRc: 0.067x 10·3 

0.000 \J~ 

""/dsem conce<1~retion, IIQ/dsca,: O.COOx 10·3 
9r/dscf Concentrat i an, gr/dscf: O.OOOx 10·3 

lb/hr E111issl0<1 hte,Lb/hr PMRc: 0.COOx 10·3 
Cy/hr Erai 5s ion Ratr,l::i/hr PMJlc: 0. 000A 10•3 

"Ii 

ug 0.000 l.'11 
~/dsca concentration, IID/dsal: 0 . 000x 10·3 

ar/dsca Concentration, gr/dseil: o.ooox 10· 3 
Lb/hr Erni ,&ion Rate,Lb/hr PMRc: o.ooox 10·3 

ca/hr Emission Rete,Kg/hr PMRc: O.OOOx 10·3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 R111 No.: KID-CR-SB Date: 6·3·90 

S&r.l)l ing Location; Midpoint Ol)erator: GI 

Net R111 TifflO: 122 min RU"I Start Tillll': 1449 ISOKINETIC DATA 
NYll SMpl il'oll Poi..,ts: 8 Run Stop Tia,e; 16,1;9 

Nozzl~ N~r: t•27 

Pressures: Cp Pi tot Twe Co.f,; o.e,,;o 
P:..r llaraaetric: Pressure, in Hg: 29.490 Dia Nozlle 01ameter, ln: 0.245 

Py flue Gas Static Press. in H20: ·30.00C A suck/Due: t Area, inZ: 1319.S 

Ps Absolute Flue Cas Press. in Hg: 27.21!4 Vs flue Cos Veloei ty, ft/sec: 33.a 

Qsd Vol....,tric Air Flow Rate, Dry SCfM: 15763.3 

Moisture Data: 0111 Vol~trie Air flow Rne, wet ACFM: 18564.6 

Vic Vol. liquid Col lectcd, 111: 10.9 :ti rso«lnet ic Saq>l ine Rate, X: 99.4 

VwCstd> Vol._... of ll1ter vapor, SCF: 3.317 
Xlj20 Moisture Content, % by llol.: 4.66 Vlll(OryJ Vol.- Cas lletared, Dry; 71.513 

Xc02 Peretnt «>2 by Vollll>e, Ory: 4.50 Vll(Std) Voluae Cas Metered, Std: 68.270 

X02 Percent 02 by Vol....,, Ory: 15.00 

ll!d Dry Kole Fraction: 0.953 

fo Oraat Validation Value: 1.31 EMISSIONS ltESULTS 
11d Estl..ted Dry llol. Wt, Lb/Lb·llole: l0.00 

"· � liet Nol. llt • Lb/Lb·Mole: 29.44 '-'II Cr•6 1.082 '-'II �
a,g/clsem Concet1tretion, ,ng/dSCl1: 0.560• 10·3 

FIELD DATA vr/dsd Concentration, vr/dscf: 0.000. 10·3 

Heter Boa< Nuicer; AZ Meter Box dl!I: 2.047 Lb/hr Ellliss:on Rite, lb/hr PHRc: 0 .033• 10·3 

Ory Gas Meter Cal. Y: 1.024 Asstned Moisture: e.oo (g/hr Eroission Rate,(g/hr PIIRe: 0.01s. 10·3 

LH~ Test Rate, CFH; 0.002 Leak Test Voe, in H11: 10.0C 

ug 0.000 UII 

S1>1l)le Ory (;as ,ng/ds""' Concentration, o,g/d&ao: 0.000A 10·3 

Point Time Heter Reading Del ta P Delta H Gu Meter St.ck vrtdscf Conce,,tretlon, gr/dsd: 0.000. 10· 3 

W<r.1 !11in2 !cu ft2 ,in K202 (in H20! T!:!51 (oF2 T£!!1! ,of! lb/hr Ea,ission Rate,lb/hr PHRc: 0.000. 10·3 

1 0 m.su 0.360 1.500 100.0 76.0 ICg/llr E11issl0<1 Rate.Kg/hr PHRe; 0.000• 10·3 

2 15 783.382 0.360 1.500 100.0 75.0 

3 30 7'92. 912 0.250 1.oa0 100.0 83.0 ug 0.000 ug 

4 ,s 800.791 0.360 1.4l0 100.0 1!4.0 ag/dsaa Concentration, -.i/dscm: 0.000. 10·3 

5 60 809.1192 0.320 1.300 100.0 79.0 gr/dsca Concentr1t ioo, i,r/dliCIII: 0.000.. 10·3 

6 7S 818.881 o.360 1.500 100.0 e1 .o lb/hr E11hsion Rate.Lb/hr PNllc: 0.000• 10·3 

7 9l 827.861 0,360 1.330 100.0 81.0 l:g/hr Eaiission Rate,K11/hr PMRc: 0.000x 10·3 

8 105 8~.722 0.270 1.100 100.0 u.o 
9 122/0fF 845.039 

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �

24 �

25 �

F:NAL[AVC 1~? 71.513 0.329 1,325 100.0 80.6 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABUL1\TI0N 

Plant: Site 9 R1r1 No.: MID-CR-SC Dote: 6·3·90 

Sallplinv Le><:atlon: lli~tnt Operator: GB 

Net R.., Tirne, 120 min R111 Start Tin,: 1451 ISOKINETIC DATA 
N1,111 S"""'l Inv Points: 8 Rl.#l Stop Tirne: 1651 

Mozzle Nurber: t·30 

Pressures: Cp Pi tot l\be coef.: 0.640 
Pbor Barometric Pretiisure, in H9; 29.490 Dia Nozzle Di~ter. in~ 0. 245 

Pg flue Gas Sut le Preu. In H2o: -30.000 A suck/Ouct Are., in2: 1319 . ~ 

Ps Absolute Flue Gas Press. in Hg: 27.284 Vs Flue Gos Velocity, Ft/sec: 33.8 
c,d Volunetrtc Air Flo,, Rate, Dry SCfM: 15606.9 

Moisture Data: Oow Vol...,tric At r flow Rote , \let A:FM: \5573 .6 
Vlc Vol. Liquid Collected, ml: 88.6 ll lsokinetic S811l>l ing hte, l; 10~.e 

Vw(std) Vol..,. of !later Vapor, SCF: 4.170 

~20 Moisture Contfflt, X by Vol.: 5.56 Vm(Or-yl Vol.....e i.., Metered, Dry: T.J.446 

XC02 Percent CO2 by Volun,, Dry: 4.50 V11(Std) Vol.- ~, Metered, Std: 10.m 
~2 Percwit 02 by Volune, Dry: 15.00 
Mid Dry Mole Fr act ion: 0.944 

Fo orut validetlon value: 1.31 EMISSIONS RESOL~S 
Nd EstilMUd Dry Mol. 1/t. Lb/Lb·Nole: 30.00 

11$ \let Mol. llt, lb/Lb-Mole: 29.33 ug Cr•6 2.816 ug 

"'9/dSCffl Concentr•t ion, og/ds<•: 1. 405x 10·3 

FIELD DATA 11r/dscf toncentrat ion, 9r/d:icf: 0.001" 10·3 
Meter Boa N~r: 61 Meter Boa dHa: 2.004 Lb/hr Eo,isslon Rite, lb/hr PMRe: 0.082x 10·3 
Dry Gas Meter Cal, T: 1.034 A,:s...-ed Moisture: 8.00 [g/hr Emission Rate,Kg/hr PMRc: 0.037• 10·] 

Leak les~ Rate, CFII: 0.001 Leak Test VIC, in Hg: 10.00 
ug 0.000 ug 

S811"C)le Dry Gas 1151/dsca Concentration, ~/dscn,: O.OOOx 10·3 
Point Tim Meter leodil'lll Del ta P Del ta H Cos Meter Stack gr/dscf Concentration, gr/dscf: O.DOOx 10·3 

..... <min, <cu ftl <111 H?Ql <in H20l leop loFl IffW1 Lb/hr Emission Rate,Lb/ht PHRc: o.ooox 10·3 

1 0 190.972 0.360 1.500 100.0 76.0 [11/hr Emission Ratl!,[g/hr PMac: 0.000x 10·3 

2 1S 200.957 0.360 1.500 100.0 75.0 

3 30 210.424 0.250 1.000 100.0 M.0 ug 0 . 000 ug 

4 45 218.S02 D.360 1,500 100.0 81.0 ag/dsaa Concentration, rng/dsan: 0.000, 10·3 

5 60 228.S02 0.320 1.300 100.0 81.0 gr/dsao Concentration, 11r/dse111: O.OOOx 10· 3 
6 ~ 232.0112 0.3SO 1.500 100.0 82.0 lb/hr Eml11lon Rate.Lb/hr PMl!e: 0.000x 10· 3 
7 90 246.691 0.360 1.5DO 100.0 64.0 Kg/hr Elni"lon Rate,K11/hr PMRc: 0.000• 10·3 
8 105 256.352 0.270 1. 100 100 . 0 87,0 

9 120/0fF 264.418 

10 �

11 �

12 �

13 �
14 �

1S �

16 �
17 �

16 �

19 �

20 �

21 �

22 �

23 �
24 �

2S �

FI NAj./AVG 120 73,446 0.327 1 .362 100.0 111. 1 
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ISOKINETIC SAMPLING TRJ'.IN FIELD DATA A~D RESU~TS TABULATION 

Plan:: Site SI Run No.: KID-CR-50 Date: 6/3/90 
Saq,( lnQ Location: llidpolnt Operator: GCB 

Net R"1 Tiae: 120 1t1in RL.n Start Time: 1453 ISOKINETIC DATA 
Nuo S"""l ing Points: 8 Run Stop Ti-: 1653 

Noule N~r: T-31 

Pressures: Cp Pf tot Tube C~I.: 0.640 

Pbar Baranctric Pressure, in Hi: 29.49D Dia No,u:le Di~ter, in; 0.245 ,.Pg Flue Gas Sutic Press. in H20: -30.000 Stack/Duct Area, inZ: 1319.5 

Ps Absolut• Flue Gas Press. in H~: 27.264 Ys Flu.- Gns Velocity, ft/sec: 33.2 

Qsd Volunetrit Air Flo,, Rate, Ory SCFN; 15S80.8 

Moisture Data: Oa• Vollmetric Air Flow Rate, \let ACFM: 111252.7 

Vlc Vol. L i(lUid Collected, ml: 70.4 ltl lsokinetic $"""ling Rate, X: 91.9 

Vw(std) Voluno of llat•r Vapor, SCF: 3.314 

~20 Moisture Cooteot, 11. by vol.: 5 . 19 Ym(Dry) Volu,e Gu llatered, Dry: 64.995 

ll.C02 Percent CO2 by Vol""", Dry: 5.00 Vm(Std) Vol...., Ca• llctert'd, Std: 60.572 

:i:o2 Percent 02 by Vol...e, Dry: 14.00 

Mfd Ory llole fraction: 0.948 

Fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
11d Esti•tad Dry Ml. llt, Lb/Lb-llol•: 30.00 

lls ll•t Hol. Ill, Lb/Lb·Hole: 29.31! I'll 100 100.00°"'i 

11g/dsca Concentrat i on, IIIQ/dscn: 58.302 

FIELD DATA gr/dscf Concentrat fon, gr/docf: 0.025 �

Heter Sox l!~r: 1-2 lleter lox dHa: 2.215 Lb/hr Elnisslon Rate,lbthr PMRc: J.358 �
Ory Gas Keter cal. Y: 1.000 Aa..-d Moiatun: 7.00 l:g/hr Emission Rate,ICg/hr Pllllc: 1 .523 �

LHk Test Rate, CFM: 0.003 Luk rest vac, in Kg: 10.00 �

I'll 100 lC0.000,ng �

Ory Gas IIIQ/d5aa Concentration, l,g/04.CID: S8.302 �
Point Tl11e Meter Reading ~lte P Oel ta H ca, Meter Stack gr/d:scf Concentration, Qr/else/: 0.025 �

NUI (min) Ccu ft> (in H20) (in N?Q> ,..., (of) Teg> (of) Lb/hr Emission Rate,Lb/hr PMRc: 3.358 

1 6 569.337 0.360 1.500 100.0 76.0 IC;/hr Emission Rate,Kg/hr PMRc: 1.523 

2 21 578.201 0.300 1.200 100.0 75.0 

:s 36 585.887 0.250 1.000 100.0 83.0 re 100 100.00°"'i 

4 51 593.192 0.360 1.500 100.0 81.0 JfG/dscm Concentration, 11"13/dsCIII! 58.JOZ 
5 66 601.815 0.321l 1.300 100.0 82.0 gr/dsCfll Concentrat Ion, or/dsao: 0.025 
C, 81 609.978 O.JZ0 1.300 100.0 84.0 Lb/hr Emission hte,Lb/ hr Pllllc: 3.358 
7 96 618.191 0.360 1.500 100.() 84.0 l(g/hr E•ission Rate:,Kgn,r PMAe: 1.523 

8 111 626. 70I, 0.270 1.100 100.0 89.0 

9 120/CFF 634 .332 

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 

22 �

23 �

24 �
25 �

FINAL/AVG 120 64.995 0.316 1.300 100.~ 81.7 
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ISOKINETIC SAMPLING TRAIN FIELD DATA 

Plant: Site 9 R111 No.: OUT-CR-SA Date: 6·3·90 

Saq,ling Location: Outlet Operator: RM 

Net RIii Thoe: 120 min R111 Start 11:nt: 1455 

N\1:1 S~l inlj Points: 8 RLll Stop Ti""': 1655 

Pressures: 
Pbar Barometdc Prtssure. fn Hg: �

Pg Flue Cas Static Pre~s. in H20: �

Ps Absolute flue Gos Press. in Hg: �

Moisture Data: 
Vl c Vol. l t(lUid Collected, rr.l: 65.3 

Vwtstdl Volure of Water Vapor, SCF: 3.074 
Xll20 Koisture Conto,nt, X by Vol.: 4.30 

%CO2 Percent CO2 by volu,,e, Ory: 4 .50 

ll:.'l2 Percent 02 by Vol...,. Ory: 15.00 

Mfd Ory Mole Fr.ctioo: 0.957 
Fo Orut Val ldatlon Va(uo,: 1.31 

11d Esti ....ted Dry Nol. Wt, Lb/Lb-Mole: 30.0~ 

"' I/et Nol. llt, Lb/Lb·Mole: 29.48 

FIELD DJI.TA 
Mtter BOK 1!'6Tber: En2 Meter BOK dHI: 1.985 

Ory Gas Meter c, l. Y • 0.985 Ass~ Moisture: 3.00 
lrak TPSt Rate, CF": 0.000 Luk Test Vac, in H;: 15.00 

Sa,rplr Dry Cas 

Point TiN Mrter Reading Del ta P Delta H Gas Meter Stad 
Mui, , !fflin) 

0 

!CU ft) 

711.785 

! In H20) 

0.450 

!in H;>()) 

1.400 

1!!!!J1 !of) 

77.0 

T~ (oF) 

127.0 

2 15 721.292 0.400 , .4(Y.) 82.0 129.0 

3 30 729.292 o.no ,.coo 88.0 137.0 

4 45 738.384 0.380 1.200 92.0 135.0 

s 60 746.235 0.370 1.200 94.0 136.0 

6 75 756.212 0.360 1.300 95.0 131.0 

7 90 765.620 0.400 1.,00 96.0 131.0 

8 105 m . 2,2 0.350 1.200 9S.O 146.0 

9 120/0f F 7!5 . 015 

10 

11 

12 

·3 
'. 4 

'.5 

',6 

'.7 
·.e 
',9 

20 

21 

22 
23 

24 
25 

FINAi [AVG 120 71.230 0.379 1.262 89.9 1'54.0 

AND RESULTS TABULATION 

ISOKINETIC DATA 

Nozzle Nurtler: 

Cp pi tot lwe Coe!.: 0 .840 

Die Nonie Di-tar, in: 0 .250 
A Steck/Duct Arca, in2: 1319.5 

v, Hue Gas Veloc i ty, ft/UC: 36.6 
Qsd Volunetric Air flow Rate, Dry SCFN: 16849.7 

0ai, Voh-tric Air Flow hte, I/et ACFM: 20095.6 

XI lsokinctic Sa,rpling Rate, X: 91 .0 

Vm(Ory) Vollfflt Gas Metered, Ory: 

VmCStd) Volune Gas llehred, Std, 

EMISSIONS RESULTS 

U!I Cr•6 1.886 ug 

au/dscm Concentration, "'ll/dacm: o.973• 10· 3 

gr/d&d Concentration, gr/dscf: o.ooox 10-3 

lb/hr E111ission Rate, lb/hr Pllllc : 0.06h \0·3 

Kg/hr Emissioo Rate,Kg/hr PNRc: 0.028x 10·3 

0 . 000 

lng/dsca, Conce,ntrat i Oil, a,g/dscm: O.OOOx 10·3 

wr/dscf Concentrat i on, gr/dscf: 0.000. 10·3 

Lb/hr Emission Rate,Lb/hr PIIRc: o.ooox 10-3 
l(g/hr Emission Rate,l(g/hr PMRc: 0.000. 10·3 

uu uu 

o_ooouu "II 

11111/ dsCIII Con<;entrat ion, 11111/dsar,: O. OOOx \0·3 

gr/dsCIII Concentration, 11r/dsan: O.OOOx 10·3 

lb/hr Emiutcn Ratr,lb/hc PMRc: 0.000. 10·3 

Kg/hr EffilHlon Rat e,~g/hr Pt4Rc: O.OOOx 10·3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 Run No.: OUT-CR-SB Date: 6·3·90 

SMl)l Ing Location: out let Operator: 1114 

Wet Ru, Time: 1ZO min Rtr1 Start T1111e: 1450 

Nun Sa,q>l Ing Points: e Ru, Stop Time: 1650 

Pressures: 
Pbar Barcattrfc PrcssJre-. in H;: 29.490 

Py fl~ Cits Static Press. in H20: 0.000 
Ps Absolut~ flUf' Gas Pr•ss. in Hg: 29.4~0 

Moisture Data: 
Vlc Vol. Li (f.Jid Collected, Ill: 78.l 
Vw(std) 1/ol.- of llater Vapor, SCF: 3.704 

Xli20 lloisture Content, X by Vol.: 5.09 
XC02 Pereent CO2 by Vol""", Cr-y: 4.50 

W2 Pe"ent 02 by vol""*, Dry: 15.00 
Mfd Dry )lol e Fract Ion: 0.949 

Fo Orsat Validation Value: 1.31 
)Id Esti..ted Ory Mol. llt, Lb/Lb·IC<>le: 30.00 
lls llet Nol. llt, lb/lb-Kale: 29.39 

FIELD DATA 
Heter iOJ< N'8ber: Ul Meter BOJC <IHa: 1.934 
Ory Gas ...ter tal. Y: 0.932 Ass\l!led Moisture: 3.00 

..eak Tut Rate, CFII: o.oco leak Test vac, in Hg: 15.00 

S~le Dry Ga• 
P<:lnt Thoe lleter Rudi ng Celte P Celta ff Gas lleter Steck 

~"" {min! ,cu ft! ,in H'lO! 'in M<'Ol T$:!!I! {oFl T~ {oF! 

0 968.4U 0.400 1.400 78.0 128.0 

2 1S 978.328 0.370 1 .400 BJ.D lll.D 

3 30 987 .442 0.:54-0 1.000 86.0 138.0 
4 45 996.555 0.380 1.200 90.0 134.0 

s 60 1005.834 0.000 1.200 93.0 137.0 
6 TS 1015.615 0.360 1.300 93.0 13Z.O 

7 90 1025. 702 0.400 1.400 95.0 137.0 
e 105 1036.137 0.350 1.200 95.0 147.0 

9 120/0ff 1046.389 

10 
11 

12 
13 

14 
15 

16 
17 

18 
19 

20 

21 
22 

23 
24 

25 

f !~Allt.:i!i 1zg 77,9~1 0.284 1 .~62 69. 1 135.7 

ISOKINETIC DATA 

Wozz le NYllbrr: 

Cp Pi tot Tlbe toef.: 0.840 
Ola Norzle Dlamt'ter, in: 0.250 

A Stack/Duct Area, in2: 131~.5 
v, flue Gas llelochy, Ft/sec: 31. 7 

Osd Valunetric Air flow Rate, Dry SCfl(: 14465.8 
Qaw Vclunetric Air flow Rate, \let AUM: 17448.4 

:tl 1,otinet le Saq,l Ing Rate, l: 106.9 

VIQ(Dry) Vol.- cas lletered, Dry: n .n, 
Vll(Std) Vol.- Gas ~u,red, Std: 69.051 

EMISSIONS RESULTS 

Ujj Cr•6 3.179 ug 

~/dscm concentration, ,ng/dsca: 1.62~x 10·3 

9r/ciscf Concentration, 9r/dscf : 0.00\x 10·3 

Lb/hr Eaiuion Rate, lb/hr "'4Rc: 0.088x 10·3 
Kg/hr Ea!sslon Rete,Kg/hr PMRe: 0.040x 10·3 

ug 0.000 ug 

11111/dscm toncentrat ion, ag/dsca; D.OOOx 10·3 

11r/dscf Concentration, 9r/dscf: 0 .000x 10·3 

lb/hr Emi5.a.ion late1 Lb/hr PMRc : O.OOOx 10·3 
Kg/~.r Emlufon Rate.lg/hr PMRc: o.ooox 10·3 

ug 0.000 u; 
ag/dsca Cancentrat ion, '"llfdscm: o.ooox 10·3 

gr/dsaa concentrat fori, gr/dscm: O.OOOx 10·3 
Lb/nr Emission htt!,Lb/hr PIIRc: 0.000x 10·3 

KIi/hr Emission Rate,Kll/hr Pl<Rc: o.ooox 10·3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULJ\TION 

Plant: Sita 9 Run No.: OUT-CR-SC Date: 6·3·90 

S~lir,e Location: Outlet Operator; BO 

Net Run Ti.._., 120 a\n Run Start 1 lw: 1,57 

N"' Sa,rpl ing Points: 8 Rl.l'I Stop lia,e: 1657 

Pressures: 
Pbor Barcxnetric Pr~ssur~, ;n Hg: 29.490 

Pg Flue Gas Static Press. in H20: 0.000 
Ps Absolute flue Gas Press. In Hg: 29.490 

Moisture Data: 
Vic Vol. Liquid C<Jl lected, al: 53.8 

Y11(std) Volune of Weter Vapor, SCF: 2.5l2 

XHZC Koi,ture Content, X by Vol.: l.3' 

XC02 PercMt CO2 by Volune. Ory: 4.50 

xoz Percent 02 by Volune, Dry: 15 .oo 
Nfd ory llol• Fraction: o.967 

Fo orsat Vil idation Value: 1.31 

Nd EsthNlted Dry Nol. \It, Lb/Ll>·Kole: 30.00 

Ms Wet Nol. llt, Lb/Lb·llole; 29.60 

FIELl2 DATA 
Meter Box NU!t>er: N16 Meter Box dHa: 1. 762 

Dry Gas Meter Cal. T: 0.996 As,.aned Moisture: 3.00 

Luk lest Ritt, CFIC: 0.000 Leek Test Vee, In H;: 10.00 

S•~ie Cry i..s 

Point Time Meter Reading Del ta P Delta H Gas Meter Stack 

Nil!) ,.,1n2 "u fS2 (in Hi:2) tin ~Z2l I& ;of) !ml ,ofl 
0 227.516 0.450 1.400 78.0 12!.0 

2 15 237.600 0.420 1.400 83.0 1ll.O 

3 30 246.632 0.300 1.000 85.0 140.0 

4 45 255.715 0.350 1.200 96.0 135.0 

5 60 265.715 0.360 1.200 99.0 139.0 

6 75 274.092 0.400 1.300 100.0 132.0 

7 90 285.023 0.390 1.400 101.0 138.0 

8 ,cs 295.248 0.340 1.200 100.0 147. 0 

9 120/0Ff 305.448 

10 

11 

12 

1l 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

F!NA~£AV~ 1l0 n,m 2.m ] ,262 22.7 l~M 

ISOJCINETIC DATA 

Nozzl. N<r.ber: 

Cp Pitot Tube Coef.: O.&.O 
Dfa Nozzle Di ...ter, in: 0.2SO 

A Staclr.fl)uct Area, in2; 1319.~ 

Vs Flue Ges Velocfty, Ft/uc: 36.3 

Osd Volunotric Air Flow Rate, Dry SCFII; 16652.0 

0ew Volunetrtc l.ir Fl011 Rate, wet ACFN: 19';83 . 7 

XI tsokine-tic SattJ>l ing Rate, X: 97.4 

Vra(Dry) Vol..nr Gas Hctered, Dry: 77.952 

Vm(Std) Volune Gas Hetered, Std: 73.258 

EMISSIONS RESULTS 

Ilg Cr-6 3.092 U9 
"G/dsao Concentr.at ion, rgjds<:111: 1.49h 10·3 

9r/dscf Concentr•t ion, 9r/d&cf: 0.00h 10·3 

Lb/hr Emission R,te, lb/hr PMRc: 0.094x 10·3 

Kg/hr Emi&&ion Rate,l9/hr PIIRc: 0.043• 10•3 

0.000 

11111/dscm Concentrat:on, i:,s/dsC111: O.OOOx 10· l 

gr/dscf Concentration, ar/dscf: O.OOOx 10·3 

Lb/hr Emission Rate,Lb/hr PIiie: O.OOOx 10·3 

Kg/hr E01is1ion Rete,Kg/hr PMRc: O.OOOx 10·3 

U9 U9 

ug 0.000 ug 

"'51/dscm Concentration, ~/dsc,n: O.OOOx 10•3 

gr/dscni concentr.tion, vr/dscm: O.OOOx 10·3 

Lb/hr EaiS$1on Rete,Lb/hr PIIRc: 0 . 000. 10·3 

KC/hr E•ission Rate, ~;/hr Pl4Rc: O.COOx 10·3 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R..., No.: OUT-RCCR+6-5D Oare: 6/3/90 

San-pl ing local ion: OUtlct Opt'r11or: 80 

Wei RU'\ Ti.,.: 120 min RU'\ Starr Tlmr: 1458 ISOKINETIC 01\TA 
~""S-lin,;,Points: 8 RI.In SlC!) T;.,., 16~6 

Nozrlr th.nbcr: 

Pressures: Cp Pi tot lube Coef.: O.fV.U 
Pilar Barometric Prt"ssure. fn Hg: 29.490 Die Nozzle Oio.11etrr, in: 0.250 ,.Pg Flue Gu Stati; Press. In 1120, 0.000 Stack/Ouet Area, in2: 13\Y.~ 
Ps Absolute Flue Cas Press. in HQ: 29.490 Vs Flue Gas Velocity, Ft/sec: 36.0 

Osd Volynetric Air Flow Rate, Dry SCIM: 1~91C. l 

Moisture Data: Qew Volumetric Air flow Rate, llet ACfN: 19n0.7 

Vlc Vol. liquid Col lectcd, ml: 31.6 XI !•ol;inetic S-ling Rote, X: 93.4 

vwcstd) Vol1.111e of Water Vapor, SCF: 1.487 

Xil20 Hoistuse Content, X by Vol.: 2.07 Vno(Dry) Vol.- Gas Meter~, Orv: 76.820 

XC02 Percent CO2 by Vol<m:, Dry: 5.00 VOl(Std) Vol...., Gas Heter~. Std: 70.49( 

1'02 Percent 02 by vol.-, Ory: 14.00 

"Id Dry llole Fraction: 0.979 
Fo OrHt Val ldetion Value: 1.38 EMISSIONS RESULTS 
lie Estin-.at..i Ory Mol. WI, lb/lb·Mole: 30.00 

"· � llet 14ol • 1/t, lb/lb·Mole: 29.75 mg 100 100.CCIOing �

mg/dSCIII ConcMtr•ticn, mg/dscm: 50.096 
FIELD DATA gr/dscf Conc~ntration, gr/dscf: 0.022 �

Meter BOX NI.Aber: 11V 7 Meter tox dHe: 1.687 Lb/hr E,.issicn Rite, lb/hr PMRc: 3.173 �

Ory Cu "eter Cal. Y: 0.969 Asaunrd Moisture: 7 . 00 Kg/hr Eahsicn Rate,Kg/hr PIIRc: 1.,39 �

Leal. Test Rate, CFH: O.DOO leak Test Vee, in hg: 1S.OO �

mg 10a 100.0:X,,,,., �

Sarrple Ory Gas 1ng/dsc11 Cor,c~ntration, o,;/cison: 50.~6 �

Point Tine Meter Reoding Del ta P Delta M Cias Meter Stack 9r/dscf Concentration, 11r/dscf: 0.022 �

Mun ~11in) (£U fS2 (in Hi:Ql l in H20l Tf.'!11 !Of l 1~ iof! L!>/hr Emiuion Rate,Lb/1,r PMRc: 3.173 �

1 0 957.668 0.430 1.400 76.0 127.0 Kg/hr Emission Rate,Kg/hr PMRc: 1.439 �

2 15 967.455 0.400 1.400 81.0 133.0 �

3 30 976.28-1 0.320 1.000 87.0 140.0 111!1 100 )00 .000,ng �

4 45 965.252 0.350 1.200 94,0 134.C 11!1/dsc• Concentr•I ion4' ,ag/dsc11: 50.096 �

5 60 994.459 0.340 1 .200 95.0 136.0 gr/dse11 Concentration, gr/dscro: 0.022 �

b 7S 1003.932 0.380 1.200 97.0 135.0 Lb/hr Emission hte,lb/hr PHRc: 3.ll'3 �

7 90 1013. 7'55 0.390 1.400 100.0 139. 0 Kg/hr Emission Rar~,Kg/hr PMRc: 1.439 

8 10S 1023.1153 0.350 1.200 100.0 141.0 

9 120/0FF 1034.488 

10 �

11 �

12 �

13 
14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �
23 �
2, 
25 

f l~A~loV~ 1z~ 72,1!~0 Q.36~ 1,~Q 91.2 qs,9 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Ren No.: HID-MMS-7A Date: 6/4/90 

Sanl)li"9 Location: Nldpoint Oprretor: CC8 

I.et Ren Thoe: 120 min Rll'I surt Time: 1ne ISOKINETIC DATA 
NYn S~l i"!I Points, 24 Rlrl Stop Ti""': 1918 

Nou le Nurber; 

Pressures: Cp Pitot Tube Cod.: 0.640 

Baroo,etric Pressure, in Hg: 29.20a Dia Noule Oia.1>eter, in: 0.24S 
Flue Cas Static Press. in H20: ·30.0~0 A Stack/Duct Area, in2: 1319.S 

P• Ab$olute flue Gas Pre... in Hg: 26.994 v. flue c.. Velocity, ft/sec: 3~.! 
Osd Volumetric Al r rtow Rate, Ory scn1: 16282. 1 

Moisture Data: Voll600tric Air now Rate, Wet ACFN: 19706.4°"" Vlc Vol. Li<J.Jid Col lectec. ml: n.o Xt l•ol:l.,.,tic SNt>linQ Rate, X: 101.2 

Vw(std) Vol.- of Water Vapor, SCF: 3.369 

Xll20 Moisture Content, X by Vol.: 4.5! Yll(Ory) Volune Gas Netered. Ory: 74.476 

l;C02 Percen: CO2 b'f Vol.r.ie, Dry: s.oc Vlll(Stdl Vol.- Ge• lletered, Std: 70.670 
X02 Percent 02 by Vol.-, Ory: 14.00 

Nfd Dry Nole Fraction: 0.~4 

fo Orsat Val ldatioro Value: 1.38 EMISSIONS RESULTS 
Nd EstiiMted Dry Mol. Ill, Lb/Lb•Mole: 30.00 

NS Wet Nol. Wt, Lb/Lb·Nole: 29.45 mg 100 100.00:)mg �

118fdscm Concmtrat ion, ,ng/dscm: 49.9T.2 �

FIELD DATA gr/dsd CO"\C~ntration, srtoscf: 0.022 �

Meter la• NYTber: A•2 Meter Box dHa: 2.047 lb/hr EO"ission Rate,lb/hr PMRc : 3.047 �

Ory Gas Neter Cal. T: 1.024 7.00 Ltgthr Emission Rate,lts/hr PMRc: 1 .382 �'"'~ Moisture: �
Leak Test RatP, CFM: 0.015 Leak Test Va,:, in Hg: 10 .00 �

R'8 ,co 100.ooo.,g �

SM"Ple Ory Gas ll'gl/dscm Ccnctntraat 1 on, ,ng/dscm: 49.9T.2 �

Point TilllC Meter Reading Del ta P Del ta H Cu Meter Stac.k gr/dscf Concentration, gr/dscf: 0.022 �
Nuo (min) (cu ft) (in H20J (In H?OJ lfflJ' (oFJ TN!p (of) Lb/hr E11issic,n hte,Lb/hr PMRc: 3.047 �

1 0 869.542 0.360 1.500 9B.O 86.0 Kg/hr Eaiuion Rate,ltg/hr PMRc: 1.382 

2 5 892.249 0.360 1.500 98.0 e6.0 
l 10 89~.391! 0.360 1.SOJ 9B.C 86.0 11111 100 100.ooo.nv 

4 15 1198.552 0.360 1.400 98.0 90.0 111;/dscm toncentr1tion, Wdsaa: 49.9n 
5 21) 901.663 0.360 1.400 98. 0 92.0 gr/dsan Concentration, gr/dsaa: 0 . 022 

6 2S 9C4.76S O.l60 1.400 98.0 92.0 Lb/hr E11issioro hte, lb/hr PMRc: l.047 
7 30 907.873 0.360 1.400 98.0 92.0 Kg/hr Eoai,sion Rate,l(g/1,r PMRc: 1.382 

e 35 910.972 O.l60 1.400 98.0 92.0 �
9 40 914.092 0.360 1.400 98.0 92.0 �

10 45 917.212 O.l60 1.400 98.0 91.0 �
11 50 920.321 0.360 1.400 98.0 91.0 �

12 5S 923.431 0.360 1.400 91!.0 90.0 �
13 60 926.564 O. l60 1.400 911.0 90.0 �

14 6S 929.692 0.360 1.400 91!.0 90.0 �

15 70 932.811 0.360 1.400 98.0 90.0 �

16 75 93S.931 0.360 1.400 98.0 92.0 �

17 t.O 939.0U 0.360 1.400 911.0 92.0 �
18 115 942.128 0.360 1.400 98.0 92.0 �

19 90 945.248 0 . 360 1 .400 9e .O 92 .0 �
20 95 94!.362 0.360 1.400 98.0 92 .0 �
21 103 951.502 0.360 1.400 98.0 91.C �

22 10S 954 .642 0 . 360 1.400 98.0 M . O �
23 11a 957.790 0.360 1.400 96.0 86.0 �

24 11S 960.918 0.360 1.400 98.0 87.0 �
25 120/0fF 964.018 �

FI ~AL/,'V~ 120 74.476 0.360 1.412 96 . D 90. 2 
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ISOKINETIC SAMPLING TRJ\IN FIELD DATA AND RESULTS TABU~ATIO~ 

Flant: Site9 Run No.: OUT-MMS-7C Date: 6/6/90 
S~l i~ local ;on, WILE! Operator: RLM 

Net Ru, Ti..,, 100 a,in R<.n Start Tin-.:: 0830 ISOKINETIC DAT.i\ 
~"" Saq,l ing Point,: 21 R..r. Stop l iine: 1015 

Nau le Nu,b,r: i-8 
Pressures; Cp Pitot Tube Coef.: 0.!140 

Baroaetric Pressure, in Hg: 29.800 Dia Nozzle Diameter, in: 0.2~3 
Flue C1s Static Press. in H20: ·0.380 A Stack/Duct Ar-eu, in.!: 1319.5 
Aboolute flue Gas Press. In Hg: 29.m Vs flue Gas Velo<iw, f ttsee: 39. 7 

=o 

Qsd Volunrtric Air fl011 Rate, Dry SCFII: 18436.2 
Moisture Data; Qaw Volumetric Air flow Rate, Wet ACFM: 21026. 1 

Vlc Val. Liquid Col lectcd, ml: 63.4 :u lsolr:inct ic S-l i"!I R~te, X: 106.2 
Vw(std: Voluae of water v11por, SCF: ,.984 

kaisture Conterit, X by Vol.: ~ .16 \'a(Dry) Volune Gas Metered, Dry: 71.940 
xco, Percer.: CO, by Volt111e, 0ry: S .00 Vll(Std) VolUIC Gas ~tered, Std: 68.823 
Ul2 Percent CZ by \'olurr, 0ry: 14.00 
Nfd Dry Nole Fraction: 0.958 
fo Orsat Validation Value: 1 .38 EMISSIONS RESULTS 
MC E,tiir•ted Dry llol. Wt, Lb/Lb·llole: 30.00 
Ms Uet Mol. Ut, Lb/Lb·Molc: 29.50 100 100 .000mg~ 

"'i/dscm Concentrut ion, ffii/dscm: 51.112 
FIELD OATJ\ gr/dsef Concentration, sr/clscf: 0.022 �

Meter loJ< N...t>er: N· 16 Meter loJ< dHa: 1.762 Lb/hr E11iuion Rate, lb/hr PMRc: 3. 543 �

Ory Gas Meter Cal. Y: 0.996 Ass~ Moisture: 6 . 00 K;/hr Elli ss; on Rate, i::,1hr PIIRc: 1 .607 �
Leak Test Rate, CFII: o. 002 Leak Test \!ac, in Hij: 15.00 �

Ill!; 100 100.00Cmg �
~l, Dry Gas ,ng/dscrr. Conecn,rat; or., 11g/dscm: S1 . 312 �

Pcint T i,oe M~ter ReadiP9 Del ta P Del t• H Ga, Meter Staci< gr/dscf Concentrat;on, 9r/dscf; O.C22 �
Nlr.l !11in) !cu ft) Sin H2C) !In H20) T~ (of) T~ {o') Lb/hr E11inion Rete,lb/hr PMRc: 3 . 543 �

0 629.852 0.440 1.350 62.0 1l7.0 l11/llr Emission hte,l11/hr PIIRc: 1.607 
2 5 ~3.115 0.,20 1.290 66.0 \JS.O 

3 10 636.198 0.450 1.380 70.0 1l8.0 '"II 100 100.oo~ 
4 15 639.511 0.440 1.350 75.0 139 .0 mg/dsan concentration, ag/dsa1: 51.312 
5 20 642.815 0.430 1.340 80.0 139.0 gr/dsao Concentration, gr/dsm: 0.022 

6 25 646.141 0.460 1.430 82.0 140.0 Lb/hr Emi"ion Rate,Lb/hr PNllc, 3.543 

7 30 649.535 0.440 1.350 84 . 0 140.0 lg/hr Emission Rote,l(g/hr Pllltc: 1.607 

6 35 652.946 o.~,o 1.290 87.o 1~0.0 
9 40 656.173 0.450 1 .400 81!.0 135.0 

10 4S 6S9.509 0.430 1.360 90 .0 129.0 �
11 50 662.84.1, 0. 420 1 .360 92.0 137.0 �
12 55 666.21S 0.450 1 .450 ~.o 139.0 �
13 60 669 .675 0 . 470 1.520 9S . O 139. 0 �
14 65 673.312 0.415(] 1.550 97 .o 139.0 �

15 70 676.819 0 . 460 1.550 915.0 141 . 0 �
16 75 680.414 0.460 1.480 99.0 1211.0 �

17 80 683.920 0.470 1.520 100.0 123.0 �
18 8S 687.595 0.460 1.540 102 .0 1115.0 �

19 90 691.259 0.440 1.420 102.0 135.0 �
20 95 694.548 0.470 1.520 103 .0 141.0 �
21 100 698.07'1 0.480 1.5SO 104 . 0 144.0 �

22 100/0f f 701 . 7';2 �

2l �

24 �

25 

flWA'.LAV~ 100 71.940 0 . 450 1 .430 89.0 136. 1 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND R_ESULT_J; TABUL'.TION 

Plant, Site 9 R.., Wo.: OUT-MMS-7A Dote: 6/4/90 

S"""l ing Location: Outlet Operator: RLM 

Not R111 Tl...,: 120 min Run Start Time: 1715 ISOKINETIC DATA 
Nun S~l ing Points: 11 «<r1 Stop Ti""': 1915 

Nonle NLm>er: 1 ·5 
Pressures: Cp Pi tot Ti.be Coe:!.: 0.81.0 
Pbar Bar"""'trie Pressure, in Hg: 29.300 Dia Nonle Dhmetet, 1n: 0.242 
P9 Flue 01, Stati, Pres,. in HZO: ·0.Z'.iO A Stack/Duct Arco, in2: 1319.5 
Ps At>oolute Flue Cas Press. in Hg: 29 .282 Vs flue Cu ve\oel ty, Ft/see: 53.5 

Qsd Vol\aetr,c Air Flow Rate, Dry SCFM: 24361.8 
Moisture Data: Qaw Volumetric Al r flow Rate, llet ACFM: 29435 .8 
Vlc Vol. Liquid Colle<:t.d, al: 81.5 XI lsol:inetic S411T'pling Rate, X: 100.2 
Vw(std) Vol,nr of \later Vapor, SCF: 3 . 1136 

X/120 Moisture Content, X by Vol.: 3.62 Vm(Ory) Vol.,,. Ca,; Metered, Dry: 109,922 
X.C:02 Percent CO2 by Volune , Dry: 5.00 Vlll(Std) Voluoe cas Metered, Std: 102.105 
X02 Percent 02 bf VolLl!le, Dry: 14.00 
Mfd Ory Mole Fraction: o.96f, 

fo Orut Validation Value: 1.~ EMISSIONS RESULTS 
Md EstiNted Dry Mol. Wt, Lb/Lb· llole: 30.00 
Ms llet Mel. llt, Lb/Lb·Mole: 29.57 ms; 100 100.000llg 

11111/dscm Concentration, ,ng/dsan: 34.587 
FIELD DATA gr/dscf Conc~t rat ton, gr/dsef: 0.015 �

Meter Bo~ Nuit>er: W·16 Heter B0X dHa: 1.762 lb/hr E1Di ,sion !late, lb/hr PMRc: 3 . 156 �
Dry Cas Meter Cal. Y: 0.996 Assuned Hoisture: 6.00 Kg/hr E11ission Rate,Kg/hr PMRe: 1.431 �
Leak Test Rate, enc: 0.006 Leak T•st vac, in Hg: 8.00 �

mg 100 100 . 000mg �
SM11Ple Dry I.as ll'G/dscai Concentration, 11111/dsca: 34. 587 �

Point Ti"" Heter R"ading Del ta P D"lt• H Ca• Meter Steek gr/dscf Concentration, gr/dscf: 0.015 �
11.r.> !mi n2 !Cl! Ul ,1n Mio1 !in H~! T!!:!!)2 !Ofj T!!!Jl !ofj Lb/hr E111i ssion Rat.,,lb/hr PMRc: 3.156 �

0 354.800 0.750 2 .340 80.0 135.0 lg/hr Emiuior, hte,Kg/hr PIU!e: 1.431 
2 15 368.021 0.770 2.400 115.0 142.0 

3 30 1112.111 0.800 2.500 94.0 145.0 11111 100 100.00°"'V 
4 45 395.129 0.850 2.650 100 .0 141.0 1119/dSCII Conc:entrtt i on, 119/dSCII: 34 . 587 
5 60 409.278 0.820 2.560 104 .0 141.0 gr/d'=I Concmt rat ion, gr/dsca: 0,015 

6 75 423.223 0.780 2 .4'5() 105.0 142.0 Lb/hr En:isslon Rate , lb/hr PICl!c : l.156 
7 90 436.929 0.1100 2.500 106.0 HS.O Kg/hr Emi~sioo Rate,Klj/hr PHac: 1.431 
8 105 450.717 0.1130 2.590 106 .0 143.0 
9 120/0ff 464.m 

10 �

11 �
12 �

13 
14 �

15 �

16 �

17 

18 
19 �

20 �

21 �

22 �

23 
24 �
25 �

fj~~l~V~ m 122,2,, Q,!122 2. 42tl 27,5 141.7 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R111 No.: MID-MM5-7A Dau: 6/4/90 �
S~l in; lccat ion: Midpoint Operator: CCB �
Nrt RU"t Ti-: 120 mfn Run Start r;..,., 1718 ISOKINETIC DATA �
N""' S'°""t ing Painto: 24 Run Stop liar: 1918 �

11oule N1110er: 

Pressures: Cp Pi tot Tutx, Coef.: 0 ,11/.0 

Pbar Barometric PrHsure, In Hg: 29.200 Dia Noule Di-ter, in: 0.245 
P~ Flue Cas Static Press. in H20: -30 .000 " Stack/Duet Arra, in2: 1319.5 
Ps lltsolute I lue cu Press. In Hg: 26.994 Vs Flue Ga, Velocity, Ft/ sec: 3~.8 

Osd Volunt!tric Air Flow Rate, Ory SCFM: 162~.\ 
Moisture Data.: Caw 1/ol.-tric Iii r Flow Rate, I/e t IICFM: 19706.4 
Vic vet. Liquid Collec ted, ml: n.o XJ lsokfnetic S~l\og Rote, X: 101.2 
Vw(sld) Volune of \later Vapor, SCF: 3.389 

Xll20 Noistur• Content, X by Vol.: 4.5a Vm(DryJ Vol1.111e Gu N•t•red, Dry: 74.476 
%CO2 Percrnt CO2 by Vol.-, Dry : 5.00 Vo:t(Std) Volu.... Cas Nrtered, Std: 70.670 

X02 Percent 02 by Volune, Dry: 14.CO 
Mfd o,-y Mole Freet ion: 0,954 
lo orsat Validation val ue: 1.Je EMISSIONS RESULTS 

• Md Estiroated Dry Hol. Ill, Lb/lb·Mole: 30.00 
MS \let Nol . lit, Lb/ Lb-Mole: 29.45 11\g 100 100.000mg 

11111/dscm Concentration, ~ds<:11: 49.9n 

FIELD DATA gr/dscf Concentration, gr/dsef: 0.022 �
K<-ter Box w.-,,,r: A·2 ~ter Box dHa: 2.047 Lb/hr Emission Rate, lb/hr Pllllc : 3.047 �
Dry Gas Heter Cal. l: 1.024 Assuned Moisture: 7.00 l:g/hr Emiss i on Rate,ICg/hr PIUlc: 1.382 �
Leak Test hte, CFM; 0. 015 Leak Test Vac, in Hg : 10 . 00 �

Ilg 100 100. 000mg 

S~le Dry Cas 11i/dsc11 Cooccntrat ion, mg/ dscm: 49 .972 
Point Time Met er Reading Del ta P Del ta H Gos ~ t er Steck gr/dsd Concentration, gr/ dscf: 0.022 

Nuw !nlnl !cu ftl !in HZC2 ! in H202 T~ 1or2 T~ !oFl Lb/hr Eroission Rate.Lb/hr PMRc, 3.047 
0 8119 .542 0.360 1.500 98. 0 86.0 Kg/hr Emissi on Rate,Kg/hr PMRc: 1 .382 

2 5 892.249 0.360 1.500 98.0 86.0 

3 10 895.398 0.360 1.500 98.0 u.o qi 100 100.000.i,g 
4 15 898.552 0.360 1.400 98.0 90.0 ,._Jdscm Concentration, a,g/dscm: 49.9n 

s 20 901.663 C.360 1.400 98.0 92.0 gr/dscm Conc.nt ration, gr/dscm: 0.022 
6 25 904 .765 0.360 1,400 98. 0 92.0 Lb/ hr Ea\sslon Rate,Lb/hr Pf<Rc: 3.047 
7 30 9()7.873 0.360 1. ~00 98.0 92 . 0 Kg/hr Eaission Rah,ICg/hr PIIRc: 1.382 
8 35 910 .978 0.360 1.400 98.0 92.0 

9 40 914 . 092 0.360 1.4CO 98. 0 92.0 

10 45 917. 212 0.360 1 .400 95.0 91.0 �
11 50 920.321 0.360 1.400 98.0 91.0 �

12 5S 923 . Ul 0 . 360 1.400 98.0 90.0 �
13 60 926.56'. 0.360 1.400 98.0 90 .0 �

14 65 929.692 0.360 1 .400 98.0 90. 0 �
15 70 932.811 0. 360 1 .1.00 98 . 0 90.0 �

16 7S 935.931 0.360 1.400 98.0 92.0 �
17 80 939.026 0.360 1.400 98.0 92.0 �

1a 85 942.128 0.360 1.400 98.0 92.0 �
19 90 945 .21.a 0 .360 1.400 98.0 92.0 �
20 9S 948.362 0.360 1.400 98.0 92.0 �

21 100 951.502 0.360 1.400 98.0 91.0 �

22 105 954.642 0.360 1.400 98.0 88 .0 �
23 110 957.790 0.360 1.400 98.0 88.0 �
24 115 960.918 0.360 1. 400 98.0 87.0 �
25 120/0FF 96'. . 018 �

FINAl£AVC 120 71..476 0.360 1.'12 9!1.0 90.2 
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ISOKINETIC SAMPLING TRAIN FIELD D~TA AND RESULTS TABULATION 

Plant: Site 9 R111 "c.: KID-MMS-7C Date: 6/6/90 
SatTl)l in; Location: Hldpoint Operator: CC!I 

Net R"" Tiae: 120 min R\ll Start liOII: 0817 ISOKINETIC DATA 
~"" Sa~l ing Points: 24 R._., Stop Tift!: 1017 

Non le N.,_,: 
Pressures: Cp Pi tot Tlbt- Coef. : 0.640 
PNr Barcmet r ic Pressure, in Hg: 29.6CO Die Nozzle Diameter, in; 0.245 ,.Pg Flue Cas Static Press. in 1120: -30.000 Staek/Ouet Area, in2: 1319.5 
P, "°'olute f l<M Gu Pren. in Hg: 27.394 v, Flu.! ,as Velocity, f 11,ec: 31, .5 

asd Volunetrie Air flow Rite. Ory SCfM: 15739.6 

Moisture Da.ta.: Qaw Vol1111etric Air Flow Rate, llet ACFH : 18960.0 
Vie vol. Liqu!d Col leeted, "'I: 91.0 ll:I Jsolc!Mt!c S"""l ing Rate, ll:: 103.2 
Vw(£tdl Vol...,. of \later Vapor, SCF: 4.2113 
XH20 Moi$ture Contfflt, X by Vol.: 5.80 Vlll(Ory) Yolune Gas Metered, Ory: 71.261 

%CO2 PHcent CO2 by Volunr, Ory: 5.00 llln(Stdl Volunr Gas Metered, Std: 69.618 

xoz Percent 02 by Voluae, Dry: 14.00 
Mfd Dry Mole fraction: 0.942 

Fo orset Validation Value: 1.38 EMISSIONS RESULTS 

"' 
Md Estiaated Dry Mol. Ut, Lb/Lb-Mole: 30.00 

Wet Nol. lit, Lb/Lb·MO!e: 29.30 1111 100 100.ooo..g 

"G/dscra Concentration, n,g/dsem: so.n6 

l:l~L)2 12i&r1 gr/dscf Concentration, gr/<1$Cf: 0.022 �
Meter Box Numer: A·2 Meter Box dNa: 2.047 Lb/hr Eainion late, lb/hr PIIRe: 2.990 �

Dry Gas Mter tal. Y: 1.024 Auo.aed llohtun: 7.00 Kg/hr Eaiuion RaU,l::g/hr PIIRe: 1.356 �

Leak Test Rate, CFM: 0.001 leak Test Vac, in Hg: 10.00 �

11111 100 100.000,ng 

Saq:,le Doy Gas ,ng/dse111 Cone~ntrat ion, ag/dse11: so.n6 
Point Tiane Meter Readin~ Del ta P Delta M Ces Meter Stack gr/dscf Conc:entrat ion, iir/dscf : 0. 022 

~I!! 1min1 1,u U2 ii!l H202 Ii!! ~'22 Im 12F2 ra 12F2 Lb/hr Emission Rate,Lb/hr PHl!c, 2.990 
1 0 115.625 0,280 1.100 81!.0 86.0 Kg/hr E11i1si0f'I Rate,Kg/hr PNRc: 1.356 

2 5 118.282 0.280 1.100 88.0 91.0 

3 10 120.93e 0.300 1.200 88. 0 90.0 Ing 100 100.000mg 

4 15 123.751 0.350 1.350 88.0 89.0 ~/dsan toneent rat Ion, qi/dsc,n: :-.0.726 

5 20 126.696 0 .330 1.300 88.0 86. 0 gr/dsa, Concantrat ion, gr/dsc:11: 0.022 

6 25 1211.642 0.330 1.300 88.0 81J.0 lb/hr Emission Rate.Lb/hr Plate: 2.990 
7 30 132. 583 0 . 330 1.300 88.0 81!.0 l(g/hr Eaiiuion Rate,Kg/hr PMRc : 1 .356 
8 35 135.521 0 . 330 1.300 11!.0 88.D 
9 40 136.467 0.330 1.300 88. 0 88.0 

10 45 141 .489 0 . 330 1. 300 90.0 88.0 �
11 50 144.3n 0 . 330 1. 300 90.0 89 .0 �
12 55 147.323 0.330 1. 300 90.0 89.0 �

13 60 150.301 0.330 1. 300 90.0 88.0 �
14 65 161.258 0.330 1.300 90 .0 8\1.0 �

15 70 156.ZOZ 0.360 1.400 90.0 89.0 �

16 7'S 159.257 0. 360 1. 400 90.0 89 .0 �
17 BJ 162 .342 0.360 1.400 90.0 11\1.0 �

18 85 165.421 0.360 1.400 90.0 88 . 0 �
19 90 1611.4112 0.360 1.400 90.0 90 . 0 �

20 95 171.558 0 . 360 1.400 90.0 89.0 �
21 100 174. 705 0.360 1.400 90.0 69.0 �

22 105 1n.1a2 0.360 1.400 90.0 89.0 �
23 110 180. 792 0.360 1.400 90.0 89.0 �

24 115 183.s.32 0. 36:l 1.400 90.0 88.0 �

25 120/0f i 186.886 �

f INALlAVG 120 71 . 261 0 .337 1.323 89 .2 !!§.6 

C-144 �
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plent: Site 9 R"' ho.: OUT-MM5-7A Date: 6/4/90 

Srwpl in& Location: Outlet Opc,rotcr: RLH 

ht R\M'I Time: 120 o,in ~un Start Tl11e: 1715 ISOKINETIC DATA 
~... S""l)l inv Points: 8 R..., Stop T iroe: 1915 

~onle Nll!ber: � 1-5 

Pressures: Cp Pi tot Tube Coef.: 0.61,C 

Barometric Press.Jre, In Hg: 29.lOO Dia Nonle Oiw.>eter. In: c.2.2 

Flue Gas Static Press. in H20: ·0.250 A Stack/Duct Area, in2: 131\l.S 

Aboolute Flue Gas Preu. in Kg: 29.282 Vs flue Gas Vel0<:itY, f t/•ec: 53 .5 

Qsd Volunetric t.ir Flow Rate, Dry SCfl!: 24361.e 

:1-!oisture Data: Caw Volunetric Air flow Rate, llet ACFH: 29435,8 

Vlc Vol. Liquid Collected, rnl: 81.5 XI lsokin@tlc Se,cling Rate, t: 10C .2 
V•(std) Vol,..,., of 1/ater Vapor, SCF: 3.83b 

~20 Moisture Content, X by Vol.: 3.62 Vo,(Ory) VolUM Gas Metered. Ory; 109.922 

X:::>2 Percent CO2 by Volure, Dry: 5.00 Vm(Stdl \lolune Gas Metered, Std: 102.105 

xoz Percent 02 by Vol,-, Dry: 14.00 

Hid Dry Mole Fract ion: 0.964 

F~ Orsat Validation Val~: 1.38 EMISSIONS RESULTS 
H:J Est :mated Dry Hol. llt, Lb/Lb•Mole: 30.00 

Ms llet Mol. Wt. Lb/lb·Hole: 29.57 IO!l 100 100.00(',mg 

111g/dscm Conc:cntret ion, mg/dscr.: 34 . 587 

[IELD DATA cr/dscf Concentration, gr/dscf: 0 .015 �

Hrter BoA N'6Tber: N•16 M.rtrr BoJ. dHa: 1.762 lb/hr Emiss.ion late, lb/hr- PHRc: J.1~6 �

~ry Gas Meter cal. T: 0.996 Ass.ned Moisture: 6.00 Kg/hr E11lssion Rlte,Kg/hr PHRc: 1.431 �

LNk Trst Rote, CFN: 0 .006 Leak Te$t Voe, In Hg: 8 .00 �

111g 100 10G.OOO;ns, 

sa,,.:,le Dry Gas o,g/dSCr:I Conc:ent rat Ion, 1119/dscro: 34 .587 

Poin~ � rime Heter Reodi"lj Del ta P Del ta H Gas Heter Stuck gr/dscf Concentrot ion, gr/di.cf: 0.015 �

Ml,!!! 1m1n2 !CU fS2 !in MlQl { in H20l T!!!!5! !2F l Tm2 !i!fl Lb/hr E1:1i&&ion Rate,Lb/hr PHRc: 3.156 �

1 0 354 .600 0.750 2 . 340 80 .0 135 . 0 Kg/hr E10lssio,, Rate.Kg/hr PMRc: 1.431 �

2 15 3611.021 0.770 2.,00 85.0 142.0 �

3 30 382.111 0.80C 2.soo 94.0 145.0 1111 100 100 . 0lOmg �

4 .s 395.129 0.8SO 2.650 100.C 141.0 lllg/dScm Concenttat ion, a,g/ds""1: 34.567 

5 60 409.278 0.820 2.560 104.0 141.0 cr/dsan Concentration, gr/dscm: 0 .015 

6 TS 423.223 0.780 2.430 105.0 142.0 Lb/hr Emi&sion Rate.Lb/hr PNRc: 3 .156 

7 90 436.929 0.800 2.500 106.0 145.0 Kg/hr Emission aate,Kg/hr PMl!c: 1.431 

8 105 450.717 C.830 2.5~0 106.0 143.0 

9 120/0Ff 464.nZ 

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

2C �

21 �

22 
23 �

2• �
25 �

F:~ALlAVG 120 109.922 0.800 2.496 97.5 141.7 

C-145 �
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATIO_N 

Plant: Site9 RJ'l 110., OUT-MM5-7C oate: 6/6/90 

S"""I in9 Location: CXJTLET Operator: RLII 

Net R..., I ime: 100 11ln Rl61 Start Time: 0830 I60KINETIC DATA 
IILl!I San'pl Ing Points: 21 R'-" Stop Tl~: 1015 

Nozzle IIU!ber: T•8 

Pressures: Cp Pltot TUbe Coef.: 0.81.0 
Pbar Barometric Pr~sur~, in Hip 29,800 t>ia Mozzlr Dia11rter, in: 0 .241 ,.Pg flue ~• Static Press. In H20: ·0.3a0 Stack/Duct Arel, in2: 1319. S 
Ps Absolute Flue Gas Press. in Hg: 29.m Vs Flue Gas Velocity, Ft/sec : 3~.7 

Qsd VolU1etric Air Flow Rate, Dry SCFII: 181.lc .7 
Moisture Data: Caw vol<artrie Air Flow Rate, l.'et ACFH: 21826. 1 

Vic Vol. liquid tol le<:ted, ml; 63. 4 XI looki,,.,tl, s.n.,1 inv ha, X: 1c.6.2 
Vw(std) Vol.- of llater Vapor, SCF: 2,934 

Xli20 Hoisture content, X by Vol.: 4.)6 Vm(Dry) Vol..., Cas Hetered, Dry: 71.940 

:CO2 Percent CO2 by vol.-, Ory: 5.00 Vm(Std> Volll!le Gu Metered, Std: 6a.823 
X02 Percent OZ by Vol....,., Dry: 14.00 

llfd Ory llole Fraction: 0.9Sa 
Drsat Validation Value: 1.38 EMISSIONS RESULTS 
E1tl11ated Dry llol. llt, Lb/Lb·Mole: 30.00 

\let Mal. llt, Lb/lb·14ole: 29.50 Ilg 100 100 .ooea..i 
l>g/dSCft Concentration, lllgfdscll!: 51.312 

P'IELD DATA ;r/dscf Conc.ntretlon, ar/dscf: 0.022 �

Heter &ox NU!t>er: N-16 Meter SOJ< dlia: 1.762 Lb/hr Ea1ission Rate, lb/hr PNRc: 3,543 �
Dry Gas Heter Cal, Y: 0.996 Asslfflfd Moisture: 6.00 1(9/hr Emission Rete,ll:g/hr PIG!c: 1,6C7 �

leak Test Rau, CFl4: 0.002 Leak le&t Vac, in H~: 8.00 �

Ilg 100 100.000Q,g �
S""l)le Dry Cas a,;i/dsca Concentration, 11111/dsa:: 51.312 �

Point Time lleter R..di nv Delta P Deltl H Cias Meter suck ;r/d5'f Concontration, 9r/dscf: 0.022 �
Mum 1niin2 (cu ftl lin H?O~ {in H20) l!'!!I! ,or) l!'!!I! {oF) Lb/hr Emission Rate,Lb/hr Pl!llc: 3.543 �

0 629.852 0.440 1.350 62.0 137.0 Kg/hr Emission R•te,11:;/hr PMRc: 1.607 
2 5 633.115 0,420 1.290 66,0 134.0 

3 10 636.198 0.450 1.300 70.0 134.0 ~ 100 100.000c:lll 
4 15 639,511 0.4'0 1.3SO 75 . 0 139.0 ongJdsan concentration, 11111/dsan: 51.312 
5 20 642.815 0.430 1.340 80.0 139.0 ;r/dscm Concentration, 9r/dsca: 0 .022 

6 25 646.141 0.460 1.43'> 82.0 140.0 lb/hr Emission Rate.Lb/hr ~c: 3.543 
7 30 649.535 0.440 1.JSO 84.0 140.0 (9/hr E01ission Rate,K;/hr PMRc: 1.~7 

8 35 652.<;46 0.420 1.290 87. 0 140.0 
9 40 656.173 0.450 1.400 88.0 135.0 

10 45 659.509 0.430 1.380 90.0 129.0 �
11 50 662.844 0.420 1.360 92.0 137.0 �

12 S5 666.215 0.450 1.450 94.0 139.0 �

13 60 669.675 0.470 1.520 95.0 139.0 �
14 65 673.312 0.480 1.550 97.0 1J9.0 �

15 70 676.819 0.480 1.550 98.0 141.0 �
16 ~ 680.414 0.460 1. 480 99.0 128.0 �
17 80 6!3.920 0,470 1.520 100.0 123.0 �
18 85 687.595 0.460 1.54, 102.0 118.0 �
19 91) 691.259 0,440 1,420 102.0 135.0 �
20 95 694.S48 0.470 1.520 103.0 141.0 �

21 100 698,079 0.480 1.550 104.0 144.0 �

22 100/0FF 701.792 �

23 �
24 �

25 �

Ff~A~£A~ !QQ 7] ,2~2 2,450 1,4~0 ~.Q l~,l 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 Run No.: IN-CR-SA Cote: 6/5/90 

Sa.1')l ing Locetfoo: lnlet Oper•t01": L1 

Net Run Time: 120 min Run Start Time: 1215 ISOKINETIC DATA 
NJTI Sa~l iOII Points: 8 R'-'l Step time: 1415 

Nozzle ~~r: 
Pressures: Cp Pi tot Tube Coef . : 0.840 
f•bar eeron1etric Pr~ss.Jr~ . in Hg: 29.500 Ola Nonle Oiettter , In: 0 . 3~ 

Pg flue Gas Static Press. in H20: 0.000 A St ack/Duct Arn , in2: 14400.D 

Ps Absolute fl~ Gas Press. in Hg: 29.500 Vs Flue Gu Velocf ty, ft/sec: 24. 7 

Moisture Data: 
Osd 
Qow 

Volunetric Air flow Rate, Ory SCFM: 
Volunetric Air flow hte, 11.,, ACFM: 

l42~7. l 
148093 . 3 

Vic Vol. Liquid Collected, 111: 39C.7 '" Jsolcinetic Sa,,pling Rate,%: 173.9 

Vw(std) Vol._ of llott,r Vapor, SCF: ,e.390 

XIIZO Moi~ture Content, X by Vol.: 25.12 Vm(Oryl Vol.- Gu Ketered, Dry: Sb. 750 
%CO2 Percent CO2 by Vol.-, Dry: 5.00 Vm(Stdl Volllllt Gos Metered, Std: 54 .819 

XD2 Percent 02 by Vol....,, Dry: 14.00 

Kid Dry Mole fraction: 0.749 

fo Orset Velid.ltion Value: 1.38 EMISSIONS RESULTS 
lld Estimated Dry Mol. llt, Lb/Lb·Hule: 30.00 

Ms \let Mol. llt, lb/lb·Mole: 26.99 ffG 100.0 100.000mg 

,ng/dSCm Conce~tration, ing/dscm: 64.421 

FIELD DATA gr/dsef Conee~trat Ion, gr/dsd: 0.028 

Meter Bo~ Nuober: RAC 1 Meter Box dHa: 1.851 Lb/hr [,. i ssion R8te, lb/hr PIIRc: ll.26S 

Dry Gu Meter Cel. Y: 1.03', Assuned Moisture: 3C.OO Kg/hr Emission Rate. Kg/hr PMRc: 3.749 

Leak Test Rate, CFH: 0.013 Leak lest Vac, in Hg: 3.00 

mg 100.0 100. 00(),:,g 

~le Ory C.s "'IJ/dscm Concentrat \on, "'ll/dsc•: 64.421 

Point Tf,ne Meter Reading Del ta P Del U H Gos Meter suck 9r/dScf Concentration, 9r/dscf: 0.028 

Nu,, , (min) 

0 

!cu ft) 

l41.500 

( in H20) 

0.050 

(in H20) 

0.100 

T!.:!!!! (oFl 

&4 . 0 

T!.:!!!! {ofl 
1262.0 

Lb/hr 

KU/hr 

Emission Rate,Lb/hr PHRc: 

[mi"ion Rate,Kg/hr PIUlc: 

8.265 

3.749 

2 15 348.500 0.050 0.700 90.0 1212.0 

3 30 355.520 0.040 o.700 94.0 1171.0 118 100.0 100.000mg 

4 45 362.800 0.070 0.700 97.0 1235.0 19Q/dSCII Coneentrat i o~. mg/dscm: 64.421 

5 60 369.900 0.070 0.100 100.0 1234.0 gr/dscrl Concmtrat 1 on, gr/dsem: 0.028 

C, 75 376.910 0.060 0.700 102.0 127ll.O Lb/hr Emission Rate , Lb/hr PMRc:: 8.265 

7 90 :w•.320 0.050 0.700 1C8.0 1208.0 Kg/hr Emission Rate.Kg/hr PMRe: 3.749 

8 105 391.200 0.060 0.7ll0 109.0 1209.0 

9 120/0FF 39!.250 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2C 
Z1 

22 

23 

24 

2S 

f !~AL£AVG 120 56. 7'50 O.OS6 0.700 98.0 1225. 1 
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ISOKINETIC SAMPLING TRJ>.IN FIELD DATA AND RESULTS TABULATION 

Plont: Site 9 Run No,: IN-CR-SB Date: 6/5/90 

s""l': iny location: Inlet Operator: l T 

ht Run Tiroe: 120 a,in Run Start T ir>e: 1216 ISOKINETIC DATA 
~un s~l ing Points: a RUI Stop Tlmo: 1416 

Nozzle Hurbcr·: 

Pressures: ::p Pitot 1~ coef.: 0.840 
Pbar laranetric Pressure. in H9: 29. 500 Ola Nozzle Dianrter, in: 0.37'5 

rg flue Gu Static Press. in H20: 0.000 l Stacl;/Ouct Area, i"2: 1440C.O ,. Abt.olute flu. Ge• Pru&. in Hg: 29.500 v. Flue Gas Velocity, ft/sec: 20. 1 

OSd VollJIICtric Air Flow bte, Ory SCFM: 27807, I 

Moisture Data.: Qaw Voli.metric Air flow Rate, llet ACFH: 120449.6 

Vic Vol. L lquld Col lectlPd, ml: 400.6 XI lsoklnetic S"""ling Rate , X: 223.9 

VwC&td) Volu. of llater Vapor, SCf: 18.856 

lH20 Moisture Contmt, X by Vol.: 24.76 1/m(Ory) Vollffll' Gas Meter~. Ory: 57 .878 

X.:C:2 Percent Cll2 by Volune, Dry: 5.00 'lln(Std) Volune Gas Metered, Std: S7.l14 

X02 Percent OZ by volUIII!, Dry: \4.00 

Hid Ory Mole Fraction: 0.752 

re ()rset Val ldllt ion Value: 1.38 EMISSIONS RESULTS 
Hd Est i.,.te<J Dry Hal . llt, lb/lb·Mole: 30.00 

Ms \let Nol. llt, Lbtlb·Mole: 27.03 ll!l 100.0 100 . 000mg 

111g/dscm Concentrnt ion, mg/dscm: 61.617 

lU;,;:LQ 12&i'.& gr/d&cf Concentration, 9r/ dscf: 0.027 �

Heter Box NLITtler: U5 Meter BOJ< dlfo: 1.869 Lb/hr E.., ..,01'\ Ro", lb/hr PHRe: 6 .417 �
Dry Gas Heter C..l. Y: 1.06\ Asslll*I Moisture: lO.OC l:9/hr E,.ission late,K9/hr PMRc: 2.911 �

Luk Test Rate. CFM: 0.014 Leal Test Vee , In Hg: 3.00 �

11,q 100.0 100.0~ �

S"""le Dry Gas mg/dscm Conce-ntrat ( oo. n,g/dscm: 61 .617 �

Point Ti.. lleter Readi09 Del ta P Del ta H Gas Meter Stack gr/dscf Concentration, 9r/dscf: 0.027 �

Nun !rr.ln! !CU ft! (In H20! ,in H20! T~ (OF) r~ !of! Lb/hr E11lss!on Rate.Lb/hr PHRc: 6.417 �, 0 . 491.976 0.050 0.700 84.0 1213 .C K9/hr Ea1ission Rate,K9/hr PHRc: 2.911 

2 15 498.760 0.040 0.700 90.0 1214.0 

3 30 506.000 0.030 0.700 94.0 1192 . 0 111g 100.0 100.000mg 

4 45 513.720 0.040 0.700 96.0 123].0 IDg/dSCffl concentration, 11111/dsui: 61.617 

5 60 520.120 0.050 0.700 100.0 1203.0 gr/dsan Concentration, gr/dsca: 0.027 

6 75 526.900 0.050 0.700 106 .0 1263.0 lb/hr Emis~ion Rate,lb/hr PIile: 6.417 

7 90 534.200 0.070 0.700 108.0 1273.0 Kg/hr Emiss ion Rlte,Kg/hr PIile: 2 .911 

8 ,cs 541.600 0.001 0.700 109.0 \283.0 

9 120/0ff 549.854 

10 �

11 �

12 �

13 �

14 �

1S �

\6 �

17 

18 �
19 �

20 �

2'. �

22 �
23 �

24 �

25 �

FINllllVG 120 51.816 C.037 0.700 98.4 1236.7 
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ISOKINETIC SAMPLING TRAIN FIELD DATA N{D RESULTS TABULATION 

Plant: Site 9 Run No.: IN-CR-SC Date: 6/5/90 

Saffl)lil'\Q Locat;on: Inlet Operator: LT 

ijet Ri.,n Time: 120 ir.in Rl.fl Start lime: 1217 ISOICINETIC DATA 
~un Saq,l Ing Points: 8 R111 Stop Time: 1417 

~Ozzie Nurcer: 

Pressures: Cp Pi tot T<be C~f.: 0.8'.0 

Pbar Barometric Preti.t.ure1 in Hij: 29.~00 Dia Noule Diameter, in: 0.375 

Pg fl~ Gos Stetk Press. In H20: 0.000 A Stack/Duct Are•, in2: 14'00.0 

Ps Absolute flue Clas Press. in H,.: 29.500 v, Fl~ Gu Veloc:ity, ft/HC: 25.9 
0sd 1/oluretric Air flow Rate, Dry SCfM: 35320. 9 

Moisture Data: 0aw 1/olunetric Air flow Rate, Wet ACFM: 155246. l 

Vlc Vol. U~id Collected, •l: 402.5 11 lsoki....,tlc S""flllng Rate, lt: 168.0 

Vw(std) 1/ol..,.,. of water Vapcr, S:f: 18.946 

Xll20 Moisture Conter.t, X by Vol.: ~.76 1/ll(Dry) Volune Cns Metered, Ory: 57.979 

%CO2 Percent CO2 by Vol une, Dry: 5.00 ~lll(Stdl Volune Gas Metered, Std: 54 .602 

~2 Percent 02 by Vol \Ille, Ory: 1, .00 

Mid Dry llole fraction: 0.742 

fO Of"Ht Val idat I on Value: 1.3e EMISSIONS RESULTS 
Md Esti11111ted Ory Mot. Wt, Lb/tb·Nole: 10.00 

"' Wet 1101. Wt, Lb/Lb-Mole: 26.91 1119 100.0 100.000,rgJ 

,n;/dsci, ~ntrat ion, 11111/dsan: 61. .676 

[Il:iL~ DATA gr/dsef Concent r et Ion , gr/dscf: 0 . 028 �

Meter Box Nurcer: RAC 2 Meter Box dHa: 1.858 lb/hr E•ission Rat~, lb/hr PM.Re: a.555 �

Ory C..s Meter Cal. T: 1.006 Assuned Moisture: J0 . 00 ~g/hr Eaiss ion Rat•, (g/hr PIIRc: 3.851 �

Leak Test Rote, CFN: 0.011 Leak Test \lac, in Hg: 4.00 �

IDQ 100.0 100. 000mg �

S61!ple Ory Gas 1119/dscm Concent rat; on, 1119/dsca: 61..676 �

Point Tinw: ~ter Reodill!j Del ta P Delh N Gas Heter Stack gr/dscf Concentret ion, gr/dsef: 0.028 �

N!,!!! !rainl 1,11 tn I in H2Ql pn H20l T~ !Of} T~ (or) Lb/hr Emission hte,lb/hr PMRc: 8,555 �

0 2&1.296 0.060 0.700 es.0 1226.0 Kg/hr £mission Rete,Kg/hr PMRc: 1.se1 

2 15 293.410 0.040 0. 700 1!9. 0 1214.0 

3 30 300.500 0.050 0.700 92.0 1191!.0 11111 ,co.a 100.000,,g 

4 45 307.960 0.060 o.700 94.0 1216.0 IDg/dSCII Concentration, a"Q/dscm: 61. .676 

5 60 31,.921 C. 070 0 . 7(10 96. 0 1241.0 gr/dsc.m Concentration, gr/dscm: 0.028 

6 75 322. 000 0.070 0.700 104.0 126].0 Lb/hr Emission Rate,Lb/hr PMl!c: e.555 

7 90 329.120 C.060 0.7CO 105.0 1271.0 K!Vhr [mission Rue,Kg/hr PMRc: 3.!81 

8 105 344.275 C.080 0.7CO 106.0 1281.0 

9 120/0FF 344.275 
10 �

11 �
12 �

13 �

1' �

15 

16 �
17 �

18 �

19 �
20 �

21 �

22 �

23 �
24 �

25 �

F I NALlAVG 120 57 .979 0.061 ~. 700 96.6 1238 . 'I' 

C-149 �



ISOKINETIC SAMPLING T~IN FIELD DAT~ AND R~~ULTS TABULATION 

Plant: Site 9 Run No.: IN-CR-SD oa:e: 6/5/90 

S~l Ing Location: Inlet � O~ratcr: LT 

Net a.., Ticne; 61. «oin R.., Start Ti111e: 1218 � ISOKINETIC OJI.TA 
Nun sa....,l in; Points: 5 Run Stop Tl~: 1322 

Nozzle N"1i>er: 

Pressures: Cp Pitot Tube Coef.: 0.540 

Poor Barometric Prcs:.ure, ln Hi: 29 .500 � Dia Nozzle Di 1A1eter, in: 0.37'5 
Pg Flue Gas Static Press. In H20: 0.000 � A Stack/Duet Area, in2: 14400 .0 

Ps Aosolute Flue Gas Press. in Jig; 29.500 � Vs Flue C..s Velocity, Ft/6ec: 23.9 

Qsd voluvtric Air flow R&te, Dry scrH: 35212.7 

Moisture Data: Qaw \lolu.etr\c Air Flow Rate, Wet A::fM: 1432:16.9 

Vlc Vol. Liquld eel \ected, •l: 146.0 Xl lscldnetlc ~ling Rate, X: 150.2 

Vw(&td) Vol""" of llater Vapor, SCF: 6.872 

'.tri2C Moisture Content, X by Vol.: 20.93 Vm(Dry) Volune cas Metered, Dry: 27,491 

XC02 Percent CO2 by Vol....,, Dry: S.00 Yln(Std) Vol...,. Ces Metered, Std: ~.961 
X02 Percent 02 by volll!le, Ory: 14.00 
Hid Dry Mole Fraction: 0.791 

fo ornt Val idatio,, Vel1J1: 1.~ EMISSIONS RESULTS 
l<d E$tionated Dry Mel. lit, Lb/Lb·Nole: 30.00 
Ms Wet llol. Wt, Lb/Lb-Mole: 27.49 100.J T00.00°"'5"'II 

ll!J/dsan conc,ntrat {on, 1118/dsCffl: 136.027 �

FIELD DATA vr/dscf Conc.tntrat lon, 9r/a.,f: 0.059 �
11<,ter Bex Numer: RAC 3 Meter Box dHa: 1.3,;9 Lb/1,r Ea,ission Rate, lb/hr PNRc: 17.939 �

Ory Gas Meter Cal. Y: 1.000 Assucned Ho i sture: 30.00 � kifhr Eciission Rate,k9/hr PHl!c: 8.137 

L••k Te$! Rate, CfH: 0.016 Leak Trst Vee, In Hg: 5.0J 

10C .J 100.000..V1111 

S~le Cry Ces � llg/dsca ccncentration, mg/dscm: 136.027 

Point Ti'"" Metler Reading Del ta P D~I ta H Gas Heter Stock sr/dscf Concentrot ion, gr/dscf: 0,059 �

Nl,l]I <minl <cu ftl Cin H20l <in H2Ql Tenp (ofl In> <ofl Lb/hr Emission Rate,Lb/hr PIiie: 17.939 �
1 0 31.863 0.060 0.700 82.0 1220.0 kg/hr [C1l$Sl0<1 Rate,Kg/hr PIiie: 8.137 �
2 15 38.230 0.050 0.700 88.0 1213.0 �

3 30 4S.125 0.070 0.700 94.0 1196.0 ll'G 100.0 100.00°"'9 �
4 45 s2.000 0.040 0.700 98.0 12l4.0 1111/dsac Concentration, 11151/dscrn: 1l6,0Z7 �

5 60 55.700 0.050 0.700 98.0 1209.0 gr/dscm Conc:ent ration, gr/dsc,n: 0.059 

6 61./0FF 59.154 

7 
e 
9 

1C �

:1 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �
24 �

25 

flNA~/AVG 64 27. 491 0.054 0.70~ 92.0 1214.4 

C-150 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABU~TION 

Plant: Site 9 Rlrl No.: MID-RCCR-8A Oare: 6/5/90 
Sanpl ing Loeat ion: Midpoint Operator: Gel 
Net ll.n Ti~: 120 mfn Rl.n Start Thne: 1221 ISOKINETIC DATA 
Nuo S&'rpl i"i Point&: e R\61 Stop Time: 1421 

lloul~ N~r: 127 

Pressures: Cp P1 tot Tube Coef.: 0.840 
Pbar Barometdc Pressure, fn Hg: 29.5CO Ole ~onle Diameter, In: 0.24~ 

Pfi Flue Cas Static Press. in H20: ·30.000 A Stack/Duct Are•, in2: 1319 . 5 

Ps Absolute flue Gas Press. in "g: 27.294 Vs flue Ga& Velocity, H/sec : l2.2 
Qscl Volunetric Afr Flow Ratt, Ory SCFM: 14671.9 

Moisture Data: Qaw Volunetric Air flow Rate, Wet ACfM : 17707.7 
Vlc Vol. LIC!lJfcl Collected, ml: 90.7 :u lsokinetfc SMl)lfn; Rate, X: 100.7 

Vw(std> Vol~ of 1/ater Vapor, SCf: 4.269 

XH20 Nol sture Conunt, X by Vol.: 6.31 Yln(Ory) Voiune Gas Metered, Dry: 67.314 

1'C02 Percent CO2 by Vol..,.., Ory; 5.00 Yln(Std) Volunr Ca• Metered, Std: 113.362 
%02 Percent OZ by Vol.....,, Dry: 14.00 

Mfd Ory Mole r ract ion: 0.937 
Fo Orsat \/al idation Value: 1.M EMISSIONS RESULTS 
M Est iroated Dry Hol. Wt, Lb/Lb·Mola: 30.00 

Ms Wet Nol. llt, Lb/Lb-Mole: 29.24 11!1 100.0 100.000mg 

'"lj/dSOII Concentration, ony/dscn: 55 . 715 

FIELD DATA gr/dscf Coocentrat ion, gr/dscf: 0.024 �
Meter Box N...t>tr: A•1 Heter Box dHa: 2.270 lb/hr Emission Ratte, lb/hr PM11c: 3.063 �

Ory Ges Meter Cal. T: 0.986 AUlrlled NOisture: 7.00 Kg/hr Ea,i&Sion Rate,Kg/hr -c: 1.389 �
Leak Test Rate, CFM: 0.0~1 leek lest Vac, fn ~g: 7 .00 �

"11 ,cc.a 100.00()my 

Or-y Gas lll!l/dscm Ccncentret ion, lll!l/dscm: 55. 735 
Point Meter leading Delta P Del ta H Cu Meter Stack gr/dscf Concentration, er/dscf: 0.024 �

Ntin (CU ft) (fn H20) (fn H20) lenp (Of) Tenp (of) Lb/hr Emission Rate,Lb/hr PIIRc : 3.065 �
1 0 163.800 O.J60 1.400 u:o 88.0 l'.g/hr Emission hti,,Kg/hr Pllllc: 1.389 �

2 15 173.192 0.340 1.400 86.0 88.0 �

3 30 182.262 0.120 1.300 u.o 88.0 mg 100.0 100.0COmg �
4 45 191.024 O.J20 1.JOO 86.0 114.0 a,g/d"m Corv;ent ration, 11111/dscm: 55.735 �

5 60 199.864 0.250 1.000 86.0 83.0 gr/dsCIII Conce"tratlon, gr/diem: 0.024 �

6 7!, 207.558 0.250 1.000 86.0 112.0 Lb/hr E.aission late,Lb/hr PMRc: 3 .063 
7 90 215.232 o.~o 1.000 90.0 82.0 Kg/hr E11lufon Rate.Kg/hr PMRc: 1.389 
e 105 222.875 0.280 1.150 90.0 112.0 

9 120/0FF 231.114 

10 �

11 �
12 �

13 �
14 �

15 �

16 �

17 �

18 �

19 �

2C �
21 �

22 

23 �
24 �

25 �

FJNAl/AVG ]20 67.314 0.295 , t 194 87.0 84.6 

C-151 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 Run ho.: MID-RCCR-8B Date: 6/5/9-0 

Sm11>l ing Locttlon: Midpoint ~rater: GCS 

Net Run Till'IO: 120 min Run Start lime: 1223 ISOKINETIC DATA 
~... Sapl ine Points: 8 Ru, Stop Time: 1423 

Ncule ~urber: 1 28 
Pressures: Cp Pi tot Tube Co,,f.: 0.840 

Pbtr iarometric Pres,~re, in Hg; 29.500 Oie Nozzle Diaroett>r, in; 0.2.;5 

P& Flue Gas Sutic Press. in K20: ·30.000 A Stack/Duct Area, in2: 1319. 5 

PS Abeoli.te flue c.a, Press. in Ilg: 27 .294 v, Flue Gu Velocity, Ft/sec: 31.8 

Csd Voliaetric Air Flow Rite, Ory SCfll: 140C9. 1 
Moisture Data: Oaw Volunotric Air flow Rate, Uet ACFII: 17465. 7 

Vlc Vol. liquid Collectltd, ial: 147.S XI 1,~tnettc 5alrpling late, X: 111.8 

Yw(std) Vol..w of llater Vapor, SCF: 6,943 

XIIZO llotsture Content, lt by Vol.: 9.37 Vm(Ory) Vol""" Gas Metered, Ory: 68. 76J 

XCD2 Percent CO2 by Volune, Dry: 5,00 Vm(Std) Volune G11 MeurKI, Std: 67. 169 

X02 Percent 02 by Voli.,ne, Ory: 14.00 

llfd Dry Mole fraction: 0.906 

fo orut Val icat ion Velue: 1 .38 EMISSIONS RESULTS 
Md Est INted Dry llol. 1/t, Lb/Lb·llole: 30.00 

IIS Wtt llo!. Vt, Lb/Lb·llole: 28.88 111g 100.0 100.000n'lj 

IG/dscm Concentration, ,ng/dscm: 52.576 

lIELD DATA 9r/dscf Concentrat; on, 9r/~f: 0 . 023 �

Heter Bo• NUbr: A·2 Meter Box dKa: 2.047 lb/hr utsslon Rate, lb/hr Pllllc: 2.158 �
Dry Gas Meter ta l • Y: 1.024 Assuned Moisture: 7.00 K&/hr Eroission Rate,K;/hr PIIRc: 1 .251 �

Leak Teet Rete, CFII: 0 . 002 l ..k Test Yac, in Hg: 7.00 �

mg 100.0 100 .OOOmg �

~le Ory Gas ing/dscm Concenttat ion# ing/dSCII: 52.Hc �

Point Tlo,e Merer Read I "II Delta P Del te H Gas Mertr Staek gr/dsef Concentrar Ion, gr/<kcf: 0.023 �

iminl ,,11m ,io H~l ,in H20l l~ !oFl Ta iS!Fl lb/hr f.,i,sion hte,lb/hr PMRc: 2.758�""" 2 976.138 0.360 1.450 86.0 86.0 Kg/hr Emission Rate,Kg/t,r PMRc: 1.251 

2 17 955.682 0.330 1.300 86.0 118.0 

3 32 994.843 0.320 1.300 86.0 86.0 ,ng 100.0 100.000mg 

4 47 1003.936 0.260 1.100 116.0 114.0 "'11/dsca Concentration, ,ng/clsaa: 52.576 

s 62 1012.112 0.250 ,.ooo 86.0 82.0 gr/d&CII concentration, gr/ds"'1: 0.02.3 
6 n 1020.428 0.250 1.000 811.0 112.0 Lb/hr Eafasfon Rate,Lb/hr PNA:c:. 2.75a 
7 92 1028.438 0.2.50 0.950 90.0 82.0 K~/hr Emission Rate,K9/hr P~<:: 1.251 

8 10"1' 1036.720 0.280 1.150 90.0 82.0 
9 120/0FF 1044.901 

10 �

11 �

12 �

13 
14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �
24 
2S 

f IHALlAVG ]20 68. 763 o,~!.!~ 1.156 87.2 ~.~ 

C-152 �
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ISOKINETIC SAMPLING TRAIN fIELD DAT~ AND RESULTS TABULATION 

Flant: Site 9 ~un No. : MID-RCCR-8C Date: 6/5/90 

San-pl iny Location: Midpoint Operator: CCB 

~et ,~ Tl111e: 120 min RIil Start Time: 1225 IBOKINETIC DATA 
hun S-l iny Pcints: 8 R1.n Stop T ,me: 1~25 

Nozzle Numer, T 30 

Pressures: Cp Pi tot Tube coef.: 0.840 

Pbar 8arcaetric Pressure, in Hg: 29.503 Dia .. O!Zle- Di81M'ter' in: 0.245 

Pw flue C..s Static Press. in H20: ·30.000 A Stack/Duct Area, in2: 1319.5 

PS olbsolute Flue Gas Press. In Hg: 27 .294 V. rlue Gas Velocity, ft/Sl'C: 31.0 

Qsd Vol.....tric Air Flow Rate, Dry SCFH; 14162.l 

Moisture Data: Qew volunetric ollr Flow Rate, llet ACFH: 17050.9 

Vlc Vol. l i'1Jid Col lectcd, Oil: 89.5 it l&okinetic S~liny Rate, X: 105.5 

VwCstdl Voll.Ille of W.ter Vapor, SCF: 4.213 

%820 Moloture Content, X by Vol.: 6.17 Vm(Ory) Volune Gas Metered, Dry: 67.193 

XC02 Percent CO2 by Vol.ane, Ory: S.00 VIICStdJ vol~ Ges Metered, Std: 6',.073 

%02 Percent 02 by Vohne, Dry: 14.03 

14fd Dry Kole fraction: 0.938 

Fo Oraat Val ldation Value: I.la EMISSIONS RESULTS 
14d hti.,.ted Dry 14ol. Wt, Lb/Lb·14ole; 30.00 

Ns Uet Kol. llt, lb/lb·Nole: 29.26 rg 100.0 1C0.00Clrng 

,og/dscm Cooceotretion, 11>;/dscia: 55.116 �

FIELD DATA gr/dscf Concentration, gr/dscf: 0.024 �

Meter lox Nud>er; Meter IOK dHa: 2.043 Lb/hr E11iuion hte,lb/hr PltRc: 2.92.3�•· 1 �
Dry Gu ~ter cal. Y: 1.000 Aas.-d N<>iature: 7.00 Kg/hr E11lulon Rat.,,1'.g/hr PIIAe: 1.326 �

Leak Te&t hte, CfN: 0.001 ll'ak Test Vee, in Hg: 7.00 �

mg 100.0 100. 000r,g 

SMPlt Ory Gas mg/dsc,r. Concr-ntrut ion, mg/dse11: 55.116 

Point Tin,e Heter Reading Del ta P Delta H Gu Meter St.Ck ~c/dsct conceotrat 1on. 9r/dsct: 0.024 

~um {11in! ,cu ft! {in H20! ,In H~) l~ !of! T~ (of) lb/hr Emission Rat.,,Lb/hr PltRc: 2.923 

1 ' 307.505 C.310 1.250 86.0 88.0 l:g/hr Emin:on Rate,Kg/hr PMRc: 1.326 

2 19 316.257 0.330 1.300 86.0 88.0 

3 34 325.218 0.320 1.300 86.0 85.0 Ilg 100.0 100.00Dm. 

4 49 334.213 0.240 1.000 116.0 83.0 ,og;dscm concent rat Ion, 111;/dsc,n: 55.116 

5 6,1, 342.262 0.240 1.000 86.0 8J.O gr/dsc:,n Concentration, gr/clsm, 0.024 

6 7'9 350.21:Z 0.240 1.000 88.0 82.0 Lb/hr Emission Rate,Lb/hr PIIRc: 2.923 

7 94 3511.'.'l23 o.~,o 1.000 90.0 112.0 K9/hr £mission Rete,t:9/hr PMRc: 1,326 

8 109 366.264 0.260 1.150 90.0 82.0 

9 120/0ff 374.698 

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 

24 

~ 

FINAL£AVG 120 67.193 0.274 1.12S 87.2 84.1 
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ISORINETIC 81\MPLIN(L'!RAIN FIELD DATA AND RESULTS TABULATION 

Plant, Sita 9 R"" No.: MID-RCCR-8D Date: 6/5/90 

SMpl ing Location: Midpoint Operator: GCS 

Met Run Ti-,: 120 rain R.., Start Tia,: 1227 ISOJUNETIC DATA 
N"'1 S8"l)l tng Points: 8 Rur. S:cp Tir,e: 1427 

Nozzle Numer, T 31 

Pressures: Cp Pitot Tl.tie Coef.: 0.61.0 
Pbar B.arcmctric Press.ure, in Ng: 29.500 Di• Nozzle Di~ter. in: 0.243 

Pg Flue C.s Static Press. tn H20: ·30.000 A Stock/Duct MU, in2: 1J19.5 
Ps Absolute flue Gos Press. in Hg: 27.294 v, flue Ca, Velocity, ft/sec: l1. l 

ClSd Volunetrlc Air flow Rate, Ory scr11: 13596.8 
Moisture Data: 0111 Vol.netric Air flow Rate, \let ACFN: 17107. 7 

Vie VOL LI qold Coll eeted. ml: 138.4 XI lsokinetic s~l Ing Rate, X: 99.8 
Vw(std) Vol,- of llater Vltf)Or, SCf: 6.514 

XH20 Moisture content, X by Vol.: 10.22 'lll(Dry) Yolune Gas Metered, Dry: 60.047 

XC:02 Percfflt CO2 by Vo lune, Ory: 5.00 V.CStd) Vol.- Ga< Metered, Std: 57.259 

X02 Percent Cl by Vol,-, Dry: 14.00 

Nfd Dry Mole fraction: 0.898 
fo OrHt Validation Valur: 1.311 EMISSIONS RESULTS 
Nd Utl-ted Ory 1101. \It, lb/Lb·llole: 30.00 

M• llet Mal. llt, lb/lb·llole: 211.TT ~ 100.0 100.000m; 

FIELD DATA 
llg/ds("' 
gr/dscf 

concentration, o,itdscm: 

Cc>ncentratian, gr/d<cf: 

61.676 

0.027 

Heter Box NU!t>er: 8·2 Meter Box dHa: 2.125 Lb/hr Emission Rate, lb/hr PNRc: 3.1~1 

Ory Gas Heter Cal. Y: 1.000 Ass......ed Moisture: 7.00 Kg/hr Eaiission Rate,K;/hr PMRc: 1.425 

Luk last Rete, Cfll: 0.001 Leak Test vac, In ~g: 7.00 

qi 100.0 100 .OOOong 

Sa,rple Dry Gas ing/dscm Concentrat ian, 1119/dscm: 61.671> 

Point Tine Meter Reeding Del te P ~lta H Ges Meter Stack gr/dscf Concentration, 11r/dscf: 0.027 

MUI (min) (cu ft) ( in H20) (in HZOl T""P Caf) T""5' (oFl lb/hr Ea,iss!on Rote,Lb/hr PIIRc: 3.14) 

6 672.102 0.300 1.200 86.0 88.0 l.g/hr Eaaission Rat•,KG/hr PMRc: 1.425 

z 21 680.383 0.340 1.400 86.0 88.0 

l 36 688.632 0.320 1.30C 86.0 84.0 11111 100.0 100.000msl 

4 51 696.625 0,240 1.000 86.0 83.0 11Q/dSC111 Concentret Ion, 11111/dsc,n: 61.676 

5 66 703.701 0.240 1.000 86.0 8l.O ur/cisan Concentration, gr/dscm: 0.027 

6 81 710.724 0.230 0.950 88.0 82.0 lb/t,r Ei.isslon Rate.Lb/hr PIIRc: 3.141 

7 96 717.632 0.230 0.995 90.0 82.0 Kg/hr Emi <S ion Rate, Kg/hr PHRc: 1.,25 

8 111 n4.59S 0.280 1.150 90.0 83.0 
9 120/CFf 732.149 

10 

11 

12 

13 

14 

15 

16 

17,~ 
1<; 

2C 

21 
22 

23 
24 

25 

0.271 1.124 87.2 84.] 
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ISOKINETIC SAMPLING TR1\~N FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 R111~.: OUT-CR+6-8A Date: 6/5/9-0 

Sat11Jl in. local ion: 0ut let Opontar: >ILM 

Net R111 Ti..e: 12a min R111 Start Tine: 1215 ISOKINETIC DATA 
Mun S~I ing Paints: 8 Rlll Stop Ti,ne: 1415 

Noz.zlc Nl.ll'ber: 

Pressures: Cp Pi tot Tube Coef.: O.a-10 
Pl>ar Barornetri: Pressure, in Hg: 29.500 Dia Noz2 le C;~ter, ln: 0.2,0 
Pg Flue Gas Statie Press . fr, H20: -0.250 A StadJDuct f<rea, i"2: 1319.5 

Ps Absolutr flue C.s Press. in Hg: 29.482 Vs Flue Gos Velocity, ft/sec: 37.9 

osc Vol.n,etri, Air flw Rate, Dry s:FH: 17310.3 

Moisture Data: 0ow Vol.-tric Air flow Rate, I/et ACFM: 20846.6 

Vlc vol. L lqulc Col leeted, l!ll: 22.0 XI JsOl:irietic Sl/llll ir,g Rate, 1: 99.2 
Vw(std) Yolun,, of 1.:ater Vapor, SCF: 1.0l6 

XM20 Noisture content, :t by Vol.: 1.« Vr.,(Dry) Volune C.s Metec<te, Dry: 74.113 
:tC02 Percent CO2 by 1/ol~, Dry: 5.00 Vlll(Std) Volune cu Metered, Ste: 70.677 

X02 Percent OZ l)'f Vol..ne, Dry: 14.00 

Hfd Dry Mole Fraction: 0.986 

Jo orsn Val idatfon Value: 1.38 EMISSIONS RESULTS 
Hd Estill>ilted Dry Mo1. lit, Lb/Lb·Hole: 30.00 

Ms ll<tt Nol. llt, Lb/Lb-Mole: 29.81 "'Ii 100.0 1DO •000mg 

119/dsem Coneentret i °"• ag/dsc11: 49.966 

FIELD DATA gr/dscf Concentration, vr/ds:.et: 0 . 022 �
M<et er Box N<nber: 811·2 ~ter Box dHe: 1.969 Lb/hr Emiss!o,, Rate, lb/hr PNRc: l.239 �

Ory Cas Meter Cal. y: 0.985 Assuncd Moisture: 6.00 Kg/hr E111ission Rate,tc;/hr PNRc! 1.469 �

Leek Te&t Rate, CFM: 0.00. Leak Test vac, in N,: 8.00 �

l'!l 100.0 100. OOOm!; �

S~le Dry Gas "U/dsao Conccntr•t •on, 11111/dscm: 49.966 �
Point Ti""' Meter Reading Del u P oel re H Gas Meter Stack gr/dsd Coneentrat I0<1, gr/dsd: 0.022 �

MUI !r.1inl !<u ftl !in H20) !in H20J T£!!1! !of l T~ (of} Lb/hr Emission Rate,lb/hr PHRc: 3.239 �

0 s1~.na C.460 1.600 71.0 149.0 K;thr Emission Rate,Kg/hr PMRe: 1.469 

2 15 114!. 740 0.440 1.530 77.0 150.0 

l 30 856. 710 0.450 1.570 80.0 151.0 ">!I 100.0 100.000n,g 
4 45 868.970 0.420 1.400 e,.o 153.0 IIQ/dscn Concmt ration, ni;/dsCl:l: 49.966 

5 60 878.610 0.380 1.270 ~.o 160.0 gr/dSCII Concentration, gr/dscm: 0.022 
6 7'S &!!7.!30 0.400 1.3'0 86.0 164,0 Lb/hr Emission Rate.Lb/hr PMRe: 'S . 239 

7 90 897.3SO C.320 1.070 86.0 166.0 Kg/hr Emission Rate,Kg/hr PMRc: 1.469 
e 105 905.640 C.320 1.070 82 .0 167.0 

9 120/0ff 914.051 

10 �

11 �

12 �

13 

14 �

15 �

16 �

17 �

IS �

19 �

20 �

21 �

22 �

23 

24 �

25 �

FINAL[AVG 120 74.313 0.397 1.356 !0.9 157.5 

C-155 �
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 •~~., OOT-CR+6-8B Dote: 6/5/90 

SMpl ing Location: Wt let Operator: MLH 

Net Run T ifflt': 120 11in R~ Start Tinr: 1216 ISOKINETIC DATA 
MUI Sa,rpl •OIi Point&: 8 Run Stop Time, 1416 

Nozzle Nl.m>l'r: 

Pressures: Cp Pi tot IL.Ce Coef .: 0,640 

Pbar Barometric Pressure, In H;: 29.500 Dia Notzle DiM'lt"t~r, in! 0 .240 

P5 Flue Cas Static Press. in H20: ·0.250 A Stack/Duct Area, in2: 1319.S 

PS Absolute flue C.es Press. in Hg : 29.462 v, flue Gas Velocity, ft/sec: 37.9 

Osd Voluoetric ,.i, flw Rate , Dry SCFM: 17267.7 

Moisture Data.: oa.i Volunetrfc ,.;r flow Rate, ~t ,.Cfll: 20859.3 

Vic Vol . liquid Col l•cted, 01l: 27.0 XI lsokinctic S"""llr,v Rate, '1: 100.6 

Vw(std) Vol,.... of \later Vapor, SCf: 1.271 

Xli20 Moisture Content, X by Vol.: 1.7'5 V11(Dry) 1/ol,.,., Cas Metered, Dry: 79 .9n 

XC02 Percent CO2 by Vo\,-, Dry: S.lO 1/m(Std) Vollnt CH Matared, Std: 71 . 499 

XOZ Percent 02 by Volune, Dry: 14.00 

Mfd Ory Mole fraction: 0.963 

Fo Oesat Validation Value: 1.38 EY.ISSIONS RESULTS 
Nd Hti11111ted Ory Nol. Wt, Lb/Lb-Mole: 30.00 

Ns Uet Mol. Ut, Lb/Lb·Mole: 29.79 11111 100.0 100.000rll!j 

n,g/dscm Concentration, mgfds<:111: 49.392 
FIELD OJI.TA g r /dscf Concentration, gr/dscf : 0.022 �

Meter Box NIJTber: EN·1 Heter Box dHe: 1.969 Lb/hr Emission Rate , lb/hr PMRc: 3.194 �

Ory Gas Nuer Cl I. l: 0.912 '-Ss..-d Moisture: 6.00 Kg/t,r Emissi.,,, Ratc , kg/hr PMltc: , .41.9 �

Leal< Test Rate, CFM: 0.008 leak Test Vac, in Hg: 9 .00 �

Ing 100.0 100 .000mg �

Sa,rple Ory Gas 1119/dsc:,n Concentrat ion , "'ii / dscrn: 49.392 �

Point Time Meter Reading Del ta P O•lta" Gas Neter Stack gr/<lscf Concentrat ion, gr/dscf: 0.022 

Nuo 1min) (CU ft) ( in ~20) (in H20) T~ (OF) T~ (oF) Lb/hr Emission Rate,lb/hr PMRc: 3.194 

1 0 99.206 0.460 1.600 7S.O 149. 0 Kg/hr Emission Rate,Kg/hr Plll!c: 1. 449 

2 15 1C8.990 0.'40 1.530 80 .0 150.0 

3 30 119.680 0.450 1.570 84.C 151.0 l1liJ 100.0 100.000mg 

4 45 130.600 0.420 1.400 87.0 153.0 ll'Q/dscm Coneentrat ton, ll'Q/dsc:m: 49.392 

5 60 141.050 0.380 1.270 84 .0 160.0 gr/di;c,a Concentration, 11r/dsC111: 0.022 

6 ~ 150.950 0.400 1.340 88.0 16'.0 lb/hr E01iHlon hte,lb/hr PMQc: 3 . 194 

7 9C 161. ISO 0.320 t.070 90.C 166.0 ~g/hr Em;s,ion Rate,Kg/hr PtiUtc: 1.449 

8 105 170.150 0.320 1.070 89.0 167.0 

9 120/0ff 179.183 �

10 �

11 �

12 �

13 �

14 �

15 �
16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �
24 �

l5 

FjNA~£A~ m "[j,.9n o,~97 J.~~l! a:!!.~ lF,~ 
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ISOKINETIC SAMPLING TRAIN FIELD DATA Al,]) RESULTS TABULATION 

Pl-,,t: Site 9 Run~.: OUT-CR+6-8C Date: 6/5/90 
S&~l ing Location: Wtle: Operator: UH 
Net Run Jiae: 120 min Run Start Tio,e: 1216 

ij..,, S~l Ing Points: 8 Run Stop Tl""': 1,16 

Pressures: 
Pbar Baranctrlc Pressure, in Hg: 29.500 
Pg flue Gas Static Press. in H20: ·0.250 

Ps AMolutr Flue Gas Press. In Hg: 29. 482 

Moisture Data: 
VlC Vol. Liquid Collected, IAI: 22.5 
Vw(stdl Volum, of llater Vapor, S:F: 1-059 
tit,o Hoi sture Content, X by Vol.: 1.44 
XCC2 Percent CC2 by VolLSI>e, Ory: 5 .00 xo, Percen: 02 by Vol~. Ory: 14.00 

IC'd Dry Ho~e Fraction: 0.986 

fo orsat Validation Value: 1.38 
Kc! Estimated Dry Mol. II:, lb/Lb·Mole: 30.00 

Ks I/et ICo,. llt , lb/lb·Kole: 29.83 

lIELD l;lATA 
Keter Box ~~r: N-16 lleter Box ctta: 1.82() 

Dry Cas ~ter C..l. Y: 0.996 Ass...-1 Moist~: 6.00 

LHk test ~ate, CFM: 0 . 012 LHk Test vac, in ~g: e.oo 

S~le Ory Cas 

Point Time Meter R.ading Del ta P Del ta H Gas Meter Stack 

NI!! (mini (cu tn !In "'2l (in H'2l !!!ill Hlf l T!!!ll 12U 
0 476. 715 0.460 1.480 80.0 149.0 

.2 15 487.152 0.440 1.420 811.0 150.0 

3 30 497.57'5 0.450 1.450 · 96.0 151.0 

4 45 507.982 0.420 1.290 104.0 153.0 

5 60 517.669 o.3eo 1 .170 110.0 160.0 

6 75 527. 738 0.400 1 .230 112.0 164.0 

7 90 537.118 0.320 0.960 114.0 166.0 
8 105 5'6.062 0.320 0.960 112.0 167.0 

9 120/0ff 554.870 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

f !NAL£AVC 120 78. 1~5 0.397 1.250 101 . 0 157.~ 

ISOKINETIC DATA 

Nozzle N...i,,,r: ~-7 

Cp Pitot t..t>e Coef.: 0.840 

Dia Wozzl~ Oiometrr, in: 0.242 

~ Stack/Duct Area, in<: 1319.5 

Vs rlue Gas Velocity, ft/sec: 37.9 

O&d Volunetric Air Flow Rate, Dry SCF~: 17310.3 

Qaw Volunetrlc Air flo" Rate, llet ACfN: 20846 .6 

:u lsok\netic S-ling Rate, 1: 99.8 

YIA(Ory) Yol\llle Gas lletered, Ory: 76.155 �
Y,n(Std) Vol<iae Gas Hetered, Std: n.2so �

EMISSIONS RESULTS 

Ilg 100.0 100.000,ng 

mg/~m Concentration, ir,g/dSCII: 48.858 

gr/d&d Concentration, gr/dscf: 0.021 

lb/hr E11ission Reta, lb/hr l'tlRc: 3.167 

Kg/hr E11iasion Rate.Kg/hr l'tlRc: 1.437 

Ilg 1C0.0 100 . 0CCkrQ 

"'11/d&Cm Concttntrat ion, "'lj/dscc: 48.85S 

gr/dsef Concentrat ion, gr/dscf: 0 . 021 

Lb/hr Eais&ion hte,Lb/hr PMRc: 3. \67 

Kg/hr Eel ssion Rate,K;/hr PMRc: 1.437 

a,g 100.0 100.000lng 
11g/dscm Conccntrat ;en, "i/dsaa: 48.858 

gr/dSC111 concentration, vrtdscni: 0.021 

lb/hr £111,sion Rate.Lb/hr PNRc: 3.167 

Kg/hr E11i&Sl0<1 Rate,Kg/hr PMRc: 1.437 

C-157 �



ISOKINETIC SAMPLING TRAIN FIELD D~TA AND RESULTS TABULATION 

P,ant: Site 9 Run No.: OUT-CR+6-8D Dote: 6/5/90 
Sanpl ing Location: OJtl•t ~rator: RLM 

Net Ruri Ti11e: 120 Alin Run Start Tiroe: 1217 ISOKINETIC DATA 
NUI S~l ing Points: 8 R1.n Stop Time: 1417 

Nozr I e N.iiber: 

Pressures1 Pi tot Tlbe Coef.: o.~o 
Pbar Bararetric Pressure, ;n Hg: 29. 500 Nozrle oi-ter, in: 0.2L2 

Pg Flue Gas Static Prus. in H20: ·0.320 A Stack/lluct Area, in2: 1319.5 
Ps Absolut• Flue Cas Pre,s, in Hg: 29.476 Vs Flue Cas Velocity, ft/sec: le.O 

0$<1 VolY11etric Air flow Rate, Dry SCfH: 17U(3.4 
Moisture Data: Qaw Vol.-etr!c Air flew Rate, \let ACfN: 20918.7 
Vic vol. L iqui<f cot lected, n(: 46.5 ,a lsoki~tic s....,ling Rate,~: 95.4 
V~(std) Volunt' of \later Vapor, $CF: 2.189 

XHZO 110isture Cooteot, X by Vol.: 3.11 llln<Dry> Volume Gu Met..red, Ory: 75.204 
X.::02 Percent CO2 by Vol.-, Ory: 5.00 \/ln(Std) Vol.nie Gas Metered, Sid: 68.1t9 

lW2 Percent OZ by vol.-e, Dry: t4.00 
Mfd Dry Mole Fract ion: 0,969 

fo Drsat Validation Value: 1.33 EMISSIONS RESULTS 
11d Estiaated Ory Nol. lit, lb/lb·Mole! 30,00 

II& I/et Mol. Ill, lb/Lb·Mole: 29,63 11111 100.0 100.DO°"'II 

ll!l/dsca concentration, lllg/(fsca,; 51.605 
FIELD DATA ur/dscf Concentret ion, gr/dscf: 0.023 �

lleter Box N.r.oer: N0· 7 lleter IIOX <IN•: 1.820 Lb/hr E1Di$SiOO Rate, lb/hr PNRc: 3.312 �
Ory Cns Heter Cal. Y: 0.969 Assuned Hoi sturc: 6.00 ICg/hr Emission Rate,kg/llr Pl4Re: 1.503 �
Leak Test Rate, CFM: 0.006 Leak Test Vac, in H~: 6.00 

ntg 100.0 100.000m; �
Sar.pie Dry Gu llli/dstlll Concentret ion, l!Ji/dsCJn: 51.605 �

Point T!int Meur le.cf!ng Del ta P Oelta W Gas Meter Stack gr/dsef Concffltrat Ion, gr/dsef: 0.023 �

!... ~!!Jin~ ,~w 1n [ in H~!i!l !in Hi:Ql !!!ll [2fl T~ [oFj Lb/hr Emission Rate,Lb/hr PHRc: 3.312 �

0 86.120 0.460 1.480 80.0 149.0 l(g/hr Emission R•t•,ICQ/hr PKRe: 1.503 

2 15 96.131 0.440 1.'420 86.0 150.0 

3 30 1~.995 0.450 1.450 92.0 151.0 11111 100.0 I00.00~ 
4 45 116.139 0.420 1.290 98.0 153.0 ing/dsc11 Concentration~ l!Ji/dsco,: 51.!05 

5 60 125 .753 0.360 1.170 1~.0 160.0 gr/dSCID Concentrat Ion, gr/dsca:: 0.023 

6 75 13'.954 0.400 1.230 107.0 16'.0 lb/hr Emission Rate. Lb/hr PHRe! 3.312 

7 90 144.460 0.320 0.980 109.0 166.0 Kg/hr Emission Rate,JCg/hr PMRc: 1 .503 

e 105 152.804 C.320 0.960 110.0 167.0 
9 120/CFF 161.324 

10 �
11 �

12 �

13 �
14 �

15 �
1t �

17 �

18 �

19 �

20 �

21 �

22 �

23 �

24 �

2S �

F!NA0£AVi 12Q ~,204 2,~97 1,250 9tq 1p,~ 
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ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 A111 No.: IN-CR-10A Date: 6/690 

Saft'\'.)I ing LOCot i00: Inlet Operator: l T 

~•t A.., Ti""': 60 ,.fn 11\.n Start Tfs,e: 1230 ISOKINETIC DATA 
N16r. San-pl ing Points: 4 Ru, Stop TirM: 1330 

Non ie N~r: 

Pressures: Cp Pi tot T<be Coef.: 0.8'0 
Pt>&r 8arcaetric ~ressure, tn Hg: 29. 700 Dia NOJZ~t' Oiar.iitter, in: O.ll'.i 

Pg f~ue C.as Static Press. in >120: 0.000 A Stack/Duct Area, fn2: 14400.0 
Ps Ab&olut• f Lue Gas Prus. Ir. Hg: 29. 700 Vs flue Gas Velocity, ft/UC; 22 . ~ 

Csd Volunetric Air Flow Rat•, Ory scr11: 33058.2 
Moisture Data: Qaw Vol.r.ittri c Air Flow hte, \let ACFH : 1l5196.2 
Vic Vol. liquid Collected, 111: 150.0 XI laokin.tlc s...,l Ing Rate, X: \76.2 
vwcstdl Voluoe of Weter vapor, SCF: 7.06() 

XH20 Moisture Content, X by Vol.: 20.115 Vin(Ory) Vol .... Gas Het•red, Ory: 28.443 
xal2 Percent CO2 by Vol\J'llt, Dry: 5.00 V,n(Stdl Yolun. Cas Metered, Std: 26.1100 
X02 Percent 02 by Vol....,, Ory: 1,.00 

Nfd Dry Mole Fraction: 0.791 
Fo Orsat Val ldat Ion Valve: 1.311 EMISSIONS RESULTS 
'4cl Est iraatec Dry Mol. llt, Lb/lb·Kole: 31). DO 

IIS \let 1101. \It, Lb/Lb· Hole: 27.50 ~ 100 100.01Xlft1j 
qi/dsCl!I Concentration, 1111i/dsan: 131.n, 

FIELD DATA gr/dscf Concentration, vrtdsct: 0.058 �
Meter lo• NUTbrr: U.CI lleto,r Bo• dHa: 1.1151 lb/hr [raisaicn Rate, lb/hr PIIAc: 16.314 �
Dry Gas !Mtef" Cal. T: 1.000 Asclntd llolature: 30.00 Kv/hr Eraiu;icn bte,K9/hr PMRc: 7.400 �
lrak Test Rato,, CFM: 0.007 leak. Test Vac, in ~g: 12 .00 �

fflSj 100 100.000mg �
S~lc, Ory Gas mg/dscm Concentration. IIG/dscm: n1.n4 �

Point Tirie Meter Reeding Del ta P Oelta H Cls Meter Stack vrtd•cf Conemt ration, vr/dscf: 0.051! �
Nun (nin) (eu ft) (in H20) ! in Hi'O) T~ (oFl T!3! (oF) Lb/hr E11i ssIen hte, Lb/hr Pl4Rc: 16.314 �, 0 456.357 0.050 0.700 90.0 1190.0 Kg/hr Emi'5ion Rate,K9/hr PMAc: 7 . 40C 

2 15 563.300 0.050 0.700 94.0 1210.0 
3 30 470.610 0.050 0.700 911.0 1261.0 111!1 100 100 .000mg 
4 45 ,n.eoo 0.040 0.700 106.0 1285.0 mg/dsao Conc:entrat ion, qi/dsc::a: u1.n, 

5 60/Cf F ™.800 
6 

7 
8 

9 �
10 �
11 �

12 �
13 �

14 �

15 �

16 �

17 �

18 �

19 �

2C �
21 �

22 �

23 �
24 �

25 �

f INA,£AVG 60 28.443 0.047 0.700 97.0 1236 . 5 
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ISOKINETIC SAMPLING TRAIN FJ~LD DATA ~ND RESULTS TABULATION 

Plant: Bite 9 Ren No.: IN-CR-lOB Date: 6/6/90 

Se,rpl Ing location: Inlet Oper1tor: LT 

ti.et RL.Sl Time: 60 rain Ren Start Time: 1230 ISOKINETIC DATA 
hu,, Soq,l Ing Points: 4 a.... stop T,...,, ,:no 

Nozzle N...t>er: 

Pressures: Cp Pi tot Tttt C<>4'f . : 0.840 

Pbar larOl'lletr\c Pres.sure, in Hg: 29.700 Die Nozzle Diameter , in: C.3~ 

Pg Floe Gas Static Press. in H2o: 0.000 A Stacr./lluct Area, in2: 144CO.O 

Ps Ab&olute flu., Gas Prrss. in H11: 29. 700 V• flue Ca& Velocity, Ft/sec: 22.9 
osd Vol..-tric Air Flow Rate, Ory SCFM: :Ji-61;.7 

Moisture Data: Oaw Volunetric Air flow Rate, \let ACFH: 137282 .9 

YI, Vol. Liquid collected, o,l: 150.0 Xl !sol:lnetk Sall!pling Rett, X: 185.6 

Vw(std) Voluno of Uater Vapor, SCF: 7.060 

X!i20 Moisture Content, X by Vol.: 19.Ze Vm(Dry> Volune Gas Metered, Ory: 3L439 

%CO2 Percent CO2 bv Volune, Dry: 5.00 Vm(Std) Volune tas Metrred, Std: 29.5S6 

X02 Percent 02 by Voh.., Dry: 14.00 

Hfd Dry Mole Fraction: 0.807 

lo 0rut Vali~tion Valu.: 1.38 EMISSIONS RESULTS 
16d Est l11>8ted Ory Mal. Ut, lb/lb-Nole: 30.00 

M• wet Mol. lit, Lb/Lb·Hole: 27.69 mg 100 100.000mg 

11111/dsc:n Concentration, ag/dsan: 119.434 

FIET..12 DATA gr/dsd Concentr1t ion, gr/dsd: 0.0S2 �

Meter Box NUlber: UC5 Meter Box ~a: 1.869 Lb/hr E11lsslon Rate, lb/hr PMRc: 15.468 �

Dry C&s Meter Cal. Y: 1.000 A&,'6:'led Moisture: 30.00 lg/hr Emiuion Rate,lg/hr 1'14R<: 7.02S �

Leak Test Rate, CFM: 0.016 leak Test va,, In Hg: 10.00 �

11111 100 100.0C°"'I; 

S-le Dry GIS IIIQ/dsui concentr1t ioo, ,ng/dscm: 119.4&4 �

Point Thoe Meter Reading Del ta P Delta H C~u; Heter Stack 9r/dscf Concmtrat ion, gr/dscf: O.OS2 �

N!,!!! imjnl ,c~ m lin H£2! li!l H~Ql T!!!!;! !!!fl T~ 121! Lb/hr Emission Rete,Lb/hr Pl4Rc: 15.468 �

0 6C6.401 o.oso 0.700 90.0 1190.0 Kg/hr E11lssior Rate,Kg/hr PMRc: 7.02S 
2 15 616.290 0.060 0.700 95.0 1192.0 

3 30 623.680 0.050 0.700 100.0 1230.0 '1111 100 100.00()ag 

4 4S 637.840 0.040 0.700 108.C 1260.0 11111/dscra Concentration, 1119/dscm: 119.484 

5 60/0H 637.640 
6 

7 

e 
9 �
10 �

11 �

12 �

13 
14 �

1S �

16 �
17 �
,a 
19 �

20 �

21 �

22 �

23 �
24 �

25 �

FINAllAYG 60 31.439 o.~o 0.700 98 .2 121e.o 



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Site 9 RU'I No.: IN-CR-lOC Dete: 6/6/90 

Sanl)l ing location: INiet Operator: LT 

Net RU'I Tiine: bO min Run surt T lme: 1231 ISOKINETIC DATA 
Nun Sarpl i1111 Points: 4 Rll'I Stop Ti..,: 1331 

Nozzle N"'1t>er: 

Pressures: Pita! Tube Coef.: 0.840 

Pbe~ BerO'IIICtric Pre-s~ur~ .. 1n HQ: 29. 700 Noute Oiaoieter, in: 0.375 
Ps flue Ca~ Stati, Pren. in HZO: 0.000 Sta<l</Ou<t ArH, inZ: 14400.0 

Ps .a.bsolute flue Gu Press. In Hs: 29. 700 Flue Gas Velocity , ,t/se<:: 23.7 
Osd Volunetri, Air flow Rate, Dry SCFH: 34872.0 

Moisture Data: Qaw Yolunetrle Air flow Rate, ~t ACFII: 142281.3 

Ylc Vol. Llq..iid Collected, ml: 150.0 XI lsoltinetic ~ling Rate, t: 171.8 

Vw(std) YolllllO of \later Vapor, SCF: 7.060 

XK20 llolsture Content, X by vol.: 20.39 Vm(Dry) VolUIII! Gas Metered, Ory: 29.395 
%CO2 Percent CO2 by Volume, Dry: 5.00 Ylll(Std) Volunr Cas Hetered, Std: 27 .57l 

X02 Percent 02 by Yol..-e, Ory: 14.00 

llfd ~ry Mole Fraction: 0.7'96 ,o Orut Val idttioo Val~: 1.38 EMISSIONS RESULTS 
11d Est i..,trd Dry Hal. \It, Lb/Lb-Hole: JO.DO 

lls ~t llol. Wt, lb/Lb-MOte: 27.55 11'9 100 100.000,ng 

11111/dsan Concentration, 11119/dt.ca: 1211.078 

FIELD DATA gr/dscf concentr1t fon, gr/~f: 0.0S6 �

N~te-r Boa Nuiibitr: UC 2 lleur 801 dlia: 1.1158 lb/tlr Emission Rate, lb/hr Ptlllc: 16 ,727 �

Dry Cas lleter Cal. T: 1.00~ Asslllltd Moisture: 30.00 ICg/hr £mission R1te,IC!l/hr PIIRc: 7.587 �
Leek Test Rate, CFII: 0.0111 leak Test Vac, In Hi: 10.00 �

1111 toe 100.00D<nii �

S81!\?le Ory Cas n,g/dsea Concentret ion, 11111/dscn: 128.078 �

Folnt T;.., ~ter Rradir,v Delta P Del ta H Gas Heter Stack !jr/d5cf Concentration, gr/dscf: O.OS6 �

C11in> ccy ft> <In N?Q> !In H20l Tenp (ofl Terp Cofl Lb/hr Emission RU1,Lb/hr PMRc: 16 .727 
1 0 4C2.52C 0 , 050 0. 700 91.0 1190,0 Kg/hr Emission hte,Kg/hr PMllc: 7.587 

2 15 409.210 0.060 o. 700 98. 0 1230.0 

3 3C 416.'530 0.05C 0. 700 101.0 1270.0 100 100.000mg 

4 4S 424.310 o.oso 0.700 1011.0 1280.0 Concentration, 1111/u.an, 128.078 

5 6fJ/Qff 431.915 

6 
7 

8 �

9 �

10 �

11 �

12 �

13 �
14 �

15 �

16 �

17 �

111 �

19 �

20 �

21 �
22 �

23 �
24 �

25 �

f!NAL/AVG 6Q 29.'595 o.~2 0.700 99.5 1242.5 

C-161 �
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ISOXINETIC SAMPLING TR11.IN FIELD DATA AND RESULTS TABULATION 

PlaM: Site 9 a..-. No. : IN-CR-10D D•t,r: 6/6/90 

Saq,l inv Location: Inlet Opt-retor: LT 

Ne~ ill'I T!mt: 60 11in ,..., Stort Ti,ne: 1231 ISOKINETIC DATA 
Nur, Saq,l inv Points: ,_,, Stop Time: 1331 

Nozrle N<m>rr: 
Pressures: Cp Pi tot Tube Coef.: 0.640 

Pb.Ir B•romet r i c Prttsure, in Hi: 29.700 t>ia Mozzle Oiaa'ltter , in: 0.375 ,.Pg flue Ces Static Prus. In k20: o.~oo Stack/l>uct Area, ln2 : 14400 .0 

P• Al»olute flue Gas Preu . in N11 : 29.700 Vs flue cu Velocity, rt/sec: 23 .6 

Q•d Volunttrlc Air flow Rate, Dry SCFN: 31.5!.4 . 8 

Moisture Data: Qaw Volunrtrlc Air flow Rate, I/et ACfN: H1669 .0 

Vlc Vol. Ll""!d CollKted, •• , 1SO.O XI lsokinetic hq>l i"II Rate, X: 158.2 

Vw(std) Vol...., of llllter Vapor, SCF: 7 . 060 

XH20 No i,ture Content, X by Vo I . : 21 .90 Va(Dry) Vol.- Gee N,rtcred, t>ry: 26 . 715 
%CO2 Percent CO2 by Vol....e, Ory: 5 .00 Vll(Std) Volo.ne c .. lleterad, Std: 25.179 

%02 Percent 02 by Volunt, Dry: 14 .00 
Mfd Dry Nole fraction: 0.781 

fo orut Val idatiQO V1lue: 1.J8 EMISSIONS RESULTS 
Md hti1111ted Dry Mol. llt, Lb/Lb·Nolr: 30.00 

"· � \let Nol. llt, Lb/Lb·Nolr: 27 .37 IOlii 100 100.000mg �

-.itclscm tonc:entretion, ng/dsCIII: 140.255 

lXiLD DATA 9r/dscf Concentration, gr/dscf: 0 . 061 �
Mrtorr loa W...,,.r, RAC 3 Nrt,rr BOK dHa: 1 .849 Lb/hr Emission Rate,lb/hr Pllllc: 18.166 �

Dry G .. ~ter Cal. r; 1.000 AsMAMC lloisture; 30.00 K9/hr EJalcsion late,(g/hr PIIRc: 11.240 �

Leak Test Rau, CFM: 0,009 Leak Teat Vee, In Hg: 13.00 �

Ilg 100 100 •0-00,og �

Sample Ory Gu l'lj/clscm Concentrat ion, 1111/d•cm: 140. 255 �

Point Tiaae ICetorr boding Pel ta P Del tn H C.s Meter suck gr/dscf Concentration, gr /dscf: 0.061 �

~U'll (minl (cu ftl (in H20l (in H20 l T!a!5! !Ofl l!l!5! (oFl Lb/hr E11lulon Rate.Lb/hr PIIRc: 18.166 �

0 108.447 0.050 0.7CO 91.0 1180.0 Kg/hr fllisslon late,Kg/hr PIIRc: 8 . 240 

2 15 115.000 0.060 0.7CO 92. 0 1190.0 

3 30 121.810 0 . 050 0 .7CO 98.0 1215.0 "'II 100 100.000mg 

4 45 128.420 0 .050 0 . 7CO 108.0 121!2.0 IIQ/dsc,o Conc:entr1t ion, ag/dsan: 140.255 

5 60/0Ff 1JS.182 

6 
7 

8 

9 �

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �
24 �

25 �

1216.7Fl~A~l~V~ ~~ ~fl.:m Q.2~~ !!,ZS!Q 2Z-Z 

C-162 �



ISOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 RIXI No.: MID-CR-lOA Date: 6·6·9:1 

s~l Ing Locet ion; Midpoint Operetor: GS 

~et Ren Tine: 108 min Ren Start liar: 1135 ISOKINETIC DATA 
~"" S~l ing Points: 8 RIil Stop Tia,e: 1319 

Nozzle Nu,b,r: 

Pressures: Cp Pitot Tube C~f.: 0.&40 

Pb.Ir ler"anetric Pressure, in Mg: 29.60l t)ia Nozzle Oiaaeter, in: 0 . 24~ 

Pg Flue Gas Stetic Prus. in H20: -30.000 � A stack/Duct Area, in2: 1319 .5 

P• Ab&olute Fl"" C..s Pr""•· in Hg: 27.394 � v. Flue G"' Velocity, Ft/sec: 13.0 

Osd Volunetrlc Air flow Rete, Cry SCFN: 14935. 5 

Moisture Data: Oaw Voluwtric Air Flow hte, Uet ACFM: 18164.2 

Vic Vol. Liquid Collected, ir.l: 78.8 XI lsokinetic S~l ir,g Rate, X: 98.9 

Vw(stal Vol..r of Uater Vapor, SCF: 3.709 

%1120 Moisture Content, ii; by Vol.: 6 . 11 Vm(Dryl Vol...e Ca& Metere<I, Ory: 61.015 

XC02 Percent CO2 by Valunt. Cry: ,.so Vln(Std) Vol~ Ges Metered, Std: 56.ml 
l.02 Percent 02 by Vol,_, Dry: 15.00 

Nfd Dry Nole Fraction: 0.939 
fa Oraat Validation Value: 1.31 EMISSIONS RESULTS 
Ne: EstiNted Ory Not. Ut, Lb/l~Mola: J0.00 
Ms \let Nol. llt, Lb/Lb-Kole: 29.27 ug Cr+6 1.889 ug 

ag/dsan concentration, 11111/dscm: 1.171x 10·3 
FIELD DATA 11r/dscf toncentrat ion, gr/dscf: 0.001a 10·3 

lletu Box N~r: A1 Meter lox dMa: Z.270 Lb/hr Emiuion Rate, lb/hr PICRc: 0. 06Sx 10-J 

Cry Gu Neter Cal. Y: 0.986 Au<ned Moi5ture: 178.110 l::g/hr Eoiiuion Rate,l::g/hr PMRc: 0 . 030& 10·3 

Leak Test Rate, Cfll: 0.005 LHk Tut Vee, in "g: 10.00 

ug 0.000 ua 
~.e Cry Gas 1119/dscm ConcentrMt ion, mg/dsc:m: 0.000A 10·J 

Point Tille Meter Reading Del ta P eel ta " Gas ~ter Stack gr/dscf concentretion, gr/dscf: C.OOOx 10·3 

Nllll !mini !CU ftj (in H20) (in H20j T~ (of) T~ (oFI Lb/hr Emission Rote,Lb/hr PMRc: O.OOOx 10·3 , 0 367 .285 O.lOO 1.100 92.0 92.0 Kg/hr Emission ~ate,Kg/hr PMltc: 0.000A 10·.l 

2 15 37'5.591 0.300 1.200 92 .0 92.0 
3 30 184.042 0.300 1,200 92.0 92.0 ug 0.000 "II 

' 45 392.042 0.300 1.200 92.0 92.0 IIV/dscm toncent ret Ion, IOD/dsc,,,: 0.000A 10·3 

5 60 400.801 0.300 1.200 94.0 92.0 gr/dscn, Concentration, gr/dsca: 0.000A 10•3 

6 75 409.256 0.320 1.300 94.0 92.0 Lb/hr Eai11lon Rate,Lb/hr Pl'Rc: 0.000x 10·3 

7 90 4111.088 0.320 1.300 94.C 9Z.O Kg/hr Eials5:lon aate,K9/hr PMRc i 0.000.. 10·3 

11 105 427.095 0.320 1.300 96.0 92.0 �

9 108/0rF 428.300 �

10 �

11 �

12 �

13 

1' 

15 �
16 �

17 �
,a �
19 �

20 �

21 �

22 �

23 �
24 �

25 �

FIMAL£AVG 1C8 61.015 0.307 1 .225 91.2 92.0 
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lSOKINETIC SAMPLING TRAIN FIELD DATA AND RESULTS TABULATION 

Plant: Sita 9 Run No.: MID-CR-lOD Date: 1>·6·90 

Sonpl Ing LO<Cation: l<i~int ~retor, GB 

Net R"1 Time; 10ll min R.-, Start Tiae: 1137 I601CINETIC DATA 
NUI Sanpl Ing Poinu: 8 R"1 Sto;> Tl~: 1319 

Nozzle NuriJer: 

Pressures: Cp Phot lut.. Coe! . : 0.840 

Pb.it 81rametric Pressure, in Hg: 29.600 Dia Mozzlf' Oiar.rter, in: 0.245 

PS flue Gas Static Press. in H20; ·30.000 A Stack/Ouct Atea, ln2; 1319.~ 

Ps Absolute Flu. Ces Prus, in Hg: 27.394 Vs Flue Cos Velocity, ft/sec: ll.l 
QS(I vol1111etrlc Air flow Rate. Ory SCFI<: 14967. 1 

Moisture Data: Qaw Volunctric Air Flow Rah, \jet ACFH: 18281.4 

Vic Vol. LiC1Jid COl l«ted, ml: 87.7 XI lsokinetlc Se,rpl ing Rate. X: 1C4.6 

Vw(std) Volunc o1 \jater Vapor, SCF: 4.128 

XH20 lloisture Content, ll: by vol.: 6.39 Vm(Dry) VOl\allt Ga, Metered, Dry: 62.lt.4 
XC02 Percent CO2 by Voluni,, Ory: 4.50 Va1(Std) Volunc Gas Metered. Std: 60.463 

~ Percent D2 by Vo L,.,,.., Ory, ,s.oo 
ICfd Dry Mole Fraction: 0.936 

Fo Orut Validation Value: 1.l1 EMISSIONS RESULTS 
11d EltiNted Dry llol. 1/t, lb/Lb·l<ole; J0.00 

ks \let Mol. lit, Lb/Lb·Mole; 29.23 UV Ct•6 3.017 UV 
ao/dsea Concentration, ~/dsClll: 1.762x 10·3 

FIEI,iD DATA 11t/dscf Concantration, 9r/dscf: 0.001x 10·3 

lleter Box Nl.ld:>er: A2 lleter Bex dHa: 2.047 Lb/hr Emi11lon Rate, lb/hr PMRe: 0.099x 10·3 

Dry Gas Meter Cal. T: 1.024 .usuned Moisture: 8.00 [II/ht E11ission Rate,l:9/hr Pl4Rc: o.~5x 10·3 

Leek Test Rate, cr11: 0.005 Leak Tttt Vee, in Hg: 10.00 

0.000 

S~le Dry lias ag/dse11 Conc:er\trat ion, ms/dscn,: o.ooox 10·3 

Point litt H~ter Reodl ng Del ta P Del ta H Gas Meter Stock gr/dscf Concentration. gr/ascf: 0.000& 10·3 

hli!!J (lli[ll !SW Bl ! ia HlQI i in H20l l!!!Ji! !2FI Il!!ll 12F l Lb/hr Emi"lon Rate,Lb/hr PflRc. o.ooox 10·3 

0 1&.736 0.300 1.200 92.0 92.0 IC;Jhr Emission ht•.ICg/hr PICRc: 0,000. 10·3 

2 15 197.313 0.300 1.2CO 92.0 92.0 

UV UV 

3 31) 205.9117 0.300 1.200 92.0 92.0 ug 0.000 ug 

4 45 214 .654 0.]00 ,.zco 93.0 92.0 1111/ckca Concentrat ian, m;/dsca: O.OOOx 10·3 

s 60 223.475 0.]50 1.400 94.0 92.0 gr/diem corcen:ratlon. 9r/dsca: o.ooox 10·3 

6 75 232.743 0.320 1,300 94.0 92.0 lb/hr E11ission late, lb/hr PICRc: 0.000. 10·3 

7 90 ZS0.900 0.310 l.3CO 96.0 92.0 Kg/hr Emission Rate,ICg/hr PMRe: O.OOOx 10·1 

I! 1~ 250.900 0.310 1.300 94.0 92.0 

9 108/0FF 251.100 
10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �
21 �

22 �

23 �

24 �
25 �

f jijA~lA:i!j 1g~ 6l,~ 0.311 1.262 93.4 92.0 
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ISOKINETIC SAMPLING TRAIN FIELD PATA AND RESULTS TABULATION 

Plant: Site 9 Run~.: KID-CR-lOC Date: 6·6·9C 

Senpl ing L-t ion: Mid;,oint Operator: G8 
tiirt R'-" Ti~: 10! min Rl>'> Start Ti..,, 1139 ISOKINETIC DATA 
Nyn S-l ifllj Point.: 8 Run Stop Tine: 1319 

~ozrle NUlber: 

Pressures: Cp Pitot Tube Coef.: 0.84C 

Pbllr Barometric Pressurt, in Hg: 29.600 Die ~ozrte Diameter, in: 0.245 

P9 flue G" Static Press. in H20: ·30.000 A Stack/Duct Area, in2: 1319.S 

Ps At>solute Flue Gas Preu. In Hg: 27.394 Vs rlue <.es Velocity, Ft/sec: 33.3 
0,d Vol-tri, Air flow Rote, Dry SCFM; 15199.~ 

Moisture Data: 0aw Volunetrlc Air Flow Rate, \let ,.CFM: 18310.3 

Vlc Vol. Liqyid Collected, ml: 70.5 :u l5olinetic Sarrp\ iny Rate, X: 102.9 

Vw(stdl Vol,- of llater Vapor, SCF: 3.3111 
XK20 Moisture Content, X by Vol.: 5.2\ V11(Dry) Vol...., Cas Metered, Dry: 61.614 

xroz Percent CO2 by Vol~. Cry: 4.50 Vll(Std) Vol...e Gaa lletered, Std: 60 .327 

%02 Percent C2 by Vol~, Cry: 15.00 

Mfd Ory llole Fraction: 0.9~ 
fo Orcat Validation Value: 1.31 EMISSIONS RESULTS 
Md Estir.atec Dry Mol. lit, Lt/Lb·llote: 30.00 
11s llet 11<>1. llt, Lb/Lb·Mole: 29.37 "II 2.469 UV 

11111/dscm Concentration, o,gtd,gn: 1.445x 10-3 
[!ELD DATA vr/dscf Concentration, gr/dscf: O.OOb 10·3 

Meter iox N'"1t>er: 2.043 Meter iox dlia: 2.043 Lb/hr E10icoion Rate, lb/hr PMR<: o.oazx 10-3 

Dry Gas ~ter tel. Y: 1.034 Assurrd Moisture: II. 00 Kg/hr Eraisslon Rate,l:11/hr PMllc: 0.037x 10·3 

Le~k Test Rate, CFM: 0.001 Leak Te,t Vac, in Hv: 10.00 

~ 0. 000 ug 

Sall)le Cry Ca& r,g/d<,m Concentration, re/dsan: o.ooox 10·3 

Point Tlae Meter Reading Del ta P Delta H Gas Meter Stack or/dscf Concentration, gr/dscf: o.ooox 10·3 

N1611 ,minl ,cu ft2 ,1n H20l lie H~Ol Tm? ,aFl Tt!!Jl !oFl lb/hr Eaict i on Rah,lb/hr PMRc: o.ooox 10·3 

1 0 442.486 0 . 300 1.200 92.0 92.0 lg/hr £11ission Rete,Kg/hr PMRc: O.OOOx 10·3 

2 15 451.482 0.300 1.200 92.0 92.0 

3 30 460.161 0.300 1.200 92.0 92.0 UV 0. 000 ug 

4 45 469.979 0.300 1.200 93.0 92.0 mg/dsCJn Concentret ion, 119/dsal: o.ooox 10·3 

5 60 ,n.a15 0.350 1.400 94.0 92.0 gr/dsc,n Concentration, 9r/ds"': O.OOOx 10·l 

6 75 486.964 0.320 1,400 94.0 92.0 lb/hr E11issiore Ratc,Lblhr OOc: 0.000. 10· 3 

7 90 495.996 0.320 1.400 94.0 92.0 ta/hr Emisoion Rate , tg/hr OOc : 0. OOOx 10· 3 

11 105 504.100 0.320 1.300 94.0 92.0 

9 108/0FF 504.100 

10 �

11 �

12 �

13 

14 �

15 �

16 �
17 �

111 �

19 �

20 �

21 �

22 �
2J �

24 �

25 �

Fl~ALLAVG 1011 61 . 614 0.314 1.2117 93 . 1 92.0 
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rsoirmTrc SAMPLING TRAIN FIELD DATA ANP RESULTS TABULATION 

Plant: Sita 9 R<11 No.: MID-RCCR-l.OD oate: 6/6/90 

S«11Pli"41 Location: MldpOint Operator: GCII 

Not R<11 Th~: 102 ain R<11 Start rt .., 1141 ISOIUNETIC DATA 
Nua S"-,Pl ing Points: 7 R"1 Stop I ime: 1319 

No»l~ NU'lt>er: 131 

Pressures: Cp Pi t ot Tube Coe!.: 0.840 

Pbar 8aromrtric Prr-ssur-e. ir, Hs: 29 .600 Dia Nonle Ol811eter. \n! 0.24S 

P9 Fl....e Cas Static Press. in H20: ·30.000 A Stack/Duct Area, in2: 1319.5 

Ps A!>solute flue Gas Pre$$. in Hg: 27.394 Vs Flue Gas Velocity, ft/sec: 33.6 

Osd VolURtric Air flow Rate, Dry SCFII: 14261.5 

Moisture Data: Oaw Vol.-tr i c Air Flow Rate, llet ACFM: 18446.3 

Vlc Vol. Li~id Collected, ml: 141.8 XI laoldno.-tlc $_,ling bte, '1: 96.7 

V•Utd) Voluw of 1,/ater Vapor, SCF: 6.675 
XH20 lloisture Content, X by Vol.: 11.72 Vm(Dry) Vol.- ea, Metered, Dry: 53 .084 

X::02 Percent CO2 by Vol.-, Dry: 5.00 V11(Std) Voluw Gas Mehred, Std: so.2n 

X02 Percent 02 by Volune, Dry: 14.00 

Hid Dry Hole Fraction: 0.883 
fo Orsat Validation Value: 1.38 EMISSIONS RESULTS 
14d Est i'"8ted Dry 'lol. lit, lb/UrNole: 30.00 

"' We-t Mol. Wt, lb/Lb·Nole: 28.59 "'9 100 100.000m; 

o,g/dSaa Conccntrat ion 1 ag/dscrn: 71l.241 

lJ;ELt! DATA sr/dscf Concentration, gr/d&cf: O.Oll �

Meter Box ~r: B·2 Meter Box dHa: 2.125 Lb/hr £11ilsion Rate, lb/hr PNRc: 3.752 �

Dry ,as Meter tal. T: 1 .000 Ass..-d Moisture: 7.00 Kg/hr EotiHion Rate,lg/hr• PNRc: 1.702 �

lHk Test Rate, CfN: 0.001 Luk Test Vee, in~~: 10.00 �

11111 100 100.000aii �

S""l>le Dry GH ag/dsao Concer.tration, l!'Q/dsC111: 70.241 �

Point Tiae Meter Reading Del ta P Delre H Cas Meter Stack gr/dscf Cancentrat ion, gr/dsef: 0 .031 �

N"" (11inl {CU ft 2 !in HZOl !in H202 T!!!Ji! !Ofl l!!!Ji! (ofl Lb/hr E1niuion Rate,lb/hr PMRc: 3.752 �

6 7'92.216 0.300 1.200 92.0 r.2.0 l(g/hr Eatission Rate, Kg/hr PIiie: 1.702 

2 21 799.917 0.300 1.200 92.0 92.0 

3 36 BIJT.697 0.300 1.200 92.0 92.0 Ilg 1001 100 .00~ 

4 51 815.493 0.30a 1 .200 93.0 92.0 ffi/dsCII Cancentrat ion, 1119/dsC!II: 70.241 

s 66 W.U7 0.350 1.400 94.0 90.0 gr/dsCID Concentration, gc/clsaa: 0.031 

6 81 831.318 0.300 1.200 94.0 94.0 Lb/hr Emission Rate,lb/hr PIIRe: 3.752 

7 96 839.1n 0.320 1 .JOO 94.0 92.0 Kg/hr Ellthsion Rate,(g/hc Pll~c: 1.702 

8 102/0H 845.300 

9 

. 10 �
11 �

12 �

13 
14 �

1S �

16 �

17 

18 �

19 �

20 �

21 �

22 �

Zl �
24 �

2S �

FINALlAVG 12, Q,;}IQ 1,~43 23.0 9Z,2~J'2!!: 
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ISOJINETIC SAMPLING TRAIN FIELD DATA 1'ND RESULTS TABULATION 

Plant: Site 9 R<.n No.: OUT-CR-lOA Dau: 6·6·90 

s~l ing loc•tion: outlet Operator: KH 

Net R<.n Ti_,: 95 ,oln R.., Start Tfrm:: 1130 ISOKINETIC DATA 
NUii S~l Ing Points: 7 R<.n Stop Thoe: 1320 

Wozz le Nua,er; 

Pressures: Cp Pltot lube C~f.: 0 .1!40 

Pbar Barometric Pressur~, in ltg: 29.600 Dia Nozz\e Oia11etcr. in! 0.240 

Pg fl..e CH Static Prus. in H20: 0.000 A St&Ck/Duc:t Area, in2: 1319.~ 
Ps Absolute flur Cas Press. In H11: 29.600 v, flu,, G11 Velocity, ft/sec: ]9.2 

Qsd Vol~tric Air Flow •ate, Dry SC:fll: 17470.9 

Moisture Data: Qaw Voluoetr!e Air ftow Rate, ~•t ACfll: 21535.6 

Vic Vol. l i"1id Collected, 111: 40.0 :I.I lsokinetic S~1ing Rate,%: 100.9 

\11,1:std) Voluw ·of \l•ter VllpO<", scr: \.883 
X/120 Moisture Content, % by Vol.: 3.18 Vot(Dryl Vol...,. Cos Metered, Dry: 61.198 
XC02 PereMt CQ by Voh.ae, t>ry: 4.50 Vro(Std) Vol""" Gas Nrtered, Std: 57.397 

%02 Percent 02 by Vol""", Dry: 15.0D 

Nfd Dry Nole frtw:tlon: 0,968 

fo Orsa! Validation Value: 1.31 EMISSIONS RESULTS 
Nd EstiMted Ory "°l. llt, lbllb·l4ole: 30.00 

Ms \let Nol. Ill, lb/Lb·14ole: 29.62 UII Cr•6 1.249 ug 

111!:/dscm Concentration, mg/dscm: 0.7681 10· 3 

FIELD D1'TA 9r/dscf Conc:ffltrat ion, 9r/dscf: 0.0001 10·3 

Meter lox Nlllber: EN2 Meter llox dHe: 2.004 Lb/hr Emission Rate, lb/hr Plll!c: 0.0501 10-3 

Dry Ces lkter C.I. Y, 0.985 As....c Moisture: J.00 t::5/hr E01isialon htr,t::9/hr Pllllc: 0.0231 10·3 

lea Test Rate, CfM: 0.008 leak Te&t Vac, in Hg: 15 .00 

ug 0.000 ug 

Sm,pl e Dry Gas "'ii/dscai Concentrot ion, 91g/dse1n: o.ooa, \O·J 

Point 1 irne Meter Reading Del te P Del ta H Gas Meter Stt"i< gr/dscf Conc:rntration, gr/dscf: O.OOOx \0-3 

Nua (min) (cu ft) <in H20l cin H20l Teai (of> Tffl1 (oFl lb/hr Etni"ion hte,Lb/hr PIiie: 0 .0001 10•3 

0 987.874 0.400 1.400 78. 0 158.0 Kg/hr Eaiss!on Rat e,Kg/hr PMRc: O. OOOx 10-J 

2 \5 996.827 0.420 1.400 83.0 156.0 

3 30 1006.430 0.430 1.500 88.0 163.0 ug 0.000 ug 
4 45 1016.370 0,390 1,300 92.0 166.0 119/dsar. Concentration, 1111/dsaa: 0 . 000, 10·3 

5 60 1025.980 0.'40 1.500 95.0 16~.o gr/dsaa Concentration, 11r/d&c:a; 0.000, 10·] 

6 75 1035.930 0.420 1.,00 98.0 166.0 lb/hr E11!sslon Rate,Lbthr PMRc: o.ooox 10·3 
7 90 1095.7'90 o.uo 1.500 99.0 170.0 l9/hr E11ission Rate,lg/hr Pl4Rc: 0.000a 10·3 

8 95/orr 1049.072 
9 

to 
11 �

12 �
13 �

14 �

15 �
16 �

17 �
\8 

19 �

20 �

21 �

22 �
23 �

24 �
25 �

Fl~AL/AVC 9S 6\.191! 0.411! 1.429 90.4 163.4 
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ISOKINETIC SAMPJ.ING TRAIN FIELD DJ'\TA AND R~SULTS T_:A,BU~TION 

Plant: Site 9 Run No.: OUT-CR- lOD Dau: 6·6·90 
Sa,q,linv location: outlet Oprrator: HH 

Net R\61 Ti•: 94 min R\61 Start Time: 1131 ISOKINE'l'IC DA'l'A 
Nun Sa,rpt ing Points: 7 1.., Stop T;..,, 1320 

Nozzle N<'lt>er: 

Pressures: Cp Pi tot Tube C~f.: 0.1140 
Fber 8ar01M"trfe Pressure, in >tg: 29.600 oia Noz2le Oi.aeter, in: 0,240 
Pv Flue, Cas Stot ic Prrss. in H20, 0.000 A Stack/!)i,ct Area, in2: 1319.5 
~s Ab5olute flue Gas Press. in Hg: 29.600 Vs Flue Gas Velocity, ft/sec: 39.2 

Qsd Volll!letric Air Flow Rate, Ory SCFII: 17470.0 
Moisture Da.ta: Qav Vol.-tric Air Flow Rate, llet ACFH: 21535.9 
\Ile Vol. Liquld Collected, ml: 40,0 Xi lsokinetic Saq,ling Rate, X: 101.7 
Vw(•td) Vol...., of lister Vapor, SCF: 1.lllll 

~20 Noltture Cootent, X by vol . : 3. 1e Ylr,(Dry) Vol1111e Ga, Netertd, Dry: 64 . 464 
%CO2 Perc=t CO2 by Vol.-, Ory: 4.50 Vl<(Std) Voluoe Gas Metered, Std: 57.271 

ll02 Percent 02 by Volume, Ory: 1~.00 
Mfd Ory Mole Fraction: 0.9611 

fo Orsat vetlcation Value: 1.31 EMISSIONS RESULTS 
Hd f&t iaated Dey llol. llt, lb/lb•Hole: 30.00 

"' wet Nol. Wt, lb/Lb-Nole: 29.62 ug r.r•6 1.237 ug 

ag/dsc,o Concentration, ,ng/ dsc:a1: 0.763x 10·3 

FIELD DATA vr/dscf Concentration, vr/dscf : 0.000. 10·3 
lleter Box Nurber: EN18 Meter Box dtta: 1.934 Lb/hr Emission Rete, lb/hr Plli!c: O.CSOx 10·3 
Dry Gas Mear Ca!. T: D.932 Assuned Moisture: 8.00 Kg/hr Emis&ion htr,Kg/ hr Pl4Rc: O. C23x 10·3 

Leak last hte, CFII: 0.009 Leak Test Vac, in "g: 15.00 
ug 0.000 ug 

Sar.-ple Dry Gas Alg/dsCIII Concant ration, 1111j/ d&ca: 0.000. 10·3 
Point Time twter Readi "Ii Del ta P Del ta H Gas Meter Stack gr/dsd Concentration, gr/dscf: O.OOOx 10·3 

Num l11i[l2 ,~w f!l I in HZQl lio ~E'.Ql Is ,oFl Imi l2El lb/hr E11ission Rate,lb/hr PHRc: 0.000. 10·3 
1 0 257.591 0. 400 1.400 78. 0 158.0 KG/hr Emission Rate , Kg/hr PNRc: O.OOOx 10-3 
2 15 267.250 0.420 1.400 113.0 156.0 
3 30 2n.610 0.430 1.500 M.O 163.0 UG 0 . 000 ug 

4 45 268.200 0.390 1.300 92.D 166.0 1111/d&CIII Concentration, 1D91d&an: 0 . 000. 10•3 

5 60 298.190 0.440 1.500 94.0 165.0 vr/dscm Concentratioo, vr/dsc111: O.OOOx 10·3 
6 7'5 30a.7'50 0.420 1 .400 97.0 170.0 1.b/hr Eo,lssion Rate,Lb/hr PMRc: 0.0001 10·3 
7 90 319.240 0.430 1. sco 98.0 166.0 K,/hr £11iscior Rate.Kg/hr ~c: O.OOOx 10· 3 
I! 94/0FF 3Z2.055 

9 �

10 �

11 �

12 �

13 �

14 �
15 �

16 �

17 �

18 �
19 �
2() 

21 �

22 �
23 �
24 

25 

FINA~£AV!j 24 ~ . 464 Q,4]8 l ,4~9 90,Q 1(1;!,4 
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ISOKINETIC SAMPLING TAAIN F~ELD DATA AND RESULTS TABULATION 

Plan:: Site9 R<11 No.: OUT-CR-lOC Date: 6·6·90 

s~ing Location: OJtlet Operator: RH 

ht R..-. Ti•: 95 11in Run Start Ti""': 1130 ISOKINETIC DATA 
Wun Sa,rpling Points; 7 R.-, Stop Tillll': 1320 

Noule N"1tler: 

Pressures: Cp Pitot Titt Coef.: 0.840 

Pb.Jr B•rc:metric Preswre, in H,: 29.600 Ota Nozzle Diamet•r, in: 0.240 

Pg rt ue Gas Static Press. in n20: 0.000 A Stack/Duet Area, in2: 1319.5 

Ps Ab,;olute flue Cas Press. in Hg: 29.600 Vs flue Cas Velocity, ft/sec: 39.2 

Osd Vol11netric Air flow Rate, Ory SCFM: 174:sB.6 

Moisture Data: Caw Yol....,trlc Air Flow Rate, \let ACFM: 21549.0 

Vlc Vol. LiQ<JiC Collected, ml; 40.0 XI lsc':inetic S-,pling Rite, ll:: 95.0 
Vw(std) Vol unc- of \later Vapor, SCF: 1.883 

WO Moisture Content, '1 by Vol.: 3.37 YmCDry) Voluae GH Metered, Ory: 58.476 

XC02 Perc~t CO2 by Vol.-. Dry: 4.50 Vm(Std) Vol.- CH Netered, Std: ~3.964 

X02 Percent 02 by Vol.,,.., Dry: 15.00 
Mfd Dry Hole Fraction: 0.966 

fo Orut Val iclation value: 1.31 EMISSIONS RESULTS 
Hd fstio,ated Dry Mol. llt, Lb/U,·Mole: 30.00 

Wet Nol. Wt, Lb/Lb·IC<:le: 29.60 ug Cr+6 1.189 ug"' mg/dscm Concentretion, ,ng/dsc:in: o.n&< 10·3 

lH:LD DATA gr/dscf Concentration, gr/dscf: O.OOOx 10·3 

l!eter Box W<n>er: N16 Heter Box dHa: 1 .820 Lb/hr E11isslon hte, lb/hr P!Utc: 0 . 051x 10·3 

l)ry Gas Heter 1:411. Y: 0.996 Assuned lloi,ture: 3.CO ~g/hr Emi'5ion Rate,Kg/hr PMRc: 0.023x 10·3 

Leak Test Rate, CFM: 0.009 Leak Test Vee, In Hg: 15.00 

ug 0.000 ug 

Sample Ory c.. llg/dSCII Concentration, 119/dsCII: O.OOOx 10·3 

Point Ti.Dt lleter Re41ding Del ta P Delta M Cas ~!er Stock gr/dscf Concentration, gr/dscf: O.OOOx 10·3 

Nua ~min2 ,cu fq ,in H2Ql ,io ~ZQl Is , 0 F! I~ i2Fl Lb/hr Emission Rate,Lb/hr PMRc: o.ooox 10·3 

0 233.653 0.400 1.2tl0 94.0 158.0 11'.g/hr Emission Rate,11'.g/hr PMRc: O.OOOx 10·3 

2 15 241,3SO 0.420 1 .lOO 95.0 158.0 

l 30 251 .331 0.430 1,300 102.0 163.0 ug 0.000 ug 

4 45 260.502 0.390 1.200 107.0 166,0 mg/dscm Concentration, mg/dscm: O.OOOx 10·3 

5 60 269.732 0.440 1.lOO 110.0 165.0 gr/dscm C()nceotrat ion, gr/dscin: 0.000. 10·3 

6 7'5 279.SOS 0.420 1.3CO 114.0 171) .0 Lb/hr E.ll ission Rate,Lb/hr PMRc: o.ooox 10·3 

7 90 288.999 0.430 1 .3CO 114.0 166.0 ICg/hr E11isslon Rote,ICg/hr PMRc: O.OOOx 10·3 

8 95/0FF 292.129 

9 

10 �

11 �

12 �

13 �

14 �

15 �

16 �

17 �

18 �

19 �

20 �

21 �

22 �

23 �
24 �

25 �

EIWA~l!:i:!i 2:i ~8,472 0.4]~ 1 ,i71 1!,15.1 163,7 
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I6QKINETIC SUPLING TAAIN FIELD DATA AND RESULTS TADUI.1.TION 

P:ant: Site 9 RI.Wl No.: OUT-CR+6-10D Date: 6/6/90 
S'"'l)lir,v Location: Outlet Operator: RLH 

Nft II.., lln>t: 9'; 11fn R..-. Start TIii><!: 1131 ISOKINETIC DATA 
N..,, Sa,rpl i 1111 Points: 7 R111 Stop Ti:ne: 1320 

Nozzle N.m>er: 
Pressures: Cp Pi tot TIN C<>ef.: o.a:.o 
Pl>ar Baretnetrlc Pre&$Ure. ir. K~; 29 .800 Ola lrilozzle Dianeter. in: 0.240 ,.Pg fl~ Gas Static Press. fn H2C: ·0.350 St&e~/Ouet Area, in2: 1319.5 
Ps Absolute flue Gas Press. in H11: 29.774 Vs Fl"" Cas V•loc1ty, Ft/s•c: 39.1 

0Sd Volunetrfc Air Flow hte, Dry sc,11: 17492.4 

Moisture Data: 0aw Voluactric Air Flow Rate, I/et ACfM: 2148'> . 1 

Vic Vol. Liquid Col ltttM, ml: 39.0 ll lsoklnetic Sllffl)ling iete, 1': 92.6 
Vll(std) \lol1111e of Water Vapor, SCF: 1.836 

XH20 Hof ature C,,,,t•nt, l by Vol.: 3.35 Vm(Ory) Volum, Gas Metered, Dry: 56.476 

lt02 Percent CO2 by Vol11111, Dry: 5.00 V01(Std) Vol....., Ge, Netered, Std: 52.892 

'X02 Percent 02 by 1/ol....,, Ory: 14.00 

Nfd Ory Hole fraction: 0.966 

Fo orut Veliclatlon Value: 1 .38 EMISSIONS RESULTS 
Hd fstin,ated Dry Hol. Ut, lb/lb·Hole: 30.00 

HS Wet Nol. Wt, Lb/Lb-Hole: 29.60 ll1IJ 100 100.0CO-Tig 

iog/dscm Concentration, ng/dse,a; 66.761. 

FIELD DATA ur/dscf Concentration, gr/dsef: 0.029 �

Meter 8ox Nu:ber: NU-2 Heter Box dHa: 1.820 Lb/hr E~iH ' on Rete, lb/hr PMRc: 4.374 �
Ory Cas Heter Cal. Y: 0.969 AssU'Tlled Moi&ture: 6.00 Kg/hr Endssion Ratc,t9/hr- PMRc: 1.984 �

LHk Test Rite, CFH: 0.012 Leak THI Vee, in Hg: 15.00 �

Ilg 100 100.oc~ �

Sairple Ory Cas IIQ/dSC81 Concentration, mstd,cn,: 66,768 �
Point ti... Heter Readi 1111 Delta P Delta H Cas Meter Stack ur/dscf Concentrat ;on, gr/dscf: 0.029 �

N!,!!! l'"fnl sru ftl !in ~,22 I ir, H20l T!!!Ji2 !Ofl Tf!!J2 !2[l Lb/hr Lmiscion Rate,,b/hr PMc: •.:m �
1 0 233.653 0.400 1.230 94.0 158.0 Kg/hr Emi,sion Ret•.l:g/hr PIIRc: 1,984 �

2 15 241.350 0.420 1.290 95.0 158.0 �

3 50 251.331 0.430 1.320 102.0 163.0 ll!l 100 1oo. ooo.ir. �
4 45 260.502 0.390 1.160 107.0 166.0 fflll/d&cm Concrntration, ng/dsa.: 66. 768 �

5 60 269. 732 0.440 1.300 110.0 165.0 gr/dSC111 Concentration, 11r/dse&: 0.029 �
6 ~ 279. 505 0.420 1.250 114.0 170.0 Lb/hr Emission Retc,Lb/hr PIIRe: 4,374 �

7 90 268.999 0.4JO 1.260 114.C 166.0 K'ij/hr E111i&5ion Rate,(s/hr ~Re: 1.984 �

i 95/0FF 292,129 �

9 

10 �

11 �

12 �

13 
14 �

15 �

16 �

17 �
18 �

19 �

20 �

Z1 �

22 �

23 �
24 �

25 �

FINA~£A~~ 95 58.47~ Q,4]1! 1.~~l lQ~., 16~,7 
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PARTYCULATE SAMPLING LABORATORY RESULTS 

Plant Nam&1 SSI SITE #9 � EEi Ref# 3808 

Sampling Locationa 

Date Received1 6/12 Date Analyzed1 6/27 Reagent Box<esi: 

Run Number 4A-DUT 4B-OUT 
Run Date 

S•mple ID/Container# � F / 9-18 F / 9-20 
••••amaac• =•••••••aa 

6.8047 
6,8959 6.80:52 
6,9963 6.8065 

Tare Weight., g. � 6,2266 6,2690 
•••••~a•a= ::a•aas•~•c:s 

SAMPLE WT,, g. � 0.6693 0.5357 

Sample ID/Container* � R / 9-19 R / 9-24 
••••s•••a• •••••••••• 

'6. 3422 6,1275 
6,3426 6,1276 
6.3435 6.1284 

Tare Wt. I g, 6.3388 6,1247 
::a•••••z:zsa:c: :a:aaa1:1••••• 

SAMPLE WT"' g. � 0.0034 0.0028 

Sum cf Particulate, mg, 672.7 S38,5 
Total Filter Tare, mg, 

Blank Residua, mg. ( 175 ml> 
643,0 

0,4 175 mll 
:511,2 

0.4 .......... :a•••z•a••• 
TOTAL PARTICULATE CATCH, mQ, 29,3 26.9 

Blank Beaker* 2003 ---Leoend-- Notes and Comments 
Final wt., mg. 99546,3 • Final Weight 

Tare wt,, mg, 99545,9 L c Loose Particulate 
Rnidue, cng • 0.4 F • Filter D • Dish 

Volume, ml. 200 R a Rinse P • Pan 

Concentration, mg/ml 0.002 

D-2 �



•••••••••• •••••••••• 

•••••••••• 

PARTICULATE SAMPLING LABORATORY RESULTS �

Pli.nt Names SSI SITE 419 EEI Raft, 3808 

Sampling Location1 

Date Received1 6/12 Date Analyzed1 6/27 Reagent B0~lesl1 

Run Numbar 
Run D.te 

Sample ID/Container I 

Tilre Waight., g. 

SAMPLE WT,, g, 

Sample ID/Container I 

Tare Wt,, g. 

SAMPLE WT,, g. 

Sum of Particulate, mg, 
Total Filter Tara, mQ, 

Blank Residua, mg, I 100 ml> 

TOTAL PARTICULATE CATCH, mg, 

Blank Beaker* 2003 
Final wt,, mg, 99:546.3 
h.re wt., mg. 99545.9 

Residue, mg, 0,4 
Volume, ml, 200 

Concentration, mg/ml 0,002 

'i'A-OUT 9B-DUT 

F / 9-44 � F / 9-46 

6,9093 o,6198 
6,9094 6,6199 
6, 9112 6.6210 
b,3908 b,1010 

••••••••a• � •••aaa•••• 
0,5185 � 0,5188 

R / 9-4:5 � R / 9-47 
••••a•••••········=· �

b,104:S 6,2179 
6,104S 6,2177 
6.1051 6,2186 
6. 1007 6,2142 

::aaaa:au:::sa••• � =••-=••a•E:t:: 
0.0038 � 0,003S 

522,3 522,3 
51~.9 ~15.6 

0.2 100 ml> 0.2 

··-=······· � 6,5 

--Legend--
-= Final Weight 

La Lco5a Particulate 
F c Filter D • Di5h 
Rs Rinse P • Pan 

Notes and Comments 

D-3 �
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PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Name: SSI SITE +19 EEI ReHI 3808 

Sampling Location1 

Date Received1 6/12 

Run Number 
Run Date 

Sample ID/Container* 

Tare Waight,, 9• 

SAMPLE wT., g, 

Sample ID/Container t 

Tare Wt,, g, 

SAMPLE WT, 1 g, 

Sum of Particulate, mg. 
Total Filter Tare, mg. 

Blank Re!Sidue, mg. ( 12~ ml) 

TOTAL PARTICULATE CATCH, mg. 

Blank Beaker# 
Final wt., mg, 
Tara wt,, mg. 

RHidue, mg, 
Volume, ml, 

2003 
99546,3 
99545.9 

0,4 
200 

Date Analyzed: 6/27 Reagent Box<esl1 

11A-OUT 

F / 9-5 

6,9254 �
6,9256 �
6,9272 �
6.9283 �
6.4102 �

•••••a••=• 
0,5152 

R / 9-7 

·······•=:a 

6,2457 
6.24:56 
b,2464 
6,2430 

=••••a:•aa•c: 
0,0026 

517,8 
513,b 

o. 3 7~ mll 

• 
L ~ 
F • 
R • 

3,9 

---Legend-
Final W•ight 
Loose Particulate 
Filter 0 a Dish 
Rinse P., Pan 

11B-OUT 

F / 9-8 
•••~••••=a 

b.5867 
6,5869 
6.0726 

•••••a•••a 
0.5141 

R / 9-10 
•••-=••=-=m~ 

6.2715 
li.2714 
6.2730 
6.2677 

:::maaaac:.ca 

0,0037 

517,8 
511,3 

0,2 

6,3 

Note& and Comments 

Concentration, mg/ml 0.002 

D-4 �
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PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Name1 SSI SITE 19 EEI Reft '3808 

Sampling Locaticn1 

Date Rece1ved1 6/12 Data Analyzed, 6/27 Reagent Box <es) 1 

Run Number 
Run Date 

Sample ID/Container t 

Tare \.:eight., g. 

SAMPLE WT., ". 
Sample ID/Container t 

Tare Wt. I Q• 

SAMPLE WT, I g. 

Sum of Particulate, mg. 
Total Filter Tare, mg, 

Blank RHidu•, mg. ( 100 ml l 

TOTAL PARTICULATE CATCH, mg. 

Blank Beak•r t 2003 �
Final Wt, I mg. 99:546.3 �

Tara Wt, I mg. 99545.9 �
Residue, mg. 0.4 

Volume, ml. 200 

Concentration, mg/ml 0.002 

12A-OUT 

F / 9-30 
::aaac•ms:cu1c 

6.6573 
6.6571 
6.1459 

a:acmaaa:maa 

0,5112 

R / 9-32 

~. 1572 
6.1575 
6.1587 
6.1550 

a•••••••a• 
0.0022 

513,4 
508.5 

0.2 
:aaaaa•••• 

4.7 

128-0UT 

FI 9-35 
••••ca•s~a:s 

6.7194 
6.7199 
6.2078 

••••••1:••• 
0.5116 

R / 9-36 

·······~·· 

6,2913 
6.2914 
6,2920 
6.2886 

0.0027 

514.3 
:507.2 

100 mll 0.2 
•••••••caa 

6,9 

---Leg•nd--
= Final Weight 

L = Loose Particulate 
F • Filter D., Dish 
R ., Rinse P • Pan 

Notes and Comments 



•••••••••• •••••••••• 

PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Namer 551 SITE 19 EEi Reftl 3808 

Sampling Location, 

Date Received1 6/12 

Run Number 
Run Date 

Sample ID/Container It 

Tare Weight. 1 g, 

SAMPLE WT, 1 g, 

Simple ID/Container It 

Tare Wt, 1 g, 

SAMPLE WT., ;. 

Sum of Particulate, mg, 
Total Filter Tare, mg, 

Blank Re•idua, mg, 

TOTAL PARTICULATE CATCH, 

Date Analyzed1 6/27 Reagent Box<esl1 

13A-OUT 13B-OUT 

F / 9-o3 F / 9-66 
••••oc•••• ••••~••as:aa 

6,8972 6,8737 
~.8971 6,8741 
6,3134 6.3:S:S9 

1r:•••m1:ac•11······=-··· 0.5837 0,5198 

RI 9-65 R / 9-o7 
•••••am••= aaaaaa:2aca 

6,0879 6,2:566 
6,0880 6,2566 
6,0893 6,2579 
6,0796 6,2:527 

it•••••••-==- =••a=•••a• 
0,0083 0.0039 

592,0 523.7 �
:579,3 516,2 �

C 173 ml) 0,4 100 ml) 0,2 �

mg, 12,3 7,3 

Blank Beaker I 2003 --Legend-- Notes and Comments 
Final wt., mg, 99:546.3 ... Final Weight 
Tara wt,, mg, 99545,9 L = Loose Particulate 
Residue, mg. 

Volume, ml, 
0,4 
200 

F • 
R • 

Filter 
RinH 

D = Dish 
P • Pan 

Concentration, mg/ml 0,002 
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PARTICULATE SAMPLING LABORATORY RESULTS �

Plant Name: S5I SITE i19 EEI ReHI 3808 

Sampling Location, 

Date Received: 6/12 Date Analyzed1 6/27 Raagent Box ( es l 1 

Run Number 
Run Date 

Sample ID/Container ii 

SAMPLE WT,, Q, 

Sample ID/Container~ 

Tare Wt,, g. 

SAMPLE WT,, Q, 

Sum of Particulate, mg, 
Total Filter Tare, mg, 

Blank Residue, mg, 75 ml) 

TOTAL PARTICULATE CATCH, mQ, 

Blank Beak11r ti 2003 
Final wt,, mg, 99546,3 
Tare Wt, I mg, 99:545,9 

Residue, mg, 0,4 
Volume, ml. 200 

Concentration, mg/ml 0,002 

2A-OUT-MMTL 2B-OUT-MMTL 

F / 9-2 F / 9-9 
............ � ···-=······ 

6.8443 
6,8444 �

7,0309 6,8462 �
7.0310 6.8472 �
7.0319 6,8488 �
6,3135 6.1909 �

:a••m•••a12• a••••••••• 
o. 7174 0.6534 

R / 9-6 R / 9-11 
••m••••zn:ra ········=-· 

6,2798 6.1677 �
.o, 279S 6, 1676 �
6,2806 6, 1686 �
6. 2770 6,1652 �

=••a•11CSIHI ~•taa••=z•E 
0.0025 0.0024 

719.9 655.8 �
642,B :572.~ �

0,2 100 ml> 0,2 �

76,9 83,1 

--Leoend--- Notes and Comments 
• Fin.al Weight 

L = Loose Particulate 
F • Filter D ~ Dish 
R a Rinse P • Pan 
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PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Namv1 SSI SITE 4'9 � EEI Ref# 3808 

Sampling Location1 

Date Received1 6/12 Date Analyzed1 6/27 Reagent Box<es)i 

Run Number 2A-JNLET-MMTL 2B-1NLET-MMTL 
Run Date 

Sample ID/Container# � F / 9-13 · F / 9-16 
•••••aamaa •••••a••::a• 

"f,12:SB 
7,1278 
7, 1292 7.1039 
7,1307 7, 1037 

Tare Weight., g. 6.3076 6,2683 
•••••••••• a••••••••• 

SAMPLE WT,, 9, 0,8182 0.8354 

Sample ID/Container# � RI 9-14 R / 9-17 
a••1:1•••11=• •••••••••• 

7,1505 6.9641 �
7,1508 6,9645 �
7, 1:518 6,9697 �
7,15S5 6.9736 �

Tare Wt., g, 6. 1692 6,1856 �
==••••=i::::a a•••••c•m• 

SAMPLE WT,, g, � 0.9813 0,7785 

Sum of Particulate, mo, 1799.5 1613,9 �
Total Filter Tare, mg, S15,4 S67,4 �

Blank Residue, mg, ml> o. 0 <200 ml> O, 4 �
••••••a:a::a ····--·=·· TOTAL PARTICULATE CATCH, mg, 1284.l 1046,1 

Blank Beaker# 2003 ---Legend-- Notes and Comments 
Final wt,, mg, 99546,3 = Final Weight 

Tare wt,, mg, 99~45,9 L • Leese Particulate 
Re!idue, mg. 0,4 F • Filter O • Dish 
Volume, ml. 200 R • Rinse P • Pan 

Conc&ntrat1on, mg/ml 0,002 
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PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Name, SSI SITE #9 EEI Refti 3808 

Sa~pling Location1 

Date Received1 6/12 Date Analyzed1 6/27 Reagent B0x(e9l1 

Run Number 4A-MI0 4B-MJD 
Run Date 

F / 9-27 FI 9-34 
••••••••ca •••••••a•• 

6.9575 
6.9579 
6.9589 o,9804 
6.9597 6,980S 
6.9616 6,9820 

Tare Weight., g. 6.275~ 6.2832 
::aaa•aa•••• =•••c••••a 

SAMPLE WT,, Iii• � 0.6820 0.6972 

Sample ID/Container ti R / 28 � RI 37 
•••a••••-=c· ······=··· �

6.5157 
b.5547 6.5157 
6.~550 6.5170 
o.SS76 6.5207 

Tare Wt., g. 6.3275 � 6.1944 
=••s::a::z1:1c3: 

SAMPLE WT., g. � 0.2272 0.3213 

Sum cf Particulate, mg. 909,2 1018.5 
Total Filter Tare, mg. 637.5 643.3 

Blank Residue, mg, ( 250 ml> 0,5 225 ml> O. 5 
=••ac:c::aama aaamaa..ac 

TOTAL PARTICULATE CATCH, mg. 271, 2 � 374.7 

Blank Beaker ti 2003 ---Legend--- Notes and Comments 
Final wt,, mg. 99546.3 .. Final Weight 

Tare wt., cng. 99545.9 L = Loose Particulate 
Re5idue, aig. 0.4 F • Filter D • Dish 

Volume, cnl. 200 R c Rinse P O Pan 

Concentration, mg/ml 0,002 

IY-9 �



•••••••••• 

•••••••••• 

• ••••••••• 
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PARTICULATE SAMPLING LABORATORY RESULTS �

Plant Namea SSI SITE 19 EEI ReHI 3808 

Sampling Location: 

D&te Race1ved1 6/12 D&te Analyzed! 6/27 Reagent B0x(esl1 

Run Number 
Run Date 

Sample ID/Container* 

Tare Weight., g. 

SAMPLE WT,, O• 

Sample ID/Container* 

Tara Wt, 1 g, 

SAMPLE WT,, g, 

Sum of Particulate, mg, 
Total Filter Tare, mg. 

Blank Residu& 1 mg, ( 1SO ml> 

TOTAL PARTICULATE CATCH, mg, 

Blank Be&ker I 
Final wt., mg, 

Tara wt. 1 mg. 
Residue, mg, 
Volume, ml. 

Concentration, mg/ml 

2003 
99546,3 
99S4S,9 

0,4 
200 

0,002 

4A-INLET 

F / 38 ........... �

7.0687 
7,0698 
7,0705 
7,0719 
7.0725 
6.2:593 

a••••••••• 
0.8094 

R / 40 

ii,2713 
6.2717 
6.2723 
6.2770 
6.1318 

0,1395 

948,9 
638,4 

o. 3 
••••aca•a• 

310,2 

250 ml) 

---Legend--
= Final Weioht 

L • Loose Particulate �
F Filter D • Diah�D 

R ., Rinse P 11 Pan 

48-INLET 

F / 42 
•••a••••m• 

6.6724 
6,672:5 
6,67:50 
6,67:58 
6,6787 
S.8362 

0,8362 

RI 43 

6,4S16 
6,4520 
6,4550 
6,1734 

•••••a••t=n 
0,2782 

1114. 4 
638.5 

0,5 
a••••a•••• 

47S,4 

Note9 and Comments 
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PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Name, SSI SITE #9 EEI Ref# 3808 

Sampling Locations 

Date Rece1vad1 6/12 Date Analyzed1 6/27 Reagent Box (es) 1 

Run Number 9A-MID 9B-MID 
Run Date 

S&mple IO/Container• F / 9-48 F / 9-49 
1:aa1:•aa11Ea ········=-· 

6, 9110 6,8847 
6,9107 6,8849 
6,9134 6,8880 
6,9158 6,8904 
6,9195 6,B942 

Ta.re lllai;ht,, g, 6,2594 6, 1649 .......... ........... �
SAMPLE IIIT,, g, 0,6513 0,7198 

Sample ID/Container# R I R I ........... �
·····=-···· 

0,0000 0.0000 
Tare Wt,, g, 

e2•••••••• •••••••••• 
SAMPLE WT,, g, 0,0000 0.0000 

Sum of Particulate, mg, 651.3 719,8 
Total Filter Tare, mg, :571, 8 634,4 

Blank RHidue, mg. ml) o.o 
•••••••••• 

ml) o.o 
•••••a••=• 

TOTAL PARTICULATE CATCH, mg, 79,5 8:i,4 

Blank Beaker# 2003 ---Legend--- Notes and Comments 
Final wt,, mg, 99546,3 = Final Weight 

Tt1re wt,, mg. 99545,9 L = Loose Particulate 
Residue, mg, 0.4 F • Filter D • Dish 
Volume, ml, 200 R .. Rinse P • Pan 

Conc:ent,-aticn, mg/ml 0.002 
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PARTICULATE SAMPLING LABORATORY RESULTS 

Ph.nt Names SSI SITE 19 EEi Refi 3608 

Sampling Locations 

Date Received• 6/12 Date Analy2ed1 6/27 Reagent B0x<es)1 

Run Number 9A-INLET 9B-1NLET 
Run Date 

Sample ID/Container i F / 9-50 F / 9-3 
••••••••CtC:I c:••a•••••• 

7.o5n 
7.0:584 
7,0616 
7, 0041 7.0202 
7.0657 7.020'3 

TMe Waight,, g, 6,2603 6,2737 
=-•••••a;amaa ~••z••••c:sU 

SAMPLE WT, 1 g, 0,7974 0.7465 

Sample ID/Container I R / 9-1 R / 9-4 ........... �

7. 9634 7.7652 �
7,9634 7.7659 �
7,9b60 7,7688 �
7,9675 7,7712 �
7,9691 7,77:59 �

Tare Wt,, g. 6.3060 6, 1703 �

SAMPLE WT,, g, 1.6574 1, :5949 

Sum of Particulate, mg, 2454,8 2341. 4 �
Total Filter Tare, mg, 504.7 514,1 �

Bhr,k RHi due, mg, < 42:i 1111> 0,9 400 mll o.a �
•••••••••• ••••Kaassaa 

TOTAL PARTICULATE CATCH, mg, 1949,2 1826.5 

Bl&nk B•aker i 2003 ---Legend--- NoteB and Comments 
Final Wt, I mg, 99546,3 Final Weighti: 

Tare wt,, mg, 99545.9 L • Leese Particulate �
Residue, mg, 0,4 F • Filter D • Dish �
Volume, ml, 200 R a Rinse P • Pan �

Concentration, mg/ml 0.002 
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PARTICULATE SAMPLING LABORATORY RESULTS 

SSI SITE 4'9 EEi Ref* 3808 

Sampling Location1 

Date Recei ved1 6/12 Date Analyzeo1 6/27 RRagent Box<es)1 

Run Number l lA-MID 11B-MID 
Run Date 

Sample ID/Container# FI 9-12 F / 9-21 
•••••a•aaa •••aasa~aa 

6,5968 
7.0389 -6,5966 
7.039S 6.5987 
7.0419 6.5995 
7.0493 6.6076 
7,0532 6.6068 
6.3190 S.9413 

aaasca•2•• 

SAMPLE WT., g, o. 7199 0.65:53 

S&mple ID/Container I R / 9-15 R / 9-22 
•••saaacaa ........... �

6.1491 l..2185 
b,1479 6.218~ 
6.1489 6.2199 

Tare Wt,, g. 6,1440 b,2120 
•••••••••• a••••••••• 

SAMPLE WT. I g, 0,0039 0,0065 

Sum of Particulate, mg, 723.8 661.8 
Total Filter Tare, mg, 638.8 569.4 

Blank Residue, mg, 7S ml) 0,2 7:5 ml I 0,2 
CIDIICIIZlll::C::&CI •••a1:1aa11aa 

TOTAL PARTICULATE CATCH, mg. 84,8 92.2 

Blank Beaker# 2003 ---Legend--- Notes and Com~ents 
Final wt., mg. 99546.3 ., Final Weight 
Tare wt, 1 mg. 9954S.9 L • Loose Particulate 

Reaidue, mg. 0,4 F • Filter D • Dish 
Volume, ml, 200 Ra Rinse P • Pan 

Concentration, mg/ml 0.002 

D-13 �



•••••••••• •••••••••• 

•••••••••• •••••••••• 

PARTICULATE SAMPLING LABORATORY RESULTS 

Pl ant Name1 SSI SliE t19 EEI Reftl 3808 

Sampling Location, 

Date Received: 6/12 Date Analyzed1 6/27 Reagent Box(es): 

Run Number llA-INLET 11B-1NLET 
Run O.ate 

Sample ID/Container ti F / 9-23 F / 9-26 

6.9515 6,9338 
o.9513 o.9333 
6,9:528 6,9362 
6.9!571 6,9386 
6,9542 6.9399 

Tare Weight., g. 6,0668 6.1644 
••••••••s• =-••=••••a• 

SAMPLE WT,, g. 0,884S 0.7689 

S.ample IO/Container ti RI 9-2S R / 9-29 
•••••a1,1ana ••••=aa•:s 

-S.9233 8.6B4S �
8, 923:5 '8,6841 �
8,9260 8.6862 �
B,9277 8.6892 �
8,9288 8.6886 �

Tare Wt,, g. 6.3220 6.2932 �
z::••••s•c=a 

SAMPLE WT,, g. 2.6013 2.3909 

Sum of Particulate, mg, 3485.8 3159.8 �
Total Filter Tare, mg, 51:5.0 S69.B �

Blank Residue, mg, < 250 ml> o. :5 2:50 ml> 0.5 �

TOTAL PARTICULATE CATCH, mg. 2970.3 2:589,S 

Blank Buker ti 2003 ---Legend--- Notes and Comments 
Final wt.' mg. 99546,3 ,. Final Weight 
Tare wt,, mg, 99545,9 L ,. Loose Particulate �

R•sidue, mg. 0,4 F c: Filter 0 = Divh �
Volume, ml, 200 R • Rinse P • Pan �

Concentration, mg/ml 0.002 
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PARTICULATE SAMPLING LABORATORY RESULTS �

Plant Name, SSI SITE #9 EEJ Ref* 3908 

Sampling Location, 

Date Received: 6/12 Date Analyzed1 6/27 Reagent B0x(e5)1 

Run Nu111bar 
Run Date 

Sample JD/Container# 

Tare Weight,, g. 

SAMPLE WT,, g, 

Sample ID/Container# 

Tare Wt,, g, 

SAMPLE WT,, g, 

Su~ ct Particulate, mg, 
Total Filter Tare, mg, 

Blank Residue, mc;i, ( 125 ml) 

TOTAL PARTICULATE CATCH, mg, 

Blank Bea.ker # 
Final wt., mg, 

Tare wt., mg, 
Residue, mg, 
Volume, ml, 

Concentration, mg/ml 

2003 
99546.3 
99545,9 

0,4 
200 

0,002 

12A-MID 

F / 9-39 
••••cc11a2a 

6.9955 
6,99~2 
6,9986 
7,0013 
7.0077 
b,3294 

•••••••cc:• 
O,b658 

R / 9-41 
••••••c•a• 

6,2781 
b,2781 
6,2791 
6,2707 

0.0074 

673,2 
~80, 1 

o. 3 

92,8 

12B-MID 

•a111a•Daac:a 

0, 8458 
6,8459 
6,1662 

m••••••••• 
0,6796 

R / 9-57 
••••••••a• 

-6,2867 
6,2868 
6,2874 
6,2740 

z::aac;a::aaaa 

0,0127 

692.:S 
577.0 

125 mll 0.3 

11~.o 

---Legend--
.. Final Weight 

L ~ Loose Particulate 
F • Filter D • Di•h 
R • Rinse PK Pan 

Notes and Comments 
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PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Name, S5I SITE 19 EEi ReHI 3808 

Sampling Location, 

Date Received1 6/12 

Run Number 
Run Date 

Sample ID/Container* 

Tare Weight,, g, 

SAMPLE WT,, g, 

Sample ID/Container i 

Tare Wt,, g, 

SAMPLE WT., g, 

Sum of Particulate, mg, 
Total Filter Tare, mg, 

Blank Residue, mg, 

TOTAL PARTICULATE CATCH, 

Blank Beaker ti 
Final wt., mg, 

Tare wt., mg. 
Residue, mg, 

Volume, ml. 

Concen:ration, mg/ml 

Date Analyzed1 6/27 Reagent Bo~(e$): 

( 125 ml) 

mg, 

2003 
99546,3 
99545.9 

0,4 
200 

0,002 

12A-1NLET 12B-INLET 

FI 9-SB F / 9-60 
aassca11:s:1aa a••••••••• 

7.0928 
7,0931 
7,0943 7,2265 
7.0967 7,2269 
b,2:582 6,4196 

=•==21:szmz:11 

0,8346 0,8069 

R / 9-59 
•••••••••• 

R / 9-61 
mi•••s••••• 

7,7949 i;,0133 
7,7953 8,0141 
7.7987 8,0173 
7,8023 8,0211 
6,1732 6,3199 

z:ams:r:ma:s:zc:s =••zaaamaa 

1.6217 1, 6934 

· 2456. 3 2500.3 
:568,2 569, 1 

0.3 150 mll 0.3 
:aa::11c:a=•= •••z:z:aacz:a 

1887,8 1930,9 

---Legend--
.. Final Weight 

L = Loose Particulate 
F .. Filter D • Dish 
R -= Rin!ie Pa Pan 

Notes and Comments 

D-16 �



PARTICULATE SAMPLING LABORATORY RESULTS �

F'l ant Name, SSI SITE #9 EEI Ref# 3808 

Sampling Location, 

Oat• Received: 6/12 Date Analyzed: 6/27 Reagent Box(es): 

Run Number 
Run Date 

Sample ID/Container# 

Tare Weight,, g, 

SAMPLE WT., g. 

Sample ID/Container ti 

Tar-e Wt,, g, 

SAMPLE WT. 1 g, 

Sum cf Particulate, mg, 
Total Filter Tare, mg, 

Bhnk Residue, mo, ·< 

TOTAL PARTICULATE CATCH, mg, 

Blank Beaker ti 2003 �
Final wt,, mg, 99546,3 �

Tara Wt. I mg, 99545.9 �
Re~idue, mg, 0.4 
Volume, ml, 200 

Concentration, mg/ml 0.002 

13A-M1D 138-MID 

F / 9-80 F / 9-76 
1:t•aas:mmaaa ........... �

6,8293 6,8442 
6,8293 6,844:5 
6,8329 6,8466 
6,8367 6.849S 
6,8472 6.8612 
6,1684 6,1701 

.:a••=••a••~ ••••••••ICD 
0,6609 0.6741 

RI 9-77 
11•••=1:•••• ····-=····· 

6.03:58 
6,03S9 
6,0369 
6,0303 

=•===11sa=• ;111a1:nzaa:sz:a 

0.00:5:5 

060,9 679,6 
S6B.~ 572.3 

ml) 0,2 100 mu o.o 
:saa:1caaac•··--··=··· 92,2 107.3 

---Legend--
= Final Weight �

L a Loose Particulate �
F • Filter D • Dish �
R • Rinse P • Pan �

Notes and Comments 
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•••••••••• • ••••••••• 

PARTICULATE SAMPLING LABORATORY RESULTS 

Plant Names SSI SITE i9 EEi Rafi 3808 
• 

Sampling Locations 

Date Received, 6/12 Date Analyzed• 6/12 Reagent Bcx(esl1 

Run Number 1:SA-INLET 13B-INLET 
Run Date 

Sample ID/Container* F / 9-68 F / 9-74 

1 , 1303 7,1687 �
7.1305 7,1692 �
7.1330 7.1713 �
7,1342 7.1768 �
7.1396 7.1927 �

T.ire Weight., g, 6,4107 6.5044 �

SAMPLE WT,, Q. 0,7196 0.6643 

Sample ID/Container* R / 9-70 R / 9-75 

7.1308 ~ .1686 �
7 .1309 7.1b87 �
7,1324 7.1695 �
7, 1333 7.1705 �
7 I 1374 7,1741 �

Tara Wt,, g. 6.2074 6.2:518 �

SAMPLE WT,, g. 0,9234 0,9168 

Sum of Particulate, mg, 1643,0 1581,1 �
Total Fi 1 tar Tare, mg, 571,4 507,0 �

Blank Residua, mg, < 250 mll 0,5 250 mll 0.5 �

TOTAL PARiICULATE CATCH, mg, 1071, 1 1073.6 

Blo1nk Beaker w 2003 ---Legend-- Notes and Comments 
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Cen:er fo• Enworme~ta: Measu~emems August 29, 1990 

Ms, Robin Segall�
Senior Project Manager�
Research &Analysis Division �
Entrcpy Environmentalists Inc. �
P. 0. Box 12291 �
Research Trian~le Park �
North Carolina 27709-2291 �

Dear Robin, 

Enclosed are the ICAP, GFAA, and mercury results for the sludge, ash, 
water, ~ultiple metals trains samples and chromium samples frcm the sewage
sludge incinerator received on 6-20-1990 through 7-10-1990, fer EPA Contract 
No. 68-02-4462, Work Assignment No. 90-108, RTI Project No. 3893-108. 

If you have any questions, please call me at 541-6569 or Feter Grohse at 
541-6897. 

Sincerely, 

Kate K. Luk, Ph.D. 

Ref: 3893-108 
cc: W. Gutknecht 

P. Grohse 
J. Merricks 

Post O'f:ce Box ~2194 Research Triangle Park, North Carolina 27709-2194 Telephone 919 5416000 
FAX: 919 541-5929 
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-------------- -------

RTI Project No.: 3893-108 
Company: Entropy
Sample: Sludge and Ash 
Analysis Method: ICAP 
Sample received : 6-20-90 
Report Date : 8-24-90 

Tab le 1. Original Sample, ug/g 

Total Sample
Sample Vol .ml Wt.(g) As Be Cd Cr Pb Ni 

Run 3 Sludge 100.00 0.500 ND ND 2.25 20.1 49.6 33.8 
Run 4 Sludr 100.00 0.500 47.8 0.226 3.36 23.3 57.7 35.4 
Run 4 Slud Dup) 100.00 0.501 50.7 ND 2.55 24.9 61.4 37.l 
Run 5 Sludge 100.00 0.502 ND ND ·2.12 23.7 58.6 37.9 
Run 8 Sludge 100.00 0.501 ND ND 2.62 27.2 92.3 42.0 
Run 9 Sludge 100.00 0.500 NO ND 2.44 25.6 56.5 37.1 
Run 10 Sludge 100.00 0.500 46.0 0.246 3.25 26.7 69.3 47.2 
Run 11 Sludge 100.00 0.500 35.2 ND 2.42 24.3 66.3 46.7 
Run 12 Sludge 100.00 . 0.501 37.2 ND 2.39 25.1 63.2 49.9 
Run 13 Sludge 100.00 0.500 ND 0.893 2.37 22.3 62.2 43.1 
Sludge Audit 100.00 0.500 64.8 0.824 4.12 22.8 65.l 43.3 

Run 3 Ash 100.00 0.500 42.6 2.03 6.85 326 746 594 
Run 4 Ash 100.00 0.509 36.0 2.05 12.3 399 1051 723 
Run 4 Ash (Dup) 100.00 0.509 33.5 2.06 10.8 390 1106 739 
Run 5 Ash 100.00 0.507 47.4 2.01 10.4 344 848 654 
Run 8 ash 100.00 0.508 NO 1.95 25.3 374 '813 642 
Run 9 Ash 100.00 0.501 73.7 2.20 6.93 372 806 687 
Run 10 Ash 100.00 0.509 40.5 2.09 5.71 366 936 826 
Run 11 Ash 100.00 0.508 33.8 2.09 6.42 365 936 805 
Run 12 Ash 100.00 0.502 52.0 2. 17 9.50 371 995 912 
Run 13 Ash 100.00 0.510 45.7 2.04 9.28 347 856 785 
Ash Audit 100.00 0.522 237 12.7 5.45 165 112 122 

Detection Limit 32 0.20 0.90 1.2 17 2.4 

Note : Detection Limit (ug/g) = Detection Limit (ug/ml)* Total Vol. (ml) /Sample Wt.(O.Sg)
Dup = from separate digest 
NO= Non-detectable, less than_detection 1 imit 

D-20 �
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------------------

RTI Project No.: 3893-108 
Company : Entropy 
Sample : QC for Sludge and Ash Samples
Analysis Method : ICAP 
Sample received : 6-20-90 
Report Date : 8-24-90 

Tab le 2. Concentration, ug/ml 

Sample As Be Cd Cr Pb Ni 
-------------
QC 
QC 
QC 
QC 
QC 

18.8 
19.0 
18.3 
18.5 
18.6 

1.82 
2.21 
1.98 
1.94 
2.01 

1.82 
2.19 
2.03 
1.94 
2.04 

1.95 
1.98 
L97 
2.05 
1.97 

9.27 
10.9 
10.5 
9.79 
10.3 

9. l 4 
11.3 
10. l 
9.93 
10.0 

QC (Expected) 20.0 2.00 2.00 2.00 10.2 10.0 

Sludge Blk ND ND ND ND NO ND 
Ash Blk ND 0.00600 0.00600 0.00600 ND 0.0345 

Detection Limit 0.16 0.0010 0.0045 0.0060 0.084 0.012 

Measurement Spike Concentration, ug/ml 

Sample As Be Cd Cr Pb Ni 

Run 13 Sludge Spk* 100 10.0 10.0 10.0 50.9 so.a 
Run 13 Ash $pk* 10.0 10.0 10.0 ·S0.9 50.0 
Run 8 Ash Spk* 10.0 

Percent Recovery for Measurement Spike, % 

Sample As Be Cd Cr Pb Ni 
----------------·Run 13 Sludge Spk• 102 98.7 87.6 85.6 89.4 86.6-Run 13 Ash Spk* 93.3 92.3 90,4 94.6 90.2 
Run 8 Ash Spk* 89.0 

Note:* Post digestion spike
ND~ Non-detectable; less than detection limit 
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RTI Project No.: 3893-108 
Company: Entropy 
Sample: Water 
Analysis Method: ICAP 
Sample received : 7-9-90 
Report Date : 8-24-90 

Table 3. Original Sample, ug/ml 

Total 
Sample Vol.ml As Be Cd Cr Pb Ni 

------ ----- ----- ----- ----- ----- ---------------------Run #2 V H20 100.00 ND 0.00100 0.139 0.231 1.82 0.605 
Run #3 V H20 100.00 ND ND 0.110 0.0800 0.651 0.101 
Run 
Run 

#3 V H20 
#3 D H20 

(Dup) 
100.00 

ND 
ND 

NO 
ND 

0.109 
0.0400 

0.0770 
0.0310 

0.654 
0.188 

0.103 
0.0330 

Run #3 Inlet H20 100.00 ND 0.00100 0.00900 0.0260 ND 0.0230 
Run 14 V H20 100.00 ND 0.00200 0.265 0.298 2.33 0.855 
Run #4 D H20 100.00 ND ND 0.209 0.226 1.64 0.348 
Run 64 Inlet H20 100.00 ND ND 0.00700 0.0190 NO 0.0660 
Run #5 V H20 100.00 0.238 0.00400 0.680 0.698 3.75 1.42 
Run #5 0 H20 100.00 ND ND 0.0570 0.0800 0.475 0.195 
Run 15 Inlet H20 100.00 ND ND NO NO ND ND 
Run #8 V H20 100.00 0.413 0.00600 1.53 0.551 5.50 2.36 
Run i8 D H20 100.00 ND ND 0.144 0.176 2.02 0.442 
Run 18 Inlet H20 100.00 ND ND 0.0150 0.0450 ND 0.119 
Run #9 V H20 100.00 0.169 0.00200 0.209 0.232 2.29 0.606 
Run #9 D H20 100.00 ND ND 0.0580 0.0800 0.611 0.124 
Run #9 Inlet H20 100.00 ND ND 0.0190 0.0940 0.106 0.0960 
Run #10 V H20 100.00 0.260 0.0100 0.442 0.570 6.25 2.18 
Run 110 D H20 100.00 ND 0.00100 0.159 0.187 1.86 0.507 
Run 110 Inlet H20 100.00 ND NO 0.0110 0.0440 ND 0.0980 
Run Ill V H20 100.00 0.285 0.0110 0.507 0.683 6.15 2.83 
Run #11 D H20 100.00 ND ND 0.183 0.420 2 .12 0.581 
Run #11 Inlet H20 100.00 ND ND 0.0120 0.304 ND 0.101 
Run 112 V H20 100.00 0.280 0.00500 0.663 2.95 5.81 7.08 
Run #12 D H20 100.00 NO 0.00100 0.190 0.362 1.71 0.621 
Run #12 Inlet H20 100.00 ND ND 0.0130 0.153 ND 0.121 
Run 113 V H20 100.00 0.209 0.00400 0.319 0.671 2.83 1.67 
Run 113 D H20 100.00 ND NO 0.197 0.432 1.67 0.452 
Run #13 Inlet H20 100.00 ND ND 0.0220 0.362 0.0860 0.142 

Detection Limit 0.16 0.0010 0.0045 0.0060 0.084 0.012 

Note: ND= Non-detectable; less than detection limit 
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------ ------ ------ ------ ------ -----------------------

------------------ ------ ------ ------ ------ ------ ------

RTI Project No.: 3893-108 
Company: Entropy 
Sample: QC for Water Sample 
Analysis Method: ICAP 
Sample received : 7-9-90 
Report Date: 8-24-90 

Table 4. Concentration, ug/ml 

Sample As Be Cd Cr Pb Ni 

QC 19.3 2.01 2.17 2.02 lLl 10.3 
QC 20.8 2.00 2.14 1.98 11.2 10.2 
QC 20.5 1.88 1.70 1.84 8.50 9.19 
QC 17 .7 2.12 2.29 2.15 11.9 10.9 
QC 22.6 1.96 1.93 1.98 9.75 9.91 

QC (Expected) 20.0 2.00 2.00 2.00 10.2 10.0 

Detection Limit 0 .16 0.0010 0.0045 0.0060 0.084 0.012 

Measurement Spike Concentration, ug/ml 

Sample As Be Cd Cr Pb Ni 

Run #3 D Spike* 10.0 10.0 10.0 10.0 50.9 50.0 

Percent Recovery for Measurement Spike,% 

Sample As Be Cd Cr Pb Ni 

Run #3 D Spike* 90.0 93.3 92.3 90.4 94.6 90.2 

Note * Post digestion spike 
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-------------- ------- ------- -------------- -------

RTI Project No.: 3893-108 
Company : Entropy 
Sample : Sludge, Ash, and Water 
Analysis Method: CVAA 
Sample received: 6-20-90 (Sludge and Ash); 7-9-90 (Water)
Report Date: 8-24-90 

Table 5. Hg Results 
Spike Spike

Total Sample Hg Hg Cone . ~•
Sample Vol .ml Wt. (g) ug/ml ug/g (ug/ml) Recovery 

Run 3 Sludge 100.00 0.500 0.00562 1.12 
Run 4 Sludge 100.00 0.500 0.00412 0.824 
Run 5 Sludge 100.00 0.502 0.0119 2.37 
Run 5 Sludge (Dup) 100.00 0.502 0. 0104 2.07 
Run 8 Sludge 100.00 0.502 0.00719 . 1.43 
Run 9 Sludge 100.00 0.500 0.00621 1.24 
Run 10 Sludge 100.00 0.500 0.0112 2.24 
Run 11 S 1 udge 100.00 0.500 0.00811 1.62 
Run 12 Sludge 100.00 0.501 0.00928 1.85 
Run 12 Sludge(Spk) 0.100 104 
Run 13 Sludge 100.00 0.500 0.00941 1.88 
Sludge Audit 100.00 0.500 0.00499 0.998 
Sludge Blk 100.00 ND NO 

Run 3 Ash .100.00 0.500 ND ND 
Run 3 Ash (Dup) 100.00 0.500 ND NO 
Run 4 Ash 100.00 0.509 NO NO 
Run 5.Ash 100.00 0.507 NO NO 
Run S- ash 100.00 0.508 NO NO 
Run 9 Ash 100.00 0.501 ND NO 
Run 10 Ash 100.00 0.509 ND ND 
Run 10 Ash (Spk) 0.100 92.9 
Run 11 Ash 100.00 0,508 ND NO 
Run 12 Ash . 100 .oo 0.502 NO NO 
Run 13 Ash 100.00 0.510 ND NO 
Ash Audit 100.00 0.522 ND ND 
Ash Blk 100.00 ND ND 

Run #2 V H20 0.00151 
Run 12 V H20 (Dup) 0.00115 
Run #3 D H20 0.00210 
Run 13 V H20 0.00555 
Run #4 0 H20 0.00131 
Run 14 V H20 0.00146 
Run #5 SWI H20 ND 
Run #9 D H20 0.00164 
Run 19 D H20 (Spk) 0.100 102 
Run 19 V H20 ND 
Oun BO <:UT U?n Nn.. - . 
Run 110 D H20 ND 
Run 110 V H20 ND 
Run no SWI H20 ND 
Hg Al 0.111 

Detection Li rait 0.0002 

Note: (Oup) was duplicate analysis from same digest 
ND= Non-detectable; less than detection limit 
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RTI Project No.: 3893-108 
Company: Entropy 
Sample : QC for Sludge, Ash, and Water 
Analysis Method: CVAA 
Sample received: 6-20-90 (Sludge and Ash); 7-9-90 (Water) 
Report Date: 8-24-90 

Table 6. Calibration Check Sample, ug/ml 

Sample 
Measured 

ug/ml 
Expected 
ug/ml 

------ ------- -------
QC 
QC 
QC 
QC 
QC 
QC 
QC 
QC 

0.0924 
0.212 
0.183 
0.218 
0.222 
0.203 
0.187 
0.285 

0. 100 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.300 
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-------------- ------- -------

RTI Project No.: 3893-108 
Company : Entropy 
Saw.ple : Front Half Samples of Multiple Metals 

Incinerator 
Analysis Method: ICAP 
Sample received : 7-10-90 
Report Date : 8-24-90 

Table 7 

60% 
Total Total 

Sair.p le Vol.ml Vol .ml 

2-A-OUT-FH 100 60.0 
2-8-0U7-FH 100 60.0 
2-A-IN-FH 200 120.0 
2-8-IN-FH 200 120.0 
4-A-OUT-FH 100 60.0 
4-B-OUT-FH 200 120.0 
4-A-MID-FH 200 120.0 
4-8-MID-FH 200 120.0 
4-A-IN-FH 250 150.0 
4-8-IN-FH 200 120.0 
9A-0UT-FH 100 60.0 
98-0UT-FH 100 60.0 
9A-MI0-F 100 60.0 
9B-MID-F 100 60.0 
9A-IN-FH 200 120.0 
9B-IN-FH 200 120.0 
llA-OUT-FH 100 60.0 
118-0UT-FH 200 120.0 
11-A-MID-FH 100 60.0 
11-B-MIO-FH 100 60.0 
llA-IN-FH 200 120.0 
11B-IN-FH 200 120.0 
12A-OUT-FH 200 120.0 
128-0UT-FH 200 120.0 
12-A-MID-fH 200 120.0 
12-B-MIO-FH 200 120.0 
12A-IN-FH 200 120.0 
12B-IN-FH 200 120.0 
13A-OUT-FH 200 120.0 
13B-OUT-FH 100 60.0 
13B-MIO-FH 200 120.0 
13A-IN-FH 200 120.0 
13B-IN-FH 200 120.0 
13A-MI0-F 100 60.0 
Reagent Blk 1 100 
Reagent Blk 2 100 
AFl 100 
AF2 100 
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-------------- ------- -------

RTI Project No.: 3893-108 
Company: Entropy 
Sample: Back Half Samples of Multiple Metals Trains from Sewage Sludge

Incinerator 
Analysis Method : ICAP 
Sample received: 7-10-90 
Report Date : 8-24-90 

Sample 

2-A-OUT-BH 
2-B-OUT-BH 
2-A-IN-BH 
2-B-IN-BH 
4-A-OUT-BH 
4-B-OUT-BH 
4-A-MID-BH 
4-B-MIO-BH 
4-A-IN-BH 
4-B-IN-BH 
9A-OUT-BH 
9B-OUT-BH 
9A-MID-BH 
9B-MID-BH 
9A-IN-BH 
98-IN-BH 
llA-OUT-BH 
118-0UT-BH 
11-A-MID-BH 
11-8-MID-BH 
llA-IN-BH 
118-IN-BH 
12A-OUT-BH 
128-0UT-BH 
12-A-MID-BH 
12-B-MID-BH 
12A-IN-BH 
128- IN-BH 
13A-OUT-BH 
138-0UT-BH 
138-MIO-BH 
13A-IN-BH 
138-IN-BH 
Reagent Blk 1 
ReaQent Blk 2 
AF! 
AF2 

Table 8 

60% 
Total Tota1 

Vol.ml Vol .ml 

100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 ·60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100 .00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 
100.00 60.0 

100 
100 
100 
100 



RTI Project No.: 3893-108 
Company: Entropy 
Sample: Combined Front anc 

Sludge Incineratcr 
Analysis Method: ICAP 

Back Half Samples of Multiple Metals Trains from Sewage 

Sample received: 7-10-90 
Report Date : 8-24-90 

Cor.ibined 
Table 9. Combined Digested Sample, ug/ml 

Total 
Combined Sample 
----------------

Vo 1 .:nl 
-------

As Be Cd Cr Pb Ni 

2-A-OUT-FH+BH 
2-8-0UT-FH+BH 
2-A-IN-FH+8H 
2-8- £N-FH+3H 
4-A-OUT-FH+Bn 
4-B-OUT-FH+BH 
4-A-M!D-FH+BH 
4-8-M!D-FH+BH 
4-A-IN-FH+BH 
4-B-IN-FH+BH 
9A-CUT-FH+BH 
99-0UT-FH+BH 
9A-MIO-F+BH 
9B-MIO-F+BH 
9A-IN-FH+BH 
98-IN-FH+BH 
llA-OUT-FH+BH 
118-0UT-FH+BH 
11-A-MlD-FH+BH 
11-B-MID-FH+BH 
llA-IN-FH+BH 
llB-IN-FH+BH 
12A-OUT-FH+BH 
128-0UT-FH+BH 
12-A-MID-FH+BH 
12-8-M!D-FH+BH 
12A-IN-FH+BH 
128-IN-FH+BH 
l3A-OUT -FH+BH 
138-CUT-FH+BH 
138-MID-fH+BH 
13A- IN-FH+8H 
138-IN-FH+BH 
13A-MIO-F 
13A-M(D-F Oup
Reagent Blk 1 
Reagent Blk 2 
AFl 
AF2 

120.0 
120.0 
180.0 
180 .0 
120 .0 
180.0 
180.0 
180 .0 
210.0 
180 .C 
120 .0 
120.0 
120.0 
120 .0 
180 .0 
180 .0 
120 .0 
180.0 
120.0 
120.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
120.0 
180.0 
180.0 
180.0 
100.0 
100.0 
100.0 
100.J 
100.0 
100.0 

0.281 
0.283 
0.421 
0.286 

ND 
ND 
ND 
ND 
ND 

0.173 
ND 
NO 

0.647 
0.667 
0.347 
0.351 

ND 
ND 

0.588 
0.591 

ND 
NO 
ND 
ND 

0.458 
0.471 
0.450 
0.481 

ND 
ND 

0.448 
0.509 
0.561 

1.34 
1.37 

NO 
ND 
NO 
ND 

ND 
NO 

0.00800 
0.00700 

ND 
ND 
ND 

0.00100 
ND 

0.00100 
ND 
ND 
NO 
NO 

0.0130 
0.0120 

ND 
ND 
NO 
NO 

0.0220 
0.0200 

NO 
ND 
ND 
ND 

0.0130 
0.0120 

ND 
- NO 

NO 
0.00700 
0.00800 

ND 
ND 
ND 
NO 

0.0540 
0.0470 

1.11 2.07 
1.12 0.212 
2.02 · 1.24 
1. 43 1.21 

0.130 0.0430 
O.C920 0.0220 
0.188 0.270 
0.284 0.475 
0.447 0.335 
0.627 0.474 

0.0340 0.0180 
0.0230 0.0240 

1.47 0,333 
1.59 0.362 
2.70 2.52 
2.45 2.25 

0.0390 0.0200 
0.0220 0.0130 

1. 45 0.349 
1.52 0.376 
2. 11 2.50 
1.98 2.60 

0.00800 0.0100 
o.ocsoo 0.00900 

1.23 0.212 
1.39 0.236 
2.61 2.35 
2.42 2 .34 

0.0190 0.0200 
0.0130 0.0270 

l. 37 0 .158 
2 .10 1.32 
2.52 l. 52 
3.55 0.431 
3.76 0.437 

ND ND 
ND ND 

0,116 0.130 
0.0980 0.118 

7.67 
7. 76 
14.8 
10. 4 

0.595 
0.442 
l. 56 
3.24 
2.60 
3.51 

0.348 
0.230 

12.6 
13.4 
25.0 
24.7 

0.312 
0.210 

10.3 
10. 9 
20.7 
18. 7 

0.0890 
0.0910 

7.63 
8.44 
19.3 
18.l 

0 .177 
0.200 

10.2 
18.0 
19.6 
27.3 
27.2 

NO 
ND 

0.586 
0.483 

0.160 
0.155 
2.52 
2.22 

0.0370 
0.0220 
0.4i0 

1.00 
0.564 
0.893 

0.0130 
0.0240 
0 .195 
0.214 

4.91 
'4 .17 

0.0190 
ND 

0 .234 
0.246 
6.62 
6.06 

0.0140 
ND 

0.207 
0.241 

6.03 
5.38 

0.0170 
0.0180 
0.201 

3 .15 
3.44 

0.521 
0.51 

ND 
ND 

0.290 
0.243 

Detection Limit 0.164 0.0010 0.0020 0.0070 0.061 0.013 

Combined Sample= 60% of Front Half+ 60% of Back Half 
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RTI Project No.: 3893-108 
Company : Entropy 
Sample: Combined Front and Back Half Samples of Multiple Metals Trains from Se~age

Sludge Incinerator 
Analysis Method : ICAP 
Sample received: 7-10-90 
Report Date : 8-24-90 

Combined 
Table 10. Combined Digested Sample, ug 

Total 
Combined Sample Vol .rr.l 

------
As Be Cd Cr Pb Ni 

---------------2-A-OUT-FH+BH 
2-B-OUT-fH+BH 
2-A-IN-FH+BH 
2-B-IN-FH+BH 
4-A-OUT-FH+BH 
4-B-OUT-FH+BH 
4-A-M IO-fH+BH 
4-8-MIO-FH+BH 
4-A-fN-FH+3H 
4-8-fN-FH+3H 
9A-OUT-FH+BH 
9B-OUT-FH+8H 
9A-M ID-F+BH 
9B-MfD-F+BH 
9A- !N-FH+BH 
98- fN-FH+BH 
llA-OUT-FH+BH 
118-0UT-FH+BH 
11 ·A-MID-FH+BH 
11-B-MIO-FH+BH 
llA- IN-FH+BH 
118-IN-FH+BH 
12A-OUT-FH+BH 
128-0UT-FH+BH 
12-A-MEl-FH+BH 
12-S-MID-FH+BH 
12A-IN-FH+BH 
128-IN-FH+BH 
13A-OUT-FH+BH 
138-0UT-FH+BH 
13B-MID-FH+BH 
13A- IN-FH+BH 
138-IN-FH+BH 
l3A-MID-F 
l3A-MI0-F Oup 
Reagent Blk l 
Reager.t Blk 2 

120.0 
120.0 
180.0 
180.0 
120.0 
180.0 
180.0 
180.0 
210.0 
180.0 
120.0 
120.0 
120.0 
120.0 
180.0 
180.0 
120.0 
180.0 
120.0 
120.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
120.0 
180.0 
180.0 
180.0 
100.0 
100.0 
100.0 
100.0 

33.7 
34.0 
75.8 
51. 5 

ND 
ND 
ND 
NO 
NO 

31.1 
ND 
NO 

77 .6 
80.0 
62.5 
63.2 

ND 
NO 

70,6 
70,9 

NO 
NO 
ND 
NO 

82.4 
84.8 
81.0 
86.6 

ND 
ND 

80.6 
91.6 

101 
134 
137 
NO 
NO 

NO 
ND 

1.44 
1.26 

NO 
NO 
ND 

0.180 
1,0 

0.180 
NO 
ND 
NO 
NO 

2.34 
2.16 

ND 
ND 
ND 
ND 

3,96 
3.60 

NO 
ND 
NO 
ND 

2.34 
2.16 

ND 
ND 
NO 

1.26 
1.44 

NO 
ND 
NO 
~o 

133 
134 
364 
257 

15.6 
16.6 
33.8 
51.1 
93.9 

113 
4.08 
2.76 

176 
191 
486 
441 

4.68 
3,96 

174 
182 
380 
356 

l. 44 
0.9 
221 
250 
470 
436 

3.42 
1. 56 
247 
378 
454 
355 
376 
ND 
ND 

248 
25.4 

223 
218 

5.16 
3.96 
48.6 
85.5 
70.4 
85.3 
2.16 
2.88 
40.0 
43.4 

453.6 
405 

2.40 
2.34 
41.9 
45.l 
450 
468 
1.8 

l.62 
38.2 
42.5 
423 
421 

3.60 
3.24 
28.4 
238 
274 

43 .1 
43. 7 

NO 
ND 

S20 
931 

2E64 
1872 
71. 4 
79.6 

281 
583 
546 
632 

41.8 
27.6 
1512 
1608 
4500 
4445 . 
37 .4 
37 .8 
1236 
1308 
3726 
3366 
16.0 
16.4 
1373 
1519 
3474 
3258 
31.9 
24.0 
1836 
3240 
3528 
2730 
2720 

NO 
NO 

19.2 
18 .6 
454 
400 

4 .t.-1 
3.96 
84.6 

180 
118 
161 

1. 56 
2.88 
23.4 
25.7 
884 
751 

2.28 
NO 

28.1 
29.5 
1192 
1091 
2.52 

ND 
37.3 
43.4 
1085 
968 

3.06 
2.16 
36.2 

567 
619 

52 .1 
51 

ND 
N9 

Afl 
AF2 

100.0 
100.0 

ND 
ND 

5.40 
4.70 

11.6 
9.80 

13.0 
11.8 

58.6 
48.3 

29.0 
24.3 

Com~ined Sample• 60% of Front Half+ 60% of Back Half 
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RT! Project No.: 3893-108 
Company: Entrcpy 
Sample: Combined Front and Back Half Samples of Multiple Metals Trains from Sewage

Sludge Incinerator 
Analysis Method : ICAP 
Sample received : 7-10-90 
Report Date: 8-24-90 

Total 
Table 11. Original Sample, ug 

Combined Sample Vol .ml 
-------

As Be Cd Cr Pb Ni 
---------------2-A-O~T-FH+BH 
2-B-OUT-FH+BH 
2-A-I~-FH+BH 
2-B-[N-FH+BH 
4-A-OUT-FH,-BH 
4-8-0UT-fH,-BH 
4-A-M!D-FH,-BH 
4-B·MID-FH+BH 
4-A-IN-FH+BH 
4-8-IN-FH+BH 
9A-OUT-FH+BH 
98-0UT-FH+BH 
SA-MID-F+BH 
9B-MID-F+BH 
9A-IN-fH+BH 
98- IN-fH+BH 
llA·OUT-FH+BH 
11 B-OU T-FHTBH 
l 1-A-MID-fH.t3H 
1l-B-MID-FH+3H 
llA-[N-FH+BH
l!B-lN-FH+BH 
12A-OUT-fHTBH 
12B-OUT-FH+BH 
12-A-MID-FH+BH 
12·B·MID-FH+BH 
l2A-IN-FH+BH 
128-IN-FH+BH 
13A-OUT-FHTBH 
138-0UT-FH+BH 
138-MID-FH+BH 
l3A- IN-FH+BH 
138-IH-FH+BH 
13A-MIO-F 
13A-MID-F Dup
Reagent Blk 1 
Reagent Blk 2 
AFl 
AF2 

200 
200 
300 
300 
200 
300 
300 
300 
350 
300 
200 
200 
200 
200 
300 
300 
200 
300 
200 
200 
300 
300 
300 
300 
300 
300 
300 
300 
300 
200 
300 
300 
300 
100 
100 
100 
!O·J 
100 
100 

56.2 
56.6 

126 
85.8 

HD 
HD 
HD 
NO 
ND 

51.9 
ND 
ND 

129 
133 
104 
105 

ND 
ND 

118 
118 

ND 
ND 
ND 
ND 

137 
141 
135 
144 

ND 
ND 

134 
153 
168 
134 
137 

ND 
ND 
HD 
HD 

HD 
HD 

2.40 
2.10 

ND 
ND 
ND 

0.300 
ND 

0.300 
ND 
ND 
ND 
ND 

3.90 
3.60 

ND 
ND 
ND 
HD 

6.60 
6.00 

ND 
ND 
ND 
ND 

3.90 
3.60 

ND 
ND 
NO 

2.10 
2.40 

NO 
ND 
ND 
ND 

5.40 
4.70 

222 
224 
606 
429 

26.0 
27.6 
56 . 4 
85 .2 

156 
188 

6.80 
4.60 
294 
318 
810 
735 

7.80 
6.60 
290 
304 
633 
594 

2.40 
1.50 
369 
417 
783 
726 

5. 70 
2.60 

411 
630 
756 
355 
376 

ND 
ND 

11. 6 
9.80 

414 
42.4 

372 
363 

8.60 
6.60 
81.0 

143 
117 
142 

3.60 
4.80 
66.6 
72.4 
756 
675 

4.00 
3.90 
69.8 
75.2 

750 
780 

3.00 
2.70 
63.6 
70 .8 
705 
702 

6.00 
5.40 
47.4 

396 
456 

43.1 
43.7 

ND 
ND 

13.0 
11.8 

1:34 
1552 
4440 
3~20 

119 
133 
468 
972 
910 

1053 
69.6 
46.0 
2520 
2680 
7500 
7410 . 
62.4 
63.0 
2060 
2180 
6210 
5610 
26.7 
27.3 
2289 
2532 
5790 
5430 
53 .1 
40.0 
3060 
5400 
5880 
2730 
2720 

ND 
NO 

58.6 
48.3 

32.0 
31.0 

756 
656 

7.40 
6.60 

141 
300 
197 
268 

2.60 
4.80 
39.0 
42.8 
1473 
1251 
3.80 

NO 
46.8 
49.2 
1ga5 
1818 
4.20 

ND 
62.:. 
72.3 
1809 
1614 
5. 10 
3.60 
60.3 
945 

1032 
52 
51 
ND 
NO 

29.0 
24 .3 

Note Non-detectable; iess than detection 1 irr,i: 

D-30 



RT! Project No.: 3893-108 
Company: Entropy
Sample: QC for Combined Front and Back Half Samples of Multiple Metals Trains from Sewage 

Sludge Incinerator 
Analysis Method : ICAP 
Sample received : 7-10-90 
Report Date: 8-24-90 

Table 12. Calibration Check Sample, ug/mL 

Sample As Be Cd Cr Pb Ni 
----------------
QC 
QC 
QC 
QC 

20.1 
19.9 
18.9 
20.2 

1.81 
1.92 
1.97 
1.94 

1.92 
2.07 
2.02 
2.06 

1.85 
2.06 
1.99 
2.07 

9.95 
10.5 
10.4 
10.6 

9.55 
10.5 
10 .1 
10.5 

QC 
QC 

19.9 
20.0 

1.95 
2.15 

2.03 
2.03 

1.94 
2.16 

10.3 
10.3 

9.82 
10.8 

QC 19.5 1.99 2.00 2.01 10.2 10. l 

QC Expected 20.0 2.00 2.00 2.00 10.2 10.0 

Detection Limit 0.164 0.0010 0.0020 0.0070 0.061 0.013 

Measurement Spike Concentration, ug/ml 

Sample As Be Cd Cr Pb Ni 

13A-OUT-FH+BH Spk* 10.0 
13A-MID-F Spk"' 10.0 10.0 10.0 50.0 50,0 

Percent Recovery for Measurement Spike, % 

Sample As Be Cd Cr Pb Ni 
·----------------
13A-OUT-FH+BH Spk* 96.0 
13A-MID-F Spk* 109 108 107 107 106 

,.. : Post digestion Spike 
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-------- ------------------------

RTI Project No.: 3893-108 
Company: Entropy 
Sample: Combined Front and Back Half Samples of Multiple Metals Trains from Sewage

Sludge Incinerator 
Analysis Method: GFAA 
Sample received : 7-10-90 
Report Date: 8-24-90 

Table 13. Combined Digested Sample, ug/ml
Combined 

Total 
Co:nbined Sample Vol .ml As Be Cd Cr Pb Ni 

2-A-OUT-FH+BH 120.0 0.280 0.000420 ICAP 1CAP ICAP ICAP 
2-8'-0UT-FH+BH 120.0 0.314 0.000500 ICAP ICAP ICAP ICAP 
2-A-IN-FH+BH 180.0 0.485 0.00826 ICAP ICAP ICAP ICAP 
2-8-IH-FH+BH 180.0 0.368 0.00636 ICAP ICAP ICAP ICAP 
4-A-OUT-FH+BH 120.0 0.0205 ND ICAP ICAP ICAP 0.0314 
4-B-OUT-FH+BH 180.0 0.0122 0.00890 ICAP 0.0285 ICAP 0.0184 
4-A-MID-FH+BH I80.0 0.0416 0.000900 ICAP ICAP ICAP ICAP 
4-B-MIO-FH+BH I80.0 0.0684 0.00161 ICAP ICAP ICAP ICAP 
4-A-IN-FH+BH 210.0 0.119 0.00101 ICAP ICAP ICAP ICAP 
4-B-IN-FH+BH 180.0 o. 154 0.00176 ICAP ICAP ICAP ICAP 
9A-OUT-FH+BH 120.0 0.0130 0.000280 ICAP 0.0194 0.303 0.0235 
9B-OUT-FH+BH 120.0 0.00850 ND ICAP 0.0204 0.230 0.0236 
9A-MI0-F+BH 120.0 0.478 0.000910 ICAP ICAP ICAP ICAP 
9B-MID-F+BH 120.0 0.512 0.000630 ICAP ICAP ICAP ICAP 
9A-IN-FH+BH 180.0 0.677 0.0148 ICAP ICAP ICAP ICAP 
9B-IN-FH+BH 180.0 0.638 0.0136 ICAP ICAP ICAP ICAP 
llA-OUT-FH+BH 120.0 0.0145 ND ICAP 0.0224 0.307 0.0162 
11B-OUT-FH+BH 180.0 0.00890 ND ICAP 0.0132 0.213 0.00860 
11-A-MID-FH+BH 120.0 0.419 0.000770 ICAP ICAP ICAP ICAP 
11-B-MIO-FH+BH 120.0 0.442 0.000610 ICAP ICAP ICAP ICAP 
llA-lN-fH+BH 180.0 0,529 0.0211 ICAP ICAP ICAP ICAP 
118-IN-FH+BH 180.0 0.534 0.0191 ICAP ICAP ICAP ICAP 
12A-OUT-FH+BH 180.0 0.00410 ND 0.0130 0.0109 0.0850 0.00880 
12B-OUT-FH+BH 180.0 0.00320 ND 0.0136 0.0102 0,0892 0.00610 
12-A-MID-FH+BH 180.0 0.320 0.000490 ICAP ICAP ICAP ICAP 
12-B-MID-FH+BH 180.0 0.349 0.000690 ICAP ICAP ICAP ICAP 
12A-IN-FH+BH 180.0 0.646 0.0143 ICAP ICAP ICAP ICAP 
12B- IN-FH+BH - 180.0 0.631 0.0145 ICAP ICAP ICAP ICAP 
13A-OUT-FH+BH 180.0 0.00620 ND ICAP 0.0164 0.140 0.0161 
13B-OUT-FH+BH 120.0 0.00680 ND ICAP 0.0286 0.208 0.0249 
13B-MID-FH+BH 180.0 0.424 0.000530 ICAP ICAP ICAP ICAP 
13A- IN-FH+BH 180.0 0.542 0.00726 ICAP ICAP ICAP ICAP 
138-IN-FH+BH 180.0 0.613 0.00860 ICAP ICAP ICAP ICAP 
13A-MID-F 100.0 1.191 0.000950 ICAP ICAP ICAP ICAP 
Reagent Blk 1 100.0 ND NO ND 0.00050 ND NO 
Reagent Blk 2 100.0 ND ND ND 0.00050 0.00320 ND 
AFl 100.0 0.0916 0.0475 ICAP ICAP ICAP ICAP 
AF2 100.0 0.0933 0.0443 ICAP ICAP ICAP ICAP 

Detection Limit 0.0027 0.00036 0.00015 0.00024 0.0012 0.0033 

ND: Non-detectable; less than detection limit 
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---------------- --------

RTI Project No.: 3893-108 
Company: Entropy 
Sample: Combined Front and Back Half Samples of Multiple Metals Trains from Sewage

Sludge Incinerator 
Analysis Method: GFM 
Sample received: 7-10-90 
Report Date: 8-24-90 

Table 14. Combined Digested Sample, ug
Combined 

Total 
Combined Sample Vol .ml As Be Cd Cr Pb Ni 

2-A-OUT-FH+BH 120.0 33.6 0.0504 ICAP ICAP ICAP ICAP 
2-8-0UT-FH+BH 120.0 37.7 0.0600 ICAP ICAP ICAP ICAP 
2-A-IN-FH+BH 180.0 87.3 1.49 ICAP ICAP ICAP ICAP 
2-B-IN-FH+BH 180.0 66.2 1.14 ICAP ICAP ICAP ICAP 
4-A-OUT-FH+BH 120.0 2.46 NO ICAP ICAP ICAP 3.77 
4-8-0UT-FH+BH 180.0 2.20 1.60 ICAP 5.13 ICAP 3.31 
4-A-MID-FH+BH 180.0 7.49 0.162 ICAP ICAP ICAP ICAP 
4-8-MIO-FH+BH 180.0 12.3 0.290 ICAP ICAP ICAP ICAP 
4-A-IN-FH+BH 210.0 25.0 0.212 ICAP ICAP ICAP ICAP 
4-8-IN-FH+BH 180.0 27.7 0.317 ICAP ICAP ICAP ICAP 
9A-OUT-FH+BH 120.0 1.56 0,0336 ICAP 2.33 36.4 2.82 
98-0UT-FH+BH 120.0 1.02 ND ICAP 2.45 27.6 2.83 
9A-MI0-F+BH 120.0 57.4 0.109 ICAP ICAP ICAP ICAP 
98-MID-F+BH 120.0 61.4 0.0756 ICAP ICAP ICAP ICAP 
9A-IN-FH+BH 180.0 122 2.66 ICAP ICAP ICAP ICAP 
9B-IN-FH+BH 180.0 115 2.45 ICAP ICAP ICAP ICAP 
llA-OUT -FH+BH 120.0 1.74 ND ICAP 2.69 36.8 1.94 
11B-OUT-FH+BH 180.0 1.60 NO ICAP 2.38 38.3 1.55 
11-A-MI D-FH+BH 120.0 50.3 0.0924 ICAP ICAP ICAP ICAP 
11-8-MID-FH+BH 120.0 53.0 0.0732 ICAP ICAP ICAP ICAP 
l lA- IN-FH+BH 180.0 95.2 3.80 ICAP ICAP ICAP ICAP 
118-IN-FH+BH 180.0 96.1 3.44 ICAP ICAP ICAP ICAP 
l2A-OUT-FH+BH 180.0 0.738 ND 2.34 1.96 15.3 1.58 
12B-OUT-FH+BH 180.0 0.576 ND 2.45 1.84 16.1 1.10 
12-A-MIO-FH+BH 180.0 57.6 0.0882 ICAP ICAP ICAP ICAP 
12-B-MID-FH+BH 180.0 62.8 0.124 ICAP ICAP ICAP ICAP 
12A-IN-FH+BH 180.0 116 2.57 ICAP ICAP ICAP ICAP 
12B-IN-fH+BH 180.0 114 2.61 ICAP ICAP ICAP ICAP 
13A-OUT-FH+BH 180.0 1.12 ND ICAP 2.95 25.2 2.90 
136-0UT-FH+BH 120.0 0.816 ND ICAP 3.43 25.0 2.99 
l3B-MID-FH+BH 180.0 76.3 0.0954 ICAP ICAP ICAP ICAP 
13A-IN-FH+BH 180.0 97.6 1.31 ICAP ICAP ICAP ICAP 
138- IN-FH+BH 180.0 110 1.55 ICAP ICAP ICAP ICAP 
13A-MID-F 100.0 119 0.0950 ICAP ICAP ICAP ICAP 
Reagent Blk 1 100.0 ND ND ND 0.05 ND ND
Reagent Blk 2 100.0 ND ND NO 0.05 0.320 ND 
AFl 100.0 9.16 4.75 ICAP ICAP ICAP ICAP 
AF2 100.0 9.33 4.43 ICAP ICAP ICAP ICAP 

ND: Non-detectable; less than detection limit 
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RTI Project No.: 3893-108 
Company: Entropy 
Sample: Combined Front and Back Half Samples of Multiple Metals Trains from Sewage

Sludge Incinerator 
Analysis Method: GFAA 
Sample received : 7-10-90 
Report Date : 8-24-90 

Table 15. Original Sample, ug 

Total 
Combined Sample Vol.ml As Be Cd Cr Pb Ni 

----------------------2-A-OUT-FH+BH 200 56.0 0.0840 ICAP ICAP ICAP ICAP 
2-B-OUT-FH+BH 200 62.8 0.100 ICAP ICAP ICAP ICAP 
2-A- IN-FH+BH 300 146 2.48 ICAP ICAP ICAP ICAP 
2-B-IN-FH+BH 300 110 1.91 ICAP ICAP ICAP ICAP 
4-A-OUT-FH+BH 200 4.10 ND ICAP ICAP ICAP 6.28 
4-B-OUT-FH+BH 300 3.66 2.67 ICAP 8.55 ICAP 5.52 
4-A-MID-FH+BH 300 12.5 0.270 ICAP ICAP ICAP ICAP 
4-B-MID-FH+BH 300 20.5 0.483 ICAP ICAP ICAP ICAP 
4-A-IN-FH+BH 350 41.7 0.354 ICAP ICAP ICAP ICAP 
4-8-IN-FH+BH 300 46.2 0.528 ICAP ICAP ICAP ICAP 
9A-OUT-FH+BH 200 2.50 0.0560 ICAP 3.88 60.6 4.70 
9B-OUT-FH+BH 200 1. 70 ND ICAP 4.08 46.0 4.72 
9A-MID-F+BH 20C 95.6 0.182 ICAP ICAP ICAP ICAP 
98-MIO-F+BH 200 102 0.126 ICAP ICAP ICAP ICAP 
9A-IN-FH+BH 300 203 4.44 ICAP ICAP ICAP ICAP 
9B-IN-FH+BH 300 191 4.08 ICAP ICAP ICAP ICAP 
l lA-OUT-FH+BH 
118-0UT-FH+BH 
11-A-MIO-FH+BH 
11-8-MIO-FH+BH 
l!A-IN-FH+BH 

200 
300 
200 
200 
300 

2.90 
2.67 
83.8 
88.4 

159 

NO 
NO 

0. 154 
0.122 
6.33 

ICAP 
ICAP 
ICAP 
ICAP 
ICAP 

4.48 
3.96 
ICAP 
ICAP 
ICAP 

61.4 
63.9 
ICAP 
ICAP 
ICAP 

3.24 
2.58 
ICAP 
ICAP 
ICAP 

11B-IN-FH+BH 
12A-OUT-fH+BH 
12B-OUT-fH+BH 
12-A-MID-FH+BH 
12-B-MID-FH+BH 
12A-IN-FH+BH 
128-IN-FH+BH 
13A-OUT-fH+BH 
138-0UT-fH+BH 
138-MJO-FH+BH 
13A-IN-FH+BH 
138- IN-FH+BH 
13A-MID-F 

300 
300 
300 
300 
300 
300 
300 
300 
200 
300 
300 
300 
100 

160 
1.23 

0.960 
96.0 

105 
194 
189 

1.86 
1.36 

127 
163 
184 
119 

5.73 
NO 
NO 

0.147 
0.207 
4.29 
4.35 

ND 
ND 

0. 159 
2. 178 
2.58 

0.0950 

ICAP 
3.90 
4.08 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 

ICAP 
3.27 
3.06 
ICAP 
ICAP 
ICAP 
ICAP 
4.92 
5.72 
ICAP 
ICAP 
ICAP 
ICAP 

ICAP 
25.5 
26.8 
ICAP 
ICAP 
ICAP 
ICAP 
42.0 
41.6 
ICAP 
ICAP 
ICAP 
ICAP 

ICAP 
2.64 
1.83 
ICAP 
ICAP 
ICAP 
ICAP 
4.83 
4.98 
ICAP 
ICAP 
ICAP 
ICAP 

Reagent B1k 1 
Reagent Blk 2 
AFl 
AF2 

100 
100 
100 
100 

ND 
ND 

9.16 
9.33 

ND 
ND 

4.75 
4.43 

ND 
ND 

ICAP 
ICAP 

0.0500 
0.0500 

ICAP 
ICAP 

ICAP 
0.533 

ICAP 
ICAP 

ND 
ND 

ICAP 
ICAP 

ND : Non-detectable; less than detection limit 
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RT! Project No.: 3893-108 
Company: Entropy 
Sample : Combined Front and Back Half Samples of Multiple Metals Trains from Sewa 

Sludge Incinerator 
Analysis Method : GFAA 
Sample received : 7-10-90 
Report Date: 8-24-90 

Table 16. Calibration Check Sample, ug/mL 

Sample As Be Cd Cr Pb Ni 
----·------------QC 

QC 
0.0497 
0.0491 

0.0193 
0.0200 

0.0202 
0.0205 

0.0195 
0.0189 

0.0244 
0.0249 

0.0854 
0.0799 

QC 
QC 
QC 
QC 
QC 

0.0489 
0.0506 
0.0489 
0.0521 
0.0524 

0.0207 
0.0193 
0.0206 
0.0186 

QC Expected 0.0500 0.0190 0.0200 0.0186 0.0237 0.0840 



RTI Project No.: 3893-108 
Company: Entropy 
Sample : KMn04 Samples
Analysis Method : CVAA 
Sample received: 6-14-90 
Report Date: 8-29-90 

Sample 

2A-OUT-l-'J•ffl-K 
28-0UT-MMTL-K 
2A-IN-MMTL-K 
28-IN-MMTL-K 
4A-OUT -1-'.MTL-K 
48-0UT-MMTL-K 
4A-MID-MMTL-K 
48-MID-t-'.MTL-K 
4A- IN-MMTL-K 
48-IN-MMTL-K 

.9A-OUT-MMTL-K 
98-0UT-MMTL-K 
9A-M1D-HMT!..-K 
98-MID-MMTL-K 
9A-IN-MMTL-K 
9B-IN-MMTL-K 
llA-OUT-MMTL-K 
11 B-OUT-MMTL-K 
l lA-MID-MMTL-K 
118-MID-MMTL-K 
llA-IN-MMTL-K 
118-IN-M.'-ITL-K 
12A-0UT-MMTL-K 
128-0UT-11-ITL-K 
12A-M1D-ti'1TL-K 
128-MI0-11'1TL-K 
12A-IN-MMTL-K 
128-IN-MMTL-K 
13A-OUT-MMTL-K 
138-0UT-MMTL-K 
138-MID-MMTL-K 
13A- IN-lo'."ITL-K 
138-IN-MMTL-K 
13A-MID-F 
KMn04 Blk 

Table 17 

Tota 1 �
Vol.ml �

176.2 
197 .1 
136.1 
192.2 
213.8 
111.8 
202.5 
174.7 
163.4 
171.9 
181.2 
123.9 
176.6 
174.2 
376.4 
234.9 
108.6 
142.4 
211.7 
240.7 
226.6 
223 .1 
172.l 
182.5 
203.0 
248.4 
192.7 
165.0 
176.5 
126.6 
213.4 
240.7 
283.7 

100 
65.9 

15% 
Total 
Vol.ml 

26.4 
29. 6 
20.4 
28.8 
32.1 
16.8 
30.4 
26.2 
24,5 
25.8 
27 .2 
18.6 
26.5 
26.1 
56.5 
35.2 
16.3 
21.4 
31.8 
36.1 
34.0 
33 .s 
25.8 
27.4 
30.5 
37.3 
28.9 
24.7 
26.5 
19.0 
32.0 
36.1 
(2.5 
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------- ------------------------

RT! Project No.: 3893-108 
Company: Entropy
Sample: Combined Front Half and Back Half Samples from Multiple Metals Trains 
Analysis Method : CVAA 
Sample received: 6-14-90 
Report Date: 8-29-90 

Table 18 

Total 15% 
Combined Total 

Combined Sample Vol.ml Vol.ml 

2A-OUT-P.MTl-FH+BH 120.0 18 .0 
2B-OUT-P.MTL-FH+BH 120.0 18,0 
2A-IN-MMTL-FH+BH 180.0 27.0 
28-IH-MMTL-FH+BH 180.0 27 ,O 
4A-OUT-MMTL-FH+BH 120.0 18.0 
4B-OUT-MMTL-FH+BH 180.0 27.0 
4A-MID-MMTL-FH+BH 180.0 27.0 
48-MID-MMTL-FH+BH 180.0 27.0 
4A-IH-r-t!TL-FH+BH 210.0 31.5 
48-IH-MMTL-FH+BH 180.0 27.0 
9A-OUT-MMTL-FH+BH 120.0 18.0 
9B-OUT-~.MTL-FH+BH 120.0 18.0 
9A-MID-MMTl-FH+BH 120.0 18.0 
9B-MID-~~TL-FH+BH 120.0 18.0 
9A-IN-MMTL-FH+BH 180.0 27.0 
98-IH-MMTL-FH+BH 180.0 27.0 
llA-OUT-MMTL-FH+BH 120.0 18.0 
118-0UT-MMTL-FH+BH 180.0 27.0 
llA-MIO-MMTL-fH+BH 120.0 18.0 
11B-MID-MMTL-FH+BH 120.0 18.0 
llA-IN-MMTL-FH+BH 180.0 27.0 
118-IN-MMTL-FH+BH 180.0 27.0 
12A-OUT-MMTL-FH+BH 180.0 27.0 
12B-OUT-MMTL-FH+BH 180.0 21.0 
12A-MIO-MMTL-FH+BH 180.0 27.0 
12B-MIO-MMTL-FH+BH 180.0 27.0 
12A-IN-MMTL-FH+BH 180.0 27.0 
12B-IN-MMTL-FH+BH 180.0 27.0 
13A-OUT-MMTL-FH+BH 180.0 27.0 
138-0UT-MMTL-FH+BH 120.0 18.0 
13B-MID-MMTL-FH+BH 180.0 27.0 
13A-IN-MMTL-FH+BH 180.0 27.0 
13B-IN-MMTL-FH+BH 180.0 27 .o 
13A-MID-F 100.0 
KMn04 Blk 65.9 
Rea£ent Blk 100.0 
Hg Al 24.6 

Combined Sample• 60% Front Half+ 60% Back Half 
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-----------------

RTJ Project No.: 3893-108 
Conpany: Entropy
Sample: Combined kM/'104 and Front Half and Back Half Samples 
Anal{sis Method: CVAA 
Samp e received: 6-14-90 
Report Date: 8-29-90 

Combined* Sample 

2A-OUT-K-FH+BH 
28-0UT-K-FH+BH 
2A-IN-K-FH+BH 
28-IN-K-FH+BH 
28-IN-K-FH+BH Spk
4A-OUT-K-fH+BH 
48-0UT-K-FH+BH 
4A-HID-K-FH+BH 
4B-Hl0-K-FH+BH 
4A-IN-K-FH+BH 
48-IN-K-FH+BH 
9A-0UT-K-FH+BH 
98-0UT-K-FH+BH 
9A-H1D-K-fH+8H 
9B-HID-K-FH+8H 
9A-IN-k-FH+BH 
9B-IN-K-FH+BH 
llA-OUT-K-FH+BH 
11B-OUT-K-f'H+BH 
llA-MIO-K-f'H+BH 
118-M I0-K-f'H+BH 
llA-IN-K-FH+BH 
118-IN-K-FH+BH 
llB-1~-K-FH+BH Oup 
12A-0UT-K-FH+BH 
128-0UT-K-fH+BH 
I2A-M1D·K-fH+8H 
128-MID-K-fH+BH 
12A-IN-K-FH+BH 
128-IN-K-fH+B-i 
13A-OUT-K-f"H•BH 
13B-OUT-K-FH+BH 
138-MID-K-fH+SH 
I3A-IN-K-FH•8H 
138-IN-K-FH+BH 
13A-MID-F 
KHn04 Blk 
Reagent Blank 
Hg Al 

Table 19. Hg Results for Combined Sample 

Total 
Combined* 

Vol.Ill 
-------

u~~ail 
Total 
Hg, ug

------

Spike
Cone. 
ug/11L 

Spike
Rec.\ 

44.4 2.25 100 
47.6 2.29 109 
47.4 0.881 41.8 
55.8 0.488 27.2 

0.100 107 
50.1 0.529 26.5 
43,8 
57.4 

0.538 
0.312 

23.5 
17.9 

53.2 0.305 16.2 
56.0 0.259 14.5 
52.8 0.297 15.7 
45.2 1.73 78.2 
36.6 2.73 99.9 
44.5 2.55 113 
44.1 2,73 120 
83.5 0.804 67.1 
62.2 1.36 84.6 
34.3 2.75 94.3 
48.4 2.29 111 
49.8 1.44 71.7 
54.1 1.29 69.8 
61.0 0.860 52.4 
60.5 0.881 53.3 
52.8 0.880 46.5 
52.8 1.41 74.5 
54.4 1.49 81.0 
57.5 1.46 83.9 
64.3 1.44 92.5 
55.9 1.09 60.9 
51.7 1.20 62,1 
53.5 1.60 85.6 
37.0 2.45 90.6 
59.0 1. 11 65.5 
63.1 0.640 40.4 
69.5 0.710 49.4 

100.0 0.0126 1.260 
65.90 0.00582 0.3835 

100 0.00583 0.583 
24.6 0.115 2.83 

Combined• Sample,. 15% of KMn04 Sample+ 15% of Combined Front and 
Back Half 
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-------------- ------- -------

RTI Project No.: 3893-108 �
Company: Entropy �
Sample : Cr �
Analyte: Cr �
Analysis Method : GfM &ICAP �
Sample received : 7-10-90 �
Report Date: 8-24-90 �

Total 
Sample Vol.ml 

500 KOH 680 �
501 HN03 169 �
502 filter 100 �
503 KOH 652 �
504 HN03 194 

505 filter 100 �
506 KOH 742 �
507 HN03 205 �
508 Filter 100 �
509 KOH 664 �
510 HN03 182 �
511 Filter 100 �
512 KOH 798 �
513 HN03 279 �
514 Filter 100 �
515 KOH 600 �
516 HN03 280 �
517 Filter 100 �
518 KOH 653 �
519 HN03 162 �
520 Filter 100 �
521 KOH 636 �
522 HN03 122 �
523 filter 100 �
524 KOH 830 �
525 HN03 119 �
526 Filter 100 �
527 KOH 650 �
528 HN03 150 �
529 Filter 100 �
530 KOH 729 �
531 HN03 340 �
532 Filter 100 �
533 KOH 680 �
534 HN03 320 �
535 Filter 100 �
535 KOH 720 �
537 HN03 248 �
538 Filter 100 �
539 KOH 818 �
540 HN03 206 �
541 Filter 100 �

Detection Limit 
Detection Limit 

* : Results were obtained by ICAP �

Table 20 �
Total �

Cr Cr �
ug/ml ug �

0.00760 5.17 
0.00760 1.28 
0.0563 • 5.63 

0.00500 3.26 
0.00120 0.233 

0.360 * 36.0 
0,00770 5.71 
0.00350 0. 718 

0.729 * 72.9 
0.0130 8.63 

0.00220 0.400 
0.446 * 44.6 

0.00390 3.11 
0.00£60 0.725 

0.113 * 11.3 
0.00400 2.40 
0.00240 0.672 

o. 122 * 12.2 
0.00720 4.70 
0.00310 0.502 

0.110 * 11.0 
0.0148 9.41 

0.00230 0.281. 
0 .127 * 12.7 

0.00270 2.24 
0.00220 0.262 
0.0350 * 3.50 

0.00440 2.86 
0.00180 0.270 
0.0601 * 6.01 

0.00400 2.92 
0.00080 0.272 
0.0443 * 4.43 
0.0106 7.21 

0.00060 0.192 
0.0355 * 3.55 

0.00790 5.69
o.oo4so 1.12 

1.17 * 117 
0.00720 5.89 
0.00080 0. 165 

0.984 * 98.4 

0.00024 (GFAA) �
0,00060 (ICAP) �
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------- ---------------------

RTI Project No.: 3893-108 
Company: Entropy 
Sample: Cr 
Analyte: Cr 
Analysis Method : GFAA &ICAP 
Sample received : 7-10-90 
Report Date : 8-24-90 

Table 21 
Total 

Total Cr Cr 
Sample Vol .ml ug/ml ug 

542 KOH 784 0.00710 5.57 
543 HN03 295 0.00420 1.24 
544 Filter 100 1.23 * 123 
548 KOH 672 0.00870 5.85 
549 HN03 305 0.00260 0.793 
550 Filter 100 0.167 * 16.7 
551 KOH 965 0.00560 5 . 40 
552 HN03 300 0.00260 0.780 
553 filter 100 0.232 * 23.2 
554 KOH 951 0.00830 7.89 
555 HN03 255 0.00230 0.587 
556 Filter 100 0.222 * 22 .2 
557 KOH 760 0.0139 10.6 
558 HN03 288 0.00090 0.259 
559 Filter 100 0.197 * 19.7 
560 KOH 839 0.00300 2. 52 
561 HN03 276 0.00100 0.276 
562 Filter 100 0.631 * 63.1 
563 KOH 730 0.00310 2.26 
564 HN03 155 0.00120 0.186 
565 Filter 100 0.0450 * 4.50 
566 KOH 710 0,00470 3.34 
567 HN03 228 0.00130 0.296 
568 Filter 100 0.04400 * 4.40 
569 KOH 750 0.01000 7.50 
570 HNOJ 275 0.00050 0.138 
571 Filter 100 0.0326 * 3.26 
572 KOH 1057 0.0191 20.2 
573 HN03 283 0.0242 6.85 
574 Filter 100 0.0457 * 4.57 
575 KOH 858 0.0225 19.3 
576 HN03 246 0.0250 6.15 
577 Filter 100 0.0450 * 4.50 
578 KOH 1054 0.0124 13.1 
579 HN03 232 0.0814 18.9 
580 Filter 100 0.0400 * 4.00 

Detection Limit 0.00024 (GFAA)
Detection Limit 0.00060 ( ICAP) 

* : Results were obtained by ICAP 
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-------------- ------- -------

RT! Project No.: 3893-108 �
Corr.pany: Entropy�
Sample : Cr �
Analyte: Cr �
Analysis Method : GFAA & ICAP �
Sample received : 7-10-90 �
Report Date : 8-24-90 �

Total 
Sample Vol .ml 

581 KOH 787 �
582 HN03 248 �
583 Filter 100 �
584 KOH 802 �
585 HN03 328 �
586 Filter 100 �
587 KOH 953 �
588 HN03 338 �
589 Filter 100 �
590 KOH 727 �
591 HN03 347 �
592 Filter 100 �
593 KOH 766 �
594 HN03 270 �
595 Filter 100 �
596 KOH 627 �
597 HN03 280 �
598 Filter 100 �
599 KOH 691 �
600 HN03 304 �
601 Filter 100 �
602 KOH 643 �
603 HN03 272 �
604 Filter 100 �
605 KOH 656 �
606 HN03 270 �
607 Filter 100 �
608 KOH 711 �
609 HN03 154 �
610 Filter 100 �
611 KOH 751 �
612 HN03 128 �
613 Filter 100 �
620 KOH 853 �
621 HN03 344 �
622 Filter 100 �

Detection Limit 
Detection Limit 

*: Results �were obtained by ICAP �

Table 22 �

Cr 
ug/ml 

0.0189 
0.0147 

1.98 
0.00290 
0.00450 

0.275 
0.00250 
0.00500 

0.307 
0.00200 
0.00430 
0.0468 
0.0177 

0.00080 
0.225 

0.00170 
0.00140 
0.0178 

0.00200 
0.00130 
0.0190 

0.00470 
0.00250 
0.00746 
0.0116 

0.00110 
0.284 

0.00820 
0.0239 

1.96 
0.00700 
0.0378 

1.53 
0.00260 
0.00360 

0.200 

0.00024 
0.00060 

Total 
Cr 
ug 

14.9 
3.65 �

* 198 �
2.33 �
1.48 

* � 27.5 
2.38 
1.69 

* � 30.7 
1.45 
1.49 

'* 4.68 
13.6 

0.216 
'* 22.5 

1.07 
0.392 

* 1.78 
1.38 

0.395 
* 1.90 

3.02 
0.680 

'* 0. 746 
7.61 

0.297 
* 28.4 

5.83 
3.68 

* 196 
5.26 
4.84 

* 153 �
2.22 �
1.24 �

* � 20.0 

~GFAA)
lCAP) 
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RTI Project No.: 3893-108 
Company: Entropy 
Sample : Cr 
Analyte: Cr 
Analysis Method : GFAA &ICAP 
Sample received : 7-10-90 
Report Date : 8-24-90 

Table 23 
Total 

Total Cr Cr 
Sample Vol.ml ug/ml ug 

623 KOH 694 0.00410 2.85 
624 HN03 353 0.00400 1.41 
625 Filter 100 0.219 * 21.9 
626 KOH 827 0.00530 4. 38 
627 HN03 354 0.00420 1.49 
628 Filter 100 0.190 * 19.0 
629 KOH 631 0.0188 11.9 
630 HN03 330 0.00090 0.297 
631 Filter 100 0.157 * 15.7 
632 KOH 713 0.00220 1.57 
633 HN03 232 0.00090 0.209 
634 Filter 100 0.0193 * 1.93 
635 KOH 570 0.00240 1.37 
636 IIN03 257 0.00100 0.257 
637 Filter 100 0.0178 * 1.78 
638 KOH 629 0.00900 5.66 
639 HN03 291 0.00050 0.146 
640 Filter 100 0.0233 * 2. 33 
641 KOH 800 0.00160 1.28 
642 HN03 282 0.00030 0.0846 
643 Filter 100 0.0154 * 1.54 
644 Blk 0 .00180 
645 Blk 0.00080 
648 Audit 0.00100 
649 Aud it 0.00630 

Detection Limit 0.00024 (GFAA)
Detection Limit 0 .00060 ( ICAP) 

* : Results were obtained by ICAP 
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RT! Project No.: 3893-108 
Company : Entropy 
Sam~le : QC for Cr Samples 
Analyte : Cr 
Analysis Method : GFAA &ICAP 
Sample received : 7-10-90 
Report Date: 8-24-90 

Table 24. Calibration Check Sample, ug/ml 

GFAA GFAA ICAP ICAP 
Cr Cr Cr Cr 

Sample 
ug/ml ug/ml 

measured Expected 
ug/ml 

measured 
ug/ml 

Expected 
-------- ------- ------- ------- -------
QC 
QC 
QC 

0.0197 
0.0204 
0.0203 

0.0186 
0.0166 
0.0186 

1.98 
1.99 
1.97 

2.00 
2.00 
2.00 

QC 
QC 

0.0193 
0.0191 

0.0186 
0.0186 

2.04 
1.98 

2.00 
2.00 

QC 0.0187 0.0186 2.01 2.00 
QC 0.0193 0.0186 2.00 2.00 
QC 0.0186 0.0186 1.98 2.00 
QC 0.0202 0 .0186 2.02 2.00 
QC 0.0202 0.0186 
QC 
QC 
QC 
QC 
QC 

0.0195 
0.0184 
0.0184 
0.0196 
0.0191 

0.0186 
0 .0186 
0.0186 
0.0186 
0.0186 

Detection Limit 0.00024 0.00060 
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3808 �

HEXAVALEIH CH~04JUII ANA: Tl IC>.L DATA SHEET 

Job~,..,, Cr•6 at SSI Site 9 EEi Job ~o, 3808 

Analyst: P. Royals Date: June l8, 1990 

Chromi= Standard Cal'bratiO<", Curve (with ~tancards in approx. 0.0811 (OH) 

Pok Arn Percent ~egress Ion te9ress ion O\ltput: 

CO:)C • . .. ---------------· De-vi It ion Vatue-s Con$tant 16S0161 

(ppb) Rur. 1 Run , Aver,ge Std Err o! Y Est H7b31 

0.000 16SD181 R Squared 0.99574 

0.400 2620000 2S30700 2575350 I. n: 2721265 lie. of O~ervat iOt'ls 4 

1.00C 420380J 4252900 4228350 0.6X 432769i Degree~ of Freedom z 
3.0ilC 1015100~ 1C2BS000 10218000 0. 7X 9683312 

5.0~G 1466300J '.4B3o000 14749500 0.6% 15038732 X Coefficient(S) ,61n,o 
Std Err of Coef. 123618 

···· -· · ·- ··· ·········· · ············· ·-····· · ··················· · · · · · · ·· · ····· · · · ··· · -············ · · ····· ·· 

Peak Area Chromil.ff San-ple fotal 

Sen-pl e Percent Cone. Vo lune ~tch... . ...... . ................ . 

10 Run 1 Run 2 Avl"rag, Oeviatlon ppb (ml) (ug) 

3A MIO 7379100 7814000 7596550 2 .9X 2 .22 798 1. 772 

36 MID 7932800 7903500 79111150 0.21 2.3, 1110 1.896 

3C MIO 14()8&)00 14320000 1420400C 0.81 4.69 6~3 3. 061 

30 MIO 11788000 11268000 11S38000 2.21 3.69 636 Z.349 

SA 1410 1s1c2000 147BOOO 14917500 1.21 4 .95 672 3.HO 

SB MID 4744900 4562900 4653900 2.0X 1.12 965 1.082 

Low Audit 31114600 3088000 3: 36300 \.SX O.S5 0 . 001 

Blank 1097100 1097100 10971:>0 O. OX ·0.21 ·0.000 
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k[lf..'VAL(Nl Ch~041~'M ANALYTICAL DATA SHH! 

Job Name : Cr•6 at SSI Sia 9 EC: Jo!> No; 3808 

Ar,alyst : ?. Royals Date: June 21, 1990 

Chraui <lll s:ancard C•libration Curve :with stancfards in approx. C.081< tOH) 

Prak Aro Percent 

Cone, ··· · ··-····-· · ······· · · ··· :>~vlat ion 

(ppb) Run 1 Rur. 2 Aver,gr 

0.000 

1.000 481Sl00 4396800 4b05950 4.SX 
3.000 10723000 1C486000 10604500 1.1% 
S.COO 16419000 165930DO 16S06000 0. 5% 

?eak ArH 

Sa,~ic Perc-,nt... ... .. ..... .. .. ... .. ..... �
ID RISI 1 Ru~ 2 Ave rage o-,viaticn 

5C 1m 10425000 10487000 104S6000 0.3X 
50 MIO 0 0 0 

8A 1110 6375400 &622700 8',99~0 , .sx 
68 MID 9341900 9549000 9445450 1.1X 

8~ MlD 7954400 7976100 7980250 O. 1X 

80 MIC 0 0 0 

10A MID 7982400 11.:89400 an5900 3 . 1X 

1Ci M?C 14767000 14371000 14579000 1.4X 

L~M Audit 3184600 3088000 31¼300 1.5X 

s,,n, 1C97100 1091100 1097100 o.o:x 

Chrorr.i.n 

(Ot',C. 

ppb 

2.96 

2. 30 

2.62 

2.13 

2.21 

4.3S 

0.50 
·O. 18 

Re-g r -,ss ion 

Values 

1647112 

4622125 

10572150 

1(.52217'5 

S~le Tot• t 

Volu;,e Catch 
(ml) (ug) 

951 2.816 

760 

802 1.547 

9Sl 2.498 

727 1,546 

766 

8S3 L689 

6~4 3.017 

0.001 

·0.000 

R~ r-,uion O..tput: 

Const an: 164 71 :2 
Std Err of Y Est 39620. 5 

R Sq-~ared 0.99998 

No. of Observa: I ons 3 

Ce9rees o! fre~Cff. 

X :::oeffic ' ent(s> 2975013 �

S,d Err o' Coef . 14008 �
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HEXAVALEkT CM~~IUM ANALYTICAL DATA SHEET 

Job Name: Cr•6 at SSI Site 9 EE! Job llo: 38:la 

At\alyst: P. Royals Oate: Ju-.e 22, 1990 

Chrc:rniun Stancard Cal'bration Curve (1,ith standards in a~rox. O. CoM (OH) 

Peak Aru Percent Regression ~esression o..,tpvt: �
Cone • Oeviat ion Constant�. .. . . ..... . .. ..... ... . . .. .... .. . values 11,702n 

(ppb) RIii 1 Run 2 .t.verage Std Err of T Est 138S78 

0.000 147C2n R Squar~ C.99973 

o.soo 2092000 2921100 2606SSO 4.1); 297'j248 No. of Observations s 
1.000 4815100 4396800 4605950 ,.sx 4'80220 De;rees of r reedor.i 3 
3.000 10723000 10486000 10604500 1.11' 10500106 

5.000 16419000 16593000 16506000 o.sx 16519991 X Coefficient(s) 3~0994J 
6.000 19ll1SOOO 19150000 19482500 ,. 7% 19529934 Std Err of Coef. 28770.6 

........................................................................................... ... . ........ �

Peek Area Chr0111iln Sai:,,le Total �

Salll>:• -------------·--·········· Percent Cone. volune Catch �
10 a..., 1 ~un 2 Average Deviation ppb (ml) (IJ'l) �

10C MIO 104~000 10487000 10456000 0.31 2.99 827 2. 469 
100 MIO 0 0 0 631 

3A OUT 831'.i:.oo 8622700 81.99050 1.5X 2.34 830 1. 938 

38 OJT 9J41900 9S4900C 9445450 1. ,x 2 .65 6SO 1. 722 

3c rur 798-4400 7976100 7980250 o. ,x 2.16 ll9 1.:. 77 

30 c,.;y 0 0 0 b80 

s" C1J1 7982400 8'e9,oo 6235900 3. lX 2 . 25 839 l.866 �
58 00! 14767000 14371000 14579000 1.,x 4.36 730 3.179 �

SC OJI 14767000 1,37100J 1,579000 1.4X 4.36 710 3.092 �
50 CJ.;T 14787000 143710()0 14579000 1.4X 4 .36 750 3.266 �

lCII A\Jdit 3184600 3088000 3136300 o.ss 0.001 �

Blar.k 1097100 1097100 1097100 ·0.12 ·0.000 �
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HfXAVALfNI C~ROHIUM A~ALYIICAL OAIA S~::ET 

Job Name: Cr•6 at SSI Site 9 EE I ~ob No: 38~8 

Analyst: P. Royals ~a:e: Ju.-.e Z5, 1990 

Chromiun Standard Cal ibrat ioo Curv• (with sta.-.:ards in approx. C.08M (OK) 

Pui: Area Percent 
.......................... Deviuioo�Cone • 

( ;:,pbl Run 1 R~ 2 Average 

0.000 

0.500 2692000 2921100 28Co550 4. IX 
1.000 481S100 4396800 46C~9SO 4.SX 

3.0CO 10723000 10486000 10604500 I. IX 

S.000 16419000 16593000 16506000 0.5X 

6.000 19615000 19150000 19482500 1.n 

Peak Area 

.. -. ---.................... �Sairpl e Percent 

10 R1.r1 1 Ru.., 2 Av~rag~ Oev;ation 

SA C)JT 5291700 5401100 5346400 I.OX 
88 OUT bl.52300 6967300 6709800 3.8: 

8C our ,;w.-:ooc ,oJ{lllA,'1~ 15548500 2.9':: 

80 OJT 0 0 0 

1CA OUT u1noc 6806S(l() t,74ll00 1.0~ 

10~ OUT 795UOC 8(1(<.~ 600l600 o.sx 
10C OOT 0 0 0 

100 OUT 6182000 5 702400 5942200 4.0,. 

Lo" Audit 3184600 3088000 3\363CO 1.5X 

Blanl: 1097100 IC971CO 10971CO a.ox 

Chroa,iun 

Cone. 

ppb 

1.29 

1. 74 

4.68 

, . 7~ 

2.17 

1.49 

0. 55 

·0.12 

Resrusion 
Value, 

1H0277 

2975246 

4460220 

10500106 

16519991 

19529934 

Sa"l)le Total 

Volume Catch 
(ml) (ugl 

627 o.eo1 
691 1.203 

b43 3.007 

bSb 

713 1 .249 

570 1.237 

629 

800 \.\89 

0 . 001 

·0 . 000 

Regress i oo Output: 

Constant 14 70277 

S:d Err of T Est '.38578 

R Sq;;;ir~ 0. 99971 

~o . of O=>servat ions 5 
Oegrees of f ree-doa, 3 

x Coefficienttsl 3009943 

S:d £rr of Coef, 28770.6 
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CHROMIUM RADICACIIVE ANALYTICAL DAIA SHEET 

Job 1/amc,: SSI, Site 9 EE I Jeb No. 3808 

Analyst: P. ROTALS Oitt: 6/28/90 

SAMPLE AVG COUNTS HLS AC·BKG/ TOTAL TOTAL PERCENT PERCENT CF 

ID CCAJNIS 1 COUN1S 2 COUNTS · BKC INJECTED MtS I NJ. VOL(MLS) COJNT S RECOVHY SAltPlE 

S3 55 

RAO sro 4000 3982 3991 3937 3937 300 1\81100 

...............-.... -.......... - - .. -...--....... -.·-· .. .... ·· --·---· .... -- -- .. ·--- ............. ... - - .. ··

SAINCF) 16\70 16296 16233 162.3:S 16233 16233 1.41 
SA!ij(Nl 56 65 61 61 61 21.a 15004 1.3% 
SAIN·KCH 1t.S6 1570 \613 1613 1613 no \161360 97.41 

\192597 101.0:r; 

5BJN{F) 4 :c3 4232 4168 4168 4168 1 4168 0.3:r; 
S8!N(N) 55 59 S7 S7 57 206 11742 0.9X 
SS!N-KOH 1589 1635 1612 161Z 161Z 818 1318616 91!.8:t 

1334526 113.0X 

5C!N(f) 25686 2sna 2S732 25732 25732 1 2S7J2 24,a:r; 

SCIN(N) 74 67 71 71 71 295 20798 20. 0\ 
SCIN·KOH 78 68 73 73 73 784 5mz 55.ZX 

103762 e.~ 
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CH~OICUH RAOIOACTIVI: AMALYTICJ.L DAU SHEET 

Job Name: SSI, Site9 EEi Job No. 3808 �
Analyst: P. ROYALS Oat•: 6/28/90 �

-. ··- ........... --. ............... - - - - - .. - .. -. -........ - . -. -- ---- -- ...... -- .... ----··· -- -- ---------- -......... 
SAMPLE AVG CCUNTS MLS AC-BKG/ TOTAL TOTAL PERCENT PERCENT OF �

ID COUNTS 1 C::l./NTS 2 CCI.INT$ -B(G INJECTEO IRS !NJ. VOL(MLS) cams ~ECOVEU SAMPLE �

nc 53 S5 54 

aAO STD 4000 3982 3991 3937 3937 300 1181100 

-------··----···················----------·-----······-···········-· · ·········-····-······· ···-·-······ 

8AINO) 4\016 41433 41225 41225 41225 1 4122S l.4X 
6AIN(N) 1n 138 1S5 155 155 263 4l865 3.6X 

6AlN- KOH 1092 1CS0 1071 1071 1071 1057 1132047 93.CX 

1217137 103.1X 

MIN(F) 97183 96939 97061 97061 97061 97061 9.4X 
881N(N) 121 99 110 110 110 246 27060 2.6X 
881~-KOH 1066 1051 10S9 1~9 10S9 858 908193 sa.ox 

1032314 87.4X 

8C!N(f) 401'83 4016~0 401587 401587 401587 401587 15.Zl 

8ClN(N) 920 939 930 930 930 232 215644 8.2X 
SCl~-KCH 1929 19C6 1918 1918 1918 1054 2021045 76.6X 

263a276 22l.4X 

80:N(F) 139 148 g4 144 144 144 0.2% 

~lN(Nl 42 44 43 43 43 248 10664 17.ax 
80t~·KOH 54 71 63 63 63 781 ,9188 62.0X 

59995 5. ll 
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CH~OHIUM RAOICACTIVE ANALYTICAL OATA SHEET 

Job Na~: SSI, Sia 9 E!I Job No. 3838 

Analyst: ?. ROYALS Oat~: 6/28/90 

SAMPLE AVC COJNTS MLS AC·BrG/ TOTAL TOTA L PERCENT PHCEIH OF 

IO CCIJNTS 1 COJNTS 2 COJNTS •BKG INJECTEC MLS INJ. VOL(MlS) co:JIITS RECOVERY SWL£ 

53 55 54 

RJ.D STO 3982 3991 3937 39.37 300 111!1100 

........... ........ ....... ..................................................................... .......... �

1CAIN(Fl 315078 315 760 315429 31S429 315429 1 315429 24.6X 
1041N(N) 67 60 64 64 64 1S4 9Tl9 o.ex 
1CAIN·(OH 1289 1253 1271 '.271 1271 751 954521 74.6X 

127'9n9 108.4% 

10BIN(f) 1'915 1S063 14989 14989 14989 1 14989 1.SX 
10BIN(NJ 84 96 90 90 90 128 11520 1.,x 
1081 N· KOH 1412 1366 1389 1389 1389 711 987'57'9 97.4X 

10140U 85.9X 

D-50 �



ZATKA 
Chemical Comulting Company July 25, 1990 

Mr, William G. DeWees 
Deeco Inc . �
P.O. Box -1159 �
Cary, North Carolina 27519 
U.S.A. 

Re : Nickel speciation of incinerator dust samples (plant SSI, site 9) 

Dear Mr. DeWees: 

I have completed the analysis of 10 sludge incinerator dust samples as 
you requested. Five of the received samples (MIDPOINT) were loaded on 85 mm 
circles of quartz fiber filters and required analysis of the entire specimens. 
Five were bulk-type samples (INLET), consisting of excess dust deposited on 
quartz fiber filters. Portions of the dust from each filter were carefully 
scraped, homogenized by grinding, and used as bulk samples, Except for the 
sample 4C-IN, all filter deposits appeared reasonably homogeneous. The dust 
deposit on 4C-l~ consisted of two distinct layers, top brown and bottom black; 
both layers were scraped and ground to obtain a homogeneous mixture. Also 
included in the received set of samples was one blank filter circle. The 
saaple origin was plant SSI, site 9. The identification was as follows: 

Sample Ho, .Jl.!wL Sample No, ...QllL 
4C-MID-Ni-F 6/4/90 4C-IN-Ni-F 6/4/90 
9C-MID-Ni-F 6/4/90 9C-IN-Ni-F 6/4/90 

llC-MlD-Ni-F 6/6/90 llC-IN-Ni-F 6/6/90 
12C-MID-Ni-F 12C-IN-Ni-F 
13C-MID-!-li-F 13C-l~-Ni-F 

The samples we~e analyzed for nickel species by sequential selective 
leaching, soluble nickel for 90 min (pH 4l, sulfidic nickel for 60 min (pH 4), 
and metallic nickel for 5 sec. Oxidic nickel was determined in the remaining 
leached sample residue. 

SOTE: The unexpectedly high sulfidic nickel found in sample 4C-MID appears 
suspect. During analysis, it was noted that the deposited particulates of 
this particular sample contained a significant amount of organic material 
leacheable by methanol. Since this organic material was insoluble in water, 
and therefore not readily wettable, it probably made the leaching of the 
soluble nickel phase incomplete and produced so the sulfidic artefact. To 
avoid this kind of problem, all remaining samples were washed, not only 
wetted, with anhydrous methanol before the spcciation analysis. The 
mcthanolic filtrates were combined with the leached soluble nickel fr&ction. 

over./. 

483 Caesar Ave., Oakville, Ontario L6J 3ZI Tel: (416) 845·8';!H 
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William G. DeWees (cont'd) 

ANALYTICAL RESULTS: 

Found Microgram Ni (X rel. l 
Sampl~ _Portion -filWl.!:>le sulfiA_~ metall.L~ oxidic 

4C-M1D full circle 4.5 (51) 1.0 ( 11) <0.2 3.3 (38) 
9C-MID full circle 40.0 (92) <0.2 <0.2 3.4 (8) 

llC-MID full circle 45.6 (91) <0.2 <0.2 4.3 (9) 
12C-MID full ci.rcle 57.9 (96) <0.2 <0.2 2.7 ( 4) 
13C-!>IID full circle 53.1 (96) <0.2 <0.2 2.5 (4) 
Blank full circle <0.2 <0.2 <0.2 0.9 

4C-IN 12.22 mg 1. 7 (19) <0.2 <0.2 7.3 (81) 
9C-IN 22.83 mg 3.6 (20) <0.2 <0.2 14.8 (80) 

llC-IN 17.05 mg 3.4 (21) <0.2 <0.2 12.8 (79) 
12C-IN 12.95 mg 4.5 (31) <0.2 <0.2 9.9 (69) 
13C-IN 14.87 mg 6.8 ( 57) 0.2(1.51 <0.2 5.0 (42) 

Pl"ecision of the SUDIS of nickel species found in 
dusts was checked by direct analyses for total nickel content 

4C-IK 13.21 mg ------- directly for total Ni ------
9C-IN 28.65 mg ------- dil"ectly for total Ni ------

llC-IN 19. 47 mg ------- directly for total Ni ------
12C-IN 17.50 m~ ------- directly for total Ni ------
13C-IN 12.63 mg ------- directly for total Ni ------

and expressed as relative standard deviation 

% Total Nickel 
Sample by speciation by direct analysis 
4C-IN 0.0736 0.074, 
9C-IN 0.0806 0.082; 

llC-IN 0.0950 0.1053 �
l2C-I~ 0.1112 0.1126 �
13C-IN 0.0807 0.0775 �

VJZ/ 

Total 
_!,_ot~L XNi 

8.8 NIA 
43.4 SIA 
49.9 ~/A 
60.5 !',/A 
55.6 'i./A 
0.9 1:./A 

9.0 0.074 
18.4 0.081 
16.2 0.095 
14.4 0 .111 
12.0 0.081 

the INLET bulk 

9.8 0,0i4 
23.6 0.082 
20.5 o. 105 
I 9. 7 0. 113 
9.8 o. 078 

~~-
0.57 
1. 56 
7.27 
0.88 
2.77 
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ENTROPY ENVIRO. INC. 
PO BOX 12291 
RES TRIANGLE PK NC 27709 SAMPLE ID: RUN •3 

OPERATING ca. : 
SAMPLED BY: CUSTOMER PROVIDED 
MU-IE; 
LOCATION: 

DATE S~MPLED: 
WEATHER : 

DATE RECEIVED: 6/25/90 

QROSS ~~EIGHT: 

OTHER ID: PO 2712-90-RRS SLVOGE 

CERTIFICATE OF ANALYSIS 

ASTM METHOD AS RECEIVED ORY BASIS 

l':01 STURE 02961 03302 D3173 80.~9¼ XXX 
VO:..AT!LE MATTER 
FIXED CARBON 

D3175 
03172 

11. 787. 
2.45i. 

,9. 74¼ 
12. 47½ 

ASH D3174 ,. 48i. 27. 79,. 

SULFUR 
CARBON 
HYDROGEN 

03177 
0::3178 
03178 

METHOD A . 2,r. 
S.90i. 
1. 14¾ 

1. ~7Y. 
4~. l 6i. 

5 . 78% 
NITROGEN 03179 . 81¼ 4. 10½ 
OXYGE:N 03176 3 . 1:3i. 15.90% 

BTU/LB
11AF BTU/LB 

0~01:, 1720 8723 
12081 

LBS OF so~ PER MILLION BTU 2 . 91 
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EfnRCJPY ENVIRO. INC. 
PO SOX 12~91 
RES TRIANGLE PK NC 27709 SAMPLE ID: RUN #4 

OPERATING CO 
SAl~LEO 13Y: CUSTOMER PROVIOEO 
Mir~E: 
LOCATICN: �

DATE SAMPLED; DATE RECEIV~O; 6/2,/90�
WEATHER: 
QROS5 Wc.ICHT: �

OTHE:r< 10: PO 2712-90-RRS SLUDGE �

CERTIFICATE OF ANALYSIS 

ASTM METHOD AS RECEIVED ORY BASIS �

MOISTURE D2961 03302 D3173 77. 57¼ XXX �
VOLATlLE MATTER D317~ 14. 781. 65. 92i. �
FIXED CARBON 03172 1. 8;!% 8 . 09'l. �
AS;.; D3174 S.83r. :25. 99% �

SULFIJ._: 03177 METHOO·A . 20% . 88i. 
c;.i;.:mr.! 03178 9. 76¾ 43. 53¼ 
H,'L1ROCEN D3178 1. 40¼ 6. 24i. 
1"1 TRO·:"EN 0:3179 1. 04¼ 4 . 63¾ �
OXY~t:.N 03176 4.~0¼ 18. 74¾ �

STU/LB 0201:! 1877 8369 
:":AF BTU/LB 11308 

Ll3S OF S0=1 PER MILL.. ION 13TU 2. 10 
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El-.!TROPY ENI/IRO. INC. 
PO BOX l :2291 
RES TRIANGLE PK NC 27709 SAMPLE ID: RUN., 

OPERATING ca. ; 
SAl"li"LEO BY: CUSTOMER PROVIDED 
Mil-.!C:· 
LOCATior~: 

OAT£ SA~PLEO. DATE RECEIVED: 6/2S/90 
l,,IEATHER:
GRO~S lJE I GHT. 

OTHER IO: PO 2712-90-RRS SLUDGE 

CERTIFICATE OF ANALYSIS 

ASTN METHOD AS RECEIVED ORY l3ASIS 

11'.JI 5 ruRE D2961 02302 03173 79 . 59% XXX 
VOi...ATrLE MATTER 0317S 12. 861. 62. 98'l. �
FIXEO CARBCN 0317'2 2.0,¼ 1o. 09% �
ASH 03174 5. 50% 26. 93'l. �

SVLFUr< 03177 METHOD A . 17':t. . 85':t. �
CARDON D3176 e. 71,. 42. 6 77. �
HYUROCEN 03178 1. 33¼ 6 . 497. �
NITROGEN 03179 . 9:,;. 4. 66:< �
OX'fGEN 03176 J . 1:,x 18. 40¼ 

BTU/LB D201:5 170, e3,1
MJ.S:- 13TU/Ll3 11428 

Ll36 OF S02 PER MILLION OTIJ 2. 03 
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£r~TROPY ENYIRO. WC. 
PO BOX 12291 
RES TRIANGLE PK NC 27709 SAMPLE ID: RUN *8 ~ 9 

OPER~T!NC ca . . 
SAl-'i?l.EO DY : CUSTOMER PROV I OED 
MillE: 
LOCATION: 

DATE 5~MPLE~ 
WEATHER: 

DATE RECEIVED: 6/2,/90 

GROSS t.:t::.1 GHT: 

OTH£~ 10: PO 2712-90-RRS SLUDGE 

CERTIFICATE OF ANALYSIS 

ASTM MEfHOD AS RECEIVED DRY I3ASIS 

:~OISTURE 02961 D3302 03173 76 . 9:5% XXX 
vOLATILE MATTER 
FIXED CARBON 

03175 
03172 

1,.~:2¾ 
2. 11¾ 

66. 03¾ 
9. 16½ 

ASH D3174 5. 72¾ 24. 811. 

SlJLFUR 03177 METHOD A . ~O¾ . 85¼ 
CARBON 
HYOROCEN 
f-HTRDCEN 
OXYGEN 

03178 
03178 
03179 
03176 

10. 41¼ 
1. 47% 
1. 14:t. 
4. 11 r. 

4,. l 7½ 
6.38¾ 
4. 9,¾ 

17. 83Y. 

BTU/LEI 
11AF 13TU/LB 

02015 1924 8348 
1 11 O.? 

LBS OF' so~ PER MILLION BTU 2. 03 
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----------------------------------------------------------------------------

-----------------------------------------------------------------------------

I 

TRIANGLE LABORATORIES, INC. Page 2 of 2 
PCDO/PCDF ANALYSIS (2378A) QA/QC SUMMARY 07/11/90 

FILE NAME .... : S902084 CLI~NT ID ...• : ENTROPY TU NUMBER .... : 33-30-1A-F 
CONCAL ....... : S902083 SAMPLE IO ...• : 7A-OUT M~5 
ANALYST ..... ,: JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE;. : 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/14/98 
ICAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ... : n/a 

SURROGATE RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

37Cl-TCDD 11. 8 118 :; i: 18 
13C12-PeCDF 234 11. 1 111 1. 56 36: 12 
13C12-HxCDF 478 11. 4 114 0.50 40:20 
13C12-HxCDD 478 10.7 107 1. 19 41: 28 
13C12-HpCDF 789 13.3 133 0.41 47:09 

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A ) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-HxCDF 789 6.5 65.1 0.48 42:26 
13C12-HxCOF 234 7. 1 70.6 0.49 41: 16 

INTERNAL STANDARDS RECOVERY SUMMARY 
--------------------------------------------------------------~------------
NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-2378-TCOF 7.7 76.7 0.75 30:29 
13C12-2378-TCD0 8.6 85.6 0. 78 31: 16 
13C12-PeCDF 123 9, 1 90.8 1.56 35: 15 
13C12-PeC0D 123 11. 2 112 1.54 36:42 
13C12-HxCDF 678 6.4 63.5 0.48 40:29 
13C12-HxC0D 678 7.3 73.5 1. 22 41:36 
13C12-HpCDF 678 6.7 66.6 0.42 44:56 
13C12-HpCDD 678 8.4 84.5 0.99 46:28 
13C12-0COD 11. 7 58.5 o. 79 51:53 

t(v "2...fJl./'iO: M237-RPT rev:3.03 
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--------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------- -------------------------------------------------------------------------------

1 TRIANGLE LABORATORIES, INC. Page 1 o· �
CONFIRMATION ANALYSIS (08-225) 07/11 / 90 �

FILE NAME~ ... : W105703 CLIENT ID .... : ENTROPY TLI NUMBER .... : 33-30-lA-F 
CONCAL ....... : W901056 SAMPLE ID .... : 7A-OUT MM5 
ANALYST .••... : OM ANALYSIS DATE: 07/06/90 PROJECT NUMBER: 15962 
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/14/90 
!CAL DATE .... : 05/15/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPC2NF10 SHIPMENT NC ... : n/a 

NAME AMT(ng) NUMBER DL EMPC RATIC RT F:..AGS 

2378-TCDO ND 0.01 
2378-TCDF 4.0 0.73 18:44 

TOTAL TCOO 3.2 2 0.73 

TOTAL TCDF 17. 2 16 17 .4 0. 71 

SURROGATE STD. RECOVERY SUMMARY (TYPE A) 

NAME _ AMT (ng ) % REC. RATIO RT FLAGS 

37Cl-TC0D 10.4 104 : 7: 25 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

13C12-2378-TCDF 7.8 78.3 0.75 18:43 
13C12-2378-TC0D 7.5 74.6 0.78 17:24 

:----4----------0~-~:---------------------------------~;~~=~~~-~~~~;~~~ �
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ENTROPY ENI/IRO. INC . 
PO BOX 12~91 
RES TRIANGLE PK NC 27709 SAMPLE 10: RUN #10 i 11 

OPERATING ca. 
SAMPLED BY: CUSTOMER PROVIDED 
MWE: 
LOCAT IO~J: �

DATE SM."'\PLED/ DATE RECEIVED: b/2,/90�
WEATHER: 
GR06S WE l GHT: �

OTHER t 0: PO 2712-90-RRS SLUOGE �

CERTIFICATE OF ANALYSIS 

ASTM METHOD AS RECEIVED ORY BASIS 

l'.OlSTURE D2961 03302 03173 78. 00'X XXX 
VOl.A r I LE MATTER 0317:> 14. 54¾ 66. 107. 
FIXED CARBON D3172 l. 9S'l. 8 . 86½ 
ASH 03174 5 . 51¾ 2:5. 041. 

SUi..FUR 03177 ME:THOO A . 21¼ . 95% �
CARSCN D:3178 9.68¼ 44.02¼ �
HYUROOEN 03178 1 . 377. 6.23¼ �
NlfROCEN D3179 1. 15¾ 5.2:5¾ �
OXYGEN 03176 4.08½ 18. 51~ �

3TV/LR 02015 1911 8688 �
11~~ BTU/LI3 11~91 

LB6 OF' S02 PER HILL.ION BTU 2 . 18 
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EHTROPY ENVIRO. INC. �
PO BOX 12~91 �
f\E:S TRIANGLE PK NC 27709 SAMPLE ID: RUN #12 & 13 �

OPERAT!NG ca. : 
SAl'if'LED SY: CUSTO!"IER PROVIDED 
MWc. 
LOCATION: 

" CATE S~MPLE~ CATE RECEIVED: 6/25/90
\,IEATHER: 
GROSS 1-lE: I GHT: 

OTHFR ID: PO 2712-90-RRS SLUDGE 

CERTIFICATE OF ANALYSIS 

ASTH METHOD AS RECEIVED DRY OASIS 
1·;0ISTURE 02961 03302 03173 79. 15% XXX 
VOLATILE MATTER 03175 13.95¼ 06. ss:r. 
FI;tEO CARl30N 03172 1. 73'l. 8. 34;.
l,SH 03174 ,. 17¼ :24. 79,. 

-SULJ:°Ua D:3177 METHOD A . 19¼ . 89¾ �
CARBON D3178 9.31Y. 44. 6.?i. �
H\'UROGEN D3178 1. 327. 6. 31Y. �
NITROCEN 03179 1. Oo'l. 5. 08¾ �
OXYGEN D3176 3.80¾ 1a. 32¾ 

BTU/LB 0201:, 192<,' 8768 
M~ BTU/LB 11656 

LBS OF sa;z PER MILLION BTU 2 . 0:J 

D-58 �



TRIANGLE LABORATORIES, INC. 
801-10 CAPITOLA DRIVE 

RESEARCH TRIANGLE PARK, NC 27713 

Phone: (919} 544-5729 
Fax: (919} 544-5491 

DATE: * 16 JULY 1990 

CLIENT ID: * ENTROPY ENVIRONMENTALISTS, INC. 

P.O. NUMBER * 3808 T-7 

TLI PROJECT No.: * 15962 

CASE NARRATIVE �
MODEL 8290X �

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 
¥ ¥ 
¥ ANALYSIS OF SAMPLES FOR THE PRESENCE OF ¥ 
¥ ¥ 
¥ POLYClll,QRINATED DIBENZO-p-DIOXINS ¥ 
¥ ¥ 
¥ AND ¥ 
¥ ¥ 
¥ DIBENZOFURANS ¥ 
¥ ¥ 
¥ BY ¥ 
¥ ¥ 
¥ HIGH-RESOLUTION GAS CHROMATOGRAPHY/ ¥ 
¥ HIGH-RESOLUTION MASS SPECTROMETRY ¥ 
¥ ¥ 
¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 
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Five MMS samples were received from ENTROPY ENVIRONMENTALISTS, 
INC. in good condition June 12, 1990 and stored in a refrigerator 
at 4°C. The samples were extracted and analyzed according to 
procedures described in the Triangle Labs User Manual provided 
with this data package. Any particular difficulties encountered 
during the sample handling by Triangle Labs will be discussed in 
the QA/QC remark section below. 

Quality Assurance/Quality Control Samples 

A laboratory method blank -- identified as the TLI Blank is 
prepared along with the batch of samples. 

QA/QC Remarks 

The release of this particular set of ENTROPY ENVIRON~ENTALISTS, 
INC. analytical data by Triangle Labs was authorized by the 
Quality Assurance Officer who has reviewed each sample data 
package individually following a series of inspections/reviews 
conducted at two other levels of the data production line. When 
applicable, general deviations from acceptable QA/QC requirements 
are identified below. Comments on the effect of these devia
tions upon. the validity and reliability of the results can be 
obtained from the User Manual (Data Quality Objectives; Section 
5). Specific QA/QC Problems Associated with this Particular 
Project are: 

Sample Preparation Laboratory: None 

Mass Spectrometry: None 

Data Review: 

Analytes, 1,2,3,4,6,7,8 - HpCDD an OCDD, were found in the TLI 
blank. The concentrations found are not greater than one-third 
the calculated method quantitation limit (TMQL) for the associat
ed samples. Blank contamination levels of one-third TMQL or less 
are acceptable under TLI guidelines, as discussed in section 
5.1.3.2 of the Data User's Manual. 

A high percent recovery was found for the 1234789-13Cl2-HpCDF 
labeled surrogate standard for sample 7A-OUT MMS (TL!# 
33- 30-lA-F). 

No surrogate prespike was added for XAD Resin sample Audit# 2176 
(TLI f 33-30-5). 

Due to sensitivity differences between analyses of sample 
7C-OUT-MM5 (TLI # 33-30-JA-D}, more TCDD peaks were detected on 
the DB-5 column analysis. A reliable estimate for Total TCDD can 
be obtained from the CB-5 analysis for this sample. 

Samples 7A-OUT MMS (TLI # 33-30-lA-F) and 7A-MID MMS (TL!# 
33-30-2A-F) show saturated signals in the Total MCDF and DCDD 
mass channels. The values given for these congener groups are 
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minimum estimates of the total amount in the samples . 

Addendwn to Section 4.6 of the Data User's Manual 

Effective December 15, 1989, Triangle Laboratories has adopted a 
new procedure for calculating the analyte specific detection 
limits. Under this new policy two representative noise height 
determinations are summed and multiplied by an empirically deter
mined factor before the detection limit equation given in Section 
4.6 of· the Data User's Manual is applied. The effect of this 
procedure is to increase DB-225 analyses detection limits by a 
factor of 3.5, and DB-5 analyses detection limits by a factor of 
s. This procedure will result in a more accurate estimate of 
detection limits. 

The revised formula for DB-225 analyses is: 

CB-225 2.5 * (3.5 * HQL) * Q~j 
DLa1 = ------------------------

A~j * RRF * W 

The revised formula for DB-5 analyses is: 

2.5 * (S * HaL) * Q~j 

= ----------------------

The symbols are defined in section 4.6 of the Data User's Manual . 

As an example, consider a DB-225 confirmation analysis of a 10 g 
sample. The internal standard spike is 2000 pg, the 13C12
2,3,7,8-TCDF internal standard area is 12000 area units, the RRF 
*is 1.215 and the noise height is 11 units. The 2,3,7,8-TCDF 
detection limit is: 

DD-225 2.5 * (3.5 * 11) * 2000 
DL.rcor • ------------------------- = 1.3 ppt

12000 * 1.215 * 10.0 

Should ENTROPY ENVIRONMENTALISTS, INC. have any questions or 
comments to formulate regarding this data package please feel 
free to contact us. 

D~l 



For Triangle Laboratories, 
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------------------------------------------------------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 1 of 2 
PCOD/PCDF ANALYSIS (2378A) 07/11/90 

FILE NAME .. ~.: S902079 CLIENT IO ..• • : ENTROPY TL! NUM3ER .... : n/a 
CONCAL ....... : S902071 SAMPLE IO •.• . : TLI BLANK 
ANALYST ...... : AO ANALYSIS DATE: 06/29/90 PROJECT NUMBER: 15962 
SAMPLE SIZE •. : 1.00 SAMPLE MATRIX: n/a DATE RECEIVED.: I I 
!CAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ••• : n/a 

NAME AMT(ng ) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCOD ND 0.01 
12378-PeCDD ND 0.008 
123478-HxCDD ND 0.01 
123678-HxCOD NO 0.01 
123789-HxCOD ND 0.02 
1234678-HpCDD 0.07 0.99 46:29 
ocoo 1.0 0.87 51:54 

2378-TCDF ND 0.008 
12378-PeCOF ND 0.008 
23478-PeCOF ND 0.01 
123478-HxCDF ND 0.01 
123678-HxCDF NO 0.008 
234678-HxCDF ND 0.01 
123789-HxCDF ND 0.02 
1234678-HpCDF NO 0.01 
1234789-HpCOF ND 0.02 
OCDF ND 0.03 

TOTAL MCDD NO 0.003 
TOTAL DCDD ND 0.005 
TOTAL TriCDD ND 0.008 

TOTAL TCDD NO 0.01 
TOTAL PeCDO ND 0.008 
TOTAL HxCOD ND 0.01 
TOTAL HpCOO 0. 10 2 1.08 

TOTAL MCDF ND 0.003 
TOTAL DCDF ND 0.01 
TOTAL TriCDF ND 0.005 

TOTAL TCOF ND 0.008 
TOTAL PeCDF ND 0.01 
TOTAL HxCDF ND 0.01 
TOTAL HpCDF ND 0.01 

1.../!Uctv: M237_RPT rev:3.03 
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--------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 2 of 2 
PCDD/PCDF ANALYSIS (2378A) QA/QC SUMMARY 07/11/90 

FILE NAME ... ,: S902079 CLIENT ID .•.. : ENTROPY TLI NUMBER .... : n/a 
CONCAL ....... : S902071 SAMPLE ID •... ; TLI BLANK 
ANALYST ...•.. : AO ANALYSIS DATE: 06/29/90 PROJECT NUMBER: 15962 
SAMPLE SIZE?.. : 1.00 SAMPLE MATRIX: n/a DATE RECEIVED.: I I 
!CAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE. .. : SPM23710 SHIPMENT NO ... : n/a 
---------------------------------------------~-------------------------------
SURROGATE RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

37Cl-TCDD 11. 6 116 31: 17 
13C12-PeCOF 234 11.5 115 1.55 36: 12 
13C12-HXCDF 478 10.3 103 0.51 40:20 
13C12-HxCDD 478 9.0 89. 7 1. 17 41:28 
13C12-HpCDF 789 10.9 109 0.44 47:09 

ALTERNATE STANDARDS RECOVERY SJMMARY (TYPE A ) 

NAME AMT (ng) X REC. RATIO RT FLAGS 

13C12-HXCDF 789 7. 1 71.4 0.50 42:26 
13C12-HxCDF 234 8.2 81. 7 0.52 41: 16 

INTERNAL STANOAHOS RECOVEHY SUMMARY 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

13C12-2378-TCDF 7.4 73.8 0.74 30:29 
13C12-2378-TCD0 8.0 80.1 0.79 31:16 
13C12-PeCDF 123 8.8 87.5 1.52 35:14 
13C12-PeCD0 123 12.8 128 1.53 36:42 
13C12-HxCDF 678 6.9 69.0 0.51 40:29 
13C12-HxCDD 678 8.6 86.3 1.19 41:36 
13C12-HpCDF 678 7.2 71.9 0.45 44:56 
13C12-HpCOD 678 8.9 89.3 1.01 46:28 
13C12-0CDD 10.7 53,6 0,87 51:53 

: ¢/2 U!U~ M237_RPT-rev:;.o; 

D-64 �



------------------------------------------------------------------------------

I 

TRIANGLE LASORATORIES, INC. Page 1 of 2 
PCDD/PCDF ANALYSIS (2378A) 07/11/90 

FILE NAME .... : S208504 CLIENT ID .... : ENTROPY TLI NUMBER ... . : 33-30-5 
CONCAL ....... : S902083 SAMPLE IO •••. : AUDIT lt2176 
ANALYST .... .._ : JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE'?.: 1.00 SAMPLE MATRIX: XAD RESIN DATE RECEIVED.: 06/14/90 
!CAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ... : n/a 

NAME AMT(ng ) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCDD 1.2 0.81 31: 16 
12378-PeCOD 2.7 1. 77 36:42 
123478-HxCDD 6.9 1. 25 41:30 
123678-HxCDD 6.0 1. 17 41:37 
123789-HxCOO 14.6 1.20 42:05 .fB.. 
1234678-HpCDD 34.4 0.97 46:29 ~ 
ocoo 71. 1 0.84 51 : 53 ~ 

2378-TCOF 10.0 0.72 30:32 
12378-PeCOF 3.2 1. 42 35: 16 
23478-PeCDF 5.8 1. 61 36 : 13 
123478-HxCOF 17. 4 1.11 40:20 
123678-HxCOF 7.9 1. 14 40:30 
234678-HxCDF 8. 1 1. 13 41: 17 
,23789-HxCOF NO 0.2 
1234678-HpCOF 28.1 0.91 44:56 
1234789-HpCDF 1.0 1.03 4 7: 10 
OCOF 11. 9 0.88 52 : 08 

TOTAL MCOD ND 0.03 
TOTAL DCOD 0.51 1 1.0 1. 64 
TOTAL Tri COD 8,3 7 8.5 1.04 

TOTAL TCDD 17.6 10 18.4 0. 78 
TOTAL PeCDO 30.7 '. 1 1.60 
TOTAL HxCOO 78.6 7 1. 19 
TOTAL HpCDD 68.4 2 0.97 

TOTAL MCOF NO 0.03 
TOTAL OCOF 3. 7 3 6.2 6.21 
TOTAL TriCDF 35.9 11 1.08 

TOTAL TCDF 53 . 0 13 56.6 0.73 
TOTAL PeCOF 58.9 12 64.3 1. 59 
TOTAL HxCOF 78.5 8 81. 8 1. 11 
TOTAL HpCOF 45.4 4 0.95 

K'II ..:UL/'i<>: M237_RPT rev:3.03 
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--------------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 2 of 2 
PCDO/PCDF ANALYSIS (2378A) QA/QC SUMMARY 07/11/90 

FILE NAME .... : S208504 CUENT ID .... : ENTROPY TLI NUMBER .... : 33-30-5 
CONCAL. ...... : S902083 SAMPLE ID ... . : AUDIT 112176 
ANALYST ...... : JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE .. : 1.00 SAMPLE MATRIX: XAO RESIN DATE RECEIVED. : 06/14/90 
ICAL DAT~., •. : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ... : n/a 

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A ) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-HxCDF 789 7.6 76. 1 0.45 42:26 
13C12-HxCDF 234 9.7 97.2 o. 47 41:16 

INTERNAL STANDARDS RECOVERY SUMMARY 
-----------------------------~---------------------------------------------
NAME AMT (ng ) % REC . RATIO RT FLAGS 

13C12-2378-TCDF 7.0 70.5 0.74 30:29 
13C12-2378-TCDO 8.0 79.7 0.81 31:16 
13C12-PeCDF 123 6.3 63.2 1. 57 35:15 
13C12-PeCD0 123 7. 4 73.9 1. 40 36:42 
13C12-HxCDF 678 7. 7 77. 2 0 . 48 40:29 
13C12-HxCDO 678 7. 6 76.0 1. 20 41:36 
13C12-HpCDF 678 8.5 84. 7 0.39 44:55 
13C12-HpCD0 678 9.2 92. 1 1. 04 46:28 
13C12-0CDD 9.4 47.2 0.97 51:52 

M237_RPT rev:3.03 
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----------------------------------------------------------------------------

TRIANGLE LABORATORIES, I~C. Page 1 of 1 
CONFIRMATION ANALYSIS (DB-225) 07/11/90 

FILE NAME~ ... : W105707 CLIENT ID••.• : ENTROPY TLI NU'-1BER .... : 33-30-o 
CONCAL ... : ... : W901056 SAMPLE ID.... : AUDIT 112176 
ANALYST ...... : OM ANALYSIS DATE: 07/06/90 PROJECT NUMBER: ,5962 
SAMPLE SIZE .. : 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/14/90 
!CAL DATE .... : 05/15/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPC2NF10 SHIPMENT NO ... : n/a 

NAME AMT(ng) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCDD 2.3 0. 78 17:25 
2378-TCDF 1. 5 0. 75 18: 44 

TOTAL TCDD 21. 2 16 0. 78 

TOTAL TCOF 33.4 20 0.74 

SURROGATE STD. RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

37Cl-TCDD 0.02 0.24 17:24 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-2378-TCOF 6.8 68.3 o. 76 18:43 
13C12-2378-TCOO 6.9 69 . 3 0.79 17:23 
------q0------------------------------------------------------------------
:____~-- ll.!.!../~: C2NF_RPT rev:3.01 
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------------------------------------------------------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 1 of 2 
PCDD/PCOF ANALYSIS (2378A) 07/11/90 

FILE NAME. ••• : S902084 CLIENT ID •... : ENTROPY TLI NUMBER .... : 33-30-1A-F 
CONCAL ....... : S902083 SAMPLE ID .... : 7A-OUT MM5 
ANALYST .... ~ . : JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE.. : 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/14/90 
ICAL DATE. ... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ••• : n/a 

NAME AMT(ng) NUMBER OL EMPC RATIO RT F:.AGS 

2378-TCDD NO 0.01 
12378-PeCDD EMPC 0.02 
123478-HxCDD ND 0.02 
123678-HxCDO ND 0.02 
123789-HxCDD 0.08 1. 38 42:06 
1234678-HpCDO 0.85 1 . 11 46:30 l 
OCDD 3.9 0.87 51: 53 .fL 

2378-TCOF 7.0 0.72 30:30 
12378-PeCDF 0.72 1.65 35: 16 
23478-PeCDF 3.4 1.62 36: 13 
123478-HxCOF o. 76 1. 15 40:20 
123678-HxCDF 0.27 1. 10 40:30 
234678-HxCOF 0.55 1. 11 41: 17 
123789-HxCDF ND 0.02 
1234678-HpCDF 0.31 0.89 44:56 
1234789-HpCOF 0.03 1. 12 47: 11 
OCOF 0. 17 0.86 !:2:08 

TOTAL MCDO 11. 8 2 2.97 
TOTAL OCOD 6.3 5 189 1. 60 T 
TOTAL TriCDD 13.4 5 13.5 1. 02 

TOTAL TCOO 3.3 2 3.4 0. 78 
TOTAL PeCDD 0.15 3 0.29 1. 66 
TOTAL HxCDD 0.46 3 0.56 1. 31 
TOTAL HpCDD 1. 6 2 1. 04 

TOTAL MCDF 66.6 2 200 3.46 s 
TOTAL DCDF 84 . 6 4 132 6.68 
TOTAL TriCOF 33.2 9 33.3 1. 03 

TOTAL TCDF 24.5 12 24.5 0.72 
TOTAL PeCOF 14.6 11 15.3 1. 58 
TOTAL HxCDF 3.0 8 3.2 1. 12 
TOTAL HpCDF 0.57 4 0,97 
-~---------------------------------------------------------------------------

f(l} l/!!_I 10: M237_RPT rev:3.03 
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TRIANGLE LABORATORIES, INC. Page 1 of 2 �
PCDO/PCDF ANALYSIS (2378A) 07/13/9C �

FILE NAME ..•. : S208501 CLIENT ID .... : ::NTROPY TLI NUMBER .... : 33-30-2A-F 
CONCAL ....... : S902083 SAMPLE ID .... : 7A-MID MM5 
ANALYST .... .f> : JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE .. : 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/14/90 
!CAL DATE .... : 06/27/90 SAMPLE ORIG I~: n/a DATE COLLECEO: I I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ••• : n/a 

NAHE AHT(ng) NUMBER DL EMPC RATIO RT F:...AGS 

2378-TCOO ND 0.03 
12378-PeCDD ND 0.04 
123478-HxCCO NO 0.08 
123678-HxCCD ND 0.06 
123789-HxCDO NO 0.08 
1234678-HpCOO 
OCDO 

3.5 
18. 5 

1. 05 
0.86 

46:28 
51:53 1 

2378-TCOF 26.7 0. 71 30:29 
'2378-PeCDF 3.4 1. 55 35: 15 
23478-PeCOF 14.5 1. 61 36: 13 
123478-HxCOF 3.6 1. 10 40: 19 
123678-HxCOF 0.76 1. 21 40:29 
234678-HxCOF 2.3 1.07 41: 16 
123789-HxCDF ND 0.09 
1234678-HpCDF EMPC 1. 7 
1234789-HpCDF ND 0. 1 
OCOF 3.3 1. 01 52:07 

TOTAL MCDD 33.4 2 33.4 3.09 
TOTAL DCDD 17.6 4 698 1. 61 -2.._ 
TOTAL TriCDO 53.3 8 1. 03 

TOTAL TCDD 14.1 3 14.3 0.76 
TOTAL PeCDO 0.43 2 ,. 70 

TOTAL HXCOO 0.96 2 ,. 2 1. 28 
TOTAL HpCOD 6.5 2 1.03 

TOTAL MCDF 599 4 601 3.21 s 
TOTAL OCDF 373 9 378 6.27 
TOTAL TriCOF 112 8 123 1. 08 

TOTAL TCDF 89.8 12 93.7 0.72 
TOTAL PeCDF 72. 1 12 73.2 1. 60 
TOTAL HxCDF 12.9 6 14. 1 1. 16 
TOTAL HpCOF ,. 2 2 3.4 1.05 
--------~----------------------------------------------------------------
: ~ .2..JW..'.fd M237_RPT rev:3.03 
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------------------------------------------------------------------------------

TRIANGLE LABORA,ORIES, INC. Page 2 of 2 
PCDO/PCDF ANALYSIS (2378A) QA/QC SUMMARY C7/~3/ 90 

,cILE ,'.AME .... : S208501 CLIENT ID .... : ENTROPY iLI NUMBER .... : 33-30-2A-F 
CONCAL ..... . . : S902083 SA~PLE IO .... : 7A-M!D MM5 
ANALYST ... , .. : JA ANALYSIS DATE: 06/30/9C PROJECT NUMBER: 15962 
SAMPLE srzt.: 1.00 SAMPLE MATRIX: MM5 DATE REC~IVEO.: 06/14/ 90 
!CAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE. .. : SPM23710 SHIPMENT NO ... : n/a 

SURROGATE RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

37Cl-TCDD 11. 9 119 31:18 
13C12-PeCDF 234 10.9 109 1. 52 36: 12 
13C12-HxCDF 478 12.6 126 0.48 40: 19 
13C12-HxCDD 478 11.2 112 1. 20 41:28 
13C12-HpCOF 789 12.2 122 0.41 47:08 

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A ) 

---------------------------------------------------------------------~-~---
NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-HxCDF 789 6.5 65. 1 0,48 42:25 
i3C12-HxCDF 234 7.4 74.0 0.50 41: 16 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME AMT (ng ) t REC. RATIO RT FLAGS 

13C12-2378-TCDF 7.2 72,4 0.75 30:28 �
13C12-2378-TC0D 7.4 74.2 0.79 31: 16 �
13C12-PeCDF 123 5.8 58.5 1. 56 35: 14 �
13C12-PeCDD 12,3 6.6 66.5 1.56 36:41 �
13C12-HxCDF 678 6.4 64.3 0.46 40:29 �
13C12-HxCDO 678 7. 5 74.6 1. 20 41:36 �
13C12-HpCOF 678 5.7 57. 1 0.39 44:55 �
13C12-HpCDD 678 6.8 68.3 1. 01 46:27 �
13C12-0C0D 8,6 43. 1 0.91 51:52 �

ef2. '"3.../!Lf.kJ: M237-RPT rev:3.03 
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TRIANGLE LABORATORIES, INC. Page 1 of 1 
CONFIRMATION ANALYSIS (DB-22b) 07/11/90 

FILE NAME .... : W105704 CLIENT ID •... : ENTROPY TU NUMBER .... : 33-30-2A-F 
CONCAL. .... .f::.. : W901056 SAMPLE ID...• : 7A-MID MM5 
ANALYST ...... : OM ANALYSIS DATE: 07/06/90 PROJECT NUMBER: 15962 
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/14/90 
!CAL DATE .... : 05/15/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPC2NF10 SHIPMENT NO ... : n/a 

NAME AMi(ng ) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCDO ND 0.008 
2378-TCDF 15.5 0.75 18 : 45 

TOTAL TCDO 13.2 0.74 

TOTAL TCDF 73.4 19 0.72 

SURROGATE STD. RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng) % REC . RATIO RT FLAGS 

37Cl-TCOO 10.4 104 17: 26 

INTc:RNAL ST AN DAROS RECOVERY SUMMARY 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

13C12-2378-TCDF 7.0 69.8 0.75 18:43 
13C12-2378-TC0D 7.2 71. 6 0.77 17: 25 

D-73 �



------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 1 o.: 2 �
PCDD/PCDF ANALYSIS (2378A) 07 /1 :/90 �

FILE NAM€ . . .. : 
CONCAL .... . .. : 
ANALYST ...... : 
SAMPLE SIZE .. : 
ICAL DATE .... : 
SPIKE FILE ... : 

S208502 
S902083 
JA 

1.00 
06/27/90 
SPM23710 

CLIENT ID .... : 
SAMPLE ID .... : 
ANALYSIS DATE: 
SAMPLE MATRIX: 
SAMPLE ORIGIN: 

ENTROPY 
7C-OUT MM5 
06/30/90 
MMS 
n/a 

TLI NUMBER .... : 

PROJECT NUMBER: 
DAE RECEIVtD.: 
DATE COLLECTED: 
SHI?MENT NO ••• : 

33-30-3A-D 

15962 
06/14/ 9C 

II 
n/a 

NAME AMT(ng ) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
OCOD 

ND 
ND 
ND 
ND 
ND 

EMPC 
0.93 

0.02 
0.02 
0.04 
0.03 
0.04 

0. 12 
0.81 51: 53 

C, 

0 

2378-TCOF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCOF 
234678-HxCOF 
123789-HxCOF 
1234678-HpCOF 
1234789-HpCOF 
OCOF 

,. 1 
0. 06 
0 . 23 
0.05 

ND 
ND 
NO 

0.05 
NO 
NO 

0.02 
0.03 
0.04 

0.04 
0.06 

0.71 
1. 45 
1. 63 
1. 30 

1.04 

30:29 
35:15 
36 : 13 
40:20 

44:56 

TOTAL MCDD 
TOTAL OCOD 
TOTAL TriCDD 

ND 
51. 4 

1. 7 
3 
4 

0.008 
51. 4 

1. 7 
1. 54 
1.03 

TOTAL TCOD 
TOTAL PeCDD 
TOTAL HxCDD 
TOTAL HpCDD 

0.29 
ND 
ND 

0.09 

0.02 
0.03 

0. 21 

0.68 

0.90 

TOTAL MCDF 
TOTAL DCDF 
TOTAL TriCOr 

EMPC 
6.9 
7. 3 

5 
8 

2.9 
11. 1 

7. 4 
6.25 
1. 07 

TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

4. 7 
1. 4 
0. 12 
0.06 

11 
7 
2 

4 . 8 
1. 5 

0.69 
'.62 
~. 24 
1. 04 

2.J!!..J~ M237_RPT rev:3.03<P' 
I).74 �
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--------------------------------------------------------------------------------------------------------------------------------------------------------

TRIANGLE LA8CRATORIES, INC. Page 2 of 2 
PCDD/PCDF ANALYSIS (2378A) QA/QC SUMMARV 07/11/90 

FILE NAME .... : S208502 CLIENT ID •... : ENTROPY TLI NUMBER ... . : 33-30-3A-D 
CONCAL ....... : S902083 SAMPLE IO .•.. : 7C-OUT MM5 
ANALYST .... .,.: JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE:.: 1.00 SAMPLE MATRIX: MMS DATE RECEIVED. : 06/14/90 
!CAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ••• : n/a 

SURROGATE RECOVERY SUMMARY (TYPE A ) 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

37Cl-TCDD 1, . 2 112 31: 18 
13C12-PeCDF 234 11. 5 115 1. 51 36: 12 
13C12-HxCDF 478 11. 2 112 0.49 40: 20 
13C12-HxCDO 478 10.2 102 1. 12 41: 28 
13C12-HpCOF 789 12.9 129 0.41 47:08 

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-HxCDF 789 7. 5 75.0 0.46 42:25 
13C12-HXCOF 234 8.2 82.0 0.48 41: 16 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME AMT (ns) % REC. RATIO RT FLAGS 

13C12-2378-TCDF 7,3 72.5 o, 76 30 : 28 
13C12-2378-TCDD 8.3 82.8 0 . 79 31: 16 
13C12-PeCDF 123 8.0 80.2 1. 54 35: 14 
13C12-PeCOD 123 10. 9 109 1.57 36:41 
13C12-HxCDF 678 7.5 74.5 0 . 51 40:29 
13C12-HxCD0 678 8.6 86.3 1. 20 41:36 
13C12-HpCDF 678 8. 1 81. 3 0.42 44:55 
13C12-HpCD0 678 10.3 103 1.03 46:28 
13C12-0CD0 15.8 79.2 0.88 51:52 
-------~---------------------------------------------------------------------

2...JlU~: M237-RPT rev:3.03,rt 
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TRIANGLE LABORATORIES, ~NC. Page 1 oi 1 
CONFIRMATION ANALYSIS (DB-225) 

FILE NAM~ ... : W105705 CLIENT IO ..•• : ENTROPY 
CONCAL ....... : W901056 SAMPLE ID . . .. : 7C-OUT MM5 
ANALYST .....• : DM ANALYSIS DATE: 07/06/90 
SAMPLE SIZE .. : 1.00 SAMPLE MATRIX: MM5 
!CAL DATE .... : 05/15/90 SAMPLE ORIGIN: n/a 
SPIKE FILE ... : SPC2NF10 

NAME AMT(ng ) NUMBER DL EMPC 

2378-TCOD NO 0.0~ 
2378-TCDF 0.55 

TOTAL TCDO 0. 16 

TOTAL TCOF 2.5 9 2.8 

SURROGATE STD. RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng) % REC . RATIO 

37Cl-TCOD 10.2 102 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME AMT (ng ) % REC. RATIO 

13C12-2378-TCDF 7.4 73.7 0.75 
13C12-2378-TC0D 7. 4 74. 1 0.78 

TLI NlJMBER .... : 

PROJECT NUMBER: 
DATE RECEIVED. : 
DATE COLLECTED : 
SHIPMENT NO ... : 

RATIO RT 

0.€9 18:43 

0.78 

a. 11 

RT 

17: 24 

RT 

18:42 
17: 24 

C2NF_RPT 

07/11 /90 

33-30-3A-D 

15962 
06/14/90 

I I 
n/a 

FLAGS 

FLAGS 

FLAGS 

rev:3.01 
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TRIANGLE LABORATORIES, INC. Page 1 of 2 �
PCDD/PCOF ANALYSIS (2378A) 07 / 11 / 9C �

FILE NAME. ... : S208503 CL:ENT ID .... : ENTROPY Tll NUMBER .... : 33-30-4A-D 
CONCAL .. f.... : S902083 SAMPLE ID .... : 7C-Ml0 MM5 
ANALYST. ..... : 
SAMPLE SIZE .. : 

JA 
1.00 

ANALYSIS DATE: 
SAMPLE MATRIX: 

06/30/90 
MM5 

PROJECT NUMBER: 
DATE RECEIVED.: 

15962 
06/14/90 

ICAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPM2371C SHIPMENT NC .•. : n/a 

NAME AMT(ng ) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCOD EMPC 0.45 
12378-PeCOO ND 0.03 
123478-HxCDD ND 0.05 
123678-HxCDD ND 0.04 
123789-HxCOD 
1234678-HpCOD 

NO 
EMPC 

0.06 
0.26 T 

OCDO 2.9 0.85 51: 53 _a 

2378-TCDF 3.5 0.72 30:29 
12378-PeCDF 0.20 1. 34 35: 15 
23478-PeCDF 0.86 1. 5 7 36:13 
123478-HxCDF EMPC 0.23 
123678-HxCOF 0.07 1. 16 40:29 
234678-HxCOF 0. 11 t. rn 41: 18 
123789-HxCOF NO 0.06 
1234678-HpCOF 0.12 0.90 44:55 
1234789-HpCOF ND 0.06 
OCOF EMPC 0.21 

TOTAL MCDD 0.30 1 0.31 3.26 
TOTAL DCOD 64.5 2 64.7 1. 47 
TOTAL TriCOO 1. 9 3 1.06 

TOTAL TCDO 0.28 2 o. 78 0.80 
TOTAL PeCOO EMPC 0.03 
TOTAL HxCOD 0.07 0. 14 1. 22 
TOTAL HpCOO EMPC 0.52 

TOTAL MCDF 11 . 1 2 11.8 3.42 
TOTAL DCOF 25.6 4 27. 2 6.57 
TOTAL TriCDF 8,6 8 9.8 1.09 

TOTAL TCDF 10.3 1! 10.7 0.74 
TOTAL PeCOF 4. 7 8 4.9 1.53 
TOTAL HxCOF 0.52 3 0.86 1. 1~ 

TOTAL HpCOF 0. 16 1 0.90 
-----7-------------------------------------------------------------------
: LJ~Cv. M237_RPT rev:3.03 
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------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 2 of 2 
PCDD/PCDF ANALYSIS (2378A) QA/QC SUMMARY 07/11/SO 

FILE NAME .... : S208503 CLIENT ID ... . : ENTROPY TLI NUMBER .... : 33-30-4A-D 
CONCAL ....... : S902083 SAMPLE IO .•. . : 7C-MID MMS 
ANALYST ..~ ... : JA ANALYSIS DATE: 06/30/90 PROJECT NUMBER: 15962 
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 06/ 14/9C 
ICAL DATE .... : 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE ... : SPM23710 SHIPMENT NO ... : n/a 

SURROGATE RECOVERY SUMMARY (TYPE A ) 

NAME AMT (ng ) % REC. RATIO RT rLAGS 

37Cl-TCOO 11.8 118 31: 18 
13C12-PeCOF 234 11.2 112 1. 51 36:12 
13C12-HxCDF 478 11. 2 112 0.49 40:19 
13C12-HxCO:J 478 10.4 104 1. 18 41: 28 
13C12-HpCDF 789 11. 3 113 0.39 47 :08 

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A ) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-HxCDF 789 8.0 79.7 0.46 42:25 
13C12-HxCDF 234 9.3 93.3 0.48 41: 16 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME AMT (ng) % REC. RATIO RT FLAGS 

13C12-2378-TCDF 8.4 83.8 0.75 30:28 
13C12-2378-TCOD 9.0 90.0 0.81 31:16 
13C12-PeCDF 123 8.1 80.7 1.55 35:14 
13C 12-PeCOO 123 10. 4 104 1. 52 36: 41 
13C12-HxCOF 678 8.4 83.5 0.49 40:29 
13C12-HxCOD 678 9.2 91.6 1.17 41:36 
13C12-HpCOF 678 8.7 86.8 0.41 44:55 
13C12-HpCOD 678 10.0 100 1.00 46:27 
i3C12-0COD 13.9 69.7 0.93 51:52 
-------:,_;;-7-----------------------------------------------------------------
: ~~ 2J!.!Ju: M237_RPT rev: 3. 03 
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--------------------------------------------------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. Page 1 cf 1 
CONFIRMATION ANALYSIS (OB-225) 07 / 11 / 90 

FILE NAf'IE .... : W105706 CLIENT ID . ... : ENTROPY TLI NUMBE R.... : 33-30-4A-0 
CONCAL ....... : W:l01056 SAMPLE ID .... : 7C-MI0 MM5 
ANALYST ...... : OM ANALYSIS DATE: 07/06/90 PROJECT NUMBER : 15962 
SAMPLE SIZE .. : 1.00 SAMPLE MATRIX: HMS DATE RECEIVED.: 06/14/90 
!CAL DATE .... : 05/15/90 SAMPLE ORIGIN: n/a DATE COLLECTED: I I 
SPIKE FILE. . . : SPC2NF10 SHIPMENT NO ... : n/ a 

NAME AMT(ng ) NUMBER DL EMPC RATIO RT FLAGS 

2378-TCOO 0.47 0. 76 17 : 25 
2378-TCDF 2.2 0. 75 18:44 

TOTAL TCOO o. 79 2 0.85 G. 78 

TOTAL TCDF 8.5 16 8.6 0.73 

SURROGATE STD. RECOVERY SUMMARY (TYPE A) 

NAME AMT (ng) % REC. RATIO RT FLAGS 

37Cl-TCDD 10.0 99. 7 17: 25 

INTERNAL SfANDARUS HECOVERY SUMMARY 

NAME AMT (ng ) % REC. RATIO RT FLAGS 

13C12-2378-TCOF 7.9 78.9 0.80 18:43 
13C12-2378-TCDD 8.2 82.2 0.78 17:23 
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T\•rTRIANGLE LABORATORIES, ... ., ...... D:itc: Oi / 02 ,' DO 
rnitial C:ilibration Sun:rr.ary for S:.100626 

Analysis Date .... : 06/27/!JO Method .... : ~237 
~~chine ... : s 

Name 
Tot:il ?1CDF 

RF 
2.505 

SD 
0. ! 75 

~RSD 
7!.; 

RT 
! l : 45 

RT/LO 
8: !O 

RT/HI 
lD:10 

R:itiol 
3.~2! 

Ratio2 Pc ;.i!~:; .,, 
3 

7ot::i.1 ~CDD 
Total DCDF 

2. 2::?9 
0.538 

0. 173 
0.014 

e~.: 
.,.
"'" 

12:53 
16:55 

e:5e 
15: l 0 

10:58 
20: 10 

2.8~5 
5 c, ,,., .'-'•. 

3 
:~ 

Total DCDD ·=-' 1.522 0.238 lfi~ 17:55 15:53 20:58 1. 611 3 
Tot.:::.l T:-iCDF 0 . 766 o.o:w 4% 22;21 l!J: 10 24: 10 1.025 3 
Total TriCDD 0.801 0.085 !l~ 22:2S 20:58 24:58 1.015 3 
23n-iCDF O.S74 0.066 8!; 28:11 2.:.: 10 32:10 o. 732 5 
;OTA!. TCDF 0.874 0.066 8~ 0.732 5 
2378-TCDD O.!J54 0.075 e~~ 23:50 24 :58 32 : 5e c.no 5 
TOTAL TCDJ 0.054 0.075 s~ 0 . 700 5 
12378-PcC!)F 1.303 0.0!)8 o•· 

"'" 32:54 28:53 36:53 ~ . SC:? 5 
23478-PcC!:lF 1.210 o. o~~: "'!'!u ~~:52 !.CO! 5 
TOTAL PcCDF l. 257 o.080 7~v 1.501 5 
!2378-PcCDD 1.70!) 0.266 l5~v ,,.,, ,'), 

v-a • .. .., 30:20 ~B:20 1.5~4 5 
TOTAL PcCDD 1.7!)!) 0.266 15~ 1. 544 5 
123478-llxCDF 1.066 0.061 6!; 37:57 34:05 .::2: 05 !.100 :i 
123678-P.xCDF 1 . 2!)0 0.004 7% 38:06 1.070 5 
2?4673-HxCDF 0.840 o.oni 11~ 38:54 1.006 ~ 
123789-HxCDF 0 . 60!) 0.055 !)'"•V 40:02 1 . one :., 

TOTAL HxCDF 0.!)51 0.070 7~ 1.CD1 5 
123478-HxCDD 0.870 0.062 7% 3!>:07 35: 14 43: 14 1. 2 13 5 
123678-HxCDD 1.078 0.133 1 ">"'...., 3!):15 1 . 143 v 

12378!>-HxCDD 
TOTAL HxCDD 

o.e20 
0 . 023 

0.047 
0.078 

G~ 
!)~ 

3!): 42 !.180 
1.175 

5 

5 
1234678-HpCDF l.!>25 0.135 7% 42:31 3f:30 46 :30 0.!)02 5 
123478!.J-HpCDF 1.072 0.041 4% 44:38 0.013 5 
TOTAL HpCDF 1.408 o.oes 6~ 0.006 :., 

123-1678-HpCDD 
TOTAL HpCDD 

1. 051 
1 .051 

o.oee 
0.088 

8~ 
e~ 

44:02 40:01 48:01 1. 0:0:7 
1 . 037 

5 
5 

OCDF 1.053 0.243 22~ 48:58 44:46 52:46 0.016 5 
OCDO 1.028 0.235 23~ 48: 48 44:46 52:46 0 . 853 5 

c"iamc 
37Cl-TCD0 

RF 
0 . 887 

SD 
0.084 

~RSO 
10~ 

RT 
28:5!) 

RT/LO 
26 : 58 

RT/HI 
30:58 

Ratio! R;:i:: io:? Pc::ik:; 
V 

">? a13C12-PcCDF ....,.. 
13C12-P.xCDF 478 

1.0!)~ 
0 . 6!)8 

0.084 
0.030 

8% 
4•·,. 33:51 

37:56 
30:53 34:52 l .510 

0.50!) 
5 
5 

1ic1:?-H::i:CDF 2Z4 0.731 0 . 07'J 11!; ie:s2 0.406 5 
13Cl2-HxCDF 78!) 0.540 0.044 g~ 40:01 0.500 5 
!3C12-HxCDD .178 0.636 0 . 018 3~ 30:06 1. !()0 5 
13Cl2-HpCDF 78!) 0.741 0.024 z~ 44:37 40:30 46:30 o.~32 V 

~,:Jr.IC 

!3Cl2-2378-TCDF 
RF 

1.602 
SD 

0.204 
~RSD 

1.,...v•v 
RT 

28:10 
RT/LO 
27:10 

RT/ HI 
2!l: ! C 

Ratiol 
0 . 761 

P.atic3 Pc~k~ 
5 

!ZC12·-23i8-TCDD 1.000 0.041 4~ 2e:se ~G:~e 3o :se 0.307 V 

!3C!2-?cCDF 
l~C12-PcCDD 

~ ')?..,_..., 
l ,,,,.. .., 

0.875 
C.45.c! 

0. 105 
O.OSO 

1 ~~~ 

20~ 
32:53 
34:20 

"')O . - ..,-~ . o ., 

30:20 
3G:53 
28:20 

! . 5 :; 6 
1 - .., o 
.,. , V &...v 

:, 

~ 

l3Cl2-XxCDF 578 ! . c~z C. 168 10~ 3e:C5 34 : 0G 42:C5 0.504 5 
13Cl2-HxCDD G73 
!3Cl2-HpCDF s,e 

1. 1Ge 
C.£C5 

0.11~ 
C.OGe 

1o~~ 
n~_; 

30: !4 
A"). ~f"I ,~.vv 

') : . , ~ 
v,)' _.., 

40:30 
~~: 1-=! 
46:30 

1 . 21 e 
C. -=!2C 

.. 
V 

13Cl 2-!!;:,CDD 
~3Cl2-0CDD 

578 C . 708 
0.628 

0.057 
C. 15t 

g~~ 

2~~u 
44:01 
4e:4 D 

43 : C:! 
46:~fi 

!!5:~1 
50 : ~G 

1 . CO/ 
Q"":,1..... ..... .," 

V 
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CASE NARRATIVE 
Triangle Laboratories, Inc �

801-10 Capitola Or. �
Research Triangle Park, NC 27713 �

(919) 544-5729 �

DATE: July 14, 1990 
~ 

CLIENT NO: 3808 T-7 

TLI NO: 15968 

OBJECTIVE: Analysis of MM5 train samples for 
semivolatile compounds. 

METHOD 

The samples were spiked with 50 ug of nitrobenzene-d5 , 
2-fluorobiphenyl and terphenyl-d 14 and 100 ug of 2-fluorophenol, 
2,4,6-tribromophenol and phenol-d5 prior to extraction. The 
samples were Soxhlett extracted for 16 hours with toluene . All 
extracts were combined and concentrated to one milliliter prior 
to analysis. The semivolatile analysis Method was 8270 from EPA 
SW-846. 

The internal standards, 1 , 4-d i ch l orobenzene-d4 , naphtha
lene-d8, acenaphthene-d 10 , phenanthrene-d 10 , chrysene-d 12 and 
perylene-d 12 were added in the amount of 40 ug immediately prior 
to analysis by GC/MS. 

The GC/MS analysis conditions are listed below: 

GC CONDITIONS: 
Column: J&W DB-5, 30m x .32mm x 25micron 

film thickness 
Program: 40C hold 3 min to 300C at 8C/min 

hold 4.5 min 

MS � CONDITIONS: 
Instrument: TRI0-1, Lab Base data system 
Scan: 35-510 amu at 1s/scan 
Ion Source: 180C 
Interface: Capillary 275C 

REPORT 

Included with the case narrative are the chain of custody 
sheets, instrument log pages and tracking forms and wet laborato
ry � information. 

The data are reported as quantitation reports, chromato-. 
grams, interim reports, and spectra of detected compounds. The 
quantitation report header describes the sample and calibration 
injection ID, 'data file' and 'RF file' respectively. The sample 
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name, dihJt'ion factor, TLI project number, date of report, and 
analysis date are also listed in the quantitation report header. 
The raw areas and scan numbers found on the quantitation report 
are from the interim report. The RF is from the continuing 
calibration. All initial and continuing calibration data is 
located in the back of the data package. The ISID is the inter
nal standard identifier. Those compounds matched to naphtha le
ne-d 8, for example, are flagged with !SID number 14. The 
amounts for the target compounds are reported in ug. The sample 
calculations are listed below in the Sample Calculations section 
of the narrative. If the target compound is detected, a code of 
'D' is reported. If the target compound is detected but the 
amount is below the quantitation limit, a code of 'E' or estimat
ed is reported. If the target compound is not detected, a code 
of 'ND' is reported. Amounts reported for target compounds that 
are not detected are ca 1cul ated using an area of 20 counts. 
Compounds flagged with the code 'IS' are internal standards. 

RESULTS 

The sample AUDIT #2176 was not analyzed for Method 8270 
compounds, as per Rik Tebeau. 

The MM5 extracts were run with a five and one-half minute 
solvent delay in order to avoid damage to the filament caused by 
the large solvent front of the samples. No data was therefore 
collected for the early eluting surrogate 2-fluorophenol. This 
surrogate is reported with a recovery of o.o percent. 

As authorized by Entropy, all samples were run at diluted 
levels in order to have all analytes within the calibration range 
of the analysis. The samples 1-7A-OUT-MM5 and 2-7A-MID-MM5 were 
diluted 1:10 while samples 3-7C-OUT-MM5 and 4-7C-MI0-MM5 were 
diluted 1:100, For all samples, the dilutions caused the surro
gates to be lost so no recoveries are reported. 

The surrogate recoveries in the laboratory blank SBLK 061490 
were very good for MM5 train samples. The surrogate recoveries 
for 2-fluorobiphenyl, nitrobenzene-d 5 , and terphenyl-ct 14 were 
good in all samples. The recovery of phenol-ds was good ,n 
sample 1-7A-OUT-MM5, but the recovery of 2,4,6-tribromophenol was 
very low. The recoveries of phenol-d 5 and 2,4,6-tribromophenol 
were normal in sample 2-7A-MI0-MM5. The recoveries of these two 
acidic surrogates were very high (approximately 180% for phenol
ct5 and 470% for 2,4,6-tribromophenol) in samples.3-7C-OUT-MM5 and 
4-7C-MIO-MM5. Because the recoveries for these surrogates look 
normal in the laboratory blank and in most of the other samples 
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this is ~ost likely due to a matrix effect. 

There was no chrysene-d 12 found in the 1:100 dilution of 
sample 3-7C-OUT-MM5. There were no target compounds matched to 
this internal standard found in the sample either. The quantita
tion report amounts for these compounds are flagged with the 
error message ERR. There was no perylene-d 12 found in sample 4
7C-MID-MM5. There were no target compounds matched to this 
internal standard either. The quantitation report amounts for 
these compounds are also flagged with the error message ERR. 

The fol lowing compounds were found as contaminants in the 
laboratory blank, SBLK 061490: benzyl alcohol, di-n-butylphtha
late, and bis(2-ethylhexyl)phthalate. These contaminants should 
not be considered present in the associated samples unless they 
are found in the sample at a level five times higher than the 
level in the blank. 

SAMPLE CALCULATIONS 

Response Factor, RF: 

RF= (Area X * Amount Int Std) 

(Area Int Std* Amount X) 

Amount in samples, ug: 

Amount, ug = (Area X * Amt Int Std) 

(Area Int Std* RF X) 

where: 

X = Analyte 
Int Std= internal standard 
Amt Int Std= amount of internal standard= 40 ug 
RF X = response factor of X from the continuing calibration 

~~~-~~~ ~~~>1))C\i_ �
Valerie Evans Penny Brock Nancy e'ragg �
Laboratory Manager QA/QC Officer Report Generation Manager 
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TRIANGLE LABORATORIES, IliC. 
801-10 Capitola or;ve OATA FILE:FBB1006 SAMPLE ID 1-7A-OUT-MM5 

Rese•rch Triangla Park, NC 27713 RF FILE: FB809 OILN FACTOR 2 

Telephone: (919) 544-5729 DATE: 07/09/90 
TLI Project NU11ber: 159158 

AtlALYSIS DATE: 07/03/90 

0 U A N T I T A T I O N R E P 0 R T 
=:z;::::::;~=======•~======•=••~====•=•••••••~:;:;:;;;;;:::::•==zG==========;=~==========~=========•= 
NAME AREA RF SCAN ISID AMOUNT, ug COOE QUAN LIMIT 

---------------------------------------------------------------------------------~------------------·" 436 IS1,4-Dichlorobenzene-d4 75 

2 Phenol 0 1.!52!57 0 2.41 HO 20 

3 bia(2-Ch1oroethy1)ether 0 1. 2341 0 2.98 NO 20 

4 2-Chlorophenol 0 1.24B1 0 2.94 NO 20 
!5 1,3-0ichlorobenzana 0 1.41592 0 2.50 ND 20 

5 1,4-0ichloroben:ene H2 1.5313 77 89 . 01 0 20 
7 Benzyl alcOhol 4490 .4837 118 1703.23 D 20 

8 1,2-0ichloroben~ene !588 1.4079 98 74.111 D 20 

9 2-Milthylphenol 0 1.1861 0 3;15 NO 20 

10 bia(2-Chloroisopropyl)ether 0 2. 3815 0 1,54 NO 20 

11 4-Metnylphenol 0 1 . 0276 0 3.58 ND 20 
12 N-Nitroao-di-n-propylamine 0 1.0912 0 3.37 ND 20 

13 Hexach1oroathane 0 .3238 0 11.35 HD 20 
14 Naphthalene-de 2898 287 14 19 

15 Nitrobenzene 0 .57811 0 14 1.03 ND 20 

16 Iaophorone 0 .9021 0 14 .66 NO 20 

17 2-Nitrophenol 1240 .1513 226 14 242.95 D 20 

111 2,4-D1methy1pheno1 0 .31510 0 14 1.114 ND 20 

19 Banzoic acid 23611 .1552 377 14 4512.73 0 20 
20 bia(2-Chloroethoxy)mathane 0 .3741 0 14 1. 59 HO 20 

21 2,4-0ich1orophenol 0 .3538 0 14 \.118 110 20 

22 1,2 , 4-Tr;Chlorobenzena 14130 .594' 2B2 14 704.98 D 20 

23 Naphthalene 87!101 1. 1453 292 14 1758.23 D 20 

24 4-Chloroani11ne 0 ,2409 0 14 2,46 ND 20 

25 Hexachlorobutad;ena 0 .2446 0 14 2.42 NO 20 
211 4-Gh1oro-3-methylpheno1 0 .3056 0 14 1. 94 ND 20 

Z7 Z-Methy1naphthalene 3254 .71196 414 14 125.40 D 20 
28 Acanaphthene-d10 1020 597 28 IS 
29 Hexac:hlorocyc1opentad;en• 0 .1472 0 211 10.815 ND 20 
30 2,4,6-Tr1chloropt'leno1 0 .4849 0 28 3.23 NO 20 
31 2,4,5-Trichloropnenol 0 .6083 0 28 2.58 NO 20 
32 2-Chloronaphthalene 0 1.1721 0 28 1 ,34 NO 20 
33 2-Nitroann;ne 0 .5275 0 28 2.97 NO 20 
34 0111ethylphth&late 0 1. 3735 0 28 1.14 ND 20 
35 Ac•naphthylene 0 1.5087 0 28 1.04 NO 20 
311 3-Nitroanilin• 0 • 1648 0 28 9 . SZ HD 20 
37 Ac•naphthene 0 1.1378 0 28 1.38 ND 20 

38 Z,4-0lnitrophenol 0 . 0801 0 28 19.58 ND 20 

39 •-N;trophenol 0 .0855 0 2B 18. 34 ND 20 
40 Dlbenzofuran 3059 1. 8332 6311 28 130.87 0 20 
4\ 2,4-D1n;troto1uene 0 .3271 0 20 4.00 ND 20 
42 2,6-Dinitrotoluene 0 • 2797 0 28 5. 61 ND 20 
43 Oiathylphthalate 0 1 . 0448 0 28 1 . 50 NO 20 
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-----------------------------------------------------------------------------------------------------

TRIANGLE LABORATOR:ES, INC. 
801-10 Capitoia Drive DATA FILE:FB81005 SAMPLE ID SBLI( 061490 
Reaearch Triangle Park, HC 27713 Rf FILE: FB809 CILH FACTOR 2 

Telephone: (919) 544-5729 DATE: 07/09/90 
TLI Project Nurober: 15968 

ANALYSIS DATE: 07/03/90 

C U A H T I T A T I O H R E P 0 R T 

====-=======================================;:;::;:::::::::=====:===•================================ 
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT 

" 420 IS1,4-D1ch1orobenzena-d4 73 
2 Phenol 0 1.5257 0 2.49 HO 20 
3 bia(2-Chloro.thyl)ethar 0 1. 2341 0 3.08 HO 20 
4 2-Chlorophenol 0 1. 2481 0 3.05 HO 20 

5 1,3-0ichlorobenzane 0 1. 4892 0 2.59 HO 20 

6 1 , 4-0ichlorobenzene 0 1.5313 0 2.49 HO 20 

7 Benzyl alcohol 118 .4837 107 46.39 0 20 
8 1 ,2-Dichlorobenzene 0 1.4079 0 2.70 HO 20 
9 2-Hethylphenol 0 1.1661 0 3.26 110 20 

10 bis(2-Chlorolsopropyl)ether 0 2.3815 0 1. 60 NO 20 
11 4-Methylphenol 0 1 .0276 0 3.70 HD 20 

12 H-Hitroso-di - n-propylainine 0 1. 0912 0 3.49 HO 20 
13 Hexaehloroethane 0 .3238 0 11.75 HD 20 
14 Naphthalene-dB 1293 281 14 IS 

15 Hitroti.n:r.ene 0 • 5786 0 14 2.U HO 20 
16 Isophorone 0 .9021 0 14 1.37 tlO 20 

17 2-Hltrophenol 0 ,1513 0 u 8. 17 llO 20 
18 2,4-Di~ethylphenol 0 .3610 0 14 3.43 tlO 20 
19 Ben:zoic acid 0 .1552 0 14 7.97 NC 20 

20 bia(2-Chloroethoxy)~ethane 0 .3741 0 14 3.31 NO 20 
21 2,4-0ichlorophenol 0 .3538 0 14 3.50 ND 20 
22 1,2,4-Trichlorobenzena 0 .5944 0 14 2.08 HO 20 
23 Naphthalene 0 1.1453 0 14 , .oa NO 20 
24 4-Chloroanilin• 0 .2409 0 14 5. 13 ND 20 
25 Hexachlorobutadiene 0 .2446 0 u 5.015 HO 20 
26 4-Chloro-3-~ethylphenol 0 .3056 0 14 4,05 ND 20 
27 2-Methylnaphthalene 0 .7596 0 14 1. 61 NO 20 
28 AcenaphthaM-d10 85E 593 z9 IS 

29 Hexachlorocyclopentadiane 0 .1472 0 28 12 . 89 HD 20 
30 2,4,8-Trichlorophenol 0 . 4849 0 28 3.85 HO 20 
31 2,4,5-Trichloraphenol 0 .6083 0 28 3 . 07 HD 20 
32 2-chloronaphthalene 0 1. 1721 0 28 1.59 HO 20 
33 2-NitroaniHne 0 . 5275 0 28 3.54 ND 20 
34 OiMthylphthalate 0 1. 3735 0 28 1.36 ND 20 
35 Acenaphthylene 0 1.5087 0 29 1.24 HO 20 
36 3-Nitroaniline 0 .1648 0 28 11 .34 ND 20 
37 Acenaphthene 0 1.1378 0 28 1. 84 ND zo 
38 2,4-Dinltrophanol 0 .0801 0 28 23.32 ND 20 
39 4-Hitrophanol 0 .0855 0 28 21.85 HO 20 
40 Dibenzofuran 0 1.8332 0 28 1. 02 NO 20 
41 2,4-Dinltrotoluono 0 .3271 0 28 5.71 ND 20 
42 2,6-0initrotoluene 0 .2797 0 28 5.68 HO 20 

43 Diethylphthalate 154 1.0448 702 28 13. 75 E 20 
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--------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. �
801-10 Capitola Dr1ve DATA FILE:FBB1005 SAMPLE IO SBLI< 061490 �
Research Triangle Park, NC 27713 RF FIL.E: FB809 OILN FACTOR 2 �

Telephone: (919) 5H-5729 DATE: 07/09/90 �
TLI Project NuNber: 15968 �

ANALYSIS DATE: 07/03/90 �
Q U A H T I T A T I O N R E P O R T �

NAME AREA RF SC-'N ISIO AMOUNT, ug CODE QUAil LIMIT 

-------------. --------------------------------------------------------------------------------------
44 4-Chloropheny~-phenylether o 1.01112 O 28 1.84 ND 20 

45 Fluorena O 1.4392 0 28 1.30 ND 20 
46 4-Nitroaniline 0 .HS8 0 28 12.47 NO 20 
47 Phenanthrene-d10 17S9 859 47 IS 
48 4,6-Dinitro-2-methyl~hanol 0 .0354 0 47 25.53 NO 20 
49 H-Nitrosodiphonylamine(1) 0 .3807 0 47 2.38 NO 20 
50 4-8r011ophenyl-phenylathar 0 .1553 0 47 5.82 NO 20 
51 Haxachloroban2ana 0 • 1394 0 47 6,49 NO 20 

52 Pentachlorophenol 0 .0303 0 47 29,83 NO 20 
53 Phananthrene 0 1. 1598 0 47 .78 NO 20 

54 Anthracane 0 1. 1101 0 H .B1 NO 20 

55 Oi-n-butylphthalate 392 .6613 1005 H 26.82 0 20 
56 fluor.onthene 0 1.7081 0 47 .53 NO 20 

57 Chrysene-d12 2770 1313 57 IS 
58 Pyrena 0 1.7571 0 57 .33 NO 20 
59 8uty1banzylphthalate 0 .4937 a 57 1.17 NO 20 

60 3,3'-0ichlorobenzidina 0 .1068 0 57 5.41 NO 20 
51 Banzo(a)anthracene 0 1.3685 0 57 ,42 NO 20 
62 Chrysena 0 1.3009 0 57 .UNO 20 
13 bia(2-Ethylhexyl)phthalata 297 • 7254 1357 57 11. 81 E 20 

54 P•rylane-d12 2215 1513 8.& IS 

65 Di-n-octylphthalate 0 3.1428 0 54 .23 NO 20 
SIi Ban4o(b)fluoranthene 0 2.2061 0 64 ,33 ND 20 

e7 Banzo(k)fluoranthone 0 2.5592 0 154 .28 ND 20 

68 Penzo(aJpyrana 0 1.75•5 0 64 .41 ND 20 
69 Indano(1 ,2,3-cd)pyrane 0 .8215 0 64 .88 ND 20 
70 Oibanz(a,h)anthraceno 0 1. 0083 0 84 . 72 NO 20 

71 Benzo(g,h,i)perylena 0 1.1378 0 64 .63 HO 20 

S U R R O Q A T E SUMMARY AREA RF SCAN ISID AMOUNT CODE X RECOVERY 

72 Nitrobenzene-d5 1~9 .3562 164 14 27.55 0 55. 1 
73 2-F1uorobipheny1 310 .7861 485 28 38,8& 0 73.7 
74 Terpheny1-d14 574 .6017 t 160 57 27.58 D 55.2 
75 Phenol-05 347 .7144 39 !12. 43 0 92.4 
76 2-Fluor-ophenol 0 . 7Hl5 0 .00 IID .o 
77 2,.&,8-Tribr-omophenol u .0,14 739 28 99.89 D 99.9 
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TRIANGLE LABORATORIES, INC. �

801-10 Capito1a Drive DATA FILE:FB81008 SAMPLE ID 1-7A-OUT-MM5 �

Reaearch Trlang1e Park, NC 27713 RF FILE: FB80!l DILN FACTOR 2 �
Telept,one: (919) 544-5729 DATE: 07/09/90 �

TLI Project Number: 15968 �

ANALYSIS DATE: 07/03/90 �

Q U A N T I T A T I O N REPORT �

========================================================~===~~======================================= 
NAME AREA RF SCAM ISIO AMOUNT, ug CODE QUAN LIMIT 

---------·-----------------------------------------------------------------------------------------~ 

'' 4-Ch1oropheny1-pheny1atti.r 0 1.0162 0 28 1.5, ND 20 
,s Fluorene 0 1 . ,392 0 28 1.09 NO 20 
u ,-HltroiLnt11ne 0 . 1498 0 28 10 . 47 ND 20 
47 Phenanthrene-d10 2137 152 47 IS 

48 4,8-Dlnltro-2-mathy1phano1 0 ,0354 0 '7 21.1' NO 20 
49 N-Nltrosodiphenylamina(1) 0 .3807 0 47 1. 97 ND 20 

50 4-Bro~opheny1-phany1ather 0 .1553 0 '7 4.112 ND 20 

51 Hexachiarobanzene 0 .139' 0 '7 5.37 ND 20 

52 Pentachlorophenol 0 .0303 0 47 24.119 HO 20 

53 Phenanthrene 4025 1.1598 1166 ,1 129.9' D 20 

54 Anthracana 0 1.1101 0 ,1 . 57 ND 20 

55 D1-n-buty1phtha1ata 0 .81113 0 47 1.13 HD 20 

58 F1uor...nthene 1152 1. 70111 1079 47 14.29 E 20 

57 Chryaane-d12 3954 13111 57 IS 

58 Pyrane 0 1. 7571 0 57 .23 ND 20 

59 B11ty1benzy1phtha1ata 0 .4937 0 57 .BZ ND zo 
60 3,3·-Dich1orobanzidin• 0 , 10118 0 57 3.79 ND 20 

111 Benzo(a)~nthracene 0 1.3Cl85 0 57 .30 NO zo 
62 Chr-yaane 0 1.3009 0 57 • 31 ND 20 

63 D1a(2-Ethylhexyl)phtha1ata 3025 .7254 1359 57 04.37 D zo 
64 Pery1ene-d12 1249 1515 64 IS 
65 01-n-octylpnthalate 241 3.1428 1452 54 4.91 E 20 

66 Benzo(blfluorantherie 0 2.2061 0 G4 .58 NO 20 

57 Benzo(k)fluoranthene 0 2.5592 0 84 .50 NO 20 

88 Banzo(a}py.-- 0 , . 7546 0 tl4 ,73 NO 20 

119 lndeno(1,2,3-ed)pyrene 0 .8215 0 u 1. 58 NO 20 

70 Dlben~(a,h)anthracena 0 1.0083 0 114 1. 27 NO 20 

71 Benz0(9,h,1)pery1ane 0 1.1378 0 e, 1.13 NO 20 

=========================~=========~====~~=================================================:================== 

S U R R O G A T E SUMMARY AREA RF SCAN ISID AMOUNT COO£ S RECOVERY 

72 Hltrobenzana-dS 770 .3582 188 1' 5',07 D 1211.1 

73 2-~1uoroblpheny1 529 . 7881 489 28 52.711 0 105.5 

74 Ter-phany1-d14 1093 .11017 11112 57 311. 711 0 73.5 

75 Phano1-d5 315 •7144 42 1 80.90 0 80.9 

76 2-Fluorophenol 0 .7185 0 .00 ND .0 

77 Z,4,5-Tr-lbrOIIOphano1 z .0414 742 28 3.511 D 3.8 
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TRIANGLE LABORATORIES, INC. �

801-10 Capitoia 0r1ve DATA FILE:F8818 SAMPLE IO 1-7A-Ol1T-MM5 (1:10 DILN) �

Research Triangie Park, NC 27713 RF FILE: FB81504 OlLN FACTOR 20 �
Taiephone: (919} 5'4-5729 DATE: 07/09/90 �

TLI Project Numt>er: 15968 �

ANALYSIS DATE: 07/06/90 �

Q U A N T I T A T I O N R E P O R T �

==========================:========================================================================== 
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT 

-------------~--------------------------------------------------------------------------------------
1,4-0ichiorobenzene-d4 381 ISO IS 

2 Phenol 0 1.1577 0 36.32 ND 200 
3 bi5(2-Chloroethyl)athar 0 1. 1357 0 37.02 HO 200 
4 2-Ch1orophenol 0 1. 1505 0 35.55 ND 200 
5 1,3-Dlchlorooanz•n• 0 1. 2920 0 32.55 HO 200 
8 1,4-0ichlorobanzena 96 1.4004 63 143.53 E 200 

7 8anzyl alcohol 5157 .5147 97 2315.05 0 200 
8 1,2-Dichlorobenzene es 1.2386 84 116. 51 E 200 
9 2-Methylphanol 0 .8767 0 47,96 NO 200 

10 bis(2-Chloroiaopropyl)ether 0 1.2827 0 32.78 HO 200 
11 4-Methylphancl 0 • 7723 0 54 . 44 HD 200 

12 N-Hitroao-d1-n-propylamine 0 .8844 0 47.54 HO 200 
13 Hexachlcroethane 0 .5105 0 82.37 HO 200 

u Haphthalana-d8 1332 272 H IS 
15 Hitrob11nz11n• 0 .4254 0 14 28.23 ND 200 
111 Isaphorona 0 ,11024 0 14 19. 94 NO 200 
17 2-Nltraphenal 115 .1219 211 14 568.14 0 200 
18 2,4-0iaethylphenol 0 .2622 0 14 45.82 ND 200 
,s Benzo1c acid 17113 .1284 307 14 8242.911 D 200 
20 bie(2-Ch1oroethaxy)~ethana 0 .3515 0 14 34.18 NO 200 
21 2,4-0ieh1arophenol a .2108 0 14 56.97 NO 200 
22 1,2,4-Trichlorobanzana 974 .2895 2118 14 2021 . 01 0 200 

23 Naohtnalene 4419 .9398 275 14 2824.16 0 200 
24 4-Chloraaniline 0 .3244 0 14 37.03 NO 200 
25 Hexachlorabutadiena a , 1521 0 u 78.99 NO 200 
211 4-Chloro-3-fflethylphenol 0 . 1796 0 14 116.86 HO 200 
27 2-Methylnaphthalene 334 .6264 400 14 319.91 0 200 
28 Acanaphthana-d10 735 583 28 15 
29 Hexachlorocyc1cpentadiane 0 .0854 0 28 254.76 NO 200 
30 2,4,6-Trichlorcphenol 0 . 2453 0 28 811.88 NO 200 
31 2,4,5-Trlchlorcphanol 0 .3047 0 28 71.41 HO 200 
32 2-Chloronaphthalane 0 .9935 0 28 21.90 NO 200 
33 2-Httr0an111ne 0 .3977 0 28 54.70 HO 200 
34 Di-thylphthalata 0 .9350 0 211 23 . 27 NO 200 
35 Acer\llphthylene 0 1.4186 0 28 15.34 HO 200 
36 3-Hitrcanillne 0 .1964 0 28 110. 78 NO 200 
37 Acanaphthana 0 

( 
,9146 0 211 23.79 NO 200 

38 2,4-Dlnitrophenol 0 .1972 0 28 110. 31 NO 200 
39 4-Nltrophllnol 0 .0821 0 28 2114.99 NO 200 
,o Oibenzofuran 318 1. 3733 621 28 252.07 0 200 
41 2,4-0lnitrotoluane 0 .2702 0 28 80.50 ND 200 
42 2,11-0initrotoluene 0 . 2125 0 28 102.40 HD zoo 
43 Dtatnylphthalata 0 ,8088 a 28 26.90 HO 200 
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-----------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. 

801-10 Capitola Drive DATA FILE:FB816 :SAMPLE ID 1-7A-OUT-MM5 (1:10 OlL.N) 

Research Triang1• Park, NC 27713 RF FILE: f881504 DILN FACTOR 20 

l•l•phone: (919) 544-5729 DATE : 07/09/90 

TLI Project Nuaber: 15968 
ANALYSIS DATE: 07/06/90 

Q U A N T I T A T I O N REPORT 
z-----:-:•saaaaac::-----------a::a::~---:-:--:-----------2ma-------------:-s-------2-----------:----
NAME AREA R, SCAN ISID AMOUNT, ug CODE QUAN LIMIT 

u 4-Chioropha~yi-pheny1•thar 0 .U13 0 211 '9. 29 ND 200 

45 Fluor-ene 0 1.0694 0 28 20.34 NO 200 

48 4-Nltrcani 1 Ina 0 .2353 0 28 9Z.46 NO 200 
47 Phananthrene-010 620 847 47 IS 
48 4,8-0inltro-2-mathy1ph8no1 0 .0286 0 47 970.06 NO 200 

49 N-Hitro&Odipl'\enyla,aina(1) 0 .5190 0 47 49.75 NO 200 

50 4-Bromcphenyl-pnenylether 0 .1274 0 47 202.65 NO 200 

51 Hexachlorobenzene 0 .1401 C 47 184.39 ND 200 

52 Pentacnloroph8r,o1 0 .0284 0 47 910.66 NO 200 

53 Pha~thren• 1G9 1.0486 851 47 208.57 0 zoo 
54 Anthracane 0 . 7975 0 H 32.38 HO 200 

55 Di-n-butylphthalata 0 • 7873 C 47 32.80 NO 200 

5G Fluoranthane 0 .8510 0 47 30.3~ HD 200 

57 ChryMne-d12 $03 1302 57 1S 
58 Pyrena 0 2.6306 0 57 12.09 NO 200 

59 Butylbanzy1pnthalate 0 1.0210 0 57 31. 14 ND 200 

60 3,J"-D1chloroDenzidine 0 .1905 0 57 166 . 91 NO 200 

61 Benzo(a)anthracena 0 .5917 0 57 53.74 NO 200 

62 Cnrysene 0 1.3525 0 57 23.51 NO 200 

93 bis(2-Ethylhexyl)phthalate 0 .4951 0 57 64.1G ND 200 
e, PeryleM-d12 151 1501 114 IS 

es 01-n-octyiphthalata 0 .9707 0 114 109.45 ND 200 
18 Benzo(b)tiuoranthene 0 .11181 0 84 1211.17 NO 200 

17 llenzo(k)tiuoranthen• a 1.6757 0 114 63. 40 NC 200 

n Banzo(a)pyrana a 1.41B8 D 64 H.18 NO zoo 
G9 Indano(1,Z,3-cd)pyrana D • 5777 0 64 103.89 NO zoo 
70 Dibanz(a,h)anthracana 0 • 6305 0 64 158. 51 ND 200 
71 Ban20(9,h,i)parylana 0 1.0703 0 64 99.26 NO 200 

----------==================-=-----------=========-:=--------------------------------------------------------

S U R R O 0 A T E SUMMARY AREA RF SCAN ISIO AMOUNT CODE x RECOVERY 

72 N1t.robenzen•-d5 0 .2240 0 14 . 00 NO .0 

73 2-Fluoroblphanyl 0 .5997 0 28 . 00 HD . 0 
74 Tarphenyl-dU 0 .4872 0 57 .00 NO .0 

75 Phanc1-d5 0 .8310 0 .00 NO .o 
7S 2-F1uorophano1 0 .5721 0 .00 NO .o 
77 2,,,6-Tr;brocnophenol 0 .0242 0 28 .00 HO .0 

:l 

D-89 �

FILE:FB816


TRIANGLE LABORATORIES, INC, 

801-10 Capitola Drive DATA FILE:FB81007 SAMPLE IO 2-7A-+410-MM5 
Research Triangle Park, NC 27713 Rf f!LE: FB809 DILN FACTOR 2 
Telephone: (91?) 5H-57Z9 DATE: 07/09/90 

TLI Project Number: 15958 �

ANALYSIS OATE: 07/03/90 �

Q U A N T I T A T I O N R E P 0 I! T �

=================================~====:============================================:================= 
NAME AREA RF SCAN IStD AMOUNT, us COOE Q;JAN LIMIT 

------------------------------------------------------------------~---------------------------------
1,4-D;chloroben,ano-d4 ,so 

2 Phanol 0 1.5257 0 2.33 HD 20 
3 b;s(2-Ch1oroathyl)athar 0 I. 2341 0 2.18 ND 20 

4 2-<:hlorophenol 0 1.2481 0 2.85 NO 20 

5 1,3-0ichlorobanzana 0 1.41192 0 2.42 HO 20 

II 1,,-o;chlorobanzenQ 575 1.5313 711 65. 73 D 20 

7 8anzyl at.1coho1 5181 .U37 121 1902.0 0 20 

8 1,2-0ich1orobanzane 424 1.4079 99 53 . 45 D 20 

9 2-Hathylphanol 0 1.1661 0 3.0S ND 20 

10 b;e(2-Chloroi=propyl)eth<lr 0 2.3815 0 1,49 ND 20 

11 4-Hathylphanol 0 1,0276 0 3. 45 ND 20 

12 N-N;troso-d1-n-propyl.n,ine 0 1.0912 0 3.26 ND 20 

13 Hexat.c:hloroathat.na 0 .3238 0 10.97 ND 20 

14 Naphthat.1ana-d8 2133 287 14 IS 
15 N1trobenzane 0 .5786 0 14 1,30 NO 20 

111 Ieophorone 0 .9021 0 14 .SJ NO 20 

H 2-Nltrophenol 1191 .1513 226 14 285.12 D 20 

18 2,4-Dl•ethylphenol 0 .3610 0 14 2,08 HO 20 
19 Benzoic ac;d 16249 .1552 376 14 3926,96 0 20 

zo bla(2-Chloroetnoxy)methane 0 .3741 0 14 2.00 HD 20 

21 2,4-o;chlorophenol 0 .3538 0 14 2.12 NO 20 

22 1,2,4-Trlenlorobenzene 11673 • 5944 281 14 736,42 D 20 

23 Naphthalene 41304 1. 1453 292 14 1352.40 D 20 

24 4-Chloroani Hne 0 .2409 0 14 J.11 HO 20 

25 HeKachlorot>utadtene 0 . 2446 0 14 3.07 HO 20 

28 4-Chloro-3-•thylphenol 0 .3056 0 1' 2.45 HO 20 

" 75 IS 

,,.27 2-Hathylnaphthat.lene 1868 . 7696 14 91.0J D 20 
28 Acen&phthene-d10 888 597 28 IS 
29 Hexachlorocyclopentadiena 0 ,1472 0 28 12,24 ND 20 

JO 2,4,a-Trlchlorophenol 0 .4849 0 28 3.71 NO 20 
31 2,4,5-Trichloroohenol 0 .5083 0 28 2,96 HO 20 
32 2-Chloro~phttialene 0 1 .1721 0 28 1.54 NO 20 
33 2-Nltroan11;ne 0 ,527S 0 28 3.41 HO 20 
34 Oi••thylohthalate 0 1.3735 0 28 1. 31 NO 20 
35 Acenaphthylene 0 1.5087 0 28 1. 19 HO 20 
36 3-Nltr"oanl line 0 .1648 0 28 10.93 HO 20 
37 Ac.naghthene 0 1.1378 0 28 1.58 HD 20 
38 2,4-Dlnttr"opnenol 261 .0801 628 28 293. 39 D 20 
39 4-N1t,.~henol 0 , 0855 0 28 21.06 ND 20 
40 OiDenzofuran 1821 1. 8332 635 28 89.48 0 20 
'1 2,4-Dln;trotoluene 0 ,3271 0 28 5,51 ND 20 
42 2,6-01n\t,-otoluene 0 ,2797 0 26 6.44 tlO 20 
43 Oiathylpht~late 0 1 .0446 0 26 ,. 72 NO 20 

D-90 �
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----------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, IHC. �
801-10 Capitola Drive CATA FILE:FB81007 SAMPLE ID 2-7A-MI0-MM5 �

Research Trian9le Park, NC 27713 RF FILE : F8809 OILN FACTOR 2 �
Telephon,: (919) 544-5729 DATE: 07/09/90 �

TLI Project llumbor: 15988 �

ANALYS!S DATE: 07/03/90 �
Q U A N T I T A T I O N R E P 0 R T �

---==============================================================================================:=== 
NAME AREA RF SCAN ISIO AMOUNT, us COOE QUAN LIMIT 

4-Chlorophenyl-phonylather 

45 Fluorene 0 1.4392 0 28 1.25 ND 20 
48 4-Nitroaniline 0 .1498 0 28 12.02 ND zo 
47 Pnenantnrene-a,o 2312 8153 47 IS 
48 4,8-Dinitro-2-methylphenol 0 .0354 0 47 19.53 NO 20 
49 N-Nitroaodtphenylamine(1) 0 .3807 0 47 1 .82 ND 20 
50 4-BrOfflophenyl-phenylether 0 • 1553 0 47 ,.,5 NO 20 
51 Hoxachlorobanzene 0 .1394 0 47 4,915 NO 20 
52 Pentacnlorophenol 0 .0303 0 47 22.82 NO 20 
53 Phenanthrana 2242 1.1598 1188 47 1515.87 0 20 
54 Anthracane 0 1. 1101 0 47 . 152 HO 20 
55 Oi-n-butylphthalate 0 ,8813 0 47 1.05 HO 20 
56 Fluoranthene 1314 1.7081 1080 47 26.62 0 20 
57 Chrysone-d12 21587 1318 57 IS 

58 Pyrene 829 1. 7571 1116 57 14.05 E 20 
59 Butylbenzylphthalata 0 .4937 0 57 1.21 ND 20 
60 3,3'-0icnlorobenzidine 0 .1068 0 57 5.58 NO 20 
111 Banza(a)anthracana 203 1.31585 1320 57 4.41 E 20 

82 Chryuane 0 1.3009 0 57 .46 NO 20 
83 bia{2-Ethylhexyl)phtnalate 1272 .7254 1360 57 52.21 0 20 

8' Perylene-d12 5111 1518 8' IS 

65 01-n-octylphthalat• 0 3.1428 0 64 • 91 NO 20 

15G Benzo(b)fluoranthene 0 2.20151 0 64 1. 29 ND zo 
87 8enzo(k)f1uoranthena 0 2.5592 0 SA 1. 12 NO 20 
68 Benzo(a)pyrene 0 1.7546 0 64 1.63 NO 20 
59 Inaeno(l,2,3-cd)pyrena 0 .8215 0 6' 3. 47 ND 20 
70 Dibanz(a,h)anthracena 0 1.0083 0 11, 2.83 NO 20 
71 Benzo(g,h,1)perylena 0 1. 1378 0 114 2.51 NO 20 

u " 0 1.0182 0 28 1. 77 NO 20 

--------------=--------============-=================================================~======================== 

S U R R O G A T E SUMMARY AREA RF SCAN ISID AMOUNT. CODE li: RECOVERY 

72 Nitrobenzana-d5 551 .3562 1158 14 58.01 D 116.0 
73 2-fluorobiphenyl 470 .7861 489 28 53.82 0 107. 15 
74 Tarphenyl-d14 9116 .6017 1163 57 47. 79 0 95.6 
75 Phenol-d5 212 .7144 4Z 52.711 D 52.8 
76 2-Fluorophenol 0 .7185 0 .00 NO .0 
77 2,4,6-Tribromophanol 24 .041' 742 28 53.17 0 53.2 

D-91 �
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-----------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. 
801-10 Capit01a Drive DATA FILE : F881801 SAMPLE IO 2-7A-IUO-HM5 (1 : 10DILH) 

Research Triangle Park, NC 27713 RF FILE: F881504 OILN FACTOR 20 
Telephone: (919) 544-5729 DATE: 07/09/90 

TLI Projact Numbar: 15968 
ANALYSIS DATE: 07/06/90 

Q U A N T I T A T I O N R E P 0 RT 

==--=============--==========~:=========--------==~==--=-------=------------------------------------
HAHE AREA RF $CAN ISIO AHOUUT, ug CODE QUAN LIMIT 

; 

1 1,4-Dlch1oro~anzan•-d4 380 80 IS 

2 Phenol 0 1.1577 0 36.39 NO 200 
3 bia(2-Ch1oroethyl)athar 0 1. 1357 0 37 . 10 HO zoo 
4 2-Chlorophanol 0 1,1508 0 311.62 ND 200 

5 1,3-0ichlorabenzena 0 1. 2920 0 32.61 NO 200 

II 1,4-Dtchlorobenzena 611 1. 4004 63 99.35 E 200 

7 Benzyl alcohol 549 • 5147 97 2248.08 0 200 

8 1,2-0ichlorobanzane 53 1. 2386 84 89.ti8 E 200 

9 2-1,iethylphano1 0 .87117 0 48.05 NO 200 
,o bia(2-Ch1oro;aoprcpy1)athar 0 1.2827 0 32.84 NO 200 

11 4-Hathylphanal 0 • 7723 0 54.55 NO 200 

12 N-Hitroao-di-n-propyluina 0 .8844 0 47.64 NO 200 
13 Haxach1oroathM>a 0 . 5105 0 82.54 NO 200 

14 Naphthalene-dB 1210 271 14 IS 

15 Nitrcbanzane 0 .4254 0 14 31.07 NO 200 

111 Iaophorone 0 .ll024 0 14 21.95 HD 200 

17 2-N1tropheno1 105 • 121S 211 14 567.88 0 200 
,a 2,4-0tmathylphenol 0 .2622 0 14 50.43 NO 200 

19 lenzoic acid 1251 • 12114 301 14 6440. 53 0 200 

20 b1•(2-Ch1or-oethaxy)metnane 0 .3515 0 14 37 .111 NO 200 

21 2,4-0tchlorophanol a .2108 0 14 62.71 HD 200 

22 1,2,4-Trlch1orobanzene 1173 .2895 21111 14 1536.08 0 200 

23 Nai,ht:halane 24511 .9398 275 14 1729. 05 0 200 

24 4-chlo,-oanl line 0 .3244 0 14 40. 75 ND 200 
25 Hexachlorobutad;ana 0 .1521 0 u 86 . 94 NO 200 

2e 4-Chloro-3-aathylpheno1 0 .1795 0 14 73. 59 NO 200 

27 2-Mtlthylnaphthalene 1119 .8264 400 14 199.47 E 200 
28 Acanaphthena-d10 803 583 28 IS 
2!1 Hexachloroeyclopanudiana 0 .0854 0 28 233.23 NO 200 
30 2,4,6-Trlchlorophanol 0 .2453 0 28 81.19 NO 200 
31 2,4,5-Trtchlorophanol o . 3047 0 28 65.37 ND zoo 
32 2-Chloronaphthalane 0 .9935 0 211 20.05 NO 200 
33 2-Nitroan111ne 0 .3917 0 28 50.08 NO 200 
34 Oiaathylphthalate 0 .!1350 0 28 21.30 HO 200 

35 Acanaphthylana 0 1. 41811 0 211 14.04 NO 200 

38 3-Nitroann;na 0 .1964 0 28 101. 42 NO 200 
37 Acenaphthane 0 , 91411 0 28 21 . 78 HO 200 
38 2,4-0initrophanol 0 , 1972 0 28 100.99 NO 200 

39 4-Nitrcphanol 0 • 0821 0 28 242 , 60 NO 200 
40 Otbanzofuran 195 1.3733 621 28 141.70 E 200 
41 2,4-Dinitrotoluane 0 . 2702 0 28 73.70 NO 200 
42 2,6-D;nitrotaluena 0 . 2125 0 28 93. 74 HD 200 
43 Diethylphthalato 0 .8088 0 28 24.113 HD 200 

D-92 �
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----------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. 

801-10 C&p1tola Or1ve DATA FILE:FB81601 SAMPLE IO 2-7A-MI0-MM5 (1:10 DILNJ 
Research Triangle Park, NC 27713 RF FILE: FB81 !'>04 DILN FACTOR 20 
Talaphone: (919) 5,U-5729 DATE: 07/09/90 

TLI Project HU11ber: 15968 
ANALYSIS DATE: 07/06/90 

Q U A N T I T A T I O N R E P 0 R T 

:::z::====================================================~========================================== 
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LlMlT 

" 44 4-Chloropheny1-phany1eth41r 0 .4413 0 28 45.13 NO 200 
45 Fluorana 0 1.01194 0 28 18.62 110 200 
4& •-Nltroanl line 0 .2353 0 28 U.65 NO 200 

47 Phenanthrane-d10 782 847 47 IS 
48 4,6-Dinltrc-2-methylphano, 0 .0261! 0 47 789.10 ND 200 

49 N-Nltrosod1phany1am\ne(1) 0 • 5190 0 47 40.47 NO 200 

50 4-Bromcphanyl-phenylathar 0 • 1274 0 47 1fi4.85 NO 200 

51 Haxaehlorobenzena 0 .1401 0 47 149, 99 NO 200 

52 Pant&chlorophanol 0 .0284 0 47 740. 78 NO 200 
53 Phananthrene 108 1 .0486 851 47 108.62 E 200 

54 Anthracena 0 .7975 0 47 26.3• NO 200 

55 Di-n-butylphthalata 0 .7873 0 47 26.118 ND 200 

511 Fluoranthena 0 .8510 0 47 H.119 HD 200 

57 ChryBane-d12 385 1302 57 IS 

58 Pyrane 0 2.8308 0 57 15.79 NO 200 

59 Buty1banzylphthalate 0 1.0210 0 57 40.66 llO 200 
60 3,3'-o;chlorobanzidina 0 .1105 0 57 218.03 ND 200 

G1 8anzo(a)anthracana 0 . !5917 0 !57 70. 20 ND 200 

62 ChryHna 0 1.3525 0 57 30.71 ND 200 
G3 bia(2-Ethylhexyl)phthalate 0 .4956 0 57 83.81 NO 200 

64 Pary1ena-d12 151 1501 64 IS 

1!5 Dl-n-octylphthalata 0 .9707 0 64 108.96 ND 200 
68 Banzo(b)fluoranthana 0 .8181 0 64 129 . 2B HO 200 
117 Banzo(k)fluo~anthene 0 1.675'7 0 6• 63.12 NO 200 
!ill aanz:o(a)pyrane 0 1.,18e 0 64 74.55 HO 200 

69 IncSeno(1,2,3-cd)pyrane 0 .5777 0 64 183.06 ND 200 
70 Dib•nz(a,h)anthracane 0 .6305 0 8• 167.75 HO 200 
71 Banzo(g,h,i)parylene 0 1.0703 0 84 98.82 ND 200 

=======================================================================:::::;::=============================== 

S U R R O G A T E S U M M A R Y AREA RF SCAN ISIO AMOUNT CODE X RECOVERY 

72 Hitrobanz:ene-CS5 0 .2240 0 14 .oo NO .o 
73 2-Fluorob1phany1 0 .5997 0 28 .oo HO .o 
74 Terphanyl-d14 0 .4672 0 57 .oo ND . 0 
75 Phano1-d5 0 .8310 0 1 .oo HO . 0 
76 2-Fl uorophano1 0 .5721 0 . 00 ND .o 
77 2,4,6-Tribr011ophenol 0 .0242 0 28 . 00 HD .0 

D-93 �
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TRIANGLE LABORATORIES, INC. 

801-10 Capito1a Drive OATA FILE:FB81008 SAMPLE IO 3-7C-OUT-MM5 
Reaearch Triangle Park, NC 27713 RF FILE: FB809 OILN FACTOR z 
Telephone: (919) 5U-5729 DATE: 07/09/90 

TLI Project Humber: 15968 

ANALYSIS OATE: 07/03/90 

Q U A H T I T A T I O H R E P 0 R T 

==================~===--========-==---=----===--==~--===~-==--=---------=----=-------------------==== 
NAME AREA RF SCAN 15ID AMOUNT, ug CODE QUAN LIMIT 

-------------~ -------------------------------------------------------------------------------------
1 1,4-0ichlorobenzene-d4 311 75 IS 

2 Phenol 1357 1. S257 48 228.94 0 20 
3 bia(2-Ch1oroethy1)ethar 0 1. 2341 0 4.17 HO 20 
4 2-Ct'llorOPheno 1 0 1. 2481 0 4.12 NO 20 
5 1,3-Dichlorobanzane 0 1.41192 0 3.50 NO 20 

II 1,4-01ch1orobenzal"l9 0 1.5313 0 3.35 NO 20 
7 Benzyl alcohol 24504 .4837 125 13040.59 D 20 
8 1,2-Dichlorobanzane 51 1.4079 98 1 9.37 E 20 
9 2-Mathylphenol 69 1. 1661 143 1 15.ZO E zo 

10 b;a(2-Chlorotsopropyl)ethar 0 2,3815 0 2.16 NO zo 
11 ~-Mathy1phano1 165 1. OZ76 172 1 41.24 0 20 
12 N-Nitroao-di-n-propylaaine 0 1.0912 0 1 4.72 NO 20 
13 Hexachloroethane 0 .3238 0 1 15.90 NO 20 
14 NaphtMlene-48 982 286 14 19 

15 Nltrobenzane 0 .57811 0 14 2.79 NO 20 
111 I110Phorona 0 .9021 0 14 1. 79 NO 20 
17 2-Httrophanol 158 .1513 224 14 84.07 0 20 
1a 2,4-0lrnathylphenol 0 .3810 0 14 4.47 ND 20 
19 Benzo1c acid 115737 .1552 385 14 8698.58 0 20 
20 bta(2-Chloroeth0xy)mathana 0 .3741 0 14 4.31 ND 20 
21 2,4-0ichlorophenol 0 .3538 0 14 4.56 ND 20 
22 1,2,4-Tr1chlorobenzen• 0 . 5944 0 14 2.71 HD 20 
23 Hapht~lena 0 ,. 1'53 a u 1. '1 ND 20 
24 4-Qi1oroant1tna 0 .2,09 0 14 6.69 ND 20 
25 Hexaehlorobutad;ene 0 .2441i 0 14 !i.59 ND 20 
215 4-Chloro-3-mathylphenol 0 .30511 0 1' 5.28 ND 20 
27 2-Methy1naphtha1ene 0 .7596 0 14 2. 10 HD 20 
28 Ac&naPhthtlna-d10 685 594 28 IS 
29 Hexaehlorocyclol)Untadlene 0 .1472 0 28 15.811 NO 20 
30 2,4,11-Trichloropheool 0 .4849 0 28 4.82 HO 20 
31 2,4,5-Trtchlorophenol 0 .6083 0 28 3.84 NO 20 
32 2-Chloronaphth~lane 0 1.1721 0 28 1. 99 NO 20 
33 2-Hitroan11ina 0 .5275 0 28 4.43 NO 20 
34 D1aethylphthalate 0 1. 3735 0 28 1.70 NO 20 
35 Acel\aphthy1ana 0 1. 5087 0 28 1.55 NO zo 
38 3-Mitroaniline 0 .1648 0 28 14.17 HO 20 
37 Acenaphthene 0 1. 1378 0 211 2.05 NO 20 
38 2,4-0in;trophanol 0 .0801 0 28 29.15 HD 20 
39 4-Nitrophar\01 139 .0855 666 ze 189.92 0 20 
,a o;benzofuran 140 1.8332 633 28 8.89 E 20 
41 2,4-Din;trotoluene 0 .3271 0 28 7.,. ND 20 
42 2,8-01nitrotoluene 0 .2797 0 28 e.35 ND 20 

43 DlethylPhthalate 0 1.0448 0 28 2.23 HD 20 

D-94 �
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-----------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

TRtll>lGLE LABORATORIES, INC. �

801-10 Capito1a Drive DATA FILE:F881008 SAMPLE ID 3-7C-OUT-MM5 �

ReH&rc:h Triang1e Park, NC 27713 RF FILE: FB809 DILH FACTOR 2 �
TelephOne: (919) 544-5729 DATE: 07/09/90 �

TLI Project Humber: 15988 �

ANALYSIS DATE: 07/03/90 �

Q U A N T I T A T I O H R E P O R T �

=--=====--==--==-=---=================-===========::;::::::===========================-========:===== 
NAME AREA RF SCAN ISIO AMOUNT, ug CODE QUAIi LIMIT 

44 4-Chloropheny;-phenylether 0 1. 0182 0 28 2.30 HD 20 
C5 Fluorene 0 1.4392 0 28 1.62 HD 20 
46 4-Hltroanlline 0 .1498 0 28 15.59 NO 20 

47 Phenanthrene-d10 1978 8110 47 IS 
48 C,6-Dlnltro-2-~ethy1pheno1 0 .0354 0 47 22.83 HD 20 
49 N-Nitrasodiphenyl=ine{1) 0 .3807 0 47 2. 12 HO 20 
50 C-BrOfflophonyl-phenylether 0 .1553 0 47 5.21 HD 20 
51 Hexach1orot>enzene 0 .1394 0 47 5.80 HD 20 
52 Pentach1crophenol 0 .0303 0 47 28.157 ND 20 

53 Phenanthrene 768 1.1598 863 47 26.77 D 20 
54 Anthracene 0 1. 1101 0 47 .73 HD 20 

55 Di-n-butylphthalate 167 .G813 1005 47 10.20 E 20 
56 Fluoranthena 184 1.7081 1077 47 4.35 E 20 

57 Chryaene-d12 3227 1314 57 IS 

58 Pyr- 0 1.7571 0 57 .28 HO 20 
59 Butylbenzylphthalate 0 .4937 0 57 1.00 HD 20 
80 3,3'-Dichlorcbanzidine 0 .10158 0 57 ,.e, HO 20 
61 Banzo(a)&nthracene 0 1.3&85 D 57 .3G NO 20 
62 Chrysene 0 1.3009 0 !57 .!8 HD 20 

153 bia(2-Ethylhexyl)phtha1ate 300 . 7Z54 1357 57 10.215 E 20 

6<4 Perylene-d12 1325 1514 64 IS 
8!5 01-n-octylphthalate 0 3.1'28 0 114 .38 NO 20 
66 Banzo(b)tluoranthene 0 2.2061 0 64 .55 HO 20 
67 Ban20(k)tluoranthena 0 2.5592 0 64 .47 HO 20 
68 Ban;:o(a)pyrana 0 1.7546 0 64 .69 ND 20 

159 Indeno(1,2,3-cd)pyrene 0 • 8215 0 15.& 1. 47 NO 20 

70 Dibenz(a,h)anthracena 0 1.0083 0 64 1.20 NO 20 
71 Benzo(g,h,i)perylane 0 1. 1378 0 64 1.06 HO 20 

-----------a~--sa------s---:--:----a---~--2G--aa--sz--a--a:--s:--::--ca--:a--~==-s---:--•s:-~----------------

!5 U R R O G A T E SUMMARY AREA RF !5CAN ISID AMOUNT CODE X RECOVERY 

72 Hitroben1ene-d5 220 .3562 167 14 49. 77 D 99.5 

73 2-Fluorobiphenyl 352 .78G1 486 28 52.21 D 104.4 
74 Terpheny1-d14 638 .6017 1160 57 26.28 D 52.6 
75 Phenol-dS 50.& . 7144 ,U 1 181.75 D 181.8 
715 2-F1uorophanol 0 .7165 0 .oo HO .o 
77 2,4,6-TribrOftlophenol HH .0414 739 28 471. 05 D 01. o 

D-95 �
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TRIANGLE LABORATORIES, INC. 

801-10 Capitola Drive DATA FILE:F881802 SAMPLE IO 3-7C-OUT-MM5 (1:100 DILN) 

Research Triangle Park, HC 27713 RF FILE: FB81504 OILH FACTOR 200 

Telephone: (919) 544-~729 DATE: 07/09/90 
TLI Project NUl'Ober: 15968 

ANALYSIS DATE: 07/015/90 

Q U A N T I T A T I D H R E P O R T 

======================~============~========-====================-==--==--=---=---=---=--------===-== 
HAME AREA RF SCAN ISID AMOUNT, ug CODE QUAil LIMIT 

1 1,4-Dich1orcbinzena-d4 403 60 IS 
2 Phenol 0 1 .1577 0 342.87 NO 2000 

3 bia(2-Ch1orcethy1)ether 0 1. 1357 0 349.51 NO 2000 

4 2-Chlorophencl 0 1. 1506 0 345.01 HO 2000 

5 1,3-Dichlorobenzene 0 1, 2920 0 307.24 ND 2000 

8 1,4-0ich1orobenzene o 1. ,oo• 0 283.45 NO 2000 
7 Benzy1 a1c0ho1 207 .5147 97 7987,23 D 2000 

8 1,2-Dichlorobenzene 0 1,2388 0 320. 49 ND 2000 

9 2-Methy1phenol 0 .8767 0 452.76 NO 2000 

10 bia(2-Ch1oroisopropyl)ether 0 1.2827 0 309,46 HD 2000 

11 4--Methylphenol 0 • 7723 0 513.98 NO 2000 

12 H-ffitroso-di-n-propyluiina 0 .88U 0 448,83 ND 2000 

13 Hax.chloroethane 0 • 5105 0 1 777. 154 ND 2000 

14 N&Phthalene-d8 1288 271 14 IS 
Hi Ni trobenzene 0 .4254 0 14 292,04 HD 2000 

115 Isophorone 0 • 11024 0 14 208,25 ND 2000 

17 2-Nitropheno1 0 .1211 0 14 1019.21 NO 2000 

18 2,4-Di•ethy1pheno1 0 .2822 0 14 473,92 ND 2000 

U Ben:zoic acid 205 .128• 280 14 9928.19 0 2000 

20 bi&(2-Ch1oroethoxy)methane 0 .3515 0 14 353.51 ND 2000 

21 2,4•01ch1orophenol 0 •2108 0 14 589.34 ND 2000 

22 1,2,4-Trichlorobanzene O • 2895 0 14 429.19 HO 2000 

23 Naphthalene 0 .9398 0 14 132.21 ND 20CO 

24 4-Ch1oroaniline 0 .32H 0 14 382.98 HO 2000 
25 Hexach1orobutad\ene 0 .1521 0 H 817,05 HO 2000 

215 4•Chloro-3-aethy1pheno1 0 .1795 0 14 691,63 HD 2000 

27 2-Mathy1naphtha1ane 0 .112114 0 14 198,311 HD 2000 

28 Acenaphthe"8-d10 718 583 28 IS 

29 Hexacnloroeyclopent&diena 0 .0854 0 28 2610.57 ND 2000 

30 2,4,6-Trich1orophenol 0 • 2453 0 28 908,75 ND 2000 

31 2,4,~-Trichlorophenol O .3047 0 28 731.70 HO 2000 

32 2-<:hloro~phtha1ena 0 .9935 0 28 224.38 ND 2000 
33 2-Hitroanilina 0 .3977 0 2!1 5&0.52 NO 2000 

34 DiNthylphtnalate 0 .'9350 0 28 238,43 HO 2000 

35 Acenaphthylana 0 1.41811 0 28 157. 14 HO 2000 

315 3-Hitroantline 0 .19U 0 28 1135.19 NO 2000 

37 Acenaphthene 0 , 9146 0 28 243.75 HO 2000 

38 2,4-Dinitrophenol 0 , 1972 0 28 1130,37 HO 2000 

39 4-Nitrophenol 0 . 0821 0 28 271:S.38 NO 2000 

40 Oibanzofuran 0 1.3733 0 28 162.33 ND 2000 

41 2,4-Dinitroto1uene 0 .2702 0 28 824.92 NO 2000 

•2 2,6-Dinltroto1uena 0 • 2125 0 28 1049.28 NO 2000 

43 D\ethylphth.>l,te 0 ,8088 0 28 275.63 NO 2000 

D-96 �

http:271:S.38
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-----------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

TRIANGLE LASORATORIES, INC. �

801-10 ~itola Dr1v• OATA FllE:f881602 SAMPLE ID 3-7C-OUT-MM5 (1 : 100 OILN) �

Research Triangle Park, NC Z7713 RF FILE: FB6150• OILN FACTOR 200 �

TelePhona, (919) s,,-5729 DATE: 07/09/90 �

TLI Projact Number: 15968 �
ANALYSIS DATE: 07/08/90 �

Q U A N T I T A T I O N R E P O R T �
a::c:::::::c::::::::waa::::::::acaa:2as::::s::::::::szazas:::::s::~a::::::::::::s::a::::::::::::::::: 

NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT 

" ",-Chloropheny1-pheny1ather O ·"13 0 28 505.12 ND 2000 

45 Fluorene 0 1.089' 0 28 208.46 NO 2000 

46 4-Nttro.n;itne 0 . 2353 0 28 90.49 NO 2000 

47 Phenanthrane-010 1046 B47 47 IS 

48 4,6-Dlnitro-2-mathylphanol 0 .0266 0 47 5744. 78 NO 2000 

•9 N-Nltrosod\phanylu.ilne(1) 0 • 5190 0 47 29•.65 NO 2000 

50 4-Bro.~ophanyl-phanylatner 0 .1274 0 47 1200.11 NO 2000 

51 Haxacnlorobanzene 0 . 1'01 0 ,1 1091. 98 NO 2000 

52 Pantachlorophenol o .02a, 0 '7 5393.02 NO 2000 

53 Phenanthrane 0 1.04B8 0 47 HS.BS NO 2000 

54 Anthracane 0 • 7975 0 '7 191.78 NO 2000 

55 D1-n-buty1phtha1ate 0 • 71173 
0 " 

u,.21 NO 2000 

58 Fluoranthana 0 . 8510 0 ,1 179.72 ND 2000 

57 Ch.-y..na-d12 0 o 57 IS 

511 Pyrane 0 2 . 5308 0 57 ERR ND 2000 

59 Butylbenzylphthalate 0 1.0210 o 57 ERR NO 2000 

80 3,3'-Dichlorobenzldin• 0 .1905 0 57 ERR NO 2000 

81 Benzo(a)anthracena 0 . !917 0 57 ERR NO 2000 

62 Chryaane 0 1.3525 0 57 ERR NO 2000 

63 bta(2-Ethylhexyl)phthalate 0 .056 0 57 ERR HD 2000 

64 Parylane-d12 79 1501 6• IS 
65 01-n-octylphthalata 0 • 9707 0 64 2088.56 NO 2000 

66 earuo(bJfluoranthana 0 .8181 0 64 2478.23 NO 2000 
87 Banzo(k)fluoranthene 0 1 .6757 0 6• 1209.85 NO 2000 

sa Benzo(~)pyrene 0 1.4188 o a, 1'28.97 NO 2000 

89 lndeno(1,2,3-cd)pyrane o . 5777 o a, 3509.11 NO 2000 

70 Otbanz(a,h)anthraceno 0 . &305 o e4 3215.el NO 2000 

71 Benz0(9,h,i)perylene 0 1.0703 0 64 1894.15 HD 2000 

--------------------------------------------------------------==--===-===-===--======--===============---===== 

S U R R O G A T E SUMMARY AREA Rf SCAN IS10 AMOUNT CODE X RECOVERY 

72 NltrobanHna-dS 0 .2240 0 14 .00 ND .o 
73 2-Fluoroblphenyl 0 ,5997 0 28 .00 ND .o 
H Terpllanyl-dH 0 .4672 0 57 ERR 110 ERR 
75 Phenol-d5 0 .1310 0 .00 NO .0 

76 2-Fluorophenol 0 • 5721 0 .oo HO .0 

77 2,,,6-Tribr00101)hanol 0 .0242 0 28 .oo llO .0 

D-97 �



-----------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. �

801-10 Capitola Drive DATA FILE:FB81009 SAMPLE IO 4-7C-MIO-MM5 �

Rea.arch Triangle Park, NC 27713 RF FILE: FBBC9 DILN FACTOR 2 �
Telephone: (919) 544-5729 DATE: 07/ 09/90 �

TLI Project Hur.iber : 15968 �
ANALYSIS DATE: ... 07/03/90 �

Q U A N T I T A T I O N R E P 0 R T �
:::s:n:::::::nc::=~===•=====:::::::::::::::::::::::::::::::~========================================= 
NAME AREA RF SCAN ISI::> AMOUNT, ug CODE QUAN L~IT 

1,4-0\chlcrcbe~zene-d4 418 75 IS 
2 Phenol 2770 1.5257 50 349 , 00 0 20 
3 bie(2-Chloroathyl)ether 0 1. 2341 0 3. 11 NO 20 

' 2-Chlorophencl 0 1. 2481 0 3.08 NO 20 
5 1,3-0ichlorobenzene 0 1.4592 0 2.62 NO 20 
Ii 1,4-0ichlcrobenzene 0 1.5313 0 2.51 NO 20 
7 Benzy1 a1coh01 53653 .4837 133 21321. 159 0 20 
8 1,2-01chlcrcbenzene 71 1.4079 98 9.76 E 20 
9 2-Jlethylphenol 0 1 . 11581 0 3 , 30 NO 20 

,, 10 bia(2-Chloroiaopropyl)ether 0 2.3815 0 1, 61 ND 20 
4-Methylphanol 217 1. 0276 176 40.55 D 20 

12 N-Hitroao-di-n-propy1amine 0 1.0912 0 3 . 52 NO 20 
13 Hexachloro.thane 0 .3238 0 11.87 ND 20 
14 Naphthalane-d8 972 289 14 IS 

15 N1trobenzen• 0 .5788 0 1' 2 . 84 ND 20 

1a Iaophcrone 0 .1102, 0 14 1. 82 ND 20 
17 2-N1'trophano1 277 .1513 226 14 150. 74 D 20 
18 2,4-0iNothylphencl 0 .3810 0 14 4.56 NO 20 
19 Benzoic acid 33079 ,1552 407 1, 17539. 71 D 20 
20 bia(2-Chloroethoxy)mathana 0 • 3741 0 u 4.40 NO 20 
21 2,4-0ichlorophencl 0 .3538 0 14 4.1!5 ND 20 
22 1,2,4-Trichlorobenzene 0 . 5944 0 14 2. 77 NO 20 
23 Naphthalene 0 1.1453 0 14 1.44 ND 20 
2, 4-Chloroanil;ne 0 .2409 0 14 6,83 NO 20 

25 Hexachlcrcbutad1eno 0 .2446 0 14 6. 73 NO 20 
26 4-Chloro-J-aathylphenol 0 .3056 0 14 5 . 38 ND 20 
Z7 2-Methylnaphthalene 0 . 711911 0 14 2. 14 NO 20 
28 Acenaphthene-d10 787 595 28 IS 
29 Hexach1orocyclopentadiene 0 .1472 0 28 13 . 82 NO 20 

30 2,4,8-Tr;chlorophanol 0 .48'9 0 28 4.20 NO 20 
31 2,4,5-Tr1ch1orophenol 0 . 6083 0 28 3.34 ND 20 
32 Z-Chloronaphthalene 0 1.112, 0 28 1,74 ND 20 
33 2-Nitroan111ne 0 . 5275 0 28 3.86 NO 20 
34 Diaathylphtha1ate 0 I .3735 0 28 t.48 ND 20 
35 Acenapt\thylene 0 1.5087 0 28 1.35 ND 20 
36 3-N\trcaniline 0 . 1648 0 28 12 . 34 NO 20 
37 Acenaphthene 0 1. \ 379 0 28 1. 79 NO 20 
38 2,4-Dinitrophencl 0 .0901 0 28 25,39 ND 20 
39 4-N\trcphenol 353 ,0855 671 211 419.69 0 20 
40 Dibenzofuran 0 1.8332 0 28 ,. , 1 ND 20 
41 2,4-Dinitrctoluone 0 .3271 0 28 15. 22 NO 20 
,2 2,15-0initrotoluene 0 . 2797 0 28 7.27 ND 20 

43 Diethylphtha1ate 0 1 , 0448 0 28 1. 95 ND 20 

D-98 �

FILE:FB81009


-----------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, IIIC. 

1101-10 Cap1to1a Drive DATA FILE:FB81009 SAMPLE IO 4-7C-MI0-MM5 
Raseardl Tr;ang1e ParK, NC 27713 RF FILE: FB809 0ILN FACTOR 2 
Telephone: (919) 544-5729 OATE: 07/09/90 

TLI Project. Numt>er: 15968 
ANALYSIS DATE: 07/03/90 

0 U A N T I T A T I O N R E ~ 0 R T 
-----:s-z••~----------------:-:----sa-:ca-----=-----:-:-c:a::a-aas:----a::maz------------------- - :z-

NAME AREA RF SCAN I!ID AMOUNT, ug CODE QVAN LIMIT 

44 4-Chlorophanyf..phanylether 0 1. 01112 0 28 2.00 ND 20 

45 Fluorane 0 1.4392 0 211 1. 41 ND 20 

46 4-NitrO&l\iline 0 .14911 0 211 13.511 ND 20 

47 Ptwnanthrane-d10 2771 860 47 IS 
48 4,G-D1n1tro-z-aethy1ph8no1 0 .0354 0 47 HL31 ND 20 

49 N-N1troBOd;pheny1aaoine(1) 0 .3807 0 47 1.52 NO 20 

50 4-Br0<110phenyl-pheny1ethar 0 .1553 0 47 3 . 72 ND 20 

51 Hax~chiorobenzena 0 .1394 0 47 4.14 ND 20 

52 Pentach1orophano1 0 .0303 0 47 19.04 ND 20 

53 Phananthrane 0 1.15911 0 47 .50 ND 20 

54 Anthracena 0 1.1101 0 47 .52 ND 20 
55 D1-n-buty1phtha1ata 0 • 6613 0 47 .117 ND 20 

50 F1uoranthane 0 1. 7081 0 47 .34 ND 20 

57 ChryNna-d12 57'4 1321 57 IS 

58 Pyrene 0 1. 7571 0 57 .16 NO 20 
59 Buty1banzy1phtha1~ta 0 . 4937 0 57 . 56 ND 20 
60 3,3 ' -Dieh1oroDanz1dine 0 . 1068 0 57 2. 61 ND 20 
61 Benzo(a)anthracene 0 1,3685 0 57 .20 ND 20 

62 ChryMne 0 1.3009 0 57 . 21 NO 20 

63 b1a(2-Ethy1hexy1)phth&late 7354 • 7254 1364 57 141.18 0 20 
64 Pery1ene-d12 0 0 64 IS 
115 Oi-n-octy1phthalate 0 3.1428 0 64 ERR ND 20 
llll Benzo(b)fluorantr>ene 0 2.2061 0 6• ERR ND 20 
117 Banzo(k)f1uoranthene 0 2.5592 0 64 ERR ND 20 

118 Banzo(a)pyrene 0 1.7546 0 6' ERR ND 20 
119 Indeno(1,2,3-cd)pyrena 0 .8215 0 ,.. EAR NO .!O 

70 o;banz(a,h)anthracena 0 1.0083 0 114 ERR NO 20 
71 Banzo(g,h,i)parylana 0 1.13711 0 64 ERR ND 20 

S U R R O O A T E SUMMARY AREA RF SCAN ISID AMOUKT COOE :l RECOVERY 

7Z N;trobenzana-dS 290 . 35112 1119 14 67 . 00 D 134.0 
73 2-F1uorob;pheny1 380 . 7B61 4811 2B 49.18 D 98.4 
74 Terl)heny1-d14 1438 .6017 1162 57 33 . 29 D 116,6 
75 Pheno1-d5 682 . 71H 4B 183 . 49 D 1113. 5 
76 2-Fluorophenol 0 .7165 0 .00 NO .0 
77 2,4,6-Tr1bromophenol 194 .0414 740 2B 475.81 0 '75.8 

D-99 �
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-----------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. �

801-10 Caoitola Drive OATA FILE:FB811103 SAMPLE IO •-7C-MI0-MM5 (1:100 OlLH) �
Research Triangle Park, IIC 27713 RF FILE: FB61504 OILN FACTOR 200 �
Teleohone: (919) 544-5729 DATE: 07/09/90 �

TLI Project Nu111bar: 15988 �

ANALYSIS DATE : 07/06/90 �
Q U A N T I T A T I O H R E P 0 R T �

:za::a:::::::::::===================•=============================================================--
NAME AREA RF SCAN ISID AMOUtH, 1.19 CODE QUAN LIMIT 

1 1,4-0ichlorobenz~e-d4 432 60 IS 
2 Phenol 0 1.1577 0 320.09 HD 2000 
3 bis(2-Chloroethyl)athar 0 1.1397 0 326.29 HO 2000 

• 2-Chlorophenol 0 1.1506 0 322.09 ND 2000 
5 1,3-0ichlorabenzana 0 1.2920 0 286 . 83 HO 2000 

II 1,4-0ichlorobenzana 0 1.4004 0 264.62 NO 2000 

7 Banzyl alcohol 215 .5147 95 7755.30 0 2000 
8 1,2-0ichlorobenzana 0 1. 2386 0 299.19 HO 2000 

9 2-Methylohenol 0 .87e7 0 422.118 NO 2000 
10 b1a(2-Chloroieopraoyl)ether 0 1.2827 0 288 . 90 HO 2000 
11 4-Hathylphanol 0 .7723 0 479 . 82 HO 2000 

12 N-Hitroao-d1-n-propylam1ne 0 .8844 0 419.01 HO 2000 

13 Hexachloroathane 0 . 5105 0 725 . 97 NO 2000 

14 Hai>hthalene-d8 1325 271 14 IS 
15 Nltrobanzona 0 .4254 0 14 283.73 HO 2000 

16 Isophorone 0 .11024 0 H 200.39 NO 2000 

17 2-Nitrophenol 0 .1219 0 14 190.22 ND 2000 

18 2,4-0imethylpnanol 0 .21122 0 14 4110.,'4 HO 2000 

19 Benzoic acid 178 .1284 284 14 8354.71 0 2000 

20 b;s(Z-Chloroethoxy)aeth.ne 0 .3515 0 14 343.+5 HO 2000 

21 2,4-0ichloroohenol 0 .2108 0 u 572.58 NO 2000 

22 1,2,4-Trichlorobenzane 39 .2895 2511 14 807.119 E 2000 

23 Naphthalene 0 • 9398 0 14 128.45 ND 2000 

24 4-Ch1oroanl Hna 0 .3244 0 14 372 . 09 NO 2000 

25 HaKachlorobut&diana 0 . 1521 0 14 793.81 HD 2000 

26 4-Chloro-3--thylphenol 0 . 1796 0 14 671.96 ND 2000 

27 2-Hethyln.aphthalane 0 .6264 0 14 192. 71 NO 2000 

28 Acenaphthena-d10 6B5 583 28 IS 

29 Hexachlorocycloi>entadiene 0 .01154 0 28 27311.47 ND 2000 

30 2,4,8-Trichlorophenol 0 .2453 0 28 952.57 HO 2000 

31 2,4,5-Trichlorooheno1 0 .30•7 0 28 71115.99 HD 2000 

32 2-ctiloronaphthalane 0 .9935 0 28 235.20 HO 2000 

33 2-Hltroanillna 0 .3977 0 28 587.55 HD 2000 

34 Olr.ethylphthalate 0 .9350 0 28 2n.93 HO 2000 

35 Acanaphthy1ene 0 1. 4188 0 28 154. 72 HD 2000 

36 3-Hltroanilina 0 .1964 0 28 1189.94 HO 2000 

37 Acanaphthena 0 . 9146 0 28 255.51 ND 2000 

38 2,•-Din\trophonol 0 •1972 0 28 1184.88 ND 2000 

39 4-Nitrophanol 0 . 0821 0 28 2846.33 HD 2000 

40 Oibenzoruran 0 1 . 3733 0 28 170.16 HO 2000 

41 2,4-0initrotolueno 0 .2702 0 28 B64.70 HD 2000 

42 2,6-0initrotoluena 0 .2125 0 28 1099.88 NO 2000 

H Oiethylphthalate 0 .11088 0 28 288.92 HD 2000 

http:71115.99
http:27311.47
http:b;s(Z-Chloroethoxy)aeth.ne
FILE:FB811103


-----------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. 
801-10 C&pitola Oriva OATA FILE:FBB1803 . SAMPLE ID 4-7C-H1D-.o45 (1 ;100 O!LN) 

Research Tri.u,51• Park, NC 27713 RF FILE: FB81504 OILN FACTOR 200 

Talaphcne: (919) 544-5729 OATE: 07/09/90 

TLI Project Humber: 15968 

ANALYSIS OATE: 07/06/90 

Q U A N T I T A T I 0 H R E P 0 R T 

=============~~=========~====~====~;===~=====================:==========~===::::ss:::::z::::::::::::: 
NAME AREA RF SCAN ISIO Alo40UHT, ug CODE QUAN LIMIT 

H •-Chlorochilnyl-Phanylether 0 .H13 0 28 529.•8 NO 2000 

45 Fluorana 0 1.0694 0 28 218.52 NO 2000 

46 4-Nitro&nl1ina 0 .2353 0 28 993.18 NO 2000 

47 Phananthrana-d10 934 847 '7 IS 

48 4,11-0inltro-2-1118thylpheno1 0 .0288 0 47 8433.12 110 2000 

49 N-NltrOSOdlphenylaioine(1) 0 .5190 0 '7 329.911 110 2C00 

50 4-Bromophany1-phanylathar 0 , 1274 0 '7 1343.90 ND 2000 

51 Haxachlorobanzena 0 ,1401 0 47 1222.82 NO 2C00 

52 Pant&chlorophano1 0 .0284 0 '7 11039.21 HD 2000 

53 Phananthrana 0 1,04811 0 47 1&3.32 ND 2000 

54 Anthracana 0 , 7975 0 47 214.74 NO 2000 .,55 Di-n-butylphthalata 0 • 7873 0 217. 54 NO Z000 

58 F1uoranthana 0 .8510 0 47 201.26 HO 2000 

57 Chryaane-d12 157 1302 57 IS 

58 Pyrena 0 2.11306 0 57 388.57 NO 2000 

51 Buty1benzylphthalata 0 1.0210 0 57 1001.12 NO 2000 

60 3,3'-0ichlorobenz1dina 0 .1905 0 57 5365.40 NO zooo 
61 Ban20ta)anthracana 0 .5917 0 57 1727. 60 HO 2000 

62 Chryaane 0 1.3525 0 57 755.75 NO 2000 

&3 bia(2-Ethylhexyl)phttw.1ata 0 .49511 0 57 2062. 40 HO 2000 

6' Parylana-d\2 l 1B 502 64 IS 

55 Di-n-oc:tylPhthalata 0 .9707 0 64 1396.85 ND 2000 

66 llanzo(b)fluor&ntnana 0 .8181 0 64 1857.48 ND 2000 

67 Banzo(k)fluoranthana 0 1.6757 0 64 1109.18 NO 2000 

ee Banzo(a)pyrane 0 1.4188 0 114 955.72 NO zooo 
69 Indano(1,2,3-cd)pyrena 0 .5777 0 e4 2He.e, ND 2000 

70 Oibanz(a,h)anthracene 0 .6305 0 64 2150.64 110 2000 

71 ll<ln20(g,h,i)p11ryl11na 0 1.0703 0 64 126S.86 NO 2000 

---------=========-====--=========--=====================~==================================:================= 

S U R R O Q A T E SUHHARY AREA RF SCAH 1Sl0 AMOUNT COOE X RECOVERY 

72 Nltrcbenzana-d5 0 .2240 0 14 .oo NO .o 
73 2-FluorobiPhanyl 0 .5997 0 ZB .00 HO .o 
H Tarphanyl-d14 0 .4G72 0 57 .00 NO .o 
75 Phanol-d5 0 .8310 0 .oo HD .o 
711 2-Fliiorc,phanol 0 .5721 0 .oo NO .o 
77 2,4,6-TribroaoPhllnol 0 .02•2 0 ze .00 HO ,0 

D-101 �
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78 �
SEM!VOLATILE CONTINUING CALIBRATION CHECK �

~ab Name:Triangle Labs, Inc. Contract:68-01-7407 

Lab Code: TRILAB Case Na.; ***** SAS Na.: ****** SDG No.: ***** 

Instrument ID: F Calibration Oate:07/03/90 Time:1255 

Lab File IO: FB809 Init. Calib. Oate(s): 07/02/90 07/02/90 

Min RRF50 for SPCC(#l ; 0,050 Max 7.D for CCC<*l = 25,0% 

COMPOUND RRF :RRF:50 'l.D 
:------------==-----------c-:--m=z-:------1---=--: 
:Phenol * 1.432: 1 . 526: -6.5, 
lbis(2-Chloroethyl)ether 1,139: 1.234: -8.3: 
:2-Chlorophenol 1, 115: 1. 248: -12.0: 
:1,3-Dichlorobenzene 1,533: 1,469: 4.2: 
:1,4-Dichlarobenzene 1. 577: 1. S3 l : 2.9** 
:Benzyl alcohol 0,409: 0,484: -18. 1: 
:1,2-Dichlorobenzene 1.455: 1.408: 3.2: 
:2-Methylphenol 0.852! 1. 166: -36.Bt 
lbis(2-Chloroisopropyl)ether: 2.005: 2.382: -18.8: 
:4-Methylphenol 0.786: 1.028: -30.8: 
:N-Nitroso-di-n-propylamine # 1.167: 1,091 i 6,5# 
:Hexachloroethane 0,398: 0.324: 18.7: 
:Nitrabenzene 0.570: 0.579: -1.4: 
: Isophorone 0.002: 0.902: -12.s: 
:2-Nitrophenol * 0.166: 0. 151: 9.0, 
:2,4-0imethylphenol 0.293: 0.361 -23.1: 
:senzoic acid 0.144: 0.155 -7.~: 
ibis(2-Chloroethoxy>methane 0.390: 0.374 4.0: 
:2,4-Dichlorophenol 0.447: 0.354 20.ei* 
:1,2,4-Trichlorabenzene 0.601: 0.594 1 . 1 : 
!Naphthalene 1.130: l. 145 -1. 4: 
i4-Chloroaniline 0.353: 0.241 31.8: 
:Hexachlorobutadiene * 0.303: 0.245 19.3* 
:4-Chloro-3-methylphenol * 0.253: 0,306 -20.ss 
:2-Methylnaphthalene 0.994: 0.770 22.6: 
:Hexachlorocyclopentadiene tt 0.128: 0.147 -14.94t 
:2,4,6-Trichlorophenol * 0.456: 0.485: -6.3* 
l2,4,5-Tri~hlorophenol 0.550: 0.608: -10.s: 
:2-Chloronaphthalene 1,242: 1.172: 5.o: 
:2-Nitroaniline 0.380: 0.527: -38.9: 
:Oimethylphthalate 1.210: 1.373: -12.s: 
:Acenaphthylene 1. 709: l.509: 11.7: 
:2,6-Dinitrotoluene 0.306: 0.280: 8.7: 
:3-Nitroaniline 0.199: 0.165: 17.01 
:Acenaphthene * 1.152: 1. 138: l .2t 
:2,4-Dinitrophenol It 0,079; 0.080: -1 • 31t 
:4-Nitrophenol tt 0.089: 0.086: 3.81* 

FORM Vll SV-1 

D-101 �



7C �
SEMIVOLATILE CONTINUING CALIBRATION CHECK �

Lab Name:Triangle Labs, Inc. Contract:68-Clll-7407 

Lab Cod~: TRILAB Case No.: ***** SAS No . : ****** SJG No, : ** * * * 

Instrument ID: F Calibration Date:07/03/90 Time:1255 

Lab File ID: F8809 Init. Calib. Date(sl: 07/02/90 07/02/9121 

Min RRF50 for~SPCC(#) = 121.05121 

COMPOUND 
~===~==================~==== 
:Oibenzofuran 
:2,4-Dinitrotoluene 
lDiethylphthalate 
:4-Chlorophenyl-phenylether 
:Flucrene 
:4-Nitr-oaniline 
,4,6-Dinitro-2-methylphenol 
IN-Nitrosodiphen~lamine<Cl) 
:4-Bromophenyl-phenylether 
:Hexachlorobenzene 
:Pentachlorophenol 
\Phenanthrene 
:Anthracene 
lDi-n-butylphthalate 
:Fluoranthene 
IPyrene 
: Butylbenzylphthalate 
:3,3'-Dichlorobenzidine 
:Ben zo(alanthracene 
:Chrysene 
:bisC2-Ethylhexyl)phthalate 
:oi-n-octy lphthalate 
:oenzo(blfluoranthene 
: senzo(klfluoranthene 
:senzoCa)pyrene 
:Indeno<l,2,3-cdlpyrene 
:Dibenz<a,hlanthracene 
:BenzoCg,h,ilperylene 

:2-Fluorophenol 
iPhenol-d5 
: Ni tr'obem zene-d5 
: 2-Fluorobiphenyl 
:2,4,6-Tribromaphenol 
:Terphenyl-dl4 

Max %0 for CCC(*) = 25.0% 

RRF :RRF50 %0 �
======:======:==~=~=: �

l • 734 : 1 • 833 : -5.7: �
0.378: 0.3271 13.5: �
0.879: 1.045: -10.a: �
0.7931 l . 016: -20.2: �
1 .41213: 1.439: -2.6: �
0,203: 0. 150: 26,4: �
0,036: 0.035: 0,5: �

s 0.430: 0.381: 11. 6* 
0, 141: 0.155: -9.8: 
0.114! 0.1391 -22.1: 

* 0.032: 0.030: 6.0. 
l . 138 l 1 . 160: -2.0: �
1.017: 1.110: -9.2 : �
0, 7 6 7 I 0 • 661 : 13.8: �

* l • 423: 1 • 708 i -20.0* 
2. 488 I l. 757 : 29,4: 
0 . 581: 0 , 494: 15 . 121: �
0.166\ 0.107: 35,61 �
1.426 : 1 , 369: 4.0: �
1 • 491 : l • 31211 : 12.s: �
0.873: 0.725: 16.9; �

* �3.237: 3.143: 2.9* 
2. 377 : 2 . 21Z6 : 7.2: �
3.1271 2.559: 18. l: �

* �2,059: 1.755: 14.8* �
1 , 2761 0 . 022: 35,6: �
l. 604: l. 008: 37. 1: �
l • 731 : l • 138 : 34 . 3: �

0 .614: 0.717: -16.7: �
0.8621 0,714: 17.2: �
0.306: 0 . 356: -16 . 5: �
0.850: 0 . 786: 7 . 6: �
0,036: 0.041: -1 4 . 1: �
0.710: 0.61212: 15.3: �

Ill Cannot be sepa r ated f rom Diphenylamine 

FORM VII SV-2 

D-103 �



68 
SEM!VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name:Triangle Labs, Inc. ContractibB-01-7407 

Lab Cod~: TRILAB Case Na.: ***** SAS No . : U *U * SDG No.: ***** �

Instrument ID: F Calibration Date(sl:07/02/90 07/02/90 �

Min RAF for SPCZ;C#) = 0.050 Max 1.RSD for CCCC*l = 30.0% �

:LAB FILE ID: RRF20 =F88051Z13 RRF50 •FB80504 �
:RRF80 =FB80502 RRF120=F880501 RRF160=F8805 

% 
COMPOUND :RRF20 :RRF50 :RRF80 :RRF120:RRF160: RRF I RSD : 

:==========•===============~:•a:&:::m==~==:======:=~====l====~n:=c====J=~===: 
:Phenol * l.lZl13: 1.2191 1.530: 1.4791 1.920: 1.4321 23.0* 
:bis(2-Chloroethyllether 0.879 : 1.100: 1.110: 1.103: 1.506: 1.139: 19.0: 
:2-Chlorophenol 0.959: 1.1Z172: 1.1111 1.011: 1.362: 1.115: 13.0: 
:1,3-Dichlorobenzene 1. 497: 1 • 497 : 1 • 534: 1 • 483: l . 653: l • 533: 4. 0: 
:1,4-Dichlorobenzene * 1.512: 1.564: 1.578: 1.518: 1.714: L.S77: 5.llU 
:Benzyl alcohol 0.310: 0.396: 0.421: 0 . 405: e.~16: 0 . 410: 11.0: 
:1,2-Dichlorobenzene 1.429: 1.421Zll 1.4781 1.397: 1.5501 1.455: 4.0: 
:2-Methylphenol 0.688: 0.8841 0.8201 0.811: 1.0571 0.852: 15.IZI: 
lbis<2-Chloroisopropyllether: 2.073: 1.999: 2.129: 1.948: 1.878: 2.005: 4.0: 
:4-Methylphenol QJ.586: 0.788 0.786: 0.770: 1.000: 0.786: 10.0: 
:N-Nitroso-di-n-propylamine # 1 • (1)47 : 1 • 223 1 • 233: 1 • 119 I 1 • 216: 1 • 168 I 6. 0# 
:Hexachloroethane 0.3721 0.413 0.391: 0.3801 0.435: 0.398: 6.0: 
:Nitrobenzene 0.542: 0.599 0.596: 0.5341 0.5011 0.5711 5.0 : 
: I sophorone 0.6561 0.861 0.830: 0.7421 0.919: 0.802: 12.0: 
:2-Nitrophsnol * 0.1481 0.158 0.196: 0.181 I 0.148: 0.1661 12.0* 
:2,4-0imethylphenol 0.202: 0.294 0.305: 0.290: 0.375: 0.293: 20.0: 
:Benzoic acid 0.144 0.167: IZl.139: 0.120: 0.144: 11.0: 
:bis(2-Chloroethoxylmethane 0. 293: 0. 39S 0.401 : 0. 369: 0. 492 : 0 • 390 : l B. 0: 
:2,4-Dichlorophenol * 0.4171 0.431 0.4841 0.454: 0.448: 0.4471 5.0* 
:1,2,4-Trichlorobenzene 0.632: 0.601, 0.643: 0.571: 0.558: 0.601: 6.01 
:Naphthalene l . 025 : l • 127 : 1 • 134 : 1 . 067 : l . 295 : 1 . 130: 9. 0 : 
:4-Chloroaniline 0.276: 0.355: 0.383: 0.356: 0.397: 0.353: 13.0: 
:Hexachlorobutadiene * 0.324: 0.323: 0.326: 0.212: 0.271: 0.303: 9.0* 
:4-Chloro-3-methylphenol * 0.198: 0.248: 0.265/ 0.2461 IZl.308: 0.2531 15.0* 
:2-Methylnaphthalene liL917: 0.965: 1.060: 0.975: 1.IZl55: 0.995: 6.01 
:Hexachlorocyclopentadiene tt 0.065: 0.1231 0.151: 0.143: 0.159: 0.120: 29.0# 
:2,4,6-Trichlorophenal * 0.3901 0.455: 0.505: 0.440: 0 . 490: 0.456: 9.0* 
:2,4,5-Trichlorophenal 0.583: 0.585: 0.511: 0.523: 0.550: 7.0: 
12-Chloronaphthalene 1.216: 1.2371 1.2601 1.186: 1.310: 1.2421 3.0: 
:2-Nitroaniline 0.429: 0.3741 0.333: 0.382: 0.380: 10.0: 
:Dimethylphthalate 1 . 201 I 1 • 243: 1. 280: 1 . 213: 1 • 154: 1 . 2 L8: 3. 0: 
!Acenaphthylene 1.602: 1.744: 1.754: 1.624: 1.822: 1.709: 5.0: 
:2,6-Dinitrotoluene 0.2901 0.2991 0.3091 0.294: 0.339: 0.306: 6.0: 
:3-Nitroaniline 0.201: 0.204: 0.196 : 0.193: 0.199: 2.0: 
:Acenaphthene * 1.104: 1.158: 1.164: 1.095: 1.237: 1.152: 4 . 0* 
:2,4-Dinitrophenol tt 0.066: 0.093: 0.087 : 0.070: 0.079: 16. 011 
:4-Nitrophenol tt 0.0841 0.098: 0.087: 0.087: 0.089: 6. 01f 

FORM VI SV-1 
·,. 
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6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name:Triangle Labs, Inc. Contract:68-01-7407 

~ab Code: TRILAB Case No.: ***** SAS No.: ****** SDG No. : U *U 

Instrument ID: F Calibration Oate<s):07/02/90 07/02/90 

Min RRF for SPCC<tt> 0,050 Max 'l.RSO for CCC<*>~ 30.0% 

:LAB FILE ID: RRF20 "'F880503 RRF50 =F880504 �
:RRF80 ..F880502 RRF120=F880501 ARF160=F8805 �

'l. 

COMPOUND :RRF20 :RRF50 !RRF80 'RRF1212l!RRF160! RRF : RSD : 
·---------------------------·------'------·------ =e~c~=:=====a:~=~c~~:E====:.--------------------------~,------,------ -----
:Oibenzofuran 1.675: 1. 722 1. 794 1.690! 1. 787 ! 1. 734 ! 3.0: �
:2,4-Dinitrotoluene 0.319: 0.363 0.422 0.399 ! 0.389! 0.378: 10. 0: 
:Diethylphthalate Cll.893: 0.875 0.882 0.862! 0.884! 0.879: 1. 0: 
:4-Chlorophenyl-phenylether 0.804! 0.831 0.846 0, 735: 0. 748! 0.793: 6.0: 
:Fluorene 1. 352: 1 .389 1.456 1.370: l. 446 ! 1.403: 3.0: 
!4-Nitrcaniline 0.228 0.185 0, 197: IZl,204: 0,203! e.0: 
!4,6-Dinitro-2-methylphenol 0.032 0.0451 0.037: 121.030 0.036! 19.0: 
:N-Nitrosodiphenylamine((ll * 0.465! 0,482 121.437: 0,406! 121,363 0,430: 10.0* 
:4-Bromophenyl-phenylether 0, 145 ! 0. 170 0, 145: 0. 119 l e.120 0.141: 13.0: 
!Hexachlorobenzene 0. 101 0. 137 0.114: 0.100: 0.120 0.114: 13.0: 
:Pentachlcrophenol 0.025 0.036: 0.033: 0.036 0.032: 16.0** :Phenanthrene 1. 131 1.155 1.216: l. 112: 1.074 1,138: 4,0: 
:Anthrac:ene 1 ,tll58 1.056 1.082: 0.981: 0,908 1.017: 7.0: 
:Oi-n-butylphthalate 0,640 0.737 0.857: Cll.808: 0,793 0.767: 10.0: 
:Fluoranthene * 1,204 1.577 1.627: 1.424: 1. 284 1. 423: 12.0* 
:Pyrene 2.530 2.314 2.708: 2.765! 2.122 2.488: 10.0: 
:8utylbenzylphthalate 0.400 0.511 0.665: 0.723: 0.607 0.581 ! 22.0: 
:3,3"-Dichlorobenzidine 0.112: 0. 129 Cl). 159: 0,171: 0.258 0. 166: 34.0! 
l8enzo(a)anthracane 1.163: 1 .397, 1.555: 1 . 501 : 1.5121 1.426: 11.0: 

:Chrysene 1.528: 1.440: 1,447: 1,507: 1.536: 1,491: 3,0: 
lbis<2-Ethylhexyllphthalate 12:,607! 0. 760: 0.990! 1 .089: 0.918: 0.873: 21.0: 
:Di-n-octylphthalate * 3. 166: 3.257: 3.209! 3.049: 3.505: 3.237: 5.0* 
lBenzc{blflucranthene 1.427: 2.115: 2.832: 2.474: 3.035: 2.377: 26.0: 
lBenzo<klfluoranthene 2,433: 3,069! 3,655: 3,283: 3,193: 3. 127: 14.0: 
:Benzo<alpyrene * 1.218: 1.853: 2.318: 2.152! 2.755! 2.059: 27 .0* 
:Indena<l,2,3-cd>pyrene 1. 174! 1.194: 1.129! 1.1831 1. 699: 1.276! 18.0! 
:Oibenz<a,hlanthracene 1. 281: 1.614: 1. 4471 1,440: 2.23'7: 1.604: 23.0! 
l8enzc<g,h,i)perylene l.b341 1.332: 1.6731 1.752: 2.264! 1. 731: 19. 0: 
:---------=========-=====================================================:==: 
:2-Fluorophenol (/J,431: 111.556 0.619: 0.615: 0.849: 0.614: 24.0! 
:Phenol-d5 0.628: 0.804 0.864: 0.873! 1. 143: 0,862: 21. 0: 
:Nitrobenzene-d5 0 . 256! 0.326 0.320: 0.289: 0.338: 0.306! 10.0: 
:2-Fluarcbiphenyl 0.852! 0.852 0.884! 0.805: 0.859: 0. 851: 3.0: 
:2,4,6-Tribromophenol 0.029: tlJ .031 '21.040! 0.042: 0,040: 0.036! 17.0: 
!Terphenyl-d14 0.577! 0.642 Cll.852! Cll.BCllCll: 0.681: 0.710! 15 .Cll: 

( 1 ) Cannot be separated from Diphenylamine 

FORM VI SV-2 
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78 �
SEMI"°-ATILE aNTil'Ull',G m..l~TIO\I 0€0< �

Lab Nasne:Tr-iangle Labs, Inc. Ccntract:68-f2l1-7407 

Lab Code: TRILAB Case !lo,:***** SAS l\b,: ****** 500 l\b,: *~*** 
Instn.Jirent ID: F Calibratia, Date:11l7/06/9(l) Tirre:1257 

Lab File ID: FBBl~ Init. Calib. Date<s>: 11l7/06/9(l) 07/06/90 

Min RRF52l for SPCI:(#) = 0.0512! Max 'l.D for al:(*) '" 25.!21"/. 

~ :RRF50 'l.O .·---------------·___ ,---·---· 0 ---I----- t -- o 

!Phenol * 1.299: 1.158: 10.s, 
:bis(2-Chloroethylletrer 1.161: 1.13ti: 2.2: 
:2-ctilQ('"Qphenal 1.161: 1.151: Cll.9: 
:1,3-Dichlorobenzene 1.343: 1.292: 3.8: 
:1,~Dichlorcbenzene * 1.398: 1.400: -f2l,2* 
!Benzyl alcot-cl 11).512! 0.515: -f2l.5: 
:1,2-'-Dichlorobenzene 1,261: 1,239: i.e: 
!2--Methylphenol 0.928: Ill.Sn: s.s: 
:bis<2-0lloroisoprcpylletrer: 1,454: 1,283: 11.e: 
:4-i'Ethylphenol Cll.787: 0.n2: 1.9: 
: N-Ni troso-d i-n-prcDYlamine ti 0.949: 0.864: 6.Btt 
IHexachloroethane Cll,513! 0.51111! 0.5: 
lNi tl"'ObenZS'\E! 11l.4oCll: 0.425: 7.6: 
:Isoprora,e 11).b37: 0.61Zl2: 5,5: 
12-Nitrophenol * 0.119: 0.122: -2.7* 
:2,4-Dirrethylphenol 0.278: 121.262! 5.9: 
:Benzoic acid 121. 11219: 121.120: -17.3: 
:bis<2-0iloruetroxylrrethiine 0.373! 0.351: 5.7: 
:2,4-0ichloropt-Enol a 0,226: 0.211: 6,6* 
:1,2,4-Trichlorobenzene 0.298: 111.289: 2.7: 
:Naphthalene 0.959: 0.940: 2.0: 
:4-chloroaniline 0.316, 0.324: -2.6: 
!HexachlorubJtadiene * 0. 159: Cll.152: 4.6* 
!4-chloro-3-thylphenol * '2l. 184: 0.100: 2,6* 
:2-Methylnaphthalene 0.668: Cll.626: 6.3: 
:Hexac:hlonx:yclopentadiene # 0. 103: 0.oos: 17.llt 
:2,4,6-Trichlor-cphenol * 0.254: 0.245: 3.2* 
:2,41 5-Trichlor-cphenol 0.324: 0.305: 5.9: 
:2-Chlorcnapt,thalene 121,973: Cll.994: -2, 1: 
:2~itroaniline 0.409: 0.398: 2.4: 
:Dimethylpt,thalate 0.9:57: 0.935: 2.3: 
:Ac:enaphthylene 1.435: l.419: 1.1: 
:2,6-Dinitrctoluene 0.221: 0.212: 3.8: 
: 3--Ni troani l ine 0.187: 0.196: -5.12): 
!Acenaphthene * 0.951! Cll.915! 3.8# 
:2,4-Dinitroph3.ol It Cll.281: 121,197: 29.91t 
!4--Nitropt-enol ti 0.111)3! 11).(282: 20,3# 

Fc:R'1 VII SV-1 

D-106 �

http:2,4-Dinitroph3.ol


---------

7C �
SEMIvO....ATILE aJllT IN.JIN3 a:LlER\TIO'J D-£0< �

Lab Naire:T..-iangle Llbs, Inc. Contract:68-01-7407 

Lab Code: TIUL.AB Case !lb.:***** SAS !'cl,: ****** SOG !lb.:***** 
Instrument ID: F Calibraticn Date:07/06/90 Time:1257 

Lab File ID: FB81504 Init. Calib, Date<sl: 07/06/90 07/06/90 

Min RfF'50 for SPCC(#) = 0.(Z)5(2) Max 'l.D for a:c<*> .. 25. 0"/. 

i'.D-·-----·--- '----..---,---,-----. 
:Oibenzofuran t.368: 1. 373: -Ql.4: 
:2,4-Dinitrotoluene 0.271: 0 . 27e: 0. i: 
:oiethylphthalate 0.817: 0 . 62)9: 1. 1: 
:4-Chloro;::,renyl-phenyletrer 0.443: 0.441: 0.s: 
:Fluorene 1.079: 1.069: 0,9: 
: 4-Ni troaniline 0.204: 0.235: -15.1: 
:4,6-0initro-2--n-ethylphenol 0,039: 0.027: 32.3: 
:N-Nitrosodiphenylamine(<ll * 0.507: 0.519: -2.3* 
:4-Broiophenyl-phenylether ' 12!.133: 0.127: 4.3:I 

I Hexach lorobenzene : 0.149: 0.140: 6.3: 
:Pentachlorcphenol * 0.11132: 0.028: 12.5* 
:Phenanthrene 1.044: 1.0491 -Ql.5: 

Il/:f"\thracene • 0.7S.ZI: 0,798: -6.3: 
:oi-n-b.ltylphthalate .. 0,938: 0.787: 16, l: 
:Fluorantrene * 0 . 883: 0.851: 3,6* 
:Pyrene 3.052: 2,631: 13.8: 
:a.ttylbenzylphthalate 1.236: 1.021: 17,4: 
:3,3' -Dichlorobenzidine 0.242: 0.191: 21.3 : 
18enzo(alantrracene 0.777: 111.592: 23.B: 
:Ct,rysene 1.344: 1.353: -0.7: 
!bis(2-€thylt-exyllphthalate 0.872: 0,4q6: 43.2! 
:Oi-n-octylphthalate s 0.897: 0.971: -8.3* 
:Benzo(blfluoranthene : 0.796: 0.818! -2.s: 
:Benzo(k)fluoranthen&! 1.716: 1.676: 2.4: 
:Benzo(a)pyrene * l.37B: 1.4191 -3.0* 
:Indeno(l,213-cdlpyre,e 0.446: 0.578: -29.4: 
:Oibenz<a,hlanthracene 0 .S64: 0.630: -11.9: 
:Benzo(g,h,ilperylene 0.937: 1,070: -14.3: 

:2--Fluoropl"B'lol 0.648: 0.572: 11.a: 
IPhenol-dS 0.806: 0.831: ·6.21 
:Nitrobenzene--1:15 0.239: 0.224: 6.2: 
:2--Fluorobiphenyl lll.::£171 lll.tm21: -2 . l: 
:2,4,6-Tribrorophenol lll.024: lll.024: 0.9: 
:Terprcnyl-d14 0.643: 0.467: 27.3: 

(1) Cannot be separated from Diphenylamine 

FCR1 VII SV-2 
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68 
5EMI'vO...ATILE CR3f=i\lICS I NI TI~ CA..IffiATICN DATA 

Lab Name:Triangle Labs, Inc. Ccntract:bS~l-7407 

Lab Code: TRILAB Case l\b.: ***** SAS l\b.: ****** SDG l\b.: ***** 
lnstn..iment ID: F Calibration Date<s):07/12)6/90 07/06/912) 

Min RAF for SPCCC#) = 0.050 Max i'.RSO for a:c(* ) = 30.0"/. 

:LAB FILE ID: ffF2l2l =FBB1503 lfl='50 =A381::,z)4 �
:RAFEJZJ =FBB1502 RAF120=FB81501 RAF160=FB815 �

I. 
:RRF2Ql :~ :FR="OO :RAF12!ZllRAFltllJ: RAF : RSO : 

* 1.107: 1.1~: l.503: 1.498: 1.223! 1.298: 14.011: 
:bis<2-Ctiloroethyl)etrer 1.109! 1.136: 1.224: 1.257: l.079l 1.161! 6.0: 
: 2-Chloro;::,henol 1.040l 1. 151: t.278: 1.304: 1.034: 1. 161: 10.0: 
:1,3-Dichlorobenzene 1.369: 1.292: 1.450: 1.444: 1.161: 1.343: 8.0: 
:1,4-Dichlorobenzecie * 1.411: l.4021: l.48ll 1.510: 1.188! 1.398: 9.0* 
:Benzyl alc:ct-ol 0.494: 0.5151 0.517: 0.:563: 0.471: 12).512: 6.0: 
11,2-Dichlorcbenzene 1.291: 1.239: 1.326: 1.355: 1.095: 1.261: 8.0: 
:2-f'ethylprenol 0.839: 0.077: 1.032: 1.019: 0.872! 0.928: 9.0: 
:bis<2-Chloroisopropyl)ether: 1.495: 1.283: 1.793: 1.653: 1.056: 1.454! 19.0: 
: 4-Methylphenol 0,557: 0,772: 0.889: 0.923: 0.794: 0.787: 18. 0! 
:tv-Nitroso-di-1"'1-propylamine # 0.985: 0.884: 1.064: 1.12138: 0.775: 0.949: 12.01* 
:Hexachloroethane 0.52X2l: 0.511: 0.~: 0.553: 0.445: 0.513! 8.0: 
:Nitrcbenzene 0.487: 0.425: 0.536: 0.478: 0.376! 0.461: 13.0: 
: I sopt-oraie 0.022: 0.tllJ2: 0.119: 0.687: 0.556: 0.637: 10.0: 
:2--Nitrophenol * 0.095: 0.122: 0.137: 0.138: 0.102: 0.119: 16.011: 
:2,4-Ditrethylphenol 0.254: 0,262! 0.304: 0,309: 0,263: 0,279: 9,0: 
:Senzoic .-teid 0.120: 0.114: 0.112: 0.1284: 0.110: 17.0: 
:bis(2-Chloroett-oxy)rrethane 0.347! 0.352: 0.416: 0.405: 0.344: 0.373: 9.0: 
:2,4-Dichlorophenol $ 0.1751 0.211: 0.257: 0.267: 0.218: 0.226: 16.0* 
:1,2,4-Trichlorcbenzene 0.314! 0.290: 0.328! 0.319! 0.238: 121.298: 12.0: 
!Naphthalene 0.973: 0.940! 1.'2l39: 1.019: 0.824: 0.959: 8.0: 
:4-Chlo.-oaniline 0.240! 0.324: 0.374! 0.367: 0.276! 0.316: 18.0: 
:HexachlorobutAdiene * 0.173! 0.152! 0.179: 0.174: 0.120: 0.159: 15.0* 
l4-Chloro-3--methylphenol * 0.156! 0.100: 0.207: 0.206: 0.174: 0.184: 11.0* 
:2-i"'ethylnaphtha.lene : 0.631: 0.626: 0.745: 0.737! 0.601! 0.668: 10.0: 
:Hexachlo~yclopent.adiene # 0.074: 0.IZBS: 0 . 132: 0.129! 0.095: 0,1'2l3: 25.0it 
:2,4,6-Trichlorcphenol * 0.202: 0.245: 0.299: 0.301: 0.220: 0.254: 17.0* 
:2,4,5-Trichlorophenol 0.305: 0.372: 0.360: 0.259: 0.324: 16.0: 
!2-chlcralaphthalene 0.957: 0.994: 1.038: 1.12155: 0.823: 0.973: 9.0: 
!2-Nitroaniline 0,398: 0.476! 0.459: 0.298: 0.400: 19.0: 
:Dimethylphthalate 0.891: 0.935: 1,079: 1.038: 0.791: 0.957: 13.0: 
:r«;:enaphthylene 1.306! 1.419: 1.tllJl: 1.633: 1.216: l .43'5! 12.0: 
:2,6-Dinitrotoluene 0.184: 0.213: 0.258: 0.272: 0.179: 0.221: 19.0: 
: 3--Ni troan i line 0.196: 0.225: 0.203: 0.123: 0.187: 23.0: 
:Ac:enaphtt-ene * 0.948: 0.915! 1.053: 1.062: 0.778! 0.951: 12.0* 
:2,4-Dinitruphenol # 0.197! 0.334: 0.393: 0.236: 0.282: 27.121# 
!4--Nitrcphenol # 0.002: 121.133! 0.119: 0.079: 0.103: 26.01* 

------------- ---'--- --- --- --- --- --

FCR1 VI SV-1 
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{;£, 

5EMI\U.ATIL£ CR3A"JICS INI TI {:t.. CTUfRATIOII ~TA 

Lab Natne:Triangle Labs, Inc. c.ontract:68-01-7407 

Lab Cede:. TRILAB Case l\b.: ***** SAS l\b.: ****** 500 No,:**~** 

lnstrunait ID: F Calibratiai Date<s>:07/06/90 07/06/90 

Min~ for SPCC(#) = 0.050 Max i'.RSD for O:::C< JC l 

a.AB FILE ID: j Rlv20 =FBB1503 ~ =Fi381504 �
:Fff82l =-FB81502 ~120=f'1381512Jl ~1ta0=f"El815 �

,. 
:FR=:20 :~ :RlvB21 :R1v120:~160: RRF : RSD : .----.___ ,-----·----·---·-----·--.,---,---,---,---,---,---.--. 

:oibenzo-furan 1,322: 1.373: 1.487: 1.510! 1.149: 1.368: 10.0: 
:2,4-Dinitrotoluene 0.207: 0.270: 0.335: 0.324: 0.217: 0.271: 21.0: 
:oiethylphthalate 0.772: 0.9119: 0.951: 0.952: 0.603: 0.817: 17.0: 
:4-Chlorophenyl-prenylether 0.479: 0.441: 0.482: 0.466: 0.349: 0.444: 12.0: 
:Flucrene 1.0:55: 1.069: 1.223: 1.207: (Zl.842! 1.079: 14,0: 
:4~itrcanil ine 0.235: 0,232: 0.205: 0.146! 0.205: 20.0: 
:4,6-Dinitro-2-methylpt"'elol 0,027: 0.046: 0.045: 0.040! 0.039: 22.0: 
:N-Nitrosodiph:?nylamineCCl> * 0.523: 0.519: 0.525: 0.552: 0.418: 0.512!7: 10.0* 
!4-Brcmopre,yl-phenyletl-er 0.126: 0.1271 0.1451 0.156: 0.110: 0.133: 13.0: 
:~xachlor-obenzene 0.1291 0.1401 0.159: 0.1761 0.1421 0.149: 12.0: 
lPentachlorophenol * 0.0281 0.034: 0.0381 0.029: 0.032: 13.0* 
: Pt-&nan threne 1.133: 1.049: 1.1091 1.1181 0.811: 1.044: 12.01 
:~thracene 0.920: 0.7<r8: 0.769: 0,7251 0.54'Zll 0.750: 18,0: 
:oi-n-outylphthalate 0.724: 0."~87: 1.11i: 1,149: 0.920: 0.938: 20.0: 
:Fluoranthene * 0.713! 0.8511 1.016! 0.970: 0,Sb4: 0.883: 13.0.1: 
IPyrene 3.6121 2.631: 3.9831 3.086: 1.9461 3.li'!52: 26.0: 
:a.itylbenzylphthalate 0.879: 1.021: 1.756: t.536: 0.989: 1.236: 31.0: 
:3,3'-Dichlorobenzidine 0.156: 0.191: 0.291: 0.325: 0.248: 0.242: 28.0: 
:3enzo(a>anthracene 0.599: 0.592: 0.893: 0.959: 0.841: 0,777: 22.0: 
:Qyysene 1.545! 1.353: 1.438: 1.331: 1.0::i-:z: 1.344! 13.0: 
:bisC2-Ethylhexyl>phthalate 0.709: 0.496: 1,242: 1.115: 0.Bi'X1l: 0.872: 34.0: 
:oi--n-oc::tylphthalate * 0.758: 0.971: 0.999: 0.00't: 0.877: 0.897: 10.0* 
:Benzo(blfluorantt-eie 0.319: 0.818: 0.949! 0.996: 0.896: 0.796: 34.0: 
:Benzo(klfluoranthene 1.137: 1.676: 2.402: 2.044: 1.324: 1.716: 30.0: 
:Benzo<a>pyrene :,: 1,372: 1.419: 1.836: 1,368: 0,893: 1.378: 24.0* 
:Indeno(l,2,3-cd)pyrene 0.491: 0.578: 0.332: 0.341: 0.490: 0.447: 23.0: 
:Dibenz(a,hlanthracene 0.394: 0.630! 0.400: 0.605: 0.700: 0.564: 22.0: 
:BenzoCg,h,i)perylene 0.848: 1.070: 0.883: 0.945: 0.937: 0.937: 9.0: 

:2-Fluorophenol 0,484: 0.572: 0.768: 0.772: 0.646: 0.649: 19.0: 
:Pt-enol-d5 0.786: 0.831: 0.998: 0.975: 0.841: 0.886: 10.0: 
:Nitrobenzene-dS 0.231: 0.224: 0.277: 0.269: 0.193! 0.239: 14.0! 
:2-Fluorobiphenyl 0.599: 0.600: 0.630: 0.619: 0.490: 0.588: 9.0: 
:2,4,6-Tribrcmophenol 0.017: 0.024: 0.029: 0.029: 0.023: 0.024: 19.0: 
:,er-phenyl-d14 0.564: 0.467: 0.8651 0.776: 0.543: 0.643: 26.0: 

<I) Cannot be separated frcm Diphcnylamine 

~ VI Sv-2 
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CASE NARRATIVE 
Triangle Laboratories, Inc. �

801-10 Capitola Drive �
Research Triangle Park, NC 27713 �

(919)-544-5729 

DATE: June 29, 1990 

CLIENT P.O. NO: 3808 T-7 

TLI NO: 1§916 

OBJECTIVE: Analysis of VOST tubes for a specified list of 
volatile compounds. 

METHOD: 

The VOST tubes were analyzed according to Method 5040 from 
the EPA SOW-846. The internal standards bromochl oromethane, 
1, 4-d if l uorobenzene and ch l orobenzene-d5 were added in the 
amount of 0.25 ug immediately prior to analysis by GC/MS. The 
surrogate standards, to1uene-d8 and benzene-d6 were added in the 
amount of 0.15 ug immediately prior to analysis by GC/MS. 

The GC/MS analysis conditions are listed below: 

Purge and trap: Tekmar LSC-2000 
Purge: 1 1 min. 
Desorb Temperature: 180 C 
Desorb Time: 4 min. 

GC: 
Column: 30 m x .52mm DB624 
Program: O C hold 4 min to 105 c 

at 6 C/min 

MS: 
Scan: 35-260 amu at 0.55 s/scan 
Source Temperature: 180 C 
Interface: Jet Separator, 190 C 

RE:PORT: 

Enclosed with the case narrative are the chain of custody, 
sample log-in sheets and instrument work sheets and log pages. 

The data are reported as quantitation reports, chromato
grams, interim reports, and spectra of detected compounds . The 
quantitation report header gives the samp1e and calibration 
injection ID, as 'data file' and 'RF file' respectively. The 
sample name, dilution factor, TL! project number, date of report, 
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CASE NARRATIVE 
Triangle Laboratories, Inc. �

801-10 Capitola Drive �
Research Triangle Park, NC 27713 �

(919)-544-5729 

and analysis date are also listed in the quantitation report 
header. The raw areas and scan numbers found on the quantitation 
report are from the interim report. The response factors used 
are the ~verage response factors from the initial calibration. 
All initfal and continuing calibration data is located in the 
back of the data package. The !SID is the internal standard 
identifier. Those compounds matched to i,4-difluorobenzene, for 
example, are flagged with the ISID number 14. The amounts for 
the target compounds are reported in ug. The sample calculations 
are listed below. If the target compound is detected, a code of 
'D' is reported. If the target compound is detected but be 1ow 
the quantitation limit, a code of 'E' or estimated is reported. 
If the target compound is not detected, a code of 'NO' is or not 
detected is reported. Amounts reported for target compounds that 
are not detected are cal cu 1ated using an area of 20 counts. 
Compounds flagged with the code 'IS' are internal standards . 

RESULTS: 

All VOST tubes were run in pairs as indicated on the Entropy 
REQUEST FOR ANALYSIS sheet. 

The recoveries for all surrogates were normal in the two 
laboratory blanks and in the three FIELD BLANKs associated with 
these VOST samples . The surrogate recoveries varied greatly in 
the VOST samples, mainly due to the extremely high levels of 
target compounds. Several samples had no reported recovery of 
1,2-dichloroethane-d4 . This surrogate was lost due to the large 
amount of methylene chloride in the samples. Elevated levels of 
the surrogates toluene-d8 and benzene-d6 are due to large amounts 
of the unlabeled compounds present in the samples. 

In sample 7A/1 there no bromochloromethane found. This 
internal standard was most likely lost in the large methylene 
chloride peak that eluted in the same time window as the analyte. 
All detected analytes in the sample that are normally quantitated 
against bromochloromethane were instead quantitated against i,4
difluorobenzene. The response factors for these analytes are 
listed on a chart enclosed in the case narrative packet which is 
on top of the complete data package. 

Samples 7A/1, 7A/2, 7A/3, 78/i, 78/2, 78/3, 7C/i, 7C/2, and 
7C/3 contained benzene and toluene at levels which gave saturated 
spectra (i.e . a 10 V signal) for these compounds. A secondary 
ion of each was used for quantitation in order to better estimate 
the true amount of these compounds present in the sample. Ben
zene was quantitated on the m/z = 50 ion. Toluene was quantitat

2 
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CASE NARRATIVE 
Triangle Laboratories, Inc. 

801-10 Capitola Drive 
Research Triangle Park, NC 27713 

(919)-544-5729 

ed on the m/z = 65 ion. The calibration data for these secondary 
ions is included with the initial calibration data for the analy
sis. The ion used for quantitation is indicated on the quantita
tion report . 

.; 

All ~samples, except for the FIELD BLANKS, contained one or 
more analytes at levels higher than the 0.1 to 1.0 microgram 
range of the analysis. A11 amounts 1 i sted on the quant i tat ion 
reports that exceed 1.0 microgram should be considered estimated, 
not absolute, values. 

SAMPLE CALCULATIONS 

response factor= (area analyte ccal) * (amt IS ccal) 

(area IS ccal) * (amt analyte ccal) 

Amount in ug: 

amount of analyte = (area analyte in sample)* (amt IS) 

(area IS in sample)* (RF) 

ccal = continuing calibration 
IS= internal standard 
amt IS ccal = amount of internal standard in the ccal = 0.25 ug 
amt analyte ccal = amount of analyte in the ccal = 0.25 ug 
amt IS= amount of internal standard added to the sample =0.25 ug 
RF= the average response factor from the initial calibration 

k~ ~~ 
;:..Valerie Evans Nancy Braggf=t~r 

Laboratory Manager QA/QC Officer Report Generation Manager 

3 
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Triangle Lat>orator;ea, Inc. fILE NAME:HB474 SAMPLE ID 7A/FB �
801-10 capitol& Driva RF FILE: VOST0811 �

Re...rch Triangle Park, NC 27713 DATE: 08/20/90 �

Telepl\ona: (919) 544-5729 ANALYSIS DATE: 08/11/90 �

TLI Project NU11t>er:1591G 

QUAHTITATIOO REPORT VOST METHOD 5040 

========================================================-====--=====:======================-=========== 
NAME AREA RF SCAN ISID AMOUNT, US1 COOE QUAN LIMIT 

-----~------------~----------·-----------------------------------------------------------------------
Braaoc:hloroeetnane 11115 711 IS 

2 Acrylonitri 1• 0 .3190 0 .013 ND .05 

4 v;nyl Ctllorioe 0 1. 1440 0 • 004 ND .05 
II Methylene cnlorioa 3033 1.5770 370 • 413 D . 05 

12 Chlorofor• 0 3.4590 0 .001 ND .05 

13 1,2-Dichloroetnane 0 2. 1980 0 .002 NO .05 

14 1,4-0ifluorobenzene 11342 934 14 IS 
111 1,1,1-Tr;chloroethane 2119 .4890 755 14 .022 E .05 

17 Carbon Tetrachlorid• 0 . 4850 0 14 .002 ND .05 

22 Trichloroethane 414 .3930 980 14 .042 E .05 

25 Benzene 3778 1.0780 1127 14 , 1311 D .05 

28,Chlor0benzene-d5 5351 1483 28 IS 
31 Tatrachloroethene 0 .3440 0 28 ,003 NO . 05 

33 Toluane 3960 .1240 1215 28 .297 D .05 
34 Chlorot>enzane 0 .7820 0 28 .001 ND .05 
35 Ethylbannne 0 .4090 0 28 .002 NO .05 

=====================~===~e=================•========================================================== 

5 U R ROG AT E SUMMAR y AREA RF SCAN ISI0 AMOUNT CODE I RECOVERY 

39 Toluene-dB 
4t t,2-0iChloroethane-d4 

48 Benzene-di! 

4285 

1-471 

4921 

1.0550 
2.21100 

1. 1240 

1203 
829 

821 

28 

14 

.189 D 
• 140 D 

.173 D 

125.9 

93. 1 

115. 1 
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Triangle L&boratcrtea, Inc. FILE NAME:HB475 SAMPLE ID 7/2/FB 

801-10 C.01tole Drive Rf FILE : VOSTOG11 
Re...rch Trtangla Perk, NC 27713 DATE: 011/20/110 
Telephone: (111) s,,-5721 ANALYSIS DATE: 011/11/10 

TLI Pl"'OJ•ct NUlll>er:1511111 

QUANTITATIOH REPORT VOST METliOO so,o 
====;=======:========·=-=================================~================•=========================== 

NJU.4E AREA RI' SCAN ISIO AMOUNT, ug COOE QUAN LIMIT 

1 ll'"OIIOCh!oraoethane 10H 711 %!I 

2 Acrylonhr11a 0 . 3190 0 .01' NO .05 
4 Vinyl Chlortce 0 1.1UO 0 .oo, NO .05 
I Methyl- Chlortce 1521 1 . 5770 370 .222 D .05 

12 Chlorofona 0 3.4590 0 .001 NO .05 
1S 1,2-0ic:nlol"'Oeth&ne 0 2 . 1HO 0 .002 HD .05 

14 1,,-Dtfluorobenzana 11482 934 14 I!I 

18 1 ,1,1-Trtchloroathena 0 .4890 0 14 .002 ND .05 

17 C.rt>on Tetrac:hlortce 0 . 41150 0 14 .002 ND .05 
22 Trich lol"'Oethena 327 .3930 1115 1' .032 E .05 

25 e.nzene 0 1.07110 0 14 .001 NO .05 

28 Ch1orobenz•ne-d5 4799 1482 28 IS 
31 T•trachloroathene 0 .3UO 0 28 . 003 ND .05 

33 Toluene 2433 .8240 1215 28 .203 0 .05 
34 Chlorot>enzena 0 . 7820 0 28 . 001 HO .05 
35 Ethylbenzene 0 .,010 0 21 . 003 ND .OS 

caz•••~az••••=•2•z============::2:::z:--::::::a:===~===z::~aKa...amas::zz~=•==~=•=•z==========••~•••====== 

S U R R 0 0 A T E SUMMARY AREA RF SCAM ISID AMOUNT COOE S RECOVERY 

39 To1uene-d8 ,3e9 1.0550 1203 26 .217 0 144.5 

41 1,2-otchloroethane-d4 142' 2.21100 8Z9 .145 D 911.5 

,a Benz•na-dll ,!i,o 1.12,0 821 14 .159 C 1011. 1 
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Tr1ang1• Laborator1••• Inc. FIL£ NAME:HB478 SAMPLE IO 7/3/fB 

eo1-10 Capitola Or1v• RF FILE: VOST0e11 

R•...r'Ch Triangl• Park, NC 27713 DATE: OG/20/90 

T•lephona: (919) s,A-5721 AHALYSIS DATE: 08/11/90 

TLI Projaet Nuatiar:15918 

QUAHTITATIOf,I REPORT VOST METHOD 50AO 

NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT 

--------------~ ----------------------------------------------------------------------------------
Br0111ochlor011M1thane 882 712 IS 

2 Acl"'}'lon1tr11e 0 .3190 0 .OHi NO .05 
4 Vinyl Chlori<kl 0 1.1-HO 0 .005 NO .05 
II Methylene Chloride 3UI 1. 5770 371 • 058 0 , 05 

12 Chlorof'onn 0 3. 4590 0 .002 ND .05 

13 , ,2-01ehloroeth&ne 0 2.1900 0 .003 NO . 05 

14 1,A-01f'luorobanz.,,. '948 935 1' IS 
16 1,1,1-Tr;eh1oroethane 0 .4890 0 1, .002 ND .05 
17 Carbon Tetrachloride 0 .,8so 0 1' . 002 110 , 05 

22 Triehloroethene 0 .3930 0 1, .003 NO .05 
25 Benz 0 1,0780 0 14 .oo, NO . 05 

28 ,cn1orobttn2•ne-d5 4022 1484 28 IS 

31 T•tr.chloroethena 0 ,3440 0 2e .oo, NO .05 
33 Tolu.ne 309 .11240 1216 28 .031 E . 05 
34 Chlorot>an.Z•n• 0 .7820 0 28 .002 ND .05 
35 Ethylberu:•ne 0 ,4090 0 28 .00! ND . 05 

S U R R O Q A T E S U H H A R Y AREA RF SCAN ISIO AMOUNT CODE ~ RECOVERY 

39 Toluane-d8 3459 1.0550 1205 28 . 20A D 135 . 9 
41 1,2-Diehloroeth&M•d4 1122 2,2600 829 1 • 14, D 96 . 0 
,a Benzana-dli 3332 1.1240 821 1, .150 D 99.9 
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----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

Triangle Laboratories, Inc:. FILE HAME:HB471 SAMPLE IO VOSTBLk 081190 

ao1-10 Capitola Dr1ve RF FILE: VOST0a11 

ReH&rch Triangle Park, NC 27713 DATE: 08/20/90 

Telephone: (111) 544-5729 ANALYSIS DATE: 011/11/90 
TLI Project Numoer:1591S 

QUAHTITATION REPORT VOST METHOD 5040 
aazaaaa:r:s::a----~a---2aar==----a22aa:-:-:----•-•v-=-----•-••-------a:c:--•---------------------------

NAME AREA RF SCAN ISIO AMOUNT, ug CODE QUAH LIMIT 

Bromoc:hlorOONthane 1380 711 IS 

2 Aerylonitr1le 0 ,3190 0 , 011 NO .05 

4 Vinyl Chloride 0 1. 1440 0 ,003 ND .05 

a Methylene Chloride 0 1. 5770 0 .002 NO .05 

12 Chlorof0n1 0 3.4590 0 • 001 NO .05 

13 1 ,2-Dichloroethane 0 2.1960 0 . 002 NO .05 

14 1,4-Difluorobenzene 7070 934 14 IS 
,e 1,1,1-Trichloroethane 0 .4890 0 14 .001 NO . 05 

17 Carboo Tetrachloride 0 • 41150 0 14 .002 NO ,05 

22 Trichloroethene 0 .3930 0 14 .002 NO .05 
25 Benz 0 1,0780 0 14 ,001 ND .05 

28 Ch1orobenzene-d5 116118 1401 28 :.s. 
31 Tetrachloroethene 0 .!440 0 211 .002 NC . 05 

33 Toluene 154 .8240 1215 28 .009 E .05 
34 Chlorot>enzena 0 .7820 0 28 .001 ND .05 
35 Ethylbenzene 74 .4090 1522 28 .007 ! .05 

======================================================================================================= 

S U R R O G A T E 5 U M M A R Y AREA RF SCAN ISID AMOUHT CODE i RECOVERY 

39 Toluone-d8 5355 t. 0550 t202 28 . t90 D 1 2111. 9 

41 t,2-Dichloroethar,e-d4 1538 2.2600 829 • 123 0 82 . 2 
48 Benzene-d5 5105 1.1240 820 14 .161 D 107.1 
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Tria~g1e Laboratoriea, Inc. FILE NAME:H8485 SAMPLE ID VOSTBLK 081290 

101-10 Capitola or;~• RF FILE: VOST0611 

R•-•rch Tr;an91e Park, NC 27713 DATE: 08/20/10 

Telepl"IOM: (919) 544-5729 ANALYSIS DATE: 06/11/90 
TLI Project Numbar:15118 

QUAHTITATION REPORT VOST METHOD 5040 

=======================•===================;================::;;;::::::::============================== 
NAME AREA RF SCAN ISIO AMOUNT, ug CODE QUAN LIMIT 

---------------~-------------------------------------------------------------------------------------
1 Bromochloroaetn.na 1089 707 IS 

2 Acrylon1tri le 0 .3190 0 .015 ND .05 
4 Vinyl Chloride 0 1.1HO 0 .004 ND . 05 
8 Methylene Chlor;de 0 1.5770 0 .003 NO . 05 

12 Ch1orofo,.. 0 3.4590 0 .001 NO .05 
1J 1,2-o;chloroethane 0 2.1960 0 .002 NO .05 

,. 1,4-Difluorobanz 5318 930 ,. IS 
111 1,1,1-rr;chloroathane 0 .4890 0 14 .002 ND . 05 
17 Carbon Tetrachloride D . 4850 0 u .002 NO .05 
22 Tri chloroetM~ 0 .3930 0 1C .002 HO . 05 
25 Banzen• 0 1. 0780 0 u .001 NO .05 

28.Chlorooenzene-d5 5331i 1478 28 IS 
31 Tetrachloroethena 0 . 3440 0 28 .003 ND .05 
33 Toluane 0 . 11240 0 28 .002 NO .05 
34 ChlorobenZene 0 .7820 0 28 . 001 HD .os 
35 Ethylbenzene 0 . '4090 0 28 . 002 NO .05 

e===================:za:=======================~:ea&::::::::::::::::::=========================:::::;:: 

S U R R O G A T E S U M M A R Y AREA RF SCAN ISID AMOUNT CODE s RECOVERY 

39 Toluene-de 4644 1.0550 1199 28 . 206 D 137 . 5 

41 1,2-c;chloroethane-d4 1320 2.2600 825 1 . 137 D 91. 1 

48 Benzane-dll 3776 1.1240 811i 14 . 158 0 10S.3 
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-------------------------------------------------------------------------------------------------------

Tr-tangle l.&001'"&t.ol'"iea, Inc. FILE NAME:HB,77 SAMPLE 10 7A/1 �

801-10 C&Dit.ola Dl"tve RF FIL£: V09TOB11 �

Re...l"Ch Tl"iangle P&l"k, NC 27713 DATE; 011/20/90 �

Telephane: (919) 544-5721 ANALYSIS DATE: OCl/11/90 �
TLI Project Hiabel": 1!59111 

QUAHTITATIOH REPORT YOST NETMOO 5o,o 

=============================•===~========================::::::::::c:::2:::::c::::::::::::::========== 
NAME AREA RF SCAH ISID AMOUNT, ug CODE QUAN LIMIT 

1 81"0110Cn l or-oaethane 9011 711 1 IS 

2 Acr-ylon1tr-1 le ,7572 ,3110 ,s, 1 ,1.11111 0 .05 

4 Vinyl Chlortde 0 1 .1440 0 .005 NO .05 

• Methylene Chloride 11733 1. 5770 381 2.os, D .05 

12 Chlon,i'ona 7419 3.4590 759 ,592 D . 05 

13 1,2-0tcnlol'"oeth&ne 0 2.19110 0 .003 NO ,05 

,. 1,4-0ti'luol'"obenzene 0 0 14 ts 
111 1,1,1-Tr-ichloroeth&ne 0 2.9150 0 1 .002 NO .05 

17 Cal'"bon Tetl'"achlol"tde 0 2.71190 0 1 ,002 ND .05 

22 Tl'"1Ch1oroethene 0 2.3470 0 1 .002 Nti .05 

25 Benzene (•/% : 50) va IS 11 1554912 1.011711 852 401.912 D .05 

28 Chloroti.nzene-a5 2137 141111 28 IS 

31 Tetr-.chlo,-oethtlne 95 ,34'0 1321 28 .032 E . 05 

33 Toluene (•/% = 115) 1322111 .1430 1235 28 108.201 D .05 
34 Chlol"Gbenzane 1511 , 7820 1490 28 .023 E . 05 

35 Ethylbenzene 244 .,oao 1520 28 .070 0 . 05 

=========~===============•=~=============================~=~==z=====•========================::;:;:: 

SURROGATE SUMMARY AREA RF SCAN ISIO AMOUNT COOE s RECOVERY 

39 To1uene-d8 28t2 t . 0550 1218 28 .487 D 311,0 

41 1,z-Dtehloroethane-04 0 2 . 21100 0 1 .000 NO .o 
,a Benzene-di! 123223 11.11,,0 932 5.1111 D 3411. 8 
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---------------------------------------------------------------------------------------------------

Trtangle L.aborator;ea, lnc. FILE NAME:HB471 SAMPLE ID 71/1 �

801-10 Cao1tola Ortve RF FILE: VOST0811 �
Reaearch Triangle Park, NC 27713 DATE: 08/20/90 �
Te1ephone: (919) 5'4-5729 ANALYSIS DATE: 08/11/90 �

TLI Project Nuat>er: 159 HI 

QUAHTITATION REPO~T VOST METHOD 5040 

----==:;======~=========:;;:=============~------===~~==;=========:;=;~=--~-========~=--------------=--
NAME AREA RF SCAH ISID AMOUNT, ug COOE OJAH LIMIT 

1 Broaoc:h l on.ethane 1110 748 IS 

2 Acrylonttrtl• 14912 .3110 455 12.841 0 .05 

4 Vtnyl Chloride 0 1.1440 0 .005 NO .05 

8 Methylene Chloride 11377 1.5770 378 1.982 D .OS 
12 Chlorofono 0 3.4590 0 .002 NO .OS 

13 1,2-Dlchloroethane 0 2,1980 C . 003 NO .as 

14 1,4-o;r1uorooenzene 40811 959 14 IS 

18 1,1,1-Trlch1oroetl'I&.,. 4988 .41190 789 14 .az, D .05 

17 caroon Tetrachloride 0 . 4Cl50 0 14 .003 ND .OS 

22 Trichloroethane 3802 .3830 988 14 .!192 D .05 

25 Benzene (a/z a 50) 200500 .1800 889 14 88.153 D .cs 

28 Chlorobenzene-d5 4425 1491 28 IS 
31 Tetrachloroetnene 3597 .3440 1327 28 .511 0 .05 

33 Toluene (a/z = 85) 15527' . 1430 1240 28 81 ,3411 0 .05 
34 Chlorooenzene 5872 .7820 14911 26 .424 0 .05 
3!l Ethylbenzene 5Cl47 .4090 1!131 28 ,780 D ,05 

::::::aa=z••======z•::2sn~===::::2aszze::::2:•2••c~=s::::::aaEt:::::::=~•~============•c~•e&:eaa~e===c•• 

S U R R O Q A T E SUMMARY AREA RF SCAN ISIO AMOUNT CODE 1' RECOVERY 

39 Toluene-as 5218 1.0550 1223 28 .279 0 186.3 
41 1,2-0lehloroethane-d4 0 2.2800 0 ,000 ND .o 
,a Benzene-d8 11496 1. 1240 8!18 14 .e2e 0 417. 3 
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-------------------------------------------------------------------------------------------------------

Tr1ani1• L.&boratoriea, Inc, FILE NAME:HB479 8AMPL£ ID 7C/1 �

801-10 Capitola Drive AF FILE: VO!IT0811 �

Ae...rch Triangle Park, ttC 27713 DATE: 06/20/90 �
Telephona: (919) 544-5729 AHALYSIS DATE: 08/11/10 �

TLI Proj.c:t Hu.iber:15118 

OUAHTITATIOH REPORT VOST METMOD 50CO 

===================================================c=======================~=========================== 
NAME AREA RF SCAN ISID AMOUNT, ug CODE QUAN LIMIT 

llroaochlt>l'Clllethane 757 719 IS 
2 Acry1on1tri1• 21198' .3110 480 1 27.109 0 .05 
4 V1ny1 Chlor-ide 0 1. 14CO 0 1 ,006 HO .05 
8 Methy1e,.. Chloride 4087 1. 5770 3711 .1156 D .05 

12 Ch1 Ol'Of'O,.. 8571 3. '590 757 .11111 D .05 
13 1,2-D1c:h1or-oet:hana 0 2. 1980 0 .003 HD .05 

14 1,4-D1f'1uorot>enze,.. 4119 943 14 IS 
111 1,1,1-Tr-1eh1or-oetha,.. 51160 .4890 76-4 14 .740 D .05 
17 Carl>On Tetrachloride 0 .41150 0 H .003 ND ,05 

22 Tr-ic:hlor-oethe,.. 4885 .3930 973 14 .720 C .as 
25 Benz- (a/z = 50) 407490 .11100 8511 14 131.402 D .05 

211 Chlor-ot>enzene-d5 4667 1490 28 IS 
31 Tetrachlor-oethene 40U .3440 1125 211 .113! D .05 

33 Toluene (11/z = 115) 4777119 .1430 1248 28 178.215 D • 05 
34 cnlol'Obenze,.. 23526 .7820 1'14 28 1 .605 D ,05 

35 £thy1ba'\Ze,.. 55473 .4090 1532 28 7.234 D , 0!5 

================================================================================================= 
! U A R 0 G A T E S U M M A R Y AREA RF SCAN ISIO AMOUNT CODE s RECOVERY 

39 Toluene-di! 5398 1,0550 1222 28 .273 D 181 . 9 
41 1,2-Cichloroetnane-d4 0 2.21100 0 .000 ND . o 
48 Benzene-d6 2887. 1,1240 879 14 1. 559 0 103S.4 
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Tr,All;l• Laboratori-, Inc. FILE NAME:H8480 SAMPLE lD 7A/2 �

801-10 Capitola Dr1v• RF FILE: VOST0111 �

Re...rch Tr1an;l• Park, NC 27713 DATE: 08/20/10 �

Telepnone: (919) 544-5721 ANALYSIS DATE: 08/11/10 �
TLI Project Nuabar : 15918 

QUAHTITATION REPQRT VOST MEnlOO 5040 
===========•cz===========•==•==•==••=••=••&::::::::::::::::::::::::::::::::z::::::z::::as::::::::::•s~= 

NAME AREA RF SCAN ISIO AMO~NT, u9 CODE QUAN LIMIT 

11.--ac:hlor.,..t~ 1038 721 IS 
2 Acrylon1tr11e 31524 .3190 480 23.804 0 .05 
4 Vinyl Chloride 203311 1.1440 100 4.2112 0 .05 

a Mathyl•ne Chloride 11118 1.5770 377 .303 0 .05 

12 Chlorofol"ll 8535 3.4590 759 .594 D .05 
13 1,2-0ichloroethane 0 2.1980 0 .002 HO .05 

14 1,4-01tluorobenzene 5164 9H 14 IS 

18 1,1,1-Trichloroethana 5294 .4890 78e 14 .524 0 .05 

17 Carbon Tetrachloride 0 .4850 0 14 .002 HO .05 

22 Tr1chloroeth•na 4894 .3130 IH u .803 D .05 

25 8•nzane (•/Z i:: 50) 345971 .1800 1153 u 93.0!13 D .05 

28 Chlorobanz•na-d5 4378 1'89 28 IS 

31 Tetrachloroethllne 4457 .3440 1322 28 .740 0 .05 

33 TolUtlna (M/Z: 85) 192192 .1'30 1234 28 76.782 0 .05 

34 Chlorobenzene 11302 •71120 1493 28 .828 0 ,05 

35 Ethyl benzene 119911 .4090 1529 28 .977 0 .OS 
=======•=========•mz::zaa:••••••=••=•==••••m•=•~m11:r::z::::::::::::::::::::::::c::::ssaa2~~~&z::~:;::;: 

S U R R O G A T E SUMMARY AREA RF SCAN ISIO AMOUNT CODE :I RECOVERY 

39 To1uene-d8 
41 1,2-01Chl0~04lth&ne-d4 

48 Banzune-d5 

5213 
0 

14985 

1.0550 
2.ZCIOO 

1.1240 

1218 
0 

879 

28 

14 

.282 D 

.000 ND 

.845 D 

188.2 
.o 

430.3 



---------------------------------------------------------------------------------------------------

Tr1ang1e Labc>r&tariea, Inc. FILE HAME:HB486 SAMPLE ID 7B/2 �
801-10 Cap1ta\a Drive AF FILE: VOST0811 �

Re...rcn Triangle ParK, NC 27713 DATE: 08/20/90 �
Teleph<>na: (111) 544-5728 ANALYSIS DATE: 06/11/10 �

Tlt Project Huaber:15918 

QUAMTITATIOH REPORT VOST METHOD 5040 

ua~assc::•=~=•••••:=====~~••••••ssaa:ms:::sasaaama:~===========•=aaaaaaa==•=•=••==•m•=============z::a: 
NAME AREA RF SCA/l ISIO AMOUNT, ug COOE QUAN LIMI':' 

8l"Ollochforoeethane 10911 718 IS 

2 Acrylonitrl le 25679 .3110 454 18.357 D . 05 
4 V1ny1 Ch\ortde 0 1.1440 0 .004 NO .05 

8 i..thylene Chloride 1031 1.5770 376 .149 0 .05 
12 Chlarofor• 7Z10 3.4510 7!1i6 .475 0 .05 

13 1,2-0ichloroethane 0 2.19110 0 . 002 HO .05 

14 1,4-0ifluorobenzene 4859 839 u IS 
111 1,1,1-Tr1chloroethana 3974 .4890 783 14 . 418 0 .05 
17 carbon Tetraehlor1c» 0 • 41150 0 14 . 002 ND .05 

22 TrlehloroetMna 4400 .3930 970 14 .578 0 .05 
25 Benzene (a/z" 50) 334858 .1800 853 14 95.859 D .05 

28 Chlorobenzena-d5 5024 1483 28 IS 
31 Tetrachlaroethen• 5181 .3440 1318 211 .749 0 .05 

33 Toluene (11/z z: 85) 2191ee .1430 1234 28 97.151 0 .05 

34 Chlorebenzene 431110 .7820 14118 28 2. 775 D . 05 

35 Ethylbenzene 323011 . 4090 1525 28 3.930 0 .05 

nsa••••••==========::s:e::===========================:::::::c:::::============~=~=====================: 

9 U A R O Q A T E !I U 14 M A R Y AREA RF SCAN ISIO AMOUHT CODE X RECOVERY 

39 Toluene-dB 51123 1.0550 1214 28 .285 D 1711.8 
41 1,2-D1chloroethana-d4 0 2.2800 0 .000 ND .o 
48 8anzane-d6 2348! 1. 1240 877 14 1. 075 0 11s.e 

D-122 �



-------------------------------------------------------------------------------------------------------

Triangle ~ratori-, lnc. FILE N.AME:HB4B7 SAMPLE ID 7C/2 �

1101-10 Capitola Drive RF fILE: VOSTOB11 �

ReHarcn Triangle Park, NC 27713 DATE: 08/20/90 �
Telep~: (911) 544-5729 AHALYSIS DA~: 01/11/10 �

TLI ProJaet N\at>er:15918 

QUANTITATION REPORT VOST ME'TffOO 5040 

=============•=====================================•===========::::;::================================= 
NAME AREA RF SCAN ISIO AMOUNT, u11 COOE QUAH LIMIT 

-----------·------~------------------------~-----------------------------------------·----------------
1 8r011ocn1oro.eth&M 1199 717 IS 
2 Acrylonitrlle 347117 .3190 459 22.722 0 .05 
4 Vinyl Chloride 22771 1.1UO 100 4.150 D .05 

e Methylana Chloride 3715 1, 5770 378 .481 D .05 
12 Ch1orofora 5300 3.4590 ns .323 D .05 

13 1,2-0ichloroethana 0 2.111110 0 .002 HO .05 

14 1,4-Dlfluoroberuena 5156 140 14 I& 

111 1,1,1-Trichloroethane 3548 .4810 783 14 .352 D .05 

17 C&rt>on Tetrachlorioe 0 .4050 0 14 .002 HD .05 

22 Tric:hlorcethene 3420 .3930 1189 14 .422 D .05 

25 Benzana (a/z = 50) 401908 .1800 8110 14 108.2113 D .05 

211 Chlol"Obenzana-dS 5270 1484 28 IS 

31 Tatrachloroathena 3485 .3UO 1317 211 .05.,11, D 

33 Tol- (a/z s 115) 128122 .1430 1227 28 42.503 D .05 

3.C Chlol"Obennna 1IIS33 .7820 1489 28 1.009 0 .05 

35 Ethylbenzena 1011115 .40110 1524 28 1. 237 D .05 

S U R R O G A T £ SUMMARY AREA RF SCII.H ISID AMOUNT CODE S RECOVERY 

" 
39 Toluene-de 4921 1.0550 1208 28 .221 0 147. 5 

1,2-c1cn1oroathana-<14 24211 Z.2600 8:ill .ZZ4 0 1411.3 

,a 8anzarw-d8 282H ,.,2,0 878 14 1. 131 D 754.2 
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Triangl• Laboratori•a, Inc. l'l:LE NAHE:H8490 SAMPLE ID 7C/3 �

801•10 Capitola Driv• RF FILE: VOST0811 �

ReN&rch Triangle Park, NC 27713 DATE: 011/20/10 �

Telaphane: (111) 5'4•!5721 AHALY8IS DATE: 00/11/10 �
TLI Proj~t Niat>ar:1!5111 

QUAHTITATIOH REPORT VOST METHOO !lo,o 
-----------------------------2----------Eaaaa•••sa:-:sa--2------asz-:aaaa~=cz:scaa------------------aag 

NAME AREA RF SCAti ISID AMOUNT, U9 COOE QUAN LIMIT 

----------------- .--------------------------------------------------------------------------------
Broaoc:hloroaethaM 10,s 718 IS 

2 Acrylonttril• 20,01 .3180 454 15.325 0 . 05 
4 Vinyl Chloride 0 1. 1440 0 .oo, NO . 05 

8 Methylena Chloride 2113 1.5770 373 .320 0 . 05 

12 Qllororora 71'1 3.4580 754 . 493 0 . 05 

13 t,2-Dtchloroatnana 0 2.19110 0 .002 NO .05 

u 1,,-01r1uor00enzene 4050 938 14 lS 

111 1,1,1-Trtchloroathari. 3173 .,1110 791 u , 401 0 .05 

17 carbon Tetrachlorto. 0 .4850 0 1' .003 NO .05 

22 Trtchloroathena 3,1, .3930 9!8 u . UBD .05 

25 llen:zene (11/:Z :: 50) 111038a .UIOO 110 14 11.855 D .05 

211 Chlorob«\:zeri.-d5 4359 1485 28 IS 

31 Tatrachloroathene ,328 .3'40 13111 28 • 721 D . 05 

33 Toluene (a/:z " 115) 1811388 .U30 1230 28 7'. 7'5 D . 05 
3, Chloroben:z- 18055 . 7820 1'90 28 1.3118 D . 05 

35 t:thylbtinz- 12987 . ,oao 1528 21 1 .821 D .os 
===================================s:aass::a:s=•=zza::ss~••aas:•:ass:c::::z:::::c::c::a::z:::z::::::::: 

S U R R O G A T E SUMMARY AREA RF SCAN ISID AMOUNT CODE S RECOVERY 

39 Toluene-dB 21139 1.0550 1Z12 28 .1'3 0 95.e 
,1 1,2-Dichlaroethane-d' 
48 Benzene-dfl 

3040 
8808 

2.21100 
1.12,0 

845 

872 1, 
.321 D 
.,8' D 

21'.3 

322.5 
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Triangle Laboratoriea, Inc. FILE NAME:H8489 SAMPLE 10 711/3 �

101-10 c:&pttola Drive RF FIL£: VOST01111 �

Re...rch Triangle Park, NC 27713 DATE: 01/21/110 �

Telephone; (9111) 5H-57ZII AAALYSIS DATE: OG/tt/90 �
TLI Project HUIIDer:151111 

QUANTITATION REPORT VOST METHOO 5040 

::::::::::;::::::::::a:aaa::sa:::K•-===•======================================~==============~==~====== 
NAME AREA RF SCAN ISIO AMOUNT, ug CODE QUAN LIMIT 

-------------------------------------------------------------------------------------------·----·-
1 aromochloroiNthane 1034 714 IS 

2 Acr-ylonitrtle 1'402 .3180 453 t0.91!1 D .05 

4 Vtnyl Chloride 15359 t. 1'440 101 3.246 D . 05 

IJ Methylene Chloride 1856 1. 5770 373 .285 D .05 

1Z Chlorofo,.. 7193 3.A590 752 .503 D .05 

13 1 ,2-0icnloroethane 0 Z.1910 0 .002 NO .05 

,.14 1,4-Dtfluorcbenzene 5089 931 IS 
16 \,1,1-Trtchloroethane 0 .4890 0 14 .002 NO .05 

17 Carbon Tatrach1or1de 0 .41150 0 14 .002 ND .05 

22 Trtchlor-oethene 4101 .3930 188 14 • !113 D . 05 

25 Benzene ( ../Z: 50) 1811278 .1800 841 14 45.380 D .05 

28 Chlor-obenzene-d5 48211 1484 28 IS 
31 Tetrachloroethene 44112 .3440 1317 28 . '575 0 .05 

33 Toluene (a,/z" 85) 152A91 .1430 12:?7 28 !55.218 0 .05 

34 Chlorobtlnzene 1U75 .7820 HU Z8 .780 0 .05 

35 Ethytbenzene 713'5 .4090 1525 28 .803 D .05 

-----:::sass•••~•sazsa••••==-=----------------------aee-=-----------------------------------:c:s------

S U R R O G A T E S U M M A R Y AREA RF SCAN ISIO AMOUNT CCCE S RECOVERY 

31 Toluene-d8 

41 1,2-D1ch1aroethane-d4 

48 8enzene-dtl 

3032 
2568 

8092 

1.0550 
2.2600 
1.1240 

1208 
143 
871 

28 

1A 

.1-49 0 

.275 D 

.35A D 

99 . 2 

183.Z 
235 . 8 
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Trlan;l• Laboratcr1••• Inc. FILE NAME:HS481 SAMPLE ID 7A/3 

101-10 C&Qltola Drlv• RF FIL£: VOST0811 
Ae_.l"Ch Tr-tangle Par1(, NC 27713 DA~: 00/20/10 

T•l•c~: (919) 544-5729 ANALYSIS DATE: 08/11/90 
TLI Pr-ojec:t Ni.wt>er-:15918 

QUANTITATlOH REPORT VOST METHOO 5040 

-:&::aa:az:--a-•-:-:c-------:ns::~----------:z--------------------------------------------------------
NAME AREA RF SCAN ISID AMOUNT I ug CODE QUAN LIMIT 

.:----------------------------------- ·----------------------------------------------------~-·--------
Broaochloroaethane 1287 718 IS 

2 Acry101'11trtl• 201195 ,3190 455 12.599 0 .05 

4 Vinyl Chlor'lde 0 1.1440 0 .003 NO .05 

s Methylene Chloride 202!5 1.5770 37!5 .249 D . 05 

12 Ctllorofona H86 3.4590 754 .420 0 .05 

13 1,2-Dichlcroethane 0 z. 11180 0 .002 ND ,05 

14 1,4-0lfluorcm.n:z:ene !5489 939 14 IS 
16 1,1 , 1-Trlchloroethane 0 .4890 0 14 .002 ND .05 

17 Car"bon Tetr-achlorlda 0 .4150 0 u .002 NO .05 
22 Trlchloroetll•ne 2903 .3930 189 14 .336 0 .05 

25 8an:z:ene (•/z: " 50) 41599B .1800 ase 14 1os.2e1 0 .05 

28 Chloroben:z:ene-d5 5308 1'84 28 IS 
31 Tetracllloroethene 3391 . 3440 1317 28 .464 D .05 

33 Toluene (e/Z : 115) 81783 .1430 1222 28 20 . 349 D .05 
34 Chloroban:z:ene 14852 . 7820 14B9 28 . 894 D .05 
35 Ethylbenzene 5085 .4090 1525 za . Saa 0 . 05 

----------------------------------------------------~--~~a•a•==--=----~----------:--z===~---~=•-~·~--~z 

S U R R O G A T E S U M M A R Y AREA AF SCAN ISID AMOUNT COOE X RECOVERY 

39 Toluane-dB 4088 1,0550 1206 28 .208 0 13e.s 
41 1 ,2-0lch1oroatnan•-d4 2446 2.2600 858 .210 D 140.2 
48 Benzene-dB 23411 1.1240 878 14 .949 0 632 .• 
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Appendix E 

CEM Data 

Calibrations/One-min Averages 
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CALIBRATION SUMMARY �

SOURCE: Site 9 Sewage S:udge Incineracr 

REASON: Second system cal - 5/30/90 

DATE 05--30-1990 TIME: 18:51 - 19:05 

MONITOR GAS 
A/D CHAN DESCR I F·T I ON UNITS VALUE 

1 STACI( ppmTHC o. (l 

1 STAC~.: ppmTHC 181.2 

STACI'. ppm co (i. 0 
2 STACf-:: ppm co 1263,(> 

3 STACK i'. 02 (J . (H) 

STAD< 'Y. 02 12.5(, 

MONITOR 
l3~SF'Of'ISI:: 

7.8 
212 .. 2 

~.... .;, 

1288.2 

0. 14 
12.48 
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SOURCE: 

REASON: 

DATE 

AID CHAN 

1 
l 

,..., 
'"'

2 

.:.:,. .,, 
·-· 

CALIBRATION SUMMARY 

Site 9 Sewage Sludge Incineraor 

Repeat of Direct cal of stack analyze~~ 

05-30-1990 TIME: 19:05 - 19:21 

1'10NITDR GAS 
DESCRIPTION UNITS VALUE 

STACK ppmTf-:C c,. 0 
STACK ppmTHC 181.2 
STACf'. ppmTHC 282.G 

STACK ppm co 0.0 
STACK ppm co 457.5 
STACK ppm co 1263.0 

STACK Y. 02 (>. (l(J 

STACf'. I. 02 12.50 
STACI'. /a 02 20.60 

MONITOF; 
RESF'(lNSE 

2.0 
181. C• 
282.4 

(I. 7 
451. •1 

1278.7 

(i. l'.:: 
12.55 
20.68 
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CPiL J: BRAT I 01'-I SLJl""1f"1AF,Y 

SOURCE: �

REASON: �

DATE : 

A/0 CHf~N 

6 �
6 �

7 �
7 �

8 �
8 �

10 �
10 �

1 �
1 �

2 �,., 
..:~ 

3 �
3 �

Site 9 Sewage Sludge 

Second system cal 

05.~30-1990 TIME: 

1'10N I TOf;'. 
DESCf, I F'T I UN 

BOILER 
BOILER 

BOILER 
BOILER 

BOILER 
BOILER 

BOILER 
BOILER 

STACI< 
STACI=:: 

STACK 
STACI=: 

STACK 
STACK 

Incineraor 

Boiler location 

19:21 - 20:01 

GAS 
UNITS VAL.LIE 

ppmS02 0. c, 
ppmS02 218.(i 

ppmNO:-: 0.0 
ppmNO:: 240.0 

'l. 02 0.00 
1/. 02 12.50 

'l. CO2 0.00 
1/. CO2 11.(ll 

ppmTHC 0,0 
ppmTHC 181.2 

ppm co 0.0 
ppm co 1263. (, 

'1/. 02 (>.00 
'l.. 02 12. :::,o 

t":(JN I TOf~ 
F,ESFUNbE 

3.1 
241.8 

,., 
..::.. 1 �

241.7 �

0.0'1 
12.39 

l). ()3 
11.03 

4.4 
HH.:?, 

(,. <) 

1268.(i 

0.11 �
l'.?. 52 �
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Site 9 Se~age Slad:;e !nc1neracr OViO·m~ 
CHAN ~ CHAN 7 CKAN 8 CHANlO CHAN l CHAN 2 CH.AN 3 
BO!LER BDILER BOILER BOILER STACK Sim STACX 

TIME QQtSn2 2Q•N0< l 02 I CC2 ~~1THC O~I CQ l 01 

20:0o 2,7 1.2 20.65 0,07 101.5 1546.2l 17 .B7 
20:0i 2,9 L7 20.64 0,06 103, l 1597 .11 17. 76 
20:06 3.1 � 2.0 20.62 o.o, 104.1 1703.SS 17.54 

20:09 3.0 1.0 U.92 0,03 104.0 17b8.6l 17.43 

20:l~ :2. 7 0,9 12,4'i 0.01 104 .o 1750.Sl 17 .41 

20:11 2,6 � 0.8 12.48 0.01 100.6 169!.0l 17 .38 
20: 12 2.6 � 0.9 12 .48 -0.00 98.6 1681.0l 17, 31 

20: 13 -20.0 � 0.6 12 .49 0.01 98.0 1702 .Ot 17 .25 
20: lL -50.B � 0.8 12 .48 0.01 100.3 1749.Bl 17. 15 
20:15 -!4. 9 � 0.8 12.48 0,00 98,5 174Ul 17.02 

------------_... ----- -----------________________..___________________________ 
AVERAEE VALUES FOR THE LAST HOUR: 10 "lNUTES OF V~lD DATA 
20:15 -6.6 � 1.1 15.07 0.03 101.3 1613.5 17.41 
------------------------------------__... ----------..---------------------
20:16 7. ! � 0.8 12.49 0.01 97 ,1 1723, 9l lb. 96 

20: 17 3.0 � 0,7 12.49 o.oo 90.5 1714.81 16.82 
87 .8 1662.ol 16.4520: 16 0.6 � o. 7 12,49 0.00 

0.2 0.7 12.49 0,00 90.9 1672.5l 16.04 

20,20 0.4 0.7 :2 ,49 0,01 90.8 1680.Sl 15. 54 
20:: ~ 

20:21 � 0.1 0.6 :2.49 0,01 95.4 1SOS.Ot 14. 78 

o. 7 0,00 1875.s, l4.0l20:22 0.4 ~2.49 102.l 

20:2j -0.0 0,7 12.49 -0,00 138.3 1875. St 12. 99 

0.1 0.7 16. 92 0,01 163.5 1875 .4t 1U620:2• 
20:25 � 0.2 0.6 20,63 0.0-0 144.3 1B63,6l 11.43 

8.29 m.3 me.11 10,6620:2& -o.o � 0,7 6,34 

20:27 0.0 0.6 0.08 11.07 m.1 1864.7' 10, 99 

20:28 0.1 0.6 0,06 11.02 734.4' 187S. SS 10. 77 

20:29 -0.3 � 0.5 0.05 11.04 937.0t 1875,SS 10. 79 

20:30 -0.2 � 0.5 0.04 11.04 964.St 1875.SS 10.8b 

AVERAGE VAL~ES fJfi THE LtSf 1~ /IIN~TE5 
20:30 o.8 � o. 7 9. bO 3.~o 2ao .a 1806.6 13 ,40 

20:JI -0.1 � o.7 o. 12 14.8'. 983.e, 1875, 51 10, 55 
20:32 o.o � o.s 0.05 17,95 600.31 1875,St 10.27 
20:33 -0.3 � 0.5 0,06 17.95 389.2 1875.51 !0,17 
20:34 -0.3 � 0.5 0.10 16.81 103.3 1608.3, 10. 75 
20:35 -0. 3 0.5 0.07 11.03 35.3 654.9 11.73 
20:3& --0.3 0.5 0.11 12.36 28.6 604.9 12.27 
20r3i -0,3 0.5 0.08 17 ,61 25,5 b85,7 12.39 
20:38 -O.l 110.2 0.46 � 9.72 24.2 656.6 12.86 
20:39 1.1 330.3 0.13 0.04 24.5 664,8 13, 98 
20:4~ 2.1 477 .7 0.08 0.02 23., 775.J 15.0J 
20:41 l.8 272.2 •).09 � 0,03 22, 5 737.1 15. 21 
20: 42 1.2 316. J o. 07 � 0.02 23. 1 796,2 15.47 
20:41 l.8 392,3 0.14 � 0.03 24,0 870,6 15,73 
20:44 155,3 � 2.2 0.06 0.01 24. 9 929.7 15. 97 
20:45 143.1 � 1.2 0.06 0.01 27 .6 1045.1 lb.28 

AVERAGE vALUE5 FOR THE LAST 15 NINUTES 
20:45 27.0 127 .1 0.11 � 7 .89 170.7 1043.B 13.25 

20:40 2Ja.9 � l.J 0.06 0.01 31, l 117b.J 16. 5~ 
20:47 219.0 � 1.0 0.06 0.01 33,4 1286. 4 16,79 
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--------------------------------------------------------------------------

-------------------------------------------------------------------------

Site 9 Se~a~e Sludge lnc:r.eraJr )S-30-1m 
CHA~ 6 CHAN 7 CHAN B CHANlO CHAN l CHAN 2 CHAN 3 
BOILER BOILER BaILER BOILER STACK STACK STACK 

rm Q2QSC2 2QmN:Jx 1 02 1 CO2 Q£•me ~~' ca l 02 
20:48 220.l 1.0 0.06 0,01 3e.~ mo.a, lb.93 
20: ~~ rn.o 1.0 0.06 0.01 40.2 1434.3J 17.01 
ZO:SC• 219.0 1.2 0.10 0,02 41.8 1449.SJ 17.08 
20:S: 293,S 0.5 0.09 0,02 43.8 146l.3l 17 .14 
20:52 l.59,9 0,2 0,06 0.03 47 ,2 150B.4C 17. 19 
20:53 354.l 0.3 0.08 0.01 49.6 1521!.4' 17,31 
20:54 BU 1.0 14.76 0.05 49.4 1492.21 16.96 
20:55 15,4 0.9 19.~0 0.07 52,7 1486,ll 16,95 
20:56 10.2 1.1 20.13 0.09 58.0 146'1.0l 17.12 
20:5i 23.0 0,5 20.62 0.01 60.9 1424.0 17.28 
2C: SB 2.6 0,4 20,69 0,01 70.3 1393.4 17.39 
20: 59 0.4 0.4 20.70 C.02 75,5 1406.2 17,46 
21:0(• 0.2 0.3 20.70 0.00 77 .0 1342 .1 17.68 

AVERAEE VALUES FCR THE LAST 15 NINUTES 
21:00 H9.7 0.7 9,20 0.02 51.2 14~4.b 17.12 

21:01 -0.0 0.3 20.70 0.01 77 .6 1284.1. 17.88 
21:02 -0.2 0.3 20.70 0.01 73,7 1289.0 18,06 
21:03 -0,2 0.3 20.71 0.00 76.5 1243.6 18.14 
21:0! -0.3 0.4 20. 71 0.01 75.4 1224.b 18.25 
21:05 -0,4 0,3 20.71 0.01 73.8 1189 .b 18.32 
21:0b -0.0 0.3 20,71 0,00 73.0 1166,3 18.39 
21 :07 o.o 0.2 14.10 0.01 72.2 1115.4 18,44 
21:08 0,8 0, ! 4.38 0.01 72.'1 1071.4 18.48 
21:09 1.3 0.1 4.38 0,03 72.7 1067,b 18.43 
21: 10 1.9 0.2 4.29 0.04 71.3 1057.8 18.30 
21: 11 u 0.2 4,10 0.03 08,l 1060 I l 18,07 
21:12 2. 7 0.1 4.0~ 0.03 67.0 1083. B 17.85 
21: 13 3.0 0.1 3.93 0.03 b4 .9 1119.l 17.61 
21: 14 3.3 0. 1 3.80 0.04 62.9 1153.B 17 .44 
21:15 4,0 0,1 3.80 0,03 62,B 1207.7 17 .33 

AVERAGE VALUES FOR THE LAST 15 NINUTES 
21:15 1.2 0.2 11.40 0.02 71.3 1155.6 18.07 

AVERAGE YALUES FOR THE LAST HOUR: 60 KINUTES OF YALID DATA 
21: 15 44.7 32.2 7.58 2.86 145.0 1355,2 15.46 

21 :16 4.4 C,1 3.72 0,05 61.l 1212.2 17.31 
21: 1 i 4.9 0.1 3.72 0.05 bl. 5 1255.7 17 .27 
21: 18 5.2 0.0 :us 0.05 62.4 1291.7 17,24 

SG~~EMTS: End of VOST Run 5/30/9v 
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CAL I BRA-r I ON SUMMARY 

S~URCE: Site 9 Sewage Sludge Incineraor 

REASON: System cal of stack analyzers after VOST Run 

DATE:: 05-30-1990 TIME : 21:19 - 21:36 

A/D CHAN 
MONITOR 

DESCRIF"TION UNITS 
GAS 

VALUE 
MONITOR 
RESPONSE 

1 
1 

STACf< 
STACI< 

ppmTHC 
ppmTHC 

1).0 

181.2 
8. '.°;. 

180.4 

2 
~ 

~::. 

STAG:: 
STAD:: 

ppm 
ppm 

co 
co 

0.0 
1263.0 

-2.8 
1261.4 

3 ..,. STACI=:: 
STACK 

lo 
'1/, 

02 
02 

o.oo 
12.50 

0.14 
12.60 
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CALIBRATION SUMMARY �

SOURCE: Site 9 Sewage Sludge Incineraor 

REASON : Initial system cal - 5 1 30/90 

DATE :~ 05-30-1990 TIME: 10:31 - 11:09 

MONITOR GAS 
A/0 �Ci-iAN DESCR I F'T I ON UNITS VALUE 

6 BOILER ppmS02 0. (I 

6 BOILER ppmS02 218. 0 
6 BOILER ppmS02 218.0 

7 BOILER ppmNO:-: (>. <) 

7 BOILER ppmNO:: 240 .0 

8 BOILER '1/. 02 c) • ()(l 

8 BOILER '.% O'"' 12 . 50... 
10 BOILER '.% CO2 0.00 
l(l BOILER '1/. CO2 11. 0 1 

l STACK ppmTHC I). 0 

1 STACf:' ppmTHC 181.2 

,, 
..:.:.. STACli ppm co 0.0 .., STACf: . ppm CrJ 1263.0 

.3 STACf,'. '1/. 02 (1.(,() 

3 STACk '1/. 02 12.5() 

l·ICJN I TOF, 
RESF'ONSE 

6 .4 
21 0 .4 
2 (>3. : . 

2. 9 
2:::,8 .. :S 

0. 08 
12. ::',8 

0 .04 
1 0 .89 

2.9 
179,6 

2. 7 
127 7.6 

!) • 1.:. 
12 .39 
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Site 9 Sewoge Sludge lncinerdor C5-30-1m 
CHAii 6 CHAN 7 CHAN B CHANlO CHAN 1 CHAN 2 CH~N 3 
BOILER BOILER BOILER BOILEli STACK STACK STACK 

TINE QQIS02 Q21N0x t 02 t CO2 221THC Q~· co l 02 
11:lc 21>2.4 121.0 14.37 5.03 50.5 1517.21 lb.Ob 
11:1:: 266.6 120.3 U.30 5.09 48.9 1m.21 lb.10 
!! : If 264.4 123.C 14. 22 5.13 47.9 1417.ll lb.03 
11: 1~ 2eU m.s 14.26 5,13 46.7 1345.B 15,99 
U:2(1 25~.2 129.1 14,12 5, 23 46.6 1334.71 16.03 
11:2! 262,7 129.0 14.08 5.19 47.2 1367.21 15,86 
11;2'.£ 264.7 127.B 14.01 5.32 48.8 1402.2, 15.91 
11:23 266.6 115.2 13.95 5.28 50.7 1465.0S 15,BB 
11:24 253,4 107.4 14.06 5.16 51.2 1451,BS 15.91 
~l:25 235,1 100.7 13. 94 5,34 54.a 1526,U 15,95 
11:26 221.b 93.7 13.a3 5.36 55.3 1514. 7S 15.81 
11:27 210,8 SB,O 13.76 5.41 57.! 1555.3& 15.80 
11:2e 202.0 83.l 13.50 5,f4 57. 1 1569, 4S 15,62 
11:29 208,7 99,7 13,74 5.47 54.5 154US 15.77 
11:3(1 269,4 113.6 13.55 5.bl 56.3 H04.6f is.cs 

AVERAGE VALUES FOR THE LAST 15 Nl~UTES 
11:30 247.5 111.8 lj,98 5,29 s1.1, 1472. 4 15.89 

CONNE/'ITS: Lost sample flow at Eoiler Locat1cn 
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5ite 9 Seijage Sludge lncinEraor 05-30-1990 
CHAN 6 CHAN 7 CHAN 8 CHANlO CHAN 1 CH~N 2 CHAN 3 
BOILER BOILER BOILER BOILER STACK STACK ST~CK 

TIME ppaS02 ppiNOx I 02 l CO2 p~cTHS 2P• CC t 02 
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--------------------------------------------------------------------------

------------------------------------------------------------------------

:it? 'i Sew.g€ Sl:J~~e lnc:~eraor 05-30-lnO 
CHAN 6 C~AN 7 CHAN 8 CHANIO CHAM 1 CHAM 2 CHAN 3 
B()JlER BG ILER SJ;LER BOILER STACK SIAC~ ST~CK 

T!NE 221:02 22,NOx l 02 t CO2 2~1iHC 22• co l 02 
12:14 120.1 m.o 16. 34 3.21 57 .3 !511.31 17.44 
12: 1: U.5 122,8 to. 43 3,18 bl.I 1467,61 17 ,50 

12:l~ 117.4 12(,,J lb, 45 3.09 62, l 1425,7 JU~ 
:2: 17 il6,8 117 .o 10. s1 3.05 62,0 1377.3 17 .ss 
!2: 18 E3,'i '.13. 4 16. ~l 3.06 62. 7 1315,5 17 .62 
12:l~ 112 .3 !Ob.9 lb. ~9 2.98 63,0 1293,l 17.63 
12:2:• w.s lCI, 4 lb, 49 3.07 62.8 1261.8 17.63 
!2:21 118.S :10. 7 16. 11 3.36 59.0 1249.3 17, 54 
!2:22 131.9 :26. 5 15.41 3.77 46.B 1237 .2 16. 92 
12:23 m.2 125.4 15, ~~ 3. 72 46.5 1m.o 16. 90 
12:24 138.0 ao.s 15. 74 3, 4S 46,8 1205.0 16. 99 
!2:2!1 115.3 86. 7 lb. 94 2.63 57 .o 1170.9 17.63 
12:26 92.3 85.4 17 .12 2.50 H.3 1157 .2 !8.06 
12 :27 S0.8 87.2 17 .2C 2.41 63. 'i 1259.8 18,ll 
12:26 70.5 89 .b 17 .11 2,42 68.0 1327 .6 18. 07 
12:29 bO,a 93.6 lb.% 2.58 70. 7 1299.5 16,06 
12:30 62.9 lOo.3 16.28 2.97 62.2 1325. 9 1U3 

AVERAGE VALUES FOR THE LAST IS ~!NVTES 
12:30 105, 9 105, 4 16.46 3.01 59,6 1276.0 17,59 

AVERAiiE VALUES FOR THE LAST HOUR: 17 IIINUTE5 OF VALID OATA 
12:30 107.5 107.6 16.45 3,03 59 .b 1301.1 17.57 

12:31 72.7 115.7 15.72 3. 42 58. l 1381.6 !7.13 
12 :32 65.2 122. 9 15. 31 3. 73 50.5 1401.3 16.76 
12:33 71.b 129.l 15.01 3. 93 25.4 B27.9 16.77 
12:34 75.6 m.1 14. 76 4.12 21.B 2'1.4 18.52 
12: 35 95.0 !39.9 14. 56 4.24 40.2 975.U 17 .49 
12:36 120.3 142.9 14.42 4. 36 46.0 1rn.s1 lb. 19 
12:37 127. 9 14B.4 14.32 4.44 45. 7 1564.31 !6.11 
12:36 m.1 151.3 14, 22 4,4'i 45, 5 1604.21 16.05 
12:3Y 15U !53.4 14. 07 4.61 43.8 1601, 21 15.9'1 
12:40 m.3 152. 5 14.12 4.58 28. S 1409.4' 16. 03 
12:41 97 .2 151.2 14.02 4.68 IB.5 197.9 17.44 
12: 42 '16.0 152.4 13, 91 4.80 lb.b 8.3 19,79 
12: 43 110.8 153. 4 11. 26 6, 93 15. 4 4.9 20. 12 
12: 44 172.2 128. 1 7. 52 'I. 70 lU 4.2 20. 14 
12: 45 249.9 93.4 5, 57 11.16 14.9 2.1 20 .19 

AVERAiiE VALUES FOR THE LAST 15 mum 
12:45 118.5 13i. 9 13.25 5.28 32. 4 835.4 17.65 

12 :4c 48!.5 61.c 4,21 12.22 15. 0 2, 7 20.23 
12:0 552.0 ~7. 1 3.65 12.56 14, 7 2.7 20.25 
12:46 544.b 64.6 4.07 12,52 12. 9 3,1 20.27 
12:49 m.2 77.4 6.33 10.82 13, 0 0.2 20.29 
12: ~o 501.8 91.0 7. 51 10.19 37. I 64.21 20.32 
12: 51 m.o 70. 6 6.25 11.26 305, ~ l 774. 71 !0,95 
12:52 622. l 77 .2 5.17 11.90 958. 31 1875.51 9.77 
12: 53 537 .2 129.1 3. 55 13.21 1000.21 1875.51 8.77 
12:54 521.1 l'/5.4 2, 57 14.14 1000.2, 1675.51 7 .72 
I?: 55 665. 4 192 .4 2. 98 14. 34 1000.2, 1875.5J 7. 76 
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- -------------------------------------------------------------------------

Si~e 9 Sewoge Slud~e incineracr 05·3C-199C 
CHA~ 6 CHA~ 7 CkAN 8 CHA~lO CH~N 1 CHAN 2 CHAN 3 
mm BOILER BOILER BOILER STACK S':ACX STACK 

Tm 2~1502 ~21NOx I 02 I CO2 021THC 22• co t 02 
12: Sb 756.4 176.7 2.92 14.47 10C0.2l 1875.51 7. 77 
12: 57 744,9 m.6 4.44 13.22 965.U 1B75. 51 B.~7 
12: 56 757. 2 m.o 5.66 12.36 626.5 1875. 51 9.32 
12: 59 706.b 205, 6 7.58 lC. BC 232.3 1660.41 10.3b 
13:QO 57b.7 247.6 9.75 9. le 74. 1 664.0 ll.8~ 

AYERA6E VALUES FOR THE l~ST 15 ftINUTES 
13:00 1,03.8 132,7 5. 1! 12.21 4E3. 7 m4.7 12, 94 

13 :O: 443.6 248.B 11.71 7 .48 52. 6 506. 7 13,30 
13 :02 m.o 214, 3 13.35 6. 10 46. l m.1 1U2 
13:03 267. 7 183. 4 14.50 5.17 43,3 726,b IS. 58 
13: 04 218.4 175.i 14. 46 us 40.0 84U 15.96 
13:05 200. 7 171.7 14. 14 5. 36 34. 1 780.2 15.65 
13:0o 167,9 m.3 14.33 5. 15 30.7 564.8 15.7! 
13:0i m.1 148. ! 14. 36 5.13 28.3 562. 7 15.75 
13:0E 166,3 141. 7 14.47 5,03 27 .2 m.1 15.91 
13:0i !b0.1 134.9 14. 53 4,93 26.3 i,09. 7 15.99 
13: !(i 155.9 131.9 14.49 U7 25,0 61/i.9 16.00 
13:11 158.5 132.5 13.89 5.34 22,9 51,3,0 15.73 
13: !2 163.4 127,I, 13.8/i 5.30 23,0 m.1 15,58 
13:~3 166. 5 Ill .O 13.64 5.49 22.2 567,0 15,/il 
13:!4 180. 7 129.5 13.26 5.62 20.7 531.7 15, 13 
13:15 185.9 127.0 13.36 5. 56 20,8 rn,.4 15,16 

AVERAGE VALUES FOR THE LAST 15 NINUTES 
13: 15 211. B 156.9 13,89 5. 45 3Q.9 609.2 15,45 

13: :o 191.2 m.1 ll. 28 5. 61 21.2 51,0,8 15, 17 
13: 17 197. 4 126.2 13.22 5.64 21.2 ~67, 0 15, 10 
13: 18 206.5 127.7 12. 86 5. 95 20. 9 584 .4 14,99 
13:!9 225.4 m.4 12. 10 6. 46 19 .3 563.b 14,4! 
13:20 247 .2 139.2 11.76 6. 71 18,2 563.b 14.08 
13:21 m.s m.9 11.91 6.65 1B.1 582, 4 14.19 
13:22 262.9 llB.3 11.87 6.68 17 .3 568.l 14.09 
!l:23 269.B 138.0 11. 78 I,, 79 16.6 56'i.7 14.14 
t3:24 277,2 145,4 11.i,7 b.85 16. l 559.9 13.99 
13:25 276.0 137 .9 12.40 6,39 16.b 599.0 14.17 
13:20 258,9 130.2 13.02 s. 93 18.8 651.4 14.76 
13:27 252.3 127. 7 13,08 S. 93 18.8 649.4 14.84 
13:28 246,1, 125,5 l!.16 5.S4 19.6 672.0 15.01 
13:~ 244, 1 m.a 13. 24 S.61 19 .4 656.9 14, 95 
13:3~ 243,1 122.1 13.20 5.85 19 .s 670. 0 15.04 

AVERAGE VALUES FOR THE LAST 15 ft!NUTES 
13:30 243.6 132.0 12.57 6.21 18.8 601.2 14.bO 

AYEP.AEE VALUES FOR THE l~ST llOUR: 60 ftlHUTES Of' VALID CATA 
13:30 294.4 139.9 11.21 7.2q 141.4 800, 1 15.16 
--------~------ --------- --------------------------------------------------
13:31 240.6 12!.9 13. 26 s. 76 19.6 670. 4 15.03 
13:J2 2¢0.6 120. 5 13.26 S.82 19 ,4 675. 3 15.02 
13::13 239.2 119,7 13.26 5. 78 20.2 684.1 15.09 
13:34 238.0 117.7 13.43 s. 70 19,8 677.9 15.05 
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Site 9 SeNage s:udge l~c iner,Jr 05-30-mo 
CHkN 6 CHAN 7 CHAN 8 CHAN10 CHAN 1 CHAW 2 CH~H 3 

TIIIE 
BOILER 
~~1502 

eo:LER 
~21~0x 

BJ ILER 
I o, BOILER 

I CO2 
STACK 

~~·THC 

STACK 

~~· co 
STACK 
l 02 

IJ: 35 m.9 l!E .2 13.33 5.79 20,6 691 . 3 15, 16 
13: 3~ 2J7.3 llt. 6 13. 41 U9 19. 9 668.0 15.07 
13:3i 241. ! 117 .8 13.17 5. 53 1'1,9 674 , 9 15,05 
13:32 246, 2 1!7. 7 13, 19 5.86 19,7 660.0 14. 94 
13:39 ZS6'.5 116 .6 13.27 5.87 19.7 m.1 14,9J 
!3: 4(• 247,3 1:e. 1 13, 51 5.e6 2! .6 736.l 15. 25 
13:41 242.4 113 .9 13.82 5. 44 21.8 751 .o 15,33 
13:42 237.1 l!b .O 13.81 5.49 23.8 802. 5 15, 5i 
13: 43 23U 116 .0 14.12 5.13 25.2 869.0 15,63 
13:44 222.2 llt .8 14.19 5.17 2b.7 924.4 15.n 
13:45 221.2 I16. 5 14. 08 5. 19 26.8 886,3 15, 74 

AY:RA~E VALUES FCR THE LAST 15 HINUTES 
13: 45 237. 9 11U 13.54 5.62 21.6 737 .1 15. 24 

13: 46 222.4 114.7 14 .22 5.C7 26.6 681. 9 15,76 
13: 47 22!. 7 116. 9 14.12 5.15 26.9 870 .6 15.79 
13:4& 224.7 116. 1 lU3 5.14 27.0 878.4 15. 76 
13:4~ 233.3 117.3 13.66 5. ~B 26.5 868.B 15.61 
13: 50 253. 9 117. 4 13.16 5. 96 26,4 839.5 15, 24 
13: Sl 276. 9 115.3 12.75 6.30 24,9 826 .1 14,96 
13: S2 m.7 116. 1 12.48 6.47 25.3 816.6 14.H 
13:S3 301.3 115. 'I 12. 51 6. 46 25.1 840 .6 14.66 
13: 54 302,9 117. 1 12.32 6.61 25.S 855.4 14. 71 
13: 55 311 .0 117.6 12.28 6.60 25.4 878.3 14.60 
13:5c 311.2 1!8.2 12 .25 6.67 24,8 882.2 14.63 
13:5i 307 .o 120.S 12. 78 b.30 27. 9 974 . 'I 14.BO 
13:5~ m.4 12!. 0 13.25 6.00 33.4 1073.'I 15.25 
13: 59 284.9 121.8 13.S~ 5.72 34.3 1062. 7 15. 51 
14:00 273.8 m.s 13. 95 5.39 36.8 1108.0 15.6e 

AVERAGE VALUES FCR THE LAST 15 "!NUTES 
14:00 274.4 118.0 13.16 5.96 27 ,9 910,5 15, 1E 

14:0! 258.0 12/;. l 14.16 5.1'1 39.8 1183.0 15, 95 
14:0:i 249.1 128. 9 14.40 4.97 41.6 1205.0 16.05 
14:03 242 .s 131. ! 14.49 4. '11 46.4 1342.7t 16. 22 
14: 0~ 236.8 133. 0 14./;7 4. 71 48.S 1345. 7 16.30 
14:05 228,2 132, S 14.89 4.54 Sl.2 1281.5 16. 41 
14:0i, 220.3 133.8 15.05 4, 40 50.S 1167 .2 lo.56 
14:0) 209.0 131. 0 15,33 4,21 50,5 !076.3 16,72 
14:08 1'18. 7 123. 7 15. 75 3.87 54.8 1056.4 16,90 
14:09 173.4 122. S 16.38 3.38 54.4 1156,8 17. 17 
14: !O 161.8 122.4 16. 53 3.25 61.4 1376 ,1 17 ,48 
14: !l 147.B llU 16. 73 3.03 68.4 1378.2 17,65 
14: ~2 133.9 113.0 16.91 2.'10 68.S 1337.l, 17. 79 
14: 13 124.6 125.0 15. 95 3.49 62.2 !295.7 17. 33 
14: ,4 117.6 m.2 15. 78 3.52 57. l 1316.8 16. 92 
14: :~ !09.9 131.1 15.59 3.62 57 .1 1362. 7 16.95 

AVER~GE Y~LUES FOR Tli£ LAST 15 mum 
14::5 187.5 12i,. 4 15. 51 4.00 54.2 1258.8 16,1!3 

14: ~o 106.0 130.8 15. 43 3.69 54.! 1351.6 16, 77 
14: ~i 99 .a 129.S 15. 67 3, 49 57 .2 1388 .6 16,86 
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5,:, 9 se-ig1 s:ad~e lnciner,cr 05-30-mv 
CHAN e CHAN 7 CH~N 8 :HANlO C~AN ; CHA~ 2 :~AH 3 
BCl~ER EOl~ER SC!l£R BOILER S,ACk STAC< ST~Ck

r:"£ 2~150~ I~1hOx I J2 I CO2 ,2• THC £21 ;g I J2 
14: 19 95. 2 m.o 15 , oz Ui i,0, 4 1436.2 '.Ub 
14: 19 91,.2 m.o 15. 29 5.67 Se. 5 1416. 7 !b,bB 
14: 20 93. i 134.9 lUl U9 5S,3 :m.~ !U7 
14 :?! q3.2 !Jo,S lUb 3.82 56.4 :m.11 :u2 
14:22 lOJ.4 139.4 15.13 U4 i,C. 3 :490.71 !US 
14: 2~ 101.C 14!. 4 :uo 3.72 63. 7 :m.01 ,~. c~ 
14: 24 90. 9 m.s 15.H u, :m.H~9. 4 !b.) l 
14:25 92.2 133.9 !5. ~5 3. 44 )~. l l ~72.81 !b .83 
!4: 2b 7:,.1 13t. 9 15.B 3. b7 17.: !:7~. 71 !b.80 
H:27 82. 4 146 .0 :U7 4. 09 c5.o 15c9. 21 :~. 23 
14 :26 93. l 152. 9 !U~ 4.29 63. 5 :583.21 : ~. ~4 
l': 29 10!. C ISc. b 14.14 4.37 bl. 0 '.569. 01 :5 . 93 
'. 4: J~ !:)~. 2 :ou !US 4. 4I oC. 7 : 593. bl : 5 ,Qi 

~~ERAGE VAUiES f"Cij !HE LAS! !~ NINUTES 
14:30 9U 140. 4 !5. 07 3.92 b2. 8 l:OU ;o.54 

---- -- ------------------------·-------··------------------·------·--------
Av:RA6E ',~L;;::s rOR THE ~~s· ~C~R: 110 rnuTES OF VALID JATA 
;4: 30 198.6 125.S :4 . J2 4 .es 41.6 !102.7 :5 . 95 
------------ -- --- -.-...-----... .. ..___________ ---------------- ---- ---..................--
:4: 31 10:. b 158.7 !Ul 4. :b b3 .2 !m.s, 15.97 
!4: !2 99, ! 145.6 15. 32 3. 17 19 . e lb65.0I lb .i,8 
'.4: 33 m.e 24.1 15. :7 3. 43 au 158! .21 lb . 93 
:4: !4 229.7 14 .1 : 5. 05 U J EB . 8 1m. 11 :&. 96 
14 :35 1~5. 4 212.5 !3.57 4.79 72 .o ,Slb.!1 !~. 73 
!4: !b u.a 2H.2 :3.:S 5.08 71. 7 1!9!.91 1U7 
14 :3i u 24U :3. 39 4.88 6U 844.01 15 . ~9 
14:38 3. b 234.4 :2. 98 s. 14 2U :61S.81 !5. 47 
,4: 39 l:. l 150.3 12. 73 5. 18 74. ! 162UI l 5. 13 
!4: 40 102.7 150.3 !2.71 5. 20 75. 9 !659.71 !3 . C7 
14: 41 lOE.2 154.3 12.34 5, 50 75 .0 1599,91 13.iO 
14: 42 !20. 4 !56.9 !I. :b &. 13 71. 9 !313. 21 14 . 40 
:4: 43 w.: !3b. J iC.01 7. 51 b7 .9 !b83. 21 13 . :6 
14 :44 Z4!. ! 128.2 'i. :1 8. 24 b9.0 !i44.41 12. 74 
'.4: 45 2Bi .0 !32.5 9. :a B. 24 7U !71i8.71 12.3b 

AVERASE YALUES F~R ,HE LI\ST 1s ~:~um 
14: 45 m.1 :52.5 !2, ?4 s. 39 71. 0 1532. 3 :ua 

14: 4e 305.6 m.4 u~ 9. :b 107.B :654 .81 12.0l 
14: 47 !43,0 m.4 l, :2 8. ! 9 152.0 !a75.51 11.91 
14 :48 340,b 129.9 U9 7. 74 221.E 1m.51 IJ.04 
14:49 
14: 50 

367,B 
m.J 

150. 2 
m.2 

6. 94 
7. 51 

8. b2 
Ul 

260 . ~ 
183 . ~ 

!675. 5S 
1975, 51 

12 . 5/i 
ll.S3 

14: 51 471.9 !16.b 6.73 10. 49 2b8., 187UI !J.98 
!4:52 549,2 107 .4 u~ ,ua 6lU 1975.51 10. lb 
!4: 53 576,4 128. S 4, G4 !2. 12 999. 81 1m.:1 Q. Jb 
14: 54 517,! 20! ,b 3. 53 12. Sb 1000 . 21 1975 .:l 0. &2 
:4: 5: 394.4 34U 3. :a !3. :1 1000 . 21 197!. 51 a.29 
i4: So 
14: 57 

204.4 
m.2 

!OU 
619.4 

3. 12 
3. 50 

13. 14 
12,74 

1000.2, 
100J,2l 

197UI 
1975. 51 

a. 18 
8.27 

' 
.4:Se 83.3 586.5 ~. 07 12,15 1000.21 1875. ~S 9.26 
14: 59 209, ! 4b9.8 5. 01 12.43 951.11 1875.Sl 9.38 
:s: cc 503. 5 361. 8 b.14 11. 71 338.5 187Ul '1,64 
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Sitt 9 Stu~e Sludge !nciner10r o~-30-1990 
CHAN 6 CHAN 7 CHAH 8 :liANIO CHAH I CHAH 2 :HAN 3 
901..ER BOILER BCIL£R BC!LER S!ACK STACK STACK 

Ti NE 2p1S02 mNQx I J2 I CO: ooaHIC pp• co : J2 

AVERAiiE VA~UE'i FOi, THE LAST 15 ~!HUTES 
l S :CO 358.7 m.3 0,01 1: .04 606.2 1874.1 10.20 

D:Cl ~I: .0 JIJ,l 1 .eo !0,57 172.~ !8~). ii I:. 03 
15 :·J2 m.s 292.6 c.27 10.25 142.3 1?6~ -~1 1: .38 

t' 1c;15:03 60~, 4 2i: .0 0.n 9.74 124.2 1m.,1 1!o1 ... 

IS :04 m.1 26C. 2 9. ~9 9.20 99 , 7 l3Bo. 31 :2. ! 'i 
!~: 0~ m.3 246. C 10.a1 8. 24 BJ. 2 823,8 !~, 04 
1S:Oo 403. 4 m.2 1U2 UB 69. 4 m.2 13. 77 
: 5: 07 35;. a m.'i JO. ~8 7. 92 S9 .1 m.o lJ .b3 

lS :CB 332.5 247. 2 I!, 76 l . 18 ~J. 3 m.o 13. iS 
lS:09 m.B w.a 12, 20 o.n 45 . ~ 53U !US 

: ~: lG m .s m.3 !2.48 6. 54 40 .3 51 ! . i :U2 
!5: l1 241,2 226.3 : 2 .49 b .47 36, ! rn.9 :U~ 
:5:12 222,8 213.3 i2.S1 b.l3 33. 4 524.S ; 4, 73 

!S: 13 20i, 5 207.'7 !3 .11 5.96 31.3 m.z is.,·~ 
! S: 14 19c.: 203.; i3 .32 S. 75 JU 600. 3 15.21 
15: 15 !BE. 4 m.J 13. 72 5, 43 30.3 ~4!, 7 15. 39 

AVERAEE ~ALUES FOR THE LAST 15 NJNUrES 
15: 15 371.7 243.1 11.33 us 6U 968,4 13.~3 

~~: ~c m.J m.o I4, 47 4, 90 32. 1 711.3 16.00 

:: :!7 !H,I lbU !4.60 •.ao 32.4 739.2 Jc. l3 

:s:1e !70,i :73.5 JJ, 15 s.a9 2U m.9 IU2 
:~:I~ 137,3 '.eU :3.li, 5. 35 27. 6 m.1 15. , 7 
1~: 20 m.2 !63. 9 12.87 6.10 26, 9 517.3 15, 03 
:~: 2: !99.1 160. 4 12. 92 o, C5 Zo. ~ m.s I5. O! 
1s:n 2C!.3 158.0 12.92 ~.08 25.8 515.4 IU5 
15: 23 208.4 157 ,2 12, 76 b.21 26.3 rn.1 14.93 
15:24 209. 7 154., 12. 79 6. 10 25. 7 m.s 14,88 
!S:2) 2!4.S m.2 12. :9 6.34 25.9 m.7 H. 79 
.s :26 223,4 152.3 12.2~ ~. :6 25,3 487,4 14 .bo 
l 5: 2i 235.3 11a.a 12 .co 6, 75 ZS. I 461. ! 14.38 
!5: 29 m.e 157.3 II.JO 7. 53 24 ,2 492,l 14.02 
I 5 :29 272.J 154.8 11.04 Ul 23.5 m .7 13.66 
15:30 m.o m.5 JO. 76 7.a5 24.0 522.2 13.64 

~VE~A6E 'IALUES m THE LAST 15 ~iHUTE5 
D:JO 212.8 160. I 12. 63 Ul 26.7 542 .4 14 .85 

.. -------------..-... --------..--------......-..--..-------------------... --.--------
AYERA6£ YALUES FOR THE ~AST HOUR: bO ~INUTES OF .~uo ~ATA 
15:30 266.b 207. 7 10.0a UB 193.5 1204.3 13.39 -------------.......-----......------..--------------------------------------.. ---
15:31 294.5 156.l 10.44 8. 06 2n. ~ m.1 l3.4l 

· !5:32 307.J 154.4 10,19 8.36 59.8 m.a IJ,24 
·15 :JJ m.s 153,b ~. 63 9. 77 .73.2 ~7.J 13.02 
1~:H 348.4 154. 7 ua 9.00 21.2 63o.u 12.65 
:s: J~ 365.J m.a e.n 9,34 19 ,2 i Ob ,8 12.54 
15:36 3a4.4 167.l 8. 83 9. 41 19,9 778 .4 12 .25 
IS: 37 m.4 171.9 8. 57 9.66 18. 6 827 .6 12.25 
:s :3(1 m.1 186.J 8. 95 9,31 17,2 ~65.2 12.2! 
!5 :39 312,4 m.o 8.73 9, 57 15.8 585.4 12. 23 
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Site 9 Sewage Slud9e lnC!neracr 05-30-1990 
CHAN 6 CHAN 7 CHAM 8 CHANlO CHAN 1 CHAN 2 CHAN 3 
iOILER BOILER BG ILER BOILEli STACK STACK STACK 

TINE 221502 0~1M01 I 02 I CO2 1121THC ~~· co I oi 
15:40 408.4 ll/,.6 6.57 9.69 ,5.0 m.o 12,(i'I 
15:41 ~09 .o 204. 1 9.23 9.16 !4. 9 533.6 12.16 
!5: 42 378. ~ 216. 'I 9.so '1.03 14, 7 478, 4 12. 55 
15:43 379.0 226. 4 9.32 U7 !3.8 454.4 12. 39 
15:44 3l3,2 227. 7 9.b2 8,67 13,7 m.1 12.H 
15:45 3!1. 8 227 .o 10.11 8.47 13 . 4 444,4 12,86 

AVER~GE VALUES FOR TliE LAST 15 NINUTES 
15: 45 367.3 186.3 U3 9.06 30 .0 )88.2 12. 57 

!S: 4~ 332,6 126.b :0.24 8.38 l3 .0 443.8 13,!9 
15: 4i 324.3 221.5 10. 51 8.10 12. 'I 441.3 !3. 26 
15: 43 rn.o 216,3 10,67 7. 98 12.8 444.5 13,39 
15:41 
15: ~(· 

304.7 
m.2 

214.6 
208. 9 

!0.64 
11. 12 

7. 79 
7.58 

12 . 9 
12 .6 

458. 7 
456.0 

13. 58 
13,67 

15:51 28~.I, 210. 1 H,11 7.~9 12.5 454 .3 13.81 
15: 52 284.1 202,1 ll.30 7.~I, 12.8 459.3 13.76 
1~: 53 275,8 204.0 11.43 7.28 12. 8 462.2 14.0l 
15:54 21,7,6 200.1 11,61 7.CB 12.9 41,8,5 14.08 
1~:55 263.4 200. 7 11.64 7.08 12.8 466. 4 14.16 
l~:56 263. 4 m.e 11.70 I,, 97 12. 7 467 .3 14, l 9 
15:5i m.9 194.5 ll,91 b. 77 12,6 470.9 14, 25 
15: ~& 248.6 !BU 12, 17 6. Sb 13.1 48~.2 14. 48 
!5:59 237 .o 184 .1 12.38 b.41 13.3 492,5 14. 58 
16:CC• 231.4 180.7 12. 52 U9 13. 5 503.7 14.73 

A~ERA6E VAlUES FO~ ,HE LASi 15 NINUTES 
16;00 279 .0 203.5 11.41 7.2a 12 . 9 464.9 13,'14 

16:Cl 219.7 171.l !2.B3 6.02 14. ! 530.9 14.89 
16:C2 211.3 lb7. 7 13.06 5.B5 15.0 586.7 !5.05 
lb:03 202.2 161.2 13.14 5.77 15, 7 b46.2 15.13 
!6 :04 200.6 lSU 13.19 5. 72 16 .3 m.& !5.15 
16 :05 m., 150. 9 13,oq 5. 77 ,6.2 636.1 15.17 
16 :Co 204.6 14U !3.06 5,80 17 .o 635.6 1s.oa 
lb:07 
16:C8 

208.4 
213. 6 

146.3 
m.9 

12. 90 
12.86 

5. q5 
5. 95 

:u 
17 .2 

633,b 
621.5 

15.02 
14. 99 

16 :09 219.3 143.4 13.02 5,89 !U 640.3 14.96 
lb: 10 22U 147 .3 12. 56 6.27 18,0 647.6 14.88 
lb:11 238.3 146,l 12.211 6.44 :7 .1 607,4 14,48 
lb:12 24U 14b.2 12.02 b.65 17, 2 609,1 14.33 
16:13 254.7 146,6 ll.87 6.73 17 . 0 &03.1 14,20 
16:14 263.3 148.4 11.68 6. 96 16.8 606.7 14.04 
16: 15 277.b 153.3 11.211 7 .26 16 .8 602.3 13.86 

AVERA6E VALUES FOR THE LAST 15 NINUTES 
16: 15 225.8 151.b 12. 59 6.20 le.6 616 .0 14.75 

16: 16 269. 0 153.1 '.1.3o 7. 25 16 . 3 SH.3 13. 70 
16: Ii m.o 154.i, 11.04 7.55 !6,o 1,01,9 !3. 73 
16:IB 304.4 156.5 10. 95 7. 57 15 . 9 583,2 13.48 
16: 19 313.2 160.7 lc-.68 7.89 15.6 ~5.2 13.42 
16:2(• 325.l 161.3 10.46 8.04 15.6 585.4 13.27 
16:21 340. 2 ~65. 3 10.25 8.30 15.2 598.4 13.06 
16:22 351.9 168.~ 9,94 8.53 15.2 614. 9 12.98 
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----------------------------------------------------------------------

---------------------------------------------------------------------

Site 9 Sewage S!cdge Incineraor OHv-mc, 
CH~N b C~A~ 7 Crlt1~ 6 CHANlO CHAN l CHAN 2 CHAN 3 
BO!LER BO!LER BOILER BOILER STACK STACK STACK 

rm e~aS02 ~ o•NOx I 02 t CO2 QQ11HC QQI CG X 02 
16:2! 360,b 174.9 9,7b 8.73 14, 7 m.3 12.BO 
11::24 
;6:2~ 

400.b 
m.7 

187 ,2 
201.2 

E,04 
8,21 

9.92 
9.75 

14. 4 
15. 4 

542.2 
560.2 

11, 91 
ll.3E 

16:21: 431.5 224.7 8. 52 9,bO 13, 4 4lb.4 11.88 
16 :27 H~.2 237,6 7,90 10,05 12, S 392.1 l!.49 
!6:2S 446.8 m.o 8. 73 9.44 12. 2 373,4 11, 79 
ll::29 431.S 237.3 B. 98 9.27 12. 2 365.2 11. 95 
lb:~~ 426.1 229.4 €.68 9.35 11.7 m.o 12,10 

AVERAGE VALUE£ FOR :HE LAST IS NINUTES 
16: 30 374.l 189. 7 9.58 8. 75 ·14. S 515. 9 12. 59 

AVERAoE VALUES FOR TH~ LAST HOUR: 60 mum OF YAUJ DATA 
11:: 30 311.6 182.B 10, 73 7 .82 18,5 546.3 13. 46 

16: 31 433,2 224.1 8,90 us 11. 7 337.9 12,09 
16:32 m.1: 222.7 9,25 9.02 ll. 7 328,7 12, 14 
lb: 33 m.2 224.0 9,54 8.77 11.3 324,2 12 ,Sl 
16: 34 403. 7 208.6 10. 91 7.62 12.3 371.7 13,02 
lb: 3~ 334.3 202.5 11.79 7, 01 14.5 459.b 1U2 
16 :36 311.2 208.b 11.22 7,2'1 l2,9 3lll.O 13, 70 
11:: 3) 302 .9 206.2 !l.58 7,02 12,9 402.6 13.82 
16:38 286,8 202.2 11,71 6,85 12.9 410.3 14.09 
!6:3'i m.2 m.4 12,02 6,61 13.4 m.o 14.13 
16:40 2bc,0 194.E 11.89 i,,71 13, I 433.0 14.31 
16:41 267,2 205,8 11.50 6.98 12.3 399.l 13.97 
lb:42 279 .3 211.3 11.55 7.00 11.7 39U 13.91 
16: 43 272.9 205.3 11.79 6. 70 !l.8 m.1 14.09 
16:44 ZM,9 204 .1 11.96 b.~l 12.3 420.2 14.19 
16: 45 254. 9 201 ,2 11.97 6, 57 11.9 421.3 14.35 

AVE1i~6E VALUES FQR THE L~5T t~ ~!Nt;TES 
lb: 45 322.5 207. 7 11.17 7.33 12. 4 394.l 13.b4 

16:Cb 250, 1 197.l 12.14 6.42 12,4 m.1 14 .31 
16:47 m.8 19b.3 12.08 6.48 12.4 m.e 14 .47 
16:46 242,0 193.3 12.22 6.35 12.6 4S7,2 14.37 
16: 49 m.a 195.3 12.16 6.47 12. 7 474,0 14 ,46 
lb: 50 241.4 193,4 12.12 6.43 12.3 466. 7 (4.43 
16:H 243.4 197.b 12.03 6.56 12.B 464. 7 14.31 
16: ~2 251. 9 201.2 IUB 6.80 12.3 m.s 14.21, 
16: 53 2~~.3 198.0 11.91 6,62 12.3 463,8 14.11 
16: 54 25b. 9 204.6 11.59 6.91 12 .1 462.9 14 .19 
16: 55 267 .3 205,4 11.48 6.97 12.0 442.2 13.90 
16: ~6 279.2 216.8 10.86 7.58 11.4 4lb.2 13.68 
16: 57 301.5 225.7 10.30 7.90 10.9 366.0 ll,24 
16: ~8 316,6 228.5 10. 35 7 .99 11.0 364.7 13,10 
16: 59 323. 9 229.7 10 .19 8.09 IC. 7 356.8 13.16 
17: 0~ m.2 229. 5 10. 53 I. 74 !O. 9 3bb, 1 13.07 

~~ERAGE VALUES FOR iHE ~AST 15 ~!NUTES 
17:00 269. 5 207. 5 11.44 7 .02 11.9 429.3 13.94 

17:01 311. 7 223.0 :O.H 7.65 11.5 398.2 13. 58 
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Site 9 Se•a~e s,~dge lncineracr o~-3o-m~ 
CHA>i 6 CHA~ 7 CHAN 8 CHANJO CHAN 1 CHA~ 2 CHM 3 
Bu ILER BOILER BOILER BOILER STm STA.:K STACX 

i!NE Qr•S02 Q2CN0x I 02 X CO2 ~~1:HC ~QI CC l 02 
li :C2 3:0.9 218. 7 10. 94 7 .49 11.5 390.v 13.43 
17 :03 3;1.0 m.1 10. 76 7. 73 11.6 392. 9 13. 51 
17 :04 32C .4 222.8 10.~4 7 .82 11. 4 375.l 13.36 
~7 :0~ 32E. 9 224.b 10. ~9 7. 85 11.1 36a.6 13.18 
17:{i, 3~ .7 231.1 10.38 9.02 ll.l 362. i 13.34 
;7:07 334.3 229.0 10.57 7 .83 l!.3 362.2 13,21 
li :08 m.3 231. S !0.44 a.oo 11.4 362,0 13,30 
i7:C9 326.b 223.8 11.04 7. 41 11.J 373.2 13.40 
17:D m.1 211.0 11.87 6.80 12. 5 448.4 14.1! 
:7: 11 27U 207.3 11.84 6. 77 12.3 449.3 14.27 
17: 12 275.6 207 .3 11.78 b.9~ 12, ~ 4S6,0 14.12 
17: 13 281.6 209 .3 11.50 7,0'1 12 . 1 435.5 14.09 
17:H 287 .8 106.7 11.66 6.95 12 .3 443.8 13, 97 
17: 15 260.3 204.4 11. 74 6. q3 12 .3 453.6 14.13 

AVEF.A6£ VALUES FOR HE LA5T 15 ~lhUTE5 
!7:15 107 .4 m.1 11.10 7 .41 11.7 404.8 13.67 

17: lb m.3 202.! 11.76 b.8~ 12.3 458.b 1U3 
17: 17 277.9 203.5 11.71 7.00 12.3 470.6 14.11 
17: 18 277 .8 201. 7 11.b4 6. 94 12. 3 461.6 14. 13 
17:19 275.4 m.s 11.8~ 6.81 12. 5 m.e 14.09 
17 :20 272.8 202.8 11.6C 7.01 12 ,3 462.4 14.17 
17 :21 279.7 200.0 11.59 7.02 12.2 m.6 13. 91 
17 :22 287 .3 20B.1 11.26 7 .36 11.9 447.3 13.91 
17:23 299. i 208. 9 11.13 7.42 11.7 421.2 13. 72 
17 :24 308.6 212 .0 11.0~ 7.56 11.7 m.2 13. 67 
17:25 306.7 20E .1 11.17 7.41 ll. 7 418.3 13. 76 
17: 2i> 298. 7 204.! 11. 50 7 .12 11.9 434.4 13,84 
17:27 287 .4 204.9 11.47 7. 12 12.2 441.b 14,03 
l 7:2E 292.6 200.3 11.68 6. 9~ 12,3 4~.l 13. 99 
17 :29 2~9 .3 m.~ 10, 74 7.83 11.6 419.5 13. 76 
17: 3<> 313.0 215.9 10.47 7.94 11.0 377.4 13.16 

AVEP.A6E VALUES fGR THE LAST 15 ~!NUT:S 
17: 30 238.8 20S. 7 11.38 7.21 12.0 441.4 13.89 

----------------..--------------------------------------------------------
AVERA6E YAlUES FDR THE LAST HOUR: 60 ft!NUTES OF ~AUD DATA 
l 7: 30 297.1 209.8 11.27 7.25 12.C 417 .4 13.78 
------------------.....-----------------------------------------.. -----..----
17 :31 m.4 223.4 10.32 9.06 11.1 384.4 13.11 
17 :32 m.s 200.1 11 .78 6.86 12.6 513.2 13.75 
17:33 257 .B 165. 1 13. SB 5. 59 17 .3 721.7 15. 24 
17: 34 m.o 153.2 13, Bl 5, 42 18. 7 779.0 15. 77 
:7:3~ 220.7 141.5 14. 03 5.16 20.3 803. 0 15.70 
:7:3i, 217,9 m.1 14.C6 5.2b 21.0 814.6 15.85 
L7 :37 m.5 131.9 14.00 U6 21.6 816 .8 15.83 
17:38 m.B 129,6 14.06 5.22 22.0 839.6 15. 73 
17:3~ 224.S 131.6 13.92 5. 40 23.3 895. 5 15. 82 
17:40 230.0 129.3 13, 91 5.27 23.1 894.2 15.64 
17:41 233,8 127 .o 13.68 5. 57 23.9 900 . 8 15.72 
17:42 m.9 1:s.o 12.30 b.42 24.4 760 .1 15.11 
!7:43 m.5 104.S 12,04 6. 57 24. 8 685.6 !4.41 
'. 7:44 295.2 104.3 11.38 7,11 25.6 669.2 !4. 32 
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SHe 9 Sew.ige S!Jd~e !n[ir.er.ior os-3o-im 
CtiAli o CHAN 7 CH~N 8 :n~Nl~ CHAN 1 CHAN 2 CHA~ 3 
BOILER BOILER BOILER BOILER STACK STACK STACK 

mE ~~·502 n~,HOx I 02 I CG2 QD1THC 2~· co I 02 
17: 45 320.4 !OS. 7 11.05 7.41 29.9 7! 7 .9 13.~5 

AVERAGE VALUES FOR THE LAST 15 ~!NJTES 
li':45 m.9 139.9 12.93 6.04 21.3 m.4 15 . 06 

:,. 

17: 4o 34U 112. 9 11.16 7 .49 26.l 681.1 13, 91 
17:47 344.5 117.2 11.96 6.BB 23.4 618,7 14,26 

17:4& 334.0 114. 7 12.02 b.93 23.0 621.1 14.36 

17:4S m.b 116. 7 11. 74 7,08 23.1 622.1 14.37 
17:50 344,6 116, 1 ll.7S 7. :5 22.8 600,3 14.22 
17:5! 350.6 m.s 1! .4b 7.38 23.4 612.3 14, 17 
17:51 357 .8 125.4 12.12 e.9S 22.7 1,20.2 14,40 

17: 53 360.! 119.0 12 .09 7.12 23,2 m.a 14, 61 

17: 54 370.0 122.1 12. 01 7.13 22.9 630.1 14.59 

!7: S: ~66 .0 118.8 i2.27 6. 94 23.1 621.8 14 .61 

11: s~ 358. 7 120.2 !2 .44 6. 79 25.l 654 ,4 H,84 

17: Si 347,4 117 .3 !2.85 6.56 2ci,O 65U 14 ,91 

17:59 342, 1 m.2 !2.72 uo 26. 9 67U lS,00 

17: ~i m.o !16, 2 12. 78 6.40 27 .2 b9l.3 15 .07 

18:0~ 329,c ~14.3 13,17 6.29 27. 9 704.9 15.26 

IIVEHAEE VALUES FOR THE LASi 15 NTNUTES 
18: (iQ 348.5 117.6 12.17 b.91 2U 643.6 14. ~7 

18:0l 323.3 113.B 13.12 b.32 27.8 717,4 15. 29 

18:02 329. 7 112,3 12.BS 6.41 28,2 722.7 15.19 

18:03 331.3 114, ~ 13, 21 6,29 29, 7 787,0 15,24 
18:04 m.J 114.5 12.n b, 43 31.2 821.0 15,29 

18 :O~ 332. 4 113,7 13. 05 U3 30. 7 819,5 15.21 

18:0l m.4 l!U i2,Y7 c.34 32,3 85a.5 15,25 
18:07 337.l 1!3,, 12. 96 6.43 32.9 864. 7 15.21 

18:0E 344.6 1!4 . ~ 13.01 6.45 32. 9 906.4 15.12 
18:09 m.o 128. 5 12. 55 6.58 35, l 1026, 5 14, 97 
18:10 342.3 142. 7 12.95 6.35 40.8 1388.41 15,05 
lB:11 m.1 146.0 13. 07 U4 44.4 1451.31 15.13 
18:12 32° ,o 148.3 13.11 6,23 45. 3 1499.51 15.18 
18:13 321.5 150.4 13.25 6, 11 50.0 1541.21 15.31 
19:14 315.7 150,9 13,3e 5.96 55,8 1561.91 n.45 
18:15 307 .1 lS0,6 13.81 5.68 60.6 1574.81 15, 55 

AYERA6E VALUES FOR THE LAST 15 mum 
18:15 m.o lZS.6 13,08 b.26 38.5 ll02.7 15.23 

18: lo 285,9 HJ.4 14.29 s. 15 bl . 4 1562.61 15,93 
18: Ii 262,9 147,6 15, 17 4.57 7~. 2 1m.81 16.30 
18:!6 24! .o 14~ .i, is.Jc 4,25 77,3 1m,q1 16,65 
18: 19 226.S 142 .o 15.6e 4. 03 80.5 1~37, 51 lb, 84 
\8:20 218. 7 137. 4 15.89 3. 83 80, I 1499 , 91 17,02 
18:21 209 .3 132 .o lb.01: 3. 74 8!. S 1~17,31 17, 11 
18:2:: 203.4 127 .4 16, 29 3.53 81.3 !519.41 17,21 
18:23 198.B 124. i, 16, 27 3. 55 84 , C 1596.0S 17.31 
18:24 197 .2 119.1 16.37 3.47 88, 1 1638,3l 17.31 
18:25 m.2 114. 7 16.34 3.48 92.5 1653.81 17 ,42 
18:26 200,4 126.8 15,20 4.15 116.6 1832.91 16. 77 
18:2? 226.3 lJl.3 15.11 4.13 129.9 1S69.0I 16.26 
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---------------------------------------------------------------------

---------------------------------------------------------------------------

Site 9 Sewage Sludge In:inerao~ OS-30-1990 
CHAN b CHAN 7 C~AN B CHANlO CH!lN 1 CHAN 2 CHAN 3 
Bn!LER BOILER BOILER BOILER ST~K STACK STAO: 

rm iie1S02 e~mNnx %02 '.t CO2 ~QaTHC ~~· co I 02 
18:28 219.2 123.4 lb.20 3.53 9'i.4 1755.4S 17.06 
19: 25 203.S m.1 15.33 4. 13 W.B 1821.4' 16.92 
19:30 242.6 142.b 14.10 5.03 142.9 1875.51 15.89 

AVERA6E VAL~ES FOR THE LAST IS NINUTES 
18:3C- 22i',1 132.6 15,58 4,04 93.9 1655.b 16.80 

AVERA6E VALUES FOR THE LAST HOUR: 60 nlNUTES GF VALID DATA 
18:30 2B9.4 129.7 13.44 5.82 4U 1037,l 15,42 

18:31 281.6 150, 5 13,51 5,50 lBb,9 1875,Si 15.39 
18:32 309.4 158.4 12.82 6.02 187.3 1875.Sa IU'i 
16:33 341.7 168.2 11.31 7.09 202.7 1875.5, 13.96 
18:34 374.1 171.c 12.04' 7.72 268.B !B75.5i ll.48 
18::'.5 414.B 174. 1 9 .92 8.35 320.9 1875,51 12,90 
16:36 m.b 177.0 9.09 8,99 m.1 1875,Sf 12.47 
18:37 473.9 191.7 10.54 7.88 385.3 1B75.5f 12.60 
!8:3E 417,2 183.9 12. 56 6.39 147.1 1052.51 14. 53 
18:39 353.3 165,5 13.41 5.60 129.1 1851,H 14,93 
18:40 316 .3 159.5 14.33 5.12 !OU 1802.11 15. 71 
18:41 286.B 153,3 14,67 4.85 90.2 1709.SI 11,.03 
18:42 266,9 152.6 14.84 4.77 67 ,8 1724. 81 16.25 
18:43 251,,9 11,5.4 14.02 5.29 77.7 1599.61 15.78 
18:H 252,3 lbB.7 13,90 5,28 69.2 1531. 5i 15.54 
18:45 243.9 lbB.B 14.05 S.20 69.8 1579,4' 15.61 

AYERAoE VALUES FOR THE LAST 15 MINUTES �
18:4~ 33b.2 11,7,3 12.73 UB 183,1, 1785.3 14.b~ �

t8:4i, 240,0 170.3 13.18 5,22 b8.7 1596.01 15.70 
18:47 243.0 170.0 13.91 5.29 64.9 1514.5, 15,56 
18:48 240.4 170.3 14.07 5.19 65.b 1546.31 15.1>3 
18:49 236.3 lb9.4 14.02 5,20 65 .9 1543.bl !5.74 
18: 50 239.2 167.9 13,92 5.33 64,2 1499. 9a 15, 59 
18:~l 250.6 170.4 13.H 5.71 61.1 ms.ii 15.40 

COHNEHTS: End of Run 2 - 16:45-18:45 S/30/90 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 2 � Run Type: MMtl/Ni 
Run Time: 12:30 - 16:45, 17:15 - 18:45 

Furnace Outlet Location -- Stack Location --
502 NOx 02 CO2 THC CO 02 

(ppm,vd) (ppm,vd) ( 'l., vd) ( 'l., vd) (ppm,vd) (ppm,vd) ('l.,vd) 

Average: 284.9 162.3 12.00 6. 77 40.7 647.9 14.51 

NGTE - THC and CO averages are biased low because of the omission ot 
data from periods when the analyzer ranges were exceeded, makinQ 
it impossible to accurately measure the concentration levels. 

Data not included in averages 
Species Period Reason tor omission 

502 14:30 - 14:45 Calibration Check 
NOx 14:30 - 14:45 Calibration Check 
02 14:30 - 14:45 Calibration Check 
CO2 14:30 - 14:45 Calibration Check 

THC 12:30 �- 13:00 Lost power to sample pump 
14:30 - 14:45 Calibration Check 
14:45 - 15:00 Analyzer range exceeded 

co 12:30 - 13:00 Lost power to sample pump 
14:15 - 14:30 Analyzer range exceeded 
14:30 - 14:45 Colibration Check 
14:45 - 15: 15 Analyzer range exceeded 

02 12:30 - 13:00 Lost power to sample pump 
14:30 - 14:45 Calibration Check 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run ff 2 Run Type: MMtl/Ni �
Date 5/30/90 Run Time: 12:30 - 16:45, 17:15 - 18:45 �

--- Furnace Outlet Location --- Stack Location --
~ 502 NO>< 02 CO2 THC CO 02 
(ppm,vd) (ppm,vdl (I.I Vd) (1/.,vdl (ppm,vd) (ppm,vd) ( % , vd) 

Average: 284.9 162,3 12.00 6.77 40.7 647.9 14.51 

NOTE - THC and CO averages are biased low because of the omission of 
data from periods when the analyzer ranges were exceeded, making 
it impossible to accurately measure the concentration levels. 

Data not included in averages 
Species Period Reason for omission 

S02 14:30 - 14:45 Calibration Check 
NOx 14:30 - 14:45 Cali brat ion Check 
02 14:30 - 14:45 Calibration Check 
CO2 14:30 - 14:45 Calibration Check 

THC 12:30 - 13:00 Lost power to sample pump 
14:30 - 14:45 Calibration Check 
14:45 - 15:00 Analyzer range exceeded 

co 12:30 - 13:00 Lost power to sample pump 
14:15 - 14:30 Analyzer- r-ange exceeded 
14:30 - 14:45 Calibration Check 
14:45 - 15: 15 Analyzer range exceeded 

02 12:30 - 13:00 Last power- to sample pump 
14:30 - 14:45 Calibration Check 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 
Date 

7V2 
5130/90 

Run 
Run 

Type: 
Time: 

VOST 
16:45 - 17:45 

~- Furnace Outlet Location 
S02 NOx 

( ppm ,vd) ( ppm,vd) 

--
02 CO2 

( 'l., vd) ('l.,vd) 

-- Sta
THC 

(ppm,vd) 

ck 

(p

Location 
CO 

pm,vd) 

--
02 

( '1/., vd l 

Average: 280.4 192.8 46.85 6.93 14.2 505.5 14.14 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 7Vl Run Type: VOST �
Date 5/30/90 Run Time: 20:15 - 21:15 �

--- Stack Location --
THC CO 02 �

(ppm,vd) (ppm,vc) (i'.,vd) �

Average: 61.3 1155.6 15.46 

NOTE - THC and CO averages are biased low because of the omission of 
data from periods when the analyzer ranges were exceeded, making 
it impossible to accurately measure the concentration levels. 

Data not ir.cluded in averages 
Species Period Reason far omission 

THC 20: 15 20: 45 Analyzer range exceeded 
co 20: 15 - 21: 00 Analyzer range exceeded 



02 

Si~e 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 14 Run Type: EMSL Cr �
Date 5/31/90 Run Time: 10:00 - 12:00 �

~--- Furnace Outlet Location --- --- S~ack Location --
S02 NOx 02 CO2 THC CO 

(ppm,vd) (ppm,vd) ('1/.,vd) ('l.,vd) (ppm,vdl (ppm,vd) ('1/.,vd) 

Average: 188.6 140.9 14.44 4.98 51.6 1054.3 15.57 

NOTE - CO averages are biased low because of the omission of 
data from periods when the analyzer ranges were exceeded, making 
it impossible to accurately measure the concentration levels. 

Data not included in averages 
Species Period Reason for omission 

S02 11:26 11:29 Lost power to dilution system 

THC 11:16 - 11:17 Probe pulled out of stack 
14:30 - 14:45 Lost power to sample pump 

co 10: 16 10:30 Analyzer range exceeded 
10:46 12:00 Analyzer range exceeded 

02 11:16 - 11: 17 Probe pulled out of stc1ck 
14:30 14:45 Lost power to sample pump 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 15 Run Type: EMSL Cr 
Date 5/31/90 Run Time: 16:45 - 18:45 

,.--- Furnace Outlet Location -- --- Stack Location --
. 502 NOx 02 CO2 THC CO 02 �

(ppm,vd) (ppm,vd) ('l., vd) ('l.,vd) (ppm,vd) (ppm,vd) ('l.,vd; �

Average: 247.0 152.6 13.65 5.54 53.9 980.5 15.26 

NOTE - CO averpges are biased low because cf the emission of 
data from periods when the analyzer ranges were exceeded, making 
it impossible to accurately measure the concentration levels. 

Data not included in averages 
Species Period Reason for emission 

S02 16:59 - 17:08 Changed sample pump 
17:45 - 17:46 Lost power 

NOx 16:59 - 17:08 Changed sample pump 
17:45 - 17:46 Lost power 

02 16: 59 - 17:08 Changed sample pump 
17:45 - 17:46 Lost power 

CO2 16:59 - 17:08 Chan~ed sample pump 
17:45 - 17:46 Lost power 

THC 17:25 - 17:36 Sample flow problem 
co 16:45 - 17:47 Analyzer range exceeded 

17:54 - 17:58 Analyzer range exceeded 
02 17:25 - 17:36 Sample flow problem 

E-25 �



02 

Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 3 Run Type: Cr+6 �
Date 6/2/90 Run Time: 18:41 - 21:45 �

--- Furnace Outlet Location --- --- Stack Location --
S02 NOx 02 CO2 THC CD 

(ppm,vd) (ppm,vdl ( lo I Vd) ('l.,vd) (ppm,vd) (ppm,vd) ('l.,vd l 

Average: 245.7 121.9 14.10 5.39 38.6 1026.4 15.72 

NOTE - CO averages are biased slightly low because of th~ omission of 
data from periods when the analyzer ranges were exceeded, making 
it impossible to accurately measure the concentration levels. 

Data not included in averages 
Species Period Reason for omission 

S02 19:11 - 19:30 Sample flow problem 
ND>< 19:11 - 19:30 Sample flow problem 
02 19:11 - 19:30 Sample flow problem 
CO2 19: 11 19:30 Sample flow problem 

CD 19:05 - 19:09 Analyzer range exceeded 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 5 Run Type: Cr+6 �
Date 6/3/90 Run Time: 14:54 - 17:00 �

~--- Furnace Outlet Location -- --- Stack Location --
~ S02 NOx 02 CO2 THC CO 

(ppm,vd) (ppm,vd) (,., vd l ( ½, vd) (ppm, vd l (ppm, vd) ( 'l.,vd) 

Average: 315.0 184,5 11,24 7,17 141,0 1338.4 13.71 

NOTE - THC and CO averages are biased low because cf the omission at 
data from periods when the analyzer ranges were exceeded, making 
it impossible to accurately measure the concentration levels. 
Only 31 minutes of valid CO data were obtained during this run. 

Data not included in averages 
Species Period Reason for omission 

THC 15:25 - 15:27 Analy2er range exceeded 
15:32 - 15:37 Analyzer range exceeded 

ca 14:55 - 15:00 Analyzer range exceeded 
15:02 - 15:03 Analyzer range exceeded 
15:12 - 15:39 Anolyzer ronge exceeded 
15:41 - 15:50 Analyzer range exceeded 
16:00 - 16:09 Analyzer range exceeded 
16: 11 - 16:49 Analyzer range exceeded 
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Site 9 Se•age Sludge Incinerator E1issions Test 
Averages of CEN ~easure1ent Data 

Run I 4 
Date b/~/90 

Run Ty,e: NNtl/Ni 
Run Ti1e: 12:00 - 12:07, 12:!0 - 13:22 

--- Furnac~ Outlet Location -- -- Stack Location --
502 HD1 02 CO2 THC CD 02 

(pp1,vd) (P?•,vd) (I,vdl 11,vd) (pp1,vd) lpp1 1vd) (l,vdl 
CO2 

(I,vd) 

Average: 205.B 157. l 14.10 4.94 102.3 1147.3 15.70 3. 57 

NOTE - THC and CQ avera~es are biased loN bec•use of the 0115sion of 
data fro1 periods •hen the analyzer ran~es •ere exceeded, 1aking 
it i•possible to accurately 1eas~re the concentration levels. 
Only 77 1inutes of valid CO oata were attained during this run, 
O~ly 3S cinutes of valid CO data Mere obtained during this run. 

No data Nas collected for the 11nutes ending at 12:0B and 12:09, 

Data not included in averages 
Species Period Reason for 01ission 

THC 12:29 - 12:31 Analyzer range exceeded 

co 12:00 - 12:34 
12:45 - 12:4q 
12:53 - 12:54 
13:20 - 13:22 

Analyzer range exceeded 
Analyzer range exceedeo 
Analyzer range exceeded 
Analyzer range exceeded 
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Site 9 Se•age Sl~dge Incinerator E1issions Test 
Averages of CE" "easureaent Data 

Run I 7A Run Type: NKS 
Date b/4/90 Run Ti1e: 17:15 - 19:15 

--- Furnace Outlet Location --- ------ Stack Lacitian -----
502 ~'N01 02 CO2 THC CO 02 CO2 

lpp1,vd) (pp1,vd) (X,vd) (X,vd) (pp1,vd) (pp1 1vd) (1,vd) (t,vd) 

Average: 29U m.1 13.38 5.98 91.1 1195.3 15.22 4.48 

NOTE - CO averages are biased loM because of t~ 01issi~n of 
data fro1 periods when the anilyzer ra~ge Mas exceeded, 1aking 
it i1possible to accurately 1easure the concentration levels. 
Only lb 1inutes of valid CO data •ere cbtained during this run, 

Dita net included in averages 
Species Period Reason for 01ission 

co � 11:10 - 1a:3b Analyzer range exceeded 
lB:42 - 18:43 Analyzer range exceeded 
18:SS - 1'1:15 Analy2er range exceeded 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages cf CEM Measurement Data 

Run ti 

Date 
8 
6/5/90 

Run 
Run 

Type: 
Time: 

Cr+6 
12:15 - 14:30 

;--- Furnace Outl
S02 NOx 

(ppm,vd) (ppm,vd) 

et Location 
02 

( 1/., vd) 

--
CO2 

('l.,vd) 

-- Sta
THC 

(ppm,vd) 

ck 

(pp

Location 
CO 
m,vd) 

--
CO2 

('1/,,vd) 

Average: 262.4 211.2 10.17 7.90 7.7 304.1 5.82 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run It 9 Run Type: MMtl/Ni 
Date 6/5/90 Run Time: 18:45 - 21:00 

~-- Furnace Outlet Location -- -- Stack Location --
S02 NO>< 02 CO2 THC CO CO2 

(ppm,vd) (ppm,vd) (Y.,vd) (Y. 1 vd) (pprn,vd) (ppm 1 vd) ('l.,vd; 

Average: 251.3 213.7 10.61 7.69 6.5 307,3 5,82 

Data not included in averages 
Species Period Reason for omission 

Furnace Outlet Location 

S02 19:41 - 20:18 Sample flow problem 
NO>< 19:41 - 20:18 Sample flow problem 
02 19:41 - 20:18 Sample flew problem 
CO2 19:41 - 20:18 s·ample flow problem 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Avera~es of CEM Measurement Data 

Run# 7C Run Type: MMS �
Date 6/6/90 Run Time: 8:30 - 10:15 �

~--- Furnace Outlet Location --- --- Stack Location --
502 NOx 02 CO2 THC CO CO2 

(ppm,vd) (ppm,vd) (% 1 vdl (%,vd) (ppm,vd) (ppm,vd) ( 1,, vd J 

Average: 250.9 212,5 10,87 7.33 6.6 365.4 5,85 

Data not included in averages 
Species Period Reason for omission 

Furnace Outlet Location 

502 8:31 8:34 Probe not in stack 
NOx 8:31 8:34 Probe not in stack 
02 8:31 - 8:34 Probe not in stack 
CO2 8:31 8:34 Pr-obe not in stack 
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Site 9 Sewage Sludge Incinerator Em~ssions Test 
Averages of CEM Measurement Data 

Run *I 10 Run Type: Cr+6 
Date 6/6/90 Run Time: 11:30 - 13:30 

~-- Furnace Outlet Location --- --- Stack Location --
S02 NOx 02 CO2 THC CO CO2 

(ppm,vd) (ppm,vd) ('l.,vd) (%,vd) (ppm,vd) (ppm,vd) ('l. ,vd) 

Average: 258.4 214.1 10.78 7.48 7.0 368.0 5.65 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 
Date 

11 
6/6/90 

Run 
Run 

Type: 
Time: 

MMtl/Ni 
15:45 - 17:45 

-~ Furnace Outlet Location 
502 NOx 

(ppm, vd) (ppm, vd) 

--
02 CO2 

(%,vd) ( % , vd) 

-- Sta
THC 

(ppm, vd) 

ck 

(ppm, vd) 

Location 
CD 

--
CO2 

('l.,vd) 

Average: 287.9 212.8 10.76 7.43 7.5 372.3 5,66 



Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run# 
Date 

12 
6/7/90 

Run 
Run 

Type: 
Time: 

MMtl/Ni 
10:15 - 12:15 

-- Furnace Outlet Location 
~02 NOx 

(ppm,vd) (ppm,vd) 

--
02 CO2 

(%,vd) (%,vd) (p

-- Stack 
THC 

pm,vd) (p

Location 
CO 

pm,vd) 

--
CO2 

('l.,vd) 

Average: 262.6 241.l 9.97 8,20 5.7 303.3 5,88 

Data not 
Species 

included 
Period 

in averages 
Reason for omission 

NOx 10:46 - 10:50, Analyzer switched to measure NO only 
10:56 - 11:00, 
11:06 - 11:10, 
11:16 - 11:20, 
11:26 - 11:30, 
11:36 - 11:40 
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Site 9 Sewage Sludge Incinerator Emissions Test 
Averages of CEM Measurement Data 

Run It 
Date 

13 
6/7/90 

Run 
Run 

Type: 
Time: 

MMtl/Ni 
16:00 - 18:00 

-- Furnace Outlet Location 
502 NOx 

(ppm,vd) (ppm,vd) 

--
02 CO2 

('l.,vd) ('l.,vd) 

-- Sta
THC 

(ppm,vd) 

ck 

(pp

Location 
CO 
m,vd) 

--
CO2 

('l.,vd) 

Aver-age: 323.5 178.5 9.64 8.53 4.9 251.3 6.01 
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CONTINUOUS EMISSIONS MONITORING SET-LIP 

SOURCE: Site 9 Sewage Slud9e Incineraor 

DATE: 05-29-1990 TIME: 12:34 

lNF'U-, ZERO 
AID CHAN p.!;:SCRIP UNITS __ SPAN ___ VOL TAGr: _______ OFFSFT 

6 BCILER ppmso: 400 10.00 V 01/. 
7 BOILEF ppmNO :< 1 (>(JI) 10. (H) V o;,: 
8 BOILER 1/. 02 25 1. 00 V 01/. 

9 BOILER 1/. CO2 20 1.00 V l)'l. 

1 STACK ppmTHC 1000 1 (I • ()0 V 01/. 
2 STACI( ppm CO 1500 1.0(1 V O'.I. 
,J STAU: t. 02 25 1 • ()(I V 1)% 

AVERAGING PERIODS: 10 M!NUTES, ONC HOUR, 
NO EMISSION RATE CALCULATICNS 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Slud9e !ncineraor 

REASON: Initial eirect cal - 5/29/90 

DATE : :, 05-29-1990 TIME: 13:05 - 14:07 

MlJNITOR GAS 
AID CHAN DESCR I PTI ON UNITS VALUE 

6 BOILEF, ppmS02 (1. (: 

6 BOILEF ppmS02 218.0 
6 BOILER ppmS02 361.4 

7 BOILER ppmND>: (, .0 
7 BOILER primNO~: 240.(; 
7 BOILER ppmNOx 475.(• 

8 BOILER 1/. 02 0.00 
8 BOILER 'l. 02 12.5(1 
8 BOILER '1/. 02 20.60 

10 BOILER 'l. CO2 (l • ()(l 

10 BOILEn '1/. CO2 11. 02 
10 BOILER % CO2 17.46 

1 STACK ppmTHC 0.1) 

,..,... STACK pprr. co (J. (, 
,.., STACK ppm CD 457.5·" .., STA::~:· ppn; co 126::,. ,:, 

_, STACI'. I. 02 (I• (H) 

,_, STAC~ '. '1/, 02 12.50 
·~· STACI< '.I. ..::. 20.60o··, 

MON rTOf~ 
RESF'ONS~ 

C:.8 
2.!.7. 5 
: .60.8 

C.4 
24(: .2 
478.'.: 

~). 08 
l:' . 5(; 
20 . 65 

0 . 01 
10.93 
17.67 

0.8 

0.9 
,156. 1 

1 ·~~') l 

~:i. 12 
12.50 
20.59 
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CALIBRATION SUMMARY 

SOURCE: SitE 9 Sewage Sludge Incin~raor 

REASON: Continuatin~ of THC initial dir~ct c2l 

DATE 1)5-29-199() TIME: 14:08 - 14: 12 

A/D CHAN 
MONITOR 

DESCF, I F'T: ON UNITS 
GAS 

VALUE 
,"!UNI TOR 
RESPONSE 

1 STACK ppmTHC (l • (I 3.4 
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CALIBRATION SUMMARY 

SOURCE: Sit~ 9 SPw~gc Slud9e lncineraor 

REASON: Initial direct cal THC monitor 

DATE ()5·-29-199!) TIME: 14:12 · 14:27 

MONITOR GAS 1'101'< I Ti.Jh 
AID CHAN ~ESCRIPTIDN ___ UNI_T~S~_____VALUE ___RESPONS~ 

.! STACI: ppmTHC (>. C) i). <i 

l STACf:: ppmTHC 181. 2 :.a1. 
1 STr.Cr:. ppmTHC 282.0 28:-, . :-. 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sew~oe Sludge Inciner~or 

REASON: Repeat of S07 direct cal after range change 

DATE : 05-29-1990 TIME: 14:28 - 15 : 02 

MONITCR 
DESCRIPTION __ UNITS _____ 

GAS 
VALUE 

MOI~ I TOF: 
RESF'DNSF 

6 
6 

BOILER 
BOILER 
KJIU~F, 

pprnS02 
oprnS02 
ppmS02 

o. c) 

:218.0 
36.l. 4 

(). 8 
218.8 
368.4 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludae Incineraar 

REASON: Initial direct cal - 5/30/90 

DATE: 05-30-1990 TIME: 08:22 - 09:19 

AID CHAN 
MONITOR 

DESCRIPTION UNITS 
GAS 

VALUE 
MONITOR 
RESPONS~ 
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CALIBRATION SUMMARY �

SOURCE: Site 9 Sewage Slud9e Inciner~or 

REASON: Initial direct cal - 5/30/90 

DATE : 05-30-1990 TIME: 09:30 - 10:02 

MONITOR GAS 
AID CHAN DESCRIPTION UNITS VALUE 

6 BOILER ppmS02 0. 0 
6 BOILER ppmS02 218.0 
6 BOILER ppmS02 361.4 

7 BOILER pprnNO:{ <). 0 
7 BOILER ppmNO>:, 240.0 
7 f.OILER ppmNO:: 475.0 

8 BOILER '1/. 02 0. ()() 
8 BOILER 'l. 02 12.50 
B BOILER /,, 02 20.60 

10 BOILER ¼ CO2 Q. (H) 

10 BOILER i'. CO2 11.01 
10 BOIL.ER '1/. CO2 17.46 

MONITOR 
RESF'ON1'2..~ 

0.8 
218.0 
363.8 

1). 5 
239.9 
476,6 

0.06 
12. 5(> 
20.65 

0.01 
10.93 
17.74 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineraor 

REASON: Continuation of Initial direct cal 

DATE : 05-30-1990 TIME: 10:06 - 10:22 

~ 
MONITOR GAS 

A/D CHAN DESCRIPTION UNITS VALUE 

1 STACI< ppmTHC (l. (l 

l STActc:: ppmTHC 1Bl.2 
1 STACf:;· ppmTHC 282.0 

2 STACK ppm co (l. 0 
.., 
..:.. STACI::: ppm co 457.5 .., 
..:.. STACI '. ppm co 1263.(l 

3 STACK 1/. 02 o.oo 
.,;;. STACf~: lo 02 12.5(1 
..;, STACK 'l.. 02 20.60 

MGNI TOF: 
RESPONSE 

1.1 
HJ0.9 
281. 5 

2.8 
455.0 

1288.7 

(l. 12 
12. 5(> 
20.58 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Slud9e Incineraor 

REASON: Initial direct cal - 5/31/90 

DATE : 0§-::",1-1990 TIME: 09 : 47 - 09:58 

MONITOR GAS 1'10NITOF: 
AID CHAN DES[,R I ~~I Oi_\l-'-___L=JN I TS __~--- 1./ALUE _____ F<ESPON3E_ 

1 STAD:: ppmTHC (>. 0 0.3 
1 STACf'. ppmTHC 131.:: 181.4 
l STACK ppmTHC 282.(1 2s::;. 7 

2 STACI< ppm co o.o 1.1 
STACf< ppm co 457.S 4:i5.4 

2 STACI< ppm co 1263.0 1285.9 

STACI( 'l. 02 ,J.00 0 . 11 
.;:., STACK /. 0'' 12. ~d) 12.53 
3 STACK 'l. 02 20.60 20 . 64 
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Site 9 Se.age Slu~9e Inc :ner;;or 05-31-199(, 
CHAN c CHAN 7 CilAN a CHANlO CHAN 1 CHA~ 2 CHAN 3 
BG ILER eo!LER BOILE~ BOILER STACK STA CK STACI: 

rm ~~1SJ2 QQINJx I 02 I CO2 ~Q17HC ~~c CO I 02 
10:0! 297. 7 170. 3 9.20 9.97 25,6 916.1 11.23 
10:0: 426.3 170.4 E.82 9.eo 19.7 844.8 11.57 
!0:0; HO.e 166.5 'i, 04 9.68 16.2 766.4 1! .7S 
10:0~ !94, 0 171.3 'i .27 Ul 13. 4 6:9.9 11. 96 
10:0j 37~.! 174.8 9.70 9.20 l!.7 m.5 12.!6 
10:0o 350,7 le8.0 !1.23 8.05 11.7 m.4 13.01 
10:0) m.4 145. 4 !3.04 6, 55 :2. 4 m.1 14.41 
10:0~ 229.8 11'1.l 14.25 5.64 14 .0 6o6.8 15, 45 
10:0~ 187 .9 106.0 15.2~ 4.77 17 .4 776 . 1 16. 15 
10:1~ m.a 105.9 15.89 4,28 20.'i 963.2 16, 72 
10: 1: 137.7 113.2 :6.3() 3.94 24 . B 1m.s 17.C3 
10:li 124.6 !17. 1 :6.04 4.04 26,0 1216.9 lU'i 
10: 13 117 .5 :15.1 15. 79 4.10 2~ , I, 1058.2 LU2 
10: L' 114. 5 11a.1 !5. 87 4.03 26. 8 1070.3 16.69 
10:D 114.0 119.6 :U3 3.94 26 . 7 lll1.7 16.78 

---------.----------------------------------------------------------------
AVHAEE VALUES FOR .HE LAST HOUR: 15 NINUTES OF VALID DATA 
10:1~ 248.8 !38. 7 13.05 uo l 9. 7 861.0 14.57 ____________.., ____ -----_.. ---------- -------------- -----------------------
10:16 115.0 122.6 !5. 99 3.90 30.0 1130.0 16.80 
10:li 114, 4 128.0 lb.lb 3,76 34. 9 124),3 16.89 
10:1~ !12.7 132.2 lb,27 3,66 41.5 1373.5 17 .01 
10:1~ 109 .6 135.2 l~.43 3,51 46.6 1428, I 17, 12 
10:2(• 106.2 !35.1 16,59 3.37 53.1 151l.~1 17,27 
10:2: !C3.0 !34.2 lb,72 3.25 57 .3 1547,11 17 .36 
10:2Z 99.6 !31.3 16.77 3.16 62.0 mo.11 !7.40 
10:23 94.9 125. 1 17 .oo 2.97 66,2 1585.21 17, 53 
10:2~ SU :lb.4 17.25 2.77 73.7 15i,7 .31 17 . 73 
10:25 B0.1 IOU !7. 44 2.sa 79.0 1553.31 17 .EB 
10:2b 72,2 99 .6 !7 .62 2.43 79.! 1485. 71 18. 01 
IQ:27 64.3 95. 9 !7. 74 2.33 a1.o 1463.31 16.12 
10:26 59.7 ~8. 9 17 .4B 2.49 84.5 1477 .31 17. 99 
10:2Q 57 .6 102.3 ! 7 .18 2.67 75.8 1462.81 17. 78 
10:30 SB. 5 106. 9 !6. 73 2,94 72. 7 H45.2S 17.47 

AVERA6E VALUES FOR THE LASi 15 Nl~UTES 
10:30 89,0 118.J !6.89 3.05 62,6 1456.4 17.49 

10:31 61.9 113.7 16. 55 3.12 67 .4 1376.7 17.24 
10:3:i 67.8 118.7 1e,32 3.30 64.3 1352.5 17.04 
10:33 76.7 125. 9 IS.91 3.63 SU 1273. 7 lb.al 
10:34 90.0 131.3 15, 52 3,SB 58 . 5 1272.5 16. ~6 
10:35 JOO. 7 134.6 !~.50 3.90 55. 7 1223.2 16. 36 
10:36 108.5 136.4 15.38 3.99 56.3 !250.5 16.34 
10:3i 112.6 m.o l~ . 40 3.96 57 .6 1264.3 lb. 29 
!0:3& 1 !6. 5 133.5 15. 19 4, 13 56.9 12b3.5 16.32 
10:3~ 123.3 131. 9 :~ . 10 4.19 5e.e 1243,6 16.24 
10:4~ 130.B m.4 14. 90 4.35 5€,7 120' .6 16,12 
10:41 138.5 133.7 :urn 4.33 SU 1208.9 15.96 
10:42 143.9 m.o 1U3 4.49 Sb. 4 1174.9. 15.€1 

m.3 137.9 14. 38 4.60 56 .4 1182 .9 15.6610; ·~ 
10:44 162.4 140,9 14.14 4.98 55.1 1211.2 l~.40 
10:4~ 175.3 141,8 13.75 ~.34 54.2 12!0.4 15.22 
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51te 9 Sew.91 Sludce lnciner~ar o~-31-1~0 
~HAM 6 CHAli 7 CftAH a CH~H!O C~Ak : CftAN 2 :H~N 3 
BOUP. mm BC ILER BOILER STACK STACK nc.i: 

Tj"~ RR•S02 E21NOx : 01 ! :02 i:2• THC Q2• CQ I C2 

~VERA6E ~ALUE5 m THC: LIIST 15 mum 
10:45 :17.4 m.2 I~. 19 4.lo 56. 4 :Z4i. e ,~. 23 

!O: 4e � :e9.. 1 14v.3 13. ,a 5.53 i4.6 124b.2 i4.90 
10: 4i 2C3. 3 142.4 13.20 5.82 54, 5 i27~. ~ :4 .14 
!O: 4e 217. 4 14~ .o 12 .37 o.04 iu :m.31 P.43 
:o: 49 2Jb.1 :42. 5 12, 4 7 us o3. 0 148E. cl 14, 17 
~,): !(• � m.; :13.4 ! : . 35 !>.8! BU 1688. i, 13. ib 
:a:~! 273. ~ 1 C ~. 7 12. 47 UB 51.·J 1m.c1 !J.99 
!C: ~2 i~o. 5 :c2. 3 12.18 ~, 67 49. 4 1:1,a. ii ;4 .07 
lC: ~; 275 .2 :.2.7 11. 94 1),99 51. 5 1467. ti !3. i6 
:o: ~4 m.4 :cu 11. SC 7.29 ~3.2 lolUI 13. 57 
10: ~5 m.4 101. s !UO 7,24 7!.3 mu, 13.34 
: 0: ~b 298. '. : 77. 4 :2.59 o,52 43, 5 121~ .31 H.03 
:o: ~i m.s m.s 13, !7 ll,05 41.2 1m.: :us 
D:~ij 242.1, li2.l !3.46 5.87 41.0 1270.3 :U4 
lJ: 59 m.1 m.4 13.c9 ~.64 41. 9 :342.o lS,04 
ll :O~ � m.o 1~9 .3 :3. 96 5.45 41. B mu !UI 

~mAGE ,ALUES FOR THE L~SI 15 "1NUTES 
ll :CO m.o !Sq.: l 2, c~ Ul 53 . 7 : 40!.: 14.29 

ll :Cl 207. B 171.3 14.00 U, 41.7 1m.s :5.31 
II :02 202.0 170. 7 14.26 5.1g 42 . 5 1404.4 15, 3:l 
11 :03 196.ci !b9. 7 14 .13 5.31 41.9 ~42~, 0 15.44 
II :04 199. 7 167.4 !US uo 41.2 !197.3 , s. 3a 
11: 05 207 .o l5B,2 :3.26 5. 98 46. 8 1534.1,1 ,~ .cs 
11 :Oo 239. o m.e 12.so 6.25 73 . 7 !SOUi :u1 
11 :Oi 245.4 !59.7 14 .14 5.37 5!.b ,445.31 !S. 04 
11 :Ce m.3 i56.7 11.64 4.97 53.0 1471.H :~. 71 
:1 :O~ m.1 :54.4 !U4 4 ,84 53. S 1442.5 15. 91 
:1: !:i � 20: .s !52.9 :4.92 4,72 52.8 1m.o !b.02 

•Iii t•:1::1 � m.4 !51.2 ....... o 4.53 S2.2 1379.0 li>.07 
:39, 9:1::: :49.9 Jl.23 4.48 5!. 7 1338.2 !c.23

!1: ~ 3 :B2.4 :~0.3 15.49 4. 25 49.3 1298. 4 16.44 
:l:!4 liB. 7 !48. I :5 ,46 4.29 75. 9 :m.2 16, 63 
ll: l i l i3.4 :46. a l~. 77 4.n oU 1;94.9 16.64 

qmm i/A..UES iOR ~r.E ~AST 15 "1NUTES 
U :15 � 203.4 lS7.B 14.5ci 4.~9 52,9 :m.3 l~. 70 

... ------------------------------_.. ----......-- -..------------------------..-
AVERAGE YAL~S FnR THE LAST HOUR: 60 mum OF YALI) DAiA 
ll :1, 165.S 141.8 14.83 U3 SU 1!8l.O 15. 93 
....-----------------..--------------------------....-.. ---..--------------------
11: 16 � 165.S 140,2 14, 90 Ul 12. 7 ~69, B 18, 28 
11:i? 170.6 140,J 14. 74 Uli 28.3 m.01 18.24 
11 :l6 172.! m.1 14.bb 4.oS 50. 5 mu, IS.IT 
11: ! ~ m.1 138,9 ;4.59 U7 5~. 5 1400 .31 15 . 72 
ll :2t !71.4 !39.1 !4.86 4.51 55. 0 !309. 21 1U6 
11 :21 .7!.5 m.0 JU7 4, 14 50 . B :276.0 16.40 
l!:22 162.6 133.2 15. 73 3.91 ~7 .3 ,287, ~ 16. 55 
:I :23 156. I 130. 7 l~. Bl 3. 87 oO,b 1303.9 lb.68 
:1: 24 152.3 l2U 15. 98 3.73 i,i), 9 13!1.4 lb . 73 
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S1t1 9 5,.•qe Sluqe :r.c~ne,.o, os-!:-1m 
CH~H ~ CHAH 7 C~AN 8 CHANlO CHAN I CHA~ 2 :H,.H 3 
60:L:R BOILER BOUR BG !L:R STACK n:K SiAC~

-i"~ Q~•SJ, QQt~C, t 02 I ~O, ~~aM 2QI Cg : ~2 
11: 25 147. o m.1 !o.05 3.66 62. 2 1317. 0 11,. as 

t2U :i:.:7 3.50 
12!.: io . 41 3.40 
119.5 :c . 42 3.lE 
l!E. 3 !Ub 3. 34 63. 5 1255.1 17 .20· 
U . ? lo .59 3. 20 be.? 130U 17. 23 

A~tR~o£ vALUES FJR THE LAST 15 N!N~TES 
Ii ::o j 42. 2 lJC .2 15.61) 3. 93 48. 3 1075.1 : 7. 01 

11 :3: 1:u m., :6. cb 3.16 6~. 9 1237. 2 !7.ZO 
I!: 31 1:7 .2 116.0 :U8 3.20 l,i:.: '.30° .8 17. 29 
11: 3:i 1:3. 0 117 .4 :6 .i:5 3. :a o4. ii !314 .3 :uo 
1::34 1!2. 5 !le.8 16. !O us i:5.0 mo.8 , 7. l 9 
l:: !) J27.5 1:s .9 !U7 4.30 o! ,i, 1m.81 IU4 
l! :Jc :~u 124.3 !1. '14 68. 2 i353. bl 15. 63'· 4~ 
1: :3: 1!0.2 m.o ,4 .62 l.o~ 70 .1 :m.11 15.64 
t:: :.& :75.o 131.b iUj '.i:5 ci7. I 1m.:1 1U6 
1: :39 !B5.e 134.7 14.23 l .01 i,'I ,I, lli,7 .01 IUb 
!l:40 :95 . : m.a !4. 15 . U4 67, 8 114UI 15.20 
ll :~l , 93 . 9 140. 3 1U7 5.17 66. 9 1423.31 !US 
l l :4:i 201. ~ 143 .0 i4 , 10 5.09 61.o mu, 15. 19 
l::43 , 99 . , 14 7. 4 14.20 5. c~ ~a .1 1291 .3 15.32 
11 :41 :S6 . I 146 . 7 14 . 04 5. 1a 56 . 8 1286. l 15.2! 
I: :4'. .n.: 148. 2 14.21 U4 ~u 1287.2 l5. !O 

~'IE~~:;E ,AL~ES FJR -~.C: L4ST l5 ~INU:ES 
11: 45 !el. i: 131.: !4.98 4. 43 b4. 7 :35: ,4 :5. ~2 

L:4o :H.! 14U 14.2! 5. 0~ 5U mu 1ua 
l:: ,; m.4 14 7. ~ 14.36 4. 68 56. 0 :311.8 l5.U 
I, :46 :eu 148. I 14. 28 4.97 56.2 ll3B.2 15. 41 
1:: 4'i ;85.6 146.2 14. I 7 5.05 SU mu 1U3 
ll: 5~ !8?.8 150. 5 14 . 09 5.16 55 . I 1336.2 15. 30 
1:: 5! ! ~7, 4 151.0 13 , 62 5. 54 55 . 0 1m.o 15 .00 
ll: 52 214.4 154, l 13.25 5,B5 55.0 mu 14 . 70 
11 :53 232.'i 155 .9 12.63 o.34 5U l404,3l 14.32 
:1: ~4 257 .9 m.9 12. 15 6. 74 57 .8 14Jo.61 13. 94 
! l : :5 287. O m.o 11.35 7.37 i,9 .o !6b3.0l ;J . 42 
: I: ~6 m.s m .1 D .72 7. 94 76. 9 1707 .81 12.9~ 
11: !7 360.4 m.2 10.CO 8.55 IOU 1354.01 12. ·~ 
ll :!8 m.9 159 ,6 1.54 e.S7 lo7 .o mu, 12 .07 
11: 59 408. l !88.2 lJ.79 7. 9~ 85.9 1599.51 12 .6b 
12 :00 350. 4 195.7 12.n o.ea 47. 9 1472.41 13.97 

A~ERr.6E ~AlUES FCR THE LAST 15 NINUTES 
12 ;00 2i,4 .6 m.a 12 .49 6.48 70.3 1469, 0 14, I 5 

12 :O! 303.3 !'14. 1 12.32 ~. 42 47.!, 1466. 91 14.29 
12:02 282 . 1 !9C.O 1:; . 29 6.07 48. 5 m1.11 14.72 
12 :0l 25i. I 183. 1 ll.90 s. s~ 54 ,4 1Si7.H 15. lO 
12:04 231.9 179. 9 14, 47 5.09 56.0 1568.61 15. 57 
12:05 211. 4 178.2 14.79 4.77 ~8. 2 mus ls. 93 
12:0b m.J !76 . ! 15. 16 4.47 5U 1m.11 16.)8 
12:vi lB2 .8 174.5 15. 28 4 .37 ~u 15B2. ll Jb . 24 
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Site 9 Sewage Sludqe Incineracr 05-31-1990 
c~ru. 6 CHA~ 7 CHAN 8 CHANlO CHAH l CHAN 2 CHAN 3 
BC:!LER BOILER SGILER B~ILER STACK STACK srm 

rm 2£SSJ2 l!QaNCx I 02 I CO2 ~QtiHC ~QI CO I 02 
12:()8 l77 .5 172.l lS.27 4.38 59, 4 l565.6f 16,27 
12:()9 178.C 170.7 15,32 4,37 58,6 1S51.2f 16.29 
12: l(, 177.9 167.5 15.28 4.40 57.6 1529,2S 16.30 
12:11 17.7 .1 164.2 15.39 4,28 57.3 1502,St 16,35 
12:12 1iu 162.2 15.46 4.24 56.9 1485,BS 16.42 

CC!\/IEJiTS: E~d of E~SL R~n 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineraor �

REASON: Direct cal check after E~SL Run �
., 

DATE : ·o5-3l-1990 TIME: 12:12 -· 13:06 

MONITOR 
AID CHAN DESCRIPTION UNITS 

6 BOILER ppm502 
6 BOILER ppmS02 
6 BO! LEF, ppmS02 

7 BOILER ppmNO:.:' 
7 BOILEF, ppmNO:: 
7 BOILER ppmNO:-: 

8 BOILER 'l. 02 
8 BOILER '1/. O'"'.:. 

8 BOILER 'l. 02 

J.O BOILER '1/. CO2 
1(1 BOILER 'l. CO2 
10 BOILER I, CO2 

1 STACf< ppmTHC 
1 STACf; ppmTHC 

-, STACf. ppm co 
2 STACK ppm co 

.3 STACf< 'l. 02 
3 STACI< I, 02 

GAS �
VALUE �

0.0 
218.0 
361.4 

0. 0 
240. 0 
475.() 

0. (I(> 

12.50 
2(1 .60 

0.(10 
11.01 
17.46 

(l. (> 

181.2 

(l. (I 

126-3. 0 

(1.00 
12.5(1 

MONITOR �
__RESF'ONSE �

1.6 
204.6 
342.8 

1.1 
245.3 
489.4 

0.07 
12.53 
20.7(> 

0.01 
11.(10 
17.72 

1. : . 
178.2 

:l.o 
1288.9 

0.11 
12.44 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewag~ Sludge Incineraor 

REASON: 

DATE : ~5-31-1990 TIME: 

MONITOR 
AID CHAN DESCR I F'T I ON 

6 BOILER 
6 BOILER 
6 BOILER 

7 BOILER 
7 BOILER 
7 BOILER 

8 BOILER 
8 BOILER 
8 BOILER 

10 BOILER 
1C BOILER 
10 BOILER 

1 STACr: 
1 STACK 
1 STACf< 

'7 STACr:: 
2 STACI: 
2 STACt< 

3 STACf,: 
3 STAC,,:: 
::!, STACf,: 

1::,:07 - 14:20 

GAS 
UNITS VALUE 

ppmS02 (I.<) 

ppmS02 218.0 
ppmS02 :;',61.4 

ppmNO:-: (>. (.l 

ppmNO:, 24(>, (l 

ppmNO:-: 475.(l 

'% 02 (l • (l(l 

I. 02 12.50 
'% 02 20.60 

'l. CO2 (l. (l(l 

'1/. CO2 11.01 
'l. CO2 17.46 

ppmTHC (>. 0 
ppmTHC 181.2 
ppmTHC 282.0 

ppm co (l. (l 

ppm co 457.5 
ppm co 1263.0 

i'. 0"'.... <).(I(> 

1/. 02 12.50 
I. 02 20, 60 

MONITOf;: 
RESPONSE 

0.4 
219.(; 
-564. l 

0.4 
240.4 
479.1 

(l.06 

12.52 
20 . 68 

(l. ()(l 

10. 9?, 
17,73 

0.3 
181.7 
284.6 

4 ,., 

456.6 
1289.4 

<). ,)9 
12.50 
2(>.59 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineracr 

REASON: System cal after third direct cal 

DATE : :.()5-31-1990 TIME: 14:20 - 14:45 

MONITOR GAS 
A/D CHA_N DE~CRIPTIDN UNITS VAi LIE 

6 DOILER ppmS02 0.0 
6 80 ILEr.;: ppmS02 218.(l 

7 BOILER pprnNO:: 0. (l 

7 BOILER ppmNO:,' 240.0 

8 BOILER '1/. 02 0.00 
8 30ILER '1/. 02 12.50 

10 BOILER 'l. CO2 0.00 
1 (l BOILER 'l. CO2 11.01 

1 STACK ppmTHC 0. (i 

1 STACI< ppmTHC 181.2 

2 STACF: ppm co (). (I 

2 STACK ppm co 126:::',, (; 

..:, STACI:'. 1/. 02 o.on 
3 STACI:: i:. 02 12.5(, 

MONITOR 
·- RESF'ONSE 

1.6 
206.4 

().9 
238.:: 

0. 0 9 
12.45 

0 .(11 
10.91 

4.6 
182.0 

2. •l 
1276 ,3 

0.11 
12. 48 
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Site 9 Sewage Sludge lncineriOr 05-31-1990 
CHAN 6 CHAN 7 CHAN 8 CHANlO CHAN 1 CHAN 2 CHAN 3 
BDILE'R BOILER BOILER BOILER STACK STACK STACK 

mE 22•S02 22~NOx X 02 l CO2 QQITHC QQI CQ l 02 
15:49 258.9 154.3 11. 94 b.81 39.0 980.2 14.01 
15: 50 2ba.3 l 55.1 11.66 7.01 38.7 971.2 13.84 
15:5: 276.8 m.9 11.55 7.14 38.6 980.4 13.74 
15:52 288~·7 157.5 11.22 7.48 3b. 7 9£1.3 13.55 

CON~ENTS: Pulled Blliler Probe to change glass ~ool filter 
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----------------------------------------------------------------------------

51 t, 9 Se• .ige 51,dQe lncintrJ~r o5-J1-mc 
CH~H b :HAH i ~HA~ e CHAk!C CH~N : :H~N 2 Cn~N 3 
BOILE~ 90!..ER 301:.ER 90!L:R STAC~ 5·~:K srm 

TI 11£ 2~•SJ2 mNQx I G2 'I. CO2 f 21 THC E;• ~J 
,. :45 184 .2 ' ~~ ,42. l !2 .93 l.98 49, 4 :294. 2 ;4.75 

-----·- ----.. --------------------------------------------------------------
AVERAGE ','A~~ES FOR :;;E LAST HOUR: l ~INUTES OF VALD JAiA 
la :4S !BU 142. ! !:1 .93 5.86 H .4 !294. 2 :4,75 

lb; 46 : ~~ . 4 153.7 12.73 b.00 49 . 6 :330.1 :u~ 
16: 4: 205. 3 148. 9 13.33 ; .i:3 53.5 :m.11 .4 . % 
lb; 46 m.c 14U 13 . 45 5. ~~ 56 . : : ,lb.SI i: . ,2 

!,, . 2lb: 4Q 1,q. 5 :ua : .61 ~c.5 !:13. 31 : 5. : ~ 
!~: ;O !Bo. 3 ! 50.: ,Uo 5. b5 59 .8 :5,o.41 :~ .c: 
lb: 5: m.1 14,. 5 13.26 u~ 59. ~ : ~:3.81 ;4.93 
16: 52 193. ~ 14?, 4 13 . !O ~. ~~ 58 . 4 i535.91 : :.ca 
1!, : 5.i !9U H9.9 13 .42 UB ~9. 7 !m.u IS. CO 
li>:54 I93., 15!. 9 IJ.42 : .el 57 . 6 :532. bt I5. 04 
16; 55 193,2 m., 13 .40 U4 :U !549,U 15 . o: 
16: ~6 199.3 t49,a !3.41 ~.63 57. 5 1m. J1 1,. 98 
16: 57 m.o 151,7 (3.29 U2 55. 3 me .s1 14.96 
16:~ 2¢9,i, 152.i 13..21> U7 SU 1564 .Ct 14. 94 
16: 59 13!.l 1:3.B IJ. 13 3. 52 ~&. 3 1589. 21 14.89....,.,17 :O~ 24. C 9. 4 20.181 1. 93 : 4c7. 21 !C .bSI 

H~ERAEt \'~L~ES f[R !HE L,<ST :~ mrns 
17 :00 m.1 l 3S . 7 I 4 . 04 Ul :u 1524.l 1, .95 

17:0, :~.8 25. ! 20.42 c.n 60 . 2 164& .81 14.74 
1"~~ 2U l 5. ! 20.45 0.43 58 . 7 :644.81 14. 72 
:7:CS : 7. 4 3. i 20.45 C,44 54,0 :~33.U 1U7 
:7 :C4 7. ! 2. l 20.39 C.42 54.b !~58 ,01 lU& 
:7 :05 u !.~ 20,32 0.42 58 .2 :626. 81 14. 64 
!7:0b 3.1 :. 4 20.38 0.41 ~8 .4 :uo.u 14.57 
: 7: 07 2,0 !.2 20 .46 C .42 63 . 5 :m.31 !Ul... :7 :O& .:.0,.,) i'U 18.09 2 .48 cl.9 :m.31 14. 84 
:, :Ci 154.: 144.2 :5.12 4.44 ~B.o !412 , 7 16. s6 
!7: 10 m.9 !42. 9 :5.40 4.27 ~8. 5 :382.9 l~.44 
,7: !l 192,9 14:.a :u7 5.10 oO. 7 1,59.91 16.29 
17: :2 226.b 145.: 13.20 5.Bl 72. 2 1772. 11 IU9 
!7: !3 242.9 !46. 4 14.25 5.08 71.3 15.ll1670. ~· 
l i: !4 216 .5 145.3 15.04 uo oO. 9 1,05.2 1ua 
l 7: ! 5 203, 9 144.0 !S.29 4.36 53.1 mu 16.33 

MRAGE vALUES FGR THE LAST 15 NINUTES 
!7: 15 101,4 75, 4 1U7 2.60 &0.6 l 5:0. 9 IU5 

11 :10 1%.0 !42. 4 !5,44 4.23 so.a 131U 16. 42 
17:17 I94 . 9 140,6 15,3& 4.28 ~7 .2 1340.5 le.SO 
17: 18 197. 4 143.4 15.50 4. I~ ~7. I 1327.S le. 4~ 
17: 19 m.& 140. 5 15.55 4.12 51..7 1305.1, 16.52 
17 : 2~ 185. 4 129-6 1U9 3. 74 57 .2 1267. 4 16. 7c 
:7:21 m., 133.6 15,17 4.20 5B.O m2.2 16.97 
!7: 22 20U 140.8 14.31 4. 91 71.7 1662 .01 15. 75 
17: 23 211.l l42.3 15. 55 4.13 64 ,4 m1.21 !b.11 
17 :24 !91., m .& 15. ~l 3.85 1,0. 7 :2b9.0 !6. 77 
17: 25 178. 9 m .1 1~. 98 3. 94 b2.0 1323.l lb . 94 
17:20 192.4 m.o 13.35 5.69 77, I 1m.91 !5.41 
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~ne 9 St~•,e 5!.~ge :,:1~er•or )H:-im 
CMAN 6 CHAN 7 :HPN S CHAAlO ChAN l cHAN 2 CHAN 3 
80IL~R BOILER 301LER emui STACK STm STACK 

TINE mm ~~1NOc I C2 I CG2 2QITH~ ~QI Ct) I 31 
17: 27 m.1 135.3 12.35 6.35 123.7 !80~. 7' 14. I 5 
I 7 :2& 289.0 l45.9 13.08 5, 79 IOU 1777 .2' 14.11 
Ii: 29 
Ii: 30 

m.s 
?30.8 

144.1 
:29 .2 

15.11 
~4.29 

4.48 
s. 04 

63.2 
~8.3 

mu 
1477.H 

15. 9q 
lb.04 

mmE V~LLES :c~ ~~E LAST !5 1!hJ!~S 
:1: s~ 2:0.2 !3B.3 :4. 89 4, 59 ~q. 4 1m.1 lo .~c 

17:!! 
!i: 32 

244.5 
227 ,0 

!!3.5 
!U,1 

.4 .64 
l!.41 

4, 76 
4.26 

1B. l 
S.2 

: ?7. ~ 
5. i 

Iq. 69 
20 .oB 

17: ~j 209,; :48. 3 :~. !8 us 92.~ 4, 5 20.~7 
17:3• 
li: ;5 

210.5 
rn.2 

:so. 9 
!4B.a 

lUS 
:3 .JI 

5. J6 
5. 79 

23.8 
u 

5, 3 
12U 

20,67 
20. 5i, 

Ii:;~ 26!.9 !50 .~ !3,08 5, 94 38. q _l!a().61 10 ..n 
17:37 275. 4 !SJ.4 !2 ,86 o.07 ):,! lo 56. H :uo 
! j :!8 
I7: !; 

m.s 
2Q' .C, 0 

!5.l. 6 
::U 

!2.70 
!2 .4C 

us 
b .45 

5U 
72, 4 

:709,31 
:m.:i 

Ii: 4ii 
17:H 

3!2. 0 
m.2 

! )7. 9 

!58. 4 
:2 .23 
12.06 

i,,61 
. ,.
0.'.., 

oU 
74.4 

; 164, 71 
!736.41 

:u~ 
:3.85 

li:42 326.7 1:9.: !1.79 6. 93 104 . ; :m.21 13.ob 
l;: 43 
17:U 

H:. 4 
342 .b 

: 59. 5 
159. I 

!1.55 
:2.07 

7. !6 JO,. 9 
126.4 

!824 ,21 
!858. ;1 

13. ·~ 
:3. 36 

1~:45 13i.o 75, 3 ! 7, 71 3, 57' 148.7 :m.41 13. !5 

~VERA6E ~AL~ES FG~ TiiE LAST !5 IUNUTES 
l 7 :45 m.1 147,l 13.42 ~. Bl 66.2 !171.c 16.22 

----·------------------------.. -----------------·--------.. -------------- .. --
AV~R~SE v~~UES m i~E LAST li~UR : 60 ":HUTES JF V~L!D om 

190.0 !2U 14,q6 4, ~s!7: ·~ !13, 2 1m.o 15 ,62 
.... ------ ------- -- - -------- -----------------------------------------------
:7: 4e , 'io. 5 :55.6 10,oe 7, 7! : 4 l .3 !m.21 !3.03 
!7: 4i 38!.2 m.1 10,68 us !)2.) m;.)1 12. 92 
:7: 49 m.5 170. 5 1!.JO 7.52 48.3 1,91.b lUo 
17:49 m.1 11,9,2 11. 77 7.24 38.5 1030. 5 13. 78 
17: 50 3~4. 8 166.4 l!, 74 7 .23 36 ,3 n• .o 13. 93 
17: 51 354 ,4 167, 5 ll. 47 7.47 34,0 914, 0 13.78 
ll:52 374,6 170.9 10.92 B.OB 11.2 865.) 13.41 
17: 53 415.3 10a. 9 9,94 a.B9 30,0 8~8.1 12.80 
17: S4 HO.O 164. 9 8,47 10.0l 46. 4 ll~0.31 I!, ~3 
17:S~ W.2 166.2 7, 10 10.H !08.7 mS.61 10.90 
17: So nu 183.2 7. 25 10, 78 m.2 1B7UI 10.84 
I7 :57 761,, 9 200.3 7.78 10.38 :30 .2 1875. 01 : l. 24 
:7: 55 040 . 2 2!4. B 9.52 us ~B. 4 mu• 12. 33 
: ': 59 474,4 2!3. 7 11.34 7.bl 27. b B23. 7 :3.58 
!S:00 3~2.2 2C2.3 12 .65 6.58 25 ,3 754, l !4.o4 

AVERASE mUES FOR Tr.E LAST 15 mum 
!B:00 469. 9 178.2 10,19 8.50 71.B :m.1 12 ,83 

18: 01 290.6 :es. 7 13,33 11 ,04 24.9 761.0 !5.06 
18:02 m.3 l?U 13,96 5.56 25.6 757 .B IS. 50 
18:03 230. 9 171.4 14.o3 5, 12 2b, 2 839.9 !6. 05 
18:04 20U lco . 2 15.22 4.53 28, 7 928 ,3 16.U 
IS: 05 ;6B. 3 !bb.9 15. 61 4.22 31, 1 1018.9 16.82 
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Site 9 SeMage Slud9e Incir.eraor o~-31-mo 
CHAN 6 CrlAN 7 CHAN 8 CHAN10 CHAN l CHAN 2 CHAN 3 
BOILER BOILER BOILER BOILER STACK srm nA:K 

mE ~2.1502 22DN0x I 02 I CO2 2~1Tr.C 221 co I 02 
18:CI> 171.B 168.7 15,98 4,01 33.4 109!. 9 17.05 
18:07 160.4 167 .7 !U9 4.i9 33.8 1069.5 16.82 
18:06 169.1 163.8 14.24 5.11 29.3 830.4 15.84 
18:09 185.6 li,1. 7 13. 91 5.35 27. 2 767,C 15. 55 
1e:1v 190 .5 157 .5 14 .co 5.22 27 .o m.~ l~. s, 
18:l! 167.0 156.3 14.31 UB 27 . 7 7B8. 9 15. 72 
16:li: Jel.l 154 .B 14.30 4.98 2B . 4 812.0 !5. 81 
18:13 179 ,4 1~3.6 14.45 4.63 29 . 9 844.2 !5. 8~ 
18: 14 177 .3 152.3 14 ,Sil 4. 71 31.1 89J,9 15.90 
18:15 m.s 1'9.8 14.62 4.69 32 .2 904.5 lb.02 

AVERAGE VALUES FOR THE i..AST 15 ll!IWTES 
18:15 m.9 !t3.6 .us 4,91 2'i ,1 670.8 15, 99 

18:l~ 174.9 14b.5 14.74 U4 33.4 911.6 16.06 
18:l! m.~ :45.7 14.82 4.49 35 .1 945.7 16. 13 
18:18 :76.4 :44.0 14.74 4.56 35 .3 956 .1 16. 14 
lE:H !iB.1 143.S It.BO 4.44 36.8 988.0 l~.12 
18:20 176,7 140.5 14.98 4.34 39. 9 1032.1 lb.23 
18:2: :is.1 :40,9 14.99 U3 41. l 1064. 9 16.26 
18:22 175.9 !40,4 IL, 'i9 4.30 41.2 1056.8 16.28 
18:23 m.e !39.7 14. 96 4.36 41 . 4 1046.B 16.24 
18:24 163.0 !39.5 14. 79 4.49 41 . 0 1050.4 lb.12 
18:25 188,2 139,S 14.70 U5 40,S m8,3 lb.09 
18:26 189.8 138.2 1U4 4.41 41. 5 1068.6 10. 12 
18:27 186.6 138.9 14.84 4.44 42.2 1101.2 16.15 
18:28 187 .8 rn.5 14.79 4.47 41.7 1078.1 16.09 
18:29 189,0 139,8 11.ao 4.18 41.8 1091. 7 lb, 12 
18:3(• 190.0 139,0 14,66 4.61 41.6 1080 .0 le.02 

AVERAGE YAL~ES FOR THE LAST lS IIINUTES 
18: 30 181.5 141.0 14. 83 4. 45 39.6 1034.9 li>.14 

18: 31 195.7 141. 6 14.52 4.72 40.8 1067. 3 15. 92 
18:!2 193.0 141. 5 !4. s~ 4.12 41.l 1078.1 15. 92 
lB:33 m.2 141.9 14.47 4, 78 41.0 1071.9 15.B7 
19:34 1'19.9 143.3 14.42 4.82 41.2 1064.8 15.83 
18:35 200.8 143.8 14.49 4.74 41.8 1127.s 15.64 
18:36 199.4 145. 3 14.48 4.77 40.1, 1093. 9 15.85 
18:37 196. 9 145. 7 14.41 4.80 41.4 1113.2 15.79 
18:38 m.1 149.2 14.23 S.00 42.1 1154.b 15.70 
18:39 203.3 1sa .1 14.CS S,18 41.8 1119,S 15 . ss 
18:4(/ 211.8 149.3 13. 6S U3 40 . 7 1079.b lUB 
18:41 217.6 1SU 13. 73 s. 4l 40 , B 1062.3 15.22 
lB:42 225.1 152.7 13. 50 5.64 39. 3 1017 . 9 1U3 
13:n 237,6 m.a 13.10 5.97 JB.3 971,,\ 1U3 
1B:H 250.0 154 .o 12,86 6,ll 37,9 974,2 ,4 .59 
18: 45 265.4 156.3 12. 3~ 6. 59 36.2 m.a 1U9 

AVERi\SE vnLUES FJR THE LAS! 15 K!NUTES 
18:45 213. S 147 ,9 13.93 5. 24 40.3 !C62. 7 15. 45 
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---------------------------------------------------------------------------

Site 9 Sowage Sludge lncineraor 05-31-1990 
CHAN 6 CHAN 7 CHAN 8 CHHNlO CHAN 1 CHAli 2 CHAN 3 
BO!LE~ BOILER BOILER BOILER SiACK STACK STACK 

mE mSOZ 1121NOx l 02 l CO2 pp,iHC pp1 CO x 02 

AYERA6: l'ALUES FOR THE LAST HC:UR: i,O ~!HUTES OF VAL!D DATA 
16:45 265,2 157.7 13,38 5,78 4S,2 1064,3 15,10 

.:.. 
18:46 2Bt8 m.1 11.66 7.18 34,4 907,0 13.81 
18:47 320.5 163,7 10,91 7.78 32 ,2 875,4 13.25 
18:48 362.9 164.9 9.96 8.58 31.0 903.~ 12.59 
l8:4'i 405,3 166.9 10.40 8.24 34.4 1096.9 12.92 
!B: 50 383.1 168.0 11.12 6. 97 32.5 953.0 14.03 
18:51 m.5 164.4 12.36 6.68 32.6 1055,l 14.2(1 

CO~NENT5: End of Run - 16:45-18:45 5/31/90 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge 

REASON: System cal after Run 

~· 
DATE: 05-31-1990 TIME: 

MONITOR 
A/D CHAN DESCRIPTION 

6 BOILER 
6 BOILER 

7 BOILER 
7 BOILER 

8 BOILER 
8 BOILER 

10 BOILER 
10 BOILER 

1 STACI''. 
1 STAD( 

2 STACI:'. 
2 STACf::: 

""' STACI:'-
3 STAC,'.: 

Incineraor 

16:45-18:45 

18:52 - 19:32 

UNITS 

ppmS02 
ppmS02 

ppmNDx 
ppmNO;: 

% 02 
'1/. 02 

'1/. CO2 
'1/. CO2 

ppmTHC 
ppmTHC 

ppm co 
ppm co 

o~'1/. .:. 

'1/. 02 

GAS 
VALUE 

0.0 
218.0 

(). (l 

240.(1 

0,00 
12.50 

0.0() 
11.01 

0. (> 

181.2 

(I.(> 

1.263.(l 

0.00 
12.50 

MONITOR 
RESPONSE 

4.7 
215,1 

(1.8 

240.9 

O.OE 
12.50 

0.02 
10.92 

1.6 
180.(1 

3. (i 

1275.4 

(1. (18 

12. 5'.:i 
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CALIBRATION SUMMARY 

SOURCE: Site 9 SewagR Slud9e Incineraor 

REASON: lniial direct cal -· 6/1/90 

DATE : ci6-0l-1990 TIME: 07:46 - 08:33 

MOI\IJTOR GAS MONITOR 
AID CHAN DESCRIPTION UNITS VALUE RESPONSE 

6 BOILER ppmS02 (l. 0 (,. 8 
6 80ILEf,; ppmS02 218 .(, 218.5 
6 BOILER ppmS02 361.4 363.4 

7 BOILER ppmNG:: O .c) 0.5 
7 BOILER ppmNO;: 240 .(> 2::'9.9 
7 BOILER ppmNO~: 475.!) 478.9 

8 BOILER i'. 02 (> • 0() 0.()5 

8 BOILER '1/. 02 12.50 12. 5(, 
B BOILER i. 02 20.6(> 20.64 

10 BOILER 'l. CO2 0.00 0.01 
1(> BOILER 'l. CO2 11.01 11.03 
10 BOILER 'l. CO2 17.46 17.81 

1 STACK ppmTHC 0.0 (>. 7 
l STAG: ppmTHC 181.2 181.7 
1 STACI< ppmTHC 282.(, 28::.• 6 

2 STACf:.: ppm co (J • (I ,) . 8 
:' STACf< ppm co 4.57. 5 455.9 ... STACK ppm co 457. 5 454.9 
2 STACI'. ppm co 1263,(1 1'..;:87. :;. 

:~ STACK I. ..:.. (I• (H) 0.11o··, 
~ STACK .,,. 02 12.50 12.50·-· 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Slud9e I~cineraor 

REASOl\i: Inilia.l direct c:al - 6/3/90 

DATE : 66-03-1990 TIME: 09:55 - 14:22 

MONITOR GAS t-lONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RESPONSE 

6 BOILER ppmS02 (>. (J 1.2 
6 BOILER ppmS02 218.() 217.5 
6 BOILER ppmS02 361.4 362.5 

7 BOILER ppmND:·: , (l • o 0.5 
7 BOILER ppmND:: 24(>. 0 240. ::::. 
7 BOILER ppmNO}: 475.0 477.l 

8 BOILER 'l. 02 0.0(> i) .07 

8 BOILER 'l. 02 12.50 12.50 
8 BOILER '1/. 02 20.60 20.64 

10 BOILER 'l. CO2 0.00 -0.00 
10 BOILER 'l. CO2 11. 0 1 1(>.94 

10 BOILEf, I. CO2 17.C,6 17.67 

1 STACf:: ppmTHC 0.0 -0.0 

1 
l 

STACf,: 
STACI". 

ppmTHC 
ppmTHC 

181.2 
282.0 

181.0 
:::s:::.• 7 

2 STAG:: ppm co 0.0 -().9 

2 STACf'. ppm co -457. 5 449.6 
2 STACt::: ppm co 1263 ,(, 1271.9 

..,. 
·-· STACf,; 'l. 02 0.00 0 . 11 
..;;. STACK 'l. 02 12 . 50 12. 5(1 

3 STACK 'l. 02 20.60 20.58 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge !ncineraor 

REASON: I~1t1al system ~a: - 6/3/90 

DATC:: : .:<)6-03-1990 TIME: 14:22 - 14:51 

P.f':) CHAI\ 
MJl\.:TGR 

D:C:SCR IF': I CN U:\JI"'."S 
GAS 

VALUE 
:'-lCN: TCR 

_ __8_ESF·ONSE 

6 EcOILER ;::>pmS02 (!. •.) : • Q 

6 BOI:...ER pp:n502 :::::..8.0 ,;:,,6. [J 

7 BOILER opmNO:{ (J. ;) : • C 

7 BOILER ppmNQ:.: 240 .. ~) 236,,:, 

8 BOILER 'l. 02 (> • !);'.: ,) • (:8 

8 BOILER '1/. 02 12.50 12. •l: 

10 BJILER I, CO2 (!. 0(; (J. (13 

!O BOILER 'l. CO2 1.:.. ,)1 lC>.81 

1 STACI< pi;mTHC o.c 2,9 

1 STACf< pprr.THC 181.2 1?9.4 

.., � STACI:'. ppm cc (l.(; -,) • 8 

STACf:;· ppm cc 1263.!) 1:57.9-�
.~. STACK '1/. 02 (>. 1)(: t). 1: 
3 STAC~'. 1/. 02 12.50 1::.:::.s 
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Site 9 SeMa~e Skd~e Jnc,ner,or 06-03-199(• 
CHAN 6 CHAN 7 CHAN E CH~NlC CHAN l CHAN 2 CHAN 3 
BOlLER BOILER BDl~E?. BOILER mo: STACK STm 

TIM£ ~QIS02 2~11~Dx l 02 l CJ2 ~21THC 2~· co l 02 
14: 5~ 84.S 127.3 lt. 94 3. 32 100.0 171e.3t 1U3 
14: ~~ 86.8 m.e 10. 01 3. 24 102.6 1686. :f lb.98 
14: 57 85.6 119, 7 16.17 3.17 103. I 1639. 9t 17 .~9 
14: 56 79, i 114 .3 16 .32 3.02 102 .~ mua 17 .23 
H:59 7:,.0 !09.4 16. 39 2.97 106.8 156UC 17 .28 
15:00 73.3 104.0 16.43 2.94 111.3 1506,H 17.32 

-----..----- ----------------- - --- - -----------------------------------------
AYEP.A6C: VALUES FOR 7HE LAST HO~R: ~ "IHUTES Of YALID DATA 
15:00 81.0 116,4 16.21 3.11 104,4 1616.4 17. 14 
----------------------------------------- .. --------------------------------
15:Cl 70.3 97 .3 16. 5B 2.81 117 .4 1460.0 17, 37 
15:0'.! 65.7 93.3 lb.69 2. 71 119.3 1447. Bt 17. 50 
15:03 60.5 39.8 l~.83 2.59 m.s 1445.01 17 .60 

15:04 51.2 36,9 17, 01 2.41 120. 4 1379. 5 17.73 

15:0~ 56,9 92,2 17, 17 2.28 122. 0 1381.6 17 .87 

15:06 ~.l ]b,5 17 .31 2. 14 125.6 1360.6 17.99 

15:07 52,4 7-0.0 17. 46 1.97 130.0 1273.7 18.10 

15:08 43.9 62,4 17,71 1.86 13U mo.9 lB,n 
15:09 34,S 62,6 17.48 1.9b 131.7 1054. 9 18.26 

15:lC• 27,3 69,0 17.15 2.13 126.C mu 1U3 
15: ll 22,9 as.9 16.29 2. iO 121. 9 mi.s 17.60 

15:11 22,4 96,3 15.81 2.97 IIU 1452.3l 17. 09 

15:13 22.3 108,0 15.40 3.25 lll,5 158b.6l 16, 93 

15:14 25.3 124.0 14.72 l. 72 107 ,4 1672,Sl 16.i,3 

15: 15 31.7 140.3 13.88 4.20 95, 2 16%,4l 15. 96 

AVERASE ~ALUES FOR THE LAST 15 NINUTE5 
15:15 43.3 89 .6 16.50 2.65 120.4 1381. S 17. 52 

15:h 40.0 m.b 13.44 4,SZ 93,S m2.~, 15, 73 
IS: Ii 50.2 m.1 12.H 5.23 8l.2 m1.1, 15,03 
15:1& 66.1 :82.7 11.61 5.78 74.0 18H.9l 14.64 
15: !q 94.6 188.3 10. 73 6.b6 64, 7 1804,5l 13, 98 
15:2~ 139 ,4 180.~ 9.28 7 ,92 59 ,4 1756,Bl 13.14 
15:Zl 22U m.b b. 76 9.93 84.6 1812.4' 11.68 
15:ZZ Jc6,l 126 .1 5.68 10.48 m.3 IB75.5l 10.20 

15 :23 426.4 163,S 7 ,63 9,40 521.4 1875.5l 10. 64 

15:24 412.2 158,S 8,69 8,91 657. 9 1875.Sl 12. 17 

15:25 406.7 163,4 8,08 9,33 909.U 1875.SS 11.86 

15:Zo 400,S 196,9 8.06 9.44 994 .lC 1875.51 lUl 
15:2? 406.2 190,6 8.06 9.1,ll 904.U 1B75.5S 11.82 

15:28 443,5 181.6 ll, 75 10.65 815. 9 1375, 51 11.12 

15:~ 521,4 182, 4 5,93 11.25 m.2 1875.5l 10.33 

1~ ::ro 5~5.9 196,9 6.20 10.98 728.4 1875.Sl 9.66 

AVERAGE vALUES FOR THE LAST 15 mu:Es 
15:30 303. 9 171,4 8.64 8.68 466. 0 1843.5 12.25 

15: 3l m.o 188,3 b. 95 10.60 49~ .5 1875.51 l0.62 

15:3~ 542,9 191,3 b.64 10.83 778.2, 1875.Sl !O . ~3 

15:33 5U.4 207. 7 6.33 11.14 980.4' 1m.s, 10.21 
15:34 533.b 223,4 5.90 11.57 1000.2, 1875.Sl 9.93 
15:35 525,6 237. 7 5.56 11.88 1000.21 1875.5t 9.68 

15:3b m.2 257 .2 5. 51 11.92 1000.21 1675.51 9.48 
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-------------------- ----------------------------- -----------------------

-------------------------- ------ - -------------------------------------

Sit! ? Sewage 5lud9e lnciner~or 0/,-03-1990 

CHAN 6 CHMI 7 ChAH B C~ANlO C~AN ! CHAN 2 Ci!AN 3 

BOILER BOILER BOILER B0il£R STACK STACl( srm 
m~ ~Qa502 22aN01 l 02 l CO2 2~1THC 2~a CO t 02 

15:37 531.5 269.9 5.62 11. 96 822. 2l 1875.Sl 9.58 

15:31: 551. 7 268A 7.18 10. 7e 289.3 1875.01 10.38 

~5: 3~ 519 .o 250.2 9,00 9. 43 90,l 1350.ll 11,119 

15:4(• 
15: 41 

44b.4 
l-66,2 

262. 9 
230.3 

11.15 
12, 42 

us 
b.bl 

60. 7 
bl.4 

1147 .3 
1m.s1 

l!, 12 
1U3 

15:42 320.3 206.3 12, 54 6.41 co.a l3b7.ol 14.61 

15:43 293. 7 200.0 13.11 5.96 l,0,8 1418. 51 14,91 

15: 44 269.9 195. 4 13.bl 5.57 65.6 158~.21 15,25 

15: 45 251.3 1955 13,eE 5.51 67 .3 1647.4' 15,50 

A~~A6E VftLUtS FOR THE LAST 15 N:~UTES 
15:45 450. l m.1 9,01 9.15 m.~ 1662.2 11.99 

15: 46 241.0 194,l 13, 9~ 5.30 67.0 mus 15.56 

15: 4i 229.3 191.E 14.05 5.15 67.2 1657.ll 15,77 

15:48 218. 2 191.7 14.31 4.9S 67.5 1667. ll 15,87 

15:49 209.S 190,l 14, 4i 4.81 b3.b ms.01 16,0! 

15:~0 204,0 185,6 13,02 5.88 63,6 1m.01 15.50 

15:~1 221.4 180, 7 11. 97 6.47 55,2 ma.4 14,26 

15: 52 m.7 181.3 11. 96 6.48 53.9 1339.9 14.06 

15: S3 m.o 186. 0 12. 40 6.31 52.4 1343.li 14.41 
49 .6 1274.0 14. 2015: 5~ 245.9 179.5 11.66 6.77 

1S:5S 259. 7 lBU !!.16 1,oq 45.0 1158.4 13,69 

15:S6 264.4 168.1 11 , Ii 7. 04 43 .3 llbB.O 13.66 

!1,03 7.20 43.2 1170,4 13.~15:57 267.7 186,l 
15:58 279.7 m.3 10, 76 7.40 43.2 1180,i, 13,42 

15:59 m.2 183. 7 10,32 7.76 45,4 1310.2 13.19 

16:C~ 320.4 182.1 10.04 8. 00 52.3 1502. 91 12.87 

AVERAGE VALUES FOR THE LAST 15 NlNUTES 
16:00 249.2 18),9 12, 15 6, 44 54, 5 1399.J 14, 40 

AVERr\SE VALUES FOR THE LAST HOUR: 60 N!NUTES OF Y~LID DATA 
16:00 261.6 1c8,2 11.58 b. 74 274 .1 1571.6 14.04 

lb:01 m.2 m.s 9.63 8.25 87 .l 1767 .61 12 .67 
16:01 351.0 !53.6 11.49 b.69 a3, 9 1699.91 12.,4 
16:03 303.7 194.3 13. 34 U7 51.B 1497 .3C 14. 91 
16:04 273.l !Bb.7 13.59 5.43 56.4 1591.41 15. 25 
16:05 262.1 184.3 !3, 81 5.30 59., 15'n.31 15.38 
lb:Oo 260.b :s3.o 13.73 5.37 5U 1555.61 lUI 
16:07 259,8 !82,8 13. 73 S,39 58.0 1549.61 15. 30 
lb:06 261.b 183,7 13.59 5.50 S6,2 1m.o 15.26 
16:0~ 266.6 187, 7 12. 46 6.36 47, 7 1362.3l 14.76 
16:10 2Sb,8 189,0 12.12 6.59 43.4 1270.B 14.21 
16:l: 30!.b 180,3 11.22 7.32 so.ii 1347.3l !U2 
16:12 350,4 llb, 7 10,l! B,1S 116. 5 IBM,51 12,el 
16:13 38B,O 179,b 9, 71 8. 46 1s1 .0 1875,Sl 12. 53 
16:ll 404.6 1ao. 7 9.57 8.60 143.9 1868. 71 12.38 
16: LS 419.8 181.4 9.29 8.84 m.s 1872.0l 12. lb 

AVERA5E VALUES FOR THE LAST 15 NINUTES 
16:15 315.5 184. S 1! . B3 6,81 BU 1615.3 14.00 
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Site , Se•dQf Slud~e :r,d1eraar C&-03-199(• 
CHAN 6 CH~N 7 CJl~lj 8 CHANlO CHAN I CHAN 2 CHAN 3 
BO!LfR BO!LER BOILER BOILER STAC~ STACX STACK 

me CQ15C2 Q~aNOx %02 l CO2 Q21THC QQI CQ t 02 
11,: lb 421,,8 181.3 9,02 u~ 146, 6 1862 ,4! 12.07 
16: l i 434,5 1ao .6 8.99 9. lO 157,3 1862.81 11, 97 
16: 18 422.4 183.3 10.12 8, 14 134.5 1853, 7l 12.33 
16: 19 38!,,3 188. 5 11.22 7 .25 94.2 1851.81 13. 27 
16:20 35l.o 185,2 li.27 7.23 89.1 1853.31 13. 59 
16: 21 348.6 183.2 11.17 7,29 91.9 1B61.21 13.59 
16:21 351.2 182. 3 ll,20 7. 31 96.! 1870,01 13. 54 
16:23 m.4 180.2 11.05 7.44 93,9 1861.4' lU7 
16:24 357, ! 178. 7 10.91 7, 59 9U 1867 .51 13.52 
16: 2~ 380 . 9 176.7 9. 79 B.40 169.9 1872.91 12.l,9 
16:2c 398, 4 177.7 9,72 8.47 207 .6 1874.31 12. 53 
16 :2i 410,2 164 .3 9.69 8.53 248 . 1 1875.51 12.48 
16:28 411,, 4 189,5 9.58 8.58 279. 9 1m,51 12.41 
16:29 411,.3 191.4 9.63 8. 51 253.2 187'5. 51 12.37 
16:3~ 406.5 189.6 9.62 8.53 228. 9 1875.51 !2 .45 

AVER~6E VALUES FOR THE LAST 15 muTES 
16:30 390. i, 183. 4 10,20 B,09 159. 4 1861,, 2 !2.82 

16: 31 404. 9 m.s 9.56 8.56 214.8 1875.51 12.43 
16:32 404. 9 191,4 us 8.55 221.0 1875.51 12. 39 
16:JJ 407 .4 193,4 9.49 B,65 222.1 1875.51 12. 37 
16:3~ 413,B 197 ,6 9,43 B,71 236.2 1875,51 12.32 
16:3~ m.1 203.2 9, 27 8.81 244.5 1875. 51 12. 26 
16:le 422,0 206,2 9, 13 8. 91 237 ,4 1875.5J 12 ,12 
l~:37 437.8 218,6 8.31 9,59 259,9 1875,51 11.96 
16:38 466.3 231.3 7.95 9.88 314,5 1875,51 11.47 
16:39 480. 9 244. 9 7.56 10.07 m.o 1875.51 !l ,20 
16 :40 495.9 250.2 7,03 10.48 m.3 1975.51 !0. 96 
16:4! 511.9 252.l 7. 33 10.36 m.9 1975.51 l0 . 79 
16:4~ 525. l 234, 3 6.73 10. 9l 150.8 1875.51 10.73 · 
16: 43 58U 222,4 5.66 11.87 159.7 1875. 51 10.07 
16:44 m.6 222.4 4.78 12.56 231.0 1875.51 9.44 
16:45 741.3 242.4 4. 74 12.50 m.8 1875.51 9.28 

AVERAGE V~LUES FOR THE LAST 15 NINllTE5 
16: 45 492.9 220, l 7,7b 10,03 234.9 1875.5 11,32 

10:40 727.2 283. 7 5. 74 11,71 211.3 1875. 51 9.89 
16:4? 667 ,9 312.7 7.35 10.45 122.7 1875,51 10. 71 
lb:4& m.o m.e U4 9.06 58. 9 1864.71 12.11 
16:49 458.b 275. 3 10.46 8.27 39 .3 1455.61 12. 93 
16:50 381. 7 275.3 11.48 7.38 24.6 969 .4 13 .61 
16:51 324.9 269, 1 12,24 6.72 21. 4 961.0 14 .12 
16: 5~ 289.6 24a.B 12.93 6.21 21. 9 1010.7 14.55 
16: 53 266,4 233.2 13.43 5.96 21.7 1017.6 15.12 
16:51 25U 217,9 13,70 5.72 22.0 988.5 15.32 
16:51 256.4 210.2 13, 79 5.68 22.0 1000.9 1s.n 
16: So 257 .5 209.2 13.68 5,79 22, 5 993,1 15. 44 
16:57 261.5 205.5 13.64 5.80 21.6 973.7 15. 31 
16:58 26U 204.5 13.48 5.98 21.2 %8.1 15 , 21 
lb:5~ 273 .5 202.4 13.43 5. 96 21. 7 981.4 15.20 
17:00 274,0 19il.2 13.19 6.15 21.5 9b7,9 15. 08 
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Sit, 9 Seuge S!Jd~e lncinerior Oc-OH99C 
CHAN ~ Ci!AM 7 CHAN 9 CH~NiO C~AN l CfiAN 2 C~AII 3 
BO!LcR BOILER Bil!LER BOILER 57~CK STACK ncK 

71~E ~~aSC2 121~0. X Di Z CQ2 ~2• THC ~1· co t C2 

A·,Efi~6E V~L~ES FCR T.iE LAST 15 mum 
17:0 3bU 212.S ti.Bo 7 .12 £5. l 1:n.• 14.CO 

--------------·- .. ------------- --.. -----------------------.. --- -----------
,WE.~A2E 'JALJES f('R THE LAST HOlJR : bC NINUTES OF Yol~IJ ~~7• 
! ? :00 3,1,i 20i. 7 l~. 41 E,01 ,3C . 2 lc37. o :3.~:l 
---·----------- .. .., _________ --- --- -- ----------- ------ -- - --- -- ------ - -- - ----- 

! ':Ol 2i:. ~ :~i . ! 12.35 6. 32 2!. ! m.7 ,4. !6 
;1 :O~ 29'.. I ; 92. C 12. 58 6,H 21.l 120.i> ;l.a2 
! 7:OJ 238 .6 !BS. l 12.22 5.71 ii.) 93S. 2 !4 , 3J 
l i :C4 m.2 :E7.7 :2 .:3 5.75 22. & 96o.9 14.2i 
: i: C5 297.: !87.J 12 .25 UB Z3 . i' IOCU 14.27 
1i :O~ 2~~ .3 ;EB.5 :2 .24 Uo 2U 10(!.) . 9 IUB 
1i :Ci 299.B 199. I :2 .48 b.48 28. B 1:1,u 14. l5 ., . 
~ i': •)S 289. 7 !39.T :2 .4~ b.52 J... mu 14. 59 
Ii: 09 290. 2 !37.5 12.H b,49 37.) :m.o :4. 59 
17: Iv m.1 13b. 5 :2 .36 6.58 31:.8 1521.0 14.47 
17: l: m.3 lll.8 12 .16 i,. 7~ 39. 0 !3b4. 9 14.46 
17:12 nT.7 177.0 11.Sb Q, 98 37. l :m.5 H,18 
l!:1.1 331.9 107.3 tl.10 7.28 3L4 1m.: 13, 97 

17:H m.e 173.0 11. 42 7.31, 33 .i: 1312. 9 13.H 
17: t5 33U 104. r- ll.,\4 7, I 5 3U 1318,0 IUO 

A~:RA,jE V~LUE5 i'OR 71iE ~HJ, 15 ~!MUTES 
:7:: 5 m.2 ;71.2 12. l7 us 30 .o 1m.2 14 .33 

CCMtNTS: En: cf RJn !~ :00-ti:CO o/3/% 
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SOURCE: 

~EASON: 

f'IID .:f--AN 

6 

6 

7 
7 

5 
8 

1 (1 

.10 

1 
1 

.,

.::. 

..., 

-
3 

CALIBRATION SUMMARY 

Site 9 Sewage Slujge Inc1neracr 

Second system =al 

T:ME: :7:16 - lB::4 

r:CNI TOR G::is 
:::JESG: Ip·, I Qb!.._____ :J,'-i:TS \/ALUE 

BOILER ppmS02 (>. () 

8CILER ppi:iSO:' 218.C 

BOILER ppnNO;: () .( ' 

!?O!LER pp:nNO\: 24C .(; 

::10;:LER 1/. ]2 ,) • ()(1 

BOILER ·1. C:? 12.35 

BUILER 1/. CO2 0.00 
BCJILER 1/. CO2 11 ,:)1 

STAG: ;:ipmTHC (1. (J 

STACK ppmTHC 181 .2 

STAO-~ ppm co (J. (, 

STACk ppm co 1:26";,'.. ,:, 

STAC,< :,: rJ2 1) • ( i() 

STA:t:. i'. J'.2 ::.so 

~trn,J I, DR 
F::;:.sF·ONSE 

.;, . .:. 
:'09 ....:, 

1. -;

'237. :, 

(; . r)9 

l :2. 34 

0. ,)4 
l(l ,84 

_,... l 
177. 7 

--1 . ,i 

1254. ::: 

..., . _, . :1 
l:. :: 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewa(Je Sludc_:ie lnci.nerc>.or 

REASON: Initial dire::>ct cal - 6/4/9(i 

DATE : 0/,,-04·-J.990 TIME: 09:12 - 10:03 

MONITOR GAS MONITOR 
AID CHAN DESCRIF'TION UNIT.S VALUE _ RESF-'O~~S. 

..,6 BOILER ppmS02 (>. 0 '"' 
6 BOILER p::imS02 218 .(l 219.7 
6 BOILER ppmS02 361.4 .·J,63 .2 

7 BOILER ppm\10>: (J. () t). 3 
7 BDILEF, pprnNO:: 240.0 2•H .0 
7 BOILER ppmNO:-: 475.(l 478.4 

8 BOILER ;. O'"',:. (l. ()<) 0. 05 
8 BOILER 'l. 02 12.50 12.50 
8 BOILER '1/. 02 20.60 20 . 63 

10 BOILER 1/. CO2 (l. 0(• 0.0(, 
10 BOILER 1/. CO2 11.C>l 10.96 
l(> BOILER i'.. CO2 17.46 17. 7.3 

1 STAC~:. ppmTHC 0.0 1.0 
1 STACt:: ppmTHC 181.2 181. =' 
1 STACK ppmTHC 282.0 284.0 

,.., 
STACf::. ppm co (l. (l (>. ~ 

2 STAG'. ppm co 4~7.5 455.3 
2 STACI< ppm co 1263.0 1294.2 

~3 STACI< '1/. 0'"' (l,()() 0.05 
3 STAC~;: ;. 02 12.50 12.50 
3 STACK 1/. 02 20.6(> ::'O. 60 

4 STACK '1/. CO2 (l • (10 0.02 
4 STACf,: ¼ CO2 11.01 1(), 95 
4 STAD:: I. CO2 17.46 17.56 
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CALIBRATION SUMMARY �

SOURCE: Site 9 Sewage Sludge Inci~eraor 

REASON: ln.it:ial system c:al 

DATE : 06-04-1990 TIME: 10:03 - lC:49 

MO:\JITOR GAS 
AID CHAN DESCR I F'T l ON UNITS VALUE 

6 BD,LER ppmSO:' o.o 
6 BOILER ppmSO:' 361.4 

7 BOILER ppmNO:-: c) • (i 

7 1301 l_ER ppmNO:: 240.0 

8 BOILER 'l. 02 (l. (l(l 

8 BOILER 'l. 02 12.50 

10 BOILER 'l. CO2 0.00 
10 BOILER 'l. CO2 11.(>1 

1 STACK ppmTi-iC 0. ,) 
1 STACf;'. ppmTHC 181.2 

2 STA~K ppm co (I.(, 

2 STACf( ppm co 1'.26::!, ,0 

3 STACI< 'l. 02 (I. (>(> 

.::, STACV '1/. 02 12.50 

4 STACK 'l. CO2 0.00 
4 STADi 'l. CO2 11.01 

r-iONI TOF, 
F,l::SF:Q.NS~_ 

3.1 
336.1 

1.0 
235.7 

0.06 
12.31 

0.01 
10,89 

8.7 
183.4 

1. :: 
1283.2 

0.09 
12.38 

-,) • 0'1 
10.77 
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-------------------------------------------------------------------------------

Site 9 Sewa~e Sluc~e lncineraor oo-C4-mo 
~~AN b C!iAN 7 CHAN 8 Cr.ANlO CHAN I CH~N 2 CHAN 5 CHAN 4 
BOILEP. BOILER BOILER BC ILER STACK STACK STACK STACK 

m~ 2~1502 2~1HOx I 02 I CO2 221THC 22• co I 02 UQ1 
!O:S2 521.8 m.4 7 .27 10.80 141. 7 1612,0t 9, 56 9. 02 
10: 53 446.9 458.2 9.08 8.72 66,3 802.0 ll. 73 7 . 2S 
10: 5~ 376.8 396.2 11.32 7. 55 56. 4 809 .4 13. :6 e.07 
10: 55 m.o 346. l 12.09 6.,: 51. 4 860,6 13.93 ~. 47 
10: 51, 300.8 306. 9 12.84 6. 23 47 , 4 ~12.2 14, 48 4. 94 
10: Si 266.8 279.6 13.50 5. 75 46,2 979,4 :~.00 4. 54 
10: SE 236.a 257.9 14.00 5.33 45. 9 1046,3 l 5.49 4.12 
10: 5~ 210.6 246.3 14.38 5.0: 44.9 1094.6 15. 78 3.82 
11:0~ 194.5 m.e 14.42 U4 44.4 1164, 5 15,91 3.68 

AYERA6E VALU£5 FOR THE LAST HOUR: 9 NU1UTES OF VALID CATA 
11:CO 32!.1 340,7 12. 19 6.80 60. 5 1031.3 13. 89 !.44 
---------------------------------------------------.....-·--------- ----------------
11:01 185.S 236. 7 14.36 4,92 41.o 1076.2 !5. 74 3.76 
11:0~ 180.4 m.o !4.46 4.83 40.3 1098.1 15. 76 3.67 
11:03 177 .o m.o 14.51 4.79 38.2 10'i3.9 15.82 3.65 
11:04 !73. 3 m.s 14. ~8 4.o9 37. 7 1136.3 15.87 3.61 
11 :OS 171,0 229.1 14.56 4.76 37.2 1156.0 15. 89 3.60 
11 :Oo 173,l 229.1 14.49 4. 79 36. I 1145.8 15.86 3.60 
11:07 174,0 229.2 14.39 4.88 :lb. I 1188.3 15.81 3. 62 
ll:08 171.4 221.8 14. 54 4. 71 . 37.2 1212.1 l~.85 3.61 
11 :C9 !70,4 220.6 14.49 4.80 37 .6 1246.9 15.85 3. 57 
11:!G m.J 227 .3 13, 76 S.H 28. I 1045. 9 15. 66 3. 73 
II :ll 192,6 225.3 12.79 6,14 26.2 1008.3 14.98 4.24 
11:12 208,2 m.1 11.85 6,74 25.3 911.6 14.22 4.77 
11: 13 220,9 221.0 11.51 6.99 24.Y 858.6 13. 89 5.04 
11:14 233.0 218. 7 11.74 6.85 2U 82'1.0 13. 7B 5. 21 
11 :15 239.3 221.6 !1.80 6. 92 24. 5 876.1 14. 11 5.00 

AVERAGE VALUES FOR THE LAST 15 "I~UTES 
11 :15 lBY.7 227 .o 13. 59 5.48 33.0 1058.9 15. 27' 4.05 

11 :lb 249.9 217 .3 11. 48 7 .19 24.4 863.9 13.92 5.15 
11 :li 264.7 221.3 11.11 7. 59 24.l 63B.6 13.67 5.34 
11 :18 282,5 229.7 l0.77 7.B2 23.2 821 .9 13.42 5.50 
II: 19 295,4 230,9 11. so 7.37 22. I 795.1 13.63 5.52 
11:20 292.2 229.! 11.37 7.47 21.9 794.4 13.82 5.37 
11 :21 293.1 222,3 11.48 7 .39 21.8 804.4 13. 77 U8 
11 :22 2'14.8 225.3 11.30 7.58 21.7 776.8 13. 76 5. 43 
11:23 300.5 217.0 11,24 7,60 20.6 748.1 13, 54 5. 57 
11:24 303.2 223.1 11.10 7.77 20.0 723.0 13. so 5,63 
11 :25 304.2 218.B 11.11 7.72 19. 5 699.0 13,H 5. 65 
11 :26 30U 224.7 10. 94 7. 93 18, 7 673.l 13.32 s. 77 
11 :27 309 .9 219.1 10. 99 7 .83 18.0 649,8 13.26 5.81 
11 :2& 304.3 219.2 11.30 7 .56 18. 3 670.4 13,37 s. 76 
11:29 290.2 212.8 11.75 7 .14 18.6 663. 7 13. 73 5.47 
11 ;3~ 280.3 210. 5 11.66 7 .22 18.1 661.0 13.84 5.36 

AYERA:iE VALUES FOR THE LAST 15 NlNUfES 
I! :30 291.4 22!.4 11.27 7. 54 20.7 74S.b 13. 60 5. 51 

11 :Jl 231.8 m.9 11.33 7. 44 19. 7 697 .s 13.63 5.46 
11: 32 282.3 :96.7 11.65 7 .15 20.3 826.3 13. 71 5.40 
11 :33 274.3 !96.8 11. 91 6.92 22.0 891.4 13. 85 5.19 
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Site ~ Seuge Slud~e ln~1r,eraor 06-04-1990 
CHAN b CHAN 7 CH~N 8 CHANlO CHAN 1 CHAN 2 CliAN 3 CH~N 4 
SDILEP. BOILER BOILER BOILER STACK STACK STACK STACK 

mE 
11 :!4 

Q~1S02 
m.o 

~~1NOx 
m.3 

l 02 
12.33 

l. CO2 
b.63 

~~•THC 
21.b 

H• CO 
900.3 

l 02 
14, 16 

I :02 
5. 07 

11:35 257. 7 194,4 12.45 U3 22.s 921..B 14.36 4.93 
11:36 252.B l89.B l2, 70 b.35 22.b 'i2b.4 14.47 4.82 
11 :37 m.b 189. 9 12 .82 us 23. 7 97b.8 14.61 4.70 
11 :1a 240.1 187. 7 13.04 i>.07 23.6 977 .1 14.72 4. ~9 

~ 
11: 39 232.9 167 .1 13 .30 5. 8'I 24. 9 1001,,0 14.92 4. 47 
11:4{• 22b,1 184, 7 13.73 s. 54 2b.8 1091.l 1S,31 4.15 
11 :41 223.6 185,2 13. 73 s. 58 28.3 11b3.9 n.43 4.06 
11:U 221,7 m.a 14,00 s. 30 30.1 1171.9 1S. 53 3.94 
11 :43 223,2 182.4 14. 00 S.3S 32.b 1243. 5 15.63 3.90 
11 :4• 221.6 179.3 14 .14 5.11, 34.0 1282. 7 15.66 3, Bl 
II :45 218.6 lB!.2 14.28 Ul 37 .1 mu 15.79 3.74 

AYERA6E VALUES FOR THE LAST 15 KINUTES 
II: 45 244.6 1BB.9 13,03 6.09 2b.O ' 1027.8 14.79 4.56 

11:h 216,8 m.o 14. 51 4.84 38.8 1396.81 15.as 3.6! 
11: 4i 214.0 160.6 1U6 4.61 43. 7 1473.9t lb.lb 3.42 
11: 48 211.6 178. 'i 15, !9 4.28 4a .0 1~40.61 16.39 3.20 
11: 49 207.3 m.c 15, 36 4.19 56.1 1rn,.21 16.59 3.aa 
11 :SO 20b.4 170.7 15. 50 4.06 59.5 1576.41 16.69 2.96 
11 :51 20U 16U 15.69 3.91 66.6 1605.6t 16.79 2.87 
11 :52 197. 3 159.6 15.82 3.81 71. I 1615.21 16.95 2.75 
ll: 53 194.S m.s 15. 9q 3.b5 72.6 1577 .81 17 .03 2.69 
11:54 186.6 149.3 16. :s 3.53 76.b 1605.81 17 .20 2.5q 
11: 5~ 179.3 145.'I 16.38 3.31 76.9 1615.81 17.33 2.47 
11:50 167 .6 139.7 16. 61 3.12 79.8 1623.21 17. 51 2.36 
11 :57 156.4 132. 0 16, 79 2, 96 82.3 1622.2l 17. b8 2.22 
11 :S9 146.7 125.3 16.96 2.81 84.8 1607.s, 17.BO 2, 12 
11: SQ 13U !25.S 16. 69 2. 95 93.3 1m.11 17 .73 2. 12 
12:0(• 125. 5 124 ,2 16.51 2.98 97. 9 lb75,U 17. 42 2,2S 

AYEilAGE YALUES FOR THE LAST 15 NINUTES 
12:00 193.2 m.1 15.'il l.67 69. 9 1581. I 17.01 2. 71 

-------------------------------------------------------------------·---------
~~ERASE VALUfS F~ THE LASr HOUR: 60 NIIIUTES OF YALID DAiA 
12 :00 227.2 197.7 13.46 5.69 37 .4 1103.3 15, 17 4.21 
-. ------------------------------------------------------- ... -------------------------
!2:01 113. 1 120.3 16.65 2,84 96.6 16lS.81 17.47 2.20 
12:02 105. 4 118.1 lb.72 2,79 101.3 1618.H 17. 51 2.lb 
'.2:03 99 .4 1~9.3 lb. 70 2,78 110. 7 1689. 21 17 .57 2.13 
12:04 96.b 121.S 16.55 2.93 114. 7 1677, 51 17 .49 2.15 
l2:05 10().8 128.6 15. 91 :U5 113.9 1706.61 17 .10 2.35 
12:0~ 112. 5 144.0 15.31 3.78 109.6 1803.31 16.75 2.~4 
12:07 130.2 154.5 14.98 4.02 102.5 1872,81 16.35 2.61 
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Slte ~ Se•.ige Sludge ln~ir.eraor 06--04-199(, 
CHAN 6 CHAN 7 CHAN B CliAN10 CNAN 1 CHAN 2 CHAN 3 CHAN 4 
BOILER BOILB BOILER BGILER STACK STACK STACk smr. 

T!ME 2~1502 2~1N01 I 02 I CO2 ~21THC ~21 co 1 02 I CO2 
12:1~ 183.2 178.8 13.99 •.00 75.3 187UI 15. 57 3, 44 
12:1! !'12.8 161.S 13.85 4.97 7U 1m.51 15. 57 3. 43 
12:12 ,96.6 183.7 !3.8a 4.81, 74.4 1975.51 15.48 3. ~o 
12:1: !99. 4 183. l 13.72 4.99 73.2 1375.Sl 15.49 3.~o 
12:14 6ou ~62. 9 13.63 5.08 74.1 1B75.51 15.33 3.62 
12:15 214.6 :a3.o 13.30 5.37 n.e 1m.ss 15.26 3, 71 

----------------------------·------------... ---... --------------------------------------
AVERAEE VALUES FOR THE LAST HOUR: b "IHUTES OF VALID DATA 
12:15 !98.9 182.2 13.n 5.00 74.3 1875,5 15,45 3.53 --------------------- ..----------------------------·---------_____,.. _______ -----------
12:1~ 226.3 !E2,a !3.20 5.45 70.0 1875.SS 15.02 3.67 
12:17 235.1 IE!.2 12.84 5.82 b8.5 1875. 51 14. 91 4.04 
12:18 248.2 160.3 12,48 b.04 bb.O 1875,51 14.63 4, 19 
12:19 265.5 liB.2 12. 13 6,39 6c.5 1875. ss 14.38 4.48 
12:20 265.3 m.s 11. 51 b.84 66.3 1875. ss 14.09 4, 70 
12:21 314.3 172,6 10.93 7.44 69.9 1875, 5S 13. 56 5. 14 
12:22 347. 7 168.4 10.01 8,20 77 .2 187l,5l 13.17 S.H 
12:23 390.1 165.7 9,38 8.80 100.0 1sn.o, 12,48 5.99 
12:2~ m.9 164.6 8.34 9.54 139 ,9 1875.5l 12.01 6. 37 
12:25 4E3.1 172,8 7 .90 9,86 250,3 1875, 5S 11.42 6. 75 
12:26 510. 7 164.2 7,17 10,40 326,0 1875, 51 11.15 7.00 
12:27 52U 206.6 7,04 10,65 443.0 1875, 51 lo.99 7,17 
12:28 547.3 226.0 Ii. 16 11.37 m.o 1875. 51 10. 61 7 .43 
12:2~ m.a 250.q 5.40 12.00 m.st 1875.51 10.11 7. 7q 
l.2:30 53U 279.5 4.65 12.66 1000.21 1875.Sl 9.66 8.17 

AmAGE VALUES f'CR THE LAST 15 NINUTES 
12:30 m.z !92,6 9.28 8.76 287 .o 1875.3 12. 55 5. 90 

12:31 4H,6 36!.4 4, '15 12,33 m,H 1en.ss 9,26 U4 
12:32 4E2. 4 361.7 6,06 11.65 465.l 1875.51 10.01 8.11 
12:33 560.7 296.2 UB 11.61 13U 1826.8l 10 . 27 9.10 
12:34 m.s 257 .6 6.74 l!,60 60,5 1113.81 10,46 7 .99 
12:35 603.5 253.5 6.86 11.50 4~.o 804,6 10.07 8.40 
12:3b 591.3 260.2 7. 5q 10.82 35.6 854.8 10,34 a.zs 
12:37 510.2 302.7 9.92 8,81, 2U 670.3 11.61 7.31 
i2:3& m.3 290. 9 11.71 7.20 28 .5 767 .4 13.14 6.08 
12:39 303.~ 265.0 13.l'I o.08 26.'I 882.l 14.64 4.85 
12:40 239.4 225.7 14.36 5,03 28.'I 928.5 15.35 4.18 
12:41 !97, 9 201.2 15.14 4.39 31.2 1011.1 16.12 3. 51 
12:42 i69,B 187 .4 15,5'i 4,01 32,8 1086,7 16.60 3.06 
12:43 !53.7 181.2 U,90 3.82 34,B 1196.4 16.89 2.84 
12:44 m.1 !75.a 16,18 3.55 37. 4 rn2.6 17 .10 2.68 
12:45 134.8 173.5 16,51 3.25 43.1 1420.81 17 .35 2.46 

AVERAGE YALUES f'CR THE LAST ! 5 mms 
12:45 3i2.3 252 .9 11.15 7, 71 135,6 1175.1 13, 28 s. 76 

12:4t :29.5 170.0 16.77 3.02 49 .8 1492.Bt 17. 57 2,31 
12;4/ :zu 165. 4 16. 97 2.86 57 .1 1493. Bt 17.75 2.18 
12:4~ m.6 m.9 17 .10 2.68 103. 9 1471.H 17.Bb 2.08 
12:4~ !17.8 14'/,B 17.28 2,S3 72.3 1482. 5S 18.0! 1.97 
12 :50 111.6 H-0.1 17.40 2.42 74. 1 1420. 4 18.10 1.91 
12 :5! 106.4 m.1, 16.98 2.69 77.5 1444.7 17,96 l. 93 
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Site 9 Seuge Sl~dge lnciMr.ior 06-04-19% 
CHA~ 6 CHAN 7 CHA~ 6 CHAN'.0 CHAN l CHAN 2 C~AN 3 Cr.AN 4 
BOILER ED ILER BCILEP. BOILER STACK STAC~ 51AC~ STACK 

mE 2QJ5D2 221N~x I 02 1 CO2 2~1THC 2t• co I 02 : Cll2 
12:52 101. 7 125.6 17,03 2. 54 84,5 !446.8 11 .ao 1.96 
12:53 ~4. 3 !12.~ ! 7. 31 2,2Q 88.2 !462,61 17 .99 1.36 
!2: 54 81.1 98.6 17. 53 2.07 93.3 :444.41 18.22 U9 
12: ~:i 70, 7 87.3 17, 75 1.92 %.7 !328.B 18.35 ! , 59 
12:56 60.5 80.2 17 .82 1.87 90.3 ll97 .4 18.48 uo 
12:57 53.1 73. 5 17, 78 1.85 93,7 l137.3 1a.n u : 
!2: 58 47.3 71. 7 17 .86 1.82 '13.3 1099 .o 18.39 1. 50 
!2: 59 42,3 ea.a 17. 95 1,75 9!.0 1059,3 18.47 1.44 
13:00 37 .0 67.8 17 .63 1.78 90.6 1007 .3 18.45 1.41 

AVERAEE VALUES FOR iHE LAST 1~ NINUTES 
13:00 86.7 113.7 17 .42 2.27 83.8 !332.7 18.12 1.79 

13:01 32,2 68.6 17. 80 1.BO 91.'I m.5 18.36 1.44 
13:02 30.7 72.4 17, 70 1.87 91.0 954.B 18.34 1.46 
13 :03 33.8 78.2 17. 45 2.01 92.6 966.5 18. 15 1.57 
13:04 40,0 B4.7 17 .25 2.20 92.8 997 .3 18. 00 1.1,9 
13:05 49.5 69,6 17 .12 2.32 93,5 1042.0 17. 84 1.82 
13:06 61. 1 97 ,6 16,79 2.63 93. 9 1093.2 17, 74 1.89 
13 :07 74.6 105.1 16, 43 2,89 95.2 1227 .8 17, 38 2.14 
13:06 85,3 103.3 H.74 2. 64 97 .4 1314.3 !7. 41 2,15 
13:09 84,2 101.6 16, 91 Ue '19.b 1297 ,1 17 .67 1.99 
13:10 83.3 100.8 16.8'1 2. 56 'IU 1313.3 17 . 66 1.99 
13:ll 84,5 103.3 l~.80 2, 65 92.9 1336.0 17. 58 2.04 
ll:12 86,5 99. 9 16.84 2.61 90.6 mu 17, 56 2.06 
13:13 87 .8 102.S 16.65 2,80 89.3 1289.9 17, 50 2.10 
13:14 95.0 lOb.9 16.26 3.15 86.1 1291.7 17.24 2.28 
13:15 103,6 105.3 lb.19 3,17 88.~ mu 17 ,14 2,35 

AVERAGE VALUES FOR THE LAS~ 1S MINUTES 
13:15 68.8 94.6 16. 92 2. 52 "12.7 1184.C 17. 70 U3 

------------------------- - - - - ----------------- - ----------------· ------------- - - --- - -
AVERA6E VALUES FOR THE LAS! HOUR: 6a r.IN~iES OF YAL!D D~IA 
13: 15 230,5 163.5 13.69 U2 149.B 1391.8 15.41 3.85 
---------------------------------------------------------------------------------· 
!3:16 104,9 102.3 16,36 3.05 95.B 1329.1 17 . 23 2. 32 
13:17 100,6 98,2 16,39 3,00 91,3 1322.2 17.JO 2. 25 
13:18 95,6 102.0 16.02 3.26 93,l 1220.7 17,05 2. 36 
!3:19 95.0 107.5 15,79 3.38 87.4 1308,0 10.07 2. 58 
13:20 95.7 117 ,1 15,47 3.58 84.4 1444,21 16,67 2.~5 
13:21 98.6 1!8.1 15, 53 3.52 8B.O 1529,U 16, 70 2. 5~ 
13:22 94.7 115 .2 15.73 3.32 87.8 1574.U 16.Si 2.46 

CCNNENTS: En~ cf Run 4 12: !5-ll:15 6/4/90 
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CALIBRATION SUMMARY �

SOURCE: Site 9 Sewage Sludge 

REASON: System cal after Run 

DATE.~ 06-04-1990 TIME: 

MONITOR 
AID � CHAN DESCRIF'TION 

6 BOILER 
6 BOILER 

7 BOILER 
7 BOILER 

8 BOILER 
8 BOILER 

10 BOILER 
10 BOILER �

1 STACI< �
1 STACI:: �

..., 
,:_ STACK 
2 STACK 

~· STACr< 
3 STACI< 

4 STACI: �
4 STACI< �

Incinera or 

4 

13:22 - 14:25 

UNITS 

ppmS02 
ppmS02 

pprnNO:-: 
ppmNO:: 

'1/. 02 
% 02 

i'.. CO2 
'l. CO2 

ppmTHC 
ppmTHC 

ppm co 
ppm co 

1/. 02 
i'.. 02 

1/. CO2 
'l. co::· 

GAS MCtNITOR 
VA:...UE RESF'ON5E 

(). (I c; ..,. 

3.',l. 4 329.9 

0.0 ::-.• 6 
24C.O 2 :32. 5 

0. 00 0 . 0 2 
12.50 12.15 

(l . (l(I (l. 03 
11. 0 1 1 0 .95 

(). (i 8. C.; 

181.2 186.1 

0. (l 4.2 
1263.(> 1285.6 

0 . (l(l 0.08 
12.50 12.24 

(). ()(1 - 0 .10 
11.01 1(1. 6 2 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge 

REASON: Second direct cal 

DATE : p6-04-1990 TIME: 

MONITOR 
AID CHAN DESCR I F'T I ON 

6 BOILER 
{) BOILER 
6 BOILER 
6 BOILEF: 

7 BOILER 
7 BO I LEf~ 
7 BOILER 

8 BOILER 
8 BOILER 
8 Em ILER 

1 STACI<. 
1 STACI~: 
1 STACI::: 

3 STACI< 
·-· STACf::: 
.,:;. STACI( 

4 STAG:: 
4 STACI : 
4 STAD~ 

Incinaraor 

14:26 - 15:13 

UNITS 

ppmS02 
ppmS02 
ppmS02 
ppmS02 

ppmNO;: 
ppmNO:-: 
ppmN01-: 

'l. 02 
'1/. 02 
'l. 02 

pprnfHC 
ppmTHC 
ppmTHC 

'l. 02 
'1/. 02 
% 02 

'1/. CO2 
'l. CO2 
i: CO2 

GAS 
VALUE 

(). (l 

218 .() 
218.0 
361.4 

0.0 
240. 0 
475.0 

0,(,1) 

12.50 
20.60 

(l. () 

181,2 
282.0 

0.00 
12. 5!) 
:'0.60 

o. ()~) 
'11. <)1 
17.46 

MONITOR 
RESF·ONSE_ 

2. 7 
218.L', 
20:.. 0 
357. :, 

0.5 
240.9 
479 . 0 

0. 05 
12.50 
~(J .6~'\ 

1 --. - . ,_ 
180.8 
282.U 

0.12 
12.50 
2(1.S1 

(l. <) :) 

11 , <)( , 

17.74 
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CALIBRATION SUMMARY �

SOUR=E: Site 9 Sewage Sludge Incineraor 

REASON: System cal b~fore MM-5 ~un 

DATE : b6-04-1990 TIME: 

MONITOR 
AID CHAN DESCR I F'T I ON 

6 BOILER 
6 BOILER 

7 BGILER 
7 BOILER 

8 BOILER 
8 BOILER 

j_ STACK 
1 STACt: 

·-· STAG. 
3 STACK 

4 STACI: 
4 STACf( 

15:14 

UNITS 

pp!nS02 
ppmS02 

ppmNO:,: 
ppmNO:< 

' 
., 02 
1/. 02 

ppmTHC 
ppmTHC 

1/. 02 

I • 

15:46 

GAS 
VALUE 

(I • (l 

361.4 

(l • (l 

240.0 

(). l)(l 

0.00 

0 . (> 

181.2 

0.00 
0..., 

'1/. CO2 0. (H) 

1/. CO2 11.(11 

'l. .... 12.50 

MONITOR �
RESPONSE �

::::. . 'i 
;:',4 :;', .-,, 

0.5 
241.7 

0.08 
12.52 

3.0 
181.2 

(1.(19 

12.47 

0.01 
10.99 
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------------------------------------------------------------------------------

Site 9 Sewage Sludqe Inc iner ,or l6-0H99(: 
CHMI 6 CHilN 7 CHAN 8 CHAN!C CH~N I CliAN l C~AN 3 Ct'A~ 4 
BOILER BOILER BOILER BDILEil STACK STACK STACK STACK 

rm 1!£1502 l!e1NOx 't 02 qo, 2~1THC QQ• co 1 02 I CO2 
16: le 273,9 174.0 13.27 5,96 71. 4 1779.51 15.07 4,49 
lb: l / 276,1 178.0 13,32 ~. 98 66.6 1732,41 lUO 4,iO 
lb:!& 281. 4 183.0 12.98 6. 24 64.b 1784. 7l H.90 U3 
16:1~ 286. ! !B6,3 12.99 6.19 58,0 1726.Sl 14 .6! U9 
16:2(• Z96,1 m.1 12.63 i,, 52 53. 7 1743.21 14.56 5.03 
16 :21 30b.6 196.1 12 .39 6.66 46.3 1691.01 14.22 5.20 
16:22 318.8 197 .o 12.04 7.03 40.8 lb2S.9t 14.02 5.48 
16:23 33U 198. 3 11.57 7 .39 36.B Im.ct 13. 71 5.114 
16:24 35U 194.3 11. 10 7. 91 33. 9 1460.51 13.33 6.01 
16:25 384.8 194.3 10.43 8.46 32.0 1295.41 12.93 b. ~o 
16:2) 4:9. B 19U 9.97 8.88 30.! 1217. 4t 12.38 6. 74 
16:2i 425.2 :m.s 10.96 8.28 22.B 981.4 13.03 6.49 
16:2~ m.3 222,9 10. 56 8.67. 20.4 889, 4 12.89 b.n 
!6:29 m.5 226.0 9.45 9.~8 lU 70().~ 12. 44 6.89 
!6:30 m.o 232.1 8.32 10.47 18.8 m.o 11.49 7. 55 
16:31 599.l 230.7 7.38 !LO~ 25.8 1155.U 10. 98 8.08 
16:32 591.6 238. 9 8.46 10. 24 22,9 1047 .01 11.68 7, 5S 
16 :33 m.9 247.4 9.61 U3 23.6 882, 9 12. 2~ 7. :c 
16:34 429 .9 257.0 11.38 7.Ea lo.2 blo.O 13.40 6.32 
16:3, m.4 234.B 12.86 6. ~5 14.B 579.8 14.37 5. 53 
!6 :3~ 277.0 210.7 U.31 5. 44 17 .4 697 .B 15.53 4.55 
16:3i 230.3 1B4. 9 15.16 4.72 20.2 851.5 16.23 3. S4 
16:36 203., 176,4 n.48 4.48 22.4 m.6 10.02 3,44 
16:39 20U: 176,2 15,H 4.77 21, l 914, 7 16,41 3,02 
16:40 207 .6 178,5 15.38 4.~2 23 .s 1012,7 16.46 3.61 
16:41 200.6 178, 3 15.75 4.26 26.6 1163. 5 16, 71 3,43 
16:42 192.3 177 ,1 15.eo 4.14 32. 9 137b.6 16.90 3,22 
16:43 190.9 178,2 16.01 4.03 39. S l514.6l 17 .00 3. :4 
16:H 192,1 178,5 15.32 4,40 38.9 1532.21 16.53 3.32 
16:45 196 .4 179 .l 15.26 4 • .\1 38. 9 1m.81 lb.26 3. 57 

... ----------------------..---------------..--------..-----------------------------------
AVERa6E VALUES FOR THE LAST HJ\!R: 30 ~.1NU:Es OF VALiO DATA 
16:45 331.4 200,8 :2. 51 6.82 33.3 1224.6 14.39 5.24 

16:46 199.6 178.i, 15, 18 4.46 45,5 1574,0S 16,24 3.57 
16:47 201.8 177. 5 15.36 4.24 46.3 1650.51 16,32 3.46 
16:48 200,5 175.2 15.51 4.16 53.8 1718,5& 16,47 3.34 
16 : 49 198.1 173.5 15.65 3.~9 5b.2 1760.bl 16,59 3,19 
16: 5(• 1'16.2 171.6 15.B2 3.92 63.6 1626.71 16.73 3.10 
!6:~l 191.9 167, 4 15.95 3. 75 68.3 1832.9l 16.86 2,% 
16:52 187.2 162.6 lUO 3.58 76.B 1968.BI 17.00 2.87 
!6: 53 180. 9 158.6 16.30 3.46 BU 1870.41 17 .17 2.l,9 
16: 51 175.3 1:-,0, 7 16.62 3.22 93.0 1871.91 17 .32 2.62 
16: 5~ 164. 0 144.9 16. 75 3.09 99. 7 1866.31 17 .52 2. 41, 
16: 56 148,0 120,6 17 .41 2.52 llU 1373. 71 17 .Bl 2. 28 
16: 57 127 .5 116,S 17. 05 2.80 134.3 1839.U 17.BB 2.15 
16: 56 121,5 113, 2 16, 67 3,01 145.4 1BJ8.U 17, 57 uo 
16: 5~ l'.8. 6 117. 5 16. 43 3.16 m.o ms.2, 17. 39 2.U 
17:0~ 117 .2 117,0 16.33 3,22 l4E. 7 1940,H 17. 29 2. 45 

A~ERA6E VALUES FOR THE LAST 15 ~INUTES 
17:00 168. 5 149.7 !6.22 3.51 '12 .4 1803. l 17 .08 2. i9 

17 :O: 120.2 !2U 16.24 3. J3 148. 7 1838.ot 17 .17 2, 5S 
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51 te 9 Soa~ e 5[ijdge I ~c iner •or 06-oHm• 
Cr.1111 o C~AN 7 CHAN 8 CHANlO CHAN l CHAN 2 CHAN 3 C~A~ 4 
BC ILER BC ILER BOILER BOILER STACK STACK STACK STACK 

TI~E ~~1502 ~~•'-°Ox 1 02 t CO2 221 THC 22• ca I 02 1 CO2 
:7:02 123.! 127.B 16,07 ~.45 147, l le30.51 17 .21 2.53 
:7:03 124. 7 120.8 16,16 3.35 144,7 1805,01 17 .13 2, 57 
:i:OL m.e 123.8 16,19 3.40 144, 1 1791.41 17 .13 2.61 
: 7 :0: 
:7:()6 

13U 
159. 3 

144.0 
m.2 

1~.36 
15,0l 

Ul 
4 .24 

143, 1 
132.3 

1831.31 
1875. 51 

lb. 90 
16.36 

2. 70 
3.08 

:7 :Oi 173.0 157. 5 14.96 4.29 !24. 7 1875. 51 10.n 3, 20 
i7 : C& 181.0 163.2 14.75 4.42 117 .6 1B7UI 16.20 3. 25 
:7:09 m . s 166. 7 14.67 4.48 109. l 1B7Ut 16.02 3.36 
!7: l(• 196. 8 171.2 14.48 4.67 106.9 1B75.5t 15. 96 3. 46 
!7: 1l 204,B 174. 4 1U2 4.75 103.3 1675.H 15.84 5.55 
!7: 12 210.0 177.3 14.ll 4,80 99.7 1875.St 15.74 3,64 
!7: 13 m.o 179. 8 14.03 5.09 97 .4 1875. 5t 15. 71 3.67 
: 7: 14 22!.9 181.2 1U7 4,99 93.4 1875.St 15.55 3. 79 
'.7 : 15 224.7 178. 9 14.06 5.04 96.3 1875. 51 15.52 3. 90 

AVERAEE VALUES FOR THE LAST 15 "INUTES 
17:!5 173. 5 156.4 14.98 4. 29 120,6 1B5o. I 16. 31 3.19 

il:16 222. l 164.8 14.44 4.75 136.4 1B7Ut 16.08 3.51 
l7:li 220.4 162.0 14.56 4.72 137 .9 1875. Sf 16. 01 uo 
17 : l& 220.3 166.3 14.31 4.'i7 136.8 1B7Uf 15 .96 3.58 
!7: 1~ 227, 9 171,9 13. 99 5.15 136.0 !B75. Sf 15. 78 3. 70 
!7:20 237 .b 174.S 13.93 5.28 132.1> 1B75. Sf 15.59 3.90 
i7 :2l m.s 177.5 13.So 5,61 l31.b 1m.sf 15.47 4.01 
17:22 258.9 180. 7 13.27 5.79 130.b 1975,51 15.1'1 4.20 
:7:23 274. 7 183.8 13.06 6.00 m.1 1B75. 51 U.01 4.45 
i7: 24 283,5 183,b 12,91 0.20 L21.l 1875.51 U.03 4.43 
:7:2~ 300.3 101.a 12.44 6.46 128,B 1B7UI 1U3 4. 76 
11:2e 323.3 191.0 ll.S6 6.% 135.4 1875. SI 14.28 5.05 
l7:2i 349.7 195.8 11.24 7 .41 !SU 1m.s1 ll.85 5. 35 
:7:2& 377 .0 203.2 10.85 7.80 160.8 1675.51 13.46 5.68 
17:2'1 400. 4 200.B 10 ,16 8.38 209 .o 1875.St 13.25 5.87 
!7:30 410. S 203. S 10.2: 8.30 330.4 1875.51 12. 98 6,0b 

AVERAGE VALUES FOR THE LAST 15 NINUTES 
!7:30 290, I 183. I 12,71 6.25 155,4 1875. S 14.83 4.54 

17: 3l 407 .8 199.6 11.30 7 ,59 192.1 1875, 51 13.59 S.81 
17: 32 38B, l 186.l 11.54 7 .40 193.0 1875.51 14.13 5.34 
:1: 33 385. 7 :B2.4 11.53 7 .45 m.s 1875. 51 14 .03 5.40 
17 :34 394, 4 m.s 11,45 7.52 239.1 1875.51 14.0'I :i,3, 
17:3~ 392,8 184.9 11.58 7 .33 318.5 1875.5f 14.09 5.33 
17:3i, 387,6 188.3 JI.bl 7.38 289.S 1B75. 51 14.13 S.36 
l 7:3i 3Bl.2 188.6 11.53 7.42 259.3 1675. Sf 14.17 5.32 
17 :36 372.4 188.2 11.95 7.18 222,B 1875.51 14.0B 5.37 
17: 39 377.b 185.2 11.40 7 .67 166,9 1875.51 14.0~ 5. 46 
17:4(1 387. 8 182. S 11.44 7,62 134.4 1875, St 14.07 5.46 
17: 41 3BU 181.3 11.56 7. 53 111.2 1875,5t 14.04 5.53 
17: 42 
I 7 :43 

381. 0 
371.3 

176. 8 
!89. 4 

11.81 
11.97 

7.42 
7. 21 

97 .3 
86 .0 

1875. 51 
1864.Bt 

14, 15 
14.32 

5. ·~ 
5,29 

l7: 41 354. 0 212.3 12. 45 6.B5 77. 9 1790.2f 14.46 5.21 
17: 45 336.~ 215.2 IU7 6. 73 75.0 1766. 9f 14.69 5.03 
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Slte 9 Se~.ge Slud9e loc1nerior 06-0H990 
CHAN 6 CH~N 7 CH~N 3 CHANlO CHAN 1 CHAN 2 CHAN 3 CHAN 4 
BOILER 901LE~ BOILER BOILER STACK STACK STACK STACK 

TINE 221502 ~21MOK I C2 1 CO2 ~21THC ~2· co 1 02 I CO2 

AVERAGE VALUES FOR 1HC LAST 15 NIN!JTES 
17:45 JE0.4 :e9.4 !l.71 7 .35 176.8 1861.B 14. 14 5.38 

---------------------------------------------- ___ -------- - -- -- ------ - -- -------- - -- ., 

AVERAEE 'lALllES FOR iHE LAST HOUR: eO ll!NUTES Of VALID DATA 
17:45 m.1 !69, 7 !3, 91 5,35 m.s 1949. 1 1~. ~9 3. ~7 
-------------------.. ----------------------------------------------..------------ - -
17:46 325.0 219.3 !2.81 6,51 70. 5 1703.61 14.72 5.03 
17:47 308.5 225,9 !3,24 b,26 68.7 1685.11 15.C8 4.72 
17:48 309.9 218.8 12. 90 6,54 bl , 7 1668.6' 14 .90 U:7 
17:40 311.8 221.8 !3,05 6.3~ ~3. ! 1667 .61 14.87 4.E6 
17: 5~ 310. b 222.~ !3.11 6,34 58,7 1657.91 14.88 4.68 
17 :51 308.6 225,5 13.07 6,37 54.0 1701.91 14.97 4. 79 
17:52 313.1 221.2 12,99 b,41 45.6 1627.01 14. 78 4. 93 
17: 5:i m.1 221.1 12.80 6,60 43.6 1603.31 14.77 4.98 
17:H 321.4 216.1 12.97 b,45 43.5 1610.61 14.74 4.95 
17 :55 320.8 2C9.2 13.08 6,3/i 52,9 1700,31 14,89 4,89 
17:5i, 317.7 203,5 13.26 6.16 63.8 !734.41 15.14 U4 
17:57 313.6 m.2 ·13.52 5.99 69,l 1666,51 15 .29 4.54 
17:5B 312. 1 199. 4 13.28 6.18 70.8 1679 ,11 15.35 4. 44 
17:59 319.0 198. 7 12.87 6.39 65,8 1649,11 14.03 4.Bl 
18:00 327. 7 198. 3 !2.70 6.60 65.4 1631.31 14.60 uo 

AYERA6E VALUES FCR lHE LAST 15 "IHUTE5 
18:00 m.B 213.3 13.04 6.37 60.2 11165, 7 14.93 4.8! 

18 :01 329.0 200. 7 12.64 6.58 63.4 1565.01 14.73 4.90 
1B:o:i 326.8 200,6 12.84 6.52 61.7 1551.51 14. 79 U7 
lB:03 320.0 204,0 12.~1 6.40 60.8 1525.81 14.92 4.60 
18:04 311.6 203.2 13.15 6.22 1,1.2 1516.01 14. 99 4. i i 
18:0j 301.9 205.7 13. l 9 6.20 61. 4 1535.21 15.19 4.59 
18:0o 295.l 203. 5 13.09 6. 13 61.8 1514. II 14.98 4.cS 
18:07 289.2 204. 9 13. 27 6.09 64.0 15111.81 15. 14 u.o 
18:08 283.6 207 .3 13. 24 6. 07 62.0 !534.21 15. 16 4.52 
18:09 282.1 208. 9 13.38 6.02 62.5 1m.01 15.17 4. 59 
lB:10 278.11 210.6 13,34 6,00 64. l 1584. 91 15.28 4. 45 
18: 11 279.6 207 .8 !3,47 5, 90 63.4 1547.81 15.21 4. 51 
19:12 280,b 210.5 13,37 6.00 65,B 1606,91 15.27 4.47 
18:!3 276.9 206.0 13, 55 5,83 63.4 1554.81 15.28 4.42 
18:14 265.9 198.2 14. 06 5. 43 65. 2 1596,21 15,32 4.42 
18: 15 270.6 209.1 13. 45 5. 93 63.9 1605. 9l 15.29 4.41 

1WERA6E YALUE5 FOR THE LAST 15 NINUTES 
16: 15 292.8 m.4 13. 26 6. 09 63.0 1m.2 I 5, 12 4.61 

18: !b 276.7 204. 5 13. 58 5. 80 62.0 mo.61 15.28 4,45 
18: ! i 278, 1 207. 7 13 .47 5.n 62.5 1613. 91 15. 31 uo 
18: !~ 281.3 m.1 13. 45 Ul 60.2 mo.01 15.24 4 .46 
!8:19 264.1 205.5 13. 43 5.98 S'I. 4 1608.31 15.23 U2 
18 :2~ 265, 1 206.2 13. 43 5. 92 58.i, 1566. 91 15. 21 4.47 
18:2, 284. 7 205,8 !3.46 5. 9: 59.1 1584. 71 15,24 4.51 
18:22 2eg .o 207.2 13.23 6, ll 59,3 1599,9$ 15.2~ 4.47 
1a:23 289. 9 203.1 13.49 5.85 59,2 1564.91 15,20 4.53 
13: 24 283.4 204. I 13. 40 5.94 bl.I lbll.71 15. 34 U2 
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Si:e 9 Se~a:;e Slud~e lncinerdGr 06-04-199~ 
CHAS b CHAN 7 CHI.~ B CHAN!O CHAN 1 CH~N 2 CHr.N 3 CHAN 4 
SOl~E BOEER mm BOILER ST~CK S,ACk STACK STACK 

Tm ~~·502 ~~1NDx : 02 I CO2 2QtTHC 2~• ca % C2 I CC2 
18:25 286.9 202.1 13.40 5.93 60.b 1549.61 1U2 4.45 
18: 2i> 289. 7 201. 0 13. 48 5. 93 60.0 1560.31 15.25 4.48 
18: 2? 289 .6 201.0 13.47 5. 90 60.2 1504.01 15.28 4. 44 
18:2~ 289.3 m.3 13.44 S. 93 59. b 1502, 11 15.19 4,56 
18 :29 292.6 204. 9 13.26 6. 10 60.0 1489,11 15.20 4.54 
18 :3-0 297. 4 202. 1 13.27 6.06 ~9.3 1415.21 lUO 4.6:J 

A~ERA6£ YAL~E5 FOR THE LASI !~ "lNUTE5 
13:30 28b.5 204.0 13.42 5.95 60.1 1m.• 15.23 4.49 

18:31 2'i2. 6 202.2 13.4° 5. ~3 61.1 1471.81 15.26 4, 50 
18:32 287 .I 203,2 !3. 51 5.38 c0.3 1413,51 !5.32 UI 
18:33 283.0 m.2 13.72 5.75 61. 7 1414,01 15.42 4.38 
18:34 27U 201.3 13.81 5.66 60. 9 1413.31 15. 58 4.23 
18 :3~ 271.2 196.3 13. 91 5.5b 61.3 1366.21 1U7 4.21 
18:3e 273.0 198.0 13. 78 5.72 62. 9 1408,21 1U9 4, 21 
18: 37 274.4 195.l 13.84 5,64 60.6 1325. 7 15.53 4, 21 
18:36 272.6 194.2 13.83 5.68 60.3 1328.1 !S. 51 4.27 
18:39 277 .2 196.8 13.69 5.77 59. l 1333.2 !5.53 4.2~ 
18: 40 281.5 191.9 13.58 s. 36 57 .8 1270.2 15.33 4.39 
18:41 292.9 192.B 13. 35 6.07 57 .b mu 1~.n ua 
1a: 42 299,3 200,0 13.25 6.16 56. 9 1359.91 15.17 '. 56 
18:43 302.6 200,4 13. IS 6.21 57 .o 1351.81 15.04 '· 72 
18: 44 314.2 204, 4 12.75 6.60 50. 1 1342.2 14.76 4.9~ 
1B:4e 351. 7 200.4 11.28 7,91 42. 7 1198.5 13. 97 5.53 

AVERAGE VALUES FOR THE LAST 15 NlliUTES 
18:45 :m.o 198. 4 13,40 6,03 58.0 1352.8 15,25 4.H 

------- .. -------------------------..........------------------------------------------------�
AVERAliE VALUES FOR THE LAST HOUR: 60 NINUTES OF VALID DATA 
19: ~s 2'16.3 205.3 13.28 6.11 60.3 1532,3 15.ll 4.bl 
__ .,_____ ----------- - -- - -- - --- ------- - - ---- --- ------ -- - ---- ------------- ------ -------
18: 46 365.4 205, 1 11.BO 7. 27 45.0 mu 13.7a 5. 75 
18:47 383.5 196. 4 11.07 7 .95 48. 9 1173. 9 13.85 5.63 
18: 46 403.8 199,5 11.08 7,99 45. 3 1082.7 13. 70 S.82 
18 :49 447 .2 177.3 9.38 9,40 41.8 1195.3 12.77 6.41 
18:50 484.7 216.7 9 .85 8.95 33.4 989.S 12.58 o.73 
18: 51 426.4 227 .3 11.44 7,sq 31.6 934.4 13.50 6.09 
18:52 347.2 208.2 13.61 5.96 36.0 1069. 9 15.14 4.87 
18:53 283,9 194,l 14. 61 5.20 39.4 1175.0 15, 95 4,07 
18: 54 253.S 187.1 15.18 4.74 43.3 1248.6 16.35 3.78 
18: 55 236.3 187 .o 15. 46 4.53 47 .6 1371.21 16. 72 3.43 
lB: 5b 225.7 186. 1 15.69 4,32 49. 9 1415.91 16.82 3.28 
18:5i m.s m.o 15, 91 4,15 53.8 1440, 41 16.95 3. 23 
18: 56 217 .3 135.4 16.06 4.06 c0,6 1m.11 17 .14 3.05 
18: 59 211.1 18:.8 lb,]! 3.90 63. I 1623.41 17.23 2.92 
!9:0(, 209 .o 178.8 16. 37 3. 78 69.2 1663.41 17 .34 2,87 

AVERAGE VALUES FOR THE LAST 15 M!NUES 
19:00 315. 9 m.4 13.56 5.99 H.2 :279.5 15.32 4.53 

19:0l 210.1 193.8 IS .67 4.20 76.8 17B9.81 16.92 3.04 
19:02 218.0 137,5 15. 34 4 .34 78,S 1870. Bl 16.4~ 3.41 
19 :03 217. 2 197. 0 15. 41 us 7'1.B !m.sc 16.44 3. 37 
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Site 9 Se1.i~e s:udqe lncineraor 06-04-199(• 
CHAN b CHAN 7 CnAN 8 CHANIO cm 1 CHA~ 2 · CHAii 3 CHA~ 4 
BJ:LER BOILER BOILER BC ILER STACK STAS!: SiACk STA~K 

TINE Q,1so2 Q21NOx I 02 I ~02 ~217HC QQI CQ I 02 I CJ2 
19:04 216.2 185.3 15.41 4.26 BU 1875.5S lb.SO 3. 33 
19:0j 211.6 lB4.3 15, 57 4 .13 90,6 1875.St 16,1:l 3,2( 

19:06 20U 179 .0 15. 90 3.69 100. C 1975.SS lb. 79 3.07 
19:0i 192. 0 m.1 16. 05 3.78 108,2 187:i,Sl 17,0! 2,91 
(9: 08 185.9 172.0 16.27 3. 57 113 .7 1875,51 17.13 Ul 
19:09 ·'177.7 168. 9 16.38 3. 53 124 .4 1875, 51 17. 29 2. 1:8 
I9: 1(1 !75.2 180 , 5 15. 90 3. 77 114.1 1875.Sl 17, 03 2, 7S 
19:E 174.8 178.3 15, 98 l,70 114.8 1B75, SI lb, 99 2,83 
19: 12 168.0 m.2 16. 15 3.59 122.4 1875 ,SI 17,11 2.75 
19: 13 !59.4 168,9 16,22 3.52 122.9 1875,SI 17. 21 2.68 
19:14 !51.6 164.8 lb, 33 3.41 127.3 1875, 5t 17 .24 2.03 
19: 15 148.8 164,2 16.31 3.46 132,4 1875.51 17 .22 2. 67 

AVERAGE VALUES FOR THE LAST 15 "INJTES 
I9: IS 187 .3 177 ,1 IS, 92 l.a3 106.0 J,869, 4 lb, 93 2, 95 

19 :le 14B,9 16B,S 16.09 l.64 127 .3 187S, SI 17 .17 2.09 
19:17 !50.6 166.7 16.07 3.61 126.l 1875. SI 17 .00 2. 79 
19:18 m.2 159.4 !Ub 3.53 120.8 185/i.71 17 . 3S 2. 70 
19:H 154.7 159.7 lb . 15 3.69 !IB.2 1931 .81 17 .34 2.65 
19 :20 157.3 1S9.2 lb.26 3. 57 114, 1 1803,81 17,24 2. 72 

CO~NENTS: End of Run 7A - 17:lS-,9:lS 
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CAL I E•F~AT I 01-...! ~=>Lit-'IMAF,V 

SO~RCE: Site 9 Sewage Sludge lncineraor 

RECiSON: Systt:111 cal after R1.rn 7A 

DATE 06-04-:99() TIME: 19:22 - 19:54 

MONITOR GAS MON I TDF: 
AID CHAN DESCR I PT I OI\J UNITS VALUE _RESF'Qb)SE 

~ BOILER ppmS0:.2 0.0 "' ..... " _1 

i, BQ I ;__ER pp'.llS02 3l,l. 4 381. (, 
6 F<O IL_ER ppmS02 361.4 361.9 

7 BOILER ppmNO:-: 0.(l 2.1 
7 BCILER p prnNl3 :; 24(1. t) 242.3 

8 BO:LER i'. 02 () • (H) (I. 1)6 
E BOILEF{ 'l. 02 12.50 12.71 

10 BOILER '%. CO2 0. ()(I 0.()5 
lC BGI L_ER '1/. CO2 11.01 10.98 

1 STACK ppmTHC 0.0 10.7 
1 STACK ppmTHC 181.2 19:. . 7 

.:. STACI::: pp;n co 0. (I 1. :1 
2 STACt:'. ppm co 1:263.0 1284.-~. 

·-· .,. 
'··' 

STACI:: 
STACf: 

1/. 
'l. 

02 
O:' 

(i. (I() 

12.50 
0.09 

1 ~ .. A(, 

4 STACf:' 'l. CO2 o. (,(I (J. 05 
-1 STACI'. '%. CO2 11.01 11. o::, 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge 

REASON: System cal after Run 

DATE : ~ 06-02-1990 TIME: 

MONITOR 
AID CHAN DESCRIPTION 

6 BOILER 
6 BOIL.ER 

7 BOILER 
7 BOILER 

8 BOILER 
8 BOILER 

10 BOILER 
10 BOILER 

1 STACI'. 
1 STACK 

2 STACt< 
..... STACI::: 

3 STACf.: 

·~· STACF. 

!ncineraor 

18:45-22:00 

22:05 - 22:33 

uNITS 

ppmS02 
ppmS02 

ppmND:-: 
ppmNO:-: 

" 02 
1/. 02 

'l. CO2 
1/. CO2 

pprnTHC 
ppmTHC 

ppm co 
ppm co 

t. 02 
i'. U2 

GAS 
VALUE 

0.0 
218.0 

0.0 
240 . 0 

o. 00 
12.50 

().(1() 

11.01 

(I . 0 
181.2 

(l • (I 

1263.0 

0.0() 
l:.Z. ::><.> 

MOhl I TOR 
RESF'ONSE 

-. 
.,,:_ "". ..:. . 

21(>.::: 

1 '·' 
240.9 

C::. 0 9 
12.32 

0.05 
1(1 .92 

3 .0 
177 . 3 

1.::.", 
1268.9 

0.08 
12 . .:.o 
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Si ti 9 Se.age :lud;1 :~~~r.1r,ar C&·l2·199( 
CHHN 6 :ilAN 7 C~AN 8 ChANJO :HtN l CijAN 2 CHAN 3 
BOILER 30 lLER BJI LER 80 :L~R ST .:k 5:~CK STACK 

T:~E Q£tSQ2 2~1NOl I 02 • m ic~,TH~ .2• :~ : a2 
:e: 4~ 35U :bO .1 1:. lS 7 .b~ 15.7 590. 6 I• . ZB
:e: 43 4SU m.3 10 .27 U! 20.Z 626.0 13. 24 
:E: 44 490. 2 lo5. 9 10. 4l B. 57 IS. I 54~. 3 13.30 
:e: 4~ 498. i l12.4 10. 77 9. J7 11.2 475. 9 13.!: 

-- - ---- - - -------·-.. --·----------------- - -- --- --- ~---··-----·------------ - -
~~ERA5E 'IA.LIES m "iit LAST ~:Ji.: 4 ~;~~TES : F ~ALlD om 
:E ;45 m.2 '.c3. 4 10. 71 3. 25 15.5 559. 5 lJ. ;} 
------------- ---- -- -------·------------------ ----- - ---- - -----------------
:a: 46 rn.a :oo. l 12.30 b, 71 I!. 3 4oc. 1 14.22 ,e :47 33: .) 148 . 0 13.37 S. Sl IU 540 . 4 15.3::s :4~ m.l 142. J lUl 4.69 IU m.2 IUO 
18: 4l 224.8 141. ~ IU5 , • 1a 21. ) m.1 lb. Sb 
18: SC 2C9. 7 14U IU7 •. I! 25.) 1032.9 16. 78 
18:S: 202 .1 144.9 IS. 96 ua JU 1'.48. b lb. 92 
18: 52 m.2 145. I 15. 82 3.'i6 !4. 3 1m.o 17, 04 
18: 53 203. 4 143. 8 !Ul 4. C9 11.7 1143. 8 16.7 l 
18: 54 2Cl.o I 40. 4 15.53 4.C4 ~5. 7 I !96.1 10 . 7B 
18:55 200 .2 m .1 I5, 53 Uc 37 . b 1253.9 16. 81 
18: So :'ie . o 137 .6 15,63 3. '12 4J.) 1265. 4 16. 90 
18: 57 197.b 135,6 I 5 .34 4.!J 40 . J 127o.7 lb. 74 
18: 56 :'17.9 132.7 15.3! 4.C3 41.! 1248.3 16.b: 
18: 5q 193 . 4 13C .6 15.44 3.93 14.0 1.m.c lb.ii 
I9:JC• :EU 12U ! S. b5 3. 73 48. O !JOY.? IU4 

m~A6E ; AL~ES F:R THE L~ST 15 mum 
I~ :·;J m.o 1,c.q :S. I 7 U3 31. 4 l072 .0 lb.47 

I~:~: 180.6 121.2 15 .e~ Ui, 52.3 : 1aa. 4 :b. i;a 
1~:n l ?i. 7 m.9 D.cz 3.U .. "J. 0. i41U !7. C2 
I~ :03 l ?6.2 122.0 i S. 83 3.tJ 53.5 rno.1 lJ .00 
I 9 :C4 !H .2 I: 'i .8 i6.U 3. 44 SU 1m.2 17 .10 
Iq:CS !08.2 120. ! '.6.B 3. 34 ~a. s :m.ll 17. 22 
H:% !b3.8 121.5 :6 . 24 3. 30 bl. 8 ll65. B1 17. 3! 
I~ :Cl 164.2 1:e.o 16.31 3, 13 ~2 •• !457 .31 17.25 
l ~ :•)3 rn.'1 l!J,2 !b.69 2. '12 71. 4 lSOE.01 17.53 
H:v'I W.'i !6. 73 2. 90 69,2 H26.0I 17. 55 
l9: 10 143. 7 113.7 !..la...b2 7. 97 tB. B i(ll.8 l 7 .47 
:9:ll 14~.2 114.5 16.58 3.03 ~7. 3 1334.0 17 . 42 
I9: 12 !SU 122.0 16 . 24 3.34 02 .• 1324.l 17 , IS 
19: !3 162.6 127. 9 15 . 62 3,69 52.B mu 16.&8 
I9: 14 1!6.2 127. 7 !5.54 3. 91 47. 4 12!5.0 16. 45 
19:15 92 . ? u !S.05 4. 04 43.2 ! lb~ .2 lb.24 

AVERASE mm FCR THE LAST !5 NIHUTES 
!9: 15 m.3 I12, 9 lb. 11 3.40 ~0. e mu IU'i 

!'i: 16 !3. 2 2. 0 15. 76 4.02 42. l l 133. 2 lb.04 
l 9: 17 ...I 1.7 15, 73' 4.03 3U 11!8. 4 15.39 
:'i:13 4.0 1.7 !US 4. 04 37 .4 1058,2 IS, 73 
: 9: !9 3. 5 1.6 !5, 82 4,02 3b. 9 1016.0 15,bl 
! 9 :2~ 3. 6 l,b !5.82 U2 35.8 1008.0 15.45 
!9:21 3. ! 1.5 IS. Bl 4.03 !U m.9 l~.29 
: 9:22 2. 9 u 1~. eo 4.03 34. 3 m.o 15 .12 
! 9: 23 2. 7 I.S 15.el 4.01 34, 4 914,S 14. 97 
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----------------------------------------------- - - --------------------------

S; te 9 Seog, s:ud9e Inc ineri; r Oo-02-! 99 
CHAN ~ CHAh 7 CHAN 8 :HANlO C~AN ! C~~N 2 :H~N 3 

DE 
l9:24 

BOILER 
221S02 

2.5 

amER 
mkOx 

u 

BJ: LER 
: 02 
:~. 81 

BOILER 
I CJ2 

4.C2 

STACK 
~~1Ti!C 

37. 3 

STAC(

2.• ca 
t04U 

SiACK 
I C2 
:5. 55 

19 :25 3. 9 21 .2 :7.32 2.67 43 .2 :m.Q lU& 
19: 2~ 
19: 27 
: 9: 28 

21.2 
b.: 
J. 7 

4.2 
•, ..1 .. 
.:. .. 

20. bB 
ZJ. 71 
2U7 

0. ,2 
0. !O 
~. !b 

H .O 
4i. 7 
l9.i 

:33 7 .? 
mu 
1m.: 

lU2 
!6.72 
:~. 15 

: 9: 29 !5 . 7 ?i. 3 lb, 74 J . !4 !7. a :Cb2. 8 15. 'i3 
: 9: l 0 !74,4 119.o 14. 46 4. 8~ JU 107!.2 15.63 

A'IERAEE Y~~U~5 'OR ~rtE LAST 15 ~lhJ7E5 
: 9: 30 l 9 .~ !b. 1 lb. 8~ 3.18 3'1.0 1m.1 1S. 93 

; 9: ! I m.s 126.b 14. 25 5. 03 3b.3 IOC!.2 ! 5. 72 
: 9: 32 21U 124.4 14.06 5.21 36. 1 1014.2 !US 
: 9:3! m.s :22. 7 13.86 5. 38 35. 7 9cb.2 15 .42 ...... , : , : 34 !2!. 9 13.9~ s. 4! 35. 7 · 958. 7 15.35""· • l 
: 'i: 3: 220.5 ~2b. 4 13.73 s. 44 35.b 934. e IU9 
: 9: Jc 222.5 122.9 13.64 5. 53 36,J 95' . 3 IS. 2~ 
: 9; 37 m.~ !22 .c 13. s: 5. b3 l5. '.J rn.o 15.!4 
l 9: !& m.2 !21.2 13. 35 s. 78 JU 904. 5 JU~ 
:9: 3, 253.3 !19.1 13., 9 5. ~c 34. b 887, 7 14.92 
: , : 4~ 2~4. ~ !la.5 13.n b.03 34. 0 B~U IU7 
: , : 4l 274. 4 !:9. 4 12.92 U3 33. 7 874.2 14. 75 
I9: 4, 287. i l 17. 7 12. 49 6. 48 32. i B35. l 14. S6 
I 9: 4'\ 313.1 117.e 12.Jl U4 31. 7 840., 14.22 
I9: 44 333.C 118 .1 11.63 7.lb 29. 7 m.4 13. 98 
l 9: 4S 3bU lli,, ! 11.10 7, b!i 2U 8!3. t lU3 

!.YcRASf ;AL~ES FOR Tr~ UIS! 1~ muTES 
l 9: 45 2:9.0 120.9 !3. l! 5. ,7 34. I QOJ . 6 14.92 

AYERA6t mm FGR THE LAST HOUR: bO "IIIUTE5 CF ~ALID ~ATA 
I9: 45 :66. ~ 97, 7 !5.3! 4.22 4~ .9 1111.9 lb.OB 
--·- -- -------- --·-------------------------------------- ..... -----------------
; 9: ;6 401.2 113. 7 l~.1,5 8. 12 m.9 29 .2 IJ.34 
H:4: m.2 108.1 10.07 8. ~7 27 .3 m.5 13.01 
: 9 :48 41,6, 5 IOU 9.69 6,88 2i .8 m.2 i2.62 
! ~: 49 478.b 111.5 9. i:3 8.89 29.! m.2 12. 57 
: 9: s~ 4i,4, 1 ll'i.l us 8.b4 3C. l :o:7 .a 12.b3 
: 9: ~I 442.9 m.1 10. 36 8.29 28.2 m.7 12. 93 
i 9: ~2 m.3 128,0 11. JO ) . lb 24.1 m.4 13.35 
: 9: 53 m.s 127 .4 11. 23 7. 72 22. ! 7Sc.4 Jj, ~3 
!9:54 389.2 124.S 11.15 7. 7b 20. I m.'I 13. 47 
19: S3 404,) 120.6 :o. 75 8. I 7 ?O .S 766.! 13.25 
19: So 433.o 118.! l~.46 6.37 ?7. 9 m.2 12. 90 
I 9: 57 437,0 127 .o 11.18 7. 83 22.b 743. S 13. lb 
19: SB 405,6 128, 7 11.64 7.44 1b, 5 595.S 13.63 
H:S9 m.1 132.0 12.04 7.CB 14.l 550.4 13.'14 
20:00 348 .1 130,8 12.55 6.65 14.2 541. I 14. 25 

mm:: ~ALJES FOR TliE LRST 15 ~!HUTES 
20: ~o 4!U 121. 4 10. 83 3. ~: 23.b m.a :J. 24 

20: o: 309.E 129.9 13.38 s. ~s I5. 2 5~0. 7 14.79 
:CO: 02 m.2 m.s 14. 37 5. :6 !ii, q ~00. 7 1ua 
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Site 9 Sewage Slud~e :r.,1.1eraor 06-02-1990 
CHAN 6 CHAN 7 CllilN 8 CHAMlO CHAN l CHAN 2 CHAN 3 
BOILER BOILER BOILER BOILER STACK STACK sTm 

WIE 2215!!2 221NOx % J2 1 CO2 ~~•THC 22• co 1 02 
20:03 m.o 122 . 1 14.65 4,90 18. 5 680. 2 15.99 
20:04 204.4 !20.1 14.70 4. BO 19 .o 61!6 .2 l~. 97 
20:0S 194.1 117.6 14.45 4, 92 19 . 4 683. 9 15.94 
20:06 169.2 117 .8 14. 48 4,B5 19 .3 l,70,6 15.91 
20:0l~ 187.3 116, 1 14.60 4.i4 19 . a 6'r0.0 1S, 98 
20:0B 182.4 115.1 14. 73 4, 59 21. 4 rn.4 lb.H 
20:C9 m.8 113.6 14.96 4.42 23.2 774,6 16,24 
20:16 175.2 113,1 14.96 4,42 24.6 m.1 16.33 
20: 11 177 .6 113.0 15.04 4.33 2U 81l,3 !6.33 
20:12 m.3 113.1 15.03 4.35 28.4 862,1 !e.41 
20:13 m,B 112,6 15,27 4,14 30. 7 m.1 16.49 
20: 14 !i2.7 112,5 15,47 4.01 3U m.s 16,66 
20: 15 165. 9 112. l 15, 62 3,87 37.:, 1025.1 16. 74 

AVERAGE VALUES FOR TKE LAST 15 mum 
20: 15 198.3 116.9 H,78 4,63 23.6 76b,3 16.10 

20: 16 164.2 111,6 15. 70 3,80 40,1 lOH,4 16. 82 
20: 17 163.6 11!.7 15,70 3. 77 42.1 1121.3 16.87 
2~:18 162,0 111, 2 15,87 3,64 4~ ,9 1187 ,1 16,93 
20:19 157,7 1IC, 5 15,94 3.58 n.1 1260,5 17 ,01 
20:20 153.8 109.6 15.80 3,66 H.6 1312,9 1ua 
20:21 !53.5 100.9 15.52 3.81 46.5 1236,5 16.71 
20:22 m.1 109.2 15. 50 3.81 41,,5 1212.3 16,66 
20:23 156.9 100.6 15. 51 3.82 46,4 1200.7 16 , 66 
20:24 m.4 108.0 15.64 3,69 48.6 1247.6 16.73 
20:25 152.2 108.6 15.65 3.70 50,6 1273,3 16, 78 
20:Zb 152.0 108.5 15.59 3. 75 50, 7 1273.4 16. 73 
20:27 m.4 109.b 15.50 3.83 50.l 1236,6 16 , 71 
20:28 160.3 110.9 15.34 3.94 50 .3 1214.6 16.63 
20:2~ 168.8 111.2 15.05 4.15 47. 9 1123.5 11,,43 
20:30 lE0.6 112.0 14.80 U4 44.6 1047 ,:', 11,.22 

AVERAGE VALUfS FOR THE LAST 15 "INUTES 
20:30 159.4 110.0 15,54 3,82 47, 1 1201.8 16 . 73 

20;31 195.0 113.4 14.33 4. 74 42.5 100i .o 15, ,s 
20:32 215.7 !15.7 13.87 5.17 39 ,1 970.1 15, 59 
20:33 234.2 117.5 13.85 5. 15 38.0 9i6.5 15,41 
20: 34 232,3 120. 7 14.28 4.90 40.7 1045.7 15. 90 
20:35 22U 122 ,2 14.31 4,82 42.7 1107, 7 15.90 
20:36 2'8.2 !23.0 14,31 4,87 42,B 1097,4 15,92 
20:37 2~0.1 124.5 14.25 4.88 4U 11C2.3 15.87 
20:30 231.' 124.6 14.20 4,99 43.2 lQ97,7 15.85 
20:39 237,3 m.7 14,00 5.14 41.5 1093 ,2 15.66 
20:40 241.7 127,0 13,90 5.25 41.2 !Oi9.2 15. 62 
20:4! 245.2 127.9 13,BO 5. 30 39 ,6 1072, S 15. 55 
20:42 241.2 125.6 13,84 S.31 40.6 1091.2 15. 53 
20:43 244.7 m.1 13.b~ s . 46 40.2 1081.3 15.48 
20:44 
20:45 

249.6 
m.2 

!24, 8 
m.2 

13,62 
13.44 

s. 47 
S.63 

38 ,6 
38.1 

1064. S 
10H.B 

15.40 
!~. 28 

AVERAGE VALUES FOR THf. LAST !5 mum 
20: 45 234.0 m.9 13. 98 5. 14 40 . 7 1062. l 15. 66 
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--------------------------------------------------------------------------

Site 9 Se.age Sludge lnclneraor 06---02-1990 
CHA~ 6 CHAN 7 CIIAN 8 CHANlO CHAN 1 CHAN 2 CHAN 3 
BOILER BOILER BOILER BOILER STACK STACK STACK 

rm 2~1502 e21NOx l 0~ I CO2 221TnC 2~• ~o 1 02 

AYERAGE YALvE5 FOR THE LAST horn: bO ll!NUIES OF YALID DATA 
20:4~ 252,7 Jl7,8 13. 76 5.40 33.8 957 .4 15.43 
--------------- ..___ ------------------------------------ ------ --------- ----
Z0:46 25€.4 m.o !US uo 37. 7 !041.7 15.21 
20:4) ~· 263.? 126. 7 13 .27 5. 78 38.4 1m.9 15.16 
20:4E 26c.4 12U 13.14 5.86 36. 7 1013 . l 15.07 
20:4~ 272,9 124.4 13.06 U6 35.9 987.5 14.98 
20:}0 279,6 122,8 12.85 6.14 34.5 m.1 14.BB 
20:51 28U 120.8 12. 70 6.28 34,4 941.8 14,75 
20:52 297, 3 120.7 12.57 6.34 33.0 907 .2 14,65 
20:53 298.B 120.4 12.52 6.40 32 .2 373.9 14.55 
20: 54 306,5 118.4 12.34 6.53 31 .6 96C.O 14.49 
20:!5 318 .o 117 .3 12.14 6.71 30 .1 824.5 14.34 
20:56 326.3 11~. 9 !1.94 6.89 29.3 , 811.1 14.24 
20: 57 334. 9 120. 7 12. 29 6.60 27 . 5 782.5 1U8 
20: 5B 317.2 124. 7 12. 71 6.36 27 .1 844.8 14.66 
20:59 m.2 124.i 12, 53 6.50 21,.2 849.7 14.56 
21:CO 325.1 121. 4 12.34 6.63 25. 4 825.0 14 .37 

AVERAGE VALUES Filll THE LAST 15 KlNUTES 
21:00 293,1 122.1 12.65 6,31 32.0 904,0 14.68 

21 :01 331.4 121.0 12,42 b,57 25.2 831.0 14.38 
21:02 315,7 122.2 12. 90 6,18 25. 5 832.3 14.68 
21 :03 m.9 122.8 13.12 6.01 26.2 872.4 14.93 
21 :04 283.7 122.6 13,30 5.87 25. 5 845.5 15.01 
21 :05 283,1 122. 9 13.17 5.98 24,8 844 ,5 14.19 
21 :06 293.2 121. 8 12. 91 6.20 23. 2 791. 9 14,82 
21 :07 306.3 121. 7 12.75 6.32 21.B 777.9 l4.b9 
21 ~06 308 .1 121.4 12 .S2 6.24 21.S 777.4 14.65 
21 :Or 298 . 1 124.0 13.03 6,07 22.1 801.0 14:91 
21: 10 283,2 12U 13.38 5. 78 23.4 853.3 15.07 
21: 11 269 .5 124.5 13.63 5.56 25.1 898.2 15. 26 
21 :12 259 .2 124,4 l3,S4 5.36 26.8 949 .1 15.44 
21:13 251.1 123.7 14.07 5.19 28.2 967 .4 15.60 
21 :14 241.4 124.8 14,23 5.04 30,6 1014.8 15.72 
21: 15 242. 5 123.l 14, 16 5.10 29 ,8 981.9 15. 71 

AVERA6E VitLLES fOR Tl<E LAST 15 ftlHUTES 
21: 15 284.1 123.J 13.32 !i.83 25. 3 869.2 15.05 

21 :16 245. 7 122.6 14,16 s.12 31.2 1024,0 15. 72 
21: li 247 .6 123.2 14.36 4,91 33.3 1046.3 15. 78 
21 :18 239.6 12U 15.06 4,39 45.6 1218.7 16.35 
21: l 9 223.B 127, 5 14.90 4,41 41. 9 1200.7 16.25 
21 :20 209.9 127.6 15.19 4.18 45,3 1256.S 16. 37 
21:21 m.s 124.4 15.92 3.69 53.2 1284 ,2 16.87 
21 :22 180.0 114. 5 16, 44 3.32 60 . 7 1293,8 17.30 
21: 2~ 168. 9 115.3 !5.98 3.63 61. 6 1306.0 17,21 
21 :24 176.~ m.1 15.30 4.02 57 .0 1304.2 16,62 
21 :2~ 182.5 116.3 1~. 24 4,08 54 . 1 1m.6 16, 52 
21:U 184.b 115, 9 !5.16 4,14 54 ,5 1293.7 16.49 
21 :2i 190.8 115.( !5,05 4,21 59 , 4 1315.3 16. 40 
21: 2& 199.7 120.6 14. 86 4.34 61 , l 1272.3 16.2~ 
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--------------------------------------------------------------------------

Site 9 Sewi~E Sludge lncineraor Ob-02-mO 
CHAN 6 CHAN 7 CHAN B CHAMlO CHAM 1 CHAN 2 CHttN 3 
BOILER BOILER EO!m BOILER STACK STACK STACK,m: QQISQ2 QQ1NGx I 02 tc02 QQITHC QQI CO I iJ2 

2!:29 207 ·' 121.4 15. 09 4.20 66. 9 1214. l 16.33 
21: 3v 204. S :19.4 15.45 4.01 ba.5 1230.0 16.60 

,Wm6£ YAU£, Fa~ THf LAST 15 11 iNUT ES 
21:30 JC3.B 120,4 15. 21 4.16 j3,0 1237. 2 16.47 

21: ;! 199,6 120. '. 15.49 3. 96 b5.6 1218 .B 16 .66 
21 :32 199.7 116. 9 15.38 4,03 55 ,8 1281.7 16.52 
21 :33 i99,l 115.5 15.53 3,91 59.2 1320.8 16.62 
21 :34 189.7 113.4 1S.69 3. 79 59 .4 1306.8 16.77 
2!:35 182.2 110.3 15.83 3.67 62. 7 1286.7 16. ~l 
21: 3b 176.5 108.6 15.90 3.66 bl .B 1269.7 lb, 95 
2!:37 m.1 107.3 15.B9 3.61, 62.3 1273.3 16.96 
21:38 :71.1 108.6 15.99 3.58 60.0 1256. 5 17.00 
21: 39 166. 7 108.9 16.08 3. 51 SU '121,1 .e 17.05 
2!:40 16U 109.B 16. 19 3.41 60.4 1317 ,I, 17 .11 
21:41 m.1 10E.4 16.28 3.35 60.6 1308.3 17.21 
21:42 m.3 100.7 16.27 3. 37 61.9 1334.1 17,19 
21 :43 151.7 109.2 16.24 3.39 b0.6 1305.8 17.12 
21:44 l47 .7 IOU 16.28 3.33 62.5 1346.4 17. I 9 
21 :45 m.s 113.9 16.10 3. 51 1,1.2 1345.6 17. 10 

AVmGE VALUES FOR THE LAST 15 NINUTES �
21 :4S 171.4 111.3 lS.94 3.61 60. 9 1296.3 16.9c: �

-----·----------------------------------------------------------------
AVERAGE VALUES FOR Tilt LAST HOUR: 60 ~JNUTES Or Y~LID DATA 
2: :4S 239 .3 119.2 14.2B us 42.8 1076.7 15. 79 

21: 46 m.o m.e 15.2~ 4.05 54.9 1286.0 16,58 
2! :47 !73,9 130.0 15.04 4.20 49.4 1224.4 16,27 
2: :48 ;84.2 132.3 14.82 UB 48.5 1225. l 16'. 16 
21:49 m.o 133.l 14. 74 4.43 47 .o 1209.2 16.02 
21: so 202.1 134.5 14.43 4, 72 45. 9 1205, l 15. 93 
21: 51 211.3 134.9 14.29 4.79 45.3 1184.8 15.75 
21:52 216,8 m.4 14.25 U6 45.2 1175,0 15, 70 
21:S3 219. 7 133.5 14. 21 4.87 45.8 1213.5 15.68 
21:54 223.2 133.5 14.18 4. '14 H.6 1132. 0 IS.cl 
21: 55 225, 9 m.s 14.07 5.01 44.8 1149.2 !S.62 
21 :S6 228,8 135.! 14.09 5.01 44.7 1139. 7 15.54 
21: 57 229,8 m.o 13.89 5.18 45.5 1160.4 15.51 
21: 58 238.5 134. 7 13. 78 5,27 45.4 1150.1 15. 34 
21:59 245.4 13b.9 13.62 5.43 45.6 1172.1 15.2'1 
22:00 m.1 m.s 13.04 5.n 45.2 1172.6 l~.01 

Amm V~LUES FOR THE LAST 15 rnuTES 
22: 00 213,8 133.3 14.25 4.87 46. 5 1186.6 15. 74 

22:0, 307.9 121. I 11.59 b, 99 46. l 1169.6 13.87 
22:02 37!. 9 117, 7 10.88 7 .58 65. 4 1628 .21 13.2~ 
22:03 424.2 '.18.3 10.32 8.03 102.6 182'1. as 12.Bc 
22:04 441.9 125.7 10.01 7.66 117 .8 1814.U 12.97 
22:05 421. 4 124.1 10.86 7.69 101.8 1767, 51 13,23 
COr.,,mS: � End of Run - 19:~4-22:00 

(CO~TINUED ON THE HEIT PA6E l 
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Site 9 Sewage Skdge Incineraor 06--02-1'190 
CHAk 6 CHAN 7 CHAN 8 CHr.NlO CE:.N 1 CH~ 2 CHAN 3 
80iLER BOILER BOILER BOILER STACK mer STACK 

TIIIE QQ•Sn2 ~?•NOx I 02 l CO2 ~;•iHC n• CG l 02 
6/2190 
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CAL I BRt'."'--1T I Oi'-J SLJtv1MARV 

SOURCE: Eite 9 Sew~ge Sludge Incineracr 

REASON: Initial direct cal Gf c~ygen analyzers 

DATE i 06-05-1990 TIME: 06:01 - 06:40 

MONITOR GAS MONITOF-.: 
AID CHAN DESCRIPTION LJI\JI TS W'il LJE F:ESPCiNSE 

8 BOiLER 'l. 0~ o.oo •).06 
1 '"") C: ,~\8 60ILER '1/. 02 12.50 - ..._. -··-· 

8 BOILER '1/. 02 20.6() 20.65 

STACK 1/. 02 (J. 0(• (). 11 
7 STACK i', 02 12.50 12.:\(l-
3 STACK i'. 02 20.60 20.61 
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,:t2 9 Sewdge Sludge Ir.cinerior 06-os-mo 
CHAM 6 CHAN 7 CHAN a CHANlC ~HAN 1 CHAN 2 CHAN 3 CHAN 4 
BOILER BOILER BOILER BOILER STACK STACK SlACK STACK 

nE 2Q~S02 QQaN01 l Q2 l CO2 Q~ITHC H• CO I 02 1CQ2 
•)6:43 lU -!.O 16 ,E6 2.28 -o .5 -2. 7 16.o: 0.15 
06: 4' lU -i.O 16,87 2.27 -0.4 -2.7 16. 7q 0. I 5 
l6: 4~ 1q. 2 -1.0 10. as 2.27 -0,3 -2,6 lb,77 0. IS 

-------,-_. ---- - ----------------------------------------------------------------------
AVE~A6E VALUES FCR HE LA5T HOUR: 3 NI~~TC:S OF 'iALID DAiA 
06:45 1q. 3 -1.0 16.87 2.28 -0.4 -2. 7 16, 7q 0.1~ 
----------------------- ---------- ... - -----------------------------------------------
,)6:46 19.3 -1.0 16, :7 2.26 -0.4 -2. 7 16.78 0.15 
06:4? 19. 6 -1.0 16,81 2,31 -o.: -2. 7 16. 59 0.15 
06:4c 19. 3 -I .0 IU4 2.52 -0.~ -2.6 16.14 o. 15 
ao:4~ l 9. 4 -1.0 15.64 U5 -0. ~ -2. 7 15.14 0. 15 
06:50 l 9 ,2 -!.O 15. 67 3.03 -0. 5 -2.4 14.97 0.15 
06: 5! 19.o -J.O 15.64 3.04 -o. 5 -2. 5 15.00 0.15 
06:S~ I 9 .e -J.O 15 ,6S 3,03 -0.5 -2. 4 14.90 0.15 
Oa:S3 19. 4 -!.O 15 .65 3.03 -o. s -2.5 14.93 0. 15 
Oo: 54 19. 5 -1.0 15,65 3.03 -u -u 14.94 0.15 
06:55 19.~ -J.O 15, 61) 3.03 -o. 5 -2.4 14.93 0. 15 
06:Se 19.1 -1.0 15,66 3.03 -0.4 -2.4 IUO O. l~ 
06:Si 19.0 -! • 0 15. 65 3.03 -0.3 -2. 2 14.99 0.1~ 
06:5& 19.2 -1.0 15.62 3.04 -0.4 -2.3 14.n 0.15 
06;5~ 19, 7 -!.O 15,63 3.03 -0.5 -2.3 14.94 0,1S 
07 :0(• 19 .6 -1.0 15,64 3.03 -0.4 -2.3 14.93 o. 15 

AVERAGE VALUES FOR THE LAST 15 nJNUTES 
07:00 19.4 -1.0 15,B6 2,89 -0.5 -2.5 15.26 0. !5 

07:01 19. 3 -1,0 15,64 3,02 -0.2 -2.3 11.98 0, 15 
07:0'.1 19. S -1.0 IS,1>4 3.03 -o, 7 -2. 3 14. 9B 0.15 
07:0~ 1~.s -1.0 15. 63 3,03 o. 9 -2. 2 14.99 0.14 
07:01 19,6 -1.0 15, 65 3.02 0. 4 -2 .1 14.97 0. 14 
07 :OS 19. 7 -1.0 15.63 3.03 -0. 5 -2 .3 14.98 a. 14 
07 :Oo 19. 5 -1.0 1S. 64 3.02 -1.1 -2 .o 14.94 0.15 
07 :Oi lU -1.0 1S, 64 3.02 0.8 -2,l 15.00 o. 14 
07:0& lU -LO 15,66 3.01 o. 7 -2.0 14.96 0.14 
07 :Oi l '1, 5 -1.0 15,62 3.03 -0.7 -2.1 14.95 0.14 
07: 10 19.5 -1 .o 15,65 3.01 0.7 -2.0 15,01 0.14 
07:lt 19.6 -1.0 15,62 3.03 0,5 -2.0 14.95 0.14 
07: Ii 19 .4 -1.0 15.59 3.04 -0.6 -2.0 14,95 0.15 
07: 13 19. 3 -1.0 15.63 3.01 -0,2 -1.'I 15.02 0, 14 
07:11 19,q -1.0 1S.64 3.00 0.2 -2.0 15.03 0.14 
07 : 15 1'1.B -1.0 15, 64 3.01 0,1 -2.0 15.03 0.14 

A~ERAGE VALUES FQ~ THE LAST 15 nINUTES 
07: 15 19.5 -1.0 15.64 3.02 0.0 -2.1 14. 98 0.14 

o7: lo 1q, 7 -1.0 15,66 2,99 -0.0 -1.9 15.02 o. 14 
07:17 19.2 -1.0 15,66 2,99 0.3 -I.II 15.04 0,14 
07: 16 19 .2 -1.0 15,69 2,97 0,4 -1.8 15.03 o. 15 
07: 19 19.8 -1.0 1S,68 2,97 -0,9 -1.8 15.09 0, 14 
07:20 19.8 ·1.0 15,66 2.98 -0,4 -1 .8 15.09 o. 14 
07:21 20.0 -1.0 15.68 2. 97 -0.1 -1.8 15.12 0.15 
07:2L 1'1.6 -1.0 1 S .ob 2. 98 -0, l -1.8 15.03 0,H 
0): 2~ ;5. 3 -1.0 I5. 68 2. 98 0.4 -1.8 15. II 0. 1~ 
01 :24 ;9.9 ·LO 15. 67 2.98 1.2 -1.6 15.12 o. :4 
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------------------------------------------------------------------------------------

Site 9 Sewige Sludge lr.ciner•or Ob-05-19% 
SHAN 6 CHAN 7 CHAN B CHAHlO CHAN 1 CHAN 2 CHAN 3 CHAN 4 
BOILER BOil ER liO!lEll BOILER STACK STHCK STACK STACK 

m~ 221S02 2~1NOx Z 02 1 m 0~1THC 22• co l 0~ l :02 
07:25 20.0 -1.0 lS,68 2.97 -0.3 - l.B 15, 08 o. 14 
0] :2o 19 ,4 -1.0 15.69 2.96 1.1 -l.7 15. OB o. 14 
O! :2i 19.7 -l.O 15.68 2.97 0.1 -l.B 15 .09 0.14 
07:2& 19,B -1.0 15.09 2,% 0,9 -1.6 l~.12 0.14 
07;2, ~. 19.5 -1.0 15. 69 2.% -0.1 -LB 15.11 0.14 
07:3v 19.8 -1.0 15.68 2.9~ -o.2 -1. 7 15.12 o. 14 

AYERA6E VALUES FOR THE LAST IS "l~UTES 
07:30 19.6 -1.0 15.68 2. 97 0.2 -1.B 15.06 0. 14 

07:3! 19.5 -LO 15.68 2. 97 1.0 -1.6 15.05 0.14 
~7:32 19.4 -l.0 lli.1'2 2.64 -1.3 -1.8 15.75 0.14 
07:33 19.6 -1.0 16.84 2.21 -0.3 -1.8 11,.74 0, 14 
J7 :34 19.5 -1.0 16. 77 2.30 -o.a -1.e 16.59 o. 14 
07:35 IU -1.0 15.BC 2.89 3. 2 -1.8 15.22 0, 14 
07 :3i: lU -1.C 15. 75 2.91 0,1, -1.B 15, 16 0.14 
07:3i 19 .3 -1.C 15. 76 2. 9C, 0.6 -1.1 15. 16 0.14 
07:36 19.7 -1.0 15. 75 2.90 0.1 ·1,6 15.19 0.14 
07:39 19.6 -1.0 15, 77 2.89 0.3 -1. 7 15,18 0, 14 
07:46 1U -0. 9 15. 75 2.90 0.1 -1.b 15.15 0. 14 
07:41 20.2 -1.0 15.H 2.89 -0.4 -1. 5 15.18 0,14 
07:42 20.3 -1.0 15. 75 2.88 -1.2 ·1,4 15.18 0, 14 
07:43 20.1 -1.0 15. 76 2.88 1.2 -1.4 15.20 0.14 
07:44 19.6 -o. 9 15. 77 2.88 -1.4 -1.5 15.2~ 0.14 
07:4~ 19. 9 -1.0 15. 7b 2.88 -0.2 -1.5 15.24 0. 14 

AVERAGE VALUES FDR THE LAST 15 KINUTES 
07:45 lU -u 15.92 2.80 .-0.1 -u 15.42 0.14 

AVERAGE VALUtS FOR THE LAST HOUR: 60 "1NUTES OF VALID DATA 
07 :4~ 19 .b -1.0 15. 7a 2.92 -0. l -2.0 15,19 0,14 
-----------..--..------------------......------------------------------------------------
•)7: 46 19.9 -1.0 15. 78 2.87 -0. 5 -1. 5 15.20 0.14 
07: 4i 20.2 -1.0 15.76 2.ee o. 7 -1.5 15.!S 0.14 
07:4E 19,8 -1.0 IS, 76 2.88 0,4 -1.4 15.18 0.14 
07;45 19 . 4 -1.0 15. 72 2,91 -1.4 -1.4 15.22 0. 14 
07:Sfi l'i.6 -1.0 15. 70 2,92 -0.4 -1.4 15. 21 0.14 
07:51 20,4 -0.9 IS. 72 2,90 0,2 -1.3 15.14 0.14 
07;52 20.3 -0 .9 15.b7 2,92 -0. 1 -1.2 15. 16 o. 14 
07: 53 20. ! -0.9 15,69 i,92 -0.0 -1.2 15.14 0, 14 
07:54 19. 6 -o. 9 15,65 2,95 0.4 ·1. 2 15, 11 o. !4 
07: 5: !9. 8 -1.0 15,62 2,96 0,9 ·1.4 14 ,99 o. 14 
07; 51, 19,8 -1.0 15, 58 2.99 -0,2 -1 .2 15.01 0, 14 
07: Si 19, S -0. 9 1~.S5 3,01 0.5 -1.2 14, 98 0.14 
07:5& 19. 8 -1.0 15,51 3.0J 0.8 ·l.3 15.04 0. 14 
07:55 19.9 -0. 9 15.49 3.04 -1.0 -1.2 15.0-0 o. 14 
08: O(; 19.8 -0. 9 15.49 3.04 0.8 -1.1 15.02 o. !4 

AYER~SE YAi.li~S FOR THE LA5T IS mum 
08:00 19. 9 -Q, 9 !S.6~ 2.95 3.1 -1.3 15.11 o. 14 

08:0l 19.8 -0,9 15 ,47 3,05 0.8 -1.3 14.99 0.14 
C8:02 19 .a -0.9 15,48 3,05 o.s ·!,4 14.99 o. 14 
CB: C3 20.2 -1.0 15.45 3.07 -0.4 - 1.4 14,95 a. 13 
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Site 9 Sewa~e Sludoe lncineraor 06-05-199(• 
CiiAN 6 CHAli 7 CHAN 8 CHANJO Sli~N 1 CHAN 2 CHAN 3 CH~N 4 
BOilER BOILER BOILER BOILER STACK STACK STACK STACK 

7lNE Q2t502 ~21~0 x I 02 I CO:i ~~· :HC ~21 co X02 X CJ, 

08:04 19. 9 -0. 9 15. 45 3.07 ·0.4 -1.4 14.98 (1 . 14 

06:05 !? .8 -·~. 9 15 .42 3.08 -0, 7 -1. ~ 14.SB O.li 
08 :Q~ 14 ,0 -o. 9 15, 45 3,07 -o.s -1.3 14, 93 0, 14 

08:07 9.l 8,4 15,44 3,07 --0.2 -1., 14.87 o. 14 
08:08 8.5 10.2 15.45 3.06 o. 2 -1.2 14. 98 0. 14 
08:09 7. 7 10, I 15.44 3.06 -0,3 - 1.1 14.9S 0.14 
OB:10 1.a 10,1 15.45 3.06 -0 .1 -1.2 14.93 0.14 
OB: 11 i ,4 10.2 15.44 3.0~ ·3.0 -1.1 14.92 0.14 
08:12 7, 4 10. l 15.4~ 3.05 -7. 7 -1.2 14.82 0.14 
OB:13 7.2 lo.3 15. 44 3.04 ·7.2 ·1.2 H.9l O.H 
08:H 7, 4 10.6 15.42 3.05 -7. 4 -1.2 14.61 o. 14 
08:15 . ' i,L JU 15.32 3. 13 -u ·1.1 H,i:6 0.14 

AYER~6E VALUES ~a~ THE LAS7 15 mum 
08:15 12.2 5, 7 15,44 3.06 -2.3 -1.3 14. 91 0.14 

08:16 7.4 13, 4 15.14 3.27 -u -1.1 14.35 0.14 
08:17 B. l 15.S 14.95 3.42 -7 .3 -1.1 14.04 0.14 
08:16 9.5 18.2 1ue 3.64 -7.4 -1.! 13.79 0. 14 
08: 19 11.7 20,S 14.44 3,82 -7 .4 -L I 13,42 0,14 
08:20 13. 4 22.2 14.22 3, 98 -7 .4 -1 ,0 13.17 0.14 
oa:2! 15.0 23.3 14.08 4.09 -7 .3 -1.0 13 .09 0.1~ 
08:22 16.9 24.3 13.94 4.19 -7.5 -1.0 12.84 0. l~ 
08:23 17. 7 24.3 13.89 4.23 -7 .3 -0.q 12.84 0.15 
08:24 18.4 23.6 14.27 4.05 -u -0.9 13.lb 0.15 
08:25 19.3 24. 7 14.14 4.12 -7. 4 -0,q 14.09 0.15 
oa:26 19.4 24.3 14.29 4.06 -u -0.8 14.05 0.1~ 
08:27 20 . 1 24.9 13.bl 4.58 -7 .6 -0,4 12. 57 0.15 
08:28 23.4 26.S 13.27 4. 90 -7 .6 -0.7 12.30 0.15 
08:29 26.0 27 .9 12.97 s.:1 • 7 , i, -0.6 11.85 o. 15 
08:30 27 .9 29.2 12 .63 5.44 -7 . 7 -o.a ILi,! 0. 15 

AVERAGE VALUES FOR THE LASi 15 muTES 
08:30 10.9 22. 9 14. 03 4.20 -7 .4 -0. 9 13 .15 0.15 

08:31 30,4 30.0 12. 42 5.64 -7 , 7 -o. 7 11.42 0.15 
08:32 32.4 J!.5 12. !'i 5.89 -1 .e -0.5 10,91 0. 15 
08:33 34.S 34.6 11.34 6.51: -7 .S -o.o 10.21 0,15 
08:34 40.0 37.7 10,60 7. 16 -6.5 -0.6 9,21 o. 15 
08:35 46.7 40.8 9.60 8.01: -7. 7 -o.o 8.13 0.15 
08:36 55.7 41.5 8.62 8.95 -7 .8 -0.b 6.87 o. 15 
08:37 69.0 44.l 7.5C 9.78 -7 .6 -0.7 5.29 0.1~ 
08:38 B5.0 46.7 6.42 10.6'1 -7 .8 -0.5 3.BO o. 15 
08:39 105.9 46.b 5.80 11.0C -4. I -0. 5 2.68 0.15 
08:4~ 125.3 47 .0 5.56 11.21 1.0 -0,4 2,45 0. 1S 
08:41 129 ,4 46.3 5. 9C 11.01 O.B -0.b 2.20 0. 15 
08:42 125.7 45.2 6.11 10, Bl 0. 4 -0.5 2.17 0.15 
08:43 118.8 43.2 7. 0~ 10. :2 0. : -0.4 3.39 0.15 
08:H 104,2 44,6 3. 87 a. ?6 ~. l -0.4 5.48 0. JS 
08:45 84. 9 44.3 9,51 8.22 -0. 1 -0.6 6. 42 0.1S 

AVERA Sc VALUES ;:'OR THE LAST 15 mum 
08:45 79 .2 41. 6 8. SC 8. 92 -4. 2 -0.6 b,04 0,15 
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--------------------------------------------------------------------------------

Site 9 Sewage Sludge :r.cberacr 06-05-1~90 
CKAN b CHAN 7 CHAN B CHA~l-0 CHAN 1 CHAN 2 CHA~ 3 CHA~ l 

BOILER BOILER BOILER BOILER mcK STAO: STP.CT STACK 
II"E 221SOZ 221NOx %02 t ccz 22•T~C ~2· ~( l 02 3 rn 

AVERAGE YALUES fOR THE LAST HOUR: 60 NlNUTES OF VALID DATA 
08:45 32 .1 17.J 13, 40 4.76 -3 . 4 -LO 12. 30 O,H 
---- -------------------- - .. -------------------------- -- ...... ----------------------------
,)S:46 72.5 44.6 9.90 7. ~~ -0. I -0.6 o.71 O, IS 
08:47 66.4 44 .2 10.10 7. 76 -0.2 -0.6 7 .23 o. 15 
08:46 b3.4 43.2 10.13 7. 72 -0.3 -0.4 7, 19 O. 1S 
08:49 61.S 44. 4 10.28 I .62 -0,3 -o.s 7.28 0.15 
08:SC• oo.s 43.c 10.14 7, 74 -0,4 -o.s 7 .29 o. 15 
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CALIBRATION SUMMARY 

SOUFiCE: S,;. tt: CJ S1=1-iagt= S1L1dge Incineracr 

REASON: Initial direct cal 

~ 

DATE : ()t_.--,)5-199(1 TIME: 08:50 - (19:44 

MONITOR G?)S i·10r-J I 7CiR 
AID CHAN DESCRIPTION __ UN I TS ____ VALUE_______ RESf'ONSE 

6 BOILER pprnS02 0. c) 2.7 
6 BOILER ppmS02 218.0 217.8 
6 BOILER ppmS02 361.4 :.59 .1 

,
7 BOILER ppmNO:-: 0. (J i). 1 
7 BOILER ppmNO;.: 24(>. 0 240.7 
7 BOILER ppmNO;.: 4 75. (I 479.2 

8 BOILER 'l. 02 (l. (H) (>.05 
8 BOILER 'l. 02 12.50 12.50 
8 80ILEF: 'l. 02 :'0.60 20.67 

10 BOIL..ER 'l. CO2 0.00 0.01 
10 BOILER 'l. CO2 11.01 10.99 
10 BOILER 'l. CO2 17.46 17.67 

1 ST ACF: pprnTHC ('. () G.7 
1 STACf::: ppmTHC 181.2 182.6 
1 STAC~:: ppmTHC 282.0 284.: 

.., 
STACK ppm co ,) • (l () ' c;. 
STACf:: ppm co 4'.:.i?, 5 4::;i/. ('•-

::: STACK: ppm co 1263.0 1289.2 

4 STACK I. CO2 () • (J(J 0, (I.a. 

4 STACt::: 'l. CO2 11.01 11 • (13 
4 STACF: ,. CO2 17.46 17. 6:, 
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5,t, , S1uq1 Sludge bcineraor 06·os-!m 
CHAN /, CHAA 7 CliAN a CH~HlQ CHAN ! C~AN 2 :HA~ 4 Cf;AN 3 
BOILER BOILER ~OILER STACKBOI~ER me~ STACK HEARTH 

TIN~ 221SQj' IR•HOx t 02 I CJ2 ~RI TH~ 2~• CG r rn lg~
•)9:51 344.7 226.9 9.n c.56 c. B 235.5 e.os 7. ~3 
09 :S'.1 m.c 22b. 7 JO. 09 8. ,g ~' 2 158. 4 e.O~ 7. 72 
09:53 31 J.i, 236.0 JO. 23 e.oe u 1ae. 4 ~. 90 1.as 
J9: 54 299.3 m.3 IC. 29 6.04 S. 2 1au 5,7 , i. 'i9 
(9: 55 : 2•6 . 4 m., !O .30 8.04 s.: l?o.3 5.82 ~. 12 
19: So 292.c rn.s JC. 24 E•• 1 :.1 13U 5. 77 1.81 
09:57 296.: a:.b !C,06 8.2! 5.0 m.o S.B7 lb. 41 
09: 58 30U .40.8 \'.99 a.Jc 5. ! 138.2 Ul 15. ~9 
J9: 59 3C9. 5 9.72232.8 8. S2 4.9 17U o.oo 14.95
10:.J(I 3!6. 6 ,40. 4 U9 a. :o ...5.0 1~9.B 0, 1., 14. 58 

. ------ -- ---- ----------------·------------------- - --------·----------------------- --
A\.'ERA6E Y~L~::S f"OI< THE ,AST HO~~: :c ~!NUTE; OF vr..1:, en 
!O: CO 309, 7 !0.03 ~. 2 ~. 93234.0 6.2E 138. 2 I:. )7 
------- - - -------- ---------------------·---·---- -------- -- ............................ -------------- 
:c :01 !2~. 3 23U u~ 8.04 4.8 1~0.3 e. ~c !US 
lli :O~ !27 .0 232.6 9. 57 B. b3 4.7 lb3, 1 i,, 19 14.25 
;C :Ci 324.7 238. 2 9. o3 8.b5 4.B lbU i,. :5 14. 14 
:o:o• !Jo.b 229.3 9. 41 9.7o u 16: .6 o.22 14.0o 
l C:0:i m.1 237. 7 9.59 8,b] 4.7 Jb9. 7 0, !6 14.00 
:o: Oi, m .e 234.9 9. 54 8,b2 u b.20lbU !Uc 
:0 :Ci 325.4 23: .o 9. 54 8. 71 4.a 170.J 0, :5 !U2 
:C :C9 !34.5 23U Uo S.78 4, 7 lb7. 9 6.20 13.39 
!C :C'r 34 C.0 m., U9 8. 91 4,() m.3 o.32 13.a' 
: ii :1(1 ;3a. 2 237. 3 Ul 8.72 4.8 lbl.3 b.26 13. 35 
:c:!l m.o 230.9 9.48 B.b9 4.8 ! 77. 3 0. 21 13.84 
:o~ ~~ ~2b. 7 231.2 I, 56 8. 72 4.8 191.l a.20 10.39 
:G :13 m.: 241.J U3 8,1>2 4.a 180, i o, l 4 9. :8 
:O: :4 324.0 m.4 9. 47 8.76 4, 9 :84.0 b. 20 uo 
10 : 15 m.2 253., 9,41; 8.81 ~. l m .J UC 9.14 

mRAGE VALUES FOR TKE LAST 15 ft!N:ms 
10: l~ 329.7 234.0 9,50 8,71 u !7!.3 6. 20 12.35 

LO: lo 343, l 9.19 4.8 a. ;om.1 8.92 181>. 9 I: .32 
10: 17 344 .3 226.7 9.41 8.88 4.7 iS9 ,l Ii .28 U9 
10: :e 347.l 229 .8 9.25 a. B5 S. l m.s o.24 10. iS 
10:H 3~1.2 219.6 9. :2 9. 07 5.0 m.a o.32 12.50 
!O~ 2U 3b2.2 m.1 9.JS 8.BJ 5. 3 !94. S 6.22 !U5 
!C:21 m.1 2lb.5 E.82 UC 4. 7 1~8.0 U 5 20. b7 
10:2, m.1 220.0 e.94 9.07 u !96.3 i,, 41 8. 75 
,C :2! m.o m.~ e.c3 9.24 4. 9 I7B. 7 b,43 OJO 
10:24 m.o 210 .a a.es 9.lB 5. l 190. 7 6.51 5. 56 
10:25 m.5 218,l 9.87 B.18 5. 7 m.2 6. 39 10.27 
!0:20 324.6 2Cb.b l C.Sl 7.85 7. 8 m.5 5. 92 11.20 
!0:27 303.9 209.a :c . 89 I.H 8.2 375,q S.05 11. 52 
!0:25 m.3 203.0 !c.73 7, 5b 8.2 361,,0 5.oli l!.06 
:0:29 285.4 201.9 !l.03 7.41 B. 4 390.0 5.50 !J.84 
!C:J(I 279.7 200.b 10.97 7.26 u 400.3 5. 4o 11.81 

AVERAiiE VAL\lES FOR TiiE ~AST ll N[NU TES 
10: JC 341. 7 m.a 9.n E.46 ~- I m.o 6.12 :c.71 

10:31 278.5 !97. 5 10. 98 7. 46 8. 7 403, ! U5 11.89 
,O:Ji 278. 8 199.9 11.00 7. 27 9.3 416. l 5. 45 11,74 
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------------------------- ---- -------- ------------------------------------------------

Site O Sewi~e Sludge lncineraar 06-05-19% 
CHAN 6 CHAii 7 CHAN 8 CHANlO CHAN 1 CHAH 2 CnAN 4 Cr.AN 3 
BOILER BJIL£R BOILER BOILER STACK STACK STACK HEARTH 

71NE ~~1Su2 ~~chOx t 02 I CO2 ~~• TliC I CO2 l 02~~· co 
:0:33 m.o m.5 10. 79 7.53 9,1 402.6 5. Se 11.74 
:r: :34 277.2 10~.3 !0.98 7, 42 q,0 413. 9 5. 52 tl.65 
:0:35 279.8 196. 7 10.oi 7. 57 9.5 405.9 5, 55 11.41 
!C: 3t 282.0 194. 7 10. 70 7.i,5 u 406,2 5,62 11.25 
10:3i :·285,5 196.4 10.46 7.75 9.5 405,4 5,6S 10.84 
10:38 291.8 183.6 10.26 7.96 10.5 408,4 5.BS 10.44 
10:31' 291,9 193.1 10.41 7 .85 10.2 424.9 s. 74 10.30 
10:4~ m.2 m.e 10.26 7. 96 10.1 398,8 s.a1 10. 14 
10:41 294.5 193.4 10.30 7.99 9,8 401.8 5,83 9.94 
10:4'.( m.s 197.~ 11.39 6.98 10.4 419.b 5.66 10.64 
10: 43 ?42.4 191.5 I!. 50 7,09 9,6 m.o ).23 11.75 
10:H 263.7 l'tb,'. 10.42 7, 79 9,4 412.2 5.60 10.3~ 
IC:4: 256. 9 m.0 1! • 58 e,93 9,4 403.0 U9 10.89 

A~ERASE YALUES FOR THE LAST 15 NINUTES 
10: 45 278.3 m.o 10, 76 7.55 9.6 410. 9 5.61 11.00 

10: 4i, 234.9 194.7 11.62 6,93 9,6 442.5 ).21 11.48 
10:H 246.0 m.4 10.42 7,87 9.5 397. 7 5.49 IUO 
10:4& 268. l 186.3 10.80 7.bl 9.5 375.8 5.87 10.H 
10:45 m.8 192.0 10.26 7.98 10.0 424.0 U8 10.16 
10:5() 276.9 188.1 10. 14 8. 13 9.3 373.1 5. 91 9.30 
lC: 51 m.5 m.1 10,0~ 8.14 u 398.3 S.90 8. 9b 
10:5'.l 291.8 192.3 9. 7E B.41 u 376,8 6,02 8.b4 
10:53 302.4 1B5.8 9.57 B.53 9.1 l7l.7 6.13 uo 
10: S4 313.6 188.B 9.37 8.68 9.5 372.0 6.17 7.V3 
10:55 315.7 185.8 9.40 B.69 9,3 363.5 6.27 7. 78 
10: Se 32!.2 !BU 9, 12 8.Bb 9.5 'J77. 6 6.30 7.i,2 
10:Si 329.8 !86.4 8.96 8.99 u 341.9 6.42 7, 51 
10:58 m.o 188.3 9 .08 8. 91 9.4 363,4 6. 42 7. 71 
10 :5~ 336.2 192.l B. 99 B.9b 9.8 359.1 6.H 7. 91 
11:00 m.3 187 .s 9.15 8.86 u 349 .8 6.37 8.25 

AVERAGE VALUES FQR THE LAST 15 Nl~~TES 
II :00 m.s 189,8 9.78 8.37 9.5 379.1 6.03 a.Bl 

-----------.. ---.. --..----·----------------------------------------------------- --- ---

AVERAGE VALUES F!iR THE LAST HOUR: 60 "!MUTES OF YALID DATA 
11:00 m.a 208. 7 9, 94 8.27 7.5 m.b 5. 99 10. 65 

11:01 329.8 194.3 9.26 8.76 9.5 357,0 6.32 a.23 
11:0'.: 323.6 193.9 U4 8.67 9 .1 328.7 11.31 8.32 
l! :Ol 304.3 197,9 9.86 8.23 u 351.4 6.14 8,80 
II :04 285. 7 199,0 10.00 8.07 u 348.7 5:91 9. 14 
11 :O~ 276.1 193.4 9.99 8.li> u 361.B 5. 94 9,21 
II :Oil 277,9 200.9 '1.99 8.11 9. 7 360.9 5.88 8. 93 
11:07 278.1 192.8 9.75 8. 34 u m.s 6.00 B.83 
1::06 266. 5 195.9 9. 7! 8.37 9.2 360.1 6.04 B. 53 
11: 05 294 . l I9S, 9 9, 54 8.46 B. 9 334.0 6.08 8.15 
1:: 10 296.6 192 .4 9 .53 8.51 9, 4 352. 4 b. 13 e. 02 
li:11 306.6 197. 7 9.23 e.n 9.5 339.6 6.18 7 .64 
ll :11 m.9 188.7 8.84 9,08 8. 9 329,2 6.41 7 .29 
I! :13 H0.9 198.4 9 .04 8.89 9.3 341.S 6.48 7,40 
1::14 328,9 202.8 9.26 8. 70 B. 9 320.2 6.33 7, 7l 
11: 1: 312.7 209 .7 U5 8.4~ 8.0 301.1 6.12 B.42 
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S!te 9 Seoage £lud~~ lncinffiOr 
CHAN 6 CHAN i CHAN 8 
BC ILER BOILER BOILER 

rm 221502 2~1NOx ! 02 

01i-os-mo 
CHAH10 
80IL£R 
tc02 

C~N 1 
Si!ICK 
221iHi: 

CHAA 2 
STACK 
2~· co 

CHAM 4 
STACK 
? CO2 

CHr.N 3 
HEARTH 
? 02 

AVERAGE VALUES FOR THE LAST 15 ~l~UTES 
1!: l5 304.8 196,9 9.52 8.50 9.2 342.4 1,.16 8. 31 

:1: :o :· 30!.5 212. 2 9.74 8.27 8.0 305.S 6.0E 8.6~ 
11: !i 292.5 203.8 9.73 6.33 7 .9 305.4 6.oe 8. 9~ 
:1: I~ 293.9 211.l 9.82 B.27 8.1 312.6 6.03 9.0~ 
H:19 290.4 200.1 9.71 8.34 8.1 318.4 6.07 9.27 
!1:2(• 286.3 207 .o 9.93 8.18 8.4 338.4 5. 98 9.36 
!1: 21 287 .8 207 .o 9.81 8.20 8.4 330.6 5.98 'l.27 
Ll: 22 2S8.6 202. 9 9.71 6.34 8.1 331.6 b.04 9.3l 
11: 23 295. 7 207 .8 9 .68 8.33 7.7 327.3 6.02 9.!~ 
ll:24 300. l 201.2 'l.49 8. 54 8.1 310.3 b.:3 9.; 7 
11 :25 304.3 20'l.4 9.58 e. 45 7.8 m.1 b.11 9.02 
l1 :2~ 304.4 204.6 9.51 8.47 7.9 308.6 b.10 8. 92 
11 :27 304.0 ZOU 9,ob 8.39 7.9 315. 7 b.15 8.95 
!1 :25 m.1 207 ,9 9.75 8.24 8.3 :m.3 5. 99 9.08 

l1 :29 298.0 198.8 U8 8.39 8.5 328.6 6.09 9.06 
!1 :3il 2%.0 20~.6 9.'n 8.16 8.3 339.3 6,00 UB 

mRAGE YAUES fOR THE LAST 15 N!NUTES 
11 :30 m.2 205. 9 9.72 B.33 8.1 322.1 6.06 9.10 

:1 :31 m.6 202.6 9.74 8.28 a.e ;m.4 5,9b 9.09 
11 :32 287 .4 202.3 9.85 8.24 8.3 338.c 5.% uo 
11:33 290. 7 202.4 9.78 B.20 8. 7 m.3 5.98 9.09 
11 :34 m.c m.4 9.79 8.27 8.4 m.5 6.03 9.27 
11 :35 2BU 204.2 9. 97 6.12 8.4 m.s 5.90 9.34 
ll:3c 287 .6 m.2 U4 8.30 8.3 327 .3 5,99 'i.29 
11 :37 292.3 201.S 9.80 8.28 B.3 342,0 5,94 uo 
11:3E 293.S 201.0 9.64 8.36 B.4 328.0 6.00 9.04 
ll :3, 303, 4 m.o 9.43 8.56 B.3 321.b 6.07 8.09 

11 :4(• m.a 200.9 UB 8.41 B.S 328.0 6.00 6.8~ 
!1:41 3oq .1 192.5 9.46 8.55 8.3 320.2 6.09 E.74 
I '.:42 313.6 200.3 9. 53 8.48 8.2 337.5 c.05 B.66 
1!:4J 308.6 197. 7 9. 53 8.46 8.b 304.5 6.03 8.9b 
11:H 310.3 194. l ~.52 8.49 7,8 308, 9 6.04 a.n 
11:45 310.2 214. 0 10.03 8. 10 8.4 m.1 5.92 ~.25 

AYERASE VALUES FOR THE LAST 15 "INUTES 
11:45 298.9 200.2 u, 8.34 8.4 3i8.2 6.00 9.08 

11: 40 297.2 213.3 10.2~ 8.02 7.1 2'l2. B 5.B5 9.89 
11 :4i 291.7 215,0 10.33 8.01 7.2 313.9 s. ;3 UB 
11: 4& 291.8 209,7 10.23 7. qq 8.0 313.3 5. ;9 9.118 
11 :49 237.? 209 .3 10, 34 7,91, 8.1 m.1 5.77 10. 05 
11:!i(• 296.7 m.1 10. 34 7.87 8.2 345.0 5. 7b 10.0S 
11: 51 28U 205. 5 10. 31 7,96 7.9 341.0 5.80 9.96 

11: 52 28b.3 211.0 10.35 7 .90 8.2 m.o s. 73 U3 
11: 5! 285,1 207 .6 10.21 8.06 8.4 330.9 S.80 Ul 
ll: 54 29l. 7 218.0 10.25 7.99 7 .5 332.4 5.85 9.86 
11 :55 280.5 218. 9 10.bb 7,64 7, 7 320,3 5,74 10.20 
11:56 2b7. l 217 .5 10, 77 7.58 7.5 330.0 5.62 10. 50 
11: 57 263.6 217.9 10.83 7 .49 8.0 344.B 5.56 10, 50 
u :~a 261.4 213.3 10. 79 7. 55 8.2 m.1 5.60 10. 39 
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-------------------------------------------------------------------------------------

Sit~ 9 Se1agc S!~d~e Inc ir.er.;.or 06-05-19~(, 
CHAN 6 CHA~ 7 CHAN E CHA~lO :liAN l CHAii 2 CHAN 4 CHAN 3 
601LER EOILER 201LEP. BOILER STACK STACK S;ACK HEARn; 

Tm ~e1S02 ~eaNOx l 02 1cn2 2r1THC t CO2 t 02~~· CG 
l! :59 258. 3 213,1 10,q2 7.41 8,3 361. ~ 5.58 10.55 
!2:Ov 25U 210.3 10 .86 7.43 8.5 356. S S.52 10.47 

AYERA6E YALUE5 FCP. THE LAST IS ~:NUTES 
12:0C : 27'1. 2 212. 7 10.~ 7. 7'i 7.9 33U S. 71 10.14 

-------..... ---- ------------------ ------------------------ -----------------------------
AYERA5E YA~UES FOR THE LAST liOUR: 60 NINUTES OF VALID CATA 
12:00 294.8 203.9 9.8b 8.24 8.4 331. 9 S. 98 9.16 

12:01 255,S 209 .1 10. 87 7. 45 8.3 365,l S, Sb 10.41 
12:02 254.'I 219. 2 10.82 7.46 8.b 359.7 5,So 10,56 
12:03 253.S 22:.0 10, 75 7 .57 7 .b 331.2 5.S9 10.27 
12 :04 258. 7 225.b 10, 62 7 .65 7 .5 337 ,c 5.co 9,80 
12:05 258. 5 224.6 10.63 7 .67 7.8 326.!i 5,67 9,63 
12:06 250. 5 227. 4 10.6C 7,68 7,8 347.) 5.68 9.57 
12:07 262.0 228.7 10.13 8.09 7.l 319, 0 5.17 9, 14 
12:08 273.l 22U U4 8.28 7.0 314.C 5. 98 B. 74 
12:09 m.s 225. 7 '1.55 8.56 7.0 316,8 6, 16 8.26 
12: l(• 304.7 222.0 '1.21 8.85 6.b 282,5 6,28 7,80 
12: ll 322.3 222.~ 8.06 '1.03 b.5 289. 7 6,40 7.<6 
12: !'.! 324.l 228.5 9, 41 8.65 6.8 273.6 6,42 7 .48 
12: !3 314. 2 230.6 9.'7 8.62 6.9 284.1 6.lo 7.as 
12:H 30S.2 237 .4 9.78 8.38 b.B 290.3 6.36 s.:n 
12: 15 296. 7 232.S 9.88 8.26 6.8 21!2.li 6.22 8.48 

AVERAGE VALUES FOR THE LAST 15 N!NUTES 
12:15 282,1 m.J 10.03 8.15 7, 3 314.0 5.98 8. 91 

12: !i: m.o 236.! 9.~o 8,29 6.8 284.S 6.18 8.08 
12: li 236.5 234 .o 10.01 8, !~ 6.6 m.9 6,12 8. 79 
12: IE 276,6 m.1 10, :3 6,06 6.7 282.7 6. 12 u~ 
12: !9 270, ! 233.3 10.47 7. 74 7,0 290,1 s. 94 9.56 
12:20 2&!.S 227.8 10.4~ 7.72 7.4 305.6 S.81 10.03 
12:21 252.! 230.6 10. 77 7.SJ 7.3 312,9 s. 78 10,13 
12:22 243.8 228.3 10.86 7.38 7,4 310. 5 5.64 10,06 
12:23 240 .4 228.4 10.80 7 .45 B.O 332,1: 5.&7 10,27 
12 :24 236.4 22S.9 10.9'i 7.26 8.0 m.1 5.~ 10.32 
12:25 236.9 226.l 10.83 7 .38 7.9 333.4 5.60 10,43 
12:2ci 234.6 227.b 11.05 7 .24 B,1 342.9 5,57 10,46 
12:27 229.7 22U 11.22 7.03 8.5 35S.2 5.47 10,63 
12:28 221.l 222 .2 11.34 6.98 q.2 385.1 5.39 10.90 
12:29 220.0 221.2 11.37 6. 90 9. I 372.1 5.30 10. ~1, 
12:3(, 219 .3 223.8 11.18 7.10 9.2 386.4 5,41 !0.7S 

AVERii6E VALUES FOR THE LAST 15 ~:NUTES 
12:30 248.2 228.4 10. i6 7 .48 7.8 325.7 5,70 10.08 

12:31 222.5 223.6 11.30 6.99 8.9 376.0 5, 41 10, 73 
12: 32 222.0 220.'I 11.15 7, l(i 9.1 m.o 5.43 10,82 
12 :33 224. l m.2 11. 20 7, 11 9 .3 3as.: 5.48 lo. 7 ! 
12: 34 223.2 220. 'I 11.22 7.03 9.4 378.5 ~.41 10.65 
12:3~ 21'I. 3 218.4 11.36 6. 93 9.5 m.3 5.40 10.86 
12: 30 21:. 5 208. l 12.04 6.45 10.2 440.2 5.11 1! .86 
12: 3i 200. l 213.) 11.6C 6. 73 9, 9 416.! 5.13 :l.~3 
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-------------------------- --------------------- - - -- -------- -- - ------- ----- -- - - -------

Site 9 Sewage S!udge lncineriJr Ob-05-lrni 
CHAN 6 CHAN 7 CHAh 8 cHmo C~AN l CHAN 2 CHAN 4 CliAN 3 

BOILER BOILER BOlLER Ba!LER STACk mcK STACK HEARTH 

T1"E g21502 221hOx 1 02 IC02 221THC 22• co I CO2 1 02 

:2 :38 204,2 211.6 11. 69 6,6S !0.3 430.1 5. 15 11.23 

12 :39 205.5 ZOE.l 1:, 50 6.30 10.l 403.1 5.21 10.90 
:2:4(, 2.c. 3 209. 7 Ii .36 1,,9/: ~ .9 41L.7 5. 32 10.49 

12:41 2:s.o 2oe. 1 l!.39 e.87 l~.2 m.~ 5. 34 10. 42 

12:42 ,.212. 9 205,4 l !. 37 b. 88 9.8 390.() 5.35 10.27 

12 :43 2:4.4 207 .o ll.36 Ul 10.0 397.7 5.36 10.22 

lZ:4~ 2.9.4 206.1 ii.ZS 7.00 9.5 376. l 5. 36 10.03 
12:4j 219 .s 212.1 11.08 7. 20 9.4 387 .8 5.42 9, 90 

AVERAGE YALUES FOR THE LAS, 15 NJNUTES 
12:45 2~5.3 213.l 11.39 b. 91 9. 7 397 .2 5. 33 10. 70 

12:4i, 228.2 215.8 10. 78 7 .4b 9,4 346.3 5.58 9.39 

12:47 m .6 218.2 10.43 7. 73 9.1 3~.3 5. 75 9.06 
12: 46 243.5 217 .8 10. 25 7 .85 9.3 , 341.0 5.87 B,b5 

12:H 246.4 213.2 10.15 7.85 9.4 337.6 5.86 8.06 

12:Sv 248,i, m.o 10, 21 u o 9. 3 342.0 5.98 8.59 

!2:51 242,2 208.2 .10.S3 7, 42 9.6 360.3 5. b7 9, 72 

12:52 238.7 215.2 10.27 7.84 9, 4 358.5 5,62 8. 76 

12:~~ 246.7 218.4 10.12 7. 97 9.4 338. 1 5. 91 8,52 

12 :54 m.9 214,4 9.99 8.06 8.8 320.6 b.03 8,58 

12:S;i 253.8 217. I 10.14 UB u 335,0 6,00 8.82 
12:S& 2S5. 7 210.6 10.06 8.02 8,7 321.0 6,00 9.07 

12:57 25U 209.2 10.19 7.93 8,7 340. 7 5.98 9.30 

12 :58 256.4 205.9 10,05 8,00 8.9 344.3 5,90 9.51 

12:59 26U 199.3 10,56 7, 73 8. 5 357 .o 5. 94 10,90 

13:0(, 272,9 201,9 9.84 a.19 8.2 348.8 5. 98 10.14 

AVERAGE VALUES FOR THE LAST 15 "!N~TES 
13100 24'1.6 212.0 10.26 7 .86 9 .1 342. 9 s.se U9 

AVERA6E VALUES FOR THE LAST HOUR: bO NINUTES OF vALIO OATA 
13:00 246.8 219.7 10, 61 7.t,O 8.5 345.0 s. 72 9.72 
---------..... ---------------------... ------------------------.. ------------- ....---------..
13:01 266,4 200.2 10. 59 7. 53 9.1 348. 4 5,94 10,63 
13:02 252.3 169.S 10.82 7. 31 9.2 385.6 5,65 10.BB 
13:03 236.9 m.b 10. 91 7 .27 10.6 407.7 5.35 10.B3 

13 :04 248.9 203.3 10.02 8.07 a.2 350.8 5.&</ 10.34 
13:05 259.5 198.9 10.10 7.86 B.4 345.0 5.B5 10.14 
13:06 260.2 197.8 9.81 8.23 8.4 351.0 !.Bo 10, Ob 

13:0i 275. 7 204.b 9. 73 8.lB 8.0 337.6 5.'19 9. 43 
13:08 252.9 201.8 10,21 7.84 8.8 352,0 s. 71 9.95 
13:09 272,9 m.o 9,06 8,88 7.8 337.l 6. 01 e. 75 
13:1(, 310.6 206.0 8,92 6.81 7,B 299.8 6.46 6.H 
13:11 305.3 200,6 9.27 8.62 B.2 319. 7 U8 E.41 

13: 12 301.6 207. l 9, 45 8.50 8.0 319.0 6. 13 E. 49 

13 :13 305.8 204.C 9, 18 B. 71 8.0 305.4 6.25 6.00 

LS:H 289, 5 213.3 9. 73 8.2b 7 .4 303.l b. 11 uz 
l:l:15 273.7 213.6 :o.0~ 7. 93 7. 7 306.3 ~-93 9.49 

AVERAGE V~LUES FOR Tli: LAST 15 NlhUTES 
13: 15 274,! 202.4 9.86 8. 13 B.4 337.9 5. 95 9. 56 

13: 16 262.6 212.3 9.~3 0.:0 7, 8 324.0 s . 79 9.60 
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Site 9 Sewage Slud~e lnci~eraor 06-0S-199~ 
CHAN 6 Cr.AN 7 CIWi 8 CHANlO C~A~ I :HAN 2 CHAN 4 CHA~ 3 
BOILER BOILER BOILER BOILER SiACK SiftCK STACK HEARTH 

rm Q~ISG2 ~QIN Ox I 02 I CO2 DQI THC QQI CG l CC2 : 02 
13: 17 250,8 208. 9 10.a: 7.18 8.4 332.9 ~. 75 0,91, 

13: !E 214.2 199.6 11.23 6.90 9,8 399.9 5.1! l!.03 
13: !9 222.9 m.s 10. 44 7 .66 8. o 390.~ 5.27 10.71 
13:2v m.2 20L2 9.~7 8.28 7. 9 m.1 5.80 ~.83 
13:2! m.1 204. ! 9, 48 8,47 7,2 319 .2 6.07 uo 
13:22 2sa.s 208.S 9,47 8,39 7.2 306.0 6.09 ~.34 
13:23 287 ,8 202,B U3 8.38 7. I 298,4 o.08 us 
13:24 291,4 204, 4 U3 8.31 7. 5 318.3 5.98 U6 
nm 293.4 199. 7 9,51 8.39 7,5 307, 7 6.05 9.65 
13:2c, 293.3 198. 3 9,60 6.33 7.4 330. 7 6.01 9.58 
13:27 
13:28 

294.6 
297.4 

197.3 
m.3 

9.48 
9, s~ 

8. 41 
8.39 

7. 7 
7 .3 

317.B 
319.l 

6.06 
6.08 

9,SS 
0 • 56 

13:29 296.J 199.4 uo 8.40 7. b 32U 6.01 U7 
13:3(; 2%,9 193,5 9,31 8.63 7 .3 312.0 6.13 9,4? 

AVcRAGE VALUES FGR THE LAST IS N!NUTES 
13:30 275,1 202,2 9.81 8.15 7 .8 328.2 5.69 U4 

13:3! 305. 7 199.S 9,4! 8, 48 7.6 322,7 6.13 uo 
13:32 300. 1 201. 5 9, 3~ 8,56 7.3 30U 6.14 . U2 
13:33 30:09 200 , S 9,33 8,63 7, 4 306.9 6.15 Ul 
13:34 298, I 206,8 9,43 8.43 7.5 305.6 6.10 U3 
13:35 292.4 200.4 9, 3; B,61 7 .2 300.0 6.14 9. 43 
t3:3c 299.4 205,6 9.27 8.65 7,0 299,4 6.19 9.,2 
13:37 299.2 203.8 9. IB B.b~ 6.'I 276,0 6.23 9.19 
13:38 3~:.S 2lb.5 9.21 B. 71 6.6 2B0.8 6.24 Ul 
13:39 301, ! 209,8 9, lE 8.67 6.2 260.. 6.20 9.03 
13:4fj 302, 7 206.1 9.17 B.73 6.4 265.2 6.27 9, 16 
13:4! 30:, 7 214.2 9. 3~ a. 57 6.2 m.s 6.20 9.22 
13:42 298.~ 21! .3 9.2S 9.63 6.1 248.2 6.23 9. 40 
ll:43 295,4 21: .a 9.38 8.56 6.2 262,1 6.17 9.72 
13:44 m.2 21!.b 9 ,36 9.49 6., m.1 6.09 9.60 
13:45 m.a 208.3 9 ,40 9. 53 b.2 257 .1 6.15 9.59 

AVERAGE VALUES FOR THf LAST IS "l~UTES 
13:45 m.1 206.5 9.31 8.59 6, 7 279 .8 6. 18 9.39 

13:4b 292.0 215. 5 9 .so 3.43 5. 9 254,4 6,07 9.62 
13:47 290.0 208.6 9,40 8.52 5. 7 238.2 6.14 9.52 
13:48 291.5 213.6 9.42 8.51 6.0 255.6 6,1! 9,48 
13:49 268.6 212.7 9.46 8.42 5. 7 247,2 l>.11 9,49 
13:S~ 283.1 213.0 9. 54 8.38 6.1 252.2 6.08 9,66 
13:51 278.4 215.6 9. 79 3.14 6.5 259.' 5. 98 9.63 
!3:52 270.S 215.6 9.99 8.10 6.2 267 .6 5. 91 9.83 
13:S:i 271.9 219.7 9.95 8.17 6.3 270.1 5.33 9.78 
13:54 277 .3 221. 9 9. 73 8.30 5.8 239.7 5. 95 9. 53 
13:SS 278. 9 223.l 9,84 8.25 s. 3 226.4 6,01 9.85 
13 :So 279. I 226.0 9,87 B,lS 5. 5 232.3 5. 97 9.B~ 
13:57 276. S 223.5 9.76 8.29 u 235.5 5. 99 9. 77 
13:~8 27 7.1 226.0 9, 95 S.13 5, 4 238.6 5. 96 9.66 
13: 59 272.9 221.a 9.91 8.15 u 240. 7 5.96 9.65 
14:0fJ 270.2 227.1 9 .96 8.15 u 257 .4 5.91 9. 7! 

E-100 �



----------------------------------------------------------------------------------

S1 tE 9 Suage Sludge ln::neraor 06-05-1990 
ChAN o CHAN 7 CHtN 8 :HANIO CHHN 1 ~hA~ 2 CHAN ~ CHA~ 3 
SJ ILER 901LER BOILER BOil ER STACK STAC< STACK HEARTh 

rm mS02 2pmNOx I G2 I CO2 pp1 THC ppm CO I CO2 I 02 

AV::RAEE VALUES FOR •rE .ASi 15 lll~UTES 
14:00 m.9 213.9 9. 74 s.27 5. 3 247.7 6.00 9.b) 

--------
,. 

------------------------------------.......-------------------------------------
AV~RAGE VALUES FOR ThE LAST HGlR: bO ,muTES Of V~Llil DATA 
14:00 262.1 207.5 9.6a 9.2q 7.2 m.4 6.00 9.59 

!4:01 276.3 225.6 UB 8.23 5.8 247 .5 5,89 9.73 
14:07. 279.9 221.7 'i .66 8.40 5.4 241.5 6.06 9. 7'1 
14:03 284.9 226.1 'i. 97 8.05 5.5 234.4 6.02 9.74 
14:04 267.4 220.0 lc.36 7, 76 6.3 2B3. 9 5.94 10.19 
14:0: 256.! m.1 10.49 ua 6.9 293.0 Ul 10,H 
14:0o 252.5 220, 7 lC,52 7.61 7.0 2B6. 9 5.64 10.42 
!4:0i 247, ! 220,3 10.55 7 .l.3 7 .1 301.1 5,65 10. 5'i 
14:0& 242.6 221.6 !(),72 7.JB 7.o 292.4 5,5b 10.65 
14:0'i 239.9 217.7 10.72 7.42 7.3 304.6 5.53 10.74 
14: lv 236.6 22U lC.89 7.30 7 .3 316,l 5.50 10.78 
14: :1 m.c 215. 'i lC, 94 7, 17 7, 4 316.6 5. 4~ 10,89 
14: l~ 215. 0 208.3 11. 90 6. 54 B.4 385.9 5.20 ll.64 
14: i3 209.: 212.8 11.!0 7.OB 8.5 379.0 5,08 11.26 
14: :4 216.8 213.1 10. 60 7. 53 8.0 354.~ 5.40 10.6~ 
14: ~s 239.B 218.b 10.10 7. 96 6.6 305.8 UB Ul 

AYERA6E VALUES FOR HIE LAST 15 !IINUTES 
H:15 246.S m.1 10.56 7,SB 7.0 3C2, 9 s.01 10,49 

14:16 m.i 207 .0 9. 76 8.11, 7 .1 301.1 5. 93 9.32 
14:17 260.0 209 .4 9,84 8.15 7 .0 303.2 5.'16 9.29 
14:18 262.6 205.6 9. 75 8.17 7.0 288.4 5.92 9. 46 
:4 :I~ 265.5 m.e 9.87 8. 13 b.S 308. 4 S. 9S 9, 76 
! 4: 2(1 269 .6 m.e 9.n 9. 10 7 .0 3!3. 5 S. 83 :0.13 
14 :21 280.8 1€U 9.~b 8.4: 7 ,0 304.1 5,97 l0.28 
!4:22 2n.4 184.6 9,b'i 8.24 b.9 328.4 5. 87 10,50 
14:23 300.3 179 .6 9.37 8.49 7. 1 324.S 6,05 10. 12 
14:24 303.'i 179. 3 9.64 B.16 7. 3 m.a 6.00 11 .08 
14 :2~ 299 .2 177 ,4 9.66 B.18 8.2 373.1 5.69 11.15 

COII/IENlS: DATA FJR RUNS 78 l· 6 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Slud9e Incineraor 

REASON: Direct cal check after Run 8 

DATE~ 06-05-1990 TIME: 14:25 - 14:54 

MONITOR GAS 
AID CHAN DESCR I PT ION UNITS--~~~~~-----VALUE__ 

i, DClILER ppmS02 0. (I 

6 BOILER ppmS02 36t. 4 

7 BOILER ppmNO:-: 0.0 
7 BOILER ppmNO:: 2LO.O 

8 BOILER 'l. O'"' 0.00.;. 

8 BOILER 0'"' 12. 5(>1/. ..:.. 

10 BOILER '1/. CO2 (1. (>() 

to BO I LEf;:. '1/. CO2 11.01 

1 STACf::: ppmTHC 0. (l 

1 STAO: :JpmTHC 181.2 

'"' STACK co 0. C)..:.. ppm 

'"' STACf:.'. ppm co •l57. 5 

4 STACf< '1/. CO2 0 . 00 
4 STACI: 1/. co~ 11.(11 

HEARTH 'l. 02 0.00 
..,. HEARTH :,: 02 12.5() 

MONITOR 
RESPONSE 

TH.3 

1. 6 
233.9 

(>.06 

12.2:. 

o.uo 
1.0.9f~ 

1.6 
179.l 

7.3 
461.5 

0.00 
J_(, .89 

(I • C)!:J 

12.7:; 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge lncineraor 

REASON: Repeat cf direct cal after analyz e r adjustments 

DATE:~ 06-05-1990 Til1E: 14:54 - 16:23 

AID CHAN 
MONITOR 

DESCRIPTION UNITS 
GAS 

VALUE _ 
MONIT!JR 
RESPONSE 

6 
6 
6 

BOILER 
BOILER 
80ILEr, 

ppmS02 
ppmS02 
ppmS02 

(I. (I 

218,0 
361,4 

2. 7 
219.4 
365.4 

7 
7 
7 

80ILEF: 
BOILER 
BOILER 

ppmNO;-: 
ppmNO;: 
ppmNO:-: 

(> . 0 
240.0 
475.0 

l. 4 
240.9 
4 77. 1 

8 
8 

BOILER 
BOILER 

"/4 
'1/. 

02 
02 

o.oc, 
12.50 

( i . ,:,6 
12.50 

.3 
3 

HEARTH 
HEARTH 

% 02 
'1/. 02 

0.00 
12.50 

(). •:J6 
12.50 
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;: te 9 SeNage Sludge Incinerior 06-os-mo 
CHAN b CHAH 7 CHAN 8 CHAN!O CHAN l CHAN 2 CHA~ 4 CHAN 3 

301LER BOILER BOILER BOILER STACK STACK STACK rEArn. 
DE ~~1502 ~Q1~0x I 02 I CO2 g~1THC ~2• ce I ~02 I C2 
! 7: 37 2E3.J 2(17,b 9,70 8.46 b.8 2b7 .3 b. 12 a.oa 

I:: 38 m.o 214.4 'I. :i1 8. 22 6.~ 287. 9 s. 98 8. 4 7 

17: 35 m.1 210. ! 9.84 8.27 6.9 277.4 5.H 8. 50 

17: 4~ 169.b m.o 10.07 8.C8 b.4 277 .4 s.n 9.02 
1~:4'. - 263.9 m.a 10.08 8.01 1..5 284.6 5. 79 UB 
I;: 42 m.s 212. 8 10.06 8. lb b.5 268.5 ~.89 U7 

17: 43 261.3 220.8 10. 16 7.~9 b,3 292.4 5.lb 9,58 

17:44 259.2 213.3 'I. '16 8.19 6.5 28M 5.83 9.63 
17:45 m.o 217 .o 10.05 8,12 c.2 284.0 5,90 U7 

_.., __,.. _____ ------- --- - ----- ------------------- - - - - ------ -----------------------------
AYE~ASE ,ALUES ,C~ Tllf L4ST liQUR: 9 ~INUTES OF VAi.lD OAiA 
17:4~ 268.1 m.o 'I, 98 8. lb 6.6 280.0 5. 91 9 .10 
--------... -----------....----------------------------------------- - -------------- -- ----
! ? : 46 266.5 214. 9 '1.85 6. 21 6. 4 286.b 5.86 9.65 
l '. :47 268. 1 215.3 10.03 8. 15 6.1 273.2 5. q1 U4 

17:4~ 268.2 m.2 10 ,09 8.03 b.2 301.3 5.83 9, 72 

t7 :4r 264.2 2:3,3 lO, 12 8,07 6. 2 289.5 S,85 uo 
l7:50 258.8 217.b l0.23 7,96 6,5 315.3 ~.77 9,a1 

l i:S! 260.0 2l7.6 9, 91 8.2! 6.4 305.8 S,86 9. S4 

'.? :52 261.4 218.8 1U2 8. lS 6.2 m.1 5.90 9,46 

17:53 266.2 221.b U2 B.25 6.2 312,! s. '13 q,21 

i: :S4 266.3 2!8.1: 9.B4 8.32 6,1 293.7 5,9, 9. 11 

'. 7: 55 272.S 222.4 9, 71 8,40 b.l 303.0 6.01 B.91 
17: 5o m.1 217.2 9,48 8,62 6.1 282.6 b, 16 8.62 
17:57 285,2 220,0 9.71 8.38 5.9 275.2 6.20 us 
17:58 277 .2 223,0 9, 94 8. !8 b.2 303.2 b,03 ~.Ob 

17 :59 265.8 222.0 10. 21 8.00 6.4 292.1 S.98 UB 
18:00 263.3 226.3 10. 31 7.88 b.2 319.8 5.a• 9.72 

AVERAGE ~ALUES FCP. THE LAST 15 NiNUTES 
18:00 268.2 m.3 9.9~ 6.19 6.2 296.i 5. 94 9.li, 

18:01 258,1 220.b 10. 15 8.07 c.4 301.4 5.88 'I .bb 

18:0:i 2SB. I m.6 10.33 7.8B b.3 301.4 5. 90 'i.70 
18:03 2S4. 7 223.0 10.30 7. 90 6 .4 323.3 5.82 9.57 
18:04 253. 7 222.3 10.37 7.86 6.3 305.6 5,68 'I. 71 

18:05 251.2 m.2 10. 29 7.86 6.6 331.0 5.78 9. ~5 
18:0c 253.l 221.2 10 .24 7. 99 6.6 31U 5.97 9.64 
10:07 254.4 227 .2 10,28 7 .90 6,3 318.3 5,88 9.69 
18 :08 250.0 224.7 10,26 7,97 6.5 322.B 5,86 9.56 
18:0'i 251,S m.1 10.12 8.05 6,4 304,3 s.n '1.61 
18: 10 254.9 225.5 10.09 8.04 6.3 317 .2 5.08 9,59 

18:1! m.9 222.3 10. 32 7.89 6.3 295. 5 5.94 9, 74 

18: 12 237.9 m.e 10. 44 7.75 u 318. 9 U9 9,93 

18: 13 236.0 21'1. 7 10. 31 7. 96 6.7 309.2 5.83 9,90 

18: !4 252.2 217.7 lUI 7 .82 6.4 303. 5 5.81 10.oe 

l8: ~5 249. 7 160. 7 12.69 s. 71 t. 7 m.3 5.73 :0.02 

AVER~EE YALU£5 FCR THE LAST 15 N'.~UTES 
18: 15 250. 9 218. 4 10. 45 7. 7B b.4 m.e ~ .a:i U3 

IS: le 111.9 4 .9 20,6b 0.11 6.9 307 .6 5.eo :0.01 
18: 17 40.3 I l 9.7 15, 41 4. 49 6.8 338.5 5.73 937 
1a: 1a 142 .3 204.6 lUl 7.82 7. l 327,l U8 9.94 
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S:le 9 Se•dge Slu~ge Ir.ci~£raor 06-0S-19% 
CHAN 6 D!AN 7 CHAN 6 CHAN:O CHA~ 1 CHAN 2 CiiAN 4 CHAN 3 

BOILER BOILER eOILER BOILER mcK STACK STACK HEARTH 

m£ Q~tSC2 Q~tNCx 1 02 I CO2 2E•lhC ! CO2 I 02 
~-· co 5, 77 U218:19 194.8 207 .2 10.63 7. 70 6.7 335.8 

18 :20 2~U m.4 10. 37 1. ea 6. 9 338.4 5. 71 q.69 

18:21 214. B 212.8 10.44 7. 90 I,, 7 317.2 5.a3 5.63 

18:22 223.4 21U 10.36 7 .93 7.0 m.o U3 9. 45 
18:23 ~30.8 m.s 10. 24 8.07 1,.8 316.2 5.90 '1 .28 
18:2~ 235.9 218.4 10.41 7.89 6. 7 33U 5.87 9.11 
18:25 232.2 219.7 10.33 7.98 6.9 330.1 5,SS 9.14 
18:26 m.3 218.2 10.36 7.94 6, 7 318.c 5.38 9.16 

18:27 m.11 m,B 10.30 7.96 6.8 340.3 5,BS uo 
18:28 231.0 221.4 10.33 7.94 6.9 318.7 5.91 U7 
18:29 m.1 222.7 10.27 7,% 6,6 32U 5.89 9.14 
18:3~ m.4 220 .4. 10.n 7. ~~ u m.~ 5. 94 9.13 

~VERAGE VALUES FOR THE LAST 15 NINUTES 
18:30 m.~ m.1 11,40 7 ,17 ~.B 327.1 5.84 9, 46 

18:31 230.5 222.3 10.44 7.86 6,6 316. 9 S.88 9,40 
18:32 228.7 222.4 10.35 7.87 6, 7 331.3 5. 95 9.:11 
18:33 231.7 219.6 10.31 7, 94 6.6 296,4 U2 uo 
18:34 m.0 m.1 10,33 7, 91 6.7 319,6 5.88 9.20 
18:35 237 .l 224.0 10.33 7, 92 6,6 297.2 S. 90 U9 
18:36 237 .5 228.8 10, 31 7,94 6,3 29S,4 5. 91 U7 
18:3i 244.l 226.4 10.20 8,02 6.l m.2 5.92 9, 17 

11!:3& 244. 7 224.3 10.37 7,91 b. l 278.1 5. 9i, 9.22 
18:39 245.4 226,7 10.34 7,87 b, 1 302.6 5.87 9.25 
18:40 247.1 218.6 10.34 7,94 6.5 291.9 S.88 9,39 

18:41 245.4 223.7 10.52 7. 74 6.5 311.l 5.82 9.59 
18:42 245.7 222.1 10.43 7.84 6.8 317.3 5.77 9.87 
18:43 244.9 220.8 10,62 7.67 b.6 305.8 s.79 9, 97 
18:44 244.4 22!.1 10,55 7 .64 6.7 329.b 5.65 U9 

18:45 244 . 1 218.6 10.57 7. 73 7.1 320.3 5.79 10. 15 

AVERAGE VALUES FOR HIE LAST 15 Ml~UTES 
lB: 45 240.3 223.0 10.40 7.85 1,.f 307 .s S.85 9.~o 

--------------------------..----·-----------------.. .., ___ ----.. -----------------·-.-----
AVERA6E VALUES FOR THE LAST HOUR: 60 NINUTES OF VALID DATA 
18:45 239,8 214.1 10.55 7. 75 6.S 311.0 S.87 9,51 __________________ .., __... -------------------___ .., ___ -- ...... ______.. _______________ .,._ .......................... �

18:46 m.1 ;:20.0 10, 71 7.54 b. q 346.7 5.69 10, :1 
16:47 242.2 m.1 10.57 7,73 7,2 340.4 s. 73 10.18 
~8: 48 242,7 219.3 10. 71 7 .58 7, 1 335.4 5,72 10. 2c 
!8:49 241. 0 217.0 10.60 7,64 7, b 374, 9 5,63 10.35 
18:5v 23'1.5 217.3 10.63 7.bl 7 .0 338.1 5. 74 10, 25 
18: ~l 242.8 218.0 10, 51 7,67 6.9 350.8 5. 70 IO.OB 
18:!2 m.4 214.6 10. 53 7, 75 ? • 0 333.7 5.77 10.06 
16: ~3 246.0 217 .2 l0.S7 7.66 t.7 338.3 5. 75 9. 99 

m.5 214.e 10. Sb 7. 71 u 350.2 5.69 10, 03 18: ~· 
IS:~5 m.4 2!3.3 10.66 7 .66 1,,6 m.o 5. 7S 10.13 
18 :5i: 246.1 214 .7 10.63 7.bl 7 .0 371.3 5.66 10.07 
:B: ~7 m.1 2!2.3 10. 57 7.74 6.7 338.8 5, 78 10.07 
iS:58 m.7 m.1 10.61 7 .66 6.9 359.3 5. 76 9.83 
!e: ~9 252.8 2!0. 5 10. 47 7.BO 7.4 349.4 5. 71, 9.81 
: 'i;OO 249 .0 206.b 10,H 7. 69 7, 2 342.9 5. 79 9. b7 
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Slte , SINage S bdge '.nc :r.er,or 06-05-1•,~ 
CH.:M i, CHAN ? Cf<AH 6 Ct<ANl: CHAN 1 CH~N 2 :H><N ; CHAN 3 
BOILER SC ILER BQ;LER BO!LE~ ST~~X STACK STACK HtA~TH 

rm pp1S02 p,1N~1 : n l ;J2 pp1THC pc, :~ ?: :02 I 02 

AVE~AGE 
: 9:00 

VAL~ES FCR THE LASi :5 "l~UES 
246. 0 m.3 10.60 U 7 u m.o U3 :c .06 

: 9 :Cl ·c

:9: 01 
249.9 

;53.: 
2CU 
20U 

10.44 
lU4 

7. 77 
7.)5 

; ,4 . -,,I 

364. 5 
)4; . 4 

5,73 

5. 94 
'i. 37 
U; 

! 9 :C3 253.7 212. 2 10. 40 7. 83 7.1 m .2 U2 9. 24 
: 9: C4 2H.9 211.:i 10. 3: 7. 96 -I' ' • J3U 5. 99 '1.09 
: 9 :O; 
: 9: Oc 
l 9: o, 
!9: O& 
IQ :·j~ 

2b5. 4 

26id 
263.4 
264. C 
Zcl. e 

~ca.~ 
m.1 
209, 4 

2!:1. 5 
n9.1 

10. 4, 
lUO 
:u1 
:o. 53 
10. ~~ 

7. 37 
1.n 
UI 
7. 75 
7. 80 

; . I 
- 1/,_ 

i,,8 

id 
I,, 8 

339.o 
333. 7 
313.9 
rn.3 
313.l 

U! 
~. 9) 

5.lS 
~. Si 
;, 29 

9.2~ 
, . 2, 

q. 2b 
q. )4 

9.38 
l 9: 10 
! ~: 11 

Zol .8 
m.1 

211.b 
; I:. 4 

:c. 43 
10.30 

1.82 
7, 93 

u 
b. i 

320, 4 
313.l 

5. 89 
5. 90 

9.38 
~. 30 

t9: 12 2bl. 7 2C9.7 ,0.44 7.84 e. b m.'I 5.91 U6 
: 9: 1; 
:9: 14 

2b;.O 
2bU 

22!.3 

220.~ 
lC.63 
'.C. b2 

7.bb 

l.i,9 
6. l 

o.O 
m.~ 
2i:5.4 

5. 92 
5. 96 

? . ;J 
?.34 

!, : ! 5 253.9 m.~ :c. 73 Ub 5. a m., 5. 79 Uo 

AIER-,E VALli:S •OR :HE ~AST 15 ~!'lf~TES 
l 9: 15 260, S 212 . 5 JO, 4~ 7 .Bl a.a 323. l 5.87 9. 40 

:c;: ~ ~ m.9 m., :u~ 7. 72 ~. ~ i:99.9 5. 83 9. 57 
1l: l i 
: 9: !: 

m.~ 
21,c:.a 

223.l 
224.5 

:c. i,2 
:u2 

7. 71 
? • 72 

5. o 
5.B 

23U 
m.1 

s.n 
5. 91 

9.43 
9.21, 

: 'i: 19 m.1 211>.b !C.57 ua 5. 9 272.i 5. 99 9. lb 
: , :20 
!'i :21 
: 'i :22 

• ?T,'f:.,.; 

: 9 :24 
;9:2; 

2~8 . ~ 
25U 
m.; 
m.5 
m., 
z:u 

21,. 7 
211.b 
2Ci,. 3 
:e3. 1 
'.68. ~ 
lc6. ~ 

10.69 
10. S7 
10. 74 
,0.61 
:u, 
!C.65 

7.58 
7. 70 
7,47 
7. 'J7 
UC 
7.56 

6.2 
c,4 
C,. l 
),! 

i. 2 
7. 4 

293.1 
263. 5 
285. ~ 
297. 4 
m.2 
m .• 

U! 
:.95 
5, ~9 
~. 9~ 
b.08 
o. 00 

~. ,5 
a. 99 
9.00 
8. 72 
8.Sl 
a. 41 

: 'i: ;,) Z10. J m.a :o. 78 7, 53 7, 4 !08. 4 6. 10 8. 44 
!9:27 ?00. 7 :71.3 :c .83 7.J4 7,0 Jl:. 3 5. 99 s. a1 
19:28 19U !73.9 :0.81 7. 52 u !lU 5. 90 8.oS 
: 9 :21 241. 0 m.2 !O. 43 7.81, i. 8 3:?.: 5. 99 8. 4! 
: 9 :3~ 270 . 7 ;90,3 :o. 39 7. 93 8.3 m.8 5. 9~ 8. 3~ 

A'JERASE 'J~LUES FCR THE cAST 15 N!MES 
l 9: 3C 240 .0 194,3 l0.63 7. 63 6.8 299,8 5. 9i' 8.36 

l 9: 31 27 ! . S !85.2 :C.44 7. Be 7. 1 304.5 i, . Oi Ui 
: 9:32 nu 196.2 10. 53 7 .84 7. 2 31U 5. 9; UC 
19: 33 270 ,2 200.5 !O. 50 7. 70 7.2 256.2 5. '17 a.so 
19:34 262.3 200.l 10.bB 7,1,7 6. 7 m.c 5.94 9.77 
19:35 258.0 m .1 10.68 7. 59 6, 8 m.4 U'i U4 
19:3~ m.4 202. 1 10, 49 7. 84 b.6 m.1 6,01 8. 79 
:9: 37 262.1 212.3 10. 5~ 7. 73 b, 1 277. ! 5. 98 Ub 
19: 36 2b0.7 212. 7 10.59 7, 65 5.8 256.1 1,,04 9. ! 9 
19:39 151.2 212.1 10. 90 7,46 6.0 27U 5.88 9.55 
l~:40 244, l 212.J 10. 79 7, 46 6.2 2B5.: 5.81 us 
!9:41 
19: 42 
19:'3 

238,8 
22U 
143.9 

209. 9 
211.b 
4U 

10. 97 
l!,03 
11.28 

7. 40 
7. 21 
7.35 

u 
~. 9 
6.2 

270. B 
29!.8 
278.3 

uo 
5.80 
U5 

9.83 
9,89 
9.94 
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Site 9 Seuge Sludge lncin1nar o&-os-mo 
!:MAN 6 CHAN l CHAN B CH~NlO CHAN 1 CHA~ 2 :HAN 4 C~AN 3 
BOILER BOILER 6l!LER BGlLER srm STACK STACK i,m,i.: 

rm 221502 221hOx I J2 I CO2 22·™~ 22• ca t co1 l o,
19: 44 20.3 "{. ..' ll. 38 7.31 ) . 9 m.o ~.Bl 9.H 
:9: 45 ;.z 2.0 11.44 i.U c.O 288.2 5. 8! ue 

AvERA6E vALUE5 FJR THE LAST 15 mum 
19: '~ m.a 107.o IJ.32 7. ~; o.4 m.8 ~. 9, q. 2~ 

-- ------·--·-----------------.. ------.. --- ----------- ....------------------------- --- ---
AYtRA5E vALJE5 F~R THE LAST HCUR: bO ~INJTES QF YAL10 ~ATA 
!9: 4~ 240. 3 197 .e 10. b3 7. c7 u 3'.4 .0 U7 9.39 
---·----------------- -- - -- --- ----·---------------·-------------- - - - - -----------·----
:9: 4i, 5. 2 1. 9 1:. 52 7. ~~ c. 1 2a'i.6 5.85 :~. 2~ 
:9: 4i 4. 4 1.E 1U7 ; . 3a ',. 2 3:2.: U) :c. 24 
:9: 46 3. i 1.) 1:. 60 , . 1a b.G m.o ~.e:s :c. 24. ,.:,:49 3. I l.E 1U7 1,.1 o.) m .c Uo :u, 
!9: 5( 3. 3 l. 7 11. 68 7. ~7 ~. 4 ' 3:i .3 5.75 i·J. 2j 
19: 51 J.-

• 0 1.7 1:. 70 7.33 6. l 307. I 5. Sl !C-.08 
l9: 5, 3.0 1.7 11. lS us 1,.1 321.7 S. 77 Ub 
!9: 5~ 2. q 1.6 1!.B~ 7. 34 o.O m.o s. 3b U6 
!~: 54 3.0 l.b 11.83 7.3S u 316,q 5.75 U& 
l q; 5~ 2. 7 l.b 11.84 U3 6,0 294.3 Ub us 
:9: So u u ILB4 7.!3 c.l 307. 9 5.79 9.91 
: 9: S7 3.1 1.6 I!. B5 7.33 b.4 328. 3 us 10.H 
: 9: se u 1.6 11.86 7.32 o.a 307. 3 5.22 10. 72 
19: s~ 2.8 I.: 11. 91 i.32 u H0.2 S.63 9.99 
20:0f; 2. 5 u 11 .96 i. 32 u 302. 9 5.69 U7 

AV£R~SE ~ALUES FOR TrE LAST 15 mum 
20:0C 3. 7 I . 7 11. lb us b.2 314. 4 U4 :C.09 

20:0l 2. 5 1.5 !2.02 7. 30 6.1 320.8 s. 81 9. 57 
20:02 2. 4 1.5 12.02 7. 30 ~. 5 317.4 us UC 
20:~3 2.3 I. s lZ.03 7. 28 u 308 .1 s.s3 9. 4S 
20 :04 2.0 1.5 12.06 7. 29 b. 4 307. 5 u~ U7 
20:0S 2. 0 l.S 12.14 7.29 u m.9 U:l 9.!O 
20:0o 2. 3 1.S 12.28 i. 2i !, •0 m.1 5. 'il U3 
20 :07 2.3 1.S 12. 37 i. 26 u 281 .E uo 9.12 
20:08 2.: 1.5 IUl i. 26 5. & m.o S.% ' . !2 
20:·)Q 1.7 1.5 12. b9 J. 2; 5. 9 2135.E s. ,4 1.C9 
20:10 2.2 1.5 12. 90 i. 2S b. I 274.1 Ul u~ 
20: 1: 1.9 l.5 13.l~ i. 24 u m.s U2 3.11 
20: 12 1.8 l. ~ 13. 4S i. 24 u 27S. 7 5.93 9. 97 
20:13 2.0 1.5 13.77 i .22 1,,0 28U 5.93 uo 
20:H 2.3 u 14.12 , -~ S,94'.£. b.l 276. 4 U4 
20: lS z.o 1.5 14.47 7.22 6,0 267 ,0 6,03 U0 

AVERAGE mues FOR THE ~AST l5 "INUlES 
20:lS 2.1 l.S 12.80 7.21, b.l 290.7 s.n us 

20:lb 1.9 l.5 14.83 7.21 5.8 275.7 s. 90 9.20 
20: 17 3U !04.2 12,81 !.S9 6.0 271.3 S.92 U9 
20: !8 : 91, 4 231.9 10,47 7.8~ o.O 290.~ ~. 82 q,37 
20:'l<; 223.4 "f30.2 7. 94 b.2 280. S 5.96 9.46 
20:20 226.5 230. 2 10.43 7.S8 5. 9 279.9 5.35 9.63 
20:21 m.9 231.8 lo.3S 7.87 u 2Bl,8 5,92 q. 45 
20 :22 230, 7 227,9 10.33 7.H b. l m.4 5.97 U! 
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Site 9 Seuge Sludge :ncir.eraor 06--05-19% 
C!!AN 6 CHAN 7 CfMN 8 CHANlO CHAN 1 CHAN 2 CHAN 4 CHAM 3 
BOILER SOIL ER BOILER BOILER STACK STACK STACK HEAm 

mE ~(!!5C2 2~1NGx I 02 I : 02 ~~1'HC 'QI CO qoi 1 02 
20:23 230. 7 233.2 D.53 7. 60 s. 7 279.7 5.81 9. 55 
20:24 230.6 228.6 10.48 7.62 6.2 278. 0 s. 76 ua 
20:25 232.2 229.l 10. 57 7. 75 6.C 21!7. C s. 78 9. 76 
20:2i, 232.4 m.s 10. 57 7. 70 0.2 26U s. 70 9. B2 
20:2i '-'23!.2 227,b 10. 71 7.64 s.q 29U 5.72 'I.98 
20:26 232.7 228.b 10 ,63 7, 63 u 30U S.62 9. 75 
20:29 237,4 224.5 10.51 7.83 i,,0 292 .4 5. 76 9.1,8 

20:30 243.9 22?.7 lo.57 7. 74 o.4 30U S.77 9.84 

AVERA6E VALUES rnR THE LAST 15 NINUTES 
20:30 200.2 205. 7 10.94 7.75 6.1 285. ~ 5.80 9. s~ 

20:31 245,2 m.1 10, 53 7.75 6.2 300.3 s. 71 9, 71 

20:32 250 .1 224.4 10.30 a.06 6.0 , 288.2 S.82 9.61 

20: 33 265 .3 227.2 10.09 8.06 5. 9 281.0 s. 91 9.30 

20:34 270, 5 222.2 10.21 8.06 6.1 276.4 6.00 9.37 

20:35 270,9 224.5 10.19 8.12 5. 9 285.S s. 95 9.41 
20:30 274.9 221,4 9.99 8.26 5.9 269.6 6.04 9.35 

20:37 277.9 224.2 10.11 a.21 6.0 273.6 b.04 9.46 

20:3S 286. 7 224.0 9.76 8.40 5. 7 256.6 6.10 9,32 

20:39 289,7 222,7 u0 a.3o 5.6 251 .4 6.13 U5 
20:40 29! .5 230.5 10.09 8.1~ 5.6 257 .9 6.07 9. 4E 
20:4! 283.4 228.5 10.18 a.11 5. 9 260.l 5, 99 9,66 
20:42 279.9 231.6 10.31 7.% 5. 7 274.9 5.91 9,83 
20:43 279 .9 226.l 10.00 8.23 6 ,1 270,2 5.92 9 .53 
20:44 t83.2 221>.3 10.22 8.08 6.2 267 .5 6.02 9.35 
20:45 275.3 222.3 10.45 7. 77 6.5 298. 9 5.80 9, 57 

AVERASE VALUES FOR THE LAST 15 NINUTES 
20:45 275.0 m.4 10. 16 9.10 5.9 274.1 5. 96 uo 

----..---------------------... --.......... --------------------------------------------.. -----
AVERAGE VALUES FOR !HE LAST HOUR: 60 NJN~TES OF VALID DATA 
20:45 120.1 108.6 11.42 7.bl b.l 291.2 5.86 9,5q 

----- -------------------------------------------------------.. -------------- ... -----...-
20:46 275.4 228.B 10.24 8.09 6.5 287 .2 5.84 9. 52 
20:47 284, I 227,0 10.23 8.02 6.3 263.6 s. 79 U6 
20:48 289, 7 226.2 10.16 8.10 6.4 264.8 s. 95 9.47 
20:49 272.8 216.3 11.77 6.6B B. l 352.7 U4 10.45 
20:50 236.8 212.0 12.29 6.33 9,4 391.S 5. 13 11.33 
20;51 210.7 206.9 12,64 1,.14 9.4 417 ,3 4.81 12.01 
20:52 205.0 209.9 12.34 6.32 9.3 420.2 4.92 1U8 
20:53 198.6 203.8 12.92 5.86 u 442.0 4.88 12. 99 
20:54 lS3. 8 202.9 13.14 5.63 8. l 472.0 4.61 13.88 

CON~ENTS: End of Run 9 
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CALIBRATION SUMMARY 

S0Uf;CE: Sit~ 9 s~w~ge Sludge Inc~neraor 

REASON: Direct c-=>l check after RLm 9 
. 

DATE : 06-05-1990 TIME: 20:~5 - 21:30 

MONITOR GAS 
AID CHAN DESCRIPTION UNITS VALUE 

6 BOILER ppm502 (J. 0 
6 BOILER ppmS02 218.0 

7 BOI'._E", ppmNO:·: (I. (1 

7 BO ILC.;; ppmNCl>: 240.l) 

8 BOILER 'l. 02 0. ()(i 

8 BOILER I. 02 12.50 

10 BOILER ½ CO2 0.00 
10 BOILER I. CO2 11.01 

1 STACI< ppmTHC o.o 
1 STACK ppmTHC 181.2 

2 STACl0:: ppm co o.o 
2 STACI< ppm co 457.5 

4 STACK '1/. CO2 0.00 
4 ST1~CK 1/. CO2 11.01 

3 HEARTH 'l. 02 0, (H) 

3 HEARTH 1/. 02 12.50 

MONITOR 
RESF'O i•lSE_ 

1. 9 
226.7 

1. :,, 
24:'.~.;: 

o.o~ 
12 . 61 

(I .(H) 

.::.1. (13 

1 . (I 
179.0 

6.9 
458. 5 

-0.02 
l(i.92 

0.(i6 
12.6(> 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage SludQe Incineraor 

REASON: Initial direct cal - 6/6/90 

DATE:~ 06-06-1990 TIME: 07:40 - 08:28 

MONITOR GAS MON I TOF-: 
AID CH1'.'iN DESCRIF'TION UNITS VALUE _ F:ESF'ONSF.:_ 

6 BOILER opmS02 (, .o -- 7 

6 80 ILEF: ppmS02 218 .,) 219.7 
6 BOILER ppmS02 :-61.4 3<'.:-2.6 

7 � i.'.iOILER ppmNOx 7 • (1 0 .. (, 
7 � BOILER ppmNO}: 240.0 23'7. '7 

8 BOILER % 02 (I. ()(1 0.05 
8 BOIL.ER 'l. 02 12.5(1 1'2.50 
8 BOILER '1/. 02 20.6(1 :20 .. 6=· 

l(l BOI!_ER 'l. CO2 0. (i(l (l • (H) 

10 BOILER i: CO2 11.01 11 , (J(I 

1(> BOILEr, 1/. CO2 17.46 1/.62 

1 � STACf:'. pomTHC 0.0 1.:) 
1 � STAG< pprnTHC 181.2 182. ::, 

r, �
STAD'. ppcn co (l • (> 1. _: 
Sl f)CI '. µpm 457 .. :,er.: � ,157 .8 

4 STAG.: '1/. CO2 (>. o,:, (). o:-. 
4 STACI< ·1. CO'.'. 11.01 1.1.. ,-,4 

HE()RTH 1: Q? o.oo (,. (,:3.,., 
- HEARTH 'l. 02 12.51) 12.5()
3 HE?\RTH '1/. 20.6002 � 20.68 
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;:te 9 Seuqe S!Jdge l~cineracr Ob-Ob·!990 
CIIAN 6 SHAN 7 CHAN 8 CI-HNIO :HA~ ! CHAN 2 CHAN 4 CHAN 1 

:m 
·)8: ~l 

BOILER 
2~1sQi 

2, 4 

BO!LER 
221NQx 

u 

BCIL~R 
'I Q2 
20. 59 

BCILER 
~m 

O.Ob 

me~ 
2~·TH~ 

b. 9 

STACK 

,~· c~ 
:;su 

srm 
3 :g2 

UJ 

~EARTH 
'( ~, 

1• 56 
JB: 3~ 15. e 67 .o :b.15 3. 4ci 7, a 408.1 5.37 ; . E2 
JS: J:: 
OE :J• 

! 47. ~ 
. ~q. 5 

210. 3 
2:~. 4 

: 1.20 
11. 40 

7, I I 
i,.97 

7 .b 
7..• 0 

418.2 
m.2 

5. 40 

~ '4! 
'. 62 
us 

OU: 109_. a m.o I!. 39 7.C4 i. 3 m.4 : , l2 8,99 

OE :3~ rn.s m.a t!.28 7.11 ; , I m.' HJ U4 
ca: 3; : 12. 7 279.6 I!. l2 i.C7 7.(, 40'i ,t 5 .4J 6.9e 
;a :3~ 
JS: l~ 

2:c, 7 
m.9 

278.5 
23!. 3 

: I. 4i, 

!l.H 
b.1: 
6. 96 

7. J 
7.: 

416. ! 
414 .a 

5. JS 
5, JC 

1. ~5 
1. :J 
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----------------------------------------- ----- - --- --------------------------------- --

Site S Sew.iqe Slud~e In: ineraor C6-0o-1m 
CH~N 6 CHAN 7 CHAli 8 CHAlilO CHA~ CHAN 2l CHAN 4 CH~ 3 
BOILER BC ILER BOILER BOILER STACK STACK STACK HEARTH

THIE ~21S02 221NOx I 02 I CO2 ~21THC 221 co I CO2 I 02
08:45 237 .B 227.1 10.93 7.U ].2 m.2 5.~9 U5
08:4~ 241.3 218. 7 11.25 7 .05 7.0 404.7 5.45 9.23 
08:4i 23'1.9 220.2 l!,26 7.09 7.2 rn.2 5.41 9.32 
06:4~ 244.0 219 .o 11.02 7.28 7. 1 39U 5. 45 9.31 
08:4~ ~Se.O 223.2 10.07 7 .47 7.0 382,2 ~, 53 8.% 
08:5(, 260.3 220.4 10.83 7.45 6;6 361, 5 5. 72 8. 5! 
08:5! 256. 3 217. 2 l!.00 7.29 6.B 367 .o 5.5~ a.6~
oe:s1 252. 9 216. 2 10,96 7 .36 6. 7 m.4 5,62 8,75 
06:53 253.2 212. 6 11,03 7 .25 6.9 372.6 5,50 a.ac 
08:54 252,5 212,3 11.02 7 .29 7,1 379.3 5.59 8.82 
08:5: 250.1 207 .4 11.13 7. 14 7 .3 381.7 5,48 6.82 
oe:s~ 246.9 209. 9 11.14 7.18 7,0 389,5 5,49 U3 
08:5i 244.3 207. 3 11.15 7 .14 7.2 m.2 5,43 9,03 
08:58 247 .5 208.7 11.07 7.25 7.0 ,388,1 5.5-0 8.94 
08:5~ 246. 9 208.7 11.01 7. 23 6.9 m.c 5.52 8.94 
O'I :O~ 246.6 209, V ll.ll 7.25 6.9 mi.2 5.50 U5 
09:01 251.3 211.3 10,79 7 .47 7.0 m.o 5.56 8.94 
09:0~ rn.9 210.6 l!,00 7 .31 6.3 362, l 5,61 8.90 
09 :03 250.4 21 I. 9 10,88 7 .43 6.9 374.6 5.62 9.0Z 
09 :0~ m.2 213. 9 10, 96 7.31 6.9 365.8 us 8.83 
09:05 255.4 216.0 10.a3 7,46 6.8 365,0 5.64 B.86 
09:0e 253.6 209. 9 11.03 7 .22 354. 1 6.8 5,57 8.80 
09:0Y 251.2 210. 9 11.01 7.27 6.8 365.4 us 8.92 
09:0E 247.4 209.4 11,10 7. 13 7 .o 366,6 S.49 9.10 
09:or; 242.3 205.5 11.30 7.00 1,,9 m.3 5. 41 9.29 
09:1(1 239.8 203 . B ll.28 6.92 7. l 387,5 5.37 9.33 
09:11 241.6 206. l 11.21 7 .09 7.0 368.,B 5.33 q.35 
09:12 242.0 205.9 ll.1B 6.8 ~.427.06 375.6 9.39 
09:13 241. 9 207. 9 11.27 7.04 6,9 381.2 5.3b 9.37 
09:H 242.5 208.0 11.07 ·7 .17 u 381.7 5.42 9.49 
09:15 m.9 21 l. 2 11.10 7 .18 6,8 372.6 5.41 9.36 
09: le 2S0.5 211.7 10, 97 7.29 6,7 ~9.a ~. 50 9.44 
09: li 251.7 11.00212.0 7.23 6.6 358. 9 S.4/r 9.40 
09:IE 25U 213.5 10,89 7.38 6.4 358.2 5. 55 U7 
09::r; 2SS .6 213. 5 10. 5~ 7.56 6.2 342.1 5.56 9,22
09:2(, 264,2 214.6 10.32 7. 78 6,3 334.5 5.75 a. 79 
09:2! 2~.7 m.4 10.31 7. 75 6.1 324. 5 5,80 8.55 
09:2£ 268,5 217 ,7 10.18 7.91 6,0 324,3 s.ao 8.40 
09:23 275.C 216.0 1M5 7. 9i 5.9 3~.2 5. 92 8.26 
09:24 2Bl.2 220.C 9 ,99 8,06 5.9 303.5 5.93 8.29 
09m 2B5.8 222.2 9. 70 8.2~ S.6 297.3 6.04 8.16 
09:26 288.1 220.1 10. 12 7. 93 5,J 284.3 6.07 8.15 
09:2i 272.S m.o 10.41 7. 73 6,3 m.e S.93 8.74 
09:::& 269.3 21U 10. 57 7. 5~ 6,4 320.4 5.73 8.92 
09:2~ 264.E 213.8 10. 53 7,63 6.2 327.9 5. 72 9.13 
09:3(• 261.~ 210.8 10. 95 7.18 6.2 333,4 5,6B 9.44 

---.. --------------------------------------- ----- .. --------------------------------... -- 
AYERA6£ VALUES FOR THE LAST HOUR: 60 IIINUTES OF VALID DATA 
09:30 rn..e 210.~ 11.22 7. 12 6.8 374.0 5,54 s. 94 

v9:31 251. 9 210. 2 11.25 7, 04 6.5 358.i, 5.43 10 , 25 
09:3~ 244 .2 204.4 11.36 6.88 6.5 371.2 ~.32 10.56 
09:~~ 242 .4 205. 5 11, 50 6. 82 6.6 381.4 5. 19 ,0.65 
09: 34 242. 7 203.6 11, 35 6,90 6.6 m.2 5. 27 :O.c7 
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Site 9 Se~age S!udge lncrner,ior Oc-06-199(• 
CHAN 6 CHAN 7 CHAN 8 CHAN!O CH~N 1 Cr.AN 2 CHAN 4 CHAN 3 
BOiLER BOILER SOILER BOILER SIACk STACK STAC~ HEAR Tr 

TINE 
09:3~ 

H•502 
240.4 

2Qi~Or 
200.i, 

X02 
11.57 

I CO2 
i,,74 

QQITHC 
6.9 

~~· co 
398.6 

I :02 
5, 15 

l 02 
10. 7S 

09:3e 235.6 200.9 r1. 49 i,, 79 6.9 400,S 5. 21 ll.02 
09: 3; 236. 2 199.1 11.61 6.6i 7.1 416, 9 s. 10 10.% 
09:38 :.236.C 202.0 11.45 o.S5 7.3 413.2 5.20 10.8~ 
09:39 237. 9 199.4 il. 52 6. 72 7. 4 420,4 5.14 10. 76 
09;4(, 239.3 204. 4 11.05 7 .13 6.7 396.3 5.27 10. 34 
09:41 245.3 203.2 !O, 93 7.12 6.7 378. 7 5.43 9,81 
09:4~ 246.4 203. 9 10.97 i.H 6.7 373,1 5.47 9.73 
09:4~ 251.6 205.6 :c. 71 7,33 6.8 364.1 5. 53 9,42 
09:44 254.~ 206. 4 IC. 74 i ,39 6.b 3b5 . 4 s. 58 9.13 
09 :4~ 261.2 206.1 lO, 5~ i .46 6.4 334 ,9 5, 71 8. 91 

AVERAGE V~LUES FOR THE LAST 15 NINUTES 
09:45 244.4 203. 7 ll.20 i ,Oj 6.a 383,9 5.33 10.26 

09:41: 259.1 207.2 10.67 7 .43 6.7 346.2 5,64 8.71 
09:4, 261.0 206.4 10.44 7.59 6.5 332.3 5. 75 8,61 
09:46 260. 9 208.3 10. 54 U3 6.5 341.B 5,69 6.38 
09:49 
09:5(• 

261.3 
256.1 

207 .8 
20U 

10. 50 
10.74 

i. 54 
7 .36 

6.6 
6.7 

328.4 
m.2 

5.82 
S,66 

8,28 
8.25 

09: 51 250,8 206.6 10.65 7 .46 6.i m.o 5,69 6,26 
09: ~~ m.9 207 . 6 10. 73 7.31, i,, 5 m.o 5.64 7. 99 
09:5~ m.o 211.1 10.60 7 .49 6.7 346.4 5. 71 8,01 
09 :54 252 . 6 206.8 10.77 7 .28 6.4 330 . 4 5.65 8,05 
09:Sj 252. 7 207.7 10. 70 7.40 6.5 354.4 5.62 8,02 
09:56 252.3 205.J 10.73 .7 .30 6.9 349.8 5,60 8.16 
09: Si 250 . 7 206.J 10. 79 7 .33 6.B 359 . 2 5.~9 8.40 
09:5~ 252 .2 205.6 !0,07 7.35 6.5 356.5 5.59 ua 
09:59 257 .6 210. e 10, 55 Ul 6.5 m . 2 U4 8. 57 
10: oc, 264. 3 209 ,I, !0.3i 7.e3 6.4 334 . 4 5.76 6.49 

AVERAGE VALUES FOR THE LAST 1~ NI NUTES 
10:00 256 .1 207 .6 10. 63 7. 4• 6.6 345.2 5.6o e. 32 

10:Cl 26b.3 2!1.6 10. 46 7 .60 6.2 332.6 ~.69 e.s8 
10:02 268.8 213.1 10.23 7.80 6.0 331.0 5.81 8.66 
10:0~ 271.0 211.4 10. 43 7.61 6.0 323.2 5,74 8. 65 
10:04 270 . 9 212.3 10.34 7. 74 5.8 320.5 5. 79 8.93 
l0:C5 267 .3 20U 10. Sb 7.46 6.0 32U 5,67 9.12 
10:oe W.6 212.5 10. 43 7,67 6.0 329.3 5.66 ~ ,2S 
10 :Ci 268.3 212.2 10.48 7, 51 s.a 327.8 5.64 9.36 
!0:06 266.1 213.8 10.43 7.65 5. 7 321.7 5. 64 9.43 
,0 :0~ 265.1 211. 4 10. 49 7. 52 5.6 332.6 S,67 9.39 
10:1(, 262.9 211.5 10. 56 7, 52 6,1 32U 5. 57 9.47 
!0:11 262 .6 212.2 10.44 7.54 i,,0 342.6 5.63 9 .i>v 
~O: 12 
!O: 13 

2bl.l 
m.4 

210,9 
214.4 

10.62 
10.36 

7 .45 
7 .64 

5. 9 
5.8 

339,l 
3U.4 

5. 52 
5,i,7 

9.62 
9, i,2 

!n: 14 265 .2 211.5 !0, 62 7.41 6.0 343.9 5. 54 9. 57 
10: !~ 263.2 2'.4 .o 10 . 32 7, 71 5. 9 342 . 9 ~. 06 ~ .02 

AYER~GE VALCES fOR THE LAST 15 N!NUTES 
10:15 m.e m.1 10 .4~ 7. 59 5. 9 332 .4 5, 66 9,16 

10: :~ 265. 4 212. 3 10 . S8 7.45 5. 7 338.~ 5,60 Uo 
10:li 163.6 215.1 10.37 7.70 5. 7 332 .3 5. ii' 9, cL 

E-113 



Sitt, Se11dge Slud~e IncinerHr Co-OH99'.o 
CHAN b CHAN 7 CHAii a :HANlO C~AN 1 CaAA 2 :HAN 4 (NAIi 3BDILEii 80! LER 80 !L~R B01m ST~CK STACK 5'F~CK r.EART~llNf 2~•~02 Q,,~o. % :2 l CJ2 ,21HC 2~• CJ l CJ: • J2!~: 18 21,6 . : i:12.3 :c .~5 7.44 u !36. C ~. 5r; 9. es!:i: l9 26C ,6 212. b :o. 51 7. Se 5.,:c: 2(1 

m.~ 5, bl 9.clm.s m.4 !O. 43 7. 52 5. a 330. 7 Ul , , 61:c :2! 26~. ~ 212.7 JO. 54 Ul u m.a 5. ~9 l.¢010:2? to!,.S 211.b 10. 36 7. ~8 u m .1, ~. b4 9. b7!C:23 265. 7 210, B 10, ~8 7.49 ~. 'i 342, 9 ~. ~I, q .67L0:24 U:4.3 m.1 10,41 Ui o.3 351.7 ~ .!i4 q.1,510: 25 261. 'i 21U 10 , 72 7.3, o. 2 363.J 5. 51 ~. 83!O: 2~ 256.4 214.4 10, 52 7. 47 C, 2 m .3 U5 ~. 88D:2i m.1 213. 2 IC.ca 7.l2 C, 4 3i,Q .2 5, 44 9. 7b10:25 2bU 216. 2 10. 32 7. 75 C.J m.4 5. b3 ~ .3a IJ: 2• 209. 4 213. 4 .o. 4; 7. 4~ c.O 3J) . b 5,67 a.e!
D:~(, ?e~. ! 2'.l. 6 I~. e6 7.43 e. 4 m.J ~.el U C 

avE~AEE ,~UES FC~ THE L~ST 15 ~.mm 
IJ: 30 m.2 2~3. 0 10.51 Ul 6. C 345, 4 ~- ~q 9. 57 

-.... ------------------------ ..........--------·----------- -------·--------.... .... .. ... -- - --.............. �
MEQAGE ~AL~ES FOR THE LAST HCUR: 60 mum OF 'JAllD OATA 
10:30 m.J 209. ! 10, 70 7.38 u 351. 7 5.56 9. 35 
-·------___.. -------------------------·--------·-------------------------------------
10:3i 259. 2 208. 7 10. 57 ua b. ~ m.c 5.bO
10: 32 263.4 207.5 10. 55 7. 54 6. 4 J!b.8 

U4 
5. bo , .00 

10: 33 2i ! . 3 2CU 10.22 7. 70 b. i 3~3 . ~ 5. 79 a.!3 lC:34 2S!. 3 201. J 10. 29 i. 71 6. 4 374 . 4 U7 7.i:l
lC: 35 i34, 3 !9U l0.05 7, 39 u 3~5.3 5, ~3 7. l l:c: Ji, m.b 195. 3 10. 14 7. S2 7.) m .1 5. 85 b. 4a:o: 3i m.o 193.1 10. 30 7.65 8.0 369 . 3 5. ~! ~. ~2
10:Je 279.2 193.5 10,39 7. 55 s.a m .1 5.64 b. ~5
10: 3~ 292. 4 195.5 10. 13 7. 87 8.9 41B, 4 5. 77 u~10: 4(, 2es.a 194.2 JO. 20 7. b6 u 411.1 U3 o.23
10: 4! 277 .8 198.1 10.32 7.68 9.2 4!3 .3 5. i] b.30 
10: 42 276.1 197. 9 1U9 7.64 9.2 389.6 5. 77 6.22
10: 43 268. 5 197.4 10. 51, 7.H 8. 8 409.2 5.66 U9 
10: ·~ M.7 !98.! 10.41 7.57 a. 2 385. 3 5.6? 6.29
10: 45 2oU 201.2 10. 41 7.55 3. 0 404.3 5.68 uo 
MR~6E VALUES FJR m LAST 15 mum 
:o: 45 m.1 198,6 LU2 7. 64 7.9 39C . l 5. 75 o.'/8 

:o: 41, 270 . 6 200.4 10.36 7, 57 7 .9 37!.6 5. 77 0.11 
10:4i 265.C 199.6 10.63 7.33 a.3 406 . : 5.67 ~, 48 
!0:48 253. q m.1 lJ, 70 7.26 3.4 ,01.1 5, 56 6. 74 
10:49 m.1 199.4 10.72 7 .26 4LE.76.7 5. 50 6.85 
10:50 252. 7 198.4 10. 70 7.27 B.2 m .o U3 
10: 51 251. 5 196.5 10. 75 7.20 8. 7 414.8 U8 8. so 
10:52 m.2 200. 9 10. 74 7.28 a. 4 422 .6 5. 47 !2.24 
l C:53 251.2 m.l 10. 66 1.29 8.4 40!. 7 5.51 12. 42 
10: ~4 252 .6 m.1 1U5 7,2b 8.3 m.3 5.50 7 ,09 
! C: ~; 253.8 m.o 10.62 7.33 a.1 m.o 5.55 7 .34 
10: So 255.9 198. 9 10. bl 7. 37 7. 7 418 ,9 U2 7.33
IC:~; 260.B m.s ll..fl U5 7. 6 386.2 5.61 7, 11 
IC: 56 264. 4 2~0.5 !2.04 0.00 7 .6 405 . 5 U7 7. 13 
10: 51 m.5 19B.3 3.39 8.67 7 .3 377.0 5.66 7.06 
11 :00 265. 7 19&.6 0,07 11.04 7.3 405 .7 5,61 7.02 
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>i te ~ Se•iqt Slud~~ lnc1nericr Oi,-Oii-! 99C 
OlAN b CiiAN 7 CHAh B CkANll C~AH I C~AN 2 SliAN 4 ~HA~ 3 
BOILER BOILER BOILER BOILER STACK STACK SiA:K ~EA~i~ 

rig mm m!jjlr I ~2 HC2 2~,TH~ m co ~ ~oi % G2 
!I :02 262.7 m.6 3. 74 b. 7b 7. 5 422.~ 5. :1 7, 04 
!I :03 264.l !YS.l !2.24 0. O! 7. 2 402.4 5. 60 7, 05 
1: :04 265 .2 :96.l 12. 50 0.00 7, 7 rn.4 5. 62 us 
1!: 05 m.e :96.1 ll.44 5.58 7.6 4!9.4 5. 59 u~ 
1! :06 2bU m.2 lC.92 7. 40 3.0 4! 7,4 5. 55 7' !~ 
1: :Oi 262 . 7 194.8 :o, 99 7.Jb u 42S . 7 us 6. 96 
1~ :J6 265, 0 m.a !C .84 7,49 a. o 40: .a 5. 59 o, 61 
I;: )q 

l ! :J~ 
264 , 0 

2o4 . : 
:94.S 
193.5 

10, 93 
:O. 9 I 

7.3, 
7. 45 

8. 4 
8. 0 

m.o 
393.5 

U4 
5. b4 

), oi 
b. 67 

1::1, 
! ~ ; ! ~ 

103. b 
2eU 

194.8 
J94, 3 

!O. 91 
!O. SO 

7. 4! 
7. 53 

e. 5 
E, l 

41U 
394.3 

U7 
5.bl 

6. ~· 
6 ,64 

8.3 1:0. 7 : , b2 6 ,4b 

: : : : 4 164.e ;2,2 tl. e9 6. 80 a. 3 404,0 ~. ~a u, 
E:~5 !JU 150.3 10.94 i . 33 3.3 403.7 5.bO L45 

~VtRAoE JALJES rnR THE LAST 15 "IHUTES 
1:: 15 249. b 193 .4 9, 93 6, 47 9. 0 4oa .o U9 6. 79 

1: ~ lo 2 sa. 7 199. 9 !O.ob 7 .69 7. 9 � l91.J 5.67 c.24 
11: 17 M.' 198.9 10, 79 7. ~2 i .6 371 .6 U6 e.08 
ll: IS 263.9 199.6 10.n 7. 44 7. 9 m.0 5.66 6.35 
ll: 19 m.e m.o :0.86 uo 7. 9 380. 0 5 .63 6.32 
1: :2v 2o~.c ITS,9 10.89 U5 7 .6 3'16, i: 5.64 Ul 
l! :2: 264. 7 197 .8 10 ,81 7.53 u 375.9 5, 66 b. 34 
1:: 22 2o2.6 1ou 10. 93 7. 40 7.b m.l 5. 1,4 !,, ~2 
1: :23 2o3. 9 199. l JO. 76 7.60 7. 5 m.1 5.1.4 6.58 
ll: 24 267. 9 2C0.6 10.80 7. 52 7. 4 376.6 U6 6.~ 

!l :2~ 268.9 i 97 .1 :o. 74 7. 59 7. 1 m.5 5, 71 
:1 :2b 270.8 !98.6 :0.67 7. 65 7, 6 379 .o U6 ,b,7! 
!l :2i m.9 199, 7 10.62 7. 74 7. 0 3b0,3 5.74 ! 7. 90 
! ! : 26 m.2 198.l LC.bl Ul 7. : 3a3.4 5. 72 17. 65 
: I :29 269. b 198.5 10 .85 7,55 7': 374,7 5. 70 !7, 7l 
11 :30 270.! 196.i 10. 75 7. 5b 7. 6 � 371.7 5.62 17, 90 

AvE.~AEt ,Al~ES FJR TH£ LAST l5 NIHL TES 
L:30 267. 4 t9e. 5 10. 78 7.5b 7. 5 � 377.1 U/ 10 .17 

-------·------------------------------------------------------·-------------------....
AYE~AGE YALUES Fnii THE LAST HOUR: 60 "INUTES OF mID ~ATA 
11 :30 m.s 194.9 10. lb 7, 12 7. q 394.4 us 7.65 
----------- ..... -- .................................... ----- --- ----- -- ------ -- ----------- --- -- --- --------
ll :ll m.7 198.2 10.87 Ub i, 4 m.: 5. ;q 18,: I 
I, :32 m.1 m.1 10.91 7,47 7. 5 1;,a. 5 5.o: 18. I 9 

:::33 m.3 ;99.0 !C.89 7,41 7. 4 390.8 5. 54 18.43 

:1 :34 260,4 :97 .7 10. 91 7.40 7. 3 H0.9 5.55 :9.78 

! I :35 m.1 :~u :o. 95 7. JS 7.4 394.9 5. 53 io. 52 
: l :3i, 258.6 195.l 11.00 7.32 7 ,4 371.2 5.5~ 20.i,2 

11: li m.o m.s 11.14 7 .20 7. 7 3'14 .8 5. 45 20, 63 

:1 :38 253.6 194.5 11.00 7.33 7. l 361.o 5.49 20.i,3 

11 ~3~ 258. ! 195,i 10.98 7 .34 7. 6 387 .3 5.~ 20.64 

I:: 4(1 260,3 197 .B 10. 93 7.42 7.2 380.2 s. 56 20.b4 

11:41 m.2 1'16.5 10. 97 7 .36 7, I � 31,o.b 5.59 20.05 

11:42 � 256.6 197.2 10, 99 7.35 ?.3 376.9 5 . S8 20.0S 
3oU 20,bS11:43 2S6.0 194,S 11.07 7 .25 7.2 5.53 

11:44 m.1 197.9 11.07 7 .25 7. 5 � 378.3 5.49 20.65 
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Site 9 Se•c1ge Slud9e ln~ineraor 06-06-1990 
Cl!AN b CHAN 7 CHAN 6 CHAN!O CHAN 1 m~ 2 Cn~M 4 CH~W 3 
9DILER BOILER BOILER BOILER STACK STACK STACK HEARTH 

mr 
11 :45 

~~1502 
253.0 

22a!IOx 
m.s 

I 02 
11.15 

l CC2 
7 .19 

~~alHC 
i.O 

~~· co 
364.b 

I CO, 
s. 51 

I ~2 
2U5 

AVERAGE VALUES FOR iHE LAST 15 "INUTES 
l1: ~5 258.8 m.; 10,99 7,34 1,3 37B.4 U4 20. 10 

11: 46 :250 .2 197,l 11.10 7.2() 7 .4 385.5 5,4B 20.tS 
11: 4; 250,7 !97.5 11. 10 7. 24 7.2 372,5 5. 4b 18.33 
11:46 
11:49 
11:50 

252.3 
m.9 
m.4 

200.5 
19B.O 
202 .4 

11.0b 
11.08 
11.13 

7 .27 
7 .23 
7.22 

7,3 
7.2 
7.1 

370.1 
369.3 
373,5 

5. ~l 
5.49 
5.45 

9.74 
7. 78 
7.61 

11: 51 252.2 200.3 11.06 7.2~ 6,9 365,7 5.52 U6 
11 :52 254.1 203.4 ll.00 7.36 7.l 361.6 5.50 7 .59 
11: :3 2i,0,4 2Cb.O 10.S2 7 .49 6.7 348.9 5.63 7 .67 
11 :54 m.3 203.9 10.97 7 .32 7.0 m.6 5.57 7.70 
11 :5j 259.8 205.5 IO,a4 7,51 6.a m.a 5.60 7.H 
11: 56 2~7 .i 201.B 10.80 7 .47 6.B 338.2 5.63 7.44 
11: 57 261.3 201.5 I0,75 7,57 6,9 m.2 5.67 7.31 
11:56 259.B 200.5 10.a: 7.49 6.6 m.1 5.72 7.28 
11:59 256.8 200.5 10.81 7.49 b.7 357.7 5.64 7.25 
12: oc, 257 .9 197 .5 10,83 7,45 6.7 m.4 5.68 7.12 

AVERAGE VALUES FDR THE LAST 15 HINUTES 
12:00 255.6 201.1 10,94 7,37 7.0 m.2 5. 57 q,25 

12:01 m.9 200.0 10.32 7.50 6.8 m.9 5.57 7 .14 
12:02 25B. 5 198.6 10.67 7.~ b.7 347.5 uo 1,,84 
12:03 260.7 198. 7 10, 75 7. 53 7,0 36-0. 0 5.67 1,.64 
12:04 
12:05 

263.8 
m.7 

200.3 
199.2 

10,1,l 
10.&7 

7,69 
7,59 

b.8 
7.o 

345.0 
354.4 

5.73 
S,72 

6.53 
6.37 

12: Oa 26~.3 199.6 10. 71 7.63 6,8 356.2 5. 73 us 
12:0? 
12:0B 

263.7 
261.6 

m.8 
m.1 

10.H 
10.83 

7.53 
7. 51 

7, 0 
b,I, 

m . 5 
374.9 

5,68 
5,62 

6.58 
6.62 

12:0~ 260,4 194.0 10.76 7. so 7. l ~64 .4 5.65 o.57 
12: I(, m.o l9b. l 10. 70 7.b2 6.9 385. 8 5,56 b.65 
12: 11 272,8 193,4 lUO 7. 73 6.7 344.7 5.80 6,31 
12: 12 
12:13 

275. 7 
276.3 

193.8 
195.5 

10,64 
10.51 

7.i,4 

7.so 
6.9 
6.6 

379 . 9 
m .9 

5.73 
5.80 

b,51 
6.11 

12: 14 280.1 198.3 10,66 7.63 6,8 362 . 6 5.B2 5,86 
12: 15 m.1 196.3 10,67 7.62 b.7 m . 4 5.76 6.03 

AYERA6E YALlJES rOR THE LAST 15 ~INUTES 
12:15 206.l 197.0 10.68 7,1,1 6.8 360,B 5,70 6.49 

12: 10 271 .4 200.2 10.56 7.71 7.0 351,,8 5,73 6.10 
12: li 270.5 m.1 10. 75 7,Si 6.~ 354 , 1 5.77 1,.37 
12:lB 2o0.B !96.9 10,83 7. 44 7, 1 348.8 5,bl 6.48 
12:19 259.9 :98.8 10. 76 7.55 6.8 362 , 7 5,b6 6.45 
12:2(1 264.1 198 ,8 10. 58 7. 66 6.8 336 .3 s. 71 c,, 15 
12:2! 268.0 199,3 10.59 7 .c9 6.7 3~. 3 5.b9 ~.9e 
12:22 267. 1 199. 7 10,59 7.69 6.6 325 . l 5. 75 5.a~ 
12:23 268.0 200. 7 10.57 7.68 6.6 343.6 uo 6.13 
12:24 269.7 199 . 5 10.50 7.78 6 .3 32B . 3 5. 77 ~ .87 
12:25 270.0 200.2 10.76 7.48 b,8 347 ,4 5. 73 6.24 
12:20 254.0 193.7 10.96 7.34 7.2 367, 2 5.60 6. 75 
12:27 2~2.5 !97 .2 10.88 7.36 7.a 40U 5.50 6. 9b 
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S1te 9 Eeuge Slud~e lncineraor 06-06-1m, 
CHAN 6 CHAN 7 CHAN 6 CllANlO m,N 1 CrAN 2 CHAN 4 Ci!AH 3 
BOILER BOILER BOILER BOILER STACK STACK STACK HEARTH 

mE 22•502 221NOx I D2 XCO2 221!HC 22• ca 1 CO2 1 02 
12:28 2SB.8 198.6 10.59 7. 7C 6.9 361,,0 5.1,3 6.3S 
12:29 275.4 197.8 10.48 7.75 ~.8 33U 5.73 6.57 
12:30 283. 5 m.s 10.42 7.90 6.3 342 .3 5,82 6,J4 

AVERAGE VALUES FOR THE LAST 15 MINUTES 
12:30 )66.2 198,5 10.6~ 7 .62 11.9 m.5 5.1,~ 6. 34 

------------------.. -----------------------------------------.......------.. -------------
AVERA6E VALUES FOR THE LAST HOUR: 60 MINUTES OF V~l!D CATA 
12:30 261.7 198 .3 10.82 7.49 7 .o 3o2.5 5.63 10.54 
------------------------------------------------------..----------------------------
12 :31 m.0 200.2 10.60 7. 61 6.9 338.0 5.87 b.28 
12:32 2i,6,5 196,2 10.91 7. 36 7 .3 377.4 5.61 6. 74 
12:33 255.4 !97.8 10.97 7 .25 7 .1 31,C.B S.1,0 6. i3 
12:34 243.3 190.5 11.56 6. 79 I. 7 42U 5. 41 7,65 
12:35 236.4 191.3 11.59 0, 78 8,4 434.5 5.27 7, 90 
12:31i 22U 190,2 12.16 6.32 8,2 464.3 5.06 '1.87 
12:37 22U 181.1, 12.05 6.35 a.a m.1 4.98 9. 75 
12:38 198.8 167 .o 12.88 s. 71 lU 599.4 4.68 9.44 
12:39 180.5 11,5,0 12.83 5. 78 11.6 63~.6 4.29 9.93 
12:40 192.2 173.4 12.27 o.19 10.4 583. 7 4.44 9,42 
12:41 207.b 181.3 ll.96 6.46 9.3 510.0 4.74 8.96 
12:42 216.4 180. 4 11.70 6.61 B.7 484.3 4.93 B.44 
12:43 m.6 !82.4 11.58 6,70 B.4 469 .5 5.0'1 8.04 
12:H 230.3 179.6 11.49 6. 75 8.5 456. 7 5.15 7 .91, 
12:45 226.2 171,,8 11.66 6.59 B. 7 m.5 5.13 8.06 

AVERASE VALUES FOR THE ~AST 15 ~INUTES 
12:45 227.5 183.6 11.75 6.62 8.8 475.8 5.0~ 8.36 

12:46 223.9 174.1 11.68 6.62 9.l 505.2 5.08 8.31 
12:4i 225.0 177,1 11. 55 c.73 u 527.1 5.,08 8.51 
12:48 229.9 178,3 11.44 6, 91 8.8 500. 5 5. l 7 8, 50 
12:4r 23S.9 164,0 11.28 6,99 a.5 488.1 5.2~ 8,'4 
12:50 245.9 165.8 10.91 7 .28 u 464.6 5. 42 8.24 
12:51 259. 7 l'J3.9 10.73 7 .50 7.9 434.B 5. 56 7 .87 
12: 52 271.B 201.2 10.08 8.06 7 .6 407.3 5,81 7.64 
12: 53 288.8 206.9 9.60 8,43 1,,9 m.4 6.12 7.11 
12:54 299.7 208.3 9.32 8,08 b.b 314.8 6. :ta 6. 47 
12: 55 302.4 213.1 9.39 U9 i,.~ m.6 6.42 6. 41, 
12: 56 303.3 217.5 9.37 8.63 1,,1 275.2 6,4J 6.49 
12:57 296.0 218.8 9.87 8.21 5. 7 260,8 6.34 U7 
12:5E 283. 9 219.B 10.15 8.08 5.8 283,5 ~. 11 7.00 
12:5<; 279 .3 218.1 10.16 8.0o 5. 7 279.5 6,04 7. 12 
13:0(• 280.8 218.0 10 .17 8.04 5.9 291.3 6,02 7 .12 

AVERA6E VALUES FOR THE LAS1 15 MINUTES 
13 :00 268, 4 201.0 10.38 7.78 7.2 377.2 5.82 7.46 

13:01 275. 2 2!5.6 10.27 7,94 5. 7 287.4 1,,07 7. 13 
13 :02 m.o 219.3 10.20 B.04 ~ .7 297.5 5.97 7.C9 
13:0~ 274.5 217 .6 10.25 7.9~ 5. 7 292 .9 6,05 7.07 
13:04 269 . 3 215,4 10. 56 7.67 5.8 307 .2 5.88 7. lt 
13:05 262.6 216.6 10.54 7. 75 5.8 307 .4 5.87 7.36 
13:06 259.5 213.8 l!J.68 7.55 5. 9 301.0 s. 74 7. 11 
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Sit@ 9 SeMaQe S,udQe lncineraJr 06-06-19% 
CHr.N ~ CHAN 7 CHAN 8 CHANlO CHAN l CHA~ 2 CHAM 4 C~M 3 
BOILER BOILER BJ,LER BOILER STACK mcK STACK HEA~iH 

Tl~E 
13:07 

QQt5C2 
m.4 

Q~•NOx 
211.3 

1 02 
10.74 

l CO2 
7, 51 

H•lHC 
6,0 

~~· Cu 
314.7 

% CO2 
s. 79 

I 02 
6. 9~ 

13:05 253., 207 .2 11.00 7,26 1,,2 327,l S,66 7. ll 
l~:09 241.l 204.~ 11.1? 7.11 6. 9 373,8 5. 54 7. 49 
13: I~ 
13:1: 

235.6 
.m.2 

21ll.~ 
200.3 

11.25 
11.28 

7 .01 
6,96 

6.9 
7.1 

m.s 
(11,7 

5.42 
5.36 

7, 56 
7. 72 

13:12 ~3o.a 199.1 11.32 6.95 7.o 406,9 S.33 7. 79 
13:13 234.7 203. 9 li.04 7.20 7,3 427,3 5.36 7 ,83 
13:14 240.3 203.6 10.61 7 .45 1,,1, 374,6 5.59 7, 53 
13:15 245.7 2oa.a 10.65 7.46 1,,4 358.6 5,66 7.45 

AVERAGE VALUES FOR THE LAST 15 NIN~TES 
13:15 m.6 209,3 10.77 7.46 6.3 34U 5,1,q 7 .35 

13:1~ 240.4 209 .2 10,42 7.66 6.2 345.3 5. 73 7.~2 
13:17 252.9 210.9 10,41 7,69 1,,4 33B,9 uo 7 .25 
13:16 255. 1 211.2 10.35 7, lb 6,4 343.4 5,91 7.04 
13:19 260.8 213,6 10,23 7,Bl 6,2 323,8 5.Bb 6.98 
13:20 266.3 215.1 10.02 8.04 b,0 316,l 5.98 6.78 
13:2! 272.2 21U 9,99 8.03 5. 9 29S. 3 l>.08 6.51 
13 :22 273.2 218,8 9,9o B,12 s. 9 301.8 6.09 6.48 
13:23 277 .4 219 .o 9.00 8.24 5,6 284.5 6.10 i,.36 
13:24 283.2 218.6 U'I 8.31 5,4 277.7 6.19 1,, ll 
13 :25 286.4 217 .o 9,72 8,29 5.4 263.2 6.26 5.89 
13 :2b 284.3 218.9 q,81, 8,22 5,6 2118.5 6.23 5.BE 
13 :27 281.9 214.9 9.86 8. 15 5,4 2113,5 6.20 6.09 
13:26 277.6 215,7 10. 0'1 7, 99 5. 5 268.7 6. 10 6.26 
13:2~ 276.9 213.3 10.00 8.06 5.5 269,8 6.05 6, 13 
13:30 275,6 212,9 10,52 1,1,b 6.0 285.3 5,95 6.33 

AVERAGE VALUES FOR THE LAST 15 muTES 
13:30 2il.5 214,9 10,06 8.00 5.8 296.4 1,.03 1,,51 

--__ ..__ ----------------------------------------------------------------------------
AVERAGE VALUES i'OR THE LAST HOUR: 60 "INUTES Of VALID DATA 
13:30 255.0 202,2 10. 74 7.41, 7.0 373.5 5.6i, 7,42 
------------------------...... ------------------------------------------------------- --
13:31 268.5 214.4 10.60 7 .65 5. 8 306.0 5.81 6. ciS 
13: 3:i 262. 9 211.2 10.67 7. 51 b.2 316,1, 5.72 6. 74 
13:33 259.4 210.2 10.84 7,41 6.0 337.1 5,60 6.96 
13:34 258.8 207 .5 10.63 7,57. 1,,2 328.8 5.63 6,73 
13 :35 261,3 207. 7 10.7'1 7.41 6.2 348.2 5.61, 6. 72 
13:31, 257 ,9 207,1 10.84 7.40 6.4 332.6 5.64 6.B7 
13:37 256. 7 209,6 10, 7'1 7,43 6.3 35ij, 7 5.59 6.92 
13:38 m.B 201,,7 10,76 7 ,43 6.J 333.7 5.65 1,. 72 
13:39 255,B 206,4 10.Bll 7, 33 6.3 3~.8 5.bl 6.74 
13:4(, 253.3 203.3 10. 94 7 .26 6.5 350.9 U7 6.B~ 
13:41 252.1 206.3 10.96 7, 24 b.B 365.2 5. 52 b.92 
13:42 249.6 204.9 10.97 7 .24 b. 4 352.9 5.51 7.18 
13:43 248.4 203.2 11,03 7 .18 6.7 360. 7 5.52 7 .19 
13 :44 246.8 205.2 11.07 7 .17 1,.5 31,5.2 5. 45 7 . 26 
13:45 246. 9 202.4 10, ~7 7 .23 6. 7 3S5.3 5.H 7, 11 

AVERAGE VALUES FOR THE LAST 15 NlhUTES 
13:45 m.1 207. I 10.B~ 7,36 1,,4 344.4 ~.60 uo 
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Site 9 Sewi~e Sludge lnc1neraor 06-06-199~ 
CHAN 6 CHAN 7 CHAN 8 CHANlO CHHN l CHAN 2 Cti!IN 4 CHAN 3 
BOILER BOILER BOILER BOILER STACK 5,ACX STA:K HEARTH 

TINE 
13: 46 

Q2,so, 
246,8 

221Nilx 
207.2 

1 0~ 
10,94 

I CO2 
7,28 

2~1,HC 
6,5 

2~· co
m.4 

1 CO2 
5. 52 

l C2 
7.11 

13: 41 m.o 203.1 10. 93 7,23 6,9 m.o 5. 53 7.14 
13: 46 249.4 205. 7 !O. 93 7 .26 0, 7 36U us 7 .10 
13:49 m., 206.7 10.88 7.35 6.6 m.9 ! .54 7. 12 
15:5(• 
13: 51 

,,256.4
-m.B 

209.7 
207. 9 

10. 1a 
10,93 

7 .39 
7,2b 

6.9 
6.7 

352.7 
348.8 

5.65 
5. 58 

7.Ji 
7 .2b 

13: 52 251.5 2C'1.2 10, 8'1 7 .32 6,9 355,0 5.60 7 .40 
13:5J m.s 209.3 ~o. 7~ 7 .40 6.8 m.7 s.cl 7.46 
13: 54 m.s 212.4 JO, 79 7 .42 6,9 343.2 U6 7 .52 
13: 5S 258.3 211.5 10.n i .48 6.6 348,2 5.66 7, 56 
13: So m.1 213. 7 10, 75 7.49 6.8 345.2 5.64 7 .56 
13: 57 2c0.~ 213.J lO, 73 7 .46 . 6,8 34! .l U3 7 .64 
13: SB 260,2 213.6 10,74 7,(b u m.a 5.64 7. 73 
13:sq 262.9 21B,2 10,48 7,73 6.4 338,4 5.73 7, 79 
14 :Ov 271.9 211,. ~ 10,40 7 .75 6, 1 m.o 5.85 7.bl 

AVERAGE YALUES FOR THE LAST 15 ~!MUTES 
14:00 256, 1 210,5 10,78 7 .42 6. 7 347,4 5.64 7,ll 

CO"~ENTS: End of P.un ? & Run 16 
Run - -
Run 10 - -

E-119 �



CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge lncineracr 

REASON: Direct cal cneck aft~r Run? & Run 10 

DATE : 06-06-1990 TIME: 14:01 - 14:37, 

MONITOR GAS i'IGNITOF< 
A/D CHAN DESCFd PTI ON UNITS VALUE RESPONSE 

6 BOILER ppmS02 o.o l. 8 
6 BOILER ppmS02 218. (, ::~O•). ~ 

7 BOILER pprnNO;: ().0 1.6 
7 BOILER ppmND:: 240.0 230 . l 

8 BOILER 1/. 02 () • ()(l (I • (>6 

8 BOILER I, 02 12.50 12.36 

1.0 BOILER I, CO2 (l • (l(l -,). 01 
10 BOILER ;~ CO2 11.01 .:..1.03 

1 STACI< ppmTHC (l. (l 1.0 
l STACk ppmTHC 181. 2 178.4 

~ STACf::'. ppm co (I.(> 7.6"" 
2 STACI< ppm co 457.5 463.5 

4 STACI< '1/. CO2 0.00 -0.05 
4 STACf,: 'l. CO2 11.01 10.89 

:. HEARTH '1/. 02 0.00 u. 1)6 
:, HEARTH 1/. 02 12.5() 12. :::.5 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewag~ Sludge Incineraar 

REASON: Direcc cal of aralyzers after adJustments 

DATE : 06-06-1990 TIME: 14:33 - 14:43 

A/!J CHAN 
MONITOR 

DESCRIF'TIUN UNITS 
GAS 

'v'ALUE 
MQNITOR 
Rf-Sf0·.Q-~.5~~ 

6 
6 

30ILER 
BOILER 

ppmS02 
pprnS02 

(l. (i 

218.0 
2.4 

:;:1. 7. •l 

7 
7 

BOILER 
BOILER 

ppmNO:·: 
ppmNCh: 

(). (i 

240.(l 
1. 4 

24(, .8 
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Si '.e 9 SeNaQe Sludge Inc1~eracr 06-06-mO 
CHAN b CH~N 7 CHI\N 8 CHA~lO CHAN 1 CHAN 2 CHAN 4 CHAN 3 
FDILEP. BOILER BGILER BOILER STACK STACK STACK HEARnl 

:1"E 2~•502 ~~1NOx I 02 I CO2 QQ•TilC r~• co l CO2 l 02 
lS: JS 291.7 210.0 10.59 7 . 62 8.0 4le.b 5. 76 b,72 

1s :lo 296.b 205.B 10.b7 i .56 8. ! 3B3.0 s. 79 b, 71 
15: 1i 297.6 207.1 10. 59 i .61 8.1 410.6 5. 74 b,t8 
15: IS :m.o 203,0 10.69 UI 7. 7 394.7 5. 74 o,c:8 
15: 1~ .:·294, 9 204, 5 10.7B 7.45 u m.~ 5.65 b.77 
15:2(• 2'11. 0 200. 9 10.83 7 .35 8. 5 423.b 5.62 b, S5 
15:21 m.6 2CO, l 10,9b 7 .27 E.8 456.3 5.54 7,33 
15:22 263.0 198.9 11.00 7 .22 u 459.8 s. 49 7. :4 
15:23 278,0 m.2 11.02 7.20 u 466,4 5.41, 7,37 
15:2~ 2EO. 7 !99. 2 10.9~ 7,26 9.1 m.4 5.48 7. 54 
15:2:i 279,:i 197,B 10. 99 7 .23 9. 0 451.0 ~. 51 7.cO 
:5:2~ 2S2,2 l'iU 11.01 7 .22 9.0 471.2 5. 51 7,29 
15: 27 277 .~ 1%,l 11.10 7 .13 9.1 450.9 s. 52 7, 31 
15:2a 271.b m.o 11.17 7.05 9,2 495.1 5.41 7. 32 
15: ,~ 275.9 m.3 11.06 7.17 9. 0 447 .l 5.4, 7,25 
15:30 275. 7 196.5 11.03 7. 17 9.2 4S0 .1 5.42 b. 96 

AVERAGE VALUES FOR THE LAST 1~ NlNUTES �
1~:30 284.5 200.0 10.93 7 .29 8.8 445.5 us 7. !~ �

------------... ------·--------------------------------------- ------------------.. -
AVERAGE VALUES FOR THE LAST HOUR: lo Mll!UTES OF VALID om 
15:30 284,9 200. 7 10. 91 7 .31 8.7 H3.7 5. 57 7.,3 
---------------------------------------------------------..------------------..----
!5:31 m.1 195.1 11,06 7.lb 0.6 449.6 5. 52 b. 78 
15:32 278.2 1'19.8 11.02 7 .22 ·u 480 . 4 5.48 6,67 
!5:~3 282.2 198.0 IO.Sb 7 .33 8. 7 449.0 5.49 6.80 
15:34 2BU 202.9 10. 78 7.44 8.3 436.3 5.b5 6,65 
!5 :JS 285.B 200.3 10, 95 7 .26 8.0 m.s 5.65 b.1,2 
15:~b 294.2 206.5 10.81 7 .40 8.4 430.2 5.62 6,61 
15: 3i 285.4 205,0 10,93 7 .26 8,3 410.6 5.65 6.56 
1~: !6 277 .7 211.4 10.88 7 .31 u 421.2 5.64 b.73 
15; ~9 279.6 207. 5 11.03 7. 17 8.3 401. 8 5. Sb b,66 
1s:4v 274.0 207 .2 11.11 7 .05 8.b 428,0 5.5b 6.99 
15: 41 268.2 204, 9 11.24 6. 99 8.6 423.3 ~.41 7.2b 
15:42 268.5 206.7 11.19 7.01 9,1 441.3 5.46 7,32 
15: 43 268.2 20U 11. 30 6.93 8,9 425.B 5.35 7,42 
15:44 263.E 207 .6 11.23 b.97 8.9 ,:;5, 5 5. 37 7 .66 
15: 4~ 267 .2 207.l 11. 17 7,05 8.5 UB.4 5.35 7 .47 

AVERA6E VALUES FiJR THE LAST 15 "INUTES 
15:45 27b.8 204.4 11.04 7.17 B.6 433,4 5.52 b.'1b 

15: 4~ 271.3 212.0 11.01 7 .18 8.7 437.8 5.49 1.5b 
15 :47 27U 210. 4 10.99 7 .20 B.2 394. 1 5. 52 7 .24 
15: 46 278.3 210.6 10,96 7.22 8.4 414 .4 5.57 7.31 
15: 4~ 274. S 208.1 ll.09 7.JO 8.5 401>. 7 5.49 7.2] 
15: 5(• 272.9 209.B 11.03 7 .16 8.4 m .1 us 7,26 
IS: 51 271.3 209.3 11.14 7 .05 8.l 402.2 5.4S 7, 36 
15: 52 210. a 208.B !1.04 7 .14 8.0 m.~ 5. 51 7.51 
15: 5~ 271.B 209.1 11.11 7.H 8.2 404 .0 5.46 7, 46 
15: 54 270.2 207. 7 11.10 7.0b 8.2 407 ,6 5.4~ 7 .49 
15:55 273. 7 208.7 11.11 7.11 8.4 412.6 5.48 7 .30 
1~: Sc 276.0 206.2 11.02 7. 12 8,0 397. 7 5.44 7. 36 
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------------------------------------------------------------------------------- - ----

-------------------------------------------------------------------------------------

Site 9 SeMage Sluuge lnc1nerior OH6-199C 
CKl'.N 6 CHAN 7 Cr.AN 6 CHANlC CHAN l CH.lN 2 CHAN 4 CHAN 3 
BOILER BOILER BOILER BOILER STACK STACK STACK HEARTH 

TINE QQ1502 QQINOx I 02 I CO2 Q2• THC 22• co I CO2 Z 32 
15: 57 m.1 205.2 11.23 6,98 a .1 40S,6 5.45 7.40 
15:56 26b.3 202 .4 11.30 6.88 8.5 412. 7 5.33 7.45 
15: 59 263.2 205.3 11.35 6.8b 8.7 444,7 5.33 7.63 
16: 00 261.7 200.! 11.36 6.86 8,2 431 .3 5.26 7.66 

AYE RAG£ VALUES FOR THE LAST 1 S N!NilTES 
16:00 271.6 207,6 11.12 7.07 8,3 412 .3 5.45 7,42 

lb :01 262.2 203.0 11.29 b.89 8.7 449, 2 ).32 7.65 
16:02 263.6 199.2 11.lb 6.85 8.5 42S.4 uo 7.66 
16:03 2M,0 205.3 11.23 6,91, 8.9 451 .3 5.31 7.60 
lb :04 266.0 202. 7 11.30 b.91 8,3 420, 4 5.37 7.63 
16:05 m.1 207.6 11.25 6,92 u H7,6 5.38 7.70 
16:0i, 264.0 205.8 11.30 8,3 412.8 5.32 7.60"· 91 
lb:07 263.4 209.4 11.lO i,,89 8,4 427,1 5.40 7.78 
lb:08 263.2 206.8 11.34 6.a6 8,1 m.1 5.29 7.79 
16:09 267.3 209.0 11.H 7.OS 8.0 410, S 5.40 7.78 
lb: 1(• 270.8 207.1 11.21 7.00 7.9 385. 7 5.45 7.61 
16: ll 273.9 211.7 10.97 7.22 8.1 405, l S,47 7.58 
lb: 12 279.1 21!.3 11.00 7 .19 7.7 378.3 5.54 7.40 
16 :13 279.1 213.7 10.93 7.26 7. 7 377.5 5.62 7.38 
16: 14 278.7 212.5 10.94 7. 27 7, 5 31,7. 3 s. 55 7.40 
16: 15 281.2 212.3 10,92 7.24 7.8 379 .3 S.56 U2 

AVERAGE VALUES FOR THE LAST 15 NINUTES 
16:15 269.4 207.S 11. 17 7.03 8.2 uo.o 5.42 uo 

16:16 278,0 217.3 10.96 7.2~ 7. 7 379.9 UI 7.54 
16:17 27B.9 214.2 10.93 7 .23 7,3 373.2 S.60 7.Sl 
16:18 278.3 218.5 10.97 7.29 7 .7 377.3 5.59 uo 
16:19 276.6 215.7 11.00 7 .16 7,3 367.5 5.58 7.57 
16:2(, 273.8 217 .o ll.04 7. 19 7.8 379. 1 5.54 7. 72 
16:21 2i4. 9 214.6 IL04 7, 15 7.4 367 .! 5. 50 7. 71 
16:22 276,4 217.2 10.97 7.24 7.7 378.2 5. 56 7.65 
16:23 274,3 213.3 11. 12 7.07 7 .6 372.6 5.52 7.~9 
16:24 272.7 216.4 11.03 7.16 7.9 391.B 5.51 7.62 
16:25 278.2 213,7 11.06 7.14 7. 5 367.3 5. 51 7.58 
16:20 277.1 215.b 11.02 7,lb 7.8 389.3 5.50 7,64 
16:27 279.B 212.8 11.03 7.19 7 .7 373.7 5.46 7.50 
lb:28 285.7 215,0 10.87 7.28 7.9 m.2 5.50 7.56 
16:2'1 280.7 210.2 11.10 7.10 7. 9 383.8 5.44 7.65 
16:30 274.4 209.6 ll,06 7. 13 7.7 400.6 5. 51 7.60 

AVERAGE VALUES FOR THE LAST 15 mUTES 
16:30 277.3 214. 7 II.OJ 7. 18 7.7 379.8 5. 52 7.60 

+WEl<A6E VALUES FOR THE L~ST MOUR: 60 KINUTES OF YAL!O DATA 
16:30 273.8 208,6 11.oa 7.11 8.2 408.9 5,48 7. 40 

16:31 274,5 m.1 ll.12 7.07 8.0 394.2 5,40 7. 54 
16:32 271.4 206,'I 11.10 7.11 8.2 m.2 5.44 7.48 
16: 33 272.7 203,B 11.09 7, 10 7. 9 404 .2 5.44 7,29 
16: 34 275.2 204. 9 11.09 7 .12 8.1 427.2 5.44 7.21 
16: 35 276. 5 200, 9 11.09 7.13 7, 9 411.l 5.45 b,99 
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Site 9 So•ge Slud9e lnciner~or 06-06-1990 
CHAN 6 CHAN 7 C!iAli 8 CHAN10 CHAN 1 CHAN 2 CHAN 4 CHAN J 
eo!LER BOILER BOILER BOILER STACK smK STACK HEARTH 

TINE 2QIS02 QQINOx :t 02 1 CO2 Q2• THC 221 co l CO2 I 02 
16:36 278,1 203.2 11.07 7.12 8.2 432.9 5. 46 6.87 
16: 3i 279 .4 202.5 11.03 7 .17 6,2 m.a 5,43 6,64 
16:3.E 260.7 206 . 9 10.96 7.20 8. 4 433.6 ~.48 6. 71 
16:3~ 278. 'I 202.5 11.09 7 .12 8,2 400.5 ~. 4i 6.75 
16: 4v 275, 1 206.0 11.0b 7 .09 a.~ 442.3 5.44 6. 71 
16:41 )72.5 203.6 11.24 7.00 6.2 415 .4 5.40 7.02 
16:42 270.6 2ou· 11.14 7 .04 6. 7 431. 7 5.38 1.0& 
16:43 272.0 204,0 11.20 7.00 8.0 406,4 5.35 7.05 
16: '4 WI.O 208.0 11.20 7 .02 8.5 427 .5 ~.41 7. 10 
16:45 269.7 205.2 11.18 U'I 8.1 407. 7 5.32 7.17 

AVERAGE YALUES FOR THE LAST 15 IIINUTES 
16:45 274.4 204, 7 11.11 7.09 e.2 418.1 s. 42 7,04 

lb: ~6 271.6 211.1 11.03 7, 19 8.5 m.1 5.45 b,82 
lb:H 273,3 207. ! 11.14 7,04 7.9 m.6 5.42 ~.90 
lb: ~6 269,0 210.2 11.18 7.04 S.B 407.4 5.40 7. 15 
16:49 268,6 210.1 11.13 i .Ob 8,4 407 .9 5.36 7.23 
16:50 272.1 211.0 11.04 7 .18 8,1 387,'i 5.46 7 .10 
16:5! 273.3 213.o 10.98 7.23 7,S 386.0 5.46 7. 10 
1~:52 274.4 211.6 11.00 7, Iii 7,6 369 ,4 5.49 7 .25 
16:53 273.l 214.l 10.94 7,24 7.6 381.4 5.47 7.11 
lb :54 282 . 7 m.e 10.76 7.44 7.3 358.6 5.61 6,67 
16: 55 286.8 214.3 10.63 U2 7.1 347,1 5, bS 6.88 
16: 56 291.4 219,l 10.44 7.74 6.9 329,4 5.80 6.32 
16: 57 297 .2 216 , 7 10. 46 7. 71 6.6 321.8 5.83 6.23 
16: 58 299.2 219,0 10, 3S 7. 79 6.9 338.2 5.83 6.20 
16:59 307.2 216,5 10.26 7.92 b.11 313.7 5. 91 b.04 
17:00 312.0 21'1.0 10,10 B.01 6.6 m.1 5, Y7 5.i5 

AYERA6E VALUES FOR THE LAST 15 KINUTES 
17:00 283. 5 213.9 10.76 7.42 u 365,6 S\61 6. 72 

17:0! 317.7 211!. 3 10.02 8. 11 b,5 304.B 6.07 5.4~ 
17:02 320.7 216. 7 10.02 8.10 6,6 314.4 6.12 5. 47 
17:03 321.B 222.9 10.01 8.17 6,7 308.2 6.16 5.55 
17:04 322.8 219 ,4 9.97 9.16 1,,5 7.'97 .o 6.!7 5.45 
17 :05 321,2 226,3 9,91 8.19 6.4 300.2 6.22 5.44 
17:06 325.4 224,9 9. 78 9.37 6.4 282. 7 6.20 5.20 
17:07 338.B 224.8 9 ,56 a.~3 1,.1 279.7 6.35 5.04 
17:08 344.0 224 ,6 9,61 8.45 6.2 261.6 us 4.91 
17:09 m.o 224.2 'I. 76 8,34 6.1 2ba.6 6.32 5. 14 
17: 1~ m.2 227.9 9. 79 8.34 6.0 265 .2 1,.28 5. 21 
17:11 329.1 223.6 9.90 8.24 6. 0 259.2 b.22 5. 67 
17: 12 m.s 225.3 10.04 8.08 6.4 2'10. 0 6.14 5, Y8 
17 :13 321.6 225.3 9.85 8.2b 6.2 274.8 6. 14 5,93 
17:H 326.2 221.5 10.03 8.12 s. 7 272. q 6.20 6.06 
17: lS 321.0 223.5 10.lb 7.94 6,2 281.5 6.09 6.55 

AVtRA6E VALUES FOfi THE LAST 15 NINUTES 
17: 15 327.1 223,4 9.99 8.23 6.3 284.i 6.20 5.53 

17: 16 310.5 220.4 10.36 7.BO 6.2 293.6 5. 99 6.89 
17: li 302. 9 220.2 10.53 7. bS 6.6 319.4 5.84 7,33 
17: l8 295.7 216. 7 10,59 7 .63 6.6 322.1 5,31 7,37 
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Site 9 Se11age Sludge lnciner,rnr Ob-06-mc, 
CHAN 6 CH~ti 7 CHAN E CHAN!O CH~N 1 CHAN 2 CHAN 4 CHP.N 3 
BOILER BOILER BOILH BOILER SiACK STACK STACK HEARrn 

rm ~~1SC2 QQ•NCx I 02 1 CO2 QQ•THC Q~I CO XCO2 1 ~ 
17:19 292.4 215.4 10. 72 7. 4b 6.7 360.9 5.69 7.4! 
17:2(1 268.6 213.7 10.cS 7.49 6.c 341.3 5,68 uo 
17 :2! 290,9 213.0 10. 79 7.43 6,8 359.9 5.65 U7 
17 :2t 286.3 214.3 10. BS 7.33 7, 1 367. 5 5, 57 7. 30 
17:23 284.b 211.! 10, 77 7. 44 7.o 354,o 5.5'1 7.bi, 
17:24 :·283.6 211. 6 10,84 7,3i 7.2 382,0 5.58 7, 40 
17 :25 286.5 210. 0 10.68 7. 53 6.B m.1 5.~s 7.24 
11 :2c 287 ,8 210.4 10.82 7 .37 7.1 390,l 5.66 7.12 
17:27 288.5 210.4 10.66 7.4'1 7.3 382.l 5,67 7.0c 
17:26 293,5 212.0 10.60 7.60 6.9 377,2 5.74 6.85 
17:29 295.1 214.0 10.53 7 ,65 7.0 377.b 5.90 6.83 
17 :3fj 300.0 213.5 10.45 7.77 b.9 3Sb.9 5.81 o.~s 

AYERA6E VALUES FOR THE LAST 15 mum 
17:30 292.4 213.8 10.66 7.53 6.8 356.0 5. 72 7,25 

-----·------------------------- --......------------------------------------------------
~YERA6E VALUES FOR THE LAST HOUR: 60 NINUTES OF YALID DATA 
17:30 294.3 214.0 10.61 7.57 7. 2 355.9 5, 74 6,64 
----------------------------·-----------------------....---------------------------
17:31 298,8 21U 10.56 7.58 7. 2 374.4 5.B4 6.66 
17:32 292.6 212, 0 10,62 7 .59 7 .2 366.4 5.77 6.66 
17:33 m.a 214.5 10,4q 7. 71 7.1 386.9 5. 79 6.&3 
17:34 302.2 213,6 10.4C 7, 76 7.1 361.5 5.B8 6. 49 
17:35 306.6 m.s 10.33 7,65 b.5 3Sb.i, 5.88 6.35 
17:3i, 308.6 217 .4 10.33 7,B6 6.7 349.9 5. 99 6.17 
17:li 307. 7 216,4 10.38 7.83 b. 7 337 .2 5.94 6. 17 
17:3S 309.4 21'1.6 10,29 7.aa 6.9 357.8 5.i7 o.34 
17 :39 309.3 214.9 10.26 7. 91 6.9 335.9 5.98 6. 2~ 
17 :4~ 310. 1 21S.O 10. 34 7. 8~ 6.B 352 .6 5.98 6,2S 
17:41 310.0 219.3 10.22 U4 6.8 339.3 5.97 1i.03 
17 :42 312.5 216, 7 10 .29 7, 91 6.6 341.8 5,97 6.14 
17 :43 313.b 219.5 10.21 7.91; 7. l 358.'I 5. 95 6.0i 
17:44 319.4 218.7 10. 11 8.10 6,4 318,9 6.04 6.12 
17 :45 317.4 218.6 10.25 7.91 b.S 347.1 o.03 6.14 

AVERAGE VALUES FOR THE LAST 15 "INUTES 
17:45 307. 5 216.5 10.34 7.84 6.8 352 .3 5.93 6.30 

17:fo m.• 216.0 10.22 7.95 6. 7 330.0 6.01 i>.18 
17 :47 314.6 216.0 10.22 7.'18 6.8 353.5 5.96 11,50 
17:48 316.0 216, 7 10.26 7,91 b.9 349.4 5. 19 c.62 
17:49 313.6 214, I 10,28 7.93 6.6 346.0 5. 93 6,85 
17 :50 313.4 21~. 'I 10.24 U3 7.0 367.6 5.86 6.BO 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge lncineraor 

REASON: Direct cal check at end of testing for the dav 

DATE: 0~-06-1990 TIME: 17:50 - 18:17 

MONITOR � GAS l'lONITOR 
A/D � CHAN DESCRIPTION UNITS VALUE RESF'DNSE 

6 BOILER ppmS02 (l • (l :2. () 
6 BOILER ppmS02 218.(1 ::22.0 

7 BOILER ppmNO:{ (>. 0 ~. 7 
7 BOILER ppmNO:-: 240. ,) 239.1 

8 BOILER 'l. 02 c). (I(, (,. Oo 
8 BOILER I, 02 12.50 12. ;;,6 

1(1 BOILER '1/. CO2 0.00 -0.0l. 
10 80 ILEf, '1/. CO2 11.01 10.99 

~ STAC•'. ppmTHC 0.0 0.5 
1 STACK ppmTHC 181.2 177.4 

2 STACr:: ppm co (I. (I 9.1 -, STACI< ppm co 457.5 464 . (1 

4 STACI< '1/. CO2 0.00 -0.(17 
4 STACI< '1/. CO2 11.01 10. s:=. 

..;, HEARTH '1/. 0~ � O.C(I 0.05 
~ ·-· HEARTH '1/. 02 .:2.50 12.36 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Slud9e Incineraor 

REASON: Initial direct cal - 6/7/90 

:JATE : 06-07-- .t990 TIME: 06:36 - 0 7 :22 

MONITOR GAS Mur,11 Tor, 
A/D CHAN ___DESCRIPTION ____ UNITS VALUE ____ RESF'DNSE 

6 BOILER ppmso::: 1) • () 1.:-,: 
6 BOil_ER ppmS02 218.0 21",.2 

6 BOILER ppcn502 ::!,61 . 4 361.3 

7 80ILER pprr,NO:: (I.(, 0.4 
7 BOILER ppmNO:-: 240 . (1 241.4 
7 80ILEF, ppmNO:-: 4 7 5.0 479.2 

8 BOILER 'l. 02 l). (IC) . (I • () :', 

8 BOILER :~ 02 1'2.50 12. 5() 
8 BOILER '1/. 02 2(). 6() 2,:,. 67 

10 BOILER 'l. CO2 o.oo (I. ( 1(, 

10 BOILER '1/. CO2 11.01 11..00 
1(1 80 ILEF: 1/. CO2 17.46 17.73 

1 STACf: ppmTHC o.o ( , . 4 
1 STACK pprnTHC 181.2 181.9 
1 STACI< ppmTHC 282.(1 284.(1 

..,. ~ 

~"" STACf,· p r,rr, CG (>. (l . .:, • I 

2 STACI". ppm co 457.5 457.5 
2 STACK ppm co 1263.l) 1289.3 

4 STACf< 1. CO2 (i. (,() 0.03 
4 STACf : 'l. CO2 11.01 10.97 
4 5TACf< '1/. CO2 17.46 17.57 

~. HEARTH ~~ 02 o.oo <) .(19 

~. HEARTH '1/. 02 12.50 1::::'. 50 
3 HEARTH 1/. 02 20. 6(1 20 . 61 
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!ite 9 Set1iQe Sludg_e !ncir.eraor 06-07-19'10 
CHAN 6 CliHN 7 CH~N 8 CH~li!O CHAii 1 CHAN 2 CHAN 4 CHAN 3 
BD!LER BOILER BOILER BOILER ST~CK STACK smK HEAR:H nr ~~1502 ~~:NOx Z J2 I CO2 ~~1IHC X CO2 I Q2~~· CG,)7: 47 264.2 218.8 10. 95 7.46 1.0 3.3 0.06 9. !B 

07: 4~ 266.2 218.b 10. 89 U5 1.2 3.3 0.07 '1.76
Oi: 49 27!.7 217.5 10.87 7. 53 1.0 3. ~ 0.07 9.83 
07:5(• 270.8 m.o 10. 92 i. 50 !.1 17 .3 0.25 9. 76 
l7:51 ;bB.O 212.3 1U7 7, 41 2.7 15U 1.63 9.70 
07 :51 270,2 213.9 10.69 7.54 s. 5 367.6 U7 9. 71 
07: 53 274.7 212,9 10.79 7.58 ~. 5 31>4 . 7 ~.u 9.80 
07:5~ 279.3 216.8 10. 71 7, 7 ! 5. ~ 152. i 5. SJ 9.az 
07 :55 284.4 215. 1 10. 59 7. 75 5.4 347.9 U4 9, 7I 
07:Sf 285.9 217 .6 10.66 7. 74 5.6 342.0 5.57 9.43 
n:57 2aS,3 217 .4 10. 55 7.83 5. 5 342.2 5. 5~ 9.34 
07:~ 289.5 m.s 10. 57 7.82 ~.! 334.6 5,62 U7..07:5~ 287 .o 215,3 10,5~ 7. 78 .. o 343.9 5.6! 9.30 
08:0<• 284.3 215.3 10. 71 7 .69 5. 7 343.6 5, 53 9.40 

- -- ----------------------------------------------------..--------------------------.. 
AVERAGE VALUES rOR m LAS, NOuR: 14 "!Nl/TES OF VALID DATA 
08:00 277 .2 211>.2 10. lb 7.64 4.0 237.4 3.72 U2 
---------------.. --------------------------------- --- ------------------------------
•)8:0! 281>.3 214.2 10. 56 7.82 5. 7 m.o 5. S9 9.H 
08:02 287 .4 215.9 10.6S 7. 74 5.8 334.9 s. 58 9.32 
08:03 2B8.2 m.o 10. 53 7.8~ 5. E 351.3 5.59 9,31 
08:04 268.5 m.1 10.65 7. 73 5.6 341.6 5.54 9.37 
08:05 285.5 214.1 10. 55 7.85 i,, 1 348.0 5.60 9.50 
OB:Oo 289.0 m.6 10.63 7.77 6,2 339.7 5.56 9. 59 
08:07 288.4 216.3 10. 49 7. 91 6. 4 m.1 5.62 9.bl 
08:0E m.o Zlb.6 10.47 7.91 o.4 335.7 5.62 9.65 
u8:0Q 2'16. 4 218.2 10.28 a. 12 o.7 333. 3 5. 74 9.63 
08: I(, 300.3 219.9 10.29 8.04 o.5 332.8 5.69 9.60 
08: 1! 295.9 218,J 10. 40 7.98 6.6 330 .6 5. 71 9.52 
08: 12 292.5 m.4 10.~3 7 . 80 i,,6 339 .6 5.~3 9.4~ 
08:U 290.7 21Q,] !~. :,o 7. 89 6.7 332.0 ~.01 9.53 
08:14 292.B 218. 2 10. 41 7. 92 o.4 326.5 s.e4 uo 
08: 13 28i .3 215.0 D.i2 7. 70 i,.6 m .1 5. bO 9.15 

AVERAGE VALUtS FDR :HE LAST 15 NINUTES 
08:15 290,8 216.4 10. 51 7.87 ii.J 338.3 5.62 9.53 

08:16 276.7 210. 7 10.85 i .53 6.1> 356. , 5.47 9.67 
08:17 267 .9 209.5 11.09 7.34 7.1 365,4 5. 35 9. 71 
08: lB 26<.1 207 .4 11.05 7 . 37 7 .6 381.5 5.31 9.85 
08:19 267.2 209 .1 11.06 7.35 7.3 31>0.6 5.31 10.07 
08:i(• 269.6 206.6 10.92 7. 48 8.1 376.4 5.38 10.24 
08:21 265.7 201.3 11.20 7.20 8.2 379.~ 5.31 10.24 
08:22 2i,0.9 :95.8 11.17 7. 24 a.o 399 . 5 ~.26 10 .20 
08:23 259. 9 :88.7 11.33 7.Ob 7, 9 416.5 5. 15 10.29 
08:24 m.6 '.83.0 11.35 7. 07 8.6 44U 5.20 10.48 
08:25 256. 7 !07 .1 11.71 b. lb 8,9 491.9 4. 98 10.51 
08:26 252. 9 i58.3 11.72 b. 79 u m.5 5. 00 10. 76 
08:27 250. i 142.6 11. q9 6.48 10, 4 644.7 4.7i 11.14 
08:26 251.8 138.1 11. 92 6.67 12. 3 702 .6 4.B1 11.41 
08 :29 264.0 137.8 11. 62 b.75 14.3 828.3 4.82 11.63 
0B:3v 2c7. 9 130.9 11.90 6.62 14. 7 849 . 3 4.89 11. 70 
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Site 9 Sewige Skd9e lr.~ineraor 06-07-1990 
CHAN 6 CHAN 7 CHAN 8 CH~NlO CH~N l CHAN 2 CHAN 4 CKA~ 3 
BOILER BOILER aoILER BOILER SiACK STACK SiACk liEARTH 

il!IE P?IS02 pp1NOx I 02 I CO2 op,THC PP• ca l CD2 7. 02 

~VERAEE VALUES FOR THE LAST 15 ~ INUTES 
08:30 262.2 ! 79. I 11.39 7 .cs 9,J 503. 7 5. 13 10. 5~ 

09:3! :· 271. 0 13G,4 II.SB 6.81 15. 9 831.2 4.8, 11. 75 
08:3'.1 m.s m.e 11.34 6. '15 15.9 916, 4 4, 92 11.83 
08:33 289 ,6 m.3 10,79 7 .50 14,6 872 ,4 5.2~ 12.0C 
08:34 2%.7 !33,B 10.88 7 .34 13.9 848.7 5, 33 12.03 
08:35 301.3 134.9 10.46 7.82 13.5 824 .7 5.48 11.83 
08:3i, 3!3.9 138.4 10.13 8.06 12.5 754,9 5.58 1U7 
08: 3i m.o 148.8 '1.10 9,10 10. 7 638.1 6.04 11.21 
08:36 3'11.3 !i,0,4 8.33 9.63 9.2 553.5 6.45 lC.61 
08:39 441.7 !64.l 7.l9 10,69 8.l 470.1 6.96 9.83 
08:4~ m.o 167 .6 5.81 11. 78 7,5 508.3 7.51 9.30 
08:41 637 .3 160.3 4.59 12.89 10,5 891.6 6.37 8.i,9 
08:42 690.a 162.8 5.3! 12,09 13, 7 1028. 9 8. 72 7.69 
08:43 567 .2 220.5 7.31 IO.S4 10 .5 426.b 8.11 6. 12 
08: 44 425.8 240.8 '1.11 9.12 1.e 286,6 6.'17 5. 32 
08: 45 3~6.8 231.9 U9 8.63 6,6 319 ,2 6.43 6.10 

/.VERA6E VALUfS FJR THE LAST 15 rINUTES 
08:45 408. 7 165. 3 8.78 9.26 11. 4 681.5 6.47 U2 

08:46 329.9 227.6 10.06 8.41 6.4 329.3 b,Oa 7.37 
08: 4; 327.4 227. 9 9.6'1 8.H 6.1 314.3 6.11 8.17 
08:46 332.8 226.B U3 8.75 5.6 286,8 6.31 8.00 
08:4~ J27.4 226.9 9. 76 8.59 ~.5 285,9 6.25 7,41 
oa:sc, m.i 225.3 9 .96 8.42 ~.4 287 .9 6,lc, 7.52 
08: 5! 307, 4 223.3 !0.24 8.20 5.4 295.2 6.03 1.n 
03: 5~ m.5 219, 1 !0, 57 7. 91 ~.6 304.l 5. 67 8. 16 
ca: 53 m.9 213,9 10.84 7 .66 5.9 329 .3 l;J.67 8. 37 
,;a: 54 1bb.~ 20U 11.03 7. 4'1 5. 9 334.'I s. 61 3.60 
ca:ss m.4 203.'I 11.16 7.31 6.2 m.4 5,40 8.62 
08:Sci 251.5 206.0 JO, 'IB 7,46 e.4 346.0 U2 B. 46 
08:5i 244.5 2c2.a 11.12 7.23 6.4 352.9 5.45 a.45 
08:56 234.9 199,2 11.41 7.01 6.8 375.1, 5.34 B.63 
08:59 226.1 197 .a 11.48 6. 90 6.9 384.7 5.17 9. 14 
09:0~ 223.l 193. 9 11.63 6,77 7. 3 m.1 5.12 Ub 

AVERA6E VALUES FOR THE LAST 15 NINUTES 
09:00 280.7 213.1, 10.63 7, 79 6.! 332.l 5. 74 8.20 

--.. ---_.. -------------- - --------------------------------.. ------------------------ ---
AVERAGE VALUES FOR THE LAST HOUR: 60 ~INilTES Of VALiO DATA 
09:00 310.6 193.1, 10.33 7,99 8.3 463,9 5. 74 9. 51 
--------------- -- ----- -----__ .,. ______ ---------------------------------------------- --
•W:01 220.0 191.3 11.68 6.72 7.3 419.6 4. 99 9.6:J 
09:02 221.0 190.0 11.74 6.68 7,7 429.1 4.99 9.85 
C9:03 221.6 188.8 11. 74 I,, 67 7. 7 440 .0 4.93 10. 12 
C9 :0' 225,6 167 .b 11.i>b 6. 73 a.1 454 .o 4. 94 !0.26 
C9 :0j 230.1 186. 7 11.56 6. 79 8.3 47V 4.96 !0,28 
09:0~ 236. 4 191.0 11.42 6. 92 8.0 456 . 1, 5.04 10.24 
09 :Qi 241. 9 190.2 !1,30 7.00 7,b 452.B ~.12 !0.25 
09 :06 249 . 5 19i' .1 11. !2 7.21 7 .4 420.3 5. 23 ,. 97 
09:C9 255.9 m.e 10.9~ 7 . 32 l. 2 405 .6 5.27 9,77 
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Site 9 SeMage Sludge Inc:neraor 06-07-1996 
CHAN o CHAN 7 CHAN 8 CHAN10 CHAN 1 CHAN 2 C~AN 4 Ci!AM 3 
BOILER BOILER BOILER BOILER STACK STACK STACK HE~RTrl 

TI~E Q~•SJ2 Q~mNJx t 02 ; CO2 ~2• lHC 2~· co xm I C2 
09:!0 257.8 200.4 :t.03 7.28 7.: m.8 5. 36 9,1,1 
09: :! m.5 199. I 11.31 7,09 6. 7 363.7 5,24 U6 
09: 12 253.2 200, 5 11.43 7,03 6, q 379.2 5, I~ i0.08 
09: 13 251.2 l'rb.3 11.42 7.01 6. 7 389. 7 5.12 10 .19 
09:14 � .249.3 196.6 11.55 6. 90 ti.7 379.6 5.08 10 .33 

:•244. 909: 15 m.o 11.59 6.86 6.5 397.5 5.06 10.36 

AVERAGE VALUES FilR THE LAST 15 NINUTES 
09:15 240.9 193.8 11.43 6.95 7.3 417,5 5, 10 10.05 

09:lci 236.3 m.1 11.88 6.61 6.8 401.B 4.95 !0.48 
09:li 229.0 174.9 12. 14 6.42 7 .2 449. 1 4.80 10.84 
09 :!& 218.0 163.6 12.44 6.18 7. 9 477.9 4.l,2 11.20 
09: !9 213.8 162.4 12.15 6,42 u m.o 4.51 11 .~6 
09 :2C, 223 .4 lb0.7 11.98 6.51 8, l 518.4 4.1,2 11.c2 
09:2! 231.4 165.3 11.58 6.88 8.3 513.5 4.83 11,54 
09:22 243.8 lbl, 7 11.49 6.90 7. 9 514.1 4.92 11.43 
O'i:23 251 .o 162.6 11.24 7.20 8.4 511.1 5.12 11.12 
09: 24 255.4 157 .1 11.06 7.22 8. 7 536.7 5.08 10,7(, 
09:25 267 .2 164.8 10.55 7.17 8. 5 517.7 5.40 10,29 
09 :2i, m.4 169.3 9,95 8.14 8.3 509.3 5.1,0 9,81 
09:27 300.0 176.3 9.84 8.38 7. 9 475.0 5.87 9,27 
09:26 312, 2 103.'i 9,21 8.84 7.6 465.2 6.05 8.'15 
09:29 330.3 1'10.1 9. 14 8,95 7 ,4 442.4 6.22 B.43 
09 :3(• 34U 200.0 8. 47 9.47 7.1 416 . 7 6.44 7.95 

AVE.GAGE VALUES FOR THE LAST 1~ mms 
09:30 262.6 172 .0 10.87 7.46 7. ~ 484. 5 5. 27 10.35 

09:3! 360.6 213.1 8,40 9,54 6.6 m.2 6.62 7.31 
09:J2 3116. 9 217.1 7, 91 9. 93 6. 1 357 .1 6,83 7.23 
09:33 369.e 222. 7 8. 22 9.61 6.1 334 ,5 6.81 6,79 
09: 3~ 366.1 225.3 8.02 9.86 5.8 327, 5 6.1!4 6.Bb 
09:35 373,1 234.4 7.90 9,91 5. ? 302.9 6.62 6.42 
09:3i, 382 .4 237,0 7.65 10.15 5. 4 284.5 i.06 6,16 
09:37 379.1 236.7 8. 19 9.68 5.2 272.2 6.97 5.87 
09:38 363.4 234.6 8.44 9,59 5.6 283.3 6.87 6.23 
09:3'1 360.1 237. 7 8,i,5 9.44 5.2 261,,3 6.76 6.40 
09 :4(• 347 .2 239.6 8,84 9. 34 5.2 263.4 6.69 6.63 
09:41 338.3 237.4 8.96 9. 15 4. q 253. 7 6.50 6.7a 
09:42 316.8 241.6 9,31 8,88 5.3 255.7 6.41 6. 91 
09:43 296.4 241.1 9.55 8.68 5.1 26'1 .9 6.22 i'.44 
09:44 289.1 243.3 9.n 8.53 5.4 271.4 6.18 7.89 
09:45 279. 'I 240. 9 9. 77 8.50 5. 2 275. 1 6.06 8.23 

AVERAGE VALUES FOR THE LAST 15 N!NLITES 
09: 45 345.'I 233.5 8.64 9.39 u 293.1 6.64 6.87 

09: 46 277 .o 240.6 9,88 8.41 5.4 m.o 6.08 6.22 
09:41 267.5 239 .1 10. 06 8.22 5, 3 268. 5 ~. 94 6.~I 
09 :4E 258 .3 236.8 10. 36 7. 97 ~ .4 292.0 5.62 6. 79 
09:4'i 250,9 m.4 10.36 7. 96 ~. 5 305.6 5.72 9.10 
09:5(, 247. 7 234,7 10.49 7.84 5. 7 305.2 ~. 71 U9 
O'i:51 24i .2 235.8 10. 34 7.96 5.6 m.o 5.69 us 
09:~:=: 247, 9 232.5 10 . 51 7, 78 5. S 305.1 ~.67 'I .40 
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Site 9 Se•oqe Sludge Incineraor 06-07-1990 
CliAN 6 CHAN 7 CHAN 8 CHA~IO CHAN 1 CHAN 2 CHAN 4 CHAN 3 
BOILER BOILER BOILER BOILER STACK STACK S7ACK HEARTH 

Tl~E 2~1502 ~2•HOx %02 I CO2 ~21TijC 22• co 'tC02 't Q2 
09:!3 241.5 230.8 10.67 7.64 5,8 328.1 5. 58 9,i,7 
09:54 236.i 227 ,4 10. 75 7. 55 5.8 326.7 5. 48 9,8:> 
09: 55 236.i 227.2 10.63 U6 5. 9 332.1 5, 47 9.B~ 
09:56 m.1 221.S 10,81 7,44 u 336.0 5.41 9,96 
09:5i ?:33. 9 221.4 10,82 7,4! 6.0 m.1 5.36 IC, lB 
09 :!8 m.3 215.6 10.82 7.37 5.9 355.2 5.32 10.36 
09:5'i 234.4 217.5 10.82 7 ,48 6.3 360.4 5.38 10.32 
10:0(• 236.9 212.6 10, 73 7,47 6.2 363.2 5.30 10. 26 

AVERAtiE VALUES FOR THE LAST 15 NIIIUTES 
10:00 m.1 228,6 10.54 7. 75 5. 7 322.6 5. S9 9.53 

-------------------·------------------..---.. ---... ---..·-------------------------------
AVER~£E t;ALUES FOR TnE LAST HOUR: 60 n!NUTES OF VALID DATA 
10:00 273.B 207 .o 10,37 7,89 6.6 379.4 5.65 9.10......_______________________________________ ..,_..___________________________________ 

!0:01 242.2 217.2 10,60 7 .66 6.3 365.9 5.46 10.lG 
10: 02 241,l 207 .0 10. 71 7. 47 6.3 379.3 5,38 10 .!5 
10:03 m.s 202.8 11.05 7 .27 6.9 404.6 5.34 10.26 
10:04 2~2.4 202.9 10.72 7.53 6.8 427.8 5.27 10.32 
10:05 m.1 206.4 10.59 7,1,7 6.8 407 .o 5. 51 10.20 
10: Oo m.1 210. 1 10.12 8.08 u 398,7 5.65 9.'18 
10:07 202.0 211.6 10. 10 8.08 6.4 386 .5 ue 9.61 
10:06 270,0 214.S 9.74 e.n b.6 389.l 5.95 9. 24 
10:09 275.6 213.9 9.83 8.28 6.6 383.5 5,96 9.01 
10: 10 2111.0 218.3 9,44 8, 71 6.9 393.9 6,13 9. 01 
10: ll m.5 217. 7 9.34 8,72 6.8 369,1, 6. 15 8.84 
10:12 302,4 220.7 9 .02 9,06 6.8 31,2 .7 6.39 8,l:0 
10:13 309.9 221.B 9.04 e.95 6.3 m.1 6.31 a. 50 
10: 1' 310, I 227 .1 a.es 9 .23 6.3 329.4 i,,49 8.48 
10: 15 m.e 232.3 9.57 9,35 5.9 300,2 6.4~ 8,35 

AVERAGE VltLUE~ FOR THE LAST l~ ~IHUTES 
10: 15 271,4 215.0 9.85 8.30 6.5 m.1 ~.BB 9.36 

10: Ii, :m.7 238.8 8.16 9,80 5,i, 277.8 6.76 7. 'Ii, 
10: Ii 352.0 243. i 7 .87 9, 91 ~. 3 24'1 . 9 6.B5 7.58 
10: 18 367. 5 244.3 7.84 10.01 5.1 239.9 7 .02 7, 04 
10: 19 366.7 m.5 8.09 9.77 5.1 228.4 6.91 b.64 
10:2(• 349.0 246. l 8,66 9.33 5.0 230.6 6.72 U4 
10:21 320.l 245,1 9.29 B,82 5.0 239,7 6.37 7.51 
10:22 293.9 244. 9 9.65 B,53 5.2 254,2 6.11 6.29 
10:23 280.3 241.6 9.75 8,46 5. ! 259.3 6.02 8. 78 
10:24 276,0 243.3 9.65 8,35 5,3 259,2 6.01 8.98 
10:25 272.2 243.9 9. 79 8.44 5. 1 2se.1: 6.01 8,98 
10:20 272.0 241.7 9.87 B. 31 5,2 255.2 5. 99 8.86 
10:27 266,2 m.9 10.04 8.19 5.3 265.~ 5,95 8. 79 
10:2~ 253, 9 2~3.3 10.43 7. 83 5. 4 2B0.8 5.77 8. 79 
:0:29 238.2 2t8.9 10. 81 7.47 5.8 318,1, 5, 52 8, 98 
lC:3(• m.J 2:i9 .4 10.85 7 .47 5.8 m.1 5.36 9, 42 

AVERAGE VHLUES FOR T~E L~Sl 15 NINUTES 
10:30 297. 9 240.7 9. 40 a. 11 5.3 21,2.7 6. 23 8. 23 

10:Jl 227. ~ 23U 10. 70 7. SB 5.9 331.3 5.44 'i ,i,J 
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Silt 9 Seu~, Sl~dQt lncintr•or 06-01-1m 
CHAN 6 CHAN 7 :li~N B CHANlC CHA~ : Ck.\H 2 CHAN 4 ,eAN l 
SO!~ER SOiLER BOILER 30!LER STACK s:Ac~STACK tiEARTW 

q~~ ~21502 2E•NQx ; ~2 I CO2 2~• r~c 22• CJ Z CJ2 : ~,
10:32 rn.a 234.6 IC, 58 7 .09 u m.5 5.50 U613:33 234.7 232.5 IUl ! , 74 5. 9 320,3 5.57 us
I~: 34 236.7 23!. l 10.5; ?.68 l.7 314. a s. 54 U3
10: !5 m.: 233, l lU2 7. 73 : .e 322.1, ~. 54 Q

•• J, 
•• 

ll:3~ 236.5 23U !c.46 7. 73 5. 7 319.5 5. 51 U3 
I~ :37 24C. 5 234.o ,C.47 7, 76 5, 9 324.6 Uc 9. 0~ 
10: ~a m.q 23!.1 ;u1 7. 72 5.o 329.9 5. 49 ~.•1."0 

10: !1 i4l. 3 2!3.7 :c. 52 7.74 c.O 331.'i 5.50 9. 95 
i:l: 4(• W.2 ?29.b ;( .43 7.lc 5. J 335.7 5.52 U7
10: 41 2,5, 1 233.3 :C.H U2 0.: m.4 5. 5'i 9.94 
!J:4:, 24'1.3 232,b 10.23 Uc 5. 8 334.7 5. c4 Ul 
! J: 4J 15~. 3 23U iC. 21 7. 99 5.8 322,6 5. ?4 uo 
l~:H m.o 235.5 9.97 8.19 5.5 316. ~ 5. Bl 9. 29 
:~: 45 zcJ. o m.o JO.OJ 8.15 ) .6 300.6 : . a, a.98 

MRAGE ~ ..LU£5 ,C11 liiE ~J'lS; 15 ,1NUTES 
!O: 45 242.o m.• 10. 40 7.82 5,8 323,3 ~. 59 9 .69 

:O: Cb £02.: Z02.8 9.87 8.31 s. 7 31U 5. 94 6.99 
10: 4i 267, 6 197.3 9.82 8.33 5,S m.5 U3 8. 99 
10: 46 270.2 l9U 9.72 8.42 s.] 300.4 ~. 00 8. ~4 
10: 49 271.4 200.8 9.75 8.41 5. S 290.0 5.97 8. 71, 
lJ: 50 178. 3 205.6 9.55 8. 57 5. 4 287. 4 u~ 8.i,4 
:o: :1 m.9 138./, 9.78 8.36 ~. 5 282,4 b.02 B. 39 
l·): 52 268. 2 m.o 9,83 8.35 u 290.5 ~. 97 8.44 
l~: SJ 264.2 240. 4 9,88 8.27 ~. 5 m.o 5. 90 8.66 
:o: ~· 21,7, 7 246. 0 9.59 a.57 5,I, m.11 5. 99 a.o3 
:o: 55 m.4 242.8 9. 56 8.55 :.. 2iU i,,05 8. 48 
10:5i, ?75,i 20U us 8.52 5. 5 279.9 6.07 8. 34 
,C:!i 272.o 203,4 Ul a.44 ~. 2 27~. 7 ~. 93 6.So 
:C:5& m.5 205.7 9.95 8.25 5.i, 281.7 ~. 98 U5 
!O: 59 m.i m.o !O, ! 7 8.05 ~. 5 m.s 5.83 8.84 
ii :C,• m.4 l 98.8 :0.28 7. 98 300, !5. 5 ~. 77 9, !9 

A,ERA6E VALLES rOR :ilE LAST 15 NiNUTES 
:l:OC 2o&.o m.5 9.81 8.36 5. 5 290.6 5. 97 8,i,9 

--------- .. ----... --------------------·---------- --- --..----------------------... ---------
AVERAGE VALUES FOR '.HE LAST HOUR: oO IIINIJTES CF VALID ~ATA 
!l: 00 270.: 226.1 9.86 8.30 s. a 313.2 5. 92 9.00 
_________________. --- ---------------------------·---------- ---....... --------------------
.I :01 251. 5 240.2 10. 11 8.12 5. 4 304.J 5. 76 9.33 
:1 :02 253.5 243.& 10.13 8. 09 5. 5 286.8 5, 83 9.29 
ii :03 m.s 241.4 10. !6 e. 01 5. 7 307. 7 s.ao 9.19 
11 :04 248,o 242.5 '10. 22 8,01 5. 8 306.5 5. 75 U7 
11:05 251.~ 240,A 10. 17 8,05 u 318. 7 5.78 uo 
11:06 248.5 m.2 10. 38 7,86 5. 7 Hl.6 5. 7 ! U9 
11:0i 246,6 196.8 10.18 8. 06 5.7 324.2 5, 71 U3 
H:06 249 .8 194.J 10.29 7.93 5. 8 308.0 5. 75 9. 44 
!l :09 24U 194,l 10,21 8.01 5.8 332.0 5,72 ?.46 
11: 10 251. 7 m.5 10. lJ 8.04 5.5 314.3 5.72 9.55 
11: 11 257.7 240 .1 9,94 8.27 5, 7 314.8 5,87 Ul 
!l: 12 261. 4 242.6 ·u1 8.16 5, 7 301.0 5.97 9.28 
!1:13 259.4 244.8 10.02 8.19 5,6 307 .0 5,90 U4 
11: 14 250.6 242,2 U5 8.20 5, 5 307 ,3 5.83 9.21, 
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:iitt q Se••~, 5;11d~1 lnc1neracr 06-07-i?9C 

TINE 
11: 1~ 

CHAM b 

BCE.ER 
g~1502 
m.~ 

CHIUi 7 
BOl~ER 
ie1NOx 
242.6 

CHAH 3 
BOILER 
: 02 

ua 

Ck~Hla 
BOILER 
1 :Q2

a.,• 

:nA~ I,,m 
eg• i~C 

5.6 

CHAk 2 
STAC( 
2e• co 
308.1 

CnA~ 4 

SUCK 
: CU2 

U2 

CHAN 3 
riEARTk 
t 02 

'i. 31 

AvERAGE ~ALcE5 FOR THE LAST 15 NlHUTES 
: 1: :s m.1 226.8 10. 12 3.09 u 3lv.3 5.7, 'U4 

11: l~ 26C .~ 20:. 5 i.87 8.28 5.3 306. 3 5.36 1. ;~ 
;u; 262. 2 202.a 9.91 8.30 u 2,~ .1 Ub u~ 
!l:!; 
; 1: (, 

2bc. 3 
m., 

202.5 
m.2 

9. 74 
Ub 

8.40 
8.31 

5. 3 
:.a 

303, 4 

21 •. 5 
5. ~~ 
s. ~. 

~. 1a 
O.C5 

11: 2:, 
11 :2! 

2b'i. 5 
m.3 

20:. 5 
:i:H.4 

Ul 
9.ov 

8. 5E 
8,52 

~. ! 
~. ~ 

m.2 
Z,b. • 

e.J: 
e. ~ i 

3.93 
a. 76 

11: '' 
! 1: 23 
:! :24 
: 1: 25 
:1 :2~ 
: l: 27 
: l: 26 
11: 29 
11: 3~ 

278,2 
m.2 
269.3 
m.J 
26U 
?64, ~ 
272,2 
2i4.2 
273.7 

247. 4 
245.B 
243,3 
?U.~ 

222.1 
207 •• 
210.3 
209, 9 
209.6 

U3 
9. 77 
9.73 
9, 99 
9.83 
9.72 
UB 
U9 
'1.72 

U9 
6. 37 
B, 39 
8. 2C 
B.35 
8,42 
8.So 
8.42 
8.44 

~. 3 
5. 4 
~. 6 
5, 7 
5, 7 
5. 6 
5.o 
!i,3 
~.6 

,98.b 
260. l 
303. 5 
290.1 
m.e 
m.a 
,79. 7 
m.~ 
278.0 

e.:) 
6.05 

5. 99 
5. 'i I 
UC, 

~.96 
b,08 
i,,03 
b,04 

u: 
8. )> 
6. 7: 
Ub 
q, 10 
9.05 
a.92 
8.68 
8.bB 

qvERa6f YA~UE5 FOR THE ~AST 15 NINUTES 
1:: 30 268. 9 220.3 9. 74 8,4: 5. 5 299.3 6.00 Ul 

1: :31 
11: 3; 
ll: 33 
l! :34 
1:: 35 
:1 :3i, 

269.4 
ibU 
m.J 
253.4 
m.o 
240.2 

m.9 
m.s 
2H.2 
244.1 
m.1 

9. 77 
10. 12 
10. lo 
10. 29 
10, ~7 
JO.So 

8. 32 
8,08 
8,02 
U3 
7. i4 
7.6S 

5.4 
u 
5. 3 
5, 7 
5.6 
o.9 

2iU 
265, l 
m.B 
m.o 
312.7 
m.6 

s. ~6 
5, q5 
s. 77 
5. BO 
5.68 
5.60 

U4 
8.i,2 
8.53 
q ,05 
Q,09 

9 .3! 
ll :3i 

l ! : 36 
238.C 
231).9 

, 92 .4 
m.s 

JO. 55 
10.66 

7. b9 

us 
? • 5 
,.,'' 

330. 4 
m.5 

5, 57 
Ul 

9.43 
~.4? 

1: :3Y 
1::4G 
1: :4! 
1: :42 
J::43 

?36.3 
235.2 
237.4 
238.7 
238. 4 

190. 7 
193. 7 
m.J 
2!8.4 
237.2 

10.61 
10. 54 
10.44 
10. 57 

;10 .49 

7. 62 
7. 6? 
7.77 
7, !>4 
?,]4 

! •5 
7.0 
o.6 
i,,4 
u 

338,i, 

no.o 
33U 
531.0 
345.7 

5, 54 
s. 54 
5,60 
5. 56 
Ub 

U3 
q, 79 
9.76 
9.73 
9 .ao 

1::44 
1::4: 

241 .B 
W.3 

240.1 
241.6 

10.37 
IO.l4 

7. 32 
Ul 

6.3 
c.O 

m.3 
331. !> 

5.60 
~. 74 

9 .34 
9.72 

AVE~AGE ;IALUES FOR THE LAST 15 NINUiES 
I: :45 2H.4 m.1 10.38 7. a2 b.4 319.b ~ . ,•. o, 'US 

11 :4o 
11: 47 

247.; 
247.! 

238. 4 
23U 

10.38 
10, l 7 

7. 79 
8,02 

a.i 
d 

m.o 
330. 4 

~. 69 
U! 

9,b2 
9. To 
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---- ------------------ ----------------------------- ---------------- -------------- ----

------ --------------------------------------------------------------------- ---------

5i te 9 Sewige Sludge lncinefior 06-07-1990 
CHAN 6 C!!AN 7 C/l~N 8 CHAN:O CH~N 1 CHAN 2 CHAN 4 CHAii l 
BOILER BOILER BOILER Eu!LE~ STA~t STACK STACK H[ARTH 

Ti~E Q~ISG2 ~~1NOx I 02 I CO2 ~~1:HC 22• c2 1 CO2 I 02 
1" :49 255.0 237.B 9.8i 8.34 b.4 m., S.B8 9.72 
1:: so 259.7 240.2 u~ 8. !6 5.6 321. i s.a1 us 
1: :51 2b4.4 ?44. 7 9.BE 8.3() 5.8 m.1 5.92 Q.48 
1:: 52 267. 7 243.C 9.78 8.31 5.o m.5 5.iiE 9.lii 
ll: 53 )~'1.7 247, 2 9.84 8.36 S.8 }10.3 5.98 '1.26 
11: 54 270.4 245.£ 'l.1,9 8. 44 5.4 305. 5 5.96 9. 10 
11: ~5 270.0 244.9 'I. 96 8.23 5.5 299.3 6. 00 9. 01 
ll:56 m.o 242.0 10.00 8.19 5.5 318.5 ~.BS 9.13 
11:5i 261.l 244,2 10,08 8.10 5.6 311,7 S,86 U5 
11:~8 260.3 241.6 10.05 8.14 s. 5 329.8 5.63 9.48 
11: 59 258.1 243.S 10.17 8.03 6.0 325.S 5.78 9.62 
12:CO 25a.1 m.9 10.03 B. lc 5. ~ 337.8 5.8! 9.61 

AYE~A6E YALUES FOR THE LAST 15 NINUTES 
12:00 263,t m.1 10.00 8,17 5.9 322.9 5.a5 9 .~6 

AYERAGc VALUES FOR THE LAST HOUR: 60 NINIJTES OF YALID DATA 
12:00 257 .0 220.7 10.06 B.12 5.8 310.6 5.83 'l.27 

12:01 257 .4 242.!! 10.19 8.03 5.7 330.1 5.83 U6 
12:02 257 .b 243.0 '1.'16 8.23 5.7 m.e 5.84 9.44 
12:0~ 261.0 243. 7 10.01 8.16 ~. 7 315 .1 ~.67 9.36 
12:04 262.8 m.o 'i.82 8.36 5. 5 321.1 5. 95 U7 
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Site 9 Se•.i~e Slu~ge lncineracr 06-07-1990 
CHAN 6 CHAN 7 CHAN 8 CHANIO CHAN I CHAN 2 CHAN 4 CHAN 3 
6uilER BOILER SOILER BOILER STACK STACY. STACK HEARTH 

:1nE QQ1 502 QQl~Ox % 02 I C~2 ~Q1iHC QQ• ca ! CO2 X 02 
12:0~ 2oi,4 247.7 9.77 B.33 5 .3 289.3 5,q~ 9, l ~ 
:2:1:, 266.3 247. 4 us B.32 ~.6 292.4 o.oo 9. 07 
12: ! 1 26S.b 246.6 9. 77 8. 34 5. 4 289. 7 5. 93 Ul 
12: !2 265. 9 246. I U4 8.25 u 293.2 5.96 !7 ,S3 
12:13 261.3 246.5 U3 8.24 5, 4 299.~ 5.87 20. 42 
12: 14 : 259. 8 m.s 10.09 6. 12 5. 6 295.2 5.89 20.43 
12:n 254. 7 m.o 10. 13 8.05 S.4 311.3 5.7o 20.46 

MERA6E VALUES FOR THE LAST 15 NINUTES 
12: 15 263,4 245.7 9.'13 8.24 s.s 307.1 5.90 !2,10 

12: 16 25 2. 5 244. 5 10 . 30 7, 92 5.8 309.1 ~. 74 17 .01 
12: !i 
!2: 16 

250. 9 
246,8 

241.2 
241. 8 

10 .12 
10. 36 

7,97 
i . 83 

5. 7 
5. 7 

313.8 
m.11 

5. 71 
~. 70 

9, 91) 
9, 96 

12: 1~ 24U 239.4 10 .35 7.8B 5.8 348.5 ~.62 9.99 
12 :2(• 244.0 240. 7 10 .38 7 . 82 5.8 326.8 ~.67 !-0, 10 
12:21 244.5 238.6 10 .32 7.88 5,8 343,7 ~.65 l0.13 
12:22 245.0 241.7 10 . 2q 7. 90 5.8 329.6 5.66 10.22 
12:23 248.4 241.7 10 . !7 8.01 5,6 334.2 5.74 !0. 21 
12:24 246.0 m.1 10.44 7.71 5, 6 322.7 5.64 :0.27 
12:25 241.8 238.2 10. 43 7. 78 6,0 m . 1 5.S8 10.26 
!2:2i, 242 .J 241.2 10.37 7.78 5.8 337.9 ~.57 !0.19 
!2:2i 245. 8 245.0 !0.14 8.04 5.6 325.6 5. 71 9, '17 
12 :2E 2SC,o 244. ~ 10, !2 7, 96 5.5 312.2 5. 72 Ul 
12 :29 249,5 243.9 10. 26 7. 91 u 312.7 5. 7S 9.81 
12:30 244.9 240. 9 10 . 30 7 .83 5. 7 321.e 5.62 9,90 

AVERAGE VALUES FCR THE LAST 15 lf!NUTES 
12:30 24b.3 m.~ 10. 30 7.88 5.7 327.4 5.67 :o. 52 

12:31 243.e 241.0 10. 37 7 . 84 5, 9 326.2 ~.68 Ub 
12: 32 
12: 33 

243.4 
m.3 

241.C 
242 .4 

10 . 27 
10. •o 

7.86 
7 .81 

5.4 
5.9 

327. 5 
m.1 

5.60 
~.66 

U 3 
'.0.06 

Cl:N"ENTS: End cf Saapl 1r.~ after R~n 12' 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineraor 

REASON: S~cond direct cal check·- NO ADJUSTMENTS MADE 

DATE: Oh-07-1990 TIME: 12:34 - 13:10 

MONITOR GAS MONl l OR 
f\/D �CHAI\J DESCRIPTION UNITS VALUE RESF'OI\JSE 

6 BOILER ppmS02 ().(l :.;, .1 
6 BOILER ppmS02 218.(1 19(1 .5 

7 BOILER ppmNO:-; t),0 l. ~; 

7 BOILER ppmNO:; 240 .() 235,9 

8 BOILER 1/. O''..;. � 0. (>(l (i.(16 

8 BOILER 1/. 02 12.50 12.15 

1() BOILER '1/. CO2 0.00 t).07 
10 BOILER 1/. CO2 11.01 11.08 

l � STACI::· ppmTHC 0.0 0.9 
l � STACK ppmTHC 181.2 178.6 

2 STACK ppm co (). (i lU. ,:; 
..., STACf:: ppm cu 457,5 46.::,6 

4 STACf'. 1/. CO2 (l • ()(> (I.(,1 
4 STACf: '%. cu:: 11.01 10.89 

3 HEARTH '1/. 02 :(),(>() n .,:i:i 
3 HEARTH '1/. o··, 12.50 .L'.::. 2::""' 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineraor 

REASON: Third direct cal of selected analyzers 

DATE : 0~-07-199() TIME: 13:24 - 13:32 

MONITOR GAS MONITOR 
A/ D__j;_H"""'--'A""'N....____=D=E=SCR I F' T I"-'O=N_,___ .UN I TS ______________ 'v'ALUE _________ F,E!::;l=·ONSE 

6 BCILEF: ppmS02 0.0 2.4 
6 BDiLER ppmS02 218.0 2:20.2 

8 BDI LEc, 'l. 02 ().00 (1.07 
8 BOIL.ER 'l. 02 12.5() 12. j(i 

c·-· HEARTH 'l. 02 0.00 ;) • 06 
HEARTH 'l. 02 12.50 12. 5(• 
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Site 9 St1~91 Sl~d~e lnciner~cr 06-07-19911 
CHAii o CHAN 7 CHAN B CHAN!O ~H~N I CnA~ 2 C~aN 4 CHAN ! 

II"~ 
14:21 
14:22 
14:2! 
14:24 
!4: 2: 
14 :2c 
!4:27 
!4:26 
!4 :19 
14: 3G 

!OILER 
eR•S02 
bOU 
m.; 
m.! 
269 ,0 
m.2 
324.5 
m.1 
m.3 
337 .J 
36U 

BO[LER 
£~1NOx 
127.l 
137. 4 
m.s 
131.9 
137 .1 

120.0 
!C3,J 
IC2. 4 
lOI.O 
9) .8 

BC!LER 
I J, 

0 • 50 
9.ab 

!US 
lU9 
? ')0 

8. 58 
U9 
a.•~ 
B.a2 
?.24 

BOILE~ 
~ CO2 

8. 5B 
a. 12 
; .43 
7."D 
8.32 
9. 1l 
U2 
9. 2) 
3.93 
6.c~ 

STACK 

~~•THC 
1,2 

u 
5,) 

e.4 
5.E 
I, 9 

4. ~ 

4, i 

u 
4. 8 

SrACK 

~e• ca 
2!1.4 
m.6 
353.9 
371.b 
m.:i 
223.4 
2:u 
m.2 
m .3 
m.o 

sT~o 
I :02 

Ub 
U9 
5, 46 
: . 2) 

~- 41 
~' 2~ 
6, 54 

U3 
UB 
6.B 

'iEA?.Tr 
l c, 

8.02 
9. !9 

!l.~4 
12. 59 

l~. 99 
l 2.0! 
l;, OE 
!C.41 
:(,.27 
:G.4: 

~VERAGE JALUES FJR ·nE LAST ! I MINUTES 
14:30 4c9. 2 ! l6. 3 B.Bl a. 94 4.6 204 .e U4 :C.35 

14:3: 
14:32 

335. 4 
269.6 

145.2 
W.9 

11.04 
10,65 

U4 
7. i9 

u 
u 

29~ ,0 
306.3 

U4 
Ul 

:o, 9) 
11.59 

14: 3~ 277 .2 148. 9 10. 49 7.58 u 278.0 uo !1.54 
14:H 
14 :JS 

2i:4 .0 
m.! 

14B.2 
150. 5 

I!. 47 
II.~~ 

7. 04 
7. 27 

u 
5.B 

350,9 
m.2 

U4 
ue 

!l.4a 
!I. 74 

14: 3i, 257. ~ 91.6 lo.35 7. 81 u 295.1 U7 11.~2 
H:37 261.b 78 .l 11. 77 6.82 u 331.1 5. SI ll .41 
14: 39 
14: :9 

247.0 
m.5 

ilO ,1 
54. 5 

12. 62 
12.45 

1,,34 

U7 
i. 7 
9.0 

m.9 
530. 9 

4.89 
4. 74 

!I . 74 
1Z.V2 

14: 40 
14: 4: 
14: 42 

m.4 
23,,4 

24i'.b 

t,. 7 

144 . 7 
152. 9 

12.35 
11.99 
J: .~8 

6. 41, 
U4 
U9 

8.3 
7.5 
7. 2 

531.l 
49U 
470.6 

U2 
4,83 
5. I! 

1~, !3 
12 .19 
11. 72 

14 :43 254. 5 150.S I:. JS 7 .35 7. ) 4e7 ,C s.1? 11.20 
14:44 
14 :45 

274.4 
271.2 

lbl.o 
15S. 4 

10,81 
11.15 

7.c8 
7.38 

7. 4 

u 
m.6 
428,o 

5. 59 
5,35 

JO, 10 
10. ~3 

AVERAGE JAL~E3 FOR lhE LAST 15 NINUTES 
14: 45 m.a 123.l 11.39 7 . 12 6.) 400. 5 U9 II. 49 

14: 4o 272.: 15c.l II. 23 7.37 7.b 434 .2 5,3S IJ . E2 
14: 47 270.2 15!. 5 11.27 7 .27 7.5 451.1 s. 24 11 .C! 
14: 46 
14: 49 

271. I 
m.J 

157 .o 
1511.3 

11.22 
11.12 

7. 39 
7.41 

7. 7 
7. 4 

43l.7 
447 .8 

s. 37 
S,29 

II.I! 
11.02 

14: so 
!4: 51 
14: 52 

274.J 
27;.3 
m.o 

155. 0 
m.4 
m.s 

11.23 
ll.04 
11.21 

7, 41 
Ul 
7.39 

7.7 
7, 4 
7 . 5 

m.a 
446.1 
•20 .0 

5.38 
5.34 
5.42 

11.ll 
11.•)0 
10. 90 

14: 53 281. 4 156.l 10.82 7, 73 u 444.7 5.42 10. 90 
14:54 287.0 m.2 10. 9b 7.58 7.4 414.5 5.52 10.il 
14:55 288, S 156.7 10.77 7. 73 7.s 439.6 s.~ 10 .44 
14:56 
14157 

282.8 
280.) 

I5S.7 
m.7 

I! .OB 
10.e1, 

7,44 
7.68 

7.5 
7. 7 

435,2 
m.2 

5.46 
s. 47 

10.47 
10 . 57 

14:58 283.2 155.9 10,97 U4 7. I, m.1 5, 50 10.48 
14 :59 281.0 152.J 10,87 7,bli 7.B m.1 5. SI 10 ,47 
15:00 282.4 153.5 10.93 ue 7. 7 44U e .45 J0,48 

MERAEt 'IALUES FJR TH ~AST 15 .mum 
15:00 278.9 155.S ll.:>4 7. 51 7,b rn.a s. 42 10.i'7 
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5lt! 9 Suige Sl~:lge Inc in1r,or Oo-07-!990 
CnAII 6 CHAii 7 CHAN 8 CKAM:C Ci!A~ 1 CHAA 2 :HAN 4 C~A~ 3 
&OILER BOILER BCILER BOILER STACK STACK s;m H~ARTH 

m~ 221502 ~~1N01 ! Q2 1 rn ~f•T~C ~2· Q t CG2 t Q'.i
-...-----------·--- -----------------------~ ----- ----------·........-----.---.. ---- ---·-·..... �
AmlASE ~ALliES fCR THE LAST HCJR: 60 NINUTES c, vAL!D ~m 
15: )0 J! 5. C 132.J :o. 33 7.90 ~. 9 Jll.5 ~. i4 10. 9~ 
----------- - -- ----.. ------------------- --- --- -- ---------------.. ----------------- ··---.. 
JS;(! .2h9 !9.4 D.o7 7,88 J .o m.e ~. 59 10.25 
JS: 02 m.• b9.2 :o. 54 7 ,89 u m.;; ~. ~a :o. lC 
JS: C3 j02. 4 7!.5 lUb 8,15 02.;7. 4 : ,81 !O.O: 
15:04 j06. I 76. 6 !0.32 8.07 1,0 m.9 :. 77 9, /8
IS :05 303.S 73,6 10. 51 7. 9~ 7. ! 394.7 ~ .so 9.b: 
15: C6 299.i, 156. 4 10 .35 B.O~ a.a 386.2 5.69 ~.65
!5:07 JOU 163.8 10.29 8.21 c.9 374.l 5,84 9.73 
:~:OS !:2 .6 Joe .4 9.40 8. 77 u 36! .4 5.i7 9. 43 
: 5 :01 323, 9 ,63. 7 9.02 , .04 6.) 323.7 6. 40 8.4! 
:5:JJ m.9 '.66. b a.ea 9.09 e, 3 m.e 6. 42 7. I I 
: 5: 11 328.3 :65. J 9. :e 8.82 6, 3 :oo.: c.39 7.63 
: S: :2 12!. 7 !64. 5 9.08 8.96 u m.o Ub 7. 64 
l ~ ~: 3 316.5 166. I 8.a7 'i.~2 Cl': m.s 6.2b 7. ;s 
:~: l ~ 322., lb4. 6 8.)6 9.27 o.O m.s 1:.54 7. 7C 
:: :15 m.i ;1,4. 3 UC 9. 30 ~': 27U 6. 10 7. s: 

AVcR~6E Yt~t:ES ;:oR ;HE LAST !5 N:NUTES. �
:~: :~ m.o m.4 U3 8. 57 o.c 35!.: b.06 a. e1 �

:s: :c 322.2 95. 9 E.n 9.06 5. 8 m.c U6 1. 5~ 
:s: l 7 317. 2 93.6 B. 77 9. 10 1. ,~S.8 275.7 U9 
:: :18 3lo.4 94. 7 B. 83 9. 02 5,8 2b0.3 6.39 1 .a1
:5::q 313.7 9c. 5 8. 83 9. 05 ~.8 254.8 b. 37 ?. 95 
,5: 20 312.5 17 . l 6.'iO uo 5.b m.r c.31 7.9; 
!5:21 m.7 1i,i,5 9.20 0. 1s : .4 256,9 6.25 8.06 
!5: 2'.i ?9o. 7 !65. 2 9.22 8.72 i. 5 z;o .9 o.lb U! 
: 5: 2! 294.2 w.o 9. 26 B,o9 5.7 261.6 6.11 8. 39 
l~: 24 m.11 !bU 9.54 8.56 : . 7 a;.o b.06 ua 
1! :25 2~7 .6 !73.1 9.~5 8. 54 ~. 4 257 .6 6.05 E.23 
1s: 20 295. 4 !01.7 U& 8,40 u 259. 7 6.00 e.31 
! 5 :2i 286.4 96 .3 9.85 8.JO 5. 5 21)9,4 5.88 s. 56 
: ~ ~ 25 2B4,9 ~6.2 'i.85 8.30 u 275 .7 s.90 B. 69 
: : : 2t 290.3 95, 1 'i.'/9 8.15 ~. 5 285.3 5.82 a. 79 
: ; :3(, 277.3 92.a 10.07 e. :1 u 289. 4 5.77 9.02 

AvERA6E VAL~ES FCR THE LAST 15 "IIIUTES 
15: 30 299.8 !19.8 9.36 B.c5 5.o 26U 1,.13 a.24 

:~:JI m.o 171.2 JO. 15 7. 99 5 .s 304.6 5.69 9.31 
!5:32 270. 5 169. 7 10. 22 7. 97 b.O sou 5.o9 9.52 
15: 33 2cs. 9 170.4 10.21 7. 92 u m.s 5.62 9.oa 
15: 3. 270.1 168.0 10. 21 8, 01 6.1 m.5 5. &7 U7 
15: 35 277.3 1&9.1 9. 91, 8. 13 u m.1 5.65 9.91 
D:36 282. 7 11,7,l 10.04 8, 14 6.1 314.G 5. 78 9.84 
15: 37 285.1, 168. 7 9. 84 s. 26 ~. 9 330.'i 5.73 9. 97 
15: 35 291.2 169. 9 9.H 9.37 6. 0 m.~ 5.89 9 .80 
15: 39 296 .5 170. 2 9. 50 B. 55 u 320.1 5,87 9. 75 
15: 40 30~. 4 169,6 9, 48 8.65 6.1 304.0 6.06 U4 
15: 41 m.1 171. 1 9,20 8.80 5.4 3(11.2 6,06 , ,41 
15: 42 m.2 170, 2 U9 8.70 5.9 m.4 6. 12 9.34 
15: 43 HU 172.11 9.33 8. 70 5.6 303.7 6.05 q .26 
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Site 9 Sewage Slucge incrneraor Oo-07-!9% 
C~AN 6 CH~N 7 CHAN 8 CHAN!C• CHAN l ~l!AN 2 CHAN 4 CrAN 3 
B~ILER BOILER BOiLER BOl~ER STACK STACK STACK HEARTH 

TINE 2~1502 Q~eNOx l 02 l C32 £Q•THC 2~. ca l CO2 l 02 
15:44 m.9 171.2 9,54 8,56 5,5 m.4 6.09 9.28 
15:45 309,9 173.2 9.35 B, 7C• S. 7 301.2 6.02 9 .26 

AYER~6E V~LUES FOR THE LAST 15 N:liUTES 
15; 45 ~·292.7 170, l 9. 75 B.36 s. 9 310. 5 5.Bb 9.59 

15:46 313.7 174 ,3 9. 36 8. 72 5. i 284.4 6, II 9,12 
!~ : 4i m.o 177.8 8, 99 9.01 5.3 275.3 6.22 8.84 
!~ :46 326.8 !77 .3 9.,6 B,7E u 261.7 6.26 8. 74 
15:49 323.3 176.5 9.31 e.1, S.4 271.4 6.18 8.73 
15 :sc, 321.5 m.4 ~. 41 a.be 5.5 267 ,2 6.15 8. 78 
l;: 51 316.7 m.2 9.33 8. 77 s. 4 272.5 6.13 e. 76 
l~:52 3l8.1 176. 9 9.33 8. 74 s. 4 258.4 6, 17 8.76 
15:53 321.8 176.7 9. 17 B.B9 5.3 260.9 6.20 8,67 
1s:s~ 323.6 176.S 9.27 B.Bv 5.3 250. 4 6.22 8.50 
1~:55 325.6 175.l 9.22 8.B~ 5.1 259.4 6.20 8.53 
I~ :56 323.8 174 .8 us 8.71 s. 4 254.3 6. 18 B.51 
1~: 57 318.1 m.s 9.46 B.64 5.2 272.b 6,09 8. 56 
15: 56 310,9 m.6 9. i3 8.42 5,4 268.3 6.00 8. 71 
1~: 59 305, 5 J7J.7 U9 U6 5.5 277 .7 S.'i9 8.90 
lb:0(• 307. S 174.l U7 8.47 5.1 264.5 5. 98 8,94 

AYERAGE VALUES FOR iHt LAST 15 K!NU!ES 
16:00 318.7 175.6 9 .37 8. 72 5.4 266.6 6. :4 8, 74 

----------------------------------------------------------------..-... --------------
AVERAGE VALUES FOR THE LASi HOiJR: 60 KINUTES OF ~ALID DATA 
Jc:00 305.8 150.2 9.53 8.58 5.' 298,8 6.05 8.85 
-------------------.. -----------..---------------------------------------.. ---------
16:01 306.4 174 .0 9.62 B.53 5 .3 274.6 5. 97 9.10 
:e:01 30U 176.9 U2 8.53 5 .3 258.7 5. 99 9.17 
Lb:03 3'.C .S 17b.O 9. 49 8.63 5 .3 261i.3 6.03 9.14 
lo:04 3! 1. 7 171,. 7 Ul U3 5, :; 2~9 ,4 6.00 9.08 
16:05 311.0 176.3 9.e3 U3 5.2 267.5 6.02 9.04 
16:0i, 304.6 m.s 9.E6 8.30 u 265.5 5. 91 9.0i 
16:07 300. 3 174.7 9.78 8.40 5.2 281.4 5. 90 uo 
16:0& 300. 5 175.B 9.E4 B.32 5.0 270,1 5.88 9.35 
lo:09 304 .4 175.B Ul B.54 5.4 276,0 5.96 9.43 
16: Iv 307.7 176.6 9. 71 B.43 5. 2 267.2 5,94 '1.27 
16: 11 309,l 176. 5 U3 8.53 5. 1 268,7 5,99 9.18 
16: 12 312. 7 177.5 9. ~8 8. 53 ~. I 264. 7 5,99 9,13 
16: 13 314,l 176.9 9, 49 B.66 5.1 263.5 6.04 9.13 
16: 14 m.1 l77. I 9.H 8.48 4.9 263.6 6,02 9.09 
la: 15 310.6 m.o U7 8.49 5.1 277 .9 5. 95 9.20 

AYERA6E VALUES FOR THE LASi 15 NINUTES 
16: 15 308.4 176.0 9.65 a.50 u 263. 7 5. 97 9. rn 

16: !Ii 311.4 174.4 9.63 a.so 5. 1 273.J 5.92 9.29 
16: l 7 318.0 174. 3 9. ~2 a.60 s. 1 263.S 6.01 9.28 
16: 1~ 313,2 174.8 9. 71 9.41 5, 2 272.9 s. 9i' 9.25 
16:19 309,1 173.5 9. 75 8.40 5.2 281.2 s . 94 9.38 
16:2(• 310,1 173.0 9,68 8.41 5.2 26!.0 5,87 9, SJ 
16:21 312.8 1!1.3 9.66 8. 51 5.3 2n.i s . 9~ 9. 46 
16:2:: 314, 7 172. 7 9. ~9 B. 50 ~. 1 274 .4 5. 93 9. ~o 
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--- -- - ---- -- ----- ---- - - - - ----------------------------------------------- -- -- -- - -- -- --

SitE ~ SENigf Slud~e ln:1ner.icr C6-07-19% 
CHAN 6 ~HAN 7 :HAN 8 CHA~lO C~AN 1 CHAN 2 CHAN 4 CHAN 3 
BOILER 901LER BOilER BJ ILER met STm: SiACt HEARTH 

rm ~2•502 ~2aNU1 I 02 I CO2 221THC 221 co t CO2 t 02 
lb:23 321.2 :il.1 9, 49 8,b5 5.3 21~.o 6.03 9. ~2 
16: 24 330.2 171.9 9.34 8. 73 5, ! 215,3 6.06 U5 
16: 25 335.0 li0.2 9,36 8.73 5.3 272 .B 6.11 9.51 
16: 26 ~31.C ,70.3 9.48 8.62 ~. 0 2/U 6.03 9.65 
16:2i, 328. 9 168.a U9 8.56 5.2 277 .6 6.01 9.77 
!b:2~ 324.1 ;69 .o 9.65 8.47 5.2 2'10.5 5. 94 9,80 
10:29 322.1 167 .a 9. 74 8.44 5.2 2'iU 5. 93 9. 94 
16:3(• 318.i, li1.3 9.6~ 8.49 ~.2 2'13.9 5.86 10.01 

AVERAGE VALUES FOR THE LAST 15 ~INUTES 
16:30 320.0 171.6 U9 8.54 5.2 278.5 5. 97 9.56 

,c:31 319. 7 ! 74, 3 9.53 8.M 5.4 27U 5,95 9.B5 
16: 32 325.2 179,3 9.37 B. 73 5.0 266 . 1 b,05 9,41 
!6:33 332.o 161.9 'i.30 B.81 4.1: 247, 9 b.!5 9, 14 
16: 34 338,0 1S2.7 uo 8. 95 5.1 m.2 6.22 6.92 
lb: 3S 340. 9 161.7 9 .33 8. 76 4.9 m.o b,27 B.66 
16:3i, 333. 1 161.6 9.31 B.BO 4.6 238.6 b.1~ 6, 51 
16:3i 332,1 183.5 9.2B 8.83 u 231.1 6.2~ 8.24 
16 :38 333. 5 183. 7 9.25 8.94 4.'i m.3 b.2~ 7,80 
lb:3~ 329.9 184.1 ~.40 8.72 4.7 226 .9 6,22 7,58 
16: 4(• 331.0 183.8 9.25 8,B5 5.0 m .e 6.25 7 ,49 
16: 41 331.7 164.5 9.45 8,68 4.'1 m.2 6. 21 7,39 
!6: 42 324.l 182.2 9.55 8.61 4.9 240.2 6, 15 7. 33 
16:43 314.5 183.6 9.72 8.45 4.'1 242.6 6,04 7.46 
16:4' 310. 7 182. 7 9.70 8.49 4.9 245.0 6.04 7.60 
16:45 305,4 183. 4 9.87 8.32 5.1 247 .5 5,97 7.7E 

AVERAGE VALUES FCR THE ~AST 15 "IHUTES 
16:45 326.8 182.2 9,43 8. 70 4. '1 242.2 6. 15 B.21 

16: 4e 302, l 184.1 ~ .81 8.40 4,8 m .5 5. 93 7. 97 
16:47 303.4 184.1 9.85 8.34 5.0 248 ,U 7, 99~-9~ 
16:4G 301.7 182.6 9.85 8.35 4. 'I 254 .~ 5. 93 8. !1 
16:49 303.0 185.1 9 .Bl 8.38 4.'I m.o 5.93 8.14 
16:SC• 304. 9 185.3 9.67 8. 51 4.8 245.0 5. 96 8.16 
16:51 312.7 l8U 9.64 U2 4. 9 235.3 6.04 8.08 
16:52 31U 185.6 9.63 8.53 4.8 241.~ 6.02 8,01 
16: 53 Jll.6 m.1 9. 'iO 8.29 4.8 241.6 5.95 8. !2 
H,: 54 306 . 7 185. 3 9, 77 8.41 5.0 252.C 5.91 8.36 
16: s~ 310. 4 18U 9. 74 8.42 4. '1 237 .1 5,97 6.31 
16:5~ 312.B 184.0 9.66 8.49 4.B 240 .e 5.9, 8. 16 
16: s, 313. 3 182.6 9.84 6.33 4.9 243.5 5.94 8.05 
16:56 310 ,4 181.3 9. 72 8.43 4.8 257. 2 5.n 8.30 
16:S~ 313. 4 182.6 9.79 8.40 u m.B ~.'13 8. 40 
17:0(• 316, 3 183.l 9. 62 a. s1 4.6 257 .9 s. 98 8.32 

AVERAGE VAL~ES FOR THE LAST 15 "INUTES 
17:00 309. 4 m.2 9. 75 8.42 4.9 246.2 5.9t 8. li 

. ---------------------------------------------------- - - - - - ------------- -- ... ----------
AYE~AEE VALUES FOR THE LAST HOUR: 60 IHMUTES OF VA~ID DATA 
17:00 316.2 176.~ 9.61 8. 54 5. 0 25U 6.01 8. 78 

l7: o: 318. 7 IB2 . ~ U9 8.H u 245 . 7 5. 9E 8.2~ 
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S,te 'I Sewage Sl~dge lncineracr 06-0H'/90 
CH~N 6 CHAN 7 CHAN 6 CHANlO Clli\N l CHAN 2 CHAN 4 CHtN 3 
BOILER BOI~H EOILEP. BOILER STACK STACK STACK HEARTH 

T:~E ~~1S02 ~~1N01 I 02 I CO2 ~~1THC ~~~ cc I CO2 I ll2 
17 :02 318. 7 132. 4 '1.66 8.46 5.0 257.4 5, 'IS 8.3'i 
17:03 316.0 132.7 9.81 B.35 4.8 m.a 5. q;: 6.52 
17 :04 
17 :05 

315.6 
m.1 

18! .c 
m.2 

9,o& 
9,03 

B. 47 
B. 51 

4.9 
5.0 

260. E 
245. E 

~.'II 
~. '17 

6.63 
8,6C 

17:0~ , 327 .5 183. 7 9.43 8.69 4.8 744.2 6.06 8.4i 
17:0i 329.8 182 .6 9.co 8. 53 4.9 236.3 i,,03 6,50 
17 :Ol; 327.2 180. 4 'i. 54 8.60 4.7 242. ! 6.01 8.66 
l::O'i 32U 18!.3 U2 8.59 4.6 230.'i 6.01 8,60 
17: 1(, 332.6 180.2 q,4e 8,65 4. 7 235,t 6.0'1 8.60 
17: ll 335.6 17'1. 7 '1.46 8.63 4.b 22b.9 6.08 8.50 
17: 12 334.5 176.'I 'I. 57 8.58 4.8 238.E 6.04 a.so 
17: 13 330.6 178. 2 '1,66 8.47 4.7 m.e ~.96 uo 
17: !4 326.6 177.7 1/.7'2 8.46 4,8 239.t 5. '18 6.96 
17:15 322.8 m.a 'I.!~ 8.40 4,5 238. 4 5.n 9.01 

~VERASE YA1.UES ~CP. THE LAST 15 K:NUTES 
17: 15 m.1 180.6 '1.al 8.53 4.8 241.6 6. 00 B.60 

17: li> 321.5 176.'I 'I. 74 8.44 4,9 243,6 5. 93 'I. lo 
17: 17 320,0 178. 7 UI 8.44 4. 7 238,2 5. '11 9 . 16 
17: l!i m.9 177.6 9.75 8.45 4.6 m.1 5,91 U9 
17;19 322.3 177 .o 'i.81 8.35 4. 7 248.2 5.88 9.27 
17:20 
17 :2! 

319,6 
m.6 

17o.'I 
m.o 

U7 
9.~6 

B.33 
8.25 

4.B 
4.8 

255. I 
263.7 

S.87 
5.79 

9 .37 

'1.53 
17:22 316,2 17b.S 9.ee 8.32 4. 9 264.~ S,82 'I, ss 
17:23 m.1 178.0 uo 8.28 4.7 m.o 5,82 9.59 
17:24 315.8 178.'I 'I.Sb 8.34 5.0 261,.l 5. 82 9,64 
17:25 319 .1 180,5 '1.77 8. 41 4,'I m.9 5. 88 ~.57 
17 :2~ 322.3 182 .2 '1.6~ 6.53 4.~ 249.B s. '15 Ub 
17 :27 32B.O 182.b 9, )7 8,S8 4.8 247 .e 6. 00 uo 
17 :2E 333.1 m.1 9,41 8. 74 4,9 241.0 6.08 C/.07 
11:29 342.3 184.2 'U3 8. 78 4,7 230,l i.11 E,6'1 
17:30 m.s 194.l 9.36 8.7i 4,6 225.'i 6. 15 B. 57 

A~ERA6E VALUES FOR THE LAST 15 KINUT£S 
17:30 324.2 17'1.6 9, 70 6. 47 4.8 249.3 5. '13 '1.28 

17:31 341.1 182.B '1.42 8.72 4.7 228.1 6. 17 8.51 
17:3:i 338.6 182,5 9, )5 8.62 4. 7 229,8 6.09 8.1,J 
17:33 33'1.7 183.9 9,46 8.09 4.6 m.2 6.11 8. 72 
17:34 343,8 184.7 9,35 8.78 4.6 222.3 6.15 6. 53 
17 :35 343.3 183.9 'I. )4 8,6( 4. 7 m.6 6. !8 8. 25 
17 :36 336.9 183.6 9.63 8,56 4, 7 226.4 6. 08 8.26 
17:37 335.8 183.1 9,61 8, 59 4.7 232.9 6. 11 8. 31 
17:58 m.7 181. 9 c1.74 8. 4b 4. 7 227 .'i 6.06 8. 40 
17 :39 330.l 180.7 91 7~ 8.48 4.8 238.0 6.02 8.H 
17 :40 328.4 180, 7 9. 7'1 8.41 4.8 236.9 5. '18 8.S7 
17:H 328.7 181.2 9.83 8. 3'1 4, 7 243,1 5,98 e. 11 
17: 42 325.9 179 .4 9. 92 8.31 4.9 24o.C s. 9() B. 8B 
Ii: 43 320.9 178.9 'I. ~7 6. 28 5.0 m.: S.69 9 .04 
I7: ~4 32!.4 178, 6 'I. 9~ 8.28 5. 0 m.1 S.85 q. 17 
17 :45 324.0 179 .B 9, 84 8.38 4.9 m.o 5. '11 9.3~ 
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Site 9 Su;ig, Sludge lncinerior 06-01-mo 
CHAN 6 CHAM 7 CE~ B CliANlO CHAN l CHAN 2 CHAN 4 CHAN 3 
~OILER BOILER BOILER Bo:LER STACK STACK STACK HEARTH 

llNE ~21502 2~•N0x X 02 I CO2 221THC 221 co Z CO2 I 02 

AVERA6£ ~ALUES FOR THE LAST l~ IHNUTES 
17:45 332,9 1Bl.7 9.69 8, 51 4.6 237 .3 6.03 6.65 

17: 4o 327 .b 179.5 9.86 8. 35 5.0 m.o 5. ~l ~ ,41 
17 :4i ~· 329,2 17U 9.75 8.45 ).l 2bl.3 5,% ~.35 
17: 4& m.1 liB,B 9.70 8.49 4.9 '247. 7 5,99 9, 41, 
17: 49 338.l m.o 9.64 8.53 4.~ 25U 0.01 9,35 
17:5(1 338.2 1B0.2 9.65 U2 5.0 243.l 6.02 9.24 
17: 51 :m.1 180.7 9.75 8.46 5.0 256,2 6.00 9.25 
17:52 336.8 180.7 U5 8.52 4.8 249.2 S.99 us 
17: 53 342.2 182.3 us B.65 4.9 250.5 6.0~ Uc 
17:5-i 347.0 162.8 9 .49 B.66 4,9 235.1 6.10 , . lo 
17:55 347.7 m.2 9,48 6.70 4. 9 245.3 6. 15 9. 04 
17:Si, 347 .2 182, 7 9,52 8.62 4.9 23U b.12 5.01 
!7 :Si 34/,.6 183.5 9.55 8.65 5.1 m.4 c.11 Ub 
17: 56 344.2 m.o 9.61 8. 56 4.9 240.5 c.07 Uv 
17: 59 340.9 183,2 9.58 8.1:2 5.3 m.o 6.03 9.2~ 
18:0(, m.11 . 182, 9 9, 46 8.68 5.2 m.1 b.D 5.16 

AvERAGE VALUES FOR THE LAST 15 NINUTE5 
18: 00 340.2 181.5 9.62 a. 56 5.0 246. 7 6,04 9.24 

---------------------..--------------....-----..----------------------------------·--
AVERAGE VALUES FOR THE LAST HOUR: bO NIHUTES OF YALID DATA 
18:00 330.7 180. 9 9. 66 8.52 4.a 243.7 6.00 8.94 
----------------------------------------..----------------------------------..--------
19:01 351.5 183.7 9,39 9.71, 5.0 m.2 b.lb 9. 19 
18:02 m.1 184.9 9.20 8.93 5.0 219.1 6.24 9,09 
18:03 361.9 165.1 9 .25 B.91 s.o 219.3 6.29 8,87 
IB:04 362.8 1&3.3 9.22 B.91 4. q m.2 6, 2E 8.64 
18:05 361.0 104.7 9.37 e.eo 5.0 219.5 6.24 B.b2 

CJ~NE~TS: End of Sa1plinc 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineraor 

REASON: Final direct cal check (fourth] 

TIME: 18:06 - 18:38 

MONITOR GAS MDNITOR 
AID CHAN DESCRIPTION UNITS VALUE RESF'O~SE 

6 BOILER ppm502 0.0 1. t, 
6 BOILEF ppmS02 218.0 2:.~.. 9 

7 BOILER ppmNU:-: (>.G 2. (i 

7 80 I LEf':: ppmNO:: :::'4(1. 0 234.7 

8 BOILER /. 02 O.OG (l .()6 
8 BOILER /. 02 12.50 17.S~ 

10 BOILER /. CO2 () • (H) (l.C:,4 

10 BO!LER 'l. CO2 11.01 1 l. 09 

1 STACK ppmTHC (i. () 1 . --.,,;;_ 

l STAC~:: ppmTHC 181.2 178.0 

..... 1 . -,... STACf::: ppm co o. (1 .i. • ...:. 
":' STAG ppm co 457.5 465. 7 

4 STACK 'l. CO2 C). ,)(l -(). 0~ 
4 STAD: 1/. CO2 11.01 1.(•. 8~f 

..,. HEARTH 'i. O::' 0. ,)(> ,:, • (18 

3 HEARTH % 02 12.5() 12.50 
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CAL I BF;:{.:~T I 01'1 SUl'"1MAR"T' 

SOURCE: Site 9 Sewage Sludge lncincraor· 

REASON: Re=heck of Direct cal ~ S02 & NOx 

DATE : 06-01-1990 TIME: 09:54 - 10:14 

f\/D CHAN 
MONITOR 

DESCR 1F'T I ON UNITS 
GAS 

_y_ALUE 
i'iONITOR 
RESF'ON~f; 

6 
6 
C. 

nor:._ER 
BO I LEF, 
BCILER 

ppmS02 
ppmS02 
pprnS02 

(l. (l 

218.() 
361.4 

3.5 
::18.:.:: 
:.:.65. ::. 

7 
7 
7 

BOILER 
BOILER 
BOILER 

ppmNO:-: 
ppmNO:-: 
ppmNO:: 

(I. 0 

240.C 
475.0 

1.A 
2;;,CJ. 9 
476.3 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge Incineraor 

REASON: Second direct cal (abbreviated two-point) 

DATE : ~6-01-1990 TIME: 16:07 - 16:26 

MONITOR � GAS t"10t-J I TQi; 
A/0 �CHA_N____DESCRJ F'T I ON UNITS VALUE RESr'ONSE:: 

6 BOILER ppmS02 o. () (). (l 

6 BOILEf, ppmS02 218.0 218. 7 

7 BOILER ppmNO:{ 0 • (> o. ~l 

7 BOILER ppmND:< 240.0 '.?39.8 

8 BO I LEF-: I. 02 (l • (H) 0.06 
8 !)OILER I. 02 12. 5(• 12.50 

10 BOILER I. CO2 I).(><) 0.01 
10 BOILER I. CO2 11. 01 11.02 

1 � STACf< ppmTHC (I, 0 1.1 
1 � STACK ppmTHC 181.2 180.9 

"" � STACf'. ppm co o.c 1.1 
STAG:. ppm co 1263.0 1286 , 3 " 

3 STACf>. I. o= (l. (l(l (l. -~2 
.;:. STACf:. i~ L'2 l'.::::. 50 J:'.50 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sew~ge Sludge :ncineraor 

REASDr~: Initial system cal - 6/;../9(1 

TIME: 16:29 - 16:40 

MONITOR Gr-tS 
A/D CHAN DESCRIPTION UNITS VALUE 

6 BOILER ppmS02 o.c 

7 BOILER pprnNO>: (>. (l 

8 BOILER '1/. 0..,
" (J • (H) 

8 BDILEFi I, 02 12.5(> 

1(1 BOILER 1/. CO2 (;. (>(> 

10 BOILER "!. CO2 11.01 

MONITOR 
RESPONSE 

0.4 

0.8 

1).10 

12.38 

0.01 
10.98 
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CALIBRATION SUMMARY 

SOURCE: Si~e 9 Sewaqe Sl~dae Incineraor 

REASON: Initial direct cal - 6/2/90 

DATE : 06~02-1990 TIME: 10:11 - 11:22 

MON!TOR GAS MONITOR 
AID CHAN DESCRIF'TION UNI1.S VALUE _____ RESPONSE 

6 BO! LEF, ppmS02 o.o 0.0 
6 BOILER ppmS02 218.0 2~7.2 
6 BOILER ppmS02 361.4 362.4 

7 BrJILER ppmNO;-: 0.0 -0.C, 
7 BOILER ppmNO:: 240.(1 240.5 
7 BOILER ppmNO~: 475,0 479,(i 

8 BOILER '1/. 02 0.00 ,) . 14 
8 BOILER '1/. 02 12.50 12.50 
8 BOILER ~~ 02 20.60 20.58 

10 BOILER 1/. CO2 <).00 0.01 
10 BOILER '1/. CO2 11.(11 11.01 
10 BOILER 1/. CO2 17.46 17.79 

l STACK ppmTHC 0.0 1. () 
1 STACK ppmTHC 181 .2 182.2 
1 STACf< opmTHC 282.(> 284.1 

,:._-- STAG: ppm co 0.0 1. 2 
2 STACI< ppm co 457.5 4 ::.,::.. 6 
~ 
..:;. STACf< ppm co 126-3. 0 12rm . .:: 

.~. STACK '1/. 02 (> • (>(l 0.06 
-,,. 

12.50 12.50..;., STACK 'l. 02 �
c'�_, STACf.: 1/. 02 20.60 20.64 
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CALIBRATION SUMMARY 

SCU~CE: Site 9 Sewage Sludge Inc~neraor �

REASON: Second direct cal check (abbreviated two-paint) �

DATE : 1)'6-02-1990 TIME: 17:37 - 18:15 

MONITOR GAS MON1 TO~'. 
iVD CHAN DESCRIPTION UNITS VALUE RESf'_Q!'!!_SE 

6 BOILER ppmS02 0. (I 0.9 
6 BOILEF, ppmS02 218.0 218.8 
6 BOILER ppmS02 361.4 36 l. C> 

7 BOILER ppmNO:, 0.0 1.0 
7 BOILER ppmNO:: 240.0 240.3 

8 BOILEF< 'l. 02 0.00 0.08 
8 BOILER 1/. 0'"'" 12.50 12.50 

le) BOILER 1/. CO2 0 • 00 0.01 
10 BOILER 1/. CO2 11.01 1().92 

1 STACV ppmTHC c,. 0 0.2 
1 STACK ppmTHC 181.2 182.2 
1 STACK ppmTHC 282.0 283.8 

~ 
.;;. STACI'.: ppm co (I • (I -l),(o 

2 STACK ppm co 1263.C l'.282.7 

STAC:f'.: i'. o::: ().(>(I o .o~, 
STACI< I. 02 1:·. 5(1 12. 5(, 
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CALIBRATION SUMMARY 

SOURCE: Site 9 Sewage Sludge 

REASOt-.J: Initi,d 

DATE : 06:..02-1990 TIME: 

MONITOR 
A/D CHAN DESCRIPTION 

6 BOILER 
6 BOILER 

7 BOILER 
7 BOILER 

8 BOILER 
8 BOILER 

10 BOILER 
10 BOILER 

1 STACK 
1 STACf< 

.... STAO: 
2 STAD· 

STACf: ·-· 
STAC~::_ -

Incineraor 

18:16 - 18:39 

IJNITS 

ppmS02 
ppmS02 

ppmNO:: 
ppmNO:: 

1/, 02 
'l. 02 

I. CO2 
::,: CO2 

ppmTHC 
ppmTHC 

ppm co 
ppm co 

'% 02 
Y. 02 

GAS l'lONlTOR 
VALUE . RESPONSE 

(). () 1.4 
218.0 206.0 

c). 0 1.l 
240.0 2'.;'.7. 7 

o.oc, o. (>8 
12.5(> 12.42 

(l.00 0.02 
11. (>l 10.9(i 

0.0 (1.7 

181.2 177.7 

0 .(> -0.7 
1263.0 12bc'.::. 6 

o .o(, o. 12 
12.50 12.45 
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DRAFT 


Review Summary 
(Laboratory Analyses) 

Technical Systems Review (TSR) �
of �

Entropy Environmentalists, Inc. �
(and Various Subcontract Laboratories) �

Conducted at �

Entropy Environmentalists, Inc. �
Triangle Laboratories, Inc. �
Research Triangle Institute �

Research Triangle Park, North Carolina �

Project Title 

Emission Testing of Sewage Sludge Incinerators 

QA ID No.: PQ-369 
Ulboratory Work Plan No.: 1754 
EPA Technical PO: Dr. Harry Bostian 

July 1990 

F-2 �



I. INTRODUCTION 

On June 20-22, 1990, Technical Systems Reviews (TSRs) were performed at 

three laboratories that are providing analytical support for the project entitled "Emission 

Testing of Sewage Sludge Incinerators,• a Category II RREL project. Entropy Environ

mentalists, lnc./DEECO, Inc., was the prime contractor for this project. Table 1 lists 

the laboratories reviewed and the analyses for which they were responsible. The sam

ples, which were in various phases of analysis during these reviews, were from Site 9, 

a multiple-hearth incinerator in Woonsocket, Rhode Island. Field testing at this site 

was conducted May 28 through June 7, 1990. 

TABLE 1. LABORATORIES REVIEWED AND ANALYSES FOR 
WHICH THEY WERE RESPONSIBLE 

Laboratory Analyses performed 

Research Triangle Institute (RTI) Metals 

Triangle Laboratories, Inc. VOCs, SVOCs, Dioxins 

Entropy Environmentalists, Inc. Hexchrome, Gravimetric 

Mr. Thomas Clark of PEI Associates, Cincinnati, Ohio conducted the TSRs for 

AREL Ms. Cheryl Davis of DEECO, Inc., was present during most of the reviews. 

The approved QA Project Plan (dated April 1990) was used as the foundation for the 

TSRs. 

II. RESEARCH TRIANGLE INSTITUTE (RTI) 

Toe RTI Laboratory is responsible for analyzing samples for total metals by use 

of inductively coupled argon plasma emission spectroscopy (ICAP) and the proce

dures specified in the draft EPA method "Methodology for the Determination of Trace 

Metals Emissions in Exhaust Gases From Stationary Combustion Processes.· 
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Dr. Kate Luk, RTI Laboratory Manager, participated in the TSR and provided 

information regarding laboratory operations. This laboratory is a small research

oriented operation. Samples far this project are received by Dr. Luk and stored in a 

lacked room .until analyzed. No formalized sample custody program or records docu

menting sample custody exists at this facility. In view of the lab manager's personal 

control of samples, the small number of samples processed, and the small staff, the 

absence of a formal lab custody program did not present a concern relative to the 

samples being analyzed for this study. 

The samples generated during this study were not being analyzed during the 

TSR. The lab manager had a copy of the approved QAPjP for this study, and the 

EPA-approved and standard analytical methods for metals were on file in a looseleaf 

notebook in the manager's office. 

Minor Concern 

Reviews of the laboratory data for sample analysis being conducted during the 

TSR revealed that QA documentation was .not in conformance with the level of QC 

documentation required by the SW-846 methods that _will be used to analyze samples 

generated during this study. The QC procedures were posted at the AA instrument; 

however, no procedures or SOP documenting QC procedures for the GFAA and ICAP 

were posted for the analysts. 

It is recommended that the laboratory manager provide the analysts with a copy 

of the SW-846 methods or an SOP detailing the required QC checks for the samples 

to be analyzed for this study before their analysis is begun. 

Ill. TRIANGLE LABORATORIES, INC. 

Triangle Labs is responsible for analyzing samples for volatile organics, semi�

volatile organics, and PCDD/PCDF by EPA SW-846 Methods 5040, 8240, 8270 and �

8290. 

Donald Harvan, Vice President Operations, and Dr. Hani Karam of Triangle �

Laboratories were present during the TSR. Sample receiving and laboratory �
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chain-of-custody procedures are acceptable. Sample preparation and analysis proce

dures were in accordance with those specified in the methods. Calibration data and 

QC checks were well documented for the samples being analyzed during this study. 

Minor Concern 

VOST tubes were being stored in the freezer sections of refrigerators prior to 

analysis. This could result in the fracturing of VOST tubes containing samples col

lected from a wet source because of the water in the tube freezing. 

It is recommended that VOST tubes be stored at 4°C as specified in Method 

0030, SW-846, 3d edition. 

IV. ENTROPY ENVIRONMENTALISTS, INC. 

The Entropy Laboratory is responsible for performing the gravimetric and hex

chrome analyses. Gravimetric analyses of the sample train media are performed in the 

Entropy Laboratory, whereas the hexchrome analysis is performed by Entropy person

nel in an EPA laboratory. Mary Ellen Jackson, the Entropy Laboratory Manager, and 

Cheryl Davis of DEECO, Inc., were present during this TSR. 

Gravimetric and hexchrome analyses were being conducted in accordance with 

procedures specified in the respective methods. Calibration and QA data were ap

propriately documented for each of these methods. 

V. CONCLUSIONS 

No concerns were noted that could compromise the quality of the data gen

erated from samples analyzed for this study at the three laboratories visited during this 

TSR. Insufficient documentation of QC checks was noted at the RTI laboratory; how

ever, this concern was considered minor because analysis of samples for this project 

had not yet begun. Implementation of the QC check procedures and documentation 

protocol specified in the methods selected for this study will ensure adequate docu

mentation of data quality for samples analyzed at this facility. In general, data gen

erated from laboratory analyses performed by the laboratories reviewed during these 
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TSRs should be of adequate quality to meet the study objectives. A rating of satis

factory was assigned to each laboratory visited. 

A summary meeting was held at the conclusion of each TSR, during which 

findings and 9,0rrective actions were discussed. Corrective Action Recommendation 

(CAR) forms were completed and distributed to the responsible parties at these meet

i"lgs. COpies of the CAR forms are included as Appendix I of this report 
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