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" SECTION 1

SUMMARY

A trial burn was condu:ted om Union Chemical's hazardous waste incinerator
on 3 and 4 November 1983. T[he imcinerator is briefly described in Section 2
of this report. Sampling aid field analysis procedures are presented in
Section 3. Llaboratory anal/sis protocols and quality assurance results ave:
presented in Sections 4 and 5, respectively. The program results are
discussed in Section 6. Adlitiomal details on sampling and analytical
procedures are presented ir the Quality Assurance Project Plan which is
included as Appendix A. The purpose of this section is o present.a brief
summary of the program results. .
During the three replicate test runs, the average combustible waste feed
rate was 610 1b/hr (8.1 x 105 Brafhr) and the contaminated water feed rate
was 800 1b/hr. The'combustible waste feed contained 13.8 percent chlorine and
4.7 percent ash. The viscosity of the combustible waste could not be measured
by standard procedures because residues in the feed interfered with the
analysis.

The average temperature in the freeboard or combustion zone above the bed

-was 2201°F. At the inlet to the ash knockout chamber, the temperature

averaged 2146°F.

The average destruction/removal efficigncy for five difficult to
incinerate chlorinated organic compounds ranged from greater than
99.9915 percent to 99.99949 percent as shown in Table 1-1. Concentrations of

_ these five compounds in the flue gas, based on the gas .chromatography/mass

spectrometry (GC/MS) analysis of volatile organic sampling train samples, were
in the 1-9 ppd (volume/volume) range. The results of the primary sampling and
analytical methods, presented im Table l-1, demonstrate that the )
destruction/removal efficiency was greater than 99.99 percent. .

During the test burn, field analyses were conducted to yield an immediate
indication of incinerator performance. The field analyses using gas

- chromatography with electron capture detection (GC/ECD) tended to indicate

slightly lower destruction/remowal efficiencies but only 1,1,2-trichloro-1,2,2~
‘trifluoroethane (which is not am Appendix VIII hazardous pollutant) appeared

to be below 99.99 percent. Defimitive program results and conclusions should
- be based on- the primary laborstscry CC/MS results presented in Table 1-1.
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TABLE 1-1, SUMMARY OF DESTRUCTION/REHOVAt EFFICIENCY RESULTS2

Concentration Concentration

in Combustible : in Flue Gas . Destruction/
Yaste Feed, . ¢ mme—emeace——— ~ Removal Efficlency,
- Percent by Weight u_g/m3 ppbP . Percent
1,1,2-trichloro-1,2,2-trifluoroethane ~0.29 : <10 . <132 >99.9915
trichloromonofluoromethane : 1.5 48 -~ 7.8 99,9916
tetrachloroethene - 3.9 64 8.6 99.9958
trichloroethene ' o 0.76 1 1.5 . 99.9967
~ ) : : .
1,1,1-trichloroethane ) 5.1 10 1.7 99.99949
. : #A11 results are based on gas chfomatography/mnls opectrohetry analysis of samples collected with a
N : : volatile organic sampling train., The average result for three runs {s presented.

bparts per billion (volume/volume).
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Measurement of products of incomplete combustion (PiCs) in the flue
gas was planned. For this program, P1Cs were defined as compounds at

‘concentrations above 100 ug/m3 that could be identified by the planned gas

chromatography/mass spectrometry procedures. Data were not obtained due to a
computer malfunction. o

However, we believe there would have been no.PICs'at the observed
destruction efficiencies. The above conclusion is based on tests, for EPA, of

#ix small boilers that vere burning vaste oil. The waste oil was spiked with

chloroform, 1,1,l~trichlordethane, trichloroethene, and‘te;fachloroethene at
concentrations of 0.2 to 0.5 percent. The destruction/removal efficiency wase
typically only 99.8 percent compared to greater than 99.99 percent at Uaion
Chemical. Test compound emission concentrations averaged about 100 ug/m3
compared to about 50 ug/m3 at Union Chemical. Under these circumstances,
there were no PICs present at concentrations above 100 ug/m3. Because the
destruction/removal efficiencies for the test compounds were much higher and
the emission concentrations were lower at Union Chemical, it is unlikely that
any PICs were emitted. '

The scrubber water and scrubber water supply were analyzed for 31
wolatile organic priority pollutants. The only compound detected in the
scrubber wvater was methylene chloride, a common laboratory contaminant, at
concentrations of 8.7, 13, and 8.5 1g/l. The scrubber water supply also
contained methylene chloride at similar concentrations (10, 9.7, and
7.6 pg/l). Llow concentrations (<10 ug/l) of 1,1,1-trichloroethane,

- trichloroethene, tetrachloroethene, toluene, and ethylbenzene were detected in

one or sore of the scrubber water supply samples.
Ash from the cyclone was analyzed for the five volatile chlorinated
organic test compounds. None sf these compounds were detected at a detection
limit of 10 ug/g. The scrubber sludge sample was not analyzed because the
sample contained a significant amount of head space. Bécause the scrubber
water did not contain any of the five test compounds (detection limit 1 vg/l),

it is very unlikely that any of the compounds would have been detected in the

sludge.

Potential hydrogen chloride (HCl) emissions, based on sanalysis of the
combustible waste feed, averaged 86.6 lb/hr. Actual emissions averaged
0.51 1b/hr which demonstrates a control efficiency of 99.42 percent. The HCl
concentration in the flue gas averaged 51-60 ppm (volume/volume based on dry
flue gas) when corrected to 7 percent oxygen (03). .The higher value is
based on the measured 0; concentrations in each run while the lower value is
based on the average Oj concentrations for runs 2 and 3. Because the high
0, conceantration in run 1 was inconsistent with the other runs and the
process data, there may be some justification for using the lower number.

Particulate emissions, corrected 'o 7 percent Op, averaged 0.50 to
0.60 gr/dscf. The range reflects the same variations in Oy conceatratioans
that were noted in the previous paragraph.

. The concentration of carbon tonoxide (C0) in the flue gas averaged 2 ppm,

11 ppa snd not detectable (probably less than 1 ppm) for runs 1, 2, and 3,
respectively. Brief peak concentrations of 30 ppm were observed in run 2.
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The higher CO concentrations in tun 2 did not appear to reflect any decrease .
in the destruction/removal efficiency of the chlorinated organic test
compounds. The destruction/removal efficiency for run 1 wes actually similar
to or greater than runs l and 3. : .

Leachates were generated from an ash aample and a scrubber sludge sample
in accordance with Federal Resource Conservation and Recovery Act EP Toxicity
procedures. The leachates were analyzed for arsemic, darium, beryllium,
cadmium, chromiua (V1), iron,. lead, mercury, gelenium and silver. The
concentrations of each of these metals in both samples were well below
applicable hazardous ‘waste criteria. )

The combustible waste feed :#nd pafti’culate ‘emissions were analyzed for
the trace metals noted in the previous paragraph. Iron and lead were found in
the waste feed and the emissions at higher concentrations than the other
metals. :
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SECTION 2 S .

* FACILITY DESCRIPTION

Union Chemical has submitted a detailed engineering description of the
incinerator as part of its Part B permit application." A brief description of
the facility is presented in this section as background to the sampling x1d

“analysis program. A schematic of the Union Chemical fluidized bed incinera-
tion system is presented in Figure 2-1. ) T ; '

Combustible wastes consist of residues from the solvent reprocessing
operations and other organic chemicals not suitable for reprocessing. These
wastes are mixed io either of two continuously stirred .1500 gal storage tanks

'_\ to achieve the proper viscosity, chlorine content, solid content, and heating

o value. Typically, ome tank contains nonchlorinated wastes and the other
contains chlorinated materials. For this test program, drums of selected
wastes wvere mixed in one of the tanks to meet the program specifications.

‘ . Potentially contaminated water is collected and stored to prevent site
~ runoff. This vater. contalnlng trace organics, is nlso fed to the
) incinerator.

The fluidized-bed incinerator is a refractory lined cylindrical vessel
with a height of 24 feet and an inside diameter that varies from 32 in. in the
bed area, to 42 in. in the freeboard area. Overfire air is 1nJected into the

o) freeboard area at five different heights. Primary combustion air, for bed
fluidization, is supplied by a forced draft fan to the plenum below the air
distribution plate. The distribution plate supports the silica sand bed and
provides openings for injection of the fluidizing air.

The duct from the incinerator to the ash-drop-out chamber and the chamber
B itself are refractory lined. The ash knockout chamber is essentially a
.settling chamber that collects small quantities of sand elutrtated from the
bed and coarse particulates from the waste feed. .

The reactor was originally designed for dry neutralization of acid gases
aad cooling by air dilution, but is no longer used for these purposes.

) A refr-ctory lined Fisher Kostermann XQ cyclone removes most of the
particulate matter from the flue gas. Solids are removed from the cycloane by
a continuously operating rotary valve. -
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Schematic of Union Chemical fluidized bed incineration system.
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In the quench tower, flue gases are cooled from ahout 1300°F - 14N0°F to :g;.l
about 180°F. Lime slurry is fed to the quench tower for removal of HCl from °*® 4 =
) the gas stream. Quenching liquid is recycled after the solids are removed in p g..al
b a settling vessel. . 2 g;gi
: _ . } . 38%8m
The final control device is a horizomtal cross flow packed tower manufac- .'
tured by Celicote. Lime slurry is used to adjust the pH of the scrubber ’
liquid and to insure that HCl emissions meet the regulatory requirements.
~ The 2. foot diameter stack is 60 feet high;‘ A sampling platform is —_—
located 30 feet above the ground and 10 -stack.diameters downstream from the
transition joining the scrubber with the stack. The sampling platform is
15 stack diameters upstream from the stack exit.
L Operating data were recorded by the incinerator operators and are
~ presented in Appendix B. ’ ' :
>
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- SECTION 3 .

FIELD SAMPLING AND ANALYSIS

GCA/Technology Division conducted a trial-burn at the Union Chemicatl,
facility on November 3 and -4, 1984 in order to demonstrate compliance with
applicable hazardous waste incineration performance standards. The trial burn
congisted of three replicate test runs durlng Uthh representattve samples
were collected from seven Pprocess ntreams._

SOLID AND LIQUID STREAMS
A list of six solid and liquid streams and the total number of samples

collected and analyzed is presented in Table 3-1. The specific sampling and

measurement techniques for each of these streams are addressed below.

Combustible Waste Feed

Liquid combustible waste feed samples were obtained from a tap located in
the line connecting the liquid waste holding tank and the burners. Two
volatile organic analysis (VOA) samples and one 50 ml grab sample were
collected at 20 minute intervals throughout each 2-hour incineration burn.

The VOA samples were collected for POHC analysis while the individual grad
samples were composited into a single sample from each run for subsequent
inorganic and physical characterization.

The average waste feed rate was determined from the change in the level
in the feed tank and the density of the feed (see Appendix B).

Contaminated Water Feed

"Unijon Chemical Co. introduces on-site contaminated run-off water into the

_incinerator as required to msintain a combustion chamber temperature of 2000 -

2200°F. Duplicate VOA samples of this stream were collected during each test
run from a tap located on line between the holding tank and the injection
point. These samples were maintained for POHC and inorganic analysis. The
contaminated water feed rate was determined from the change in the level in
the feed tank (see Appendix B).

Scrubber Water Supply

Duplicate samples of clean scrubber water were collected once during each

run. These samples were extracted from an on-l;ne tap into VOA vials for -
subsequent POHC analysis. )

powiiy Bupeq -

quewNd6p VY3 40 Ayrend

3J110N

S1Y3 UBY} J¥0|I 889| 8

ebsuy wiyy oYy

9y3 03 ORp 8| 3} ‘030U .




- “ v . /
c .
TABLE 3-1.. SA_HPLINC AND ANALYSIS SUMMARY POR LIQUID AND SOLID STREAMS
No. of No. of
saoples samples - :
Sample type collected apalyzed Analysis Method
1. Combustible Waste feed 36 VOA vials 3 composites POHCs3 Tetraglyme-—cc/HS
: 3-500 =l 3=500 m} Chlorine Parr Bomb-~Ion chromatography
Metals . ICApc
2. Contaminated vater 6 VOA vials 3 composites  POHCs Purge and trap-~GC/MS
. . Ch;orldev lon chromatography
o 3. Ash '3-1 gal 1 composite POHCs . GC/MS
o ’ EP toxicity EP toxfcity
4. - Scrubber vater 18 VOA vials 3 composites POHCs. Purge and trap--GC/MS
S. " -Scrubber sludge 3-1 gal . 1 composite POHCs GC/MS
" EP toxfcity EP toxicity
6. Scrubber water supply 6 VOA vials 3 samples POHCs - Purge and trap-<GC/MS

'Trichloioethehe. tetrachloroethene, l.l;l-trlchloroethanc, trlchloromonofluoromethnnc and
_l,l,z-trlchloro-l.z.2-tr1f1uoroethane. Co

byot including additional qdality control analyses.

CInductively coupled argon plasm@ spectrometry.
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closed syatem during each sample run, for POHC analysxn,

el ,
. . eacg %o ]
Seceg’t
¢ U
* s O0m 3
— -y *° g -
33::=|~.
? ™ -
- > 3
e .3 I. ¥
. , g4
. . e O = :
Scrubber Water e 5‘ |
. . . . . . . o T =
Process water is recirculated. from a contaminated water -holding tank -4 g'. 2 I i~
through a quench tower and packed bed scrubber for cooling and pH adjustment ”r ] ] 3
of the flue gas. Three sets of duplicate VOA samples were collected from this: l 3

Scrubber Sludges

The scrubber water system includes a settling tank for the removal of
particulate matter collected by the scrubbing liquor. A l-gallon, dual phase . )
solid, aqueous sample was collected from the'settling tank at the conclusion . ) : g
of the test series and subjected to snalyses for POHC content and EP Toxicity.

e

v

Ash

"Solid waste combustion material was collected from both the ash dropout )
‘chamber and cyclone hopper at the conclusion of each test run. Ash samples '
from these two streams were composited in the field in approximate proportion
to the stream flow rates. ‘the l-gallon composxte samples were retained for
POHC and EP Toxicity analysis.

oA Pl A

oy

FLUE GAS STREAM : , ‘ A L )

Five separate sampling systems were used to characterize the atmospheric
emissions from the incinerator.. A summary of the samples collected during
_each trial burn test run is presented in Table 3-2. The field data sheets . ' ‘
vesulting from these tests are presented in Appendix C.

Particulate and HC1l Emissions ’ .

~

A modified EPA Method 5 Train was used to simultaneously collect

' particulate and HCl from the flue gas. A velocity traverse was performed
along two diameters of the stack prior to the initiation.of sampling. Twenty
four sampling points, as determined by EPA Method 1, were sampled during each.
of the three test runs. The proposed sampling time for each of the points was .
5 minutes providing a total saﬁbling time of 120 minutes. The sampling time
for the final run was reduced to 60 minutes when a previous test run was
voided due to the presence of & significant leak in. the sampling train.
Sampling for each of the three test runs was determined to be isokinetic

(*10 percent). A schematic of the modified Method 5 train is presented in-
Figure 3-1. The sampling train consisted of a heated stainless steel probe
with a stainless steel button hook noz;l§ and attached thermocouple and pitot
tubes. The sampled gas passed through the probe assembly to a heated glass
fiber filter (Reeve Angel 934 AH). The filter holder was maintained at 248°F
425 throughout the test period. UDownstream of the heated filter, the gas
passed through a series of four ice-cooled impingers to effect the removal of
entrained moisture. The firet impinger was left empty to provide for the -
collection of the flue gas condensate. The recovered sample of condensate was
retained for HCl analysis. The second and third impingers each contained

. -
f

10



http:initiation.of

TABLE 3-2, SUMMARY OF PLUE GAS SAMPLES

Number .
. ) ., collected
Sample description . Analysis per run Container type Caomments
Modified Method $
Particulate filter Gravipetric 1 Petri dish
Front half . Gravimetric 1 500~-ml1 LPE
Condensate N ~ Chlorine 1 l1-1iter LPE - -8
Inpingers 2 and 3 Chlorine . 1 500-m1 LPE _ a
VOST
Tenax cartridge . Volatile organic 3 Self contained a
Tenax:charcoal cartridge’ Volatile organic’ -3 Self contained a
Condensate . Volatile organic 1 VOA vial a
Tenax cartridge, Volatile organic 1 Self contained a
field-bfased blank o :
Tenax:charcoal cartridge, . Volatile organic 1 Self contained .8
field-biased blank ’ ‘ o
Cordensate, field-biased blank Volatile organic 1 . VOA vial ’ a
Tenax, method blank ‘ Volatile organic 1 - Glass culture tube a
Tenax:charcoal, method blank Volatile organic 1 Glass culture tube a
Gas Bag Ahalysls
Tedlar bég'sample Volatile organic 2 251 Tedlar bag .
Condensate - Volatile organic 1 VOA vial . a
Tedlar bag, field blank v Volatile organic 1 25~1 Tedlar bag
Condensate, field blank Volatile organic 1 VOA vial ‘ a
Tedlar bag for fixed gases Fixed gases 2 25~1 Tedlar bag
Continuous Emission Monitoring .
Carbon monoxide . NDIR ' : ﬁone_

8Stored at 4°C.
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1. - PROBE '
2. CYCLONE 2a. CYCLONE BYPASS

3. PLASK
4. PARTICULATE PILTER
S. DPINGERS, STANDARD AND MODIFIEZD
6. THERMOMETER :
CHECX VALVE
8. UMBILICAL CORD
9. VACUUM CAUGE
10, COARSE FLOW ADJUST VALVE
11, FINE FLOW ADJUST VALVE
12. oi1Lee
13. VACUIM PUMP .
14, rILTER . _ ’ ' i . .
15. DRY GAS METER .
16. ORIFICE TUBE
17. RASTINCS METER
18. SOLENOID VALVES
19. MONOMETER
20. THERMOCOUPLE
©21. PYROMETER
. 22. ICL BATH
23, 1 WMeOH
24. SILICA CZL DESICCANT
23. WT 30X

14

Figure 3-1. Schematic of modified Method $ sampling train.
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100 ml.of 1 N NaOH to = sure the complete collection of HCk. Thé final
impinger contained a known amount of desiccant. The impiagers were followed
by a pump, gas meter .and calibrated orifice. -

A Mistings Air Velocity Meter was substituted for the traditional water
manometer in the determination of the flue gas velocity and volumetric flow
rate of the unit. This technique eliminated the potential interferences in
making flow determinations in saturated gas streams.

An additional integraied sample of flue gas was collected in conjunction
with the modified Method 3 test for fixed gas analysis. The samples were
analyzed for COj and 0y using a Orsat Gas Analyser.

Carbon Monoxide Monitoring

A continuous monitoring system was used to measure carbon monoxide comn=: -
centrations throughout each test run in accordance with EPA Method 10. The
wonitoring system was equipped with a gas conditioning ‘system and continuous
chart recorders. The flue gas was extracted from the stack and drawn through

a flue gas conditioning system to remove moisture (by condensatxon) and parti-

culates (by filtration throigh glass fiber filter media). Carbon monoxide
concentrations were determined using a Horiba Model PIR 2000 nondispersive
infrared CO analyzer. Centified gases containing 0 ppw, 50 ppm and 950 ppm
vwere used to calibrate the monitor. .

VOLATILE ORGANIC COMPOUNDS

VOST

The volatile organic sampling train was used as the primary method to
quantify the concentrations of the POHCs in the flue gas. This method employs
Tenax, an organic sorbent resin, to collect the organic species of interest.

The train consisted of a heated glass-lined probe with a glass wool plug
to remove particulate, followed by an assembly of condensers and organic resin
traps as illustrated in Figure 3-2. The first condenser was used to cool the
gas stream and condense the water vapor present. The flue gas and condensed
woisture were then passed through a cartridge containimg 1.5 graus of Ténax
resin (60 to 80 wesh). The condensate was collected im the first impinger
vhich is continually purged by the gas stream itself. The second condenser
and trap containing Tenax/charcoal (50/50) served as a backup for low volume
breakthrough compounds. A series of impingers and dryimg tubes was placed
downstrean of the second Tenux trap for residual moisture removal.

Sample temperatures were monitored at the outlet of the sample probe and.
" the inlet to the Tenax cartridge through the use of thermocouplec. The gas
‘temperature through the probe was maintained above 130°C to prevent the
premature condensation of the volatile components. The temperature of the gas
through the resin cartridges was maintained at less than 20°C. The sample gas
volume - through the resin traps was maintained at approximately 12 liter per
ninute. The totul sample volume forweach set of tubes did not exceed

20 liters.

1
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HEATED SAMPLING PROBE

¢=::E:;ss wooL

THERMOCOUPLE ICE WATER
CONDENSER
ICE WATER
CONDENSER — .
THERMOCOUPLE ———]] TENAX/CHARCOAL -
. (53 } CARTRIDGE
TENAX 7

CARTRIOGE ——»

" DRYING g

TUBE  ROTAMETER

- MIDGET
IMPINGERS

Figute 3-2. Schematic of volatile organic sampling train.
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Three VOST runs were conducted duriay each 2-hour test period. The
results of the three runs were averaged to yield one result for each test.
Method and field blanks of the sorbent resins were collec"ed in conjunction
with each of the three tests. ixring the sampliag prograr., the reagents and
sorbent resin aamples ussociated with this Lrain were miintained offsite to

minimize the potential. for somple contamination from the ambient air.

‘Tedlar Bag Samglel’

Additional samples of the flue gas were collected for POHC analysis by

GC/ECD in the field. Duplicate samples of flue gas were collected through the

use of an integrated gas sampling train as illustrated in Figure 3-3.

The sample was extracted from the stack. through a stainless steel probe
containing pre-extracted gliss wool ., remove partlculate- A condenser was

used to remove excess moisture from the gas st . :am. Prior to their use in the

field, the Tedlar gas bags were baked in an oven at 130°C for a period of

1 hour and purged with prepurified nitrogen. The sample was collected at a
rate of 0.3 liters per minute in conjunction with the VOST tests. At the
conclusion of each test, the bags were sealed and removed to a designated area
for chromatographic analysis. The condensate samples were collected in VOA
vials and maintained at 4°C pending analysis. Blank samples of the condensate
and bag samples (conditioned bags, inflated with prepurified nitrogen) were
collected in conjunction with each sample rua.

The collected samples were subjected to GC/ECD analysis for the volatile
components of interest. Sawple gas was aspirated from each bag through a
heated gas sampling valve and then injected onto the GC by diverting carrier
flow through the valve sample 100p. . Inst-umental conditions used for this
analysis are presented in Table 3-3, :

-Calibration standards were prepared daily by injecting microliter
quantities of commercially available solvents into a 500 ml gas sampling bulb
which had been previously rinsed with hexane, heated at 120°C and prepurged
with nitrogen. Serial dilutions were then performed using a gas~tight syringe
and several l-liter prepurged Tedlar bags in order to ptovxde a four-point
calibration curve between 20 and 240 ug/m3., Calibratioa standards were
analyzed under the same operating conditions as samples. A minimum of two of
the four calibration points were analyzed in duplicate with an acceptance
criterion of +20 percent. Csglibration curves were prepared from a linear
regression analysis of the integrated area response from the injections of
calibration standards. The calibration curves were all determined to have
correlation coefficients greater than or equal to 0.99. All samples were
quantified by entering the sample area response into the appropriate cali-
bration curve. The reported results represent the mean of two determinations.

FIELD SAMPLING QUALITY ASSURANCE
A detailed Quality Assurance Project Plan was written for this proje %e

This document was used as a guide for use during the field, lab and data
handling segments of:thio project. Tue following items are highlights of some
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STAINLESS STEEL
PROBE

’/\TE:LON LINE | o

oLass ———[[ [N E==—T0 PuMP
CONDENSER | | ‘ — 0. .
UNIT B
ICE BATH Z‘TEDLA_R‘ BAG
Figure 3'3:' lnteérated gas sampling train.
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TABLE 3-3. Cé}E,CD OPERATING CONDITIONS FOR TEDLAR BAG ANALYSIS . : F

Ing trument o Perkin Elmer 3920

with Nib3 electron capture detector
and Spectra Physics Minigrator

- GC Conditions . ' v T -
Coluzmn - © . .. . . 20% SP-2100/0.1% Carbopack 1500 - - - - - cmemeeoe ok e

on100/120 mesh Supeléoport,
10 ft x 1/8 in. SS columm

eirgres

Tenmperature ptbgram . Isothermal at 50°C
Injector tewperature . 110°C
v 1
ECD temperature ] '325'0_ '
" Carrier flow . | ‘ Argon/methane, 25 nl/min'

Sampling Valve Conditions

loop volume ' o 1wl |
loop temperature ) ©125°C
17
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of the procedures implemented during the fxeld sampling portion of this
project to assure the generatxnn of quality data.

. Maintenance of the proper sample chain of custody. '
_i " Use of properly caltbrated equxpment.
e  Field’ calculatxon to assure isokinetic ¢ 10 percent.

‘e Collection of the approprxate field sample blanks.

. Use of standardized forms.
There were very few deviations from the a;hpling procedures outlined in
the QAPP. The following is a summary of QAPP deviations.

) .Use of GC/TCD for determination of fixed gases; at a pretest meetxng
it was agreed the EPA Reference Method 3 would be used instesd of’
the GC.

e There were intermittent problems with the Ha;ting flowmeter. During

these instances the pitot lines were connected to.the inclined
manometer for Ap determination. The pitot lines were blown out to
‘assure moisture was not accumulating in the system. Manometer
readings were consistent with the Hasting flowmeter readings.

The carbon monoxide concentrations were very low (in the range of near
zero to 30 ppm).  This created a problem in that the lowest calibration gas
vas 50 ppm and the instrument output voltage were two low to overcome noise

- associated with the strip chart recocrder. Instrument outputs were -ccurately

recorded at S—minute intervals by observiang a digital voltmeter.

The sample cuntody procedures used for the project followed EPA recom—
mended procedures- A detailed desctiption of the Quality Assurance procedures

followed in this program are preaenzed in the Quality Assurance Project Plan
(see Appendxx A). .
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SECTION -4

D)

LABORATORY ANALYSES

INTRODUCTION

The following section presenta a discussion of the procedures used for
sanple preparation and 1nsttumenta1 analyqxs for the followtng analytes and

wmatr 1ces

Quality control protocols for the above analyses are presented in Section 5.

Total chlorine (as chloride)
and chloride

Trace metals

PbHCl .

Priority pollutant volatile
organics

Combustible waste feed
Contaminated water feed
Flue gas particulates
Flue gas condensates

Flue gas impinger catches

. Combustible waste feed

Solid wvaste leachates.
(ash, sludge)

Flue gas particulates

Combustible waste. feed °

VOST tubes and condensates

Composited ash

Contaminated water

Scrubber water supply
Contaminated scrubber water

Analytical results are provided on Data Report Sheets in Appendxx E.

CHLORIDE ANALYSES

Combustible Waste Feed

The total chlorxne/chlorxde content of the fuel feed was detetnxned as
.total chloride by Parr bomb combustion followed by ion chromatography (IC)

analysis.

The procedures used for this analysxs are detailed on p. 49 of the

Quality Assursnce Project Plan (QAPP) which is presented in Appeudxx A.

19
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Contaminated Water Feed

Chloride analysis of the contaminated vater feed was accomplished via the
direct injection ion chromatographxc techniries detailed on p. 48 of the QAPP
(see Appendix A).

.

Flue Gas Particulates

Equxvalent gliquots of the particulate filter and probe rinse residue
were combined and subjected to hot aqueous extractxon, followed by
sonication. Subsequent analysis for chloride was performed using the direct

"injection ion chromatography procedure referenced above for water feed samples
and presented on p. 48 of the QAPP (see Appendix A).

Flue Gas Condensﬁtes/lmpfnger C: “ches

_ Direct imjection ion chromatography analysis for chloride was implemented
for these samples. The instrumental procedure was identical -to the one’'used . -
for water feed samples (see p. 48 of QAPP in Appendix A).

TRACE METALS ANALYSES

Waste Feed

The combustible waste feed samples were initially prepared for analysis
of silver, barium, beryllium, cadmium, chromium, iron and selenium by
controlled dry ashing. Sample aliquots (2-5.g) in platinum crucibles were
placed beneath an array of adjustable heat lamps which were lowered at a rate

_such that samples neither boiled nor ignited. Samples were exposed for an

approximate 8 hour period or until they achieved a tar-like appearanceé. The
range of the exposure varied from ambient temperature to approximately 180°C.

~The samples were subsequently transferred to a cold muffle furnace where the

temperature was gradually elevated to 600°C over a period of approximately

6 hours. Each sample was maintained at 600°C until ashing was complete and
the resultant ash dissolved by means of 1:1 Ultrex hydrochloric acid. Metals
concentrations were subsequently determined via Inductively Coupled Argon
Plasma Emission Spectroscopy (ICAP) utilizing a Jarrell Ash Model 855 Atom

Comp. -Instrumental analysis followed the procedures outlined in Section 10 of
Method 200.7 (Refetence 1).

The samples were prepared for arsenic, lead and mercury analyses
following the Parr bomb procedure described in Reference 2 (ASTM D3684- 78)._ A
veighed sample (~1.0 g) was combusted in an oxygen bomb containing dilute
nitric acid absorbing solution. Quuntxtatlon of mercury was accomplished by
the cold vapor technique utilizing a Perkin Elmer Model 460 Atomic Absorption
Spectrophotometer (AAS) in conjunction with a MHS 20 Hydride Generator. These
solutions were also analyzed for lead and arsenic by ICAP.

Solid Wastes

Ash and sludge samples were subjected to the Extraction Procedure (EP)
leachate generation and analyzed for trace metals as detailed on p. 50 of the

_QAPP (lee Appendxx A).
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Flue Cas Particulates

Equal alxquotn of the particulate fxlter and probe rinse were combined
for analysis of arsenic, barium, berylliua, cadmiua, chromium, iron, lead,
silver and selenium. Initially the samples wre digested in 3m nitric acid and
the digestates filtered through a 0.45 um Millipore filtering apparatus. The
filter plus the insoluble particulates were subsequently digested with
hydrofluoric acid in order to achieve total dissolution of silicate material.

- The resulting digestate as well as the 3m nitric filtrate were than

individually analyzed for metals using a Jarrell-Ash Model 855 Atom Comp. /
ICAP. Instrumental analysis was conducted using the same procedures
referenced for waste feed analysis. Measured silver concentrations were
verified using flame atomic absorption spectrophotometry utxllzxng a Perkxn
Elmer Model 2380. .

A second aliquot of the particulate filter and probe rinse were combined
and analyzed ‘for mercury according to.the cold vapor technique described in
Method 245.1 (Reference 1). Quantitation was accomplxshed on a Perkin Elmer
Model 460 Atomic Absorprion Spectrophotometer in con)unctxon with a MHS5-20
Hydride Generator.

POHC ANALYSIS ‘ _ ' ‘

_Coubuétible Wiste Feed

“An aliquot of the combustxble waste feed was diluted in tetraglyme for
subsequent purge and trap GC/MS analysis using the procedures discussed on
PP. 43-46 of the QAPP (see Appendxx A). It should be noted that a Finnigan -
MAT OWA 30B .CC/MS system was used in place of the Hewlett -Packard 5985
specified in the QAPP.

* VOST Tubes and Condensates -

.The Tenax and Tenax/charcoal tubes generated from the VOST runs were
analyzed individually uaing the protocol detailed in pp. 46-48 of the QAPP.
Some changes were made in the protocol in order to accommodate equipment
replacement and advances in the analytical nethodology. The changes are as
follows: Lo

) ® Samp1§~tubeo,vere analyzed using a heating tape desorption unit.
Flow from that unit was directed through the purge chamber of a
Tekqar LSC-2 purge and trap sample concentrator.

[ Internal standards used for this analysis were bromochloromethane,
2-bromo-1-chloropropane, and 1,4-dichlorobutane. These components
were added to the Tekmar purge tube prior to ssmple desorption.

) Surrogate spikes were also utilized for these analyses. A kanown

quantity of d;-dichloroethane, dg-benzene and dg-toluene was
injected directly onto the upstream eand of the sample tube prior to

desorption. The use of surrogate spikes was added to the program as

a means of obtaining an indication of efficiency of tube desorption.
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-7 A1l other calibration and tuning procedures were implemenied s specified:

in the QAPP. .

. Condensates from the VOST trains were analyzed for POHCS using the purge
and trap GC/MS procedure provided on p. 43 of the QAPP (see -Appendix A).

Composited Ash

An aliquot of the ash composite was extracted with tetraglyme and

. analyzed for POHCs via GC/MS tecﬁniques_ai detai\ed .bove for combustible

waste feed.

,

Contdminated Water

These samples were analyzed for POHCs uﬁing the purge and trap GC/MS’
procedure as described for VOST condensates.

PRIORITY POLLUTANT VOLATILE ORGANICS

Samples of thé scrubber water supply and composited scrubber water were
analyzed for priority pollutant volatile organics using GC/MS purge and trap
p;otocols as detailed for VOST condensates.

REFERENCES

1. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020,
U.S. Environmental Protection Agency, Environmental Monitoring and
Support - Laboratory, Cincinnati, Ohio. Revised March 1983.

2, Total’ Mercury in Coal by the Oxygen Bomb Combustion/Atomic Absorption

Method." (Method D3684-78)," 1982. Annual Book of ASTM Standards, .
Part 26. : ' '
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SECTION 5

LABORATORY QUALITY ASSURANCE

Quality control procedures for the analysis of project samples iacluded
analysis of laboratory quality ¢ontrol samples, replicate aliquots of project
samples and NBS Standard Reference Materials (SRM) and, for organic analyses,
the use of surrogate spikes. Quality control data for each of the =major :
analytical categories are presented in this section. g

- TOTAL CHLORINE AMD CHLORIDES

Waste Feed

Quality coatrol protocols for the determination of total chlorine in the
waste feed included analysis of replicate aliquots of a project semple and a
reference sample {Alpha Resources, Inc., Stevensville, Michigan) certified for
chlorine content. Instrument calibration was verified, prior to analysis of
project samples by analysis of a .quality control sample certified to contain
281 pg/ml chloride; the reported value was 270 ug/ml, a recovery of 96 percent.
Replicate aliquots of the composite waste feed from Run 1 were carried through
the entire preparation and analysis procedure; the reported values vere 13.3
and 13.8 percent total chlorine. A sample of oil certified to contain _
1.93 percent chlorine was obtained from Alpha Resources and analyzed in the
same manner as project samples. The reported value was.1.83 percent thlorine,
a recovery of 95 percent. ’

Water

Quality comtrol procedures for the determination of chloride in water
samples included analysis of an EPA quality control sample. The reported
value for WP 478-3 was 21.3 mg/l, & recovery of 104 percent.

Particulate Filters

Quality coatrol procedures for the determination of chloride on
particulate filters included preparation of a spiked filter. A blank filter
vas spiked with 0.5 @l of a 1000 ug/ml chloride standard snd analyzed in the

‘same manner as pcoject samples. The expected value was 500 mg C1=; the

reported value was 610 mg C17, & 122 percent recovery.
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Impingers

Quality control procedures for the determination of chloride in impinger
samples included analysis of an EPA quality control sample. The reported
value for WP 478-3 was 18.7 ug/ml, a recovery of 91 percent.

METALS
Waste Feed

Quality control procedures for the determination of metals in combustible

waste feed samples included analysis of an NBS Standard Reference Material and
analysi3<df replicate aliquots of a project sample. An aliquot of NBS SRM
1085, Wear Metals in Lubricating Oil, was prepared and analyzed with project
samples, the results are presented in Table 5-1. Replicate aliquots of the
combustible waste feed compssite from Run 1l were carried through the entire
preparation and analysis procedure in-order to assess analytical precision, -
these results are presented in Table 5-2.

Solid Wastes
Quality control procedures for the determination of metals in the solid .
waste leachate included analysis of an EPA quality control sample for the

mgtnls of interest; these results are presented_in Table 5-3.

Particulate Filters

Quality control procedures for the determination of metals on particulate
filter samples included analysis of blank filter spiked with ‘an EPA quality
control sample and analysis of NBS SRM 1648, Urban Particulate; these results
are presented in Tables 5-4 and 5-5, respectively. Recoveries for the urban
particulate are somewhat lower than expected. - The low recoveries may be due
to difficulties encountered in solubilizing this sample and may not reflect
recoveries of these elements in project samples. No difficulties were noted
in solubilizing project samples. ’

‘Initial data exhibited high levels of silver in the field blank; the
laboratory method blank did not have high silver levels. Analysis of the
field blank and samples by atomic absorption spectrophotometry (AAS) confirmed
the original data generated using ICAP. Aliquots of several lots of scetone
vere placed in a beaker, evaporated to dryness and extracted with HF. ' This
resulting extract was found to contain silver. While an adequate data base
does not exist at this time, it appears that the acetone used in the front
half rinse may have contributed a significant quantity of silver to the blank
and samples. : . .

ORGANRIC ANALYSIS

Waste Feed
‘Aliquots of tetraglyme spiked with s series of volatile compounds were

anslyzed with project samples; these results are presented in Table 5-6.

Surrogate recoveries for the waste feed samples are included in Table 5-7.
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Nickel

;I'ABLE. 5-1'.. .vQUALITY CONTROL DATA: ANALYSIS OF NBS S'Rll lOéS .>

. WEAR METALS IN LUBRICATINQ OlL ) ’

Concentration (ug/g)
Peréent

Element Reported Expectgd © recovery
Aluminum 28 296 . %
éh?omium 263 - 298. ' 88
Copper 284 295 9
Iron 274 © 300 9}

. Lead 314 308 103
Magnesium 208 297 I
Mélyb_dgnum . 285 ' 292 - 98
' 296 303 .
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TABLE 5-2.. QUALITY CONTROL DATA: ANALYSIS OF REPLICATE ALIQUOTS
. OF RUN 1 COMPOSITE WASTE FEED (GCA 35263) )

Reported (vg/g)

Element 352634 352638
! Barium 120 119
Beryllium a;ag 4.08
. Cadmium 3.83 3.93
Chromium - 157 152.'
Iron 21,800 120,100
’ . Selenium <0.5 <0.5
' . Silver ' <0.02 <0.03 .
o
D
J
J
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QUALITY CONTROL DATA: - ANALYSIS OF EPA AQUEOUS -

TABLE 5-3.

o QUALITY CONTROL SAMPLE FOR METALS
Concentration (ug/mi)

. Percent
Element Reported Expected recovery
Alunioum 127 120 106
Cadnium 27 26 104
Chronium i36 160 85
Lead 237 246 99
Hercury. §.2 3.5 120
Seleniun 64 60 107
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TABLE S-L. QUALITY CONTROL DATA: ANALYSIS OF SPIKED FILTER

FOR TRACE -ELEMENTS

Concentratiom (ugiml)a

) . Percent
Element ) . Reported Expected ‘recovery
Barium ) 496 >> 478 104
Cadmium ‘ . o JbSS 5.2 ' 88_
Chromium 23.3 26 ;0
Lead 32.8 32 103
Mercury . .8.2h 8;7 bs
Silver .. 9.95 2 a1

SReported as concentration in solutioa.
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TABLE 5-5.

QUALITY CONTROL DATA: ANALYSIS OF NBS 1648, -

“pewny Buwey

Juewnd0p oy} Jo A3jenbd

URBAN PARTICULATE.
_Concentr'ati.on (ug/g) .

o . Per;;;:-
Element Reported Expected recovery
‘Arsenic ) ]29 115' 12
Barium 'hiS . - ?37' . | 58 i
Ca#miﬁm» 72.8 ) 75 97
Chromium 121 403 30
Iron . 25,800 ’ 39,100 66
Lead 5,300 6,550 - - 81
Selenium _ Kpa 27 -
Silver NDa ’ 6 . -

" 8Not detected.
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TABLE 5-6. QUALITY CONTROL DATA: ANALYSIS OF TETRAGLYME SPIKES
. : FOR VOLATILE 9RGANICS ':
Concentration (mg/kg)
Repofted ' : Averaée
£ - il recovery
Parameter 1/18/8 1/25/84 X Expected (1)
1,1,1-trichloroethane 2,200 4,000 2,100 2,000 105
Trichloroethene 4,800 4,800 4,800 4,000 120
Tetrachlorcethene 1,900 1,800 1,900 1,600 . 119
. 30
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TABLE 5~7. QUALITY CONTROL DATA: ANALYSES OF SAMPLES FOR VOLATILE ORGANICS SURROGATE RECOVERIES
t E . 1

Z . Recovery

GCA Sample : d4-1,2-di- Bromof luoro-

8|y} UBYY SB0|D 60| cg’i"f
oBawj wiyy OY3 ) :3JUON -

IS GUEED RN GRINS SENSD SERAS GRIAE C C° ) DENER G e

Sample Control 1.0, chloroethane ‘dg-toluene benzene
Combustible Waste Feed - . . .
QC- 835 " Blank 100 90 ‘ 90 : .
35257  Uc-A-v-1 84 88 89 .
35263-1 UC-1-CWF-1 ‘100 . 65 . 10
35263-2 UC-1~CWF-1 88 72 70
35269 UC-2-CWF-2 120 80 90
35273 UC~3-CWF-1 %0 70 : 85 ' - .
Contaminated Water ; . . o .
35254 uc-cw-1 - 110 70 74
35255 UC-CW-2 100 80 - 100
- 35256 uc-cw-3 ' _ 140 ' 79 93
[ . .
Scrubber Mater 35287 Uc-1-sw-1,2,3 - 110 110 110
35290 uc-2-sw-1,2,3 120 - 110 120 .
35293 Uc-3-sw-1,2,3 110 110 : 110. .
Scrubber Water Supply :
35284 UC-SWs-1 97 . 100 100
35285 . - UC-5WS-2 100 - 90 93
135286 UC-SWSs-3 ‘ 99 T 130 120
Condensates ‘
35225 . UC-GC-CD~FBB. 110 100 100
35228 UC-GB~CD-1 : 100 100 100
. 35229 - UC-GB~CD-2 1120 . . 110 120
- 35230 UC-GB-CD-3 86 9 - 91
35231 UCc-v-CD-B 110 1o 120
35232 UC-V-CD-FBB 100 100 N 100
35233 uc-v-cb-1 ' © 110 B 110 ‘110
35234 © UC-V-CD-2 - 130 130 130
135235 uc-v-cp-3 - 86 88 , 88
S
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Waters

Quality control procedures.for the determination of volatile organies in
water samples included analysis of an EPA quality control sample; these
results are presented’in Table 5-8. Surrogate recoveries for the water
samples are included in Table 5-7.

VOLATILE ORGANIC SAMPLING TRAIN

Quality control procedures for the analysis of Tenax and condensate
samples included analysis of a spiked sample and the use of surrogate spikes.
An aqueous sample spiked with the parameters of interest was prepared and
analyzed with the condensate samples; results from this analysis are presented
in Table 5-9. Surrogate récoveries for the condensate samples are included in
Table 5-7. i

A field-biased blank Tenax and Tenax/Charcoal tube was analyzed for each
_run; these results are shown in Tuble 5-10. Each tube was spiked wi*h a
series of surrogate compounds which were intended to provide an indication of -
the efficiency associated with the tube desorption procedure; these results
are presented in Table 5-11. In some cases, however, it appears that the low
recoveries obtained may be related to the difficulty associated with the
addition of the surrogates to the tube rather than a reflection of the
desorption efficiency. A single spiked tube was also analyzed with project
samples; these results are presented in Table 5-12.

PRECISION, ACCURACY AND COMPLETENESS

fteciaion and accuracy goals presented in Table 3-2 of the QA Plan have -
generally been achieved. Completeness, defined as the percentage of generated
data points judged valid, is considered to be 100 percent; data on products of
incomplete combustion were lost due to a computer malfunction.

DEVIATIONS FROM THE QA PLAN

Minor changes in the analytical procedures stated in the QA Plan have
been noted in Section 4 of. this report. The analysis of particulate filters
and front half rinses for chloride and metals was not addressed in the QA
Plan. This represents sdditional work which was requested after completion of
the QA Plan. _ : .

Data on products of incomplete combustion (PICs) were lost due to &
computer malfunction. VOST tube desorption was initiated immediately upon
receipt . of samples from the field. While data on one tube were being
acquired, the data acquired for the previous tube - including POHC, surrogate
and internal standard responses were reduced. Data for PICs were stored on
the disc for subsequent reduction. This approach was used because the POHC,

"surrogate and internal standard data were of primary importance to the program
‘and because evaluation of the generated data was essential for assessment of
instrument performance. Normal protocol used in the laboratory includes the
transfer of data onto 9-track tapes as soon as possible after acquisition.

For these samples, a computer malfunction occurred shortly lftervconpletion of
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TABLE 5-8. QUALITY CONTROL DATA: ANALYSIS OF EPA_QUALITY
- . CONTROL SAMPLE FOR VOLATILE ORGANICS IN WATER

vL’

Conééntration (ug/g)

» Percent
farameter Reported Expected recovery
Methylere chloride .23 18 128 .
1,1-dichloroethane 12 n 109
Trana-l,Z-dicthro- 14 11 127

ethylene
Chlorofora 27 22 123

- 1,2-Dichloroethane 12 11 109
1,1,1-trichlozoethane 11 10 110
Carbon tetrachloride 23 20 ilS
Trichloroethylene " 25 20 125
Dibromochloromethane 13 12 108
Benzene ‘ 25v 25 .100'

' Tetr;chiotoethene\ 8.8 8.0 - 110
Toluene 70 74 | 95
Chlorobeazene 19 17 112
Ethylbenzene 62 . 66 9
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"TABLE. 5-9. QUALITY CONTROL DATA: ANALYSIS OF AQUEOUS SAMPLE
. SPIKED WITH VOLATILE ORGANIC COMPOUNDS

Concentration (ug/l)

-

. o Percent
Parameter Reported - Expected ‘recovery
1,1,1-trichloroethane n 10 . 110
Trichloroethene 26 200 130

Tetrachlorcethene ' 10 8.0 125
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TABLE $-10. QUALITY CONTROL DATA:

RESULTS OF ANALYSIS OF VOST FIELD~BIASED BLANKS

Quantity Detected (ng)-

Trichloro-

Run. Tube ' . trifluoro- ‘1,1,1—Tr1chloro— Trichloro- Tetrachloro-
no. ID  Freon 11 ethane ethane - ethylene ethylene
1 T ND ND ‘78 D 27
T/C ND © .. ND 41 ND 17 .
2 . T _ ND ND 53 ND 22
T/C ND ND 41 ND 20
: 3 ‘ T - ND -ND 46 ND S4
o ' T/C ND .~ ND 46 ND 19
Average °. ND 'ND 51 ND 26
quantity . -
detected
(ng)
KD = <15 ng’
T --Tenax
T/C = Tenax/charcoal ]
.
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. TABLE 5-11. QUALITY CONTR ® DATA: - SURROGATE es8= 3
RECOVERY-TENAX (VOST) SAMPLES £9 = 3 ' 3
: : :f§ EF;:E!' 1
2 & '
Percent recovery’ ® l f
(spiked at 200 ng) . ﬁ
Tube °  d4-1,2-dichloro- :
Run no. ‘type ethane - . dg-benzene dg-toluene ——
1A T , 89 ' 96 . - 98
- T/C . 110 110 130
1B r . a a a 5
T/C © 140 130 150 I 3
1c . [T T S 28b 1%
' T/C , 100 : 99 100 3
FBB (run 1) T » 85 ' 81 . 49 ' :
T/C _ 120 © . 100 © 130 . . F -
2 T seb ssb 2.¢b .
T/C 130 120 130 3
2B T 66 ‘ 83 . 43b
T/C _ 12b 5.5b 2.0b :
FBB (run 2) T 92 110 130 -
CT/C - 56b ' 66 - 74
n T 95 : 99 160
T/C 110 110 : 130
3B : T 100- .. 140 ‘ 98
‘ T/C 110 : ) 90 - ‘ 81
. FBB (run 3) T 110 120 120
S : T/C , 150 10 140
.8Sanmple datn lost due to computer malfunction.

bLow recovery of surrogate compound indicates incomplete ‘degsorption of the
tube nnd/or a problem with the addition of surrogate conpounds to the sample.’

T = Tenax tube
T/C = Tenax/chatcoal tube

FBB = Field biased blank
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TABLE 5-12, QUALITY

L]

CONTROL DATA: -ANALYSIS OF SPIKED TENAX TUBE

Concentration (ng)

- Percent
Parameter Reported Expected Recovery
Trichloromonofluoromethane 660 800 83
1,1,1-trichloroethane 670 800 84
Trichloroethylene 760 800 95 -
Tetrachloroethylene 880 800 110
3
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acquisition, but prior to data reduction or routine taping. The computer
malfunction caused irreparable destruction .of the disc directory for the area
in which the VOST data were stored. ’

PERFORMANCE ANb SYSTEM AUDITS AND CORRECTIVE ACTION

As stuted in the QA Plan, EPA quality control concentrates and NBS
Standard Reference Materials were used in assessing the quality of the
analytical work. A system audit was not conducted by the QA Manager during
this program nor were any external audits performed.

No formal corrective actions were initiated during this program. An
informal corrective action was initiated by’ lahoratory personnel in order to
address the high levels of silver found in particulate field biased blanks as
discussed earlier in this section.
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SECTION 6

PROGRAM RESULTS

PROCESS RESULTS : o R

The Union Chemical faci!iiy was briefly described in Section 2. Operatiag.

data collected during the test program are presented in Appendix B. Some of
the key operating parameters are‘sumparized in Table 6-1.

The average combustible waste feed rate was 4,610.g/min (610 1lb/hr).
Based on the measured heating value of 310,000 J/g (13,343 Btu/lb), the
average heat input was 2.35 MW (8.1 x 106 Btu/hr). Ash content of the waste
feed averaged 4.7 percent. Residues in the samples interfered with the
measuremeat of viscosity. The contaminated water feed rate exceeded the waste

feed rate by about 30 percent. Large amounts of dilution air were added after .
‘the quench tower causing the total stack gas flow to be much higher than the

combustion air input rate. The carbon monoxide (CO) concentrations ia the
flue gas vere meaaured by EPA Method 10 and were very low.

Temperatures in the combustxon systen averaged 1205°C (2201 F) in the
freeboard or combustion zone above the bed and 1191°C (2146°F) at the inlet to
the ash knockout chamber. After the ash knockout chamber, the flue gases pass

through the "reactor" (no longer used for any reactions) where the tenperlture
falls to 964°C (1767°F). -

Details on the variatioans in temperature, combustion air flow, waste feed
rates, and CO concentrations during each run are presented in Tables 6-2, 6-3,
and 6-4. During each run, the above parameters were relatively constant.
Also, each run was similar except for the higher CO concentrations during the

second run.

PARTICULATE EMISSIONS

Results of the EPA Method S partlculnte ‘emission :estc are presented in
Table 6-5. The particulate emission concéntrations, corrected to 7 percent
0y averaged 1,150 mg/dscm (0.50 gr/dscf). The mass emission rate averaged
81 g/min (5.4 1b/hr).. The first run had the. higheat concentration, corrected

_to 7 percent 03, in part due to the very high measured oxygen ‘concentration

of 17.6 percent. Thia high oxygen concentration is not consistent with the
other two runs and the available data on combustion air flow, waste feed rate,
and flue gas flow rate. 1If the sane 07 concentration measured in Runs 2

snd 3 vas sssumed to apply to Run 1, then the particulate concentrutxon for
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TABLE 6-1. SUMMARY OF TEST RUN TIMES, FEED RATES ’ EXIT STREAM FLOWS, AND SELECTED PROCESS DATA
) B ) Average )
Run 1 Run 2 Run 3 Average (English units) ¢
_+ Date _ : o 11/3/83° 11/3/83 11/4/83 -
Time 9:36-12:00  14:24-16:41  10:41-13:118 - .
: : o : ' 13:10-14:10b
Teed rates ‘ o , ’ :
Combdustible vaste, g/min 4350¢ 4780 - 4700 4610 610 1b/hr
' , - 8.1 x 108 Bru/hed
Contaminated vater, g/ain = 6370 ‘ 6160 5670 6070 - 800 1b/hr
Combustien atr, ad/nin a8 49 YY) 49 1750 fedmtn ‘
£ Stack gas flow, n¥/mtn® 108 116 e 113 -4000 fe3/mtn
Average CO concentration, pbl 2 11 : . npf K 4. b
Tetsperatures, °C ‘ | ; ' -
Bed _ 738 © 131 . 729 S 1350°F
Freeboard - 1202 . 1185 1228 1205 2201°F
Inlet to.ash knockout 1186 1198 - 1188 191 2146°F
Reactor . 928 1037 926. 964  1767°F
" Inlet to quench tower 707 801 - 707 738  1360°F
%V0ST samples. - - - : -~

LMethod $ samples.

€1.12 gal/ain with a density of 8 56 1b/gal = 9.59 1b/min.
dHeating value was 13,343 Btu/lb, . .
Dry standard cubic meters per minute. - . . . _ | :

TND © not detected. -
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TABLE 6~2. SELECTED PROCESS DATA FOR TEST RUN NUMBER 1

E 2 .1 Ty T T
Inlet to Inlet to T Combustible Contaminsted - CO
_ash quench Combustion - waste feed . water flov® concen-
Bed Preeboard knockout Reactor tover air flow © flow® (percent of tration
Time cr) (°F) (G )] 'r) (°r) (£e3/nin) ] (sal/n'n) full scale) (ppa)
. . 9:30 1356 2194 2146 1639 1259 1700 1.80 : . 48 2
9:45 1361 2209 . 2176 1653 © 1268 1700 . 1.87 .50 2 .
10:00 1371 . 2144 2182 1653 1251 . 1700 ) 1.79 40 ND
10:13 1353 2166 2184 1684 1277 1700 : 1.75 ) : 48 2
10:30 1359 43 2153 - 1690 1293 1700 i.79 a8 S
10:45 1358 2148 2163 1708 1306 1700 : 1.8 48 ND
11:00 1363 2142 2137 1711 1318 1700 - - . 1.82 Y. 3
11:13 1362 2143 : 2175 1735 1311 1700 1.83 . 48 1
. 11:30 1360 2149 2156 1739 1341 1700 - 1.80 . A 2
:_ 11:43 1359 2176 2178 1788 1348 1700 c 1.87 . 48 ND
. 12:00 1365 2139 an 17n - 1362 1700 ° 1.82 48 2
CAverage, P 1361 219 2166 o3 . 1308 - - A -
‘¢ 738 1202 - 1186 928 707 - = - -

Neter readings {ndicating varfations in real time flow. Average flovs for éach test vere' calculated from
" measured changes in storsge taok levels, ’ :

bco readings from a continuous -onltor operated asccording to EPA Method 10 were recorded every 3 minutes..
The reported value is 8 15-minute lvenge ending at the indicated time.
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TABLE 6~3. SELECTED PROCESS DATA FOR TEST RUN NUMBER 2

1198

i b3 2 1 T4 Ts
f Inlet to Talet to Combustible Contsminated co
i ash . quench Combustion waste feed water flow® concen-
I . Bed Freedoard knockout Reactor ‘tower air flowv flow® ‘(percent of. tration®
i Time “n ¢ °p) on &2) (ft/atn)  (gal/min)  full scale)  (ppm)
i .
1
% 14:20 1376 2128 2193 - 1878 1458 1728 1.99 54 -
P 14133 1387 2151 2224 1889 1463 1725 1.94 54 -
{ 14150 1379 2186 2224 . 1901 1472 1750 1.93 56 -
3 15:03 1381 2197 2208 1902 1476 1750 1.97 54 1
13520 1333 2207 2191 . 1909 1482 175Q . 1.83 42 1
15:33 1334 2208 2154 1887 1472 . 1750 1.88 54 8
15:50 In 2173 2179 1898 1471 1750 1.98 54 S,
16:05 1304 2109 . . 2192 1909 1477 1750 1.95 54 19
. 16320 1332 2141 2197 1916 1486 1756. 1.92 sS4 LB
: © 16338 -1332 2149 2132 1887 1479 - 1750 1.89 54 17
Average, 'F 1347 2165 2189 1898 1474 - - - -
S 11 118 1037 801 - - - -

SMeter readings indicat/lu varistions {n real time flow.
measured changes in storage tank levels.

Average flows for each test were calculated from

bco readings from a continuous monitor operated according to EPA Method 10 were recorded every 5 minutes.
‘The reported value is a 15-minute average ending at the indicated time. )
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TABLE 6-4, SELECTED PROCESS DATA FOR TEST RUN NUMBER 3

£ 3 2 Ty T, T ' o ‘ . - ' ' s
Inlet to ‘Inlet to Combustible Contaminated co .
) ash . * quench = :Combustion wvaste feed water {lov® concen-
* Bed TFreeboard knockout Reactor tower sir flow flov? (percent of tration®
Time on 60 T & 5 omn 'r) (ft3/mir)  (gal/min)  full scale) (ppa)
10340 1336 2246 22713 1689 1202 172% 2,00 64 ND
10:353 1336 2236 2192 1673 1285 1725 1,94 64 ) ND
11110 1332 24 1189 1600 1290 - . 1730 1.91 T63 - ND
11:25 1333 2233 2206 1694 1300 1730 1.89 " 88 -
. 11:40 1351 2234 . 2144 1690 1308 1750 ' 1.94 . 65 -
. 11:53 1350 2241 2147 1693 1307 . 1750 - 1.89 65 A ND -
12:10 1354 2248 2153 1702 1313 1750 : 1.81 . 65 ND
12:28 1351 (2267 2182 m7 1307 1750 1.91 65 . ND . '
-~ 12:40 .1332' 2243 2138 1720 1316 1750 1.72 65 ND
w 12:58 1351 2258 © 2148 1725 1317 T 1750 : 1.85 - 85 KD
13:10 1340 22)9 2105 1716 1325 . 1750 1.80 65 1
Average, ‘7 134 2282 7 1699 1303 - - - -
c 129 1228 1188 926 707 - - | - -

Steter readings indicating vnrh_tiom'ln real time flov. Average flovs for each test were calculated from
measured changes in storage tank levels, .

bCO readings from a continuous monitor operated according to EPA Method 10 vere recorded every 5 minutes.
The reported value 1s a 15minute average ending at the indicated time. '
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TABLE 6-5. RESULTS OF PARTICULATE SAMPLING PROCRAM

Run number

- - ——— ] - - " " - . - -

corrected to 7% 05, gr/dsct

1 2 3

Date 11/3/83 11/3/83 11/4/83
Time 9:34-12:00 14:24-16:41 13:05-14:15
Nozzle diameter, .in. 0.300 0.300 0.300
Baroﬁett&c pressure, in. Hg 29.78 29.78 29.72
Time of test, min : ~120 120 60 )
Sampled gas volume, ft3 24.356 82.841 38.590
Average gas meter temperature, °F ' 83 86 68
Average AP, in. Hzo . 0.27 0.32 : OLﬁl
Average orifice pressure drop, in. H,0 1.26. 1.6 1.47
Standard gas volume, dscf 72.058 79.823 38.403

 Volume ‘of water collected, ml 642.8 ‘ - 727.6 328.2
Moisture content, % 30 30 29
002 contegt. h 4 3.2 4.5 4.4
02 content, 2 17.6 - 15.4 15.2
CO content, ppm 2 11 ND
Average at;ck temperature, °F 151 158 154

_ Pitot tube coefficient 0.84 0.84 0.84
Stack gas velocity, afpm . 2000 2200 2100
Stack area, sq. in. 452 452 452
Volumetric flow rate, dscfm 3800 4100 4100
lsokinetic ratio, 2 101 104 100
Particulate collected, mg 941.74 682.63 366.94
Particulate emissions, gr/dscf 0.201 . 6.132 0.147
Particulate emissions ‘

0.829 . 0.329 - 0.355
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Run 1 would be 1,150 mg/dscm (0.50 gt/dscf) instead of -1,910 mg/dscm

(0.83 gr/dscf), and the three-run average would be reduced to 920 mg/dscm
(0.40 gr/dsct). N .

The pattlcu\nte collected by the ¥ethod S probe and by the Method $
filter were analyzed for chloride as an indication of liquid carryover from
the scrubber. The results for Runs 1, 2, and 3, were 14.6 percent, .

' 34.0 percent, and 16.6 percent, respectively. Assuming the chloride was
‘present as CaCly, this compound would represent 23, 53, and 26 percent of

. the particulate catch for Runs 1, 2, and 3, respectively. These chloride
results indicate a significant amount of liquid carryover from the scrubber.

The liquid carryover also probably contains other elements contributing to the
total particulate emissions. i

The partxculate emissions were also analyzed for selected metals. The
results are shown in Table 6-6. Iron and lead were present at much higher
. concentrations than the other elements. 'The measured level of silver was much
higher in the field blank than in the samples. These data indicate a possible
sampling and/or analytical problem despite the rarity of silver as a labora-
tory or field contaminant. Presented barium data should also be considered as

maxizum values due to the relative contribution measured in the fxeld blank
(12 to 21 percent).

The combustible waste feed was also analyzedias the expected source of
the emissions of mwetals. The results are presented in Table 6-7. Iron was
present in the féed at an average concentration of 2.08 percent.

The ratio between the emissions of each element and the feed rate from
the combustible wvaste is also presented in Table 6-7. These numbers should be
used with some caution because relatively small deviations can cause esignifi-
cantly different results. For example, if the cadmium waste feed rate were
10 percent higher than indicated and the emissions were 10 percent lower, then
the ratio would be 0.96 instead of 1.3. Further indication of the problem
with neasurxng silver emissions is evident from the very high ratio between
the emissions and the feed. It appears that high percentages of the arsenic,
cadmium, and lead in the feed are emitted. Low percentages of barxuu.
beryllxun. chromium, xrou. and dETCUry are emxtted.

HYDROGEN CHLORIDE (HC1) EMISSIONS

Emissions of HCl are controlled by a quench tower and a cross-flow
scrubber. The alkalinity of the scrubbing solutioa in each tower is con-
trolled by the addition of lime slurry. Durxng the three test runs, Union
Chemical nonxtored the pH; data are presented in Table 6-8.

The renul!o of the HCl sampling and analysis program are presented in
Table 6-9. The coambustible waste feed contained an average of 13.8 percent
total chlorine as chloride. At the observed feed rate, potential HCl emissions
averaged 655 g/min or 66 6 1b/hr. The quench tower and scrubber were very
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TABLE 6-6. CONCENTRATIONS OF METALS IN PARTICULATE EMTSSTONS®
Run 1 "Run 2 #un 3 . Average

ug/g® ug/m3c vg/g ug/w3 ug/g ug/ad ug/w3 ng/mind )
Arsenie 764 as1 1,320 399 932 314 335 ° 40,1
Barium 1,094 503 1,480 47 1,605 541 497 $6.2 .
Berylliva 23.7 10.9 39.4 11.9 36,0 12,1 1.6 1.31
Cadnium 424 195 753 227 616 - 208 - 210 23.7 )
Chromiua 509 . 234 1,160 - 350 962 124 303 3.2 ’
Iron 99,400 45,700 158,000 47,700 146,000 49,200 47,500 3,370 '

& Lead 46,200 21,300 77,400 23,400 51,800 17, 500 20,700 2,340
 Mercury | 0.35 0.16 0.75 0.23 0.65. 0.22  0.20  0.023

Selentun <2 <092 . <2 <0.60 <2 <0.67 <073 .<0,082
Silver 11.0¢ s.1¢ 29.6¢ 8.9¢ 26.5¢ 8.3¢ 7.4 0.840¢

-

bua ber g of particulate.

€ug per dry standard a3 of flue gas.

®The f1éld blank exceeded the nnnpla by a factor of 2.5 to 6.
in the e-illiono.

SResults have been corrected for laboratory method blanks but not for ffeld blanks.
barium and silver, the fiéld blank values were insignificant. compared to the sample values.

dDeriVed-frol the flue gas flowv rate in Table 6-1 and the metal "concentrations in this table.

With the exception of

Thus, there may not be any measurable silver
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~ TABLE 6-7, CONCENTRATIONS OP METALS IN COMBUSTIBLE WASTE FEED AND COMPARISON OF INPUT RATES
0 EMISSION RATES : ' ‘

Avenge ' Average
feed rated . emission rate

Average concentration

in combustible waste Ratio of emission to input

'(ug/g) o (mg/min) (mg/min) from combustible waste
Arsenic 19.3 88.9 40.1 . 0.43
Bariun 121 558 56.2 0.10
Beryllium 4.67 21.5 1.31 . 0.061
Ca&nlum 4.06 18.7 23.7 1.3
Chronium _ 166 765 36.2 0.045 '
- Ironm 20,800 95,900 5,370 0.056.
: Lead 458 2,110 2,340 1.1
Mercury 0.52 £ 2,40 0.023 0.0096
Selenium <0.5 <2.3 <0.82 -
Stlver <0.02 <0.092 0.840¢ . 59.1¢ -

8Based on the waste feed rates reported in Table 6-1 and the average metal'concentrations reported

io thie table.

brrom Table 6-6.

CSince the measured silver in the field blank exceeded that in the sample by a factor of 2.5-to 6,
"the reported silver emissions are questionable.
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-TABLE 6~8. QUENCH TOWER AND SCRUBBER pH DATA

Scrubber

Time Quench tower pH pH

“Run 1 9:30 - 6.37 6.50
9:45 8.10 8.20
10:00 . 1.87 7.65
10:15 7.52 7.07
10:30 .7.80 6.53
10:45 6.26 7.13

11:00 © 7039 T 7.34 L
. 11:15 7.03 7.20
11:30 7.60- © 7.58.
11:45 8.15 7.47
12:00 7.33 7.64
Average 7.40 7.30
Run 2 14:20 . 7.51 7.60
14:35 7.40 7.74
14:50 5.72 5.89
15:05 7.25 7.08
15:20 ~ 8.00 6.32
15:35 7.34 71.67
15:50 7.58 8.13
16:05 5.60 6.73
16:20 5.69 6.59
16:35 6.72 5.82
16:42 2.95 6.53

Average 6.52 6.92
Run 3 13:10 7.82 8.31
. 13:25 7.55 7.62
13:40 6.82 6.45
13:55 7.67 7.57
14:10 8.12 €.74
14:24 7.7 6.76
Average 7.62 7.24.
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TABLE 6-9. RESULTS OF HC1 SAMPLING AND ANALYSIS
~ - . . - = -
Run 1 'Rubn 2 Run 3 - Average
Feea ) . .
Combustible waste, g/min 4,350 4,780' 4,700 4,610
Total chloride concentration, £ - 13.6 13.8 "14.0 13.8
Total chloride input, g/min 592 660 . 660 637
Potential HCl emissions, g/min 609 679 . 679 655
Ezission measurements
Volume sampled, m> 2.064 2.26 1.09 -
Total chloride measured, mg 55.9 104.2 26.7, -
. ~ HCl concentration, mg/m> . 28.2 47.4 25.2 - 33.6
. ‘Flue gas flow, @ /min . 18 116 116 113
: | HCL emissions, g/min 304 - 5.50 2.92 3.82
. R b/hr 4 0.40 0.73 0.39 0.51
. =~ HCl collection efficiency, % 99.50 - 99.19 99.57 99.42
HCl concentration, ppm? v 17.3 29.1 15.5 -
! 02 conceﬁtration. r S - 17.6 - 15.4 15.2 -
; HCl concentration 71.3b 72.5 37.4 60d
P2 corrected to 72 0,, ppm - '
. Average quench tower pH - 7.40 6.52 - 7.62 7.18
! . Average scrubber bll _ 7.30 6.92 ‘7._26 7.15°

- @ppma by voluwe bssed on dry flue gas.

) would be 51 ppm.

49

bIf the 07 concentration for Run 1 is assumed to be 15.3 percen.t.‘ the‘_ .
corrected HCl concentration would be 44.0 ppm and the average concentration .
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effective in reducing HCl emissions as indicated by the average efficiency of
99.42 percent. The mass emission rate was 3.82 g/min (0.51 1b/hr).. The
emission concentrations, on a dry basis, when corrected to 7 percent 0,,
averaged 60 ppm (volume/volume). As has been previously suggested, there are
some indications that the measured flue gas O, concentration (17.6 percent)
in the first test run may have been high. If the 0; concentration was
actually 15.3 percent (the average of runs 2 and 3), then the average HCl
concentration vould be 51 ppm. '

CARBON MONOX IDE

During the test runs, carbon monoxide concentrations in the stack gas
were continuously monitored in accordance with EPA Method 10.  The concen-
trations were too low to be recorded on available strip charts. Therefore,
the monitor signal output was monitored with a digital voltmeter at 5S-minute.
intervals. These voltage readings were converted to concentrations based on

" the caiibration curve. The results are .presented in Table 6- 10.

The average CO concentrations were 2, 11, and not detectable (probably
<1 ppm) for Runs 1, 2, and 3, respectively. Numerous readings below the

"detection limit were recorded during Runs 1 and 3. The CO concentrations were
hxgher during Run 2 for unknown reasons. Two readings of 30 ppm were recorded

dur ing Run 2.
DESTRUCTION OF ORGANIC COMPOUNDS

One of the primary objectives of the program was to measure the
destruction/removal efficiency for difficult to incinerate chlorinated
volatile organic compounds. In order to obtain an immediate indication of
incinerator performance, flue gas samples were collected with an integrated
gas sampling train and immediately analyzed near the test site with a gas
chromatograph equipped with an electron capture detector. The primary method
used to identify and quantitate flue gas emissions consisted of sample
collection with a volatile organic sampling train and analysis by thermal
desorption gas chromatography/mass spectrometry.

Waste Feed Analysis

_The combustible waste feed and the contaminated water feed were analyzed
by gas chromatography/mass spectrometry (GC/MS) for five chlorinated organic
compounds. The amounts of arganic compounds in the contsminated water were
not significant when compared to the combustible waste. Average concentra-
tions in the combustible waste were 0.29 percent 1,1,2-trichloro-1,2,2-tri-
fluoroethane, 1.5 percent trichloromonofiuoromethane, 3.9 percent tetra-
chloroethene, 0.76 percent trichloroethene, and 5.1 percent 1,1,l1-trichloroe-
thane as shown in Table 6-11. Also shown in Table 6-11 are the feed rates for
each compound that are used in later calculations of destruction/removal
efficiencies. ' ' '
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TABLE 6-10. CARBON MONOXIDE MONITORING DATA

owm Bujeq -
‘oyy 4o A3rend

Run 1 Run 2 Run 3
w 0 co
concentration, | concentration, concentration,
dry basis dry basis | o dry basis -
Time (ppm) " Time (ppm) Time . (ppm)
9:30. -  ND 15:00 - ‘10:00 ND
9:35 ND : 15:05 '16.5 10:05 . ND
9:40 5.4 . 15:10 5.4, 10:10 ND
9:45 ' ND 15:15 10.9 10:15 . ND
9:50 ND : 15:20 - 16.5 10:20 ND
9:55 RD . 15:25 TT5.4 0 10:25 ° ° ° ND
10:00 ND 15:30 10.9 10:30 ND
10:05 ND 15:35 8.2 10:35 ND
10:10 5.5 15:40 5.4 10:40 ND
10:15 ND 15:45 10.9 10:45 ND
10:20 5.4 15:50 D 10:50 ND
10:25 8.2 15:55 30.3 10:55 ND
10:30 2.6 16:00 13.7 11:00 ND
10:35 - ‘ND : ' 16:05 13.7. 11:05 ND
10:40 KD 16:10 8.2 . 2 -
10:45 RD 16:15 8.2 11:55 ND
10:50 2.6 ' '16:20 10.9 12:00 ND
10:55 uD 16:25 30.3 12:05 ND
~11:00 5.4 16:30 2.6 12:10 ND
11:05 ND 16:35 19.2 12:15 ND
11:10 ND. 16:40 Sed 12:20 ND
11:15 2.6 16:45 10.9 12:25 ND
11:20 2.6 12:30 ND
11:25 2.6 12:35 ND
11:30 BB - 12:40 ND
11:35 KD 12:45 ND
- 11:40 ND 12:50 KD
11:45 ND 12:55 ND
11:50 2.6 13:00 b
11:55 2.6 13:05 . ND
12:00 uD 13:10 2.6
12:05 " ND 13:15 ND
12:10 | 1))
12:15 5.4 .

“leadings not recorded between 11:05 and 11:55 due to condenser nﬁlfunctlon.

bNisled reading.
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. TABLE 6-11. ANALYTICAL RESULTS FOR ‘POHCs IN COMBUSTIBLE WASTE FEED AND CONTAMINATED WATER
) L4
CRum 1 : Run 2 Rus 3 "Average
Concestration Feed rate® , Coneentration Peed roted Concentration Teed vote® Cencentration Feed rate
Conpound B 7 (g/min)- (va/8) (g/min) (va/s) (g/ntn) (ea/s) (g/min)
Conbustible waste foed . i v .
1,1, Trichlore- 3,000 131 2,900 - 1.9 2,800 1.2 2,900 12.4
1,2,2~triflvorcethane . )
Trichlore- . 13,000 43.3 12,000 $7.3 19,000 ' 89,3 - 18,000 10.?
* wonofluoronethsne . . .
Tetrachloroethene 43,000 187 38,000 182 36,000 169 19,000 179 o
Trichlorvethene A 7,200 ) 6,800 1.3 8,500 as- 7,600 .1 s
’ /
1,1,1-Trichloroethane $3,000 m 30,000 29 49,000 - T 230 $1,000 23

Contominated veter food

10,2 trtehlore- 0.0 0.001 0.1 0.002 0.9 0.002 0.2 0.0
1,2,2-triflvoreethane ) ’ ' ° .
Trichloro- ‘0.088 0.0003 0.073 0.0003 0.09%, . 0.0003 0.08% 0.0003
w monof luoronethane ’ )
~ . ' .
Tetrachloroethene 4.2 0.0) 4.7 0.0) . 4.6 0.03 4.3 ©.0%
Trichloroethase A © 0.3 .8 " 003 6 0.03 - .6 0.0
1,1,1-Trichloroethane 13 0.1 Loae. . 0.1 - . 0.1 17 0.1
. Total feed ’
1,1,2-Trichlore~ - 1.1 - 1).9 - 13.2 - . 13.4
1,2,2-trifluoroethane ’ . . N : ’
Telehloro~ - 3.3 - 37.4 - 89.3 - t0.7
' .monofluoroethane . : . .
3 ‘Tetrachlorosthene ] - 187 - 182 - 169 - 179
Trichlorosthens - ny L. 2.8 - - Toas - 8.2 oo
1,1,1-Teichloroethane - P31 - FIUI - i 230 < M. L
03500d 0a the veste feed TERES reperted fw i.m 6=1 and the concentrstions reported ia the table.
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Volatile Organic Samplinyg Train (VOST) and Cas Chronatography/Mass
Spectrometry Analysis

Each of the three runs included two or three sets of Tenax and Tenax/char-
coal cartridges and two impingers. The cartridges were each analyzed separ-
ately by thermal desorption GC/ME, and the impingers were analyzed by purge
and trap GC/MS. VOST blank corrections were based on fiéld-biased blanks.
Detailed analytical data sre presented in an Appeandix E. ’

" The VOST results are summarized in Table 6-12. One compound (1,1,2-trich~

loro-1,2,2-trifluoroethane) vas not detected in aany of the VOST samples and is
therefore veported as below the detection limit of 10 ug/m3. A concentration

of 10 ug/md of 1,1,2-trichloro-1,2,2-trifluoroethane is equivalent to 1.2 ppb

(volume per volume basis). Concentrations of the other compounds were in the

10 to 135 ug/mI range. ’ )

Destruction/removal efficiencies for each run and the average of -the -
three runs are reported in Table 6-13. The compounds are listed in the order
of their.iancinerability as published by EPA for Appendix VIII constituents
with the exception that the first compound is not an Appendix VILII polliutant.
The destruction/removal efficiency for each compound exceeded 99.99 percent,
and for one compound the destruction/removal efficiency exceeded
99.999 percent. : ’

Integrated Gas Sampling Train With Analysis by Gas Chromatography/Electron
Capture Detection - . i

The GC/ECD unilyses were conducted in the field to obtain an immediate

indication of incinerator performsnce. The GC/ECD analyses were not intended

to be the primary quantitative measurement of emissions. The concentrations
measured by this method are compared to the VOST CC/MS results in Table 6-14.
In general, the GC/ECD results show reasonsble agreement with the GC/MS
results. It should be noted that the GC/ECD results were not blank corrected
because the blanks were below the instrument calibration range and thus
difficult to quantify.

Destruction/removal efficiencies based on the CC/ECD analyses are shown
in Table 6-15. One compound appears to be belov’99.99 percent, while the

_others are above 99.99 percent. The definitive program results should be

based on the VOST GC/MS analyses conducted in the laboratory, not on the
Tedlar bag GC/ECD analyses conducted in the field. ' :

Products of Incomplete Combustion

The program plan called for anslysis of the VOST samples for products of
incomplete combustion (PICs). It was agreed that these would be defined as
fdentifiable compounds exceeding 100 ug/md. No data are available on
products of incomplete combustion due to a computer failure. A detailed
discussion of the problems encountered is provided in Section 5.
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TABLE 6-12. AVERACE EMISSIONS OF ORGANIC CONSTITUENTS BASED ON CC/HS ANALYSIS
OF VOST SAMPLES

Ran 1 ' ' Run 2 o o Rua 3

. Average

] Concentration [Emissions® Concentration Emissions®- Conccntrat!on Eaissions® emissions

Cospound . (vg/ud) (g/min) (1g/nd) (g/min) (ug/nl) (g/ain) (g/min)

1,1,2~Trichloro~ <10 <0.00108 * <10b <0.00116P <10 | <0.00116 <0.00113
1,2,2-trifluorcethane _

Trichloro- : $? 0.00616 29% 0.0033¢> - 59 0.00684 0.00239

msonofluorome thane :

Y ° Tetrachloroethene a2 T 0.0048) 13-18%.¢  0.00164d - 18 0.0157 ° 0.00113

Trichloroethene <10 «0.00108 - - <10®  <0.0016® . 23 " '0.00267 0.00086-

» ‘ 0.0016¢ .

1,1,)-Trichloroethane <10 <0.00108 5.5 - 11b¢  0.00096> - 10 - 15¢  .0.00145 0.00098

'laood on the {ndicated concentrstions and the flue ges flov rates reported in Table 6-1.

bLov ¢ recovery of surrogate compounds indicates incomplete de-orptlon of the tubc and/or a problen with the addition of
surrogate compounds to the sample.

€The range is derfved hy averaging the two or three results vhich fncluded one or more below the detection linlt.
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TABLE 6 —13. DESTRUCTIUN/REMOVAL EFFICIENCY (DRB)»> RESULTS BASED ON GC/MS ANALYSIS OF VOST SAMPLES.

Run § : Run 2 - . Run 3 .
Aversge v
i 1aput Zatesions onr Taput Enissions bRe input taissions DRE DRL
Compound (g/uin) (g/min) (percent) (g/min) (g/®in) (percent) . (g/atn) (g/ain) (percent) (percent)
. 1,1,2-Trichloro- ‘13,1 <0.00108 > 99.9918 1.9 <0.00116%  >99.9917 13.2 <0.00116 >99.9912 >99.9915.
1,2,2-trifluorcethsne .
Trichloro~ 5.3 0.00616 99.9906 57.4 - 0.00136% 99.9941 89.3 0.00684 - 99.9923 99.9916
. sonofluorosethane : .

»

w . . : .
Tetrachloroethene 187 0.004338 99.9976 182 0.001648 99.99910 169 0.0137 99.9907  99.9958
Trichleroethene 1,3 «0,00108 » 99,9968 32,5 - «0,00)16% >99,9964 41,8 . 0,00267 - 99.993¢ 99.995%
1,1,1=Trichloroethane 231  <0.00108 >99.9993) 1) 0.00096% ~ 99.99960 230 0.0014% 99.99937 99.99949 .

" SLov recovery of surrogate compounds ll\dlutn lnco-plen duorp!lon of the tube snd/or & problcn vith the addition of surrogate
compounds to the sample. . . . .
» .
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TABLE 6-14. COMPARISON OF EMISSION CONCENTRATIONS MEASURED BY TEDLAR BACS-—CC/ECD
© ' AND VOLATILE ORGANIC SAMPLING TRAIN--GC/MS (ug/m ) : )

_Run 1 v " Run 2 " Run 3 Average
" Compound GC/ECD GC/MS .GC/ECD GC/MS GC/ECD GC/MS 'CC/gCD GC/MS
1,1,2-Trichloro- 22 <10 13 <10 14" - <10 16 <10
1,2,2-trifluoroethane : .
Trichloro- ' 55 57 43 29 60° 59 : 53 48-
monofluoromethane . .
$  Tetrachloroethene. 42 68 58 13-188 255 135 127 64
" Trichloroathene - 18 <10 16 <10 <15 23 11 -16% §-142
1,1,1-Trichloroethane 33 <10 .29 5.5~ 118 70 10-158 - 44 10

. 8The range is derived by averaging two or three iesuits which included one or more below the detection
Umit. , o :
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TABLE 6-15. DESTRUCTION/REMOVAL EFFICIENCY (DRE) RESULTS BASED ON GC/ECD ANALYSIS OF TEDLAR BAG SAMPLES”®

Run 1 . Ruo 2 Rua )

0 - Average
. 1oput taissions DRE ~ loput Enissions - bRz Input taissions - DRE DRE
Compouad (3/sin) (s/etn) (perecent)  (g/atn) (g/win) (percent) (g/=tn) (g/min) (percent) (percent)
1,1,2-Trichloro~" 1.1 0.00237 99.982 13.9 0.0015Y 99.989 13.2 0.00162 99.988 99,986
1,2,2-trifluoroethane : . .
Trichloro- . IR 0.00591 99.9909 57.4 0.00498 99.9913 89.3 0.00696 - 99.9922 99.9915%
wonoflucromethane o
Tetrachloroethene 187 0.00720 99,9961 182 . 0.00672 9$9.9963 : 169 ° 0.0296 95.982 99.9913
Tt!chlo’mzhcnc. R T 0,00194 99.9938 2.8 0.00185 $9.994) ' 41.8 <0.00174 _ »>99.9958 " 99.9946
1,1,1-Trichloroethane 221 0.00338 99.9985 239 0.00336 - 99.9-906_ . 230 10.00812 99,9965 99.9979
w . - i
-~ . . N
8Field analyses conducted to provide an famediate indicetion of emissions. Conclusions regarding destruction/removal efficiency should
be besed on GC/MS results in Tables 6-12 snd 6-1J. ’ .
. .
t
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However, we believe there would have been no PICs at the observed
destruction efficiencies.’ The above conclusion is based on tests, for EPA, of
six small boilers that were burning waste oil.. The waste oil was spiked with
chloroform, 1,1 ,i-trichloroethane, trichloroethene, and tetrachloroethene at
concentrations of 0.2 to 0.5 percent. The destruction/removal .efficiency was
typically only 99.8 percent compared to greater than 99.99 percent at Unxon
Chemical. Emission concentrations 'weraged about 100 ug/m3 compared to
about 50 ug/m¥ at Union Chemical. Under these circumstances, there were no
P1Cs present at concentrations above 100 ug/m3. Because the destruction -
removal efficiencies were much higher and the emission concentrations were
lower at Unioa Chemical, it.is unlikely 'that any PICs were emitted.

OTHER ANALYSES

RCRA EP Toxicity

The ash collected in the cyclone. and the scrubber sludge were exttacted
and analyzed im accordance with RCRA EP toxxcnty procedures. The results are

.presented in Table 6-16. The concentrations of all the trace metals were far

below EPA hazardous waste criteria.
N .

Scrubber Water and Scrubber Water Supply °

Three samples of the scrubber water and scrubber water supply were anal-
yzed for ‘31 velatile organic priority pollutants. The only compound detected
in the scrubber water was methylene chloride, a common laboratory contaminant,
at concentrations of 8.7, 13, and 8.5 ug/l. The detection limits for acroletn
and acrylonitrile were 40 ug/l, and for the other compounds the detectxon

- limits were L ng/l.

The ncrubber water supply also contained methylene chlorxde at similar
concentrations €10, 9.7, and 7.6 ug/l). Low concentrations (<10 ug/1) of
1,1 l—trzchloroethane, trichloroethene, tetrachloroethene, toluene, and
ethylbenzene were detected in one or more of the scrubber water supply samples.

Principal drgamic Hazardous Constituents in Ash and Sludgp'Samples

Three smmples of the ash from the cyclones were analyzed for the five
test compounds. None of these compounds were detected at a detection limit of
10 ug/g. The scrubber sludge sample was not analyzed becsuse the saample
contained a mignificant amount of head space. Because the scrubber water did
not contein amy of the five test compounds (detection limit 1 ug/l on 1 ppb),

it is very umllkely that any of the compounds would have been detected in the
sludge.
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! TABLE 6-16, RCRA EP TOXICITY ANALYSES.
! Concentration in Aqueous Leachate ——
' ‘ ) g Hazardous waste
{' ) Ash ' Scrubber sludge . ecriteria
! C . : (ug/1) - - Gug/D) 4 (ug/1)
: Arsenic » <30 <30 ’ 5,000
Barigm - 72 77 735 7 7 40,000
i Beryliium <1 . <1 . o ~ Not established
Cadmium - : 12 7n 1,000.
Chromium(VI) <3 <6 '5,000
R . Iron _ 648 <4 - Not established
‘ Lead . <20 : 456 5,000
- ' Mercury < 0.5 < 0.5 : . 200°
Selenium <20 - . <20 : 1,000
Silver <1 4 <1 ] _ : 5,000 :
> : — :
i
)
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APPENDIX A

QUALITY ASSURANCE PROJECT PLAN .

.

The enclosed Quality Assurance Project Plan was prepared in August 198).
An ‘amendment, also included in .this Appendix was prepared in September 1983.
Prior to the field program ia Novewber 1983, the analytical program was
wodified to include trace metal amalyses of the Method 5. filters. - In
addition, it was decided to use EPA Method 10 to measure CO. These and other
changes are reviewed in Section 1-6 of this report. Subsequent to the field
prograam,-it was decided to analyze the filters for chloride as a possxble :
contribution to the high particulate loading.
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The Quality Assurance Project Plan is amended to provide for the analysis
of flue gas samples for volatile products of incomplete combustion and the
analysis of waste feed samples for specific metals of interest. AMditions to
the text of the QAPP are as follows:

.QAPP Section 7.2.4 Volatile Products of Incomplete Combustion

. (Additional Section) . ’ . :

The collected VOST samples will also be analyzed for volatile producti of ._
incomplete combustion (T"Cs). Mass spectral data will be obtained for up to

10 peaks noted or the tucal ion chromatogram at levels greater than

100 pg/m3. ‘e cuncentration levels for these peaks will be obtained by
comparison of peak areas to that of the closest eluting internal standard.
Where necessary, background correction of the mass spectrium will be achieved
by computer subtraction. A probability-based librery search (PBS) will then -
be conducted by computér routiae, comparing the unknown spectra with those of
the EPA/NIH libraries. The computer search will provide up to 10 possible

matches; positive identificatiom will be made when the following criteria are
met: :

° The intensity, relative to the base peak, of all _major.pelk. . ,
(greater than 30 perceant of the base pesk) agree within 20 percent.

] All peaks present in the library s;}ectrum at greater than 20 perceat
of the base peak are present in the unkpnown spectrum.

L] The unknown spectrum does not haéc any peaks present at greater than
20 percent of the base peak that are not in the library spectrum or
are not clearly attributable to coeluting material.
QAPP Section 1.3.7 Flue Gas
(Existing Section)

Include: The collected VOST samples will also provide for the analysis of up
to 10 products of incomplete combustion (PIC) by GC/MS techniques.
Data will be reported for those confirmed components exhibiting
concentrations greater than 100 ug/m3. ’ .

Table 1-3 Summary of Flue Cas Sampling and Analysis

(Existing Table)

Test Sampling . . Analysis
Parameter Method . Method
Include: PIC .Volatile organic Thermal desorption-

train . cc/Mms
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beneath an adjustable array of IR lamps.

_the Oxygen Bomb Combustion/Atomic Absorption Method."

QAPP Section 7.5 Combustible Waste Feed-Metals Analyses

{Additional Section)

The combustible waste feed samples will be analyzed for a number of metals
including arsenic, barium, beryllium, cadmium, chromium, lead, mercury,
gelenium and silver. All of these metals with the exception of mercury will
be prepared for analysis by means of controlled dry ashing. This technique-
basically involves the placing of sample aliquota (2-5g) in platinum crucibles
The lamps are gradually lowered to
achieve temperature ramping thereby precluding the actual combustion of -the
0il and resultant loss of volatile metals. Samples are heated via the . .
IR lamps until they resemble tar. They are then transferred to a cold muffle
furnace where the temperature is gradually elevated to 600°C. Previous
analysis of fuel samples using this procedure indicate that the volatile
elements, such as arsenic, are not lost during the ashing procedure. This
tempersture is maintained until the samples are at constant weight. The
resultant ash is dissolved by means of -hot 1:1l mitric/hydrochloric acid.
Metals concentrations are subséquently determined by means of Inductively
Coupled Argon Plasma Emission Spectroscopy (ICAP). ’

The analysis of mercury in the waste feed samples presents a problem in’
that the mercury may be present in volatile organometallic compounds . '
Consequently, a digestion procedure designed to recover the total mercury is -
required. We propose using ASTM Method D-3684-78 "Total Mercury in Coal by
This procedure combusts
the sample in an oxygen rich atmosphere with the mercury vapors collected in a
dilute nitric acid solution. The acid solutions and the solution used to
rinse the bowl are combined and subsequently analyzed by cold vpor atomic
absorption. : o

QAPP Section 1.3.1 Combustible Waste Feed

(Existing Sectiom)

Include: The samples will also be analyzed for a number of metals including
arsenic, barium, beryllium, cadmium, chromium, lead, mercury, selenium and

silver by either Inductively Coupled Argon Plasma Emission Spectroscopy (ICAP)
or cold vapor atomic absorption techniques. ‘

_Tnb@e 1-2 Summary of Sampling and Analysis Plans -for Liquid and Solid .Streams

Number of Number of - _
Sanple type sanples collected _ samples analyzed Analy;i. " Method
Include: o : ,
Cowbustible
Waste feed 36 VOA vials 3 composites Metals
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1.0 PROJECT DESCRIPTION

1.1 OVERVIEW

UniOn'Cheuical.Companj, Inc. operateé’a flu{di;ed bed hazardous waste
incinerator in South Hope, Maine. Permit applications have been submitted to
the Maine Department of Environmental Protection and the U.S. Environnental
Protection Agency's Region I Office. The purpose of this document is to

complete the required submittals by addressing the samplxng and analysis

portions of the required trial burn plan. The overall obJectxve of this

pro;ect is to conduct a trxal burn to demonstrate complxance with the

hazardous vaste incinerator performance standards. The results of the this

program will include:

o A quantitative analysis of the trial principal organic hazardous
compounds (POHCs) in the waste feed to the incinerator.

. A quantitative anaiysis of the exhaust gas for the concentration and

"mass emissions of the trial POHCs and hydrogen chloride (HCl) and
_ the concentratxon of oxygen (0,y).

° ~1f the HCl emission rate exceeds 1.8 kilograms of HCl per hour
* (4 1b per hour), a computation of HCl removal effxcxency wxll also
be performed.

] A quantitative analysis of the scrubber water, scrubber sludge and
ash residues for the purpoae of estimating the fate of the trial
POHC..

. ‘A computation of destruction and removal efficiency (DRE).

. A computation of particulate emissions.

'@ - A continuous weasurement of carbon monoxide (CO) in the exhaust gas.

Required process data will be supplied by Union Chemical. In addition, Union
Chemical will test the emergency shutoff systems immediately prior to or after
the sampling program.

Three replicate test runs over a 2-day period are planned. Two methods

‘will be used ‘to address the most important question; the concentration of

POHCs in the incineration flue gas. A bortable gas chromatograph equipped

v
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. «ve, B
with an electron capture detector will be set up-in-a clean area nea} the site
and used to measure POHUs in flue gras samples collected in Tedlar bags. Flue
gas samples will also be obtained uxth a volatile organic sampling train ‘
(VOST). e Tenax and 1enax/charcoal cartrldgen from the VOST will be
returned to GCA's laboratory in Bedford, MA forvanalysls of POHCs by therwal
desorption-gas chfomatography/mass spectrometry. ' -

The POHCs that Kavé been selected for analysis are tetrachloromeéthane,

. tetrachloroethene, trichloroethene, and 1,1,1-trichloroethane. In addition,

although l,1,2-trichlqro-l,Z.Z-trifluorethaﬁe is not on EPA's Appendix VIII
hazardous constituent list, it will be measured as an additional compound.
These five compounds have been selected for analygis because they will be
present in the waste feed at concentrations in the 2 to 5 percent range and
because they rank very high on EPA's hierarchy of waste incinerability. EPA's
hierarchy of waste 1ncxnerabxlx:y, which is based on heat of combustion,
xncludes 271 organic compounds with the number one ranked compound being the
most difficult to incinerate. Tetrachlosomeﬁhane is ranked second,
tetrachloroethene is eleventh, trichlorcethene is twenty-second and
l,l.l-trichlo}ogthane\is tven}y-fifth.‘ Demonstration of the incinerator's.

ability to destroy these difficult to incinerate compounds should be adequate

to conclude that it can destroy other compourds on EPA's hierarchy with the ’

exception of the top-ranked compound.
Additional discussions of the 1ncnneratxon facility, sampllng, and
analysis are presented in thxs section in order to completely descrxbe the
project. Details of the project .organization, s;mplxng methods, analytxcal
methods and the associated quality comtrol procedutes are presented in
Sections 2.0 through 14.0.

1.2 FACILITY DESCRIPTION

Union Chemical has aubmltted a data;led enginecering description of the

1nc1n¢rntor as part of 1ts Part B per-;t appllcatxon. A brief description of

the facility is presented in this section as buckground to the sampling and

analysis strategy. A schematic of the Uaion Chemical fluidized bed

incineration oylted is presentéd in Figure 1-1.

pawil) Bufeq .

JUsLIN30p 0Y3 Jo Aaypenb -

8y} UBY3 JU9|d €60) 81 .
' :30UI0N -
_————_—-" 1 G G

sy3 03 onp sj 3| ‘830U
ebswy wyy) ey i

ee—

L e a0t o aEa st 4

suitanic

Lnat daden s

t Latuorin

e




T7 = 140-150°F

TYPICAL TEMPERATURES |
Ty = 1500°F

T2 1 2000-2200°F
Ty * 2000-2200°F
T4 * 1600°F
Ts ® 1300°F
Tg * 180-200°F
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operdtions and other organic chemicals not suitable for reprocessing. These
wastes are mixed in either of two continuously stirred 1500 gal storage tanks
to achieve theiproper viscosity, chlorine content, solid content, and heatiag
value. Typically, one tank contains noﬁchlorinated wastes and the other
contains chlorinated materials. For this test prégtam, drums of selectéd
wastes will be mixed in-oAé of the tanks to meet the progtaﬁ specificatons.
One tank of waste is sufficient for 24 hours of operntion and will be
sufficient for all three fest runs. ‘

Potentially contaminated water is collected and siored to prevent site -
tun—off. This water, containing trace organics, is-also fed to the
incinerator. ' N

The fluidized-bed incinerator is a refractory liced cylindrical vessel
with a height of 24 ft and an inside diageter»that v;:ies from 32 in. in the
bed atea; to 42 in. in the freeboard area. ~ Overfire air is injected into the -
freeboard area at five different heights. Primary codbu;tién air, for bed
fluidization, is supplied by a forcéd drafe fan to the plenum below the lit
‘distribution plate. The distribution plate supports the silica sand bed and

provides openings for injection of the fluidizing air. : : : Tt

v The duct from the incinerator to the ash-drop-out chamber and the chamber
itself are refractory lined. The ash koockout chamber is essentially a
settling chamber that collects small duan;ities of sand elutriated froma the ‘::
bed and coarse particulates from the waste feed. Typically, the temperature ) ) E
at the inlet to the ash-dropout cﬁamber is 2000-22Q00°F. ' o . ‘:’
Flue gases are cooled, after the ash dropout chamder by dilution in thé A ‘:’
reactor. The reactor was originally designed for dry meutralization of acid 'h
gases, but is no longer used for this purpose.. ' l
A refractory lined Fisher Kostermana XQ cyclone removes most df the
particulste matter from the flue gas. Solids are removed by s continuously
operating roinry,valve.' . '
In the quenchAtower, flue gases are cooled from about 1300°F to 180-200°F.
Lime slurry is fed to the quench tower for removal of HCl from the gas
_stream. Quenching liquid is recycled after the solids are removed in a

settling vessel.




()

The final control Jdevice is horizontal cross flow packed tower
manufectured by Celicote. Lime slurry is used to adjuet the pH of the
scrubber lxqutd and to insure that HCl emissions meet the regu\atory
requxrements. )

The 2 foot dlameter stack is 60 feet high. A sampling platform is
located 30 feet above the ground and 10 stack diameters downstream from the
transition joining the scrubber with the stack. The sampling platform is

15 stack diameters upstream from the stack exit.

1.3 SAMPLING AND ANALYSIS

A'list of the seven-sample streams and the planned measurements is

presented in Table 1-1. Additional information on the plads for the six

- liquid and solid streams is presented in Table 1-2 and discussed below. The |

plans for flue gas samplxng are dxscussed later.

1.3.1 Combustible Waste Feed

Six sets of duplicate combustible waste feed samples will be collecied
during each of the three 2-hour test runs. The saamples Qili be collected from
a tap on the feed pipe to the iﬁcinerator. The samples will be collected in
Volatile Organic Analysis (VOA) vials and stored at 4°C pending analysis. One
set of samples per run will be composited for analysis of POHCs and chlorine.
The other set will be stored in GCA's’ anmple bank.

The conbustxble waste feed samples will be prepared for analysis of POHC&
following the general approach outlined in Method AlOl.l The actual method
as developed and verified in the CCA,laboratory will eaploy a tetrggix-eg
dispersion t;chnique in lieu of polyethylene glycol. A small portion of the -
tetraglyme didﬁerlion,vill be mixed with water and analyzed by purge and trap
CC/HS procedure- similar to EPA ﬁethod 624. The nnalyses vxll be conducted
using a Hewlett—?acknrd 5985 conputerzzed GC/MS systenm.

Total chlorine analysis of the combustible waste feed will be performed
using Parr Bomb combustion (ASTMD808-63) with quantitation by ion

chronatogriphy. The samples will be oxidized by combustion in a Parr oxygen
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TABLE 1-1. SUMMARY OF SAMPLE STREAMS AND REQUIRED MEASUREMENTS

Streanm type

Measurements

Combustible waste feed

Contaminated water feed
Ash . '
Scrubber water

Scrubber sludge

Scrubber water supply

"Flue gas -

POHCs,8 chlorine, ash, Btu

POHCs, chlorine

. POMCs, EP toxicityb

POHCs
POHCs, EP toxicityb
POHCs

Moisture, co,, co, 0y, flow,
particulate, POHCs, HCl

8Trichloroethylene, tetrachloroithylene. 1,1,1-trichloro€thane, tetrachloro-

wethane dnd 1,1,2-trichloro-1,2,2-trifluorocethane.

bNot required for trial burn.
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TABLE 1-2, SUMMARY OF SAMPLING AND ANALYSIS PLANS FOR LIQUID AND SOLID STREAMS
No. of No. of
: ’ . samples samples . a
Sample type collected analyzedb Analysis Method
le Combustible Waste feed 36 VOA vials 3 composites POHCs 8 Tetraglyme~--GC/MS
Chlorine Parr Bomb-~Ion
: chromatography
2. Contaminated water 6 VOA vials 3 compooites‘ POHCs Purge and trap-—GC/MS
' Chloride Ion chromatography
3. Ash . 3-1 gal ~ 1 composite POHCs GC/MS
: ' EP toxicity EP toxicity
4. Scrubber water . 18 VOA vials 3 composites POHCs Purge and trap--GC/HS
5. Scrubber sludge 3-1 gal 1 éomposite "POHCs GC/MS- i
: ’ EP toxicity EP toxicity
6. Scrubber water supply 6 VOA vials - 3 samples POHCs Purge and trap--GC/MS

8Trichloroethylene, tetrachlorethylene, 1,1, 1-tr1chloroethane, tettachloromethane and 1,1,2-trichloro~
1,2, 2-trifluoroethane. .

bNot including additional quality control analyses.
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bomb containing a sodium carbonate absorbing solution. The absorbing :olution

and washings will be .combined, diluted to volume and snalyzed fo} chloride

_using & Dionex Model 14 ion chromatograph.

Ash content and heating value will be determined by ASTM Methods D-1888
and D-3286 respectively.:

1.3.2 Contaminated Water Feed

The contaminated water feed contains POHCs and chlorine-in‘trace
quantities. Past exper{enceihas shown that the contribution of the
contaminﬁted water to.the total POHC feed is ﬁot significant and thét the
contribution to the total chlorine is m'i.nor.2 Therefofe. ‘one sét of
duplicate samples, in VOA vials, will be collected per run. The sAmplea will
be stored at “;C and analyzed within lh_dajs after compleéion of the sampling

progrﬁm; POHCs will be analyzed by an EPA Method 624 protocol with

modifications approved for use in the GCA laboratory. .

Contaminated water samples will be analyzed for chloride by means of ion
chromatography. Samples will be analyzed directly with no prior treatment

other than dilution where necessary.
1.3.3 Ash

Ash collected by the knockout chamber is ﬁeriodically discharged to a
5S5-gallon drum while ash from the cyclone is continuously discharged to a
55-gallon drum. At the end of each run, a composite sample of both ashes will

be collected.

Because the ashes are collected at temperatures abové lOOO'F.‘they should

‘not contain any of the POHCs. that have been selected for this program.

However, one of the three composites will be selected for aﬁalyaiu of POHCs.
The analytical wethod will be similar to the procedure described for the
combustible waste field; dispersion iﬁ tetraglyme followed by purge and trap
GC/MS. » :

One ash sample will be oubjecte& to the Extraction Procedure Toxicity
test as outlined in $261.24 and Test Methods for Evaluating Solid Waste.’

.8

-powyy) Bujeq .. - .
oy3 Jo Ayenb v -

Jewnop

oy} 03 ONp 8| 3| "ed)30U

81y} uBY} JUe|d 8S0| 8|

ofsw) wiyy-oy3 |

S ! S GEEES SNES §

110N




)

Samples-of-che ash will be extracted with deionized water which is kept at a
pH of 5 using acetic acid. Tﬂe resulting extract will be analyzed for :
arsenic, barium, Cldniul. chrome Vi*, lead, mercury, selenium, and silver
Anslyses for pesticides are mnot appropriate and are not planned. The
Extraction Procedure Toxicity test is not réquired by the incinerator

regulations but will be conducted to determine whether or not the ash is
hazardous. T

1.3.4 Scrubber Water

The water that is recirculated thrbughvthe packed bed scrubber and the

quench tower will bde sampled to determine whether or not the POHCs are

- accumulating in the water. It should be noted that this water is not

discharged from the plant. During each run, three samples will be collected
in duplicate VOA vials. Samples will be stored at 4°C and analyzed within
14 days by purge and trap GC/MS procedutes (GCA's approved version of EPA
Method 624). One composite sample will be analyzed for each run.

1.3.5 Scrubber Sludge

The sludge that is removed from the recirculated vater will be sampled
and analyzed for POHCs and EP Toxicity. . At the end of each run, one grab
sample will be obtained. One of these three samples will be selected for
analysis of POHCs and EP toxicity. One sample should be sufficiert because
POHCs vxll be measured in the water phase dur;us each run and EP toxicity is

not required by the xnc;neratxon regulatxons.

1.3.6 Scrubber Water Supply"

One duplicate set of samples of the scrubber water supply will be
¢ollected during each run. Sampling and analysis procedures will be similar
to those discussed for the scrubber water. The results will be used as blank

corrections for any POHCs found in the scrubber water.

-
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1.3.7 Flue Cas

The wmost intensive sampling and analysis efforts will be devoted to

quantffying the atmospheric emissions from the incinerator. The planned

,sampltng and nnnlysls procedures for this stream are summatxzed in Table 1-3.

The partlculute and HCL emxsexons will be determined using a standard EPA
Method 5 sampling train. GCA will utilize a Hastings Air Velocity Meter for

the deterwination of the flue gas velocity and volumetric flow rate of the

‘unit. This device elxmxnates the interference encountered while making flow

determxnatxons in‘particulate laden or saturated ;as s:rcams. The - - R

concentration of fixed gases (CO . 02, 00) will be determined during each

of the three sampling runs. Integrated gas samples will be collected in
Tedlar bags and analyzed by gas chromatography with a ;hermql conductivity '
detéctor. This method meets the requirements of EPA Method 3 Qnd provides for
better accuracy than traditional methods with Orsat analyzero. In accordance

vith the requirements of §270. 62(b)(6)(1x) the concentration of CO in the flue

~ gas will also be continuously measured throughout the tests. The CO levell

vill be monitored using a Horiba PIR 2000 detector.

The determination of selected POHC conceatrations in the flue gas will
be the primary focus of the flue gaﬁ sampling and analysis program. The five
compounds that will be measured are tetrachloromethane, trichloroethylene,
tetrachloroethylene, l;l,l-irichloroethane and 1.1.2-tfich16r6-1.2.2-
trifluorethane. These conpouhds haQe_been selected because they will be
present in the combustible waste feed at conceatrations in the 2 to 5 percent
fnnge and because they are difficult to incimerate as previously discussed.

The flue gas concentrations of these compounds that can be expected at

'difteren: destruction/removal efficiencies are summarized in Table 1-4. -Two

sethods will be used to ssmple the flue gas for POHCs, the volatile organic .

sampling train (VOST) with GC/MS analysis and integrated gas sswmpling train
with GC/ECD analysis.

10
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TABLE 1-3. SUMMARY OF FLUE GAS SAMPLING AND ANALYSIS

Test
parameter

.SAmpling method *

Analysis method

Moisture
Flow

C02‘ Co, Oz

Co

Particulate

HCl

POHC

" "EPA Method &.
EPA Method 2

EPA Method 3 equivalent

Continuous extraction
)

-

EPA Method 5
EPA Method 5 inpiﬁgers

Volatile organic gsampling
- traian :

Integrated gas sampling train

Volumetric
Hastings Air Velocity Meter

Cas chromatography/thermal
conductivity detection

Continuous monitor--Horiba
PIR 2000 '

Gravimetric
Ion chromatography
Thermal desorption—GC/NS-

Gas chromatography/electron
capture detection :

11
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TABLE l-ﬁ.. EXAMPLE POHC CORCENTRATIONS (N THE STACK CGAS AT SELFECTED
. WASTE FEED CONCERTRATIONS AND DESTRUCTION EFFICIENCIES.

VWaste feed Destruction/removal efficiency
compasition, - e L P S PP R L P
perceat by weight 99.99% 99.995% 99.9975% 99.999%

2 . 1208 60 30 12
PR 220 120 60 2
s . 30 10 15 30

2A11 concentrations are in ug/m3. A concentration of
30 pg/m3 is approximately equivalent to 5 ppb (volume/
volume) depending on the wmolecular weight of the compound.

With the VOST, Tenax and Tenax/charcoal cartridgés are used to collect
POHCs. Although this method is still being developed and validated by EPA, it
is expected to be adopted as 3 standard method in the future. Although.it
offers incre;sed sensitivity over the GC/ECD configuration, the demonstr;;ed
precision to date has not been as good as achieved with GC/ECD. Therefore,
each run wvill consist of three samples which will ke averaged. Contamination
problems initially experienced by severﬁl users of the sampling train and

encountered by GCA during the tests st Union Chemical in 1982 have been

largely eliminated by incorporating more stringent storage snd quality

assurance measures into the handling of the VOST samples. For example, ;he
sorbent cartridges will be stored and transported under ice water. However,
contamination by l.l.l-crichloroethane(-ay still present a problem vhen flue
gas conceﬁzrations are very low. The sorbent cartridges will be thermally
desorbed and analyzed by a GC/MS procedure similar to EPA Method 624. .
The VOST providgl the capability to measure POHCs at concentrations well
delow 30 u;/-] (e.g., 1 uiln’). lhiretore..if the incinerator is
achieving a;ﬂettruction removal/efficiency well above 99.99 percent; the VOST
results should unequivocally demonstrate that ‘the destruction removal
efficiency is greater tham 99.99 perceﬁt (sce Table 1-4). '
Prior to the initiation of the VUST sampling and as a part of each of the
test runs GCA will determine the conceatrations of individual POHCs in the

stack gas ulin;'ga1 chrongtogruphic techniques. s.iple- of flue gas will be

12
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.collected in Tediar dags with wa integrated gis sampling train. The smaples
will be analyzed by gas chtcmizogxaphy with electron capture detectioca. A

field transportable gas chromatograph will be set up in a nearby clean erea
for this progranm.

1.4 SCHEDULE AND REPOARTING

The field sawpling program will be initiated approximately 3 weeks after
approval of ‘the test plan. The schedule for the field tests is shown in
Table 1-5.

TABLE 1-5. SAMPLING :SCHEDULE, I

Day © Activity
1 Travel and set up
2 Complete set up, calitrate instrumentation

(GC's and continuous monitors)

Screen stack emissioms to determine
. approximate POHC emimswmpns

3 Conduct test run 1
4 Conduct test Tuns 2 and 3

5 Pack and travel

v

The Federal regulations for hazardous wambte incinerator peraits reguire
that the results of the trial burn be submitted tw 'EPA within 90 days of
completion of the trial burn, or later if approved by the administrator
(!270.62(b)(7).-A16 meet thelnphedule. GCA plans to complete the laboratory
‘analyses vithin 50 days, submit the drafs report to Union Chemical within
70 days, and prepﬁie s finnl.report iocvorporating comments from Union Chemical
within 85 days. ’ ' ‘ '

The final veport will contain discussions of the field sampling
' procedurei. laboratory procedures, quality contrél procedures and vesults,
appropriate vev data sbests and the Tesulte of the prograu.-l

13
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2.0 PROJECT ORGANIZATION

“The project o:ginization'chart for this project is prosented in

Figure 2-1.

The Divi-ion'QA Manager is the responsible Quality Assurance Officer for
thie project. She will review and approve the QA Préject Plan before it is
submitted to EPA. She will ensure that any neceshary revisions are made and

she will check on implementation of the‘QA'Plan during the life of the

project, achedhling performance or system audits as necessary;

She will initiate or follow up on corrective actions and aid in

'pteparation of a section of the Final Report summarizing QA/QC activities and

‘including estimates of the precision, accuracy, and completeness of data-

achieved. Quality control'prob}ems found and corrective actions taken will be
described. _ ' ' -

The Eavironmental Measurewents Department (Field Operations) and the
Labofniory Analysis Departhent‘(Sample Analyses) QC Coordinators oversee and
implement ibe_bngoing QC program within their departments. 'They will ;nsure .
that the tequifedtQC procedures for this project are'folloved, initiate
corrective actions as necessary, and maintain and report the QC records and

results for this project. .

1
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http:required.QC

. GENERAL MANAGER
-GCA/TECHNOLOGY DIVISION

DR. LEONARD SFALE

QA MANAGER

ROSEMARY ELLER

SICK |

I

:

pawiiy Bueq

JuowWnd0p oYy 4o Ajenb.

GC COORDINATOR
FILELD .OPERATIONS

QC COORDINATOR
LAB ANALYSES

‘MICHAEL WHITE

MARY KOZIK

DEPARTMENT

ENVIRONMENTAL ENGINEERING

THOMAS G. HOPPER

PROJECT MANAGER

ROBERT R. HALL

{

FIELD TESTING

MARK McCABE

]

LABORATORY ANALYSIS

JOANNA HALL

Fisurg 2-1. . Project organization and responsibility.
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"3.0 QA OBJECTIVES FOR PRECISIOUN, ACCURACY
AND COHPLPT?NESS

The collection of data. that can be used to successfully accomplish thé
goall outlined in Section lfolof-this Quality Assurance Project Plan requires
that the eanpling'and analytical procedures be conducted with properly
operated and calibrated quipment by trained, experienced personnel.

Precision, accuracy and compléteness objectives for this project are
given in Tables 3-1-and 3-2. The formulas used to calculate precision,
accuracy and completeness are given in Sectxon 12.0 of this Plan.

1t is recognized that the usefulneds of the data is contingent upon
méetiﬁg criteria for representativeness and comparability. Every effort will

be made to assure represéntativeness by adhering strictly to the sampling and

analytxcal protocols outlxned. The QA objective is that all measurements be

representative of the dxfferent streams sampled and. of the incinerator

operation being tested. The corresponding QA objective is that all the data

being genérated be comparable with measurements made under similar process

conditions by GCA or another organization.

16
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TABLE 3-1. GOALS FOR PRECISION, ACCURACY AND COMPLETENESS--SAMPLING

Precision

Heasuremgné (method)  (standard deviation) Accuracy Completeness
Particulate (EPA M-5) 12% RSD Not determinable 952
Carbon Monoxide (NDIR) 22,52 +2.52 95%
RC1 Enission# Untested Untested Untested

(impinger train) .

Volatile organics Not documented

Not documented

Not documented

.

"RSD = Relative Standard Deviation

17
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-TABLE 3-2. GCOALS POR PRECISION, ACQUEACY AND (DHELETENESS--ANALYTICAL

Precision
{relative standard )

Measurement method Matrix deviation) Accuracy Completeness
Organic Analyses _
GC/ECD Stack gas im "< 301 *s0zb 952 -
A ' Tedlar bags
ccMs (purge and Water <25%° *25% 95%
trap : g
GC/MS (tetraglyme)  Waste feed <252 s25% 951
cc/Ms Siudge, ash <302 30 952 .
GcMs Tenax <502 450 952
Inorganic Analyses
1C Waste Feed -&202 +202 95%

Impinger <10X 10z 952
1CAP Ash/Sludged <152 *15% 952
AA Ash/Sludge <152 4152 952

bprecision and accuracy of this wethod has been demonstrated at _*.101' under

laboratory.conditions. These goals are stated coasidering the analysis

will be performed in the field.

18

#Precision and accuracy goals represent ICAP analysis only. ‘Precision and
accuracy estimates for the EPA Toxicity method are not available.
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4.0 SAMPLING PROCEDURES
Three replicate 2-hour sample tésts will be conducted for this program.
The identification of six separate ,.ocess streams and the sampling techniques

are discussed below. A sampling scheme is presented in Table &4-1.

4.1 LIQUID AND SOLID SAMPLE STREAM IDENTIFICATION

4.1.1 Combustible Waste Feed (CWF) o

Liquid combustxble waste feed samples will be obtained by means of a tap

located in the: 11ne connectxng the liquid waste holdxng tank and the burnersa

- Two :VOA vial samples will be taken at 20-isinute intervals durxng each 2-hour

1nc1neratxon burn.

An NP Industries ultra-scan slngle unit doppler is used to continuously

monitor the liquid combustible feed ratio. This 1nstrument will be calibrated

prior to each test by means of a 1 gallon bucket and a stop uatch. A

calibration chart will be prepared by Union Chenmical personnel and provxded to

- GCA. In addition, the level in the waste feed holding tank will be dip

checked manually every 1/2 hour.

4.1.2 Contaminated Water Feed (WF)

Onsite contaminated run-off water is used to control combustion chamber

tenpérpturei. Duplicate VOA vial samples of this stream vill,Be collected

" during each 2-hour burn from a tap located in line between the holding tank

and spray nozzles. Prior to each test burn, a Fisher & Porter meter which is
used to monitor the contaminated water will Se calibrated by means of a
1-gallon bucket and a stop watch. The contaninated.Ulier holding tank will
also be manually dip checked every .1/2 hour.

19
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TABLE 4-1. SOLID AND LIQUID SAMPLING SCHEME

) ‘ . ‘ ‘Totnl

number
] . collected
Sample _ during -Container Volume
Sampling location - code Method . Analysis progrand type required
Combustible waste feed CWF . Discrete grab POHCs?® 36 - VOA vials 40 ml
Chloridé - : ’
Contaminatad wvater CWF Discrete grab . POHCs 6 VOA vials 40 wl ' ;
Chloride :
» Scrubber water. supply SWS . Discrete grabd POHCs -6 - VOA vials - 40 =1 .
P e ) - - R .
Scrubber water SW Integrated sample POHCs 18 VOA viala 40 ml
Scrubber eludge : 58 ‘Grab composite POIICe LY * Amber glass. 1 gal

EP toxicity

Ash A  Grab composite: POHCs 3 Amber glasn 1 gal-
' . EP toxicity '

2Trichloroethylene, tetrachloroethylene, 1,1,1-trichloroethane, tetrachloromethane, and
" 1,1,2-trichloro-1,2,2-trifluoroethane. :

BNot including additional quality control analysis.
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4.1.3 Scrubber Water Supply (SWS)

Clean scrubber water samples will be collected into 2-VUA vials once per
run. These sample’s will be extracted from a tap located in the scrubber water
supply line, which connects the supply well to the FBC scrubber unit. There

is no monitoring devxce in place to measure the total clenn well water 1nput.

4.1.4 Scrubber Water (SW) ‘

.

Three sets of duplxcate VOA vials per run will be used to collect samples
of process water from the scrubber effluent stream. Samples will be. obta;ned
from a tap located in the line leading to the contaminated water holding

tank. There is no- process monltorlng device in place to measure the flow rate

of the scrubber water; there is no discharge of scrubber water from the plant.

4.1.5 Scrubber Sludge (SS)

The entrapped particulates from the wet scrubber are conveyed to &

scrubber sludge tank for settling and the water is sent back to the wet

- serubber. A l-gallon scrubber sludge sample uxll be collected from this tank

at the. conclusion of each trial burn. There is no process monitoring device .

~that measures th? total sludge ;olleéted‘

4.1.6. Ash (A)

Solid waste combustion material will be collected from both the ash
dropout chamber and cyclone hopper at the conclusion of each trial burn. Ash

samples from these two sites will be composited in proportion to the stream

_flow rates. A l-gallon ash composite sample will be retained from each run.

The monitoring of the ash -dropout flow will be acconpliahed by préveighing
$5-galion drums. Upon completxon of each test tun, the drum(s) will be
revelghed on the floor model scale used daily by Union Chemical. The acnle

will be calibrated with a known weight during each test burn.
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4.2 FLUE GAS

4.2.1 Particuate and 1iCl Emissions

A modxfxed EPA Method 5 Train will be used to simultaneously collect
particulate and HCL’ in the flue gas. A samplxng and velocity traverse will be
performed along two dismeters of the stack. Twenty-four sqmpltng points,
determined in accordance with EPA Method 1, will be sampled at 5 minutes ber

.point yielding a total sample time of 120 minutes. Sampling will be

isokinetic (+10 percent) with readings of the flue gas parameters recorded at

every sa@plidg point. A schematic of the modified Method S train is presented
in Figure 4-12 The sampling trzin consists .of a heated stainless steel probe
with a staxnless steel bu:ton hook nozzle and attached thermocouple and pitot
v tubes. The sampled gas passes through the probe assembly to a heated glass
fiber filber (Reeye Angel 934 AR). The filter holder will be maintained at ~
248°F #25 throughout the test period. Downstream of the heated filter, the

gas is passed through a series of four ice-cooled impingers to effect the

removal of entrained moisture. The first impinger is empty to provide for the

collection of the flue gas condensate. The recovered sample of condensate
will be analyzed for HCl determinations. The impinger is modified to have a
short stem so that sample gas does not bubble through the collected sampl?.
The second iqpinget contains 100 m1 of 1 N NaOH to ensure the complete
collection of HCl. The third 1-pxnger is empty, and the final impinger
contains a known amount of desiccant. The impingers are followed by a pump by
" gas meter and calibrated orifice. v )

A Hastings Air Velocity Meter will be substxtuted for the traditional
" water aanometer in the determination of the flue gas velocxty and volumetric
"flow rate of the unit. This technique eliminates this potential interference

in making flow determinations in saturated gas streams. ‘

Recovery activities for this stream will be:

1. Remove sample triin to a predetermined recovery area.
\

2. Note the condition of the train (e.g., desiccant color, filter
condition, etc.).
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»3; Disassemble the filter housing and transfer the (ilter to its
original petri dish. Seal the container and lable the sumple as;
-H5-PF - : '

4. - Rinse the front half of the triin (nozzle, liner, and filter
assembly) three times with acetone. Seal the linear polyethylene
container and label the samples as -MS5-FH.

5. Heasure the volune of condensate xn the.fxrst impinger in a

: precleaned glass graduated cylinder. Record the volume and transfer
to a linear polyethylene container. Rinse and recover the impinger
vith known amounts of DI water. Seal the container and label the
sample as -M5-CD. : :

6. Combine the contents of the second and third impingers. Record the
volume and transfer to a linear polyethylene container. Rinse and
recover the impinger with known amounts of Dl water. Seal the
contained label and label the sample as -M5-IMP.

7. Record the ueight gained by the silica gel impinger.

8. Examine all containers to ensure that they are properly sealed and *
labeled and that the liquid levels are marked.

. 4.2.2 Volatile ng§nic Compounds -
~ VOST

The volatile organic sampling train will be the primary method used to
quantify the concentrations of the PUHCs in the flue gas. This method uses
Tenax, an organic sorbent resin, to collect the organic speciés of interest.

The train consists of a heated 3ias§-lined probe with a glass wool plug
to remove particulate, folioued by an assenbly-of condensers and organic resin
traps as illustrated in Figure 4-2. The first condensér cools the gas stream
and condenses the water vapor present. The flue gas and condensed moisture
then pass through & cartridge containing 1.5 grams of Tenax résin (60 to 80
mesh). The condensate is collected in the first impinger which is continually
purged by'the gas stream itself. The second condenser and trap containing
Tenax/charcoal (50/50) serve as & backup for low volume breakthrough .
compounds. Following the second Tenax trap is a series of impingers and

drying tubes for residual moisture removal.
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HEATED SAMPLING PROBE’

Ny
<" GLASS WOOL -
v ICE WATER
THERMOCOUPLE = AR i | _
ICE WATER VACUUM
CONDENSER — GAUGE
—— | TENAX /CHARCOAL ‘
T""’-‘OCOPPLE R4 N CARTRIDGE S
_ TENAX _ , . N
CARTRIOGE ~—— I T
h DRYING

‘TUBE  ROTAMETER -

MIDGET . ' ?
IMPINGERS -

Figure 4-2. Schematic of volatile organic sampling 'trgin.
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Sample temperatures will be monitored at the outlet of the sample probe

and the inlet to the Tenax certridgé through“the use of thermocouples. The

>gaa temperature through the probe will be maintained above 130°C to prevent

the premature condeasstion of the volatile components. The temperature of the

gas through:the resin cartridges will be maintained at less than.20°C. The

ample gaa volume through the resin traps will be maintained at 1/2 liter per
minute. - The total ‘sample volume for each set of tubes will not exceed

20 liters. .

.

Three VOST runs will be conducted dutlng each Z-hour test perxod._ The
results of the three runs will be averaged to yield one result for each test.
The samples collgcted from each VOST run will consist of a Tenaxvcar:rxdge., .
backup cartridge containing Tenax and charcoal, and a flue gas condensate.

The sealed sorbent cartridges wi;l be stored in containers packed with
activated charcoal. -The contents of the condénsgte impingei will be
transfertgd.to 40 ml VOA vials and brought up to volume Qith DI water.

Extensive sorbent preparétion and quality assuraﬁce brocedurgs_will be
rnstxtuted to ensure the preparation of these samples. All components of the
system comxng 1nto contact with the samples will be rxnsed with methanol and
dried in an oven at 130 C for a perxod of 1 hour.

" Method and field blanks of the sorbent resins will be collected in

con)unctxon with each of the three tests. During the aanpling program, the

' reagents and oorbent ‘resin samples associated with this train wxll be

maintained offsite to minimize the potential for sample contamination from the

ambient sir. All of the resin cartridges and collected samples associated

with this train will be stored and transported at s temperature of 4°C to

prevent contamination and minimize the formation of naturally occurring Tenax

degradation products such as benzene and toluene.

Tedlar Bag Samples

Additional samples of the flue gas will be collected for POHC analysis by

_GC/ECD in the field. Duplicate sanﬁlel of flue gas will be collected through

the use of an integrated gas ssmpling train as illustrated in Figure 4-3.
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Figure 4-3.

Integrated gas sampling train.
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vials and maxntaxned at 4°C pending. analysxs. Blank samples of the condensate

The sample will be extracted from the stack through a a;ainless steel
probe Eontaining pre-extracted glass wool to resove particulaié. A condenser
will be used to remove excess moisture from the gas stream. Prior to their
uae.in the field, the Tedlat gas bags will initially be baked in an oven at )
130°C for a period of l:hour and purged with prepurified.nitfogen. This~
sequence will be repeated three times. Thé remaining components of the train
coming into contact with the sample will be rinsed with methanol and baked for
a period of an hour at 130°C. The samp\e will be collected at a rate of
0.3 liters per minute’in cqnjunctxonvthh the VOST tests. At the conclusion
of each test, the bags will be sealed and removed to-a designated area for

chromatographic analysxs. The condensate sawples will be collected in VOA

and bag samples (conditioned bags, inflated with prepurified ni .ogen) will be
collected in conjunction with each sample run. . o
A summary of the flue gas samples to be collected for each of the three

test runs is presented in Table 4=2.

" 4.2.3 Bag Samples for Fixed Cases

Additional integrated bag samples will be collected for the determination

‘of fixed gasea (02, €0,, N,, and CO). These samples will berbtained

through the ‘use of the sampling- system depicted in Figure 4-3. The samples

_will be analyzed on a gas chromatograph equxpped with a thermal conductivity

detector in accordance with procedures outlined in Section 7.0.

4.2.4 .Carbon Monoxide Honitorigg'

A continuous monitoring system will be used to measure carbon monoxide . .
concentrations throughout each teat.run. The monitoring system will be !
equipped with a gas condxtxonxng system and continuous chart recorderl. The
flue gas will be extracted from the stack and drawn through a flue gas
conditioning system to vremove moisture (by condensation) and particulates (by

filtration through glios fiber filter media).
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TABLE 4-2. 'FLUE CAS SAMPLING SUMMARY

Number

. collected .
Sample description Sample code Analysis . per-run Container type -Comments
Modified Method §
Particulate filter -45-PF Gravimetric " Process Petri dish s
’ ‘ . dependent : .

Front half -M5-FH Gravimetric 1 500-wl LPE .
Condensate -M5-CD Chlorine . 1 1-liter LPE a
Impingers 2 and 3 - -M5-1IMP Chlorine 1 500-m1 LPE ~ a
VOST
Tenax cartridge -VOST-~T Volatile orgaﬁic 3 Self contained a.
Tenax:charconl cartridge . =VOST-TC Volatile organic 3. Self contained a
Condensate -VOST-CD Volatile organic B VOA vial . a
Tenax cartridge, -VOST-T-FBB Volatile organic 1 Self contained a

field-biased blank o S
Teuax:charcoal cartridge, ~VOST-TC-FBB Volatile organic 1 Self contained - a

field-biased blank ' : : : .
Condensate, field-biased -VOST-CD-FBB Volatile organic 1 VOA vial a

blank : - :
Tenax, method blank - -VOST-T-B Volatile organic 1 Glass culture tube . .
Tenax:charcoal, method ~-VOST-TC~B Volatile organic 1 Glass culture tube a

blank .
Gas Bag Analysis
Tedlar bag sample  -GB _ Volatile organic 2 25-1 Tedlar bag
Condensate -GB-CD Volatile organic 1 - VOA vial s
Tedlar bag, field blank -GB-B . Volatile organic 1 25-1 Tedlar bag
Condensate, field blank ~-GB~CDB Volatile organic 1 VOA vial a

~GB-FG Fixed gases 2 25-1 Tedlar bag

Tedlar bag for fixed gases

Coatinuous Emission Monitoring -

~ Carbon amonoxide

NDIR

None-

8Store at 4°C. -
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Carbon morioxide councentrations will be determined usiﬁg a Horiba Model

PIR 2000 NDIR CO analyzer. The monitor will be calibrated with zero and two

span gases before and after each test period. The data will be corrected for

instrument drife (if :ay) and reduced to 15 minute averages. Maximum and

winimum values for each test period will be determined.
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) 5.0 SAMPLE CUSTODY €O .
! : 3 oZy
' ' Sa*a
- - «
= GCA follows sample custody procedures based on the EPA recommended source bt
sampling procedutes.“ Appendix A presents custody record sheets.
5.1 FIELD SAMPLING OPERATIONS . o E o ’ S

The impo::gnce‘of uncontaminated réagents, collection media and_qample
containers in colfecting valid samplés is well recognized by GCA.' The'
collection medium actually becomes paré of the sample itseilf.

The Field Reagent Frep Data Sheet is used to:dOCument the preparation'of
absorbing solutions and reagents ﬁroughg to the field collection site. The
Field/Laboratory Procedure Coofdiﬁati§h Form is initiated by the Environmental

. Heasurements Department (Field) for all sample collection projects involving
‘analysis of the collected samples at GCA or elsewhere. Each type of sample to
be collected is listed individually .and assigned a unique identification S
. : number. Based on the type of sample and the anquQis to be petforpeﬂ, the .
‘ ‘appropriate sample container and field preservative are specified. Approved . ot
j lots of solvents and reagents are listed by the Laboratory Analysis Department
' QC Coordinator who must give final approvél té the form. One or both of these
_forms are used as appropriate to the sample collection task.
Preprinted sample identification tags are used by GCA to ensure that the
o) 'J required iﬁformation is entered ip the field. Each colleéted sample including.
duplicates and field blanks shall have a completely filled-in sample tag
securely attached. In addition, the sample identificAtion number is marked on
thé container with a permanent marker so that the sample can be properly
> ideﬁtified even if the tag is separated from the sample. The level of
contenta_in warked on.the container. All samples are logged in the fiela"
saaple log whether they are analyzed onsite or in the GCA laboratories.
Customized sample identification tags are frequently used and éan be

J quickly deiigned and printed.

31




5.2 LABORATORY OPERATIONS -

"All samples received at GCA are submitted to the GLA Sample i .nk

Manager. Each sample is logged into the large bound master log and assigned &

CCA Control Number which is unique 'to that sample, identifies it and follows

) it_;hrough qllfqu;p:ions. The Sahﬁle Bank Hanagér initiates a page for each

nqﬁpien;qﬁfhégéﬁéiod}“ﬁotebook and ensures that each handling of the sample is

- §p§uméﬁteq. “ach analjst working with the sample provides a record of such

"}actiohs'{n'che cﬁstody boak, thereby maintaining the chain of custody on the

original sample. _ :
When pfepa;ation and analysis procedures necessitate the transfer of
samples between two analysts within .the laboratory, or between two .. . ‘-
laboratories a SampietCustody Transfg;»?orm is required. This document
becomes part of the permanent project file and serves 2s ‘a supplement to the ,

Custody Notebook record of sample handling.

. .
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6.0 CALIBRATION PROCEDURES AND FREQUENCY
6.1 SOURCE SAMPLING EQUIPMENT

Calibration of the fxeld sanplxng equipuent vill be performed, prlor to
aad at the conclusion of, the field samplxng effort. Copies of the
“ecalibration sheez will be submitted to field team leader to take on site for
reference, and the project file. Calibrations will be performed as described
ia the EPA prlication "duality Assurance Handbook for Air Pollution

Measurement Systems, Volume 111, Stationary Source Specific Methbqs."“

.o Sample meteér system--~leak checkcd, then compared agaxnst a wet test -

meter £o a ratio average of Y + 0.01Y.

3 Iﬁernocnuples--conpnred to nercuri in glas# thermometer to accuracy

of + 1.5%, or the use of a constant correction factor.

@  Field Barometer--calibrated initially vs. mercury in glass barometer

to ¢ 0-01 in. Hg. Checked before and after each field test.

e  Nozszles—calibrated with micrometer to the nearest 0.001 inch.
e - Triple beanm bnlancé--checked with class S weights + 1 mg.
° io;nnetetl--ealibrated uitﬁ a bubble tube or spirometer.

Hastings Velocity Meter

- The Hastings Stack Cas Velocity Heter is calibrated in a wind tunnel
sgainst a standaxd pitor tube as described in EPA Method 2. A four point

cclibrlt\on curve will be genernted pletting ap 1nche. of water to output in
volte. i

Zero and full scale respoase will be validated prior to each rua.
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6.2 "ANALYTICAL INSTRUﬁENTATION
6.2.1 GC/TCD
The flue gas samples collected for fixed gases will he analyzed using an

Analytical. Instrument Developnent, lnc., Model S511-17 field gas chromntogrnph

equipped with a thermal conductivity detector. The instrument will be

calibrated daily using commercially ohtained, certified (+2 percent) gtandardl

gases. A thrée-point calibration curve of 'instrument response vs.
concentratio; vili be developed for each o( the fixed gases, 02, coz, co-
and N2 in the anticipated concentration ranges for the stack gas. Previous
tests at Union Chemical have indicated values of 6 perceant co,, 12 percent
O2 and 82 percent.Nz. Each of the standards will be analyzed in dupl\cate

vith + 10 percent replication used as the criteria for acceptance. The

~validity of the calibration curve will be checked with duplicate injections of

a single standard prior to the analysis of samples from each run.

6.2.2‘ Horiba Model PIR-2000 CO Analyzer

A three-point calibration curve will be gensrated for the Horiba PIR_2000
Analyzer, by introducing zero, mid and high range span gases into the
instrument. This three-point calibration will be conducted prior to and at’

the conclusion of each trial burn.

6.2.3 Hewlett-Packard 3920 Gas Chromatograph with N163 Electron
Capture Detector .

Calibration Standards

1. Prepare a stock solution of chlorinated solvents by conbxnxng equal
. volumes of the components of interest in a septum sealed vial. The
solvents are reagent grade or better, used as obtained from local
distributors. Stock solutions are prepared weekly.

2. Add 1.0 ul of the stock solution to a nitrogen - purged Supelco
500 ml gas sampling bulb and allow & 10 minute equilibration

petiog- The concentration of this standard is approximately
1 g/md,

. %
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3. Prepare the working standard by-serially_diluting the l'g/m3 gas
standard into the 10 to 500 ug/m3 range using Hamilton 1001-LT gas
tight syringes and several nitrogen purged Tedlar bags. Prepare

N working standards daily.

) 4. Verify working standards by snalysis of certified gas standards
obtained from Scott Environmental Tecknology¥, or equivalent.
Calibration Frocedures’

1.. Calibrate the instrument daily uQing 4 to 5 calibration (working)

' standards. ‘ L . » Co '

2. Enter all instrument operating conditions and quality control
results in the instrument logbook. The analyst's notebook must

b contain all information regarding standard preparation. Sign and
date all entries. ’ . :

6.2.4 « Hewlett-Packard 5993 GC/MS--Thermal Desorption
~ - .
Calibration Standards .
' . Prepare standard Tenax cartridges using the following procedure:

1. Pipet a known volume of a standard mixture into a 250 ml sampling

9 bulb and allow the bulb to equilibrate in a 35°C water bath.

2. Withdraw a known quantity of the vapor using a gas tight 100 ul
syringe and inject onto a Tenax cartridge which is under negative
pressure. ' -

o 3. Prepare.a minimue of three standard cartridget'by'va;yiﬁg the volume-
of vapor vithdrawn from the sampling bulb. The standards should be
prepared to bracket the expected concentration ranges for the

" compounds of interest. '
' Calibration Procedure
2 . : :
, 1. Check -and adjust mass calibration, if necessary, at the beginning of
S . ) each 8-hour shift to meet the PFTBA criteria shown in Table 6-1.
perform the MS calibration, the following instrumental
specifications are required: ‘
D Electron Energy - 70 eV
Mass Range = 35 to 350 m/z
Scan Time - 1 sec/scan
2 ‘ :
.35
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3.

5.

{f the per(urmaucé criteria listed in Table 6-1 are not met, the
analyst must retune the instrument and repeat the performance
check. The performance criteria must be met betore any -standards,

‘blanks, or samples are analyzed.

TABLE 6-1. PFTBA KEY ION ABUNDANCE CRITERIA

Mass S lon abundance criteria
69 ’ _lOd percent
131 - .25 to 30 percent of mass 69
219 " 25 to 25 percent of mass 69

Thermal Desorption System Check: Proper operating temperatures and
gas flow rates for the thermal desorptxon system must be vertfxed
for every 8 hours of analysxs time.

After all system criteria have been met, the GC/MS must be xnxtxally

calibrated to determine response by generating a four-poxnt
calibration curve in trxpltcate. System calibration will be
sccomplished hy the analysis of ‘aDsorbent tubes spiked thh the
compounds of interest. Spiked tubes will be prepared at at least’
four levels and responses of the compounds at these levels recorded
to form a calibration curve. . '

On every day that samples are to be analyzed, verification of the
four—point calibration curve is necessary. Prepare a standard trap
with concentrations of compounds of interest between the low and

-high points of the calibration curve and analyze as a sample. If

the calculated concentrations of the measured components fall
outside the + 20 percent of expected acceptance range, repeat the
calibration check and repeat the procedure. A second failure
1ndxcates the calibration curve is invalid and the instrument must
be recalibrated. Calibration should be performed a minimum of once
per calendar week.

Program the GC/MS data o&stem to operate in the Extracted Ion
Current Profile (EICP) mode collecting the major ion of each of the
compounds of interest. Measure the peak area for the major ion of

each compound versus concentration at three levels of calibration.’

These measurements are collected in triplicate.
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6.2.5 Dionex Model 14 lon Chromatograph

-Calibration Standards

1.

2.

3.

Prepare the 1000 ppm stock -.chloride solution using sodium chloride.

Prepare working standards in the range of 0.5 to 5.0vppm.by dilution
of the stock sdlution. :

Verify the working standards by analysis of a QC sample prepared
from an EPA minerals concentrate. ' ; .

Calibration Procedure

1.

2.

Set up the instrumeat according to the manufacturer's instructions.

Inject the blank and calibration standards and record the peak
height of each. : :

Analyze a QU sample prepared from an EPA ninerals concentrate; if

the reported value is within 5 percent of the expected value, sample,
analysis may begin. Reanalyze the sample at the end of the analysis
period or after every 10 to 15 samples if the instrument is running
for an extended period. ’

Enter all information reghtding instrument operéting parameters and
analysis of laboratory control samples in the instrument.logbook;
sign and date the entry. Standard preparation must be documented in

the analyst's notebook.

6.2.6 Jarrell Ash Model 855 lndbctively Coupled Plasma Spectrometer

Calibration Standards

1.

2.

3.

Prepare the 1000 pﬁm stock solution from the higﬁ purity metal or an
appropriate salt; if the salt is used, it must be dried at 105°C for

-1 hour ‘unless otherwise specified.

Prepare the mixed working standards daily by dilution of the 1000 pp
stock solution. :

Verify the working standards by nnalyiing sgainst a sample prepared
from an EPA Trace Metals concentrate.

Calibration Procedure

|

Profile and calibrate the instrument sccording to the procedures

outlined in the imstrument operating manual using a minimum of three
standards. Flush the system with the calibration blank between each
standard. - .

L] L] -
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L ] .
Analyze a quality control sample prior to beginning sample
analysis. - Enter the reported values for the QC sample in the
instrument logbook and sign and date the entry. If the reported

] values are acceptable, generally within 5 percent of the expected

value, sample analysis may begin.
Flush the systes with the calibration blank between each,sgmple.

Reanalyze the quality control sample at the end of the analysis

‘gsession or after every 10 to 15 samples if the instrument is running

for aan extended period.

Standard preparation must be documented in the analyst's notebook.
All instrument operating parameters must be noted in the instrument
logbook; the logbook entry must be signed and dated by the analyst.

6.2.7 Hewlett Packard 5985 GCC/MS--Purge and Trap

Calibration Staadards——

« 1.
2.

. 3.

Purchase or prepare the stock solutions from the pure cdmpound.
Store at 4°C, prepare fresh every 2 weeks or as needed.

Prepare the vorking standard by dilution of the stock standard using
the appropriate solvent.

Verify the standards by analysis of an EPA QC sample or other
appropriate Laboratory Control Sample.

Calibration Procedure

1.

2.

3.

&,

fune the instrument daily to the criteria stated in the analytical
method. . . . .

Prepare a three- to five4poiht calibration curve eﬁery 2 weeks; the
stapdard curve must be verified daily.

_ Analyze an EPA.QC sample or other appropriate Laboratory Cohtrol

Sample. If the results are'vithin the established coatrol Limitl.
analysis may proceed.

_ Document standard preparation in the anafyot's notebook. Enter the

required information in the instrument logbook; sign and date the
entry. . .
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6.2.8 Perkin Klmer 2380 Atomic Absorption Spcctrophotometer:

MHS-20 Mercury-ilydride System

Calibration Standards

1.

2.

3.

Prepare the 1000 ppm stock mercury solution by dissolving 1.080 g
Mercury (11) Oxide in.a minimum volume of (141) HCL.' Dilute to

1 liter with deionized water.

Prepare working standards in the range of 25-100 ng/ml, daily, by
dilution of the 1000 ppm stock solution. .

Verify the working standards by analysis of EPA Trace Metals

‘concentrate.

Calibration Procedures

1.

2.

5.

_ The MHS-20 System is microprocessor controlled and should be set up

according to the manufacturer's specifications. The following
instrument parameters are norwmally used. .

Wavelength . . 253.7 nm

Slit 0.7 nm
 Lamp Setting ) " EDL - 5-watts
Mode ’ SnCly
. Purge 1 ’ 50S
Reaction 158
Purge II1 308
Cell Temperature 200°C

Analyze the blank and calibration standards and record the
absorbance of each. Prépare a calibration curve by linear
regression analysis of the absorbance vs. concentration data.

Vérify‘instrument calibration by analysis of a quality éontfol

‘sample. If the reported value is within 5 percent of the expected

value sample analysis may begin.  Enter QC sample data in the
instrument logbook; sign and date the eatry. :

Reanalyze the QC sample at the end of the analysis session or after

every 10-15 samples if the instrument is running for an extended
period. ) '

Standard preparation must be documented in the analyac'a notebook.
All instrument operating parameters must be noted in the instrument
logbook; the entry wust be signed and dated.
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‘instrument are presented ia Table 7-1.

7:0 ANALYTICAL PROCEDURES

7.1 FILELD MEASUREMENTS ' -

7.1.1 Fixed Gases by GC/1CD

Samples for the determiration of the fixed gas composition.vcoz, 02,
Nz and CO, of the flue gas will be obtained .from the stack in.conjunction
with the particulate tests. An integrated gas sample uill'be collected bsing

the train presented in Figure 4-3. The train consists of a stainless atee\

‘probe contaxnxng a glass wool plug. a glass condenser unit placed in an ice

bath. ‘a Tedlar bag, a pump and a rotometer. The proceQures for this sampling
technique will be as.specx.xed in Appendxx A of 40 CFR 60 (EPA Reference
Method 3). ‘The samplérvill be collected at a rate of 0.25 1/m during the

2-hour test period. Analysis will be performed onsite by direct injection

-into an Anzlytical Instrument Development, Inc., Model 511-17 portable )

chromatograph equipped with a Thermal Conductivity Detector.

. The samples will be introduced into appropriate chromatographxc columns,
plcked with (hromosorb 102 and 13X molecular sieve, by a gas sampling valve.
The components of interest, 2. 2, ‘co, and-Nz, will be identified by
retention time comparison with standard chromstograms. Calibration curves
(response vs. concentration) for these compounds uiil be developed daily using

commercially available certified gas mixtures. The accuracy of these curves

will be verified prior to the analysis of any sanpfeo. Each sample will be'
" analyzed in duplicate with a required precision of +10 percent. The results

of these analyses will be reported as percent (2) for COZ‘ 21 and Ny

and as parts per million (ppa) for CO. The operating condltxons for the

'

7.1.2 Continuous Carbon Monoxide Measurements

In accordance with thé'fequirementl of $270.62(b)(6), the concentration
of CO in the flue gas will be -einurea_uning continuous emissions nénitoring
teéchniques. A Horiba PIR 2000 wmonitor will be used to quantify these levels.
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Prior to_its introduction into the instrument, the sample atream will pass
through a Balaton Filter and lloriba GC-412 E)nditioning system for the removal

of entrained particulate and moisture. 1The monitor will be calibrated prior

- to and at the conclusion of each of the sampling runs. A three-point (zero,

mid range, and span).calibration check will be performed using commercially

- obtained, cértified'(:z percent) gas standards. The concenffg;ion of CO in

the flue gas will be determined by a conpdr{spn of the instrument's response

- for samples and the calibration standards. The output from the imstrument

will be recorded on a strip chart to pro§ide a continuous record of the co

levels.

TABLE 7-1. GC/TCD OPERATING CONDEYIONS FOR THE ANALYSIS OF FIXED GASES

. - Instrument .. AID 511-17

GC Conditions - .
Column :_ o . Chronoqqrb.IOZ ;nd 13X moleculaf sieve
Tenpe:aﬁﬁte program :  ' &O‘Q | |

" Carrier flow . o felium, 10 ml/min

7.1.3 Onsite GC/ECD Analysis

" Flue gil.(nmplea. cpllected in Tedlar b;gs, will be subjected to onsite
GC/ECD anplyail for the volatile compoments of interest. Samp1§ gas will ‘be
aspirated from each bag through a hested gas sampling valve and then.injecfed
onto the GC by diverting carrier flow through the valve sample loop.
Instrumental conditions to be used for this analysis are presented in
Table 7-2. ’

Calibration standards will be prepared by injecting microliter quantities -
ofyconneréiglly available solvents iato a 500 m1 gas sampling bulb which has
been previously rinsed with hexane, weated at 120°C and prepurged with

nitrogen. Serial dilutions will them be performed using a gas-tight syringe

. and several l-liter prepurged Tedlar bags in order to provide a four-point
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TABLE 7-2. GC/ECD OPERATING CONDITIONS FOR TEDLAR BAG ANALYSIS

powy; Bueq

_“;uomnsoﬁ oyl Jo Ayjend.

Instrument

GCC Conditions’

Column

Tenperature program
Injector temperature
ﬁCD,tqnperatnte
‘Carrier flow

Sampling Valve Conditions

Loop Volume

 Perkin Elmer 3920 .
with Ni63 electron capture detector -

and Spectra Physics Minigrator

202 SP-2100/0.1X Carbopack 1500
on 100/120 mesh Supelcoport, =~
10 ft x 1/8 in. SS column

Isothermal at 50°C

110°C

325°C

Argon/methane, 25 uwl/min

1ml
Loop temperature 125°C
42
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calibration curve between 40 and 1500 ug/mE. Calibration standards will be .
anaiyzed under the same operating condftions as samples. A minimum of two of
~ the four calibration points will be analyzed in duplicate ;}(h an. acceptance
criterion of +30 percent. Calibration curves will be prep&red from a linear
regression annlysxs of the 1ntegrated area response from the injections of
calibration standards. <Calibratioa curves will be reJected if the correlation
N ‘coefficient of the linear regressiosm analysxg is less than 0.95. All samples
_will be quantified by entering the sanple‘area response into the appropriate
calibration curve. Reported results will repfesent the mean of two-
determinations. ‘ . . .
I De:ection limits for ‘the ‘five .v_ponents of anerest generally range from
20 to 50 ug/m under conttolled laboratory conditions. The effec; of the
eanvironment on program samp\es will be determined through the analysis of

laboratory method blanks and field-biased blanks.

7.2 ORGANRIC LABORA‘IDRY ANALYS1S PROCEDURES

. T 7.2.1 Aquevou's Samples ’ . o ) ' )

)] ) . X . .

Four types of aqueous samples will be collected: VOST condensates,
contaminated water feed,.scrubbef,effluent. and ‘scrubber water supply. These
' samples will be analyzed for volatile ofganics using purge and trap GC/MS
o) techniques as outlined in EPA Method 624 with modification approved for use in
' the GCA llbqratory-s Mass spécttal'tuniﬁg will be performed with PFTBA in
‘place of DFTPP or BFB as specified in that ﬁrpcedure. Instrumental oper?ting
conditions are presented in Table 7-3. - Anticipatéd detection limits for this
. : . . analysis are approximately 10 ug/l with a preciaipn of +25 percent ‘(expressed

as relative standard deviation) for replicate analysis of spiked samples.

7.2.2 Solid Samples

7
Aralysis of combuutxble waste feed, scrubber sludge, and fly ash for
) volatile organics v:ll be accomplished by extraction followed by purge and
: trap GC/MS procedures. Sample preparation will follow procedurel as given in
:_) Method AlOlbS with the sybstitutiom of tetraglyme for the polyethylene glycol

4
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~ TABLE 7-3. GC/MS CONDITIONS FOR VOLATILE ORGANICS ANALYSES .I
Instrument i Hewlett-Packard 5985 .
ELLALLL UL
CC Conditions ’
~ ) .
: Column . 1% SP-1000 on Carbopack B,
) : 6 ft x 2 ma ID column
Temperature progrém ~ 60°C held for &4 min, then 10°/min
: to 220°C and held
Injectbr temperature 225°C. . .
ig Carrier flow ‘ UHP helium, 30 l_n.llmin .
| . o
o, Purge and Trap Conditions i
o - o Purge gas . *UHP helium, 40 ml/win :
I : A . .
‘ g Desorption temperature 180°C
. . Desorption time ' 4 min ) T :
B ‘Oven temperature 200°C - o : . !
MS Conditions i
: Eaission 300 va ' '
2 o - ) ‘ |
Electron energy - 70 eV ' : o
Scan rate 133.3 anu/sec
Mass interval 45-350 amu
> —
P
]
!
I
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2

specified. Tctraglymé (;etraethy\ene glyco\.dimethyl ether) is nimiiar in
chemical and physical properties to polyclhylenc glycol and is . commercially
avaxlable with fewer interfering contamxnants. It has been recommended for
extractxon of a varxety of nonaqueous matrxces for volatile. urhan\cs.ﬁ

A weighed aliquot (nominally 1 gram) of each waste feed sample will be

" inixed with 20 ml of precleaned tetraglyme. ,The tetraglyme/sample mixtﬁre will

be allowed to equilibrate until phase separation is comble:e. generally for a
period of 12 to 18 hours. '

An aliquot of the tetraglyme extract will then be added to 25 ml of
dexonxzeu watcr for analysis by purge and trap GC/MS technlques. ‘The sxze of'
the tetraglyme aliquot will be determined by calculatlng the amount requtred
based on the nominal concentration, to produce a concentratxon of
approrimately 100 ug/l of the components of interest in the fxnal tetraglyme/.
water ssmple. This concentration represents the mxdpoxnt of the linear
dynamic range of the mass spectrometer. Each sample will then be spiked uxth

bromochloromethane, 2-biomo~l-ghloropropane,»and l,h-dxchlorobutane internal

- standards.

Analysig)uill be conducted on a Hewlett-Packard 5985 quadrupole mass
qpectrometef interfaced to a Tekmar LS3 liquid sample concentrator.
lnstyumeutal operating conditions are presented in Table 7-3 for these
analyses. All analyses will be performed gccording'to Method 624 (see
Reference 1) with the following modifications, as réutinely implemented at

GCA/Technology Division:

o A 25-ml sample will be added to the purgxng chamber with a 30-ml
syringe. . .

K The concentration of internal standard in each sample will be

reduced by a factor of five in order to prevent detector saturation.

e  PFTBA, in place of DFTIPP or BFB, will be used for mass spectral
tuning.

Standard reference materials of all analytes will be used to prepare
instrument calibration mixes. Serial dilutions of the components in
tetraglyme solution will be spiked into deionized water and analyzed to

establish & calibration curve for program samples. ' The curves will be

- &5

powyyy Bujeq

Jusiunoop ey3 4o AyEnb

Y3 03 enp 8| 3 ‘e3j30U°

8]y} UBY] JUO|d B8] 8|
olvwy wiy oyl JI :3DUON

s




verified Qiih IMSI, standards mixed with tetraglyme on each day of .sample
analysis. lIn addition, fétrhgly-e spikedJinto déioniied_watef will be
analyzed daily as a laboratory blank. -

Previqualy conducted analyses using the asbove techniques demonstrated
method recoveries greater than 80 percent for trichloroethylene and
l,l.2-;richloro-l,Z,Zwtrifluoroethane. ‘Replicate analyses of waste feed
samples demonstrated -precision of 10 to 20 percent for chlorinated volatile

organics. Detection limits for this analysis are gemerally 10 ppm (mg/kg).

7.2.3 Volatile Organic Sampling Train (VOST)--Flue Gas Samples

As,previoﬁsly méniiéned; Q;iblihg for Fhe'volati}evP6HCs will be
accomplished, prfﬁarily. via the VOST. The Tenax and Tenax/charcoal sample
generated from'eéch VOST run will be analyied by thermal desorpéion GC/MS

_procedures using a Nutech Model 320 desorption unit. Flow from the desorption
unit will be directed through the purge chamber of a Spex/Chromalytics purge
and trap sample conceﬁtritor onto a HeQIett-Paékard 5993 quadrupole mass
:spectrometer operhting under .the con4itions listed in Table 7-~4. Inferqal
standards for this ana;ysis; d6-benzeng and dg-toluene, ﬂill be injected
directly onto the adsorbent trap at the midpoint of the desorption period.

Calibration for the volatile POHCs will be achieved by injection, via
gas-tight syringe, of varying amounts éf a vapor phase stock staédard onto
blank Tenax tubes under negative pressure. Vapor phase stock standards will
be prepared by‘injecting a knowm volume of a standard mixture into a 250-ml
na-pling bulb and ailouing the bulb to equilibrate in a 35°C water bath.

A minimum of five calibration standards will be annly?éd on each day of
analysis. Lingar regression plots of total naaograms per tube versus response
will be made to calculate sample concentrations. : '

Standard operating procedures in the GCA Llaboratory require that'tﬁ§
HP 5993 CC/MS be tuned daily to criteria establi@he# for PFTBA rather than for
BFS as specified in EPA Nethod_b!b.s‘ PFTBA will be continuously bled into

the source during instrument parameter adjustmeat to meet the following ion

.bundnncén:
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TABLE 7-4. GC/MS INSTRUMENT OPERATING CONDITIONS FOR VOST ANALYSIS

Thermal Desorption Conditions

Instrument
Cartridge desorpfiod tenperature
Cartridge desorption time

D%sofption flow rate

GC/MS Conditions ,

Instrument

Trap Packing

Purge and Trap Conditions
Desorption tempernture-
Desorption time

GC Conditioho

Column
Temperature program

Injector gemperatdre
- C;rrier flow
MS Conditions
Emission
_Ioni:ction energy
Scan rate A

Mass interval

.Nutech Model 320

250°C
10 min

40 ml/min

Hewlett—-Packard 5993 SRR
equipped with ‘a Spex/Chromalytics
purge and trap device :

Tenax (60/80 mesh), 3% OV-1 on

Chromosorb W (60/80 mesh), silica gel '

(Davison Grade 15, 35/60 mesh)

-

180°C

4 min

12 SP-1000 on Carbopack B,
6 ft x 2 mm ID column

. 80°C held for & min, then 10°/min

to 200°C and held

225°C

" UHP helium, 30 ml/min

300 ua
'70 eV
1133.3 amu/sec

41-350 amu
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Mass . lon Abundance Criteria

- - _ 69 : 100 percent ‘

| 131 25 to 30 percent of mass 69
219 . .20 to 25 percent of mass 69

Anticipated dqtectionvlimita'fbr this'analysis,are approximately 100 ng
4 per train for each component. Precision of #50 percent as measured by k
analysis of feplicate spiked Tenax tubes is generally attainable for this
analysis. - ' ) .
Field-biased blanks and laboratory method blanks will be snalyzed with
_program ;amplesf' All Tenax tubes will be subjected to the following

preparation procedure prior to use:

. sequential 16-hour extraction with methanol and pentane
° heat treatment of extracted bulk Tenax

. . ,
. soap/water wash of glass tubes

. 105°C bakeout of glass tubes for 16 hours

) pentane extraction and overnight bakeout (105°C) of>glaas wool
. : " ’ :

. two 2-hour heat treatments (250°C) of packed tubes with 15 ml/min
helium flow

7.3 CHLORIDE LABORATORY ANALYSIS PROCEDURES

7.3.1 Aquebui Saumples

Chloride analysis of Method 5 train: 1mp1nger/condensate solutions and
eoﬁtanxnuted vater feed will be accomplished via direct injection onto a
Dionex Model 14 ion chromatograph (IC). Sample concentrations will be
determined by means of standard additions and by comparison of calibration and
sample chromatograms. Working standards for chloride (1 to 20 ppm) will be
prepared daily fron a 1000-ppm stock solutlon utilizing deionized water as a
diluent. Table 7-5 presents the operating cond;txons of the IC for chlortde

analysis.
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TABLE 7=5. INSTHUMENT OPERATING PARAMETERS FOR IC ANALYSES E g g §'I
. P
' B T =
23%3|
Inst:iument : ’ ) Dionex Model 14 -~ <«
Conditions . o o B ' \ '
Columns Anion precolumn

Anion separator column
Fiber suppressor column

Injectiom loop . © 100 wl

Eluent ' ‘ 0.003M NaHC03/0.0024M NayCO3

Suppressor regener;ting sol ion 0.025N8 H2S04

Flc; rate . o o 138.m1/hr \ .

Those samples exhibiting a matrix interference for chloride on the IC_'
will be quantified utilizing a Technicon AutoAnalyzer 1I according to the
protocol specifiéd in Method 3i5.2.7 This automated, colorimetric procedure
involves the addition of mercuric, thiocyanate, and ferric nitrate solutions
to both standards and samples, followed by an absorbanee measurement at a
wavelength of 480 nm. Working standards in the range of 1 to 30 mg/l will be’

l ) prepared daily from a 1000-ppm chloride stock solution. Sanplé concentrations

will be determined by comparison of sahple percent scale to the established

»
R standard curve.
L 7.3.2 Solid Samples
" . . . L
The total chlorine/chloride content of the fuel feed will be determined
as total chloride by Parr bomb combustion followed by ion chromatography (IC)
analysis. A l-gram aliquot of waste oil fuel feed will be oxidized for
) chlorine/chloride -ﬁalysia by combustion in a bomb containing oxygen under
) prenlure.a The resulting solutions will then be analyzed on a Dionex
: Model 14 IC usimg the instrumental conditions presented in Table 7-5 and the
. calibration procedures outlined for aqueous samples.
) .
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7.( _EP‘TOXlClTY--TRACE METALS LABOKATORY ANALYSIS PKOCEDURES

Ash samples will he subjected to Extraction Procedure (EF) leachate

generation as outlined in Reference 3. Sample éliquots will be extracted for
a period of 24 hours in an aqueous medium whose pH is waintained at or below 5
using 0.5N acetic acid. The generated leachate will éubsequently be analyzed

for arsenic, barium, cadmium, hexavalent chromium,:lead. mercury, selenium and
gilver. All metals except ..2xavalent chromium and mercury will be directly
determined using inductively ‘coupled argon plasma emxsslon spectroscopy (1capr)
utilizing & Jarrell-Ash Model 855 Atom Comp.

The Model 855 has a background correction system that’compensatéi for
continuuﬁ backérOund iqtefference. Spectral overlap is compensated for by
éstablished interelement correction factors entered into a PDP-8 computer.

The PDP-8 minicomputer performs all management functions, data collection, and
analysis. Communicationbuith the ICAP is conducted through a Texas Instrument
Silent 733 electronic printer. fhe printer uses cassette magnetic tapes for
loading programs and sforing d;ta. In.addition, the generated data and
pertinent sample statistics are fed to another in-hodqe‘coméuter,'via the
Texas Instrument printer, which is programmed to perform all data reduction
functions and final data formatting and printing. : S
Hexavalent chromium in the leachates will be determined using the

coprecipitation method contained in sw-846.7 This method is based on the
"separation of Cr (VI) from aolution_by:co;preéipitAtion of lead chromate with
lead sulfate in a a&ldtion of acetic acid. After separatioﬁ, the supernaftnt

1iquid containing Cr (1I1) is drawn off and the precipitate is washed to

remove any_rem;ining Cr (111). The Cr (V1) is then reduced and resolubilized

in nitric acid and quantified as Cr (II1I) by ICAP.

Mercury analysis_qf the leachatés will be accomplished by means of Atonmic

Assorption (AA) utili:iﬁg the cold vapor technique defined in Reference 7.

The Perkin-Elmer MHS5-20 hydride generation system in conjunction with a ferkin

Elmer Model 2380 AA will be utilized for this anslysis. The MHS-20 is &
-xcroprocenlor controlled fystem uhxch auto-atlcally delxvers reductant to the
" sample reservoir and sweeps the liberated gaseous mercury into a hested quartz
cell for quantitation. The typical detection limit utilizing this technxque

is 0.0005 wg/l mercury.
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8.0 DATA REDUCTION, VALIDATION AND REPORTING

- Extensive QC measures will be used to ensure the generation of reliablé
data'fron szmpling and analysis activities. Proper collection and
organization of accurate information followed by clear and concise repprting
of the data is a primary goal in this project.

.

8.1 DATA REDUCTION

Appendix A of this QA Plan presents the standardized forms that will be
used to record sampling'and analysis data. All forms yill be filled iq
:a:plé:e}y by the technician performing the work then the information will be
checked and initialed by at least two other projeét participants. Figure 8-1

shows the data flow schewe for this project.

8.1.1 Pield Data Reduction

Data reduction to be performed in the field is limited to the following
‘ information:

*® N . . .
® Modified EPA Method 5-—(heck run for sample volume, moisture, and

are hand calculated on standardized calculation forms (Appendix B)
~ . or with a TI-59 Programmable Desktop Calculator with ?rinter.

8.2 DATA VALIDATION

; ' ' Data‘validation is the process of filtering Jatg and acéepting or
.rejecting it on the besis of sound criteria. GCA/Technology Divisien
supervisory and QC personnel will use vulidatfon methods and criteria
appropriate to the tyﬁe of aatu and the purpose of the measurement. Recérdl

) : of ull’dntq will be gain;ained. evea that judged :o‘be an_ "outlying" or
spurious value. The persons validating the data will have sufficient.

knovledge of the technical work to identify questionable values.

associated parameters to determine percent isokinetic. These values
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8.2.1 Field Data - . 3 g”g'l
_— 4
gca
_ es; a\l
The following criteria will be used to evaluate sampling data: g T =
. o 2:3 I
, -
” [ 4
) Use of approved test procedures l
. Steady state operation of the process being tested
e  Use of ‘properly operating and calibrated equipment —
° Use of reagents that have passed QC checks
. Leak checks cltmducted before and after tests.'
.o Proper chain of ‘custody maintained
° "VOST Train--Check to assure proper ‘sample gas volume collected. -7 -
8.1.2 Laboratory Data e .
The following criteria will be used to validate laboratory data:
o Use of approved anmalytical procedure.
. Use of properly operating and calibrated instrumentation.
e  Precision and accuracy achieved comparable to that achieved in
similar analytical programs. :
8.3 DATA REPORTING z
7 L]
All data will be reported in standard units depending on t.he messurement . o
end the ultimate use of the data. The bulk of the dats will be computer ) OI
processed and reported as follows:
‘e Particulate emissions
- NRanograms per joule heat input
-~  Grains per standard cudbic foot
- Crains per actual cubic foot
33 .
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- Pounds per million Btu heat 1input ] ’,g g
e O 0
E R
- Pounds per hour -
o ) »
. . 2 S
HCl emissions '
- _ Micrograms per cubic meter '
Lo X . -e
- . ppm, actual . ) JUNRE

- Pounds per hour

Organic emissions

- Micrograms per cubic meter

. .
- ppm.uactual : . o . . . P
- Pounds per hour

Volumetric flow rate

- Cubic meters per second, dry basis, standard condi;ioqs

- Cubic feet per minute, dr; basis, standard conditions

- Cubic meters per second, actual ;
- Cubic feef §et minute, actusal : ' » . o K

GCas analyses for each run . ’ -

- Carbon dioxide--to nearest Q.1 percent COy ' . : .
- Oxygen-~to nearest 0.1 percent 0y ;
- Carbon nonoxide--to'ﬁeateqt 1.0 ppm CO %
- Nitrogen--to nearest 0.1 percent Nj

-- Dry molecular weight--to néarest tenth gra-'

Liquid grab samples
- Micrograms per unit volume
Solid grad samples

-~  Weight per unit weight , B




[

This data will be used to calculate the destruction rewmaval efficiency, thzn

will bé organized inte a comprehensive dreaft finnl report and submitted to the

client for review,

8.4 1DENTIFICATION AND TREATMENT OF OUTLIERS

Any data point which deviates markedly from others in its set 6(
measurements will be iavestigated; however, fhe suspected outlier will be'.
recorded and retained in the data set while .t is invgstigated. One or both
of the followiné tests uili be used to identify outliefq. .

Dixon's test for extreme observations is an easily computed procedure for

determining whether a single very large or very small value is consistent with

the remaining data. The one-tailed t test for diiferen;elo‘may also be used

in this case. Reference 10 contains calculation formats and tables of
crifical values for these tests. It should be noted that these tests are
designed for testing a single value. If more than one outlier is suspected in
the same set of data, the statisticil sources listed will be consulted and the
wost appropfiate test of hypothesis will be hsed.

Since an outlier may result from unique circumstances at the time of
ogmplé analysis or collection, those persons involved in the analysis and
collection will be consulted. This may providé-en experimental reason for the
outlier. Further statistical analyses will be perforneﬂ with ana'withéut the
outlier to determine its effgct on the conclusions. In many cases, two data
sets will be reported, one including and one excluding the ouflier.

In summary, every effort will be made to include the outlying value in
the reported data. If the value is rejected, it will be identified aé.an

outlier, reported with its data set and its omisesion noted.
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9.0 INTERNAL QUALLTY CONTROL CHECKS

Quality control checks are performed to easure the collection of
representative samples by using the proper sampling tecliniques and the
generation of valid analytical results on these samples. These checks are'.
performed by praoject participants throughout the program under the guidance of
the QA Nan?ger and the Project QC Coordinator. _

"GCA's QC prograi for the sampling 'aspects of this program will include
the following: ' o

1. - Equipment Calibration--All sampling equipment (dry gas metera}vpitot‘

tubdbes, thermocouples. etc.) will be calxbrated as prevxously
described in this QA Plan.

2. Use of Designated Sampling Forms-~Sample data forms are developed
* for all methods and are completed by personnel collecting the sanple
to ensure that all pertinent information is recorded.

GCA's Quality Control program for laboratory anglysis makes use of a

number of different types of QC samples to document the validity of the

generated data. The following types of QC samples are used routinely: "

1. Blank Samples

a. Field Biase) Blanks—-Blank samples which have been exposed to
field and sampling conditions in order to assess possible
~contamination from the field. Field-biased blanks are
.routinely used when sampling for volatile organics.

b. Method Blanks--Blanks which are processed through the sample
preparation procedures to account for contamination introduced
in the laborstory. One method blank is prepared uxth each
batch of 20 or fewer snnples processed.

c; Calibration Blanks--Blanks used in instrumeat calibration;
these blanks contain the resgents used in preparing instrument
calibration standards except the parameters of interest.

2. Duplicate Sazples--A second aliquot of a sample carried through all
sasple preparation and analysis procedures to verify the precision
of the analytical method. At least one sample in each analysis
batch of 20 or fewer samples is analyzed in duplicate.

-~
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3. Laboratory Control Samples--At least one sample in each analysis
batch of 20 or fewer samples will be a laboratory control sample
{(LCS). The LCS may be an NBS Standard Reference Material, an
EPA/EMSL quality control sample, or a project sample spiked with the
parameters of interest at a level two to three times the detection
limit. These samples are. carried through the entire preparation and
analysis procedure with program samples..

4. Surrogate Spikes--Samples requiring organic analysis are routinely

' surrogate spiked using a series of deutérated analogues of the
components of interest. This is designed to assess the behavior of
actual components in individual program samples during the entire
preparative and analysis scheme.

The duplicate and spiked samples or reference materials may also be
submitted as "blind" QC samples, those which are not recognizable to the-

analyst. Blind QC samples are prepared by tﬁe'laboracory QC Coordinator and

inserted through the Sample Bank Manager at the time project samples -are

received.
) Instrument QC Checks and Frequency
- daily calibration
- analyze LCS daily before sample analysis; reported values must
© be within established control limits
-b analyze a calibration'cheék sample after every 10 aanﬁlen£
reported value must be within 'S percent of original value.
° Preparution and Analysis Procedure QC Checks and Frequency
-  method blank with each.group of 20 or fewer samples
C - laboratori control sample and duplicate uiih each group of 20

. or fewer samples

Réagentn uléd in the laboratory are normally of analytical reagent grad§
or higher purity; each lot of acid or solvent used is checked for
acceptability prior to lab use. All reagents are labeled with the date
received and date opened. The quality of the laboratory deionized water is

continuously monitored through the use of an in-line conductivity meter.
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10.0 PERFORMANCE AND SYSTEM AUDITS

GCA/Technology Division's quality assurance program includes bpfh
performance and system audits as independent checks of the quaiity of data
obtained from sampling, analysis..and data.gathering activities. Every effort
is made to have the audit assess phe measurement process in normal ‘operation.

Either type of audit may show the need for correction action.

.

10.1 PERFORMANCE AUDITS

The samplxng, analysxs, and data handling segments of a project are
checked in performance audits. A dxfferent operator/analyst directs these
audit operltions'to ensure the xndependence of the quantitative results.

In this program, EPA quality control concentrites and NBS Standard
Reference Materials will be used to aseess the analytical work. The
Laboratory QC Coordinator will direct the inclusion in the sample load of QC
samples appropriate to the analyses performed so that they are not
recognizable to the analyat. In addi:ibn, any eppropriate inierlaboratory
study ssmples which are available during this program will be analyzed to
further audit the analytical work. .

Performance audits of the field aamplxng equipment are made with the
acsxutnnce of EPA/EMSL who provide the necessary audit materials and devices
during regu\nrly scheduled interlaboratory performance sudits. Specxftc to -
this pro;ect uxll be a performance audit of the dry gas meters acheduled

during the project. Results will be included in the final report.

10.2 SYSTEM AUDITS

Systea audits are indepth>qunlitative checks of the program to ensure
elements outlined in the QA Plan are functioning. Whether s nyutei audit is
sade, and how detailed it is, is determined by the size and scope of the
project. It is not anticipated that a system audit, performed by the QA
Manager, will be required during this program. ‘Should difficulties arise

during the program, however, this type of system audit may be conducted.
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Sm@ller, less formal, system audits may be made by the Field and Laboratory QC
Coordinators. For example, before the field crew leaves GCA, the Field QC

Coordinator will conduct an audit to check on: ' '

e Selection andAPse of properly calibrated equipment

. Use of Eilters cﬁat have been weighed apa.cle#rly identified
o Use of ?equired safety equipment

. Availability of the siaﬂdardized data ioth

10.3 EXTERNAL AUDITS

GCA will cooperate fully in any system or performance audits conducted or

arranged by the client, the State of Maine, or EPA Region I.
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11.0 PREVENTIVE MA INTENANCE

GCA/Technology Division follows an orderly prograwm of positive actions to

prevent the failure of equipment or instruments during use. This preventive

maiotenance and careful calibration help to assure accurate measurements from

field and laboratory instruments.

The Sampling and erld Measurements QC Manual covers equipment such as

‘Hi-Vol Samplers, 1mpxnger sampling trains, wet and dry gas wmeters, and ambient

and source monitors. Operational checks, maintenance and calibration
procedures are ngen in this volume.

in the analytxual laboratories, preventlve wmaintenance includes attentxon
to glasswvare, water supply, reagents, analytical balances as well as more
complex instrumentation. Technology Division's quality control procedures for

these components are detailed in The Analytical QC Manual. Instrument

maintenance and calibration procedures are included.

Specific preventive measures to be employed for this . program include the
use of maintenance procedures from GCA's. QC Manuals, and EPA's QA Handbook
for Reference Method equipment, and from the operating manaal for cont;nuous
-cnttorl. Steps will be taken to ensure an adequate inventory of spare parts
for teference method testing equxpment, continuous mon;tor;ng equxpment, and
the field gas chromatographs. Tables 1l-1 and 11-2 summarize the preventive

mainteriance performed on major equipment used during this program;
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TABLE ll-1. MAINTENANCE PROCEDURES AND FREQUENCY FOR FIELD SAMPLING EQUIPMENT

-Equipment

Maintenance procedure/frequency Spare parts

Vacuum system

mnonetet

Dry .gas meter

Nozzles

Diaphragm pump

Rotameter

Miscelleneous '

" Before and after each samplé trip: Additional meter box

1. Check oil.and oiler jar

. 2. Lleak check

3, Vacuum gauge functiomal

Yearly or as needed:
1. Replace valves in pump

.Before and after each sample trxp " Spare fluid.

1. Leak check
2. Check fluid for dxscoloratxon
or visible matter.

Yearly or as needea:
1. vDieaseemble and clean
2. Replace fluid

Before and aftér each sample trip: .
1. Check meter dial for erratic
rotation

'Every 3 monthl.

1. Remove top plate and check for
excessive oil or corrosion
2. Disassemble and clean

Before and after each test:
1. No dents, corrosion or other
damage

Before and after each test:
1. Leak check; chanse dxlphragn
if needed

Yearly or as needed'
1. Disassemble and clean

Before and after each test:
1. Observe for erratic behavior;
clean if needed

Every 3 months:

1. Clean according to

. manufacturer's instructions
2. Recalibrate

Fuses, fittings
Variable cransformers
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TABLE 11-2, HAIHTBm PROCEDURES "AND SCHEDULE FOR MAJOR INSTRUMENTATION
Instrument Maintenance procedure/schedhle Spare parts
Jarrell-Ash Model 855 1. Clean optical surfaces--weekly or as needed, Spare torch
Inductively Coupled 2. Clean torch assembly when discolored or h
Plasma Spectrometer -after 8 hours of running high dissolved - .
» . . solids samples.
‘Perkin-Elmer 460. 1. Clean optical surfaces including cell 1. Fuses
Atomic Absorption vindows waekly. . . .
Spectrophotometer 2. Periodically rinse {mmersion tube in dilute 2. Flange gasket
with MHS 20 Mercury=~ HCL; rinse reaction flask with dilute ER ) :
Hydride System 3. Purge reductant transport system daily. 3. Transfer hose.
4. Clean flashback arrestor as needed.
bionex_Hodel 14 Ion 1. Check all valves and column fittings for 1. FMjllipore filter unit
Chromatograph  leaks daily. o ; for“syringes :
2. Check all air and liquid lines for crimping 2. Anion precolumn
- or discoloration weekly. o
3. “0il instrument pumps monthly. . 3. Plastic syringes
Hewlett Packard 39208 1. Change septa daily. 1. 10 v1 syringes
" 2. Check syringe for burrs daily. 2. 1Inlet septa
3. Change gas line dryers quarterly.
4. Leak check when installing new
~ analytical column. _ '
5. Periodically check inlet system for
’ residue buildup. :
Hevlett-Packard 1. Replace pump oils anndnlly. 1. Syringes
5993 GC/MS 2. Change septa daily. c 2. Septa
) 3. Change gas line dryers quarterly.
4. Replace electron multiplier as needed.
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12.0 ASSESSMENT OF DATA PRECISION, ACCURACY AND COMPLETENESS

12.1 PRECISION ESTIMATES

12.1.1 Reference Method Tests, Process Parameter and Analytical Measurements

Replicate samples will be collected and analyzed for each pollutant

or process parameter measurement system. The standard deviation of these
replicate measurements will be used to estimate their precision. The

following equation will be used: .

N N ’
2 1 2
L (B

N-1

S =

where
S = standard deviation

X; = individual measurement result

N = number of measurements

Relative standard deviation may also be reported. 1If so, it will be
calculated as follows:

RSD = 100 —=

X

where

RSD = relative standard deviation, expressed in pe}centb
S = standard deviation

X = arithmetic wean of replicate measurements
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12.1.2 Continuous Monitor Measurements i~ - )
- > .:?5‘-3' 1
se " @
- - g
Precision will be estimated from replicate measurements of the monitor '
response to zero calibration gas and the calibration gas concentration closest
to that pollutant cencentratlon in the gas stream being measured.
——

The difference betueen the current response ‘and the previous value of

each calibration gas will be calculated using the following equation:
X..=C ~C
i m 8

where . . : '
: A

X; is the difference between the current concenttatxon and prevxous
caltbrntxon value

Cyq is the current coucentration in metriec units ) ' . 3

Cq is the previous. conceatration in metric units. o :

Next, the arithmetic mean of the individual differences will be
" cslculated for the zero difference and- the span difference columns maintaining . i

the positive or negative signs.

™

where
X is the wmean of the differences

X3 are the individual differences

mn is the number of data points

The confidence interval at the 95 percent confidence level will be
" cslculated as follows: - '

,. . | ) cxgs-;-i%z—:—y FZ(X%)' z(xi)z.
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where
‘Clgs is the 95 percent confidence interval
T.975 is a statistical ¥t Eéckor“
n is the number ol Aata points

X; are the individual differences

Precision will be calculatg@ as follows:

¥ ¢ C1 .
- 95} x 100

Z precision =

where

R is the instrument ramge setting in engineering units for the zero

precision ca}culation, and equal to the calibration gas concentration
when calculating the precision near the gas stream pollutant
concentration. = :

12.2 ACCURACY ESTIMATES

For each pollution measurement system used in this program, measurements
will be made on samples whose true values are known to QA/QC personnel but not

to the person making the measurement. Examples of this activity include:

° Analyses of audit samples of unknown concentration

° Collection and amalysis of blanks

. Weighing of filters and Class S standards of known weight

Accuruciuvill be expres.e& as perceat recovery or as relative error. The

formulas given below will be used to calculate these values.

Measured Value

Percent Recovery = 100 Teve Value

‘

Measured Value - True Value
True Value

Relative Exvror = IOd
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12.3 COMPLETENESS

Completeness will be reportéd as the percentage of all measurements made
whose results are judged to be valid. The proceduréo given in.Seﬁtion 8.0 of
this QA Plan for validating data and testing for outlie;s.will be used to
determine what data are valid. The following formula will be used to estimate

completeness:

C s 100

Hla

where
C= Percent'completeness
V = Number of measurements judged valid

. T = Total number of measurements
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13.0 CORRECTIVE ACTION

Perhaps the smingle most inpbgtaht part of any quality assurance program
is a well-defined, é(féct&ve policy for correcting quality problems.
CCA/Technology: Diwision.maﬂntains a closed-loop corrective action system under
the direction of whé QA Manager with full management aqpporfg While the
entire quality assurance program operates_tobprevent proBlems. it also serves
to identify and cerrect those that may exi;t.' Usually thése quality problems
require either om—the-spot, immediate corrective action or long-term
corrective actiom. '

Specific QC. mrocedures and checklists are designed to help field

"technicians.and amalysts detect the need for'cqrrectide action. Often the

person's experience will be mést valuable in alerting the operator to
suspicious data ar malfunctioning equipment. Planned corrective actions taken
as a part of stamilard QC'procedutea are summarized in Section 9.0. ‘
1f a corrective action can be taken at this point, as part of normal
operating proceduxres, the collection of poor quality data.can be avoided.
Instrument and e@u{pment malfunctions are most amenable to this type of action
and GCA's QC prummduren’include'trdubleshooting guides and corrective action.

.uggeationq.- The actions taken should be noted in field or laboratory

notebooks but no other formal documentation is required, unless further

corrective actiom is necessary. These on—thé—spot corrective actions are an
everyday part of the QA/QC system. ' _

1f the probllem is not solved in this way, more formalized long-terms
corrective sctimm may be necessary.

The need fwr this action may be identified by standard QC procedures,
control charts,. werforuéncé or system audits. Any quality problem which
cannot be solved by immediate corrective sction falls into this long-term

category. GCA uwmes a systen to enqure'that the condition is reported to &

person responsilbhe for correcting i; who is part of the closed-loop action and

follow-up plan.
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_The essential steps in the closed-loop corrective action system are:

. ldentify and define the problem.

) Assign respoasibility for inyestigaling the probiem.

] Investigate and determine the cause of the problen.

® Determine q.corrective ac;ion to eliminate the problem. .

e - Assign and accépt responsibility for implementing the corrective
’ action. )

e Eotabliny éffgétivenesslof the correcfive action and implément it.

° Verify that theACOrrective action has elimina;ed the problenm.

Figure 13~1 shows the sequence of activities in the loop which is designed to

assure action and follow-up on all reported problems.

Documentatiom of the problem is important to the system. A Corrective
Action Request Form is filled out by the person finding'the quality problen.'
This forn'identif%es the probieﬁ, possiblé causes and the person responsible
for action on the problem. The respons{ble person may be an analyst, field.
ﬁean leader, project QA coogdinator or the QA Manager. 1f no person is
identified as responsible for action, the QA Manager investigates the
situation and determines who is responsible in each case.

The Corrective Action Request Form includes a description of.the
corrective action planned and the date it was taken, and space for follow-up.
The QA Manager checks to be sure that'iﬁitial ;ction has been taken and
appears effective and, at an appropriite later date, checks again to see if
the problem has been full} solved. The QA Manager receives a copy of all
Corrective Action Forms and enters them in the Co?rective Action Log; This

perﬁanent record aids the QA Manager in follow-up and makes any qualiﬁy:

‘problems visible to nanagement; the log may also prove valuable in listing a

similar problem and its solution.

The QA manager maintains an active follow-up file, filing the QA forms in
date order. 1f the follow-up on the indicated date shows s need for other
action or continued follow-up, the action to be taken is i&entified on the
form and it is filed under the date for the next follow-up. '
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This system has pro'ved quite effective in handling sequential types of
corrective action since it brings the QA form to the QA Manager's attention at
a time appropriate to check on the next stage of corrective action. The same

form can follow a problem until it has been solved.
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14.0 " QUALITY ASSURASCE REPORTS TO MANAGEMENT

14.1 [INTERNAL REPORTING

Each department QC qurdinator reports to his department menager and the
QA Manager routiﬁely; and on any quality problem or need. The QA'Hgnager will
check with the QC Coordinators involved in this @roject on an ad-hoc basis in
addition to- the régular monthly review conferences she holds with them
individually to discuse d;partment C.:.cerns. ‘

The Environmental Measyrements Departmeant {Field) QC Coordinator
waintains QC records such as instrument calibration records, results on knogn
and blind QC samples and. lnterlaboratory studxes.\

The Laborutory Analysis Department QcC COOrdLnator maintains control
charts on 1n|trumeﬁt calibration, and performance on known and blind QC
samples. She directs the preparation and inclusion of QC samples, blanks, and
duplicates in the project snmplé load in a fashion unrecognizable to the
analyst. She will review all routine laboratory QC results germane to this
project and initiate corrective actions as needed. These resuits, problems

found, and actions taken may be included. in her monthly written report'to the

‘Dapartnent and QA Managers.

All Corrective Action Forms are submitted to the QA Manager for 1nxtx|1

approval og the corrective action planned and a copy is provided to the

" department manager. All system audit reports are provided to the project

manager, department manager and the ?echnology Division General Manager.

14.2 REPORTS TO THE CLIENT

The Field and Laboratory QC Coordinators uill'prepore sections for the
finsl report summarizing QC activities on this project. This section may
address any or all of the following topics:

° Estimates of precision, accuracy and completeness of reported data
[ Results of performance audits, including pertxnent interlaboratory
studies
n
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) System audit reports
) ‘Quality problems found

. Corrective actions takean:

The QA Nanager'will aid in preparation and review of the Final Report

summarizing>QA/QC activities appropriate to this program.
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~ U.3. Environmental Protection Agency, Eanvironmental Monitoring sad

Support Laboratory, Cincinnati, Ohio.

Standard Test Method for Chlorine New and Used in Petroleum Products
(Bomb Method) ANSI/ASTM D808-63. ' : '

Test Methods for Evaluating Solid Waste: thsicnl/Cheuicél Methods, 2nd
Edition, SW-846. U.S. Environmental Protection Agency, Washingtom, DC.
July 1982, '

Quality Assurance Handbook for Air Pollution Measurement Systems

Volume I, Principles, EPA-600/4-77-027b, August 1977.

[

© | (S TR S

‘310N

~powy; Bujeq

juiumaop ayy Jo Ajjrend
Sy} UsY} Jeeyd ss0)| 8} -

sbewy wyiy oy J)
CYER G GRAED WD CEEE SN SR

ay3 03 ONp 8| 3] "ed[30U

.




NOTICE: if the film image .
. is lass clear than this .

" paotice, it Is dus to the , :

‘quality of the document : , cz-oo&. .
- being filmed . . : : . -

Y

HUSE G GRS . . -

7

APPENDIX A
‘DATA SHEETS

Rt B e




GCA TEGHNOIOGY DIVISON 004

PRELIMINARY FIELL DATA

STACK GEOMETRY & CAS VFI.OCITY DATA

Ko,

/Calib=

Flue Draft, la. 8,0

In. Ng.

‘Wall Thickpeas, inches .

inches

LOCATION OF SERMPLINC POIRTS

Flue Diwennioms, Dla.

4
from
wall

Dist
feon
-—bii

Nipple
inches

Total dist. .

from wall
" inches

Page 1 of
Job No.
Client Pitot Type,
Plant
. Sample Location Barometer,
Date
Test Type Length
Operating Conditions Wideh
Operator(s) Area Sq Ft,
Time Stack Manom. Cyclonic
(24 hr. | Sample temp, reading flow
clock) point oF or % in. Ha0 null angle
Pt
1
2
3
&4
b)
6
7.
)
9
10
i
12
13
14
15
10
17
18
- 19
20
2t
22
2)
24
- 25
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EE L
' , 232sql

E R
N ~ a;r‘é;'
GCA/TECHNOIOGY DIVISICN ©®A _ ’ - l

- _ . . 28§
NOMOGRAPH SETUP DATA SHEET gg‘;?_l
o g‘;g '

2° &

' [- 4
CLIENT - ‘ _ |
GCA WORK ORDER NO. : DATE:.

PLANT _ - , .
SAMPLING LOCATION L L
METER BOX NO. ——___ METER BOX AH@ o
MOISTURE VOL.% BAR. PRESSURE (PB)(PM) — In Mg _
STATIC PRESSURE SAMPLING POINT (PST) e in. H0 % '|—3'3-.-’—-.——-‘n-’H9'
PRESSURE STACK (PS) PB2(PST)= : = in. Mg "
" PS/py P —— = PITOT TUBE NO. — -
' 2 _, 2_ . -
Cp’-——.; (09/0.85) 3( )' Cpc; Cc:Clcpc )
8p LOW_——_; Ap AVERAGE ———; Ap HIGH _____ . | ’
NOZZLE DIAMETER —___in. ; TS min TS ovg TS high e

- K FACTOR CHART

CC
™

>x FACTOR REFERENCE
ON Ap SCALE

76




«
: REF |
AH@ €
':-:—-'.'3.0 !
— |
- A
N i
[~ :
b—158
i
N !
1] ’ . l

./oHZO
0]
FREFZ c ; ::
T —2.0 10 — 1P, /Pm
m — —
150 ——— f— 1.5 - 1.2
s | - o 1
_ —~ 1.0 -l
- — lon __,_0-8— - ——-r__
. —{B =06 = - e 1.0
50 —— . 0.8 30 ==—t—
: — 09
0~ —=
] 40 ———
- ' : —}——o0s8
— EXAMPLE: AH® = 1.95in, H20 _—
— = A —
80 —no : Tm = |00°F —
%H20 = 30 —
P /P, =11 T
Find C 50

DRAW LINE FROM AH@ TO T, TO OBTAIN POINT A ON REF. 1. .

DRAW LINE FROM POINT A TO % H20 AND READ B ON REF. 2.
DRAW LINE FROM POINT B TO P, /P, ,AND OBTAIN ANSWER
.OF 0.74 FOR C. )
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(W)

OCA TEGHNOLOGY TIVISON 084 -

PARYICUL‘TE/NQNP““YICULAYt FIELD 0DATA
. ’ CODING - FORM ’
PG lot2 .

SHELY  OF
PREPARED BY

cLIENT PITOT NUMBER one $IOE :
PROJLCY Wo _ VERY IMPORTANT - FILL N ALL BLANKS PITOT TUSE CF :
™ READ AN oD AT THE START OF EACH .
LanT ok o N ; FILTER e /THIMBLE We /4
’ . SKETCH : '
Aus He S, : : AMBIENT TEMP °F .
LOCATION . _ BAR  PRE33 e Ng
DATE ASSUNED MOISTURE Mo e
OPTRATOR NEATZA BOX SETTING,®F __
SAMPLE 80K WO ' . ) ‘ ~ NOITLE WADIA, la. /
witen 808 M. © PROBE LENOTH —
weTen Anee ) ] T . PROBE WEATER BRTTING st
v racToR ® fIELDS FOM NONPARTICULATE PUM
e ge e 20 W e ‘a8 3 1) ' s1° see ne 1
. OISTANCE cLoCK y Pit1oY ORFICE OM Ay GAS TEMP. PUMP sox | tapincER | sTacx] 3°a%% NULL
BO!NY " 7L|ut ::"!:‘:, - 1n, M0 " "0 ony ¢ o . VI"‘CUuU“ Tewp Tewe | PRESS f:" ANCLE
. ) ' _ ; . oF B - g .
: - INCHES |acTuaL ] Aun - or  [oesTReo [ AcTuRe | wiid Joutiey) caver | 7 b4 wowg| 'z |'oecmeess
. — - . : : .
O — ; ———d.
— e
- - —
, TOTAL -
. . NMENT
METER LEAK CHECK: couue
sEFORE TEST cr st ia. Mg
AFTER TEST: cF___stc____ s M
STATIC PRESSUR :
PITOT LEAR CHECR e r t ' : ;
ORSAT LEAR CNECR ——mn 22AT C o .
. : ja. M0 - ‘ _ omg -1
In.¥y (REVISED @/31/ 79}
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| ¢ N VI B ) . S

cLiEnT o  PARTICULATE/NONPARTICULATE FIELD DATA - swect or .
: ‘ CODING FORM : PREPARED BY s
PROJECT 8O. ) . : rg.2e02
. PLANT LOCATION
: RUN NO. ) DATE - . -
[ e ne 21 N ale 4 84 se . o “" e
PunP sox | werinaer ] gracx] 3TACK ULl
DISTANCE cLocK PITOYT | - ORIFICE OM ORY GAS TEMP. TEMD. :
POINT » TinNe :::(:‘:' In. Hy0 ta. Ha0 , Uhee | TER | e ongp| v AweLE
INCHES § ocruar | mum i OP PBESIRED | ACTUAL | TNLET [ OUTLET] GAuGE °F °r .y |° ' [tDEeREEs)
.
’
..
-~
<
*
TOTAL
. : METER READING COMMENTS
METER LEAK CNECK OURING TEST: “§T0p  START ) .
cr ste oM e e .. i . .
cr sec T R . . _ o
STATIC PRESSURE  PORT o o e : .
In. M0 R ) L sus-$
. In, Mg - . o (REVISED 8/N/T9)
. . . . L
© pigLOS FOR NONPARTICULATE RUN
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Mwa Pate:

OCA/TRCHEOLOGY BIVISISD

BOURCE PABTICVIATS SLIng :
ERALF ASSBALY, ABCOVERY AXD AMALYTICAL REPOST SMEST

Clsant
Sua Be. ¥ 0. be.y
Semyple Bo3 Be.: ?ieat:
Operaters Sanpling Lecation:
[2:00 813 Lnu..un Losulite
Bessle and Prede (Crubune Sypece)-scotons Wesh,  Lad Be.: i VYT S re
Cyrione and ﬁnl-‘r‘—“ ' Led Me. Sestbus - »e

Ihindle Se, La) Bo. Wajght Resylte

2 22 2

Tilter particuiste wefght

" Thindle particulste weight ~,

]
PROFT RALF Swb Tetsl
| _+4.13
Lap lager UATES oad Watww Waoh of lupingers uu.nh os 0.2y Pilger g
: Conpoctors sad Bech BmdY of 7{lter Noléer
Chloreforu-other Entract e
b .5 . .
Auems Restdue N
ACITONT WaSn of
lagtager, Connactove aud Sach Balf of Sooidus, ad
i . :
tor Relder . MCE ALY Sub Total -
Lab @e. ) .
YOI TRAIN TOIL VEIGHT (Prems & Baed), ~
g tgare: —_— tise e
—— Veight ofter test:
——— Votght befors test:
—
r— Sot Welgher
. - Be.: 1. | B 3. 4,
finel Volume Totel
TOTAL PIT W -8
tatatal Yolene Torod 1aT-Bilsen 8ol ”~
WET YOLING- tapinger
ot Sotune —————— * af
TOTAL IDTETORL »
leu SATS agCEIVER Treta scsenbled by!
mwers_______ . Senpls Basevered ¥y

Sengle Ansipont 1)

0

-
S
]
- < -
=o =
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age
o a

c
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e
= o
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o
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l.ab No.

CCAJTECHROLOGY DIVISTON

HALYS1S

WO No.

Client

Date Reccived

Deseription

A. SAMPLE VOLUME B.‘ UASH VOLUME C. BLANK CORRECTION

ml. wl Sample: wl x, g/nl [
ml o '
ol Wash:. .mL % g/el gm
i -_'nL . . = h _ — .
Total ____ ~mL TOTAL ' em
D. TARE WEICHTS {No Wt -
" - 0.22/0.45
Container J CONTAINER KO. o
Filter [ 3 : FILTER NO.
Thinble :
Total &
E. CROSS WEICHTS
RH/OF Date/Time -RH/"F‘ Date/Time
! / 1) & __1 . ! () x
/ / (2) : [3 / ' / (s)
—t / 1) x5 ! / 6)

E£. NET VEICHT

Remarks:

Final Cross Weight

‘Total Tare Weight -

Residue Weight
Blank Weight

"

319

Analyst
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http:0.22/0.45

: |
oL 3IgE
scg®o

. . - g_ ; f.-:_‘
0O 5 g 00
. «%< s @m
- .
-~ - - 0 o o
- 3=s"s =|
ol R
. ag®e 4 -4
. Qo |
e e PR -
GCAZTECHNOIOLY DIV 1A ece
IR R o e S =

GASILONS CARPLING c O . 3 l

THIFVIGEK CPUATN 3 e T =

——— - r-Y ,' 5

20 [ d
- . . - Lo d w
Cliont) : . Peraonnuls L4 l
Location: " cample losation: . ___ '
" %.0. Yo, ' . Date:
- ' ' ' Baroretric Tressures ’ N [SR—
poliutant end Run No. T
‘ r.
Time v ) s,
T.|
F -
>>>>>> ’ ’ Gas Mater S,
Tota) f1.3
FJ
) vacuum . S 4 . : .
. - .
In. Hg. 2
inlet ‘ F .
Dry Gen Meterr - ) : ) .
Tomp. - N
D Op,. Av
Outlot : A 4
. Dry Gas Meter )
Tenp. s !
N .
oy Av R
Inpincer F A
J.
Volumes sol*'n A S
Net.
lapinger ) r '
volumes Sol'n B s
3 : Net.
1
silca Gel F
gus $
. N . :
2 ’ 7iitar or Thimble . ' -
.. °
ROTES
J '
-
82 .
-

Y SENTIPY LY m'

13




S oo ' C B VA U (OIS ‘ N S o . . ) -'ﬁ‘ll.'

Plell/ladorstoTy rrecidare ‘Loorginacion

The purpose of this form is to document prier approval from the Analytical Laboratory represextative
that the resgents, satecials and procedures used in sarple collectisn tasks are compatible with

subsequent laboratory analysis ‘requirements. \
: o ' : .
Field Tem Leader: . Anticipated Ssmplznz'bate
Sazpling Tasks ' site ldentiffcation
Contract Nmbcr;
H - .
B Tield - i Sa=ple ] . o R / Manufacturer
Saaple Code Descripzion | Container | Preservative cagent/Crade Lot r‘\a;:ér' 3 taboses
. : - . . orztory Co=en?
“ [y =
' —
¥ 1
| 1
o ! ! ! i
w r ¢ T - .
! ! : !
. i : T i
: ! | ! : |
- ' ' ]
: : ! ; !
o 3 : : : —1
; H t . i :
H l i H . ]
: ! i ! : : B
: T T T ; —1
; : : f ]
: : : _ ]
1 ; : | : |
Subaftted by Follew-up Dates , ) - cc;‘e:\
Date Final Laboratory Approval ) 2/%°
) Page ~— Of | hlé _
1
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SOLIY AKD CAIZOTS SANILES

Project Fe.

Semple l'.n.t

Tield Tess lesdert (sigoacture)

Sample
Code

Data Saaple Description

Reaarks

r2linquished Vyt Received Pyt Relinquieded dy: - Pecefved dr: .
(signature) - Pate/Timn (signatare) (sigrature) Dete/Time (oigraiure
“alinquieded by: feceived for Laboratery - fleaarks
Date/Time by: (eigsature) Pate/Tize
o OOA BT
. . . Tezt.nol(y Divis.on

: GCA:
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S T

A Chent

Flont

SAMPLE LDENTIFICATION LABEL

~n A U I ALY

G\gl
GCA

lccnnology ivision

Project No.

Sompling
-LL.ocotion

Recovered By

___.._iFiMd Loov No.

Run No. .. . —

Pollutont

Sample Tvpe .

and Jdent

LAB NO.

N

Dry down Container No. :]

Preservotive (3! oﬁ, ’

Voiume ml

‘Finol

Initiol

Net

. FIELD : DATE lsuuks TRITIAL
QQA SAMPLE HO
WON SAMILL

GCA/Technology Division
Chatn of Custody
Ssmple Seel

DFSCHRIIPTION

STALERS NAME (PRINT)

SEAL BRORENBY R DATE
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SAMPLE CUSTODY: TRANSFER

PUKIOSE

Procedure/Analysis required

(Ceneral information .only~-nn¢ly.t MUST refer to Project File for cpecilic details.)

Instrumentation required _

.

B* CXGROUND
Client
Contract (Charge) MNo. ) - . Work Urder Mo,

SAMPLES

General description of sample typc(l)

List of eamples (by CCA Control No.):

Additional sampies (GC-bLlanks, QC-spikes, etc.):

Total number of semples

Comments
TRANSFER .
‘From - v Date
Recaived by - " Date
(Location of ssmples) ' . )

When completed, meke 3 copies--~one each for originator, receipinnt, and Tesk lanager.
' ‘ RETURN ORICINAL TO PROJECT FILZ

87
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U ‘ '“.‘

L
RLCELPT UF SAMPLES FOR ANALYSIS
Heceived [rom N cee e m e meane = e ———
of CiA/Tachnology Division, hedford, Massachusstea, un .
the folloving samples for analysis as aper wand:
. CLA . ' TGEA
Control No. Anctlyeis wntrol . Avalysis
Signed
Title o
Laborstory__
Oste

CCA Reforence

CCA .Nnho'u,onor Ko,

fav, t0/8L

Interlaboratory custody .transfer-. '

~
.

O. N ' ] ‘ 88
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W]

"Peseription of problem and when fdentified:

Corrective Actlon Regquent Form No,

‘Origtnator e+ ————— e i POEC

Persom Responsible . Contract -

for Replying Involved

State causc of problewm, {f known or suspected:

Sequence of Cortective Actioa: (1f no responsible person 18 fdent if led, notify QA
Hanager immcdiately. Submit all CA forms to QA Manuger for inftial upproval of CA.)

State bDate, Person, and Action Planned:

" CA laftially Approved By: . Date:

Follow-up Datcn

Final CA Approvul By: R Date:

Information copies to:
RESPONSIBLE PERSON/DEPARTMENT QC COORDINATOR:

QA MANAGEN:

DEPARTMENT MANAGER:
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g23%8] |
sepog 3
© 39w o' {
e O m :
=g =0" :
222z |
amrse - -
gg' - g' g
ANALYZERS ‘ae g - :
. . o 8=
DAILY 3-POINT CALIBRATION CHECK - 2 © 3 I ]
o a3 l f
. 230 %p
, _ - o
I. Analyzer Data : L l
A. 02 Analyzer MFG ) . S/N ’ ' {
Zero Setting - ' Span
B. SO, Analyzer MFG _ - S/N
) Coarse Zero Setting __ ~ : Fine Zero Span
. C. (Dz Analyzer MFG o N S/N
Zero Setting . Span . - i
D. H,0 Analyzer MFG S/N _ . R BN |
Zero Settipg . Span S R N ]
11. Data ;
8 ]
b
4
Run 0z ' co - 002 SOZ_ Moisture

No. | Conc . Reading| Conc Reading Conc Reading | Conc Reading | Conc Reading {

I1I. Data Reduction :
Calculate cnlibr;tién equation using least square linear regréi-ion.
A Y - mx + b where:
Y = concentration v/v

= slope conc/av

»
x = reading in mv
b = intercept concentration v/v N
0z N - 502 mz [+ + I Hoif:un
! -
b . .-

Corr. eoof!;'rz -

Analyzers, daily calibration check.
90 ‘




- : 2-HOUR ZERO- AND CALIBRATION DRIFT

Analyze.r: _'___'___‘____ Location:
Scrial No.: ' '
Measurement Rapge:_ -
Data| Time lero Fi-Range .
cet | - |Begin] End | _zero Rd. | drift | Reg. | ZD*‘*?t ga‘i‘f‘;- _
no - {Date Tnit. | Fin. Xy {Init. | Fin r r
A R lC=B-A D £ FZE-D | G=F-C X
Arithretic Mean X X
Confidence Interval . Clgs Clgs
Caiibration'dfift

lero drift
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t

Cnlibreted By : ’ Bnrometvic Pressure, Pbe fadig

bate . N Dry Cus Meter Mo,

. Control Hox Nn,

. ' \ Temnerature
Cas voluaplGas volumel —— — -
m(::-:::\:-::r wet test | dey gas wet o test Ury cds meter
sctting,| Futer meter Feter  lnel)QutietjAverage. | ;. Deviott
o . Voo Vg, Ly tgiel tdos tg. omc cviation
ta. 10 | 13 03 F F.| oF of EXT O ey |y Lne
0.5 | s ' ne
1.0 -5
2.0 10
Average.
Calculations )
v ‘tHg . *

Vy Pp (tg + 360)

“

i 0.0n7 an f{x, + 380y 012
vd(nb o i '(tw . 460) Py (tg * 460)'L J

v = Ratio of accuracy of wet test meter to dry fest meter. Tolerance = ¢ 0.01

AH@ = Orifice pressure differential that gives 0.75 cfm of air at 70° F aﬂd
29.92 inches of mercury, im. H,0. Tolerance - : 0.15

Kaintenance Checklist

Vacuum System: O1l Reservoir lLevel ___ ; Knockout Jar ___ .

‘Vacuum Gage ___; Leak Chk (No Leak) 15" Hg ____
Quick Couneccts: Clean l;ubrlcntc i
Manometer: Check for Leaks 3 Fluid Level _ - 3 Clean Surface.

Solenoid Valve: Check for Click

Funea: ‘2.5 amp. Probe Heater i T amp. Mp s 10 a=mp. RHeater
Amphenol Connector _____(Check with umbllical cord conmected to hot box)
Varialle XFormer ____  (Check obeuuon vith Probe or Light)

a——

(A1l l.tmn Must Be Checked and Inttiulcd).

——— e i ———

T ..A (4 & COMYWAL R, )
L Technology Divisron QC Okayed

Dry Cas Meter Calibration form
92
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PRETEST HOZZLE CALLIBRATION

SDate_ o St No. - _ Collbeated by _ -

Nozels » : ’

} 2 b, m D; 80, D

foentificasson o Tl wa (fea)  wm, (G0 mm, Mg YE

nuaber .

POST-TEST NOZZLE CALIBRATIUN
Date : Set Wo. . Caltdbrated by _ ___ '

“whare ’

Dy12430 ® mozzle diowcter mcacured on o different dl,mc‘ur. sax (in.).
folerance » ‘n'a_unrc within 0,25 sm (C.U0Y fr.}.

AD o gaxinum difference in any two measurermnts, mn (ia.).
Yolerance » 0.1 wn (0.1406 in.), :

avg = swwawge of Dy, 1y, My,

93
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- .,llﬂgfuﬁ‘l;l Mode}
Pump Scrial No,
Calibration Device
Date

DLTONT PUMPS

CALTRRAT OM AN LOWEING TATA sINET

Location '
Clock Time Start Stop
Towperature 1nitdal °c Fira} %
Atmospheric Pressure Initial s Hg Final rm Hg
Relative Humidity' Intttal’ X Final Y
Vapor Pressure
Collection Mcdia
" Calibrated by
A. INITIAI READINGS _
Reading Time Distance AcluTl_}:lovrate. Ql S:aﬁda}?ﬂowrate..
No. - (sec) Traveled (xl) (x)/21n) Qj(~xtd)
- {rl/min)
1
2 _
3
Average
_ 8. FINAL READINGS ' .
Reading . Time * Distance . Aciual Flowrate, Qg Standard Flowrate,
No. (xac) Traveled (ml) Qe (std)
. (ml/min)
1
2
3
Average

C. I DIFFFRENCE - Initfal versus Final Flowrates

X Differcace =

X

D. VOLUME SAMPLED

L @ 25°C and 760 maity

94
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APPENDIX B

SAMPLE CALCULAY IORS
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— - —_— v
. ' oca 2 '."z|
: eac€g®0o
SE-e 2
. D v & O
: -.'< L4 L4 mI
= —n .o
~ g g:::l
a ag*t g
- ® 040 '
! c
! S : : S S ' ece=
; ™ According to 40 CFR Part 264, the DRE for each POHC is calculated as: a 3"3|
-- | | o ~ SzZs
- oW, - X e n'
! in out .
DRE = —2- x 1002 s ‘3|
in . .
Where:. . . . . :
‘ui.n = mass feed rate of one POHC in the waste stream feeding ’
~ the incinerator, and .
wout = mass emission cate of the same POMC present in stack
exhaust emisgions. oo
a. Calculations of W, (lb/fu‘)
5 . uin.ncuxFRu v- e S e e - e eaiee e Ll e -
. : 100 '
where: .
= Cy = Concentration oae POHC in the ;:aste. 2
, FR, = Mass Feed Rite of waste to the .incinerator, lb/hr.
‘ ) ° The stack emission rate of HC]l can be calculated from:
0 HCly,, = Cjn x ERg x 1.32 x 1074
Where: Cin = concentration of HCl (as Cl-) in the stack gas '
effluent and collected in the impingers.
5 : ER, = volumetric flow rate of the stack gas in @3/min. e c
‘ o 1.32 x 104 = coaversion factor from mg/min to 1b/hr. z
———
> H
17
- -
9
!
A—




U

-
. b}
.
L]
Facility - . Job No,
Source ) Date
Run - Calc/Review

SAMPLE CALCULATIONS

‘Pnrtiéulate Isokinectic Sampling

1. Calculations for stack v lume and lsokinetic Ratio

Time Dry Cas "Pitot . oOrifice ' Dry Gas .Stack Stack
Meter ft3 AP, ) An, Temp F Static’ Temp F
in. H,0 in. 1,0 - In Out Pressure .
) '. ' in. "?0 . .
T VM . AP ™™ TMI TMO PST TS .
1. DN - Nozzle Diameter, inches ~in.
2. PB = Barometric Pressure, inche; Hg in. Hg
3. TT = Net éampliné Time, minutes min.
4. VM = VM final - VM initial = Sample Gas Volume, £l fo?
LA.VML = Use only if any final or intermediate leak check rate
is over 0.02 cfm
LY = Leak rate after any given samplxng period, cfm
TL1 = Total time of sampling period in which leak occurred min.
WML = VM - [(L1 - 0.02) TLl + (L2 - 0.02) TL2 +. (L3 - 0.02) TL3 +
L4 + 0.02) TL4)
: = ( y - (€ . -0.02)( 1+ - o.oz)( )+ ( - 0.02)
( )+ ( - 0.02)( )| S
=( - -l T SRNRRS *Y GRS TX )|
= ( ) - ( ) = fed
S. TM .= Average Dry Cas Temperature at Heter,or
- Avg. TMI + Avg. TMO )
™ IR . . - O
6. PM = Average Orifice Pressure Drop, inches H,0 -
PM = Avg. AH . t13.6 = — in-H8
i 7. Volume of dry gas sampled at standard condxt\ona. dscf
VMSTD = 528'(Y)(VM)(PB +. MM .
’ 11.6' Y = dry gas meter. .
29.92 (T™M + 460) . - calibration factor -
. 528 ¢ )¢ ¢ ) . fe3
29.92 ( ) '
97
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9.

10.

11.

12.

12A.

13.

14,

15,

Job No,
Run No,

. VW = Total Water Collected = gﬁ H70 Silica gel + ml lmp, 1,0 = ml

( ) + ( ) =

Volume of water vapor at standard conditions, scf

VW gas = 0.04715 < VW = scf = 0.04715 '( ) = fed
Percent mnisture in stack gas .
gy o 100 7 VW gas 100 C ) I G )
VMSTD + VW gas )+ y (- )
- b4 ’

ﬁolg fraction of dry gas

100 - %M _ 100 - ¢ )
100 100

Molecular weight of dry stack.gas

™MD =

. 44 32 28
D = (200, x 7%) + (20, = 122 + 00 + 1) x 23]
- x 0.44) + ¢ x0.32) + ( x 0.28)
- ( I S IR ) = _1b/1b mole dry -

[(x oz,-‘o.s (2c0)] x 100
T(0.264(%N,)] - (% 0,)+ 0.5% (CO)

ZEA = 2 Excess Air =

- (G - ) x 100
t¢o.264 ( - ( ) + 0.5 ¢( )
- ) ( ) x 100 - z
. ( ) Y- )+ ( )
Molecular weight of wet stack gas ’
M4 =MD x D + 18 (1 - MD)
= ¢ ) (¢ ) + 1801 - ) . : . ,
LI ¢ ) + ( ) = 1b/1b mole wet
‘AS -‘Stnck Area, square ;nchés, - . , ’ "
?tack (_ . - _
Circular, _(dxa:;eter) " _\ - ), - . — op. in.
Rectangular, = Length x width=( ¥ Yy . . V sq. in.

——————————

PS = Stack Pressure, absolute, inches lig-= PR ¢ AV PST

PST = Stack static pressure

98
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7
J'nh N,
Run No,
L PST in. L0 . in. g
1] =
PST in. g = 176 =« .6 ‘
PS = PB + Avg. PST = ( y (- ) =" i, Ng

e e et
o

16. TS = Average Stack Temperature, OF + 460 = R

TS = Average TS JjSAV < %460 = — e
 SpE = (/P
17.° SDE, (/a )

)« ) B ————e

x /TS5,  + 460) =

18. Stack gas veloc1ty at stack condxtlonq. afpm o

Cp = pitot tube

; ' 5
Vs = 5130(e) x Cp ¥ Avg. (SDE) X[Fg—%—ﬁa] = afpm coefficient
5130 x N » [ ) , |

19. Stack gis voiumgtric flow rate at standard'conditions.c dscfm

S8 x VS X AS x MD x PS

‘u dscfm

Q, = (29.92)(144) (TS + &60)
- 528 ( Yy x ( ) x ( ) )y x ( ) ,
3907 > 1L (. ) = dscfm

20. Stack gas volumetric flow rate at stack conditions, acfm?

29.92 x @S (TS + 460)
(528) (Ps) (MD)

= acfm

L 29.92 ( X )
578 — ¥ )

= acfm

21 Percent isokinetics

1,039¢F) x (15 + 460) x VMSTD

© I RS < s < WD < (DN)?

fpry standard cubic feet at 68°F (528R) and 29.92 in. Hg.

Dbstandard condxtxona at 68°F (528R) and 29.92 in. lig.

Dry standard cubic fect per minute at 68°F (528)° and 29.92 in. Hg.
Actual cubic feet per minute '

k
£t { (1b/1b mole)(in. "Bl] .. o
sec [ CRrR)(in. 1120) 60 sec/ain

€5130 = 85.5 —

f L 27.92 in, Mg 166 in.?2 &
1039 » “Hr ek — T, v 100

fe?
99
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t " |ea 2 ;;"2'
eco¥o
. . . -3
| * 22223
~ ER- =z_|
. . R PRI .z-:gs ::
. =3 =
. L4 g'o-o o I
-Job No. g.ov E'-_.
Run No. g 'o.'." 5'
} ' 3y
- : , , 1,039 = ( ) = ( ) 3¥°p|
) Lo d -]
- [ )« ( IS Y ( MRS )< .l
- '
J1, Calculations for grain loading and emission rates
\ : : . .
22, Particulate, gr/dscf )
L] . .
- mg' _ 0.0154 ¢ ) . gr/dscf
g!"/dn_cf 0.0154 x 2 T ) - -
23. Particulate ‘at stack conditions, gr/acf
R Jacf = 528 x gr/dscf = PS x MD
gr/ac 29.92 (15 < 4607 .
528 ( yx (- Y« ). - grlacf
29.92 C ) ;
':\ 24, Particulate, lbfhr conc. method . o
. 60 min/hr * gr/dscf x Q5 _ 60 min/hr ) : v - . v
1b/hr 7000 gr/1b 7000 gc/1b ~ ¢ . ) ( )
- - Ib/hr L . .
‘ . 25. Particulate 1b/hr area method = .0.132 x E= pa;;n:ulate." AS .
' _ l’(‘—') x TT _
. . : 2 : ,
: L 0.132 x ¢ ) x ( ) . . 1b/hr :
T ()2 x ( ) I ‘
) 1b/hr area x 100 _( ) -
26. 1b/hr conc. =X ) ‘_100 _ 1t
27. Particulate combustion 16/105 Btu heat input method
1b/hr = avz., of area and conc. method =
’ 106 Btu from fuel flow, steam generation or hecat rate =
f 1b/hr € ) . ___1b/10° Btu
: o “10° Btu hr ) . ' .
®) : 28. 1b/105 Btu F Factor method =
gr/decf 20.9 - i 20.9
7000 ¥ " @09 =10, - Jooo " ¢ A TR )|
| . o (20.9) .
- x ( ) » -
. - 000
o . . 700 (
’ - 16/10° Btu
100
)
s




29,
30.
N
|u
i

-~

3.
)

32.
>

13,
J
J .
9

Job No.

Run No.

hensity of stack gas

a. Wet at stack condition = MW Ib/ib mal [(21.85 -(‘

N4 460
PS .

1b pollutant/1000 1b flue gas at 122.€0, _
- 1b pollutant/hr 12

wet or dry x

- ' )/[21.85 x %————}] = ( )/( ) = 1b/1b
. . ' : mole wet
b. Dry at 68°F (528R) and 29.92 in. Hg = MWD/385.6
) =( )/385.6 = _1b/1b.
o . : mcle dry
Exhaust gas flow rate
. a. 1lb/hr dry = QS.x 60 x density dry . _
FRS = ) x 60 x ( ) = 1b/hr
b. 1b/hr wet = QA 60 » density wet
A = ) x 60 x ( ) = 1b/hr
. ey 12
gr/dscf at 12% CO, gr/dsct * g <o,
' - o 12 - gr/dsct
, | ¢ 2T
gr/dsct at 507 excess air = AQQT%BEA x gr/dscf
o 153_+ 100 , ¢ ) = ) c/dsck

x 1000

" FRA or FRS . % €Oy
( ) 12

> 1000

[ S— Y T
- ) 16/1000 1b

101

) .
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11I. "Data Reduction
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11I. Data Reduction

Calculate calibration equation using least square linea:{ regression.
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Figure 8-14, Muly.l'on, daily calibration check.
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DAILY 3-POINT CALIBRATION CHECX 6 - B4 Cleok s ¢§=
3 1. Analyser Data
o A+ 0, Analyser MFG | S/N
Zaro BSetting . Span __
‘ B. 50, Analyser MFC S/N
~ Coarse Zero Setting ' Fine Zero Span
° ' ' c. o, m‘lyzpr MFG _ - S/N
Zero Setting Span ' ' g _
o . ) v . o
D, réx Analyzer MFG \'\0.»\\0;; S/N C L et e
R Zero Setting T 3]16 o . Span _F45 _ .
- I.. Data - o _ ' '
o . * 2N
i ~ . . . ) ) -
e O o @, | so, NO, -
.‘ - No. | Conc Reading{ Conc Reading |Conc Reading | Conc Reading | Conc Reading o
Y 1 1 d [ oo
~ . 7 .
) 2 ‘ .
AL, ray Cc
. <
> ‘I11. Data Reduction v : ) _ o
> Calculate calibration equation using least square linear regression. : o
' ' Y=mx + b where: ' A
! ’ : . Y = concentration viv
;‘) ' " ®m = glope conc/mv ,
2 « . .
. v . % ™ reading in av . '
b = intercept concentration v/v
: ’02 S0y @, @  Moisture
o . , . t
Y [ : : NS
o | | 2.6
] - i .
: Corr. coeff. ?2 - —
v . '
o Flgure 8-14. Asalysers, daily calibration check.
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APPENDIX D
CC/ECD CALIBRATION AND FIELD DATA
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TABLE D-1. GC/ECD CALIBRATION DATA. -
Trichloro- ' 1,1,2-trichloro~ - -
sonofluoro~ 1,2,2-trifluoro~- 1,1,1-trg- . Trichloro-~- Tetrachloro~
sethene’ ethane chloroethane - | ethens ethene
11/3/8) - Ruos 1
Concentratiocn (ug/md) 22 24 20 L 22 23
Instrument response (counts) 14662 10861 . 2950 1810 5614
Concentration (ug/m’) 43 47 40 : m 48 .
Instrument response (counts) 26358 13514 6087 . 364s 1121%
Concentration (.g/ud) 78 19 67 ; 73 13
Tnstrument response (counts) 43744 16074 9288 ! $436 14743
Concentration (vg/e)) 119 126 107 i m
tnetrument response (counts) 86817 25858 19305 11136 Joras
Conceatratfon (ug/ed) 149 . 158 S I 151
Instrument tesponse {counts) 107681 31578 22951 i 14478 39953
o " Equatten of lfne® © oy e.391s  y e (-36.860)%  y = 8.136+ .,y = 11.637+ . 8455+
. - ’ . . . 0.0013x 0.0062x 0.0054x ¢ 0.0095x 0.00362
’ Corelation coefficient 0.99% 0.988 0.993 ©0.993 " 0.990
11/4/8) = Rua 3 .
" Concentration (sg/u}) 22 W 20 . ' 22 3]
Instrument response {counts) 17893 5065 N ; 1700 6172
Concentration (-.,;/-’) - . [}} 47 &0 [Ty &)
Instrument reeponse (counte) 31133 7642 6649 S P ¥ 15170
. . .
s Concantration (ug/al) 14} 79 67 A | s
Instrusent tesponse {counts) 43353 13159 13338 : 8025 23660
. . !
- Concentration (ug/n-‘) : 119 126 . 107 : 117 121
Instrument response (counts) 112478 . 21638 . 25548 ! 15750 44000
Concentration (ug/w3) - - ' 7531
tostrument response (counts) - - - i 42
tquation of line? y = 9,606+ y = (~2.353) Yy = W27 :y e 14,868+ - (-2.549)*
N - 0.0010x 0.0060x 0.0037x , 0,0066 0.0031x
Correlattion coeflicient c . 0,99 0.997 0.99% io-0.99 0.9%4
8y - eooc.nnuulo.n. x'= {nstrumest response. !
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TABLE D-2. GC/ECD ANALYTICAL DATA"
Blank® Sanple A - Saaple B
Instrument Instrument Instrument Average
* response response Concentratton® response Concentration® o concentratfon
(counts) (counts) (u;/-J) (counts) (vg/m (.;‘/-J)
11/3/83 ~ Run 1 ) .
Trichloromonofluoromethane ’ s 13,073 ss SYWEY) “$a s
1,1,2-trichloro-1,2,2-triflioroethane 5,024 8,999 138 '9.2“ 23 22
l‘,l.l’trl:hloroclhnl 31,‘ 4,337 ) 32 4,548 33 23 -
frichlorsethene L Car 378 T 628 1 1
Teteachloroathese 1,083 - 13,625 . 63 . 16,565 . 0 ' e
11/3/83 = Run 2 .
Trhhloro-onofluoro-uhauc_ 398 32,664 32 18,198 » 4)
o l.l.I-ttimlu;~l.2.1-.Kriﬂuoro¢lhlnt i,!’) 7,572 12 7,686 13 13
& 1,1,1-trichloroethae - C e 3,238 26 4,369 32 29 ' g
Trichloroethene : ’ 12 a2 xod a8, 16 16
Tetrachloroethene 1,606 14,309 61 12,837 $S 18
11/4763 = Run ) ‘
Trichlorowonofluoromethane . 1,83 49,013 . 60 : Kac NA® 60
l.l.bt!l:hloro-l.2.2-!rlﬂuerocthan 1,601 2,678 18 . NA® . NA® 14
1.1,1-trichloroethane a2 17,319 70 Mme Nae 70
Trichloroethene ' ’ 12 a2 Tt NA® ‘ NA® <18
Tetrachloroethene l.iSl 82,079 “255 ) NA® NA® 5% S -

Sgesults sre based on the lioear ngnulea anslyses of the calibratfon data in Table D-1.

MConcentrstions are not u'ornl kuuu the hu!rnnnt
€¥ot blank corrected.

ot detected.

®Not snalyzed.

responses were 'encully vcll belov the lovut cslibration point.
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Project ~ 7-468-001

A

DATA REPORT SHEET

GCA Control No. _ 35263-1

Principal Organic llazardous Constituents

Sample I.D. _ Waste Fecd Composite. Run 1 Date of Analysis _1/18/84 .

Sample Matrix Combustible Waste Feed Instrument Finnigan MAT OWA GC/MS

... Quantitative =

e e - __- Concentration
Component lon (mgl/kg ) T )

trichlofluoromethan_e ~101 15,000

l.l,l-trichlofoethane 57 55,000

trichloroethene 130 7,200

tetrachloroethene 164 ' 1.3.090

' 1.1,2-:r1chioro 101 13,000

1,2,2-trifluoroethane -

@OA 55555 bivision
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Project 7-468-001 ' . GeA Control No, 35263-2 =4 ?:3 I

DATA RUDPORT SHEET

Prlhclpal Organjc llazardous Constitucnts

Somple ..  Waste Feed Composite, Run 1 _ Pate of analvsis __1/25/84

Sample Matrix Combustible Waste Feed tnstrumcnt Finnigan MAT OWA GC/MS

Quantltative = 7 7 Concentration

Componeét lon ‘ ﬁg/kg ) o ) o
grichlofluorumcthane ;.v 101 N ' : 14,000 i
l,lil—frlcﬂlorbcthﬁnc | ‘ 97 00.600 .
crichloroethene o . _ 130 i . | 4 5,200

‘teérachloroethenc o _g 164 ‘., . 35,000
1,1,2-trlchloro B » 161 5,000
1,2,2~trifluoroethanc ’

OOA il BiRbe

GCA




: Project 7-468-001 o " GCA Control No. 35269
BN

N |

) DATA REPORT SHEET

| Principal Organic Hazardous Constituents

N . , ) . » ‘ .
~ Sample 1.D, Waste Feed Composite, Run 2 Date of Analysis 1/18/84
v Sample Matrix Obmbustibl‘e Waste ._Feed Instrument f‘innigan MAT OWA GC/MS
i ) . i

P , - Quantitative . " Concentration

~ ST Component B o lon ) ( ng/kg )

trichlofluoromethane . ' 101 ~. 12,000

S — :

S 1,1,1-trichloroethane 97 . 50,000
‘ . “trichloroethene - L 130 R 6,800

b tetrachloroethene ' ' 164 - 38,000

. v
1,1,2-trichloro 101 , 2,900

> 1,2,2-trifluoroethane . :

»

9

2

J

J

-

<
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Project _ 7-468-001 ' CCA Control No. __ 35273

_ DATA REPORT SHEET
Principal Organic Hazardous Constituents

Sample I.D.- Waste Feed Corpasite, Run 3 Date of Analysis 1/18/84

Sample Matrix Corbustible Waste Feed Ir;stnment Finnigan MAT OWA GC/MS

Quanctitative : Conceiitration

 Component e e . Cmelkg )
crichlon;.ofou.zhan.e_ o RO T 19,000

. '1.1.1-:r1chlo:oethaneA ) . 97 . 49,000
:gichlo:oeghene . B S . 8,900
tettachioroethme _ ‘164 . 36,000
.1,1,2-trichloro 101 ~ . 2,800

1,2,2-trifluoroethane . :
».> L} ‘.
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RESULTS OF TOTAL CHLORINE ANALYSI®
: . : OF WASTE FEEDS
Yy ) Chloride Concentration (w/w Z)
) N .
| Run 1 A Run 2 ' Run 3
S - - ' — S
‘" 13.6 T - S U R It

o-o‘- 3 a.

RESULTS OF CHLORIDE ANALYSIS
o OF CONTAMINATED WATER

o ' -
¢° Chloride Concentration (mg/l)
Run 1 o Run 2 . Run 3

|9 622 585 555
12 . _
. J \ '
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Project_ 7-468-001 GCA Control No._ 135263
S
" DATA {EPORT SHEET
Metals
N
5 ‘ . : : .
Sample L.0. Waste Feed Composite, Run 1 . Report Date 1/10/84
Sample Matrix Cambustible Waste Feed
b _ ;
. L on®
D Element ‘Instrument Conqcnttat::n Remarks
) ( ug/g) :
‘ ‘ Arsenic Jarrell-Ash 855 1CPS 16
e
l" Barium Jarcell-Ash 855 ICPS ‘ 119
Cadmium Jarrell-Ash 855 ICPS . " 3.88
o .
. ®
o Chromium Jarrell-Ash 855 ICPS - 154
Lead Jarcell-Ash 855 ICPS 452
9 ' — i S
Q Hercury Vairian AA-6 AAS ' 0.42 Cold Vapor Method
Seleniva Jarvell-Ash 855 ICPS < 0.5
'D : :
b Silver Jarreli-Ash 855 ICPS < 0.02
l - .
} Berylliun " Jarreli-Ash 855 ICPS 4.25
'J - .
| .
Iron Jarrell-Ash 855 ICPS 2.10%

*Snnpie preparndon vl# dry ash techniques for all ele-eilts except hrsenic and
Ty lead. The latter were gquantitated in the sample aliquot prepared for chloride
" analysis via Parr Bomb. . _ .

#*Except as noted.
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7-468-001

GCA Control No.

Project 35269
. DATA REPORT SNEBT i
Metals’

Sample L.U. "Waste Feed Composite, Run 2 Report Date i/10/8b
Semple Matrix Combustible Waste Feed
CGlememt | Tmeermenr  PEREN | Remma | )
Arsenic Jarre?l-Ach 85% Iurs 22

Baciina Jlfrcll-hoh 855 1CeS 110
Cadmium sarcell-Ash 855 1ces 3.7

Chromi Jarceli-Ash 855 1CPS 156 ,
Lead Jarcell-Ash 855 ICPS ‘“9

Mercury Virian AA=6 AAS 0.75 ‘Cold Vapor ﬁethod
Seleniunm. . Jarrqll-A.;'GSS i1crs < 0.5

Silves Jarrell-Ash 855 1CPS < 0.03 | | -
Beryllium Jarrell-Ash éss 1ces 4.38 |
Iron

Jarrell-Ash 855 ICPS

1.85%

#Sample preparation via dry ash technlqdés for all elements except arsenic and

lead.

analysis via Parr Bomb.

**Except as. noted.

The latter were quantitated in the sample aliquot prepared for chloride

-
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Project__7-468-001 : GCA Control No. 35273

Sample L.V,

DATA REPORT SHEET

Metals

Waste Feed‘Comﬁosite. Run 3

Sample Matrix

Report Date 1/10/84

Combustible Waste Feed

_— _
Element Instrument - »Concentrat::? : Remxarks -
! i ( ue/g)
Arsenic Jarvell-Ash 855 LCPS 20
Bariws " Jarcell-Ash 855 ICPS 135
i ] i [
Cadmium Jarrell-Ash 855 1CPS 4.59
Chromium Jarrell-Ash 855 1CPS 188
Lead Jarcell-Ash 855 ICPS 472
Mercury ‘Virian AA-b AAS . 0.39 Cold Vapor Method
- Selenium Jarrell-Ash 855 ICPS : <'0.5
Silver Jarrell-Ash 855 1CPS - < 0.02
Berylliun Jarrell-Ash 855 ICPS - 5.38
Iron Jatrell-Ash 855 ICPS 2,301

#Sample preparation via dry ash techniqués for all elements except arsenic and
lead. The latter were quantitated in the sample aliquot prepared for chloride
analysis via Parr Bomb.

**Except as noted.
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Project  7-468-001 '
RESULTS OF VOST ANALYSIS
Concentration (ug/mj)n
Run # Freon 11 Trichlorotrifluoroethane 1.1.1-Tr1chioroethbncb Trlchlorocthylcne Tetrachloroethyleneb
1A 17 ND o LD L N T 68
18 c : '3 e . ¢ . ¢
Ic 96 . MD ND ! N 164
2a 28¢ no 119 npd xod
B 294 o ‘ . nod npd - 234
3A 4y ND _ 20 S 21 120
150

38 0 L ~ND R 7

ND = < 10 ug/m3 .
aConcentration reported represents a summation of Tenax tube, Tenax/Charcoal tube and condensate analvses.
bReoorted results have been corrected for the average value measured in three sets of field-blased blanks.

®bata for this run are unavailable due to GC/MS malfunctions.

d
Low reccvery of surrogate compound indicates incomplete desorption of the tube and/or a problem with the
addition cf surrcgate compounds tc the sample.
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Project

' 7-468-001 L ' _ ‘ -

" RESULTS OF VOST TUBE.ANALYSES

. ‘Quantity Detected (ng)
Trichloro- 1,1,1

. . . . . Tetra- . " Volure
GCA Run Tube . trifluoro-~ Trichloro- . Trichloro-. . chloro~ Sanmpled
- No, No. I.D. Freon 11 ethane ethane ©  ethylene . . ethylene (D
35086 1A T 210 N 68 10 1100 15.8
35087 1A T/C . ND : 52 8 48 . 15.8
3%088 1B T . a o a a a a ' 204
* 35089 1B T/¢C 130 ©mp 54 - R T 20,4
35090 1€ T - 900 ND 90 19 260 14.3
35091 1c - 1/c 470 ND 54 ND 48 14.3
35092 FBB(1) T ND ND 78 " w 27 xa
© 35093 FBB(1) T/C " ND ND 41 ND 17 : N
35094, 24 T 330 o ©60 - e 110 2.2
35095 24 T1/C 410 ND 130 “ND 51 26.2
35096 , - 28 T 770 ND 150 82 . 690" 26.5
35097 28 T/C ND ND 72 ©OND 27 : 26.5
35098 FBB(2) T ND ND 53 ow 22 NA
35099 FBB(Z) TC ND - ND . 0 . ND 0 N
35100 3A T . 38 ND ‘ 00 . 370 2100 16,9
35101 3a°  T/c 420 D | 130 ND ‘ 27 16.9
35102 3B T . 1000 ND : 1% _ 340 T 2200 14.%
35103 38 T/C 2a ND a2 N 19 BERUY
35104 . FBB(3) T ND ND 46 ND " 54 T xs
35105 FBB(3) T/C N o 46 o 19 XA
. r—r 2.3 ; ks . =
‘ND = < 1S ng NA = Not appropriate T = Tenax - T/C = Tenax/Charcoal ! a = Data lost due to computer

malfunction.

‘ pow)yy Bujeq
juswndop eyy jo Auend
94y 03 onp 8] 3| ‘edp0U

8|43 URYy3y JRO|d S89| 8|
T ebRwy wily ey Jj :30LON

T | S evas




| |
e a3y zl '
eco?go
. sesg
=R nl
< am
e =0
e . 2223535]
are B 4
-4 ? -
- ® Q0 l
as T
: . S .5 .a_l )
Project 7-468-001 GCA. Control No. 35106/7 e O .
S e
az53 l
2%k
|
DATA REPORT SHEET
'Metals :
Samplc 1.0.  Field Blank Report Dat-
Sample Matrix Part. filter, rinse solvent
Element Instrument Concentration - Remarke - a o7
: (vg)
L Arsenic Jarvell-Ash 855 1CPS <2
I D) .
Barium ‘Jarrell-Ash 855 ICPS 126 .
‘ ~ Cadmium Jarrell-Ash 855 ICPS 0.12
| ‘ Chromium Jarrell-Ash 855 ICPS 1.3 —_—
. Lead Jarcell-Ash 855 ICPS <2 ‘
> : 4 c
Mercury " Varian AA-6 AAS < 0.2 Cold Vapor Method E
Selenium Jarrell-Ash 855 ICPS <2 o
2 £~
Silver - Jarrell-Ash 855 I1CPS 56
v Beryllium Jarrell-Ash 855 ICPS < 0.09
J - . .
Iron Jarrell-Ash 855 'ICPS 59.8
9
o OOA ST
: GC Technology Division
!
A . .
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Project  1-468-001

powjyy Bujeq
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GCA

GCA Control No. 3s110/1
DATA REPORT»‘SHEET
Hetale;
Sample L.U. Run 1 Partfculate éeport Date
Sample Matrix ' Part. fliter, probe rinse
Element Instrument. Concigg;ation Remarks
Atsenic Jirrell-Ash 855 1CPS 719
Bariunl Jarrell-Ash 855 ICPS 1030
. Cadmiunm Jarrell-Ash 855 ICPS 399
Lhromium Jarrell-Ash 855 ICPS 479
»
Lead Jarcell-Ash 855 ICPS ';3.500
Mercury Virian AA-6 AAS 0.33 - Cold Vapor Method
Selenium Jarreli-A;g 855 ItPS' <2
Stilver Jarrell-Ash 855 ICPS 10;“
Beryllium Jarrell-Ash 855 ICPS | 22.3
1ron Jarrell-Ash 855 ICPS 93;600

GCA CORPORATION
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Project

Sample L.U.  Run 2 Particulat. ' ' Report Date

Sample Matrix

© ) SR N T

3OII0N .

powyy bujeq

7-468-001 ' . GCA Control No. . 35114/5

DATA REPORT SHEET

Metals
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Part. -filter, nrate rinse

~ Element

Ty ’ © ST Concentration U T
Instrument

(ug) ) Rema;ka>
Arscnic. Jarrell-Agh 855 1CPS 904
Barium Jarrell-Aah.BSS 1CPS - 1010
Cadmium Jarrell-Ash 855 IC?S. 514
Chromiwn Jarrell-Ash 855 1CPS 795 )
Lesd Jarrell-Aeh 855 Ices 52,800
Mercury virian AA-6 AAS - 0.51 Cold VaporlHethod
Scifl\itnn Jarrell-A;h BS‘S'. ICPS A <2
Silver Jarr_e_ll-‘Ash‘ fass 1CPS 0.2 - i
Beryllium Jarrg}l-Aah 855 - ICPS ‘>2§.9
Iron Jar;ell-Aah_ﬁSS Icps : !08,000

L) . -‘.

GcA_ConPonArmyr
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Project_  7-468-001 . GCA Control No. __35118/9 Sag
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So%p
o =4
. DATA REPORT SHEET . r4 I
Metals
Sample 1.0, Run 3 Particulate ' Report Date

Sample Matrix_ Part. filte}. probe rinse

Element ~ Instrument’ ConCitzgqtion ' Re?érfa R
Arscnic Jarrell-Ash 855 ICPS | 342

Barim ’ ] Jarreli-Asﬁ 855‘IéPS 589

Cadmium . J-rj:ell—Aah 855 1CPS ‘_ 226 .

c_hmmi;m ' 'Ja;rell-nh 855 1CPS -~ 353

Lead o Jarcell-Ash 855 ICPS 19,000

Mercury ‘ | Varian A§;6 AAS : 0.24 ' Colq Vapor Method
Selenium Jarrell-Aeh 855 ICPS | <2

Silver . urrexn-A;h 855 1CPS - 9.0
.;erylliun . Jltreli-AsP 855 1CPS | 13.2. a
Iron Jarrell-Ash 855 ICPS 53,600

@OA 53505 Division

GCA




Project 7-468-001

L

RESULTS OF CHLORIDE ARALYSES

OF METHOD -5 TRAINS

Measured Chloride (mg)*

Train :
Component Run 1 - Run 2 Run 3 Field Blank
Particulate Filter/ ,
Front Half Rinse 138 232 60.9 0.054
_ Condensate . . 42,3  75.6 26.1 <0.3
0.58 < 0.3

Impingers 13.6 28.6

*Reported concentrations have been corrected for the laboratory method blank.

No field blank corrections have been made.

00A
GCA

GCA CORPORATION
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Project 7-468-001

. RESULTS OF PARTICULATE ANALYSLS

¥FOR TRACE METALS

30110N

.
.
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Total pe*
) Fielcd Run * Run Run
* Analyte Blank 1 2 3
| Silver 56.0 ° 10.4 20.2 .9.00
- - - Arsenic - =" <2 e 719 - 904 - 342
Barium 126 1030 1010 589
- Beryllium < 0.09 22.3 26.9 13.2
, Cadmiun 0.12 - 399 514 ‘226
i Chromium 1.3 479 795 353
Iron . 59.8 193600 108000 53600 -
‘ Lead <2 43500 52800 19000
Selenium <2 <2 ' < 2 < 2
Mercury < 0.2 ‘ 0.33 0.51 ——

0.24

> " #Results corrected for conée:xt:af:ions found in the laboratory method blank. C
No field blank corrections have been made. z
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) DATA REPORT SHEET _
‘Principal Organic Hazardous Constituents R
Sample 1.D. Contaminated Water, Run 1 Date of Analysis ‘ 1/9/84
Sample Matrix Water : -~ Instrumcnt__ Finnigan MAT OWA GC/MS
] - Quentitative P . Concentratica SR R -
Component Ton ( uwg/1)
triichlofluoromethane - 101 . 84
1,1,1-trichloroethane 97 - 15,000
. . - L]
trichloroethene A . 130 ] 4,400
. tetrachloroethene : v 164 4,200
1,1,2-trichloro -7 10 180

1,2,2-trifluoroethane

QOA 055 division

GCA
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. Project 7-468-001

CCA Control No. 15255

DATA REPORT SHEET
Principal Organic Hazardous Constituents

Sample I.D. Contaminated Water, Run 2

Sample Matrix Water

Date of Analysis 1/9/84 -

Instrument Finnigan MAT OWA GC/MS

Concentration

. Quax_\titati.ve .

oo Corn:ponen!: Jon ( ug/d .)
trichloilgommeth‘an-& 101 5
1,1,1-trichloroethane ' 97 18,000
trichloroethene .1‘30 : 4,800
fetradxloroethene ® 16-’4‘ 4,700
1,1,2-trichloro 101 250

1,2 ,Z-trifluorbethme

OOA TS5 division

GCA
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" Project 7-468-001

DATA RFPORT SHEET -

CCA Control No. 35256

Principal Organic Hazardous Constituents

Sample I.D.v Contaminated Water, Run 3

. Szmple Matrix Water

Date of Analysis _ 1/9/84

Instrument  Finnigan MAT OWA GC/MS

‘ Quantitative ’ Concentra‘ti.on

Gomponent e ¢ /1)
trichlofluoromethane 101 96
1,1,1-trichloroethane 97 17,000
tri chlc':r:oethe.ne 130 4 ,600
.tetrachlorogthene 16‘0 4,600
1.1,2;tr1chloro 101 330
'1,2,2-trifluoroethane -

‘. A LCA CORPORATION
Technology Division

GCA
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Prujeét ~ 7-468-001

Sample 1.0. . Scrubber Water

. ’ : GCA Control do._ 35284

DATA KEWORT SHEET

“ Purgeables

Supply, Run 1 ' Analysis Date 1/19/84

" Sample Matrix Water

{os L runent Finnigam MAT OWA GC/MS

Parameter Ion Used Tol Concentration " Remarks
. Quantitate | ( wg/l ) :

chloromethane _ ND
dichlorodifluoromethane ! ND

bromomethanc i ND

vinyl cnloride | ': ND

chloroethane HE . . ND - i -
metnylene chloride ¢ 84 10 { -
acrolein | ND* 4
acrylonitrile | ND* i -
trichlorofluoromethane | ! ND !
1,1-dichloroethylene J ! ND
1,l-dichloroethane i ND
trans-1,2-dichloroethylene |- ND

chloroform , N ND X
1,2-dicnloroethane - C | - ND
1,1,l-trichloroethane | 97 i Trace

carpon tetrachloride | R ND
bromodichloromethane’ ] : ND
bis-chloromethyl ether - ! ND
1,2-dichloropropane ND .t
trans-1,3-dichloropropene ND \
trichloroethylene - ! 130 - Trace
dibromochloromethane ! . ND
cis-1,3dichloropropene | 1 ND
- 1,1;2-trichloroethane ! ND

benzene ND
2-cnloroetnylvinyl ether ND

bromoform- N ND
tetrachloroethene L 164 - | 3.7
1,1,2,2-tetrachloroethane "ND

toluene . 92 : 2.6
chlorobenzem: . 1 ND

ethylbenzene : B ND

ND = < 0.5 ug/1
Trace = < 2 ug/l
ND* = < 20 ug/1

. 'A : T‘ec'hnol.(;;y:‘l.).i.‘vis.bn
GCA
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Project 7-4068-001

CCA Control No. 35285

DATA REPORT SHEET

Pﬁygeébles

1/19/84

Sample 1.D. - Scrubber Water Supply, Run 2

§nnple ngzrix Water

~Analysis Date

. Instrument Finnigan MAT OWA GC/MS

:3JU0N

powyy) Sujeq

juewnaop ayy Jo A3jjenb

S|y} UByy Ju9)d 889 8|

9y} 03 onp 8| 3] ‘80U
ebowy wyy oyl J

: lon Used To | Concentration
‘P'"M"". . ‘Quantitate ( vg/1 ) R"'"‘_“

chloramethane . D
dichlorodifluoromethane -y
bromomethane D
vinyl chloride vy
chloroethane 84 ~ 9.7
methylene chloride NDx
acrolein ND*
acrylonitrile ND
trichlorofluoromethane ND

. l,l-dichloroethylene D
1,1-dichloroethane ND
trans-1,2-dichloroethylene ND
chloroform ’ ND
1,2-dichloroethane N\D
1,1,1-trichloroethansa 97 : 2.3
carbon tetrachloride T
bromodichloromethane N
bia-chloromethyl ether vn
1,2-dichloropropane ny
trans-1,3-dichloropropene [N
trichloroethylene 130 - S 21
dibromochloromethane D
¢cis-1,3~dichloropropene v
1,1,2-trichloroethane D
benzene \D -
2-chloroethylvinyl ether \D
bromo{orm ) ND
tetrachlorocthene 164 ‘10
1,1,2,2-tetrachloroethane ND
toluene 99 8.4
chlorobenzene ~\D
ethylbenzene

ND &= < 0.5 ug/l
Trace = < 2 ug/l
ND* = < 20 ug/1

106 Trace

00A (A CORPORATION.
Technotogy Division

GCA
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. Project__ 1-468-001 _ CCA Control MNo. 35286 g -a-l
. s ”2_ 3
. DATA REPORT SHEET 533 l t
- E3 o
Purgeables e | [
Sample [.D. Scrubber Water Supply, Run 3 ° Analysis Date 1/19/84
Sample Mstrix  ¥ater S Instrument Finnigan MAT OWA GC/MS . * s
Ion Used To | Concentration
Parsmeter Quantitate e/l ) Rcmargs
chloromethane ND
dichlorodifluoromethane . ’ ND
bromomethane . NI}
" wvinyl chloride : - : -- WD .
chloroethane : . ND
methylene chloride . 84 7.6
acrolein ) ) ND* -
acrylonitrile : . ND*
trichlorofluoromethane ) ND
1,1-dichloroethylene - ND
‘1,1-dichloroethane - . . ND
trans-1,2-dichloroethylene . N ND .
chloroform ’ ND . o
1,2~dichloroethane ' . ND ' : -
1,1,1-trichloroethane : ND : '
carbon tetrachloride ND " i . ’
bromodichloromethane : ND . B .
bia-chloromethyl ether ND
1,2-dichloropropane S ND
trans~-1,3-dichloropropene ND
trichloroethylene : - ND
dibromochloromethane - i ND -
- cis-1,)~dichloropropene ND
1,1,2-trichlorod®hane : . ND
benzene ) : NI
2-chloroethylvinyl ether _ND
Lromoform - ND
tetrachloroethene 164 Trace
1,1,2,2-tetrachluroethane . ND
toluene . ND
chlorobenzene ' _ ND
ethylbenzene ) : ~_ND
ND = < 0.5 g/l :
Trace = < 2 ug/l
ND* = < 20 wg/l
. e -
) : G A& CORPORATION
) ’ : gg;gg:g: Technology Division
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Pfujec ¢ 7-468-001

GuA Lont rot

DATA REIORT SHEET

wo. 35287

Purgeables
Sample L.b. Composite Scrubber Water(Contaminated) Analysis bDate 1/19/84
: Run 1} :
Samiple Matrix__ Water lastrument  Finnigam MAT OWA CC/MS
Parameter lon Used To I Concentration Remarka
Quantitate | ( wg/l) v

chloromethane | ND
dichlorodifluoromethane { \D

bromomethane : ; ND

vinyl chloride . : ND |

chloroethane ) - : ND i

methylene chloride i 84 ; 8.7 :

acrolein . | . NI * .

acrylonitrile i i ND* i
trichlorofluoromethane ! 1 ND i ;
“1,i-dichloroethylene . ND

l,1-dichloroethane ; 1 \ND
trans—l,2-dichloroethylene : 4 ND .

chloroform n . NI .

1, 2-dicnloroecthane | ND !
1,1,1-trichloroethane i ND :

.carbon tetrachloride | ND

bromodichloromethane ' ! ND

bis-chloromethyl ether T ND

.1,2-dichloropropane ND
'trans~l,3-dichloropropens ND

trichloroethylene i R ND

dibruomochloromet hane I XD
cis-1,3~dichloropropene ! H " ND

1,4,2-trichlorcethane : [ ND

benzene 1 ND

. 2-culoroetnylvinyl ether ’ ND

bromoform N ND

tetrachloroethene ) ND .
1,1,2,2-tetrachloroethane | ND

toluenc . { ND

chlorobeazene i ND

ethyibenzene 1 ND

ND = < 1 ug/l
‘ND* = < 40 pg/l

‘ ‘ ‘: T‘ec;‘h‘nology Division

GC
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Projecc_ 7-468-001 : _ GCA Control No. 33290 ;g;:l
DATA REPORT SIEET g : o _
. - . ' ‘o a3 l
‘ N . . Purgeables 30 §
: Sample 1 D. Composite Scrubber’ water(Contnminaced) Analysis Date 1/19/84 I
Run 2 '
| Sample Matrix_Water Instrument HP 5985 GC/MS .
! N Parameter : lon Used To | Concentration : ' Remarke
: B Quantitate - ( ug/l )
E chloromethane - ) ND
; dichlorodifluoromethane ND
i bromosethane . ) ND .
! vinyl chloride : : . ND ; . - .
! chloroethane . - N1) o )
. methylene chloride . 84 : 13 f " o
© acrolein ND*
acrylonitrile . ND*
: Lr_i.chlorofluoromethane ND
l"\ YN dichloroethylene ) ND
1,1-dichloroethane . ___ND
: trans-1l, 2-dichloroe:hylene i ND
. chloroform _ : ND
' 112—dxchloroethane e ND
‘ 1,1,1-trichloroethane . ND'
o carbon tetrachloride ND
bromodichloromethane . ND :
bis-chloromethyl ether ND -_—
1,2-dichloropropane : ND
trans-1,3-dichloropropene ND
~trichloroethylene ‘ND C
K" B dibromochloromethane ND ’ ~
cis-l, Jdichloropropene ND ] z
1,1,2-trichloroethane . P ND . j ) . —
benzene i ND j ' ' o
2-chloroethy ivinyl ether : ND ] . ] _ _ 1 o
_ bromoform : ND ) ' "
9 tetrachloroethene ND h h
},1,2,2-tetrachloroethane ND
toluene . ) ND
chlorobenzene ) MDD
ethylbeanzene ) ND
2 KD = < 1.0 ug/1
ND* = < &0 ug/l
9
. - . 96A GCi: CURPORATION,
g ‘ _ _ _ GC Technology Division




Pfoj“'g 7-468-001"

Sample I;D‘. Comnposite Scrubber Water(Comtaminated)

DATA REPURT SUEET

35293

<pwm bujeq

Purgeables

Analysis Date

GCA Comtrol No._:

l./ 19/84

Run 3 .
Instrument

Sample Matrix Water Finnigan MAT OWA GC/MS
Puu.neterv' lon Used To Concentration Remarke
_ » Quantitate ( ug/l )
chloromethane ND
dichlorodifluoromethane ND
bromozethane ) ND
vinyl chlorade ND -
chloroethane MND
" methylene chloride B4 -~ 8.5
acrolein . ND*
acrylonitrile S ND*
trichlorofluoromethane ND
1,1=dichloroethylene ND
1,1-dichloroethane - ND
trans-l,2~dichloroethylene ND
chloroform ND
1,2-dichloroethane ND
1,1,l-trichloroethane - ND
carbon tetrachloride ND
bromodichloromethane ND
bis~chloromethyl ether -ND
1,2=dichloropropane ND
trans-l, S-dichloropropene ND
trichloroethylene : ND
dibromochloromethane ND
cis~-1,3~dichloropropene ND.
1,1,2-trichlioroethane ND
benzene - ND
2-chloroethylviayl ether ND
bronoform ND
tetrachloroethene ND
1,1,2,2-tetrachloroethane ND
toluene ND
chlorobenzene. ND
ethylbenzene ND

ND = < 1 pg/l
ND* = < 40 ug/l

o
GCA

oA GCA CORPORATION
Technology Division
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Pfoject

CCA tControl No.

7-468-001 35257
DATA K:POil SHEET
Principal Organfc.‘azardous Constitucnts -
Sample I.b, Ash Composite Date »f Analysis 1/25/84

. Sample Matrix Ash ~ -

Instrument:

Finnigan MAT OWA GC/MS

Quanticative

Concentration - . A
»Foaponcnt Ton... ... '.j (.?glkg )J.~ﬁ_“__u___m:_.h”.gwh,.
trichiofiuoromethéne~ - ND
1,1,1-trichloroethance . ND
trichlorcethene | ﬁ;_
tetrachluroethene ND
1,i,2-trirhloro ] ND

i
[,2,2-trifJuorocthane

+

ND = < 10 mg/kg

OO ke Bhision

GCA
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Project 7-468-001 ) : GCA Contract No. 35260 pu > i 3 '
; ; - ST
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DATA REPORT SHEET l
Metals
M .
Sample I.D. _ Ash Composite Analysis Date 12/22/83 ;
San‘:ple Matrix EP Toxicity Leachate ' ' . l
b
_ o ) . Concentration o I I
) Element . ~ Instrument: - (mg/1) : Remarks
Arsenic ‘ Jarrell-Ash 855 ICPS < 0.03
b) .
° Barium Jarrell-Ash 855 ICPS - 0.073
‘ Cadnium ' Jarrell-Ash 855 ICPS 0.012
> : '
Chroriun(VI) Jarrell-Ash 855 ICPS < 0.003 -
lead . Jarrell-Ash 855 ICPS < 0.02
> :
1 : .
Mercury v Perkin-Elmer 2380 AAS < 0.0005
3 . Selentum Jarrell-Ash 855 ICPS < 0.02
i ' ]
I : : :
Silver , Jarrell-Ash 855 ICPS < 0.001
: Seryllium Jarrell-Ash 855 ICPS < 0.001
B ) .
Iron ' Jarrell-Ash 855 ICPS - 0.648
~
..A (;cﬁ_c(woﬁr.rwm
GCA Technology Division
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Project 7-468-001 GCA @ntrol .No. | 35598
DATA REPORT SHEET
Meta}s

Sanp_.le.I.D. " Homogenized Sludge . M;Iysis Date

Sapple Matrix EP Toxicit); Lveachate‘ » . Cos
T . UTmTTmmmmmmn C‘o.ncenAtta“tion .

El_ement Instrument ( mg/l) Remarks

Arsenic : Jarrell-Ash 855 ICPS < 0.03

Barium | qarrell-Ash.éSS iCPS ‘0.30§

Cadaiun Jarrell-Ash 855 ICPS 0.071

‘*Chromtun (VI) Varian DMS 80 UV/VIS < 0.04

u;id .Jarteil-Ash 855 ICPS 0.456
 Mercury - Perkin-Elmer 2380 AAS 0.0005  Cold Vapor Method
Selenium Jarrell-ash 855 ICPS < 0.02

Stlver Jatreli-ash 655 TCPS < 0.001

Bervilium Jarrell-Ash 855 ICPS < 0.001

Iroa Jarrefi-A.Qh 855 1ICPS

ethod 307B of Siandard Methods for the Exanlﬁ&tion of Water and Wastes, .

15th Edition, 1980.

GC & CORPORATICS
Technology Divisien
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