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SECTION I 

SUMMARY 

A t r i a  l burn was condu :ted on Union Chemical's hazardous waste incinerator 
on 3 and 4 November 1983. Che inc inerator is b r i e f l y described in Section 2 
of th is report . Sampling a id f i e l d ana lys i s procedures are presented in 
Section 3. Laboratory anal /-sis protocols and q u a l i t y assurance r e s u l t s are 
presented in Sections 4 and 5, r e s p e c t i v e l y . .The program resu l t s are 
discussed in Section 6. Adl i c ioau l d e t a i l s on sampling and a n a l y t i c a l 
procedures are presented ir. the Qual i ty Assurance Project Plan which is 
included as Appendix A. The purpose of th is sect ion i s ro present.a b r i e f 
summary of the program r e s u l t s . 

During the three r e p l i c a t e test runs , the average combustible waste feed 
rate was 610 lb /hr (8.1 x 106 B t a / h r ) and the contaminated water feed rate 
was 800 l b / h r . The*combustible waste feed contained 13.8 percent ch lor ine and 
4.7 percent ash . The v i s c o s i t y o f the combustible waste could not be measured 
by standard procedures because res idues in the feed in ter fered with the 
a n a l y s i s . 

The average temperature i n Che freeboard or combustion zone above, the bed 
was 2201*F. At the i n l e t to the ash knockout chamber, the temperature 
averaged 2146*F. 

The average destruction/removal e f f i c i e n c y for f ive d i f f i c u l t to 
inc inerate chlorinated organic compounds ranged from greater than 
99.9915 percent to 99.99949 percent as shown in Table 1-1. Concentrations of 
these f i ve compounds in the f l u e gas , based on the gas chromatography/raass 
spectrometry (CC/MS) a n a l y s i s of v o l a t i l e organic sampling t r a i n samples, were 
in the 1-9 ppb (volume/volume) range. The r e s u l t s of the primary sampling and 
a n a l y t i c a l methods, presented ita Table l - l  , demonstrate that the 
destruction/removal e f f i c i e n c y was greater than 99.99 percent. 

During the test burn, f i e l d analyses were conducted to y i e l d an immediate 
indicat ion of incinerator performance. The f i e l d analyses using gas 
chromatography with e lectron capture detection (GC/ECD) tended to indicate 
s l i g h t l y lower destruction/removal e f f i c i e n c i e s but only 1,1, 2-tr i c h l o r o - 1 , 2 ,2 ­
tr i f luoroethane (which i s not aa Appendix V I I I hazardous po l lutant ) appeared 
to be below 99.99 percent. D e f i a i t i v e pro gram r e s u l t s and conclusions should 
be based on the primary laboratory CC/MS r e s u l t s presented in Table 1-1. 

1 



TABLE 1-1. SUMMARY OF DESTRUCTION/REMOVAL EFFICIENCY RESULTS8 


1,1,2-1 r i chloro-1,2,2-1 r i fluoroe thane 


trichloromonofluoromethane 


tetrachloroethene 


trichloroethene 


1,1,1-trichloroethane 


Concentration 

i n Combustible 

Haste Feed, 


Percent by Weight 


0.29 


1.5 


3.9 


0.76 


5.1 


•All results are baaed on gas chromatography/mass spectrometry


Concentration 

ln Flue Gas 


Ug/m3 

PP bb 


<10 <1;2 


48 7.8 


64 8.6 


11 1.5 


10 1.7 


Destruction/ 

Removal Efficiency, 


Percent 


>99.9915 


99.9916 


99.9958 


99.9967 


99.99949 


 analysis of .sample- collected with a 

volatile organic sampling train. The average result for three runs is 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, PICs were defined as compounds at 
concentrations above 100 ug/m3 that could be i d e n t i f i e d by the planned gas 
chromatography/mass spectrometry procedures. Data were not obtained due to a 
computer malfunction. , 

However, we bel ieve there would have been no.PICs at the observed 
destruct ion e f f i c i e n c i e s . The above conclusion i s based on t e s t s , for EPA, of 
s i x small b o i l e r s that were burning waste o i l . The waite o i l was spiked with 
chloroform, 1 ,1 ,1 - tr ich lorOethane , tr ichloroethene, and tetrachloroethene at 
concentrations of 0.2 to 0.5 percent. The destruction/removal e f f i c i e n c y was 
t y p i c a l l y only 99.8 percent compared to greater than 99.99 percent at Union 
Chemical. Test compound emission concentrations averaged about 100 ug/m-> 
compared to about 50 ug/a>3 at Union Chemical. Under these circumstances, 
there were no PICs present at concentrations above 100 ug/m3. Because the 
destruction/removal e f f i c i e n c i e s for the test compounds were much higher and 
the emission concentrations were lower at Union Chemical, i t i s un l ike ly that 
any PICs were emitted. 

The scrubber water and scrubber water supply were analyzed for 31 
v o l a t i l e organic p r i o r i t y pol lutants . The only compound detected in the 
scrubber water was methylene chlor ide , a common laboratory contaminant, at 
concentrations of 8 .7 , 13, and 8.5 ug/1- The scrubber water supply a l so 
contained methylene chloride at s imi lar concentrations (10, 9 .7 , and 
7.6 u g / l ) . Low concentrations (<10 u g / l ) of 1 , 1 , 1 - t r ich 1 or oe thane, 
tr ichloroethene , tetrachloroethene, toluene, and ethylbenzene were detected in 
one or more of the scrubber water supply samples. 

Aah from the cyclone was analyzed for the f i v e v o l a t i l e chlorinated 
organic test compounds. None i  f these compounds were detected at a detection 
l i m i t of 10 ug/g. The scrubber sludge sample was not analyzed because the 
sample contained a s i g n i f i c a n t amount of head space. Because the scrubber 
water did not contain any of the f ive test compounds (detection l i m i t 1 u g / l ) , 
i t i s very u n l i k e l y that any of the compounds would have been detected in the 
sludge. 

Potent ia l hydrogen chloride (HC1) emissions, based on ana lys i s of the 

combustible waste feed, averaged 86.6 l b / h r . Actual emissions averaged 

0.51 lb /hr which demonstrates a control e f f i c i e n c y of 99.42 percent. The HCl 
concentration in the f lue gas averaged 51-60 ppm (volume/volume based on dry 
f lue gas) when corrected to 7 percent oxygen ( 0 } ) . The higher value i s 
based on the measured 0 2 concentrations in each run while the lower value i s 
baaed on the average  0 2 concentrations for runs 2 and 3. Because the high 
<>2 concentration in run 1 was inconsistent with the other runs and the 
process data, there may be some j u s t i f i c a t i o n for using the lower number. 

Part icu late emissions, corrected >o 7 percent O j , averaged 0.50 to 
0.60 g r / d s c f . The range r e f l e c t s the same v a r i a t i o n s in Oj concentrations 

that were noted in the previous paragraph. 


» The concentration of carbon monoxide (CO) in the f lue gas averaged 2 ppm, 
11 ppm and not detectable (probably less than I ppm) for runs I  , 2, and 3 , 
r e s p e c t i v e l y . Br ie f peak concentrations of 30 ppm were observed' in run 2 . 



The higher CO concentrations in run 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 2 was actually similar 
to or greater than runs L and 3. • 

leachates were generated from an ash sample and a scrubber sludge sample 
in accordance with Federal Resource Conservation and Recovery Act KP Toxicity 
procedures. The leachates" were analyzed for arsenic, barium, beryllium, 
cadmium, chromium (VI) . iron, lead, mercury, selenium and s i lver . The 
concentrations of each of these metals in both samples were well below 
applicable hazardous waste c r i t e r i a  . 

The combustible waste feed ;.nd particulate 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. 



SECTION 2 

FACILITY DESCRIPTION 

Union Chemical has submitted a deta i led engineering descr ipt ion of the 
incinerator as part of its, Part B permit a p p l i c a t i o n . ' A b r i e f descr ipt ion of 
the f a c i l i t y i s presented in this sect ion as background to the sampling snd 
analys is program. A schematic of the Union Chemical f l u i d i z e d bed i n c i n e r a ­
tion system is presented in Figure 2-1 . 

Combustible wastes cons is t of residues from the solvent reprocessing 
operations and other organic chemicals not s u i t a b l e for reprocess ing . These 
wastes are mixed in e i ther of two continuously s t i r r e d 1500 gal storage tanks 
to achieve the proper v i s c o s i t y , ch lor ine content, s o l i d content, and heating 
va lue . T y p i c a l l y , one tank contains nonchlorinated wastes and the other 
contains chlorinated m a t e r i a l s . For th i s t e s t program, drums of se lec ted 
wastes were mixed in one of the tanks to meet the program s p e c i f i c a t i o n s . 

P o t e n t i a l l y contaminated water i s co l l e c t ed and stored to prevent s i t e 
r u n - o f f . This water , containing trace organ ics , i s a l so fed to the 
i n c i n e r a t o r . 

The f lu id ized-bed incinerator i s a r e f r a c t o r y l ined c y l i n d r i c a l ve s se l 
with a height of 24 feet and an inside diameter that var i e s from 32 i n . in the 
bed a r e a , to 42 i n . i n the freeboard a r e a . Over f i r e a i r i s in jec ted into the 
freeboard area at f i v e d i f f e r e n t he ights . Primary combustion a i r , for bed 
f l u i d i z a t i o n , i s supplied by a forced draf t fan to the plenum below the a i r 
d i s t r i b u t i o n p la te . The d i s t r i b u t i o n plate supports the s i l i c a sand bed and 
provides openings for in jec t ion of the f l u i d i z i n g a i r . 

The duct froa the incinerator to the ash-drop-out chamber and the chamber 
i t s e l f are re f rac tory l i n e d . The aah knockout chamber i s e s s e n t i a l l y a 
s e t t l i n g chamber that c o l l e c t s small quant i t i e s of sand e l u t r i a t e d froa the 
bed and coarse par t i cu la te s from the waste feed. 

The reactor was o r i g i n a l l y designed for dry n e u t r a l i z a t i o n of a c i d gases 
and cooling by a i r d i l u t i o n , but i s no longer used for these purposes. 

A re f rac tory l ined Fisher Kostermann XQ cyclone removes most o f the 
p a r t i c u l a t e matter from the flue gas. Sol ids are removed from the cyclone by 
a continuously operating rotary v a l v e . 
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In the quench tower, f lue gases are cooled from about 1300*1" - 1400*K to 
about 180*F. Lime s lu r ry is fed to the quench tower for removal of HCl from 
the gas stream. Quenching l i q u i d is recycled a f t e r the solids are.removed in 
a s e t t l i n g vessel. 

The f i n a l control device is a horizontal cross flow packed tower manufac 
tured by Celicote. Lime s l j r r y is used to adjust the pH of the scrubber 
l i q u i d 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 
t rans i t ion jo in ing the scrubber with the stack. The sampling platform is 
15 stack diameters upstream from the stack e x i t  . 

Operating data were recorded by the incinerator operators and are" 

presented in Appendix B. 
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SECTION 3 

FIELD SAMPLING AND ANALYSIS 

CCA/Technology Divis ion conducted a t r i a l - b u r n at the Union Chemical 
f a c i l i t y on November 3 and-4, 1984 in order to demonstrate compliance with 
appl icable hazardous waste inc inerat ion performance standards. The t r i a l burn 
consisted of three rep l i ca t e t e s t runs during which representat ive samples 
were co l l ec ted from seven process s treams. . 

SOLID AND LIQUID STREAMS 

A l i s t of s i x s o l i d and l i q u i d streams and the tota l number of samples 
co l lec ted and analyzed i s presented in Table 3-1. The s p e c i f i c 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 l i n e connecting the l iqu id waste holding tank and the burners . Two 
v o l a t i l e organic a n a l y s i s (VOA) samples and one 50 ml grab sample were 
co l l ec ted at 20 minute i n t e r v a l s throughout each 2-hour inc inerat ion burn. 
The VOA samples were co l lected for POHC analys is while the ind iv idua l grab 
samples were composited into a s i n g l e sample from each run for subsequent 
inorganic and phys ical c h a r a c t e r i z a t i o n . 

The average waste feed r a t e was. determined from the change in the l e v e l 
in the feed tank and the density of the feed (see Appendix B ) . 

Contaminated Water Feed 

Union Chemical Co. introduces on-s i te contaminated run-of f water into the 
inc inerator aa required to maintain a combustion chamber temperature of 2000 ­
2200*F. Duplicate VOA samples of t h i s stream were co l l ec ted during each t e s t 
run from a tap located on l i n e between the holding tank and the i n j e c t i o n 
point . These samples were maintained for POHC and inorganic a n a l y s i s . The 
contaminated water feed rate was determined from the change in the l e v e l in 
the feed tank (see Appendix B ) . 

Scrubber Water Supply 

Duplicate samples of c lean scrubber water were co l l ec ted once during each 
run. These samples were extracted from an on- l ine tap into VOA v i a l s for 
aubsequent POHC a n a l y s i s . 

8 



TABLE 3-1. SAMPLING AND ANALYSIS SUMMARY FOR LIQUID AND SOLID STREAMS 


No. of No. of 

samples samples 


collected analyzed** Analysis Method 
Sample type 


Tetraglyme--CC/MS 
1. Coabustible Waste feed 36 VOA vials	 3 composites POHCs8 


3-500 ml 3-500 ml Chlorine Parr Bomb—Ion chromatography 

Metals 
 ICAPC 


Purge and trap—CC/MS 

Ion chromatography 


2. Contaminated water 6 VOA vials	 3 composites POHCs 

Chloride 


3-1 gal 1 composite POHCs. CC/MS 
3. Ash 

EP toxicity EP toxicity 


Purge' and trap—-CC/MS 18 VOA vials 3 composites POHCs. 
4.	 Scrubber water 

1 composite POHCs CC/MS 5. Scrubber sludge 3-1 gal 
EP toxicity EP toxicity 


Purge and trap—-CC/MS 
6. Scrubber water supply 6 VQA vials	 3 samples POHCs 


•Trlchloroethene,	 tetrachloroethene, 1,1,1-trichloroethanc, trlchloromonofluoromethanc and 

l,l,2-trlchloro-l,2,2-trifluoroethane. 


bNot including additional quality control analyses. 


c
 Inductively coupled argon plasma spectrometry. 
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Scrubber Water 

Process water i s rec irculated- from a contaminated water.holding tank 
through a quench tower'and packed bed scrubber for cooling and pH adjustment 
of the f lue gas. Three sets of duplicate VOA sampl es were' co l l ec ted from this 
closed system during each sample run. for POHC a n a l y s i s , 

Scrubber Sludges 

The scrubber water system includes a s e t t l ing' tank for the removal of 
part icu late matter co l l ec ted by the scrubbing l i q u o r . A 1-gallon, dual phase 
s o l i d , aqueous sample was co l lec ted from t h e ' s e t t l i n g tank at the conclusion 
of the test s e r i e s and subjected to analyses for POHC content and EP T o x i c i t y . 

Ash 

Sol id waste combus.tion material was co l l ec ted 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 f i e l d in approximate proportion 
to the stream flow r a t e s . The 1-gallon composite samples were retained for 
POHC and EP T o x i c i t y a n a l y s i s . 

FLUE GAS STREAM 

Five separate sampling systems were used to charac ter i ze the atmospheric 
emissions from the inc inera tor . A summary of the samples co l l ec ted during 
each t r i a l burn t e s t run i s presented in Table 3-2. The f i e ld ' data sheets 
re su l t ing from these tests are presented in Appendix C . 

Par t i cu la te and HCl Emissions 

A modified EPA Method 5 T r a i n was used to simultaneously c o l l e c t 
part i cu la te and HCl from the f lue gas. A v e l o c i t y traverse was performed 
along two diameters of the stack prior to the i n i t i a t i o n . o f sampling. Twenty 
four sampling po in t s , as determined by EPA Method 1, were sampled during each 
of the three tes t runs . The proposed sampling time for each of the points was 
S minutes providing a to ta l sampling time of 120 minutes. The sampling time 
for the f i n a l run was reduced to 60 minutes when a previous test run was 
voided due to the presence of a s i g n i f i c a n t leak in the sampling t r a i n . 
Sampling for each of the three test runs was determined to be i s o k i n e t i c 
(•10 percent) . A schematic of the modified Method 5 t ra in i s presented in 
Figure 3-1. The sampling t r a i n consisted of a heated s t a i n l e s s s t e e l probe 
with a a ta in l e s s s t e e l button hook nozzle and attached thermocouple and pi tot 
tubes. The sampled gas passed through the probe assembly to a heated glass 
f iber f i l t e r (Reeve Angel 934 AH). The f i l t e r holder was maintained at 248*F 
•25 throughout the tes t period. Downstream of the heated f i l t e r  , the gas 
passed through a s e r i e s of four ice-cooled impingers to e f f e c t the removal of 
entrained moisture. The f i r s t impinger waa l e f t empty to provide for the 
co l l e c t i on of the f lue gas condensate. The recovered sample of condensate was 
retained for HCl a n a l y s i s . The second and t h i r d impingers each contained 

10 
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Sanpie description 


Modified Method 3 


Particulate f i l t e r 

Front half 

Condensate 

Inplngers 2 and 3 


VOST 


Tenax cartridge 

Teaax:charcoal cartridge 

Condensate 

Tenax cartridge, 


field-biased blank 

Tenax rcharcoal cartridge, 


field-biased blank 

Condensate, field-biased blank 

Tenax, method blank 

Tenax'charcoal, method blank 


Cas Bag Analysis 


Tedlar bag sample 

Condensate 

Tedlar bag, field blank 

Condensate, field blank 

Tedlar bag for fixed gases 


Continuous Emission Monitoring 


Carbon monoxide 


•Stored at 4*C. 


'J 

TABLE 3-2. SUMMARY OF FLUE CAS SAMPLES 


Number 
collected 

Analysis per run Container type 

Gravimetric Petri dish 
Gravimetric 500-ml LPE 
Chlorine 1-llter LPE 
Chlorine 500-ml LPE 

Volatile organic 5!elf contained 
Volatile organic Self contained 
Volatile organic VOA vial 
Volatile organic Self contained 

Volatile organic Self contained 

Volatile organic VOA vial 
Volatile organic Glass culture tube 
Volatile organic Class culture tube 

Volatile organic 25-1 Tedlar bag 
Volatile organic VOA vial 
Volatile organic 25-1 Tedlar bag 
Volatile organic VOA vial 
Plxed gases 25-1 Tedlar bag 

NDIR None 

Comments 
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1. PROBE 
2. CYCLONE CYCLONE SYPA3S 
3. FLASK 
4. PARTICULATE FILTER 
5. DOUNCERS, STANDAtU> AMD MODIFIED 

«  . THERMOMETER 

7. CHECK VALVE 
8. UMBILICAL CO SO 
1. VACUUM CAUCE 

tO. 09AKSE FLOW ADJVIT VALVE 
11. t int PLOW ADJUST VALVE 
12. OILER 
13. VACUUM PUMP 
14. FILTER 
l i  . D»T CAS KETEK 
15. ORiriCE TUBE 
17. HASTINCS ME TEE 
18. SOLENOID VALVES 
I f . HO NOME TER 
20. THERMOCOUPLE 
21. PYROMETER 
22. ICE BATH 
23. 1 • NaOfl 
24. SILICA CEL DESICCANT 
25. HOT SOX 

Figure 3-1. Schematic of modified Method 5 sampling train. 
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100 ml of 1 N NaOH to ?• sure the complete collection of HCl. The f i n a l 

impinger contained a known amount of desiccant. The impingers were followed 

by a pump, gas meter .and calibrated o r i f i c e . 


A Hastings Air Velocity Meter was substituted for the t r a d i t i o n a l water 

manometer in the determination of the flue gas velocity and volumetric flow 

rate of the u n i t . This technique eliminated the potential interferences in 

making flow determinations in saturated gas streams. 


An additional integrated sample of flue gas was collected in conjunction 

with the modified Method 3 test for fixed gas analysis. The samples were 

analyzed for C02 and 0 2 us'ing a Orsat Gas Analyser. 


Carbon Monoxide Monitoring 


A continuous monitoring system was used to measure carbon monoxide con-­
centrations throughout each test run in accordance with EPA Method 10. The 

monitoring system was equipped with a gas conditioning 'sys-tem and continuous 

chart recorders. The flue gas was extracted from the stack and drawn through 

a flue gas conditioning system to remove moisture (by condensation) and p a r t i ­

culates (by f i l t r a t i o n throigh glass fiber f i l t e r media). Carbon monoxide 

concentrations were determined using a Horiba Model PIR 2000 nondispersive 

infrared CO analyzer. Centified gases containing 0 ppo, 50 ppm and 950 ppm 

were used to calibrate the monitor. 


VOLATILE ORCANIC 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 f i r s t condenser was used to cool the 
gas stream and condense the water vapor present. The flue gas and condensed 
moisture were then passed through a cartridge containing 1.5 grams of Tenax 
resin (60 to 80 mesh). The condensate was collected in the f i r s t impinger 
which is continually purged by the gas stream i t se l f . The second condenser 
and trap containing Tenax/charcoal (50/50) served as a backup for low volume 
breakthrough compounds. A series of impingers and drying tubes was placed 
downstream of the second Tenax 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 thermocouples. 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 l/2 l i t e r per 
minute. The total sample volume for each set of tubes did not exceed 
20 l i t e r s . 
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HEATEO SAMPLING PROBE 

•GLASS WOOL 
THERMOCOUPLE ICE WATER 

CONOENSER 
ICE WATER 
CONOENSER 

THERMOCOUPLE TENAX/CHARCOAL 
CJII CARTRIDGE 

TENAX VALVE 
CARTRIDGE 

MIDGET 

IMPINGERS 


Figure 3-2. Schematic of vo l a t i l  e organic sampling t r a i n  . 
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Three VOST rum were conducted during each 2-hour test period. The 
resu l t s of the three runs were averaged to y i e l d one r e s u l t for each t e s t . 
Method and f i e l d blanks of the sorbent re s ins were c o l l e c ' e d in conjunction 
with each of the three t e s t s . i*;ring the sampling program, the reagents and 
sorbent res in samples associated with this t r a i n were maintained o f f s i t e to 
minimize the potential- for sample contamination from the ambient s i r  . 

Tedlar Bag Samples 

Additional samples of the f lue gas were co l l ec ted for POHC analys i s by 
CC/ECD in the f i e l d . Duplicate samples of flue gas were co l l ec ted through the 
use of an integrated gas sampling t r a i n as i l l u s t r a t e d in Figure 3-3. 

The sample was extracted from tt e stack, through a s t a i n l e s s s tee l probe 
containing pre-extracted glass wool .  J remove p a r t i c u l a t e . A condenser was 
used to remove excess moisture from the gas 8t :aa. Pr ior to the ir use in the 
f i e l d , the Tedlar gas bags were baked in an oven at 130*C for a period of 
I hour and purged with prepurif ied ni trogen. The sample was co l l ec ted at a 
rate of 0.3 l i t e r s per minute in conjunction with the VOST t e s t s . At the 
conclusion of each tes t , the bags were sealed and removed to a designated area 
for chromatographic-analysis. The condensate samples were co l l ec ted in VOA 
v i a l s and maintained at 4"C pending a n a l y s i s . Blank samples of the condensate 
and bag samples (conditioned bags, i n f l a t e d with prepur i f i ed nitrogen) were 
col lected in conjunction with each sample run . 

The col lected samples were subjected to CC/ECD a n a l y s i s for the v o l a t i l e 
components of in teres t . Sample gas was aspirated from each bag through a 
heated gas sampling valve and then injected onto the GC by d iver t ing c a r r i e r 
flow through the valve sample loop. . Inst"imental conditions used for t h i s 
analys is are presented in Table 3-3. 

Cal ibrat ion standards were prepared d a i l y by i n j e c t i n g m i c r o l i t e r 
quantit ies of commercially ava i lab le solvents into a SOO mi gas sampling bulb 
which had been previously r insed with hexane, heated at 120*C and pre purged 
with nitrogen. S e r i a l d i lu t ions were then performed using a gas-t ight syringe 
and several 1 - l i t e r pre purged Tedlar bags in order to provide a four-point 
ca l ibrat ion curve between 20 and 240 ug/m3. C a l i b r a t i o n standards were 
analyzed under the same operating conditions as samples. A minimum of two of 
the four ca l ibrat ion points were analyzed in dupl icate with an acceptance 
c r i t e r i o n of +20 percent. C a l i b r a t i o n curves were prepared from a l i n e a r 
regression analys is of the integrated area response from the in jec t ions of 
c a l i b r a t i o n standards. The c a l i b r a t i o n curves were a l l determined to have 
corre la t ion coe f f i c i en t s greater than or equal to 0 .99 . A l l samples were 
quanti f ied by entering the sample area response into the appropriate c a l i  ­
brat ion curve. The reported r e s u l t s represent the mean of two determinationa. 

FIELD SAMPLINC QUALITY ASSURANCE 

A detai led Quality Assurance Project Plan was wr i t t en for th is proje -.. 
This document was used as a guide for use during the f i e l d , lab and data 
handling segments of th i s p r o j e c t . The following i tens are h ighl ights of some 
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STAINLESS S T E E L 

PROBE 


TEFLON LINE 

TO PUMP 
CONDENSER 
UNIT 

ICE BATH TEDLAR BAG 

Figure 3-3. Integrated gas sampling train. 
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TABLE 3-3. CC/ECD OPERATING CONDITIONS FOR TEDLAR BAG ANALYSIS 

Instrument Perkin Elmer 3920 
with Ni&3 electron capture detector 
and Spectra Physics Minigrator 

GC Conditions 

Column - 2 0  2 SP-2100/0.1Z Carbopack 1500 

on 100/120 mesh Supelcoport, 

10 f t x 1/8 i n . SS column 


Temperature program Isothermal at 50*C 


In jec tor temperature 110*C 


ECD temperature 325*C 


C a r r i e r flow Argon/methane, 25 ml/min 


Sampling Valve Conditions 

Loop volume I a l 

Loop temperature 125*C 

17 
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of the procedures implemented during the f ield sampling portion of this 
project to assure the generation of quality data. 

•	 Maintenance of the proper sample chain of custody. 

•	 Use of properly calibrated equipment. 

•	 Field calculation to assure isokinetic ^10 percent. 

•	 Collection of the appropriate f ield sample blanks. 

•	 Use of standardized forma. 

There were very few deviations from the sampling procedures outlined in 
the QAPP. The following is a su unary of QAPP deviations. 

a Use of GC/TCD for determination of fixed gases; at a pretest meeting 
i  t was agreed the EPA Reference Method 3 would be used instead o f  ­
the GC. 

•	 There were intermittent problems with the Hasting 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 
was 50 ppm and the instrument output voltage were two low to overcome noise 
associated with the s tr ip chart recorder. Instrument outputs were accurately 
recorded at 5-minute intervals by observing a digital voltmeter. 

The sample custody procedures used for the project followed EPA recom­
mended procedures. A detailed description of the Quality Assurance procedures 
followed in this program are presented in the Quality Assurance Project Plan 
(see Appendix A). 
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6ECTI0N It 

LABORATORY ANALYSES 

INTRODUCTION 

The following sect ion presents a d i scuss ion of the procedures used for 
sainple preparation and instrumental ana lys i s for the fol lowing analytes and 
matrices: 

Total chlor ine (as ch lor ide) Combustible waste feed 
and chloride Contaminated water feed 

Flue gas p a r t i c u l a t e s 
Flue gas condensates 
Flue gas impinger catches 

Combustible waste feed 
S o l i d waste leachates­

(ash , sludge) 
Flue gas p a r t i c u l a t e s 

Trace metals 

Combustible waste feed 
VOST tubes and condensates 
Composited ash 
Contaminated water 

POHCs 

P r i o r i t y pol lutant v o l a t i l e Scrubber water supply 
organics Contaminated scrubber water 

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

A n a l y t i c a l r e s u l t s are provided on Data Report Sheets in Appendix E . 


CHLORIDE ANALYSES 

Combustible Waste Feed 

The total ch lor ine /ch lor ide content of the fuel feed was determined as 
to ta l chloride by Parr bomb combustion followed by ion chromatography ( I C ) 
a n a l y s i s . The procedures used for this a n a l y s i s are deta i led on p. 49 of the 
Quality Assurance Project Plan (QAPP) which i s presented in Appendix A. 
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Contaminated Water Feed 

Chloride a n a l y s i s of the contaminated water feed was accomplished v ia the 
d i r e c t i n j e c t i o n ion chromatographic technir,<es deta i led on p. 48 of the QAPP 
(see Appendix A ) . 

Flue Gas Par t i cu la te s 

Equivalent al iquots of the part icu late f i l t e r and probe r inse residue 
were combined and subjected to hot aqueous e x t r a c t i o n , followed by 
sonicat ion . Subsequent analys i s for chloride was performed using the d i rec t 
i n j e c t i o n ion chromatography procedure referenced above for water feed samples 
and presented on p. 48 of the QAPP (see Appendix A ) . 

Flue Gas Condensates/Irapinggr C- ches 

Direct i n j e c t i o n ion chromatography a n a l y s i s for chloride was implemented 
for these sa&ples. The instrumental procedure was i d e n t i c a l 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 i n i t i a l l  y prepared for ana lys i s 
of s i l v e r , barium, beryl l ium, cadmium, chromium, iron and selenium by 
control led dry ashing . Sample al iquots (2-5 g) in platinum c r u c i b l e s were 
placed beneath an array of adjustable heat lamps which were lowered at a rate 
such that samples neither boiled nor igni ted. Samples were exposed for an 
approximate 8 hour period or u n t i l they achieved a t a r - l i k e appearance. 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 u n t i l ashing was complete and 
the resu l tant ash dissolved by means of 1:1 Ultrex hydrochloric a c i d . Metals 
concentrations were subsequently determined v i a Induct ive ly Coupled Argon 
Plasma Emission Spectroscopy (ICAP) u t i l i z i n g a J a r r e l l Ash Model 855 Atom 
Comp. Instrumental analys is followed the procedures out l ined in Section 10 of 
Method 200.7 (Reference 1 ) . 

The samples were prepared for a r s e n i c , lead and mercury analyses 
following the Parr bomb procedure described in Reference 2 (ASTM D3684-78). A 
weighed sample (—1.0 g) was combusted in an oxygen bomb containing d i l u t e 
n i t r i  c acid absorbing so lut ion . Quantitation of mercury was accomplished by 
the cold vapor technique u t i l i z i n g a Perkin Elmer Model 460 Atomic Absorption 
Spectrophotometer (AAS) in conjunction with a MHS 20 Hydride Generator. These 
solut ions were a l s o analyzed for lead and arsen ic by ICAP. 

Sol id Wastes 

Ash and sludge samples were subjected to the Extract ion Procedure (EP) 
leachate generation and analyzed for trace metals as deta i led on p. 50 of the 
QAPP (see Appendix A ) . 
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Flue	 Gas Part i cu la tes 

Equal a l iquots of the part icu late f i l t e r and probe r i n s e were combined 
for analys is of a r s e n i c , barium, bery l l ium, cadmium, chromium, i ron , l ead , 
s i l v e r and selenium. I n i t i a l l y the samples wre digested in 3m n i t r i c acid and 
the digestates f i l t e r e d through a 0.45 vm Mil l ipore f i l t e r i n g apparatus. The 
f i l t e r plus the insoluble par t i cu la te s were subsequently digested with 
hydrof luoric ac id in order to achieve to ta l d i s so lut ion of s i l i c a t e m a t e r i a l . 
The r e s u l t i n g digestate as wel l as the 3ra n i t r i c f i l t r a t e were than 
indiv idual ly analyzed for metals using a J a r r e l l - A s h Model 855 Atom Comp./ 
ICAP. Instrumental ana lys i s was conducted using the same procedures 
referenced for waste feed a n a l y s i s . Measured s i l v e r concentrations were 
v e r i f i e d using flame atomic absorption spectrophotometry u t i l i z i n g a Perkin 
Elmer Model 2380. 

A second al iquot of .the par t i cu la te f i l t e r and probe r inse were combined 
and analyzed for mercury according to the cold vapor technique described in 
Method 245.1 (Reference 1 ) . Quantitation was accomplished on a Perkin Elmer 
Model 460 Atomic Absorption Spectrophotometer in conjunction with a MHS-20 
Hydride Generator. 

POHC ANALYSIS 

Combustible Waste Feed 

An al iquot of the combustible waste feed was d i lu ted in tetraglyme for 

subsequent purge and trap GC/MS analys i s using the procedures discussed on 

pp. 43-46 of the QAPP (see Appendix A ) . I t should be noted that a Finnigan 

MAT OWA 30B CC/MS system was used in place of the Hewlett-Packard 5985 

spec i f i ed in the QAPP. 


VOST	 Tubes and Condensates 

The Tenax and Tenax/charcoal tubes generated from the VOST runs were 

analyzed ind iv idua l ly using the protocol deta i led in pp. 46-48 of the QAPP. 

Some changes were made in the protocol in order to accommodate equipment 

replacement and advances in the a n a l y t i c a l methodology. The changes are as 

fol lows: 


a Sample tubes were analyzed using a heating tape desorption u n i t . 
Flow from that unit was directed through the purge chamber of a 
Tekmar LSC-2 purge and trap sample concentrator . 

a In terna l standards used for t h i s a n a l y s i s were bromochloromethane, 
2-broao-l-chloropropane, and 1,4-dichlorobutane. These components 
were added to the Tekmar purge tube prior to sample desorption. 

•	 Surrogate spikes were a l so u t i l i z e d for these ana lyses . A known 
quantity of d^-dichioroethane, dg-benzene and dg-toluene was 
in jec ted d i r e c t l y onto the upstream end of the sample tube prior to 
desorption. The use of surrogate spikes was added to the program as 
a means of obtaining an indicat ion of e f f i c i e n c y of tube desorption. 
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All other calibration and tuning procedures were implemented as 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 CC/MS techniques as detailed above for combustible 
waste feed. 

Contaminated Water 

These samples were analyzed for POHCs using the purge and trap CC/MS 
procedure as described for VOST condensates. 

PRIORITY POLLUTANT VOLATILE ORGANICS 

Samples of the scrubber water supply and composited scrubber water were 
analyzed for priority pollutant volatile organics using CC/MS purge and trap 
protocols 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 Combust ion/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 procedure* for the analysis of project samples included 

analysis of laboratory quality control samples, replicate aliquots of project 

samples and NBS Standard Reference Materials (SRM) and, for organic analyaea, 

the use of surrogate spikes. Quality control data for each of the major 

analytical categories are presented in this section. 


TOTAL CHLORINE AMD CHLORIDES 


Waste Feed 


Quality control protocols for the determination of total chlorine in the 
waste feed included analysis of replicate aliquots of a project sample and a 
reference sample (Alpha Resources, Inc . , Stevensville, Michigan) cert i f ied for 
chlorine content- Instrument calibration was verif ied, prior to analysis of 
project samples by analysis of a quality control sample certif ied to contain 
281 ug/ml chloride; the reported value was 270 yg/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 were 13.3 
and 13.8 percent total chlorine. A sample of oi l certif ied 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 chlorine, 
a recovery of 95 percent. 

Water 

Quality control 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 og/l , a recovery of 104 percent. 


Particulate F i l t e r s 

Quality control procedures for the determination of chloride on 
particulate f i l t e r s included preparation of a spiked f i l t e r . A blank f i l t e r 
was spiked with 0.5 ml of a 1000 ug/ml chloride standard and analyzed m the 

-aame manner aa project samples. The expected value was 500 mg C l  ; the 
-reported value waa 610 ag C l  , a 122 percent recovery. 



Impingers 

Quality control procedures for the determination of chloride in impinger 
samples included analys i s of an EPA qual i ty control sample. The reported 
value for WP 478-3 waa 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 analys i s of an NBS Standard Reference Material and 
analys is of r e p l i c a t e a l iquots of a project sample. An aliquot of NBS SRM 
1085, Wear Metals in Lubricat ing O i l , was prepared and analyzed with project 
samples, the r e s u l t s are presented in Table 5-1. Replicate al iquots of the 
combustible waste feed composite from Run 1 were c a r r i e d through the en t i re . 
preparation and a n a l y s i s procedure in order to assess a n a l y t i c a l prec i s ion , 
these resu l t s are presented in Table 5-2. 

Sol id Wastes 

Quality control procedures for the determination of metals in the s o l i d . 
waste leachate included ana lys i s of an EPA qua l i ty control sample for the 
metals of i n t e r e s t ; these r e s u l t s are presented in Table 5-3. 

Part iculate F i l t e r s 

Quality control procedures for the determination of metals on par t i cu la te 
f i l t e r samples included analys i s of blank, f i l t e r spiked with an EPA q u a l i t y 
control sample and ana lys i s of NBS SRM 1648, Urban P a r t i c u l a t e ; these r e s u l t s 
are presented in Tables 5-4 and 5-5, r e s p e c t i v e l y . Recoveries for the urban 
part icu late are somewhat lower than expected. The low recoveries may be due 
to d i f f i c u l t i e s encountered in s o l u b i l i z i n g th is sample and may not r e f l e c t 
recoveries of these elements in project samples. No d i f f i c u l t i e s were noted 
in s o l u b i l i z i n g project samples. 

I n i t i a l data exhibited high l eve l s of s i l v e r in the f i e l d blank; the 
laboratory method blank did not have high s i l v e r l e v e l s . Analysis of the 
f i e l d blank and samples by atomic absorption spectrophotometry (AAS) confirmed 
the or ig ina l data generated using ICAP. Aliquots of several lots of acetone 
were placed in a beaker, evaporated to dryness and extracted with HF. This 
r e s u l t i n g extract was found to contain s i l v e r . While an adequate data base 
does not ex i s t at t h i s time, i t appears that the acetone used in the front 
h a l f r in se may have contributed a s i g n i f i c a n t quantity of s i l v e r to the blank 
and samples. 

ORGANIC ANALYSIS 

Waste Feed 

Aliquots of tetraglyme spiked with a s e r i e s of v o l a t i l e compounds were 
analysed with project samples; these r e s u l t s are presented in Table 5-6. 
Surrogate recoveries for the waate feed samples are included in Table 5-7 . 
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TABLE 5-1'. QUALITY CONTROL DATA: ANALYSIS OF NBS SRM 1085, 

' WEAR METALS IN LUBRICATING OIL 


Concentration (ug/g) 


Percent 

Element Reported Expected recovery 


Aluminum 278 296 94 


Chromium 263 298 88 


Copper 284 295 96 


274 300 91 


Lead 314 305 10) 


Iron 


Magnesium 206 297 69 


Molybdenum 285 292 98 


Nickel 
 296 303 98 
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5-2.- QUALITY CONTROL DATA: ANALYSIS OF REPLICATE ALIQUOTS 
OF-RUN 1 COMPOSITE WASTE .FEED (CCA 35263) 

Reported (ug/g) 

35263A 35263B Element 

Barium 120 119 

B e r y l l i u m 4..A2 4.08 

Cadmium 3.83 3.93 

152 Chromium 157 

20,100 I r o n 21,800 

<0.5 Selenium <0 .5 

<0.03 .S i l v e r <0.02 
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TABLE 5-3. QUALITY CONTROL DATA: ANALYSIS OF EPA AQUEOUS 

QUALITY CONTROL SAMPLE FOR METALS 


Concentration (ug/ml) 

Percent 
Element Reported Expected recovery 


Aluminum 127 120 106 


Cadmium 27 26 104 


Chromium 136 160 85 


Lead 237 240 99 


Mercury 4.2 3.5 120 


Selenium 64 60 107 
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TABLE 5-4. QUALITY CONTROL DATA: ANALYSIS OF SPIKED FILTER 
FOR TRACE -ELEMf.VTS 

Concentration (ug/foul)8 

Percent 
Element Reported Expected recovery 

Barium •496 478 104 


Cadmium -4-55 5.2 88 


Chromium 23-3 26 90 


Lead 32.8 32 
 103 


Mercury . 8.24 8.7 95 


S i l v e r 9.95 24 
 41 


'Reported as concentration in so lu t ion . 
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TABLE 5-5. QUALITY CONTROL DATA: ANALYSIS OF NBS 1648, 
URBAN PARTICULATE 

Concen t ra t ion (ug /g) 

Percent 
Element Reported Expected recovery 

Arsenic 129 115 , 112 


Barium 428 . 737 . 58 


Cadmium 72.8 75 97 


Chromium 121 403 30 


I r o n 25,800 39,100 66 


Lead 5,300 6,550 81 


Selenium KB* 27 


S i l v e r ND8 6 


•Not detected. 
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TABLE 5-6. QUALITY CONTROL DATA: ANALYSIS OF TETRACLYME SPIKES 
FOR VOLATILE ORGANICS 

Concen t ra t ion (mg/kg) 

Reported Average 
recovery 

Parameter 1/18/84 1/25/84 X Expected (Z) 

1 , 1 , 1 - t r i c h l o r o e t h a o e 2,200 2,000 2,100 2,000 105 


T r i ch lo roe thene 4,800 4,800 4,800 4,000 120 


Tetrachloroethene 1,900 1,800 1.900 1,600 119 
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TABLE 5-7. QUALITY CONTROL DATA: ANALYSES OF SAMPLES FOR VOLATILE ORCANICS SURROGATE RECOVERIES 

Sample 

Combustible Waste Feed 


Contaminated Water 


Scrubber Water 


Scrubber Water Supply 


Condensates 


CCA 
Control 

QC 835 

35257 

35263-1 

35263-2 

35269 

35273 


35254 

35255 

35256 


35287 

35290 

35293 


35284 

35285 

35286 


35225 

35228 

35229 

35230 

35231 

35232 

35233 

35234 

35235 


Sample 
I . D . 

Blank 

UC-A-V-1 

UC-l-CWF-1 

UC-l-CWF-1 

UC-2-CWF-2 

UC-3-CWF-1 


UC-CW-1 

UC-CW-2 

UC-CW-3 


UC-l-SW-1,2,3 

UC-2-SW-i,2,3 

UC-3-SW-1.2.3 


UC-SWS-1 

UC-SWS-2 

UC-SWS-3 


UC-CC-CD-FBB 

UC-CB-CD-1 

UC-CB-CD-2 

UC-CB-CD-3 

UC-V-CD-B 

UC-V-CD-FBB 

UC-V-CD-1 

UC-V-CD-2 

UC-V-CD-3 


< V l , 2 - d i ­
chloroethane

100 

84 

100 

88 

120 

90 


110 

100 

140 


110 

120 

110 


97 

100 

99 


110 

100 

.120 

86 

110 

100 

110 

130 

86 


X Recovery 

 dg-toluene 

90 

88 

65 

72 

80 

70 


70 

80 

79 


110 

110 

110 


100 

90 

130 


100 

100 

110 

90 

110 

100 

110 

130 


88 


Bromofluoro­
benzene 


90 

89 

70 

70 

90 

85 


74 

100 

93 


110 

120 

110 


100 

93 

120 


100 

100 

120 

91 

120 

100 

110 

130 

88 
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Waters 


Quality control procedures for the determination of volatile organics 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 \n Table 5-7. 

VOLATILE ORCANIC 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 recoveries for the condensate samples are included in 

Table 5-7. 


A field-biased blank Tenax and Tenax/Charcoal tube was analyzed for each 

run; these results are shown in Table 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, i t 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 


Precision 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, i s 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 f i l t e r s 

and front half rinses for chloride and metals was not addressed in the QA 

Plan. This represents additional work which was requested after completion of 

the QA Plan. 


Data on products of incomplete combustion (PICs) were lost due to a 

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 after completion of 
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TABLE 5-8. QUALITY CONTROL DATA: ANALYSIS OF EPA QUALITY 

CONTROL SAMPLE FOR VOLATILE ORGANICS IN WATER 


Parameter


Methylene- chloride


1.1- dichloroethane


Trans-l,2-dichloro­
ethylene 


Chloroform


1.2- Dlchloroethane


1,1,1-trichloroethane


Carbon tetrachloride


Trichloroethylene


Dibromochloromethane


Benzene


Tetrachloroethene,


Toluene


Chlorobenzene


Ethylbenzene


Concentration (ug/g) 


Percent 

 Reported Expected recovery 


 23 18 . . . 128 

 12 11 109 

 14 11 127 

 27 22 123 


 12 H 1 0 9 


 11 10 110 


 23 20 115 


' 25 20 125 


 .13 12 108 


 25 25 100 


i 


 8.8 8.0 110 


 70 74 95 


 19 17 112 


 62 66 94 


33 




TABLE. 5-9. QUALITY CONTROL DATA: ANALYSIS OF AQUEOUS SAMPLE 

• SPIKED WITH VOLATILE ORGANIC COMPOUNDS 


Concentration (ug/l) 


Percent 

Parameter Reported Expected recovery 


1,1,1-trichloroethane 11 10 110 


Trlchloroethene 26 20 130 


Tetrachloroethene 10 8.0 125 
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TABLE 5-10. QUALITY CONTROL DATA: RESULTS OF ANALYSIS OF VOST FIELD-BIASED BLANKS 


Quantity Detected (ng) 


Run 
no. 

Tube 
ID Freon 11

Trichloro-
t r i f l u o r o -

 ethane 

1,1,1-Trichloro­
ethane 

Trlchloro-
• ethylene 

Tetrachloro­
ethylene 

T 
T/C 

ND 
ND 

ND 
ND 

78 
41 

HD 
ND 

27 
17 

T 
T/C 

ND 
ND 

ND 
ND 

53 
41 

ND 
ND 

22 
20 

T 
T/C 

ND 
ND 

ND 
ND 

46 
46 

ND 
ND 

54 
19 

Average ND ND 51 ND 26 

quantity 
detected 
(ng) 

ND ­ <15 ng 

T ­ Tenax 

T/C ­ Tenax/charcoal 
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Run no. 


LA 


IB 


IC 


FBB (run 1) 


2A 


2B 


FBB (run 2) 


3A 


3B 


FBB (run 3) 


TABLE 5 - 1 1  . QUALITY CONTR '' DATA: SURROCATE 
RECOVERY-TENAX (VOST) SAMPLES 

Tube '

type


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


T 

T/C 


d4-l,2-dichloro­
 ethane


89 

110 


a 

140 


86 

100 


85 

120 


54»> 

130 


66 

12b 


92 

56»> 


95 

110 


100 

110 


110 

150 


Percent recovery 

(spiked at 200 ng) 


 dg-benzene


96 

110 


a 

130 


90 • 

99 


81 

100 


55«» 

120 


83 

5.5b 


110 

66 


99 

110 


140 

90 


120 

110 


 dg-toluene 


98 

130 


a 

150 


28 b 


100 


49 b 


130 


2.9b 


130 


43b 


2.0b 


130 

74 


160 

130 


98 

81 


120 

140 


•Sample data loat due to computer malfunction. 


L̂ow recovery of surrogate compound Indicates Incomplete desorption of the 

tube and/or a problem with the addition of surrogate compounds to the sample. 


T • Tenax tube 


T/C - Tenax/charcoal tube 


FBB - Field biased blank 
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TABLE 5-12. QUALITY CONTROL


Parameter 


TrichloroBonofluoromethane 


1,1,1-trichloroethane 


Trichloroethylene 


Tetrachloroethylene 


 DATA: ANALYSIS OF SPIKED TENAX TUBE 


Concentration (ng) 

Percent 


Reported Expected Recovery 


660 800 83 


670 800 84 


760 800 95 


880 800 110 
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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 AND SYSTEM AUDITS AND CORRECTIVE ACTION 


As stated 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'laboratory 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 

The Union Chemical f a c i l i t y was b r i e f l y described in Section 2. Operating 
data co l l e c t ed during the' test program are presented in Appendix B. Some of 
the key operating parameters are summarized in Table 6-1.. 

The average combustible waste feed rate was 4,610. g/min (610 l b / h r )  . 
Based on the measured heating value of 310,000 j / g (13,343 B t u / l b ) , the 
average heat input was 2.35 MW (8.1 x 106 B t u / h r ) . Ash content of the waste 
feed averaged 4.7 percent. Residues in the samples in ter fered with the 
measurement of v i s c o s i t y . The contaminated water feed rate exceeded the waste 
feed rate by about 30 percent. Large amounts of d i lu t ion a i r were added a f t e r 
the quench tower causing the tota l stack gas flow to be much higher than the 
combustion a i r input r a t e . The carbon monoxide (CO) concentrations io the 
f lue gas were measured by EPA Method 10 and were very low. 

Temperatures in the combustion system averaged 1205*C (2201°F) i n the 
freeboard or combustion zone above the bed and 1191'C (2146'F) at the i n l e t to 
the ash knockout chamber. After the ash knockout chamber, the f lue gases pass 
through the "reactor" (no longer used for any reac t ions ) where the temperature 
f a l l s to 964*C (1767*F). 

Deta i l s on the v a r i a t i o n s in temperature, combustion a i r flow, waste feed 
r a t e s , and CO.concentrations during each run are presented in Tables 6-2, 6-3, 
and 6-4. During each run , the above parameters were r e l a t i v e l y constant . 
A l so , each run was s i m i l a r except for the higher CO concentrations during the 
aecond run . 

PARTICULATE EMISSIONS 

Results of the EPA Method 5 part i cu la te emission tes t s are presented i a 
Table 6-5. The par t i cu la te emission concentrations, corrected to 7 percent 
0 2 averaged 1,150 mg/dscm (0.50 g r / d s c f ) . The mass emission rate averaged 
41 g/min (5 .4 l b / h r ) . The f i r s t run had the highest concentrat ion, corrected 
to 7 percent  0 2 , i n part due to the very high measured oxygen concentration 
o f 17.6 percent. This high oxygen concentration i s not cons is tent with the 
other two runs and the a v a i l a b l e data on combustion a i r flow, waste feed r a t e , 
and f lue gas flow r a t e . I f the same  0 2 concentration measured in Runs 2 
and 3 was assumed to apply to Run 1, then the par t i cu la te concentration for 
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TABLE 6-1. SUMMARY OF TEST RUN TIMES, FEED RATES, EXIT STREAM FLOWS, AND SELECTED PROCESS DATA 


Run 1 


Date 11/3/83 *


71B* 9:34-12:00 


feed rates 
Combustible vuti, g/mln *350c

Contaminated water, g/aln . 6370

Combustion air, trVfflin 48

Stack gae flow, •Vein" 108

Average CO concentration, ppa 2

Temperatures, *C 

Bed 738

Freeboard 1202

Inlet to ash knockout 1186

Reactor * 928

Inlet to quench tower 707

*V0ST aaaplea. ~~ 

M̂ethod S samples. 

*1.12 gal/aln with a density of 8.56 lb/gal ­
^Heating value waa 13,343 Btu/lb. 

•Dry atandard cubic aeters per minute. 


*ND - not detected. 


Run 2 


 11/3/83 


14:24-16:41


 4780 


 6160 


 49 


 116 


 11 


 731 


 1185 


 1198 


 1037 


 801 


 9.59 lb/mln. 


Run 3 


11/4/83 


10:41-13:11­

13:10-14:10b 


4700 


5670 


49 


116 


NDf 


729 


1228 


1188 


926­

707 


Average 


4610

• 8.1


6070 


49 


113 


4. 


733 


1205 


1191 


964 


738 


Average 

(English units) 


 610 lb/hr 

x 10* Btu/hrd 


800 lb/hr 


1750 ftVmin 


4000 ft3/mln 


1350"F 


2201*F 


2146'F 


1767T 

1360'F 
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TABLE 6-2. SELECTED PROCESS DATA FOR TEST RUN NUMBER 1 

Inlet to Inlet to Coabuatlblt Contaminated CO 
 quench Coabuation watte feed water flow* concea­

led Freeboard knockout Reactor tower air flow flow* (percent of tratlon6 

Tlaa (*F) (*F) C f ) (*F) (*F) ( f t  3 / » l n ) (gal/mln) ful l »c«le) (pn») 

a s n

9:30 1356 219* 21*6 1639 1259 1700 1.80 .48 2 

9:*5 1361 2209 2176 1653 1268 1700 1.87 .5  ° 2 

10:00 1371 . 21** 2182 1653 1251 . 1700 1.79 . 40 ND 

10:13 1353 2166 2184 1684 1277 1700 1.75 48 2 

10:30 1359 21*3 2153 1690 1293 1700 1.79 48 5 

10:45 1358 2148 2163 1708 1306 1700 1.81 48 ND 

11:00 1363 2142 2137 1711 1318 1700 1.82 48 . 3 

11:15 1362 2143 2175 1735 1331 1700 1.83 48 1 

11:30 1360 2149 2156 1739 1341 1700 1.80 *8 2 

11:*3 1359 2176 2178 1755 13*8 1700 1.87 «8 ND 

12:00 1365 2139 2172 1771 1362 1700 1.82 *8 2 

Average. *t 1361 2196 2166 1703 1303 - - ~ 

•C 738 1202 1186 928 707	 " 

•Meter	 reading! Indicating variation! ln real tlae flow. Average flova for each teat were calculated fro« 
meaaured changes In storage tank levels. 

6C0	 readings fro. a continuous nonltor operated according to EFA Method 10 were recorded every 3 -mutes. 
The reported value Is a 15-alnute average ending at the Indicated tlae. 
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TABLE 6 - 3 . SELECTED PROCESS DATA FOR TEST RUN NUMBER 2 

In l e t to Inlet to Coabu*tlble Contaminated CO 
aah quench Coabuatlon w«»t* feed water flow* concen­


led rr*(board knockout Reactor tower a i r flow flow* (percent of tration0 


(*') C P ) CT) CT) ( f t  3 / » l n ) ( g a l / s i n ) f u l l * c * U ) (PP") 


14:20 1376 2128 2193 1878 1458 1725 1.99 34 

14:33 1387 2131 2224 1889 1463 1725 1.94 54 


14130 1379 2186 2224 1901 1472 1750 1.93 54 


13:03 1381 2197 2208 1902 1476 1750 1.97 54 11 

13:20 1333 2207 2191 1909 1482 1750 1.83 42 11 

15:33 1334 2208 2154 1887 1472 1750 1.88 54 8 

15:30 1311 2173 2179 1898 1471 1750 1.98 34 5, 

16:05 1304 2109 2192 1909 1477 1750 1.95 54 19 
1.92 16:20 1132 2141 2197 1916 1486 1750 54 9 
1.89 16:33 1332 2149 2132 1887 1479 1750 54 17 

Avert**, *F 1347 2165 2189 1898 1474 


*C 731 1185 1198 1037 801 


•Meter reading* Indicating variation* ln real tlae flow. Average flow* for each teat were calculated' from 

neaaured change* ln (torage tank level*. 


°C0 reading* froa a continuous nonltor operated according to EPA Method 10 were recorded every 5 alnute*. 

The reported value 1* a 15-alnute average ending at the Indicated tine. 
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TABLE 6-4. SELECTED PROCESS DATA FOR TEST RUN NUMBER 3 

T i  ­
le d 

C F  ) 
Freeboard 

C  O 

Inlet to 
aah 

knockout 
C F  ) 

Reactor 
C F  ) 

Inlet to 
quench 
tover 
C') 

Coabuetlon 
air flow 
(ftVnln) 

Coabuatlble 
vaate feed 

flow* 
(gal/-ln) 

Cont ulna ted 
water flow* 
(percent of 
ful l acale) 

CO 
concen­
tration* 
(ppo) 

10i*0 1336 2246 2273 1689 1282 1725 2.00 64 KD 

10:53 1336 2236 2192 1673 1285 1725 1.9* 64 NO 

l l l l  O 1332 222* 2189 1600 1290 1750 1.91 •V NP 

11:23 1333 2233 2206 1694 1300 1730 1.89 65 

11:40 1351 2234 2144 1690 1308 1750 1.94 • 65 

11:33 1350 2241 2147 1693 1307 1750 1.89 65 ND 

12:10 1354 2243 2153 1702 1313 1750 1.81 65 ND 

12:25 1351 2267 2182 1717 1307 1750 1.91 63 ND 

12:40 1352 2243 2138 1720 1316 1750 1.72 65 ND 

12:53 1351 2258 2148 1725 1317 1750 1.85 65 ND 

13:10 1140 2239 2105 1716 1325 1750 1.80 65 1 

Average. *P 13** 2242 2171 1699 1305 


•C 729 1228 1188 926 707 


•Meter readings Indicating variations in real tlae flow. Average flow, for each teat were calculated froa 

•eaaured changes ln storage tank levels. 


6C0 readinga fro. a continuous .onitor operated according to EPA Method 10 were recorded every 5 .lnutea. 

The reported value 1* a 15-*lnute average ending at the indicated time. 
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TABLE 6-5. RESULTS OF PARTICULATE SAMPLING PROCRAM 

Run number 

1 

Date 11/3/83 11/3/83 

Time 9:34-12:00 14:24-16:41 

Nozzle diameter, i n . 0.300 0.300 

Barometric pressure, i n . Hg 29.78 29.78 

Time of t e s t , min • 120 120 

Sampled gas volume, f t 74.356 82.841 

Average gas meter temperature, °F 83 86 

Average AP, i n . H2o 0.27 0.32 

Average orifice pressure drop, in. Ĥ O 1.26- 1.6 

Standard gas volume, dscf 72.058 79.823 

Volume "of water collected, ml\ 642.8 727.6 

Moisture content, Z 30 30 

<X>2 content, Z 3.2 4.5 

0 2 content, Z 17.6 15.4 

CO content, ppm 2 11 

Average stack temperature, *F 151 158 

Pitot tube c o e f f i c i e n t 0.84 0.84 

Stack gas v e l o c i t y , afpra 2000 2200 

Stack area , sq,. i n . 452 452 

Volumetric flow r a t e , dscfm 3800 4100 

Isokinet ic r a t i o , Z 101 104 

Part i cu la te c o l l e c t e d , mg 941.74 682.63 

Part i cu la te emissions, gr /dscf 0.201 0.132 

Part i cu la te emissions 0.829 . 0.329 
corrected' to 7Z 0 2 , gr /dscf 

44 

11/4/83 

13:05-14:15 

0.300 

29.72 

60 

38.590 

68 

0.31 

1.47 

38.403 

328.2 

29 

4.4 

15.2 
ND 


154 


0.84 

2100 

452 

4100 


100 


366.94 

0.147 

0.355 



Run I would be 1,150 mg/dscm (0.50 g r / d s c f ) instead of 1,910 mg/dscra 
(0.81 g r / d s c f ) , and the three-run average would he reduced to 920 mg/dscm 
(0.40 g r / d s c f ) . . 

The p a r t i c u l a t e c o l l e c t e d by the Method 5 probe and by the Method 5 
f i l t e r were analyzed for chlor ide as an indicat ion of' l iqu id carryover from 
the scrubber. The r e s u l t s for Runs 1, 2, and 3, were 14.6 percent , 
34.0 percent, and 16.6 percent , r e s p e c t i v e l y . Assuming the chlor ide was 
present as CaCl2 , t h i s compound would represent 2-3, 53, and 26 percent of 
the p a r t i c u l a t e catch for Runs I  , 2, and 3, r e s p e c t i v e l y . These chloride 
r e s u l t s indicate a s i g n i f i c a n t amount of l i q u i d carryover from the scrubber. 
The l i q u i d carryover a l s o probably contains other elements contr ibut ing to the 
to ta l par t i cu la te emiss ions . 

The p a r t i c u l a t e emissions were a l so analyzed for selected metals . The 
r e s u l t s are shown in Table 6-6. Iron and lead were present at much higher 
concentrations than the other elements. T h e measured leve l of s i l v e r was much 
higher in the f i e l d blank than in the samples. These data indicate a possible 
sampling and/or a n a l y t i c a l problem despite the r a r i t y of s i l v e r as a labora­
tory or f i e l d contaminant. Presented barium data should a lso be considered as 
maximum values due to the r e l a t i v e contribution measured in the f i e l d blank 
(12 to 21 p e r c e n t ) . 

The combustible waste feed was a l so analyzed as the expected source of 
the emissions of metals . The r e s u l t s are presented in Table 6-7. Iron was 
present in the feed a t an average concentration of 2.08 percent. 

The r a t i o between the emissions of each element and the feed rate from 
the combustible waste i s a l s o presented in Table 6 -7 . These numbers should be 
used with some caut ion because r e l a t i v e l y small deviat ions can cause s i g n i f i ­
cant ly d i f f e r e n t r e s u l t s . For example, i f the cadmium waste feed rate were 
10 percent higher than indicated and the emissions were 10 percent lower, then 
the r a t i o would be 0.96 instead of 1.3. Further ind icat ion of the problem 
with measuring s i l v e r emissions i s evident from the very high r s t i o between 
the emissions and the feed. I t appears that high percentages of the a r s e n i c , 
cadmium, and lead i n the feed are emitted. Low percentages of barium, 
bery l l ium, chromatin, i r o n , and mercury are emitted. 

HYDROGEN CHLORIDE (HCl) EMISSIONS 

Emissions of HCl are contro l l ed by a quench tower and a cross - f low 
scrubber. The a l k a l i n i t y of the scrubbing so lut ion in each tower i s con­
t r o l l e d by the addi t ion of lime s l u r r y . During the three test runs , Union 
Chemical monitored the pH; data are presented in Table 6-8. 

The r e s u l t s of the HCl s sap l ing and a n a l y s i s program are presented in 
Table 6-9. The combustible waste feed contained an average of 13.8 percent 
t o t a l chlorine as c h l o r i d e . At the observed feed r a t e , potent ia l HCl emissions 
averaged 655 g / a i n or 86.6 l b / h r . The quench tower and scrubber were very 



TABLE 6-6. CONCENTRATIONS OF METALS IN PARTICULATE EMISSIONS 

Run 1 Run Run 3 Average 

Ug/"  3  6 
P g /  * pg/n3 Pg/g pg/m3 pg/m3 Bg/alnd 

Araenle 764 331 1,320 399 932 314 355 40.1 

Barlua 1,094 503 1,480 447 1,605 541 497 36.2 

Beryllium 23.7 10.9 39.4 11.9 36.0 12.1 11.6 1.31 

Cadalua 424 195 753 227 616 208 210 23.7 

Chroalua 509 234 1,160 350 962 324 303 34.2 

Iron 99,400 45.700 158.000 47,700 146,000 49,200 47,500 5.370 

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 

Selenlua <2 <0.92 <2 <0.60 <2 <0.67 <0.73 <0.082 

Silver 11.0* 5.1« 29.6e 8 .9 e 24.5e 8.3C 7.4* 0.840c 

•Result* have been corrected for laboratory method blanka but not for field blanks. With the exception of 

barlua and silver, the field blank vslues uere Insignificant compared to the sample values. 


bug per g of particulate. 


cpg per dry standard  a 3 of flue gas. 


'Derived froa the flue gss flow rate in Table 6-1 and the metal'concentrations ln this table. 


eThe field blank exceeded the saaple by a factor of 2.5 to 6. Thus, there may not be any measurable silver 

ln the emissions. 
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TABLE 6-7. CONCENTRATIONS OP METALS IN COMBUSTIBLE WASTE FEED AND COMPARISON OF INPUT RATES 


Arsenic 


Barium 


Beryllium 


Cadmium 


Chroalua 


Iron 


Lead 


Mercury 


Selenium 


Sliver 


TO EMISSION RATES 


Average concentration 

ln combustible waste 


(ug/g) 


19.3 


121 


4.67 


4.06 


166 


20,800 


458 


0.52 

<0.5 

<0.02 

Average 

feed rate 8 • 

(mg/mln) 


88.9 

558 

21.5 

18.7 

765 

95,900 

2,110 

2.40 

<2.3 

<0.092 

Average 

emission rate*­

(mg/mln) 


40.1 . 

56.2 

1.31 

23.7 

34.2 


5,370 


2,340 


0.023 

<0.82 

0.840? 

Ratio of emission to input 

from combustible waste 


0.43 

0.10 

0.061 

1.3 

0.045 

0.056 

1.1 

0.0096 

> 9 . 1 C • 

"Based on the waste feed rates reported ln Table 6-1 ond the average metal concentrations reported 
ln thle table. 

bFroa Table 6-6. 

cSince the measured silver In the field blank exceeded that ln 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 

Time Quench Cower pH Scrubber pH 

Run 1 9:30
9:45

10:00
10:15
10:30 •
10:45
.11:00
11:15
11:30
11:45
12:00

Average

 6.37
 8.10
 7.87
 7.52

 7.80
 6.26
 7.39 "
 7.03
 7.60
 8.15
 7.33

 7.40

 6.50 
 8.20 
 7.65 
 7.07 
 6.53 
 7.13 

 7.34 
 7.20 
 7.58 
 7.47 
 7.64 
 7.30 

Run 2 14:20
14:35
14:50
15:05
15:20
15:35
15:50
16:05
16:20
16:35
16:42

Average

 7.51
 7.40
 5.72
 7.25
 8.00
 7.34
 7.58
 5.60
 5.69
 6.72
 2.95

 6.52

 7.60 
 7.74 
 5.89 
 7.08 
 6.32 
 7.67 
 8.13 
 6.73 
 6.59 
 5.82 
 6.53 
 6.92 

Run 3 13:10
13:25
13:40
13:55
14:10
14:24

Average

 7.82
 7.55
 6.82
 7.67
 8.12
 7.71

 7.62

 8.31 
 7.62 
 6.45 
 7.57 
 6.74 
 6.76 
 7.24 
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TABLE 6-9. RESULTS OF HCl SAMPLINC AND ANALYSIS 

Run 1 Run 2 Run 3 Average 

Feed 

Combustible waste, g/min 4,350 4,780 1 4,700 4,610 

Total chlor ide concentration, Z 13.6 13.8 14.0 13.8 

Total chlor ide input, g/min 592 660 . 660 637 

Potent ia l HCl emissions, g/min 609 679 679 655 

Emission measurements 

Volume sampled, a? 2.04 2.26 1.09 

Total ch lor ide measured, mg 55.9 104.2 26 .7 . 

HCl concentrat ion, rag/m3 28.2 47.4 25.2 • 33.6 

Flue gas flow, m3/min 108 116 116 113 

HCl emiss ions , g/min 3.04 • 5.50 2.92 3.82 

l b / h r 0.40 0.73 0.39 0.51 

99.57 99.42 HCl c o l l e c t i o n e f f i c i e n c y , Z 99.50 99.19 

HCl concentrat ion, ppm 17.3 29.1 15.5 

17.6 15.4 15.2 0 j concentrat ion, Z 

HCl concentration 71.3»> 72.5 37.4 60** 
corrected to 7Z 0^, ppm 

Average quench tower pH 7.40 6.52 7.62 7.18 

Average scrubber pH 7.30 6.92 7.24 7.15 


•ppm by volume based on dry flue gas. 


• i f the 0  concentration for Run I is assumed to be 15.3 percent, the 
2


corrected HCl concentration would be 44.0 ppm and the average concentration 

would be 51 ppm. 
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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 lb/hr). The 

emission concentrations, on a dry basis, when corrected to 7 percent Oj, 

averaged 60 ppm (volume/volume). As has been previously suggested, there are 

some indications that the measured Hue gas 0  concentration (17.6 percent) 
2


in the fir s t test Tun may have been high. If the 02 concentration was 

actually 15.3 percent (the average of runs 2 and 3), then the average HCl 

concentration would be 51 ppm. 


CARBON MONOXIDE 


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 5-minute . 

intervals. These voltage readings were converted to concentrations based on 

the calibration 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 

higher during Run 2 for unknown reasons. Two readings of 30 ppm were recorded • 

during 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 

chroma to graph 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 (CC/MS) for five chlorinated organic 

compounds. The amounts of organic compounds in Che contaminated water were 

not significant when compared to the combustible waste. Average concentra­

tions in the combustible waste were 0.29 percent 1,1,2-tr ichloro-l ,2, 2 - t r i ­
f luoroethane , 1.5 percent trichloromonofluoromethane , 3.9 percent tetra­

chloroethene, 0.76 percent trichloroethene, and 5.1 percent 1,1,1-tr ichloroe­
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 


Run 1 	 Run 2 Run 3 

CO CO CO 
c o n c e n t r a t i o n , c o n c e n t r a t i o n , concentration, 

dry bas i s dry basis dry basis 
Time (ppm) Time (ppm) Time (ppm) 

30 ND 15:00 5.4 10:00 ND 

35 ND 15:05 16.5 10:05 ND 

AO 5.4 15:10 5.4. 10:10 ND 

45 ND 15:15 10.9 10:15 ND 

50 ND 15:20 16.5 10:20 ND 

55 ND 15:25 • 5 . A ' 10:7 5 ND 


10:00 ND 15:30 10.9 10:30 	 ND 

10:05 ND 15:35 8.2 10:35 	 ND 

10:10 5.4 15:40 5.A 10: AO 	 ND 

10:15 ND 15:45 10.9 10:A5 	 ND 

10:20 5.4 15:50 ND 10:50 	 ND 
15:55 	 10:55 ND 10:25 8.2 	 30. 
16:00 	 11:00 ND 10:30 2.6 	 13. 
16:05 	 ND 10:35 ND 	 13. 11:05 
16:10 	 a10: AO ND 	 8. 

10:45 ND 16:15 8. 11:55 	 ND 
16:20 10:50 2 .6 10. 12:00 	 ND 

10:55 ND 16:25 30.3 12:05 	 ND 
16:30 	 ND 11:00 5.4 	 2.6 12:10 

11:05 ND 16:35 19.2 12:15 	 ND 
16:40 	 ND 11:10 ND 	 5.A 12:20 
16:45 	 ND 11:15 2.6 	 10.9 12:25 

ND 11:20 2 .6 	 12:30 
ND 
ND 

11:25 2.6 	 12:35 
11:30 	 HD 12:40 

ND 11:35 ND 	 12:45 
ND 11:40 ND 	 12:50 
ND 11:45 ND 	 12:55 
b11:50 2 .6 	 13:00 

11:55 2.6 13:05 	 ND 
12:00 ND 13:10 	 2 .6 
12:05 ND 13:15 	 ND 
12:10 ND 
12:15 5.4 

•Readings not recorded between 11:05 and 11:55 due to condenser malfunction. 

^Missed reading. 
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TABLE 6-11. ANALYTICAL RESULTS FOR "POHCs IN COMBUSTIBLE WASTE FEED AND CONTAMINATED WATER 


t u n 2 

C o o r e a t r a t l o a 

U»/«> 
Feed r a t a * 
( ( / • la) . 

C o n c e n t r a t i o n 

( v t ' i  ) 

Peed r a t a * 
< ( / . l o > 

Conctnt r a t Ion Feed r a t a " 
( ( / • I n ) 

C o n c e n t r a t i o n
( " « / • )

 Food r a t a 
 ( ( / . i n ) 

CaaWatltle mat* 1—4 

M , 2 - T r l c a l o r » -
1 , 2 , 2 - r . r l f l a a r a t b a B * 

t r l t h l o r o -

1.000 

D . 0 0 0 

1 J . 1 

«).) 

I . M O 

11,000 

1).» 

».) I f . 000 at .) 15.000 

11.4 

70 .7 

' aoso f l uo roaa thaao 

T a t r a c h l o r o o t b o B a 

T r l c h l o r o o t h o a a , 

1 , 1 , 1 - T r l c h l o r o a c k a a * 

43 .000 

7 .200 

) ) . 0 0 0 

117 

1 1 . ) 

I l  l 

18 ,000 

t . t o o 

50.000 

182 

1 2 . ) 

23* 

36,000 

0 ,900 

40 .000 

169 

4 1 . 8 • 

230 

)9,«O0 

7,600 

51,000 

179 

3 ) . l 

2)3 

C a a t o a l a a i e d v a t e r

l . l . l - t r l c M o r a -

 f a r t 
0.11 0 .001 0.2) 0 .002 0 . ) ) 0 .002 0.2) 0.00. ' 

1,2,7-trlfl.oroathane 
T r l c b l o r o ­ 0 . 0 0 0 ) 0 . 0 7 ) 0 . 0 0 0 ) 0 .0O0) 0.08) 0.0O0) 

a o o o f l u o r o a o t h a n * 

T a t r a e h l o r o a t h a a a 

T r l c h l o r o o t n a a a 

1 . 1 . 1 - T r l c b l o r o o t h a a * 

4 .2 

4 .4 

IS 

0.0) 

0.0) 

0.1 

4.7 

4.* 

11 . 

0 . 0 1 

0 . 0 1 

0 . 1 

4 .6 

4 .6 

17 

0.03 

0.0) 

0.1 

4 . ) 

4 . 6 

17 

0.0J 

0.0) 

0.1 

T o t a l l e a d 

1.1.2- TrWhlore­
1,2,2-trllluoroalheno 

13.1 1 1 . • 13.2 D . 4 

T r l e h l o r o - I ) .  ) 57.4 1 9 . 1 70.7 

' e»nof luoroe thane 

T o t r a c a l o r o a t h e o o 

T r l c h l o r o o t n a a a 

1 , 1 , 1 - T r t c b U r o a t k a M 

i«7 

) I . I 

211 

1(2 

)2 . )

J)» 

• 

169 

4 1 . • 

2 ) 0 

179 

35.; 

23) 

• S a a r t oo t h o «aata feed r a t o o r a e e " * d l a Taa le a - 1 aaa tha c o o e . n t r a t l o n e r e p o r t e d l a tho t a b l e . 
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V o l a t i l e Organic Sampling Train (VOST) and Cas Chronatography/Mass 
Spectrometry Analyaia 

Each of the three runs included two or three sets of Tenax and Tenax/char­
coal cartridges and two impingers. The cartr idges were each analyzed separ­
ately by thermal desorption CC/M6, and the impingers were analyzed by purge 
and trap CC/MS-. VOST blank corrections were based on f i e ld -b iased b lanks . 
Detailed a n a i y t i c a l data are presented in an Appendix E . 

The VOST r e s u l t s are summarized in Table 6-12. One compound ( 1 , 1 , 2 - t r i c h ­
l o r o - l , 2 , 2 - t r i f l u o r o e t h a n e ) was not detected in any of the VOST samples and i s 
therefore reported as bjelow the detection l i m i t of 10 ug/m^. A concentration 
of 10 ug/in3 of l , l , 2 - t r i c h l o r o - l , 2 , 2 - t r i f l u o r o e t h a n e is equivalent to 1.2 PP*> 
(volume per volume b a s i s ) . Concentrations of the other compounds were in the 
10 to 135 ug/m3 range. 

Destruction/removal e f f i c i e n c i e s for each run and the average of the 
three runs are reported in Table 6-1.3. The compounds are l i s t e d in the order 
of their i n c i n e r a b i l i t y as published by EPA for Appendix V I I I const i tuents 
with the exception that the f i r s t compound i s not an Appendix V l l l po l lu tant . 
The destruction/removal e f f i c iency for each compound exceeded 99.99 percent , 
and for one compound the destruction/removal e f f i c i e n c y exceeded 
99.999 percent. 

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

The CC/ECD analyses were conducted in the f i e l d to obtain an immediate 
indicat ion of incinerator performance. The CC/ECD analyses were not intended 
to be the primary quanti tat ive measurement of emissions. The concentrations 
measured by this method are compared to the VOST CC/MS r e s u l t s in Table 6-14. 
In general, the GC/ECD resu l t s show reasonable agreement with the CC/MS 
r e s u l t s . I t should be noted that the CC/ECD r e s u l t s were not blank corrected 
because the blanks were below the instrument c a l i b r a t i o n range and thus 
d i f f i c u l t to quant i fy . 

Destruetion/removal e f f i c i e n c i e s based on the CC/ECD analyses are shown 
in Table 6-15. One compound appears to be below 99.99 percent, while the 
others are above 99.99 percent. The d e f i n i t i v e program r e s u l t s should be 
based on the VOST CC/MS analyses conducted in the laboratory, not on the 
Tedlar bag CC/ECD analyses conducted in the f i e l d . 

Products of Incomplete Comb ast ion 

The program plan ca l led for analys i s of the VOST samples for products of 
incomplete combustion ( P I C s ) . I t was agreed that these would be defined as 
i d e n t i f i a b l e compounds exceeding 100 ug/m3. No data are ava i lab le on 
products of incomplete combustion due to a computer f a i l u r e . A de ta i l ed 
discussion of the problems encountered i s provided in Section 5. 
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TABLE 6-12. "AVERAGE EMISSIONS OF ORCANIC CONSTITUENTS BASED ON CC/MS ANALYSIS 
OF VOST SAMPLES 

tun 1 Run 2 Sua 1 
— • • • • — — — i' i . — — -- — Average 
Concentratloo Ealsalone* Concentration Ealaslona*' Concentration Eaitalons* ealaslont 

Coarpound (wg/aJ) (g/aJln) (ug/a3) (g/aln) (ug/o3) (g/«ln) (g/aln) 

1,1.2-Trlchloro- <10 <0.00108 <10° <0.00116° <10 <0.00116 <0.00113 
1,2,2-trlfluoroethane 

29b

Trlchloro- 57 0.00616 	 0.00336° 59 0.00684 0.00239 

aonofluoroaethane 

TetraehloroethaM «2 0.00453 13-18».« 0.00164* 133 0.0157 0.00113 

<0.00108 <10° <O.00116° 21 0.00267 0.OO0B6­
0.0016c 

Trlchloroetbeoe <10 

' c1,1,1-Trichloroethane <10 <0.00108 5.5 - l l  b  0.00096° 10 - 15c 0.00145 0.00098 

•Baaed-oo tha Indicated concentration! and the flue gai flow rates reported ln Table 6-1. 

•Low	 recovery of surrogate coapounds Indicates Incomplete desorption of the tube and/or a problea with the addition of 
surrogate coapounds td the aaaple. 

cThe range la derived by averaging the two or three results which Included one or aore below the detection Hal t . 
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TABLE 6-13. DESTRUCTION/REMOVAL EFFICIENCY (DRE) RESULTS BASED ON CC/MS ANALYSIS OF VOST SAMPLES 


Run 1 Run 2 	 Run ) 
'— Average 

Input Ealatlene DU Input Ealealont DRE Input talealona DRE DRE 
(g/aln) (g/aln) (percent) (g/aln) (g/aln) (percent) . (g/aln) (g/aln) (percent) (percent) Compound 

11.1 <0.0010g >99.9918 13.» <0.60116* >99.9917 11.2 «0.00116 >99.9912 «99.991S 1,1.2-Trlchloro­
1,2,2-trtfluoroethaae 

65.J 0.00616 99.990* 57 . * 0.00336* 99.9941 89.1 0.0068* 99.9923 99.9916 Trlchloro­
aoaotluoroaethene 

187 0.00*) )a 99.9976 182 0.00164* 99.99910 169 0.01)7 99.9907 99.9958 Tecrachloroetheae 

11 . ) «0.00108 >»9.»»65 i l  . i « 0 . 0 0 m » >»9.9964 * l . t 0.00267 99.991* 99.995J Trlchlareathao* 

2)1 <0.00108 >99.999)1 J39 0.00096* 99.99960 2)0 0.0014J 99.99937 99.99949 1,1.l-Trlchleroethaoe 

•Low	 recovery of eurrogate coapounde Indicated incomplete deeorptlon of the tube and/or a problea with the addition of aurrogate 
ccjapounda to the eaeple. 
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TABLE 6-14. COMPARISON OF EMISSION CONCENTRATIONS MEASURED BY TEDLAR BAGS—GC/ECD 

AND VOLATILE ORGANIC SAMPLING TRAIN—GC/MS (ug/m3) 


Run 1 Run 2 Run 3 Average 


Compound CC/ECD CC/MS CC/ECD CC/MS CC/ECD GC/MS CC/ECD CC/MS 


22 < 10 13 < 10 14; < 10 .16 < 10 
1,1,2-Trichloro­
1,2,2-trlfluoroethane 


55 57 43 29 60: 59 53 48 
Trichloro­
monofluoromethane 


42 68 58 13 - 18« 255' 135 127 64 
Tetrachloroethene. 


a
18 < 10 16 < 10 < 15 23 ' 11-16* 8- 14Trlchloroethene 


1.1.1-Trlchloroethane 33 < 10 29 5.5-11" 70 10 - 15* 44 10 


•The range ia derived by averaging two or three results which included one or more below the detection 

limit. 
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TA3LE 6-15. DESTRUCTION/REMOVAL EFFICIENCY (DRE) RESULTS BASED ON CC/ECD ANALYSIS OF TEDLAR BAG SAMPLES* 


«un 2 	 Run 3tun 1 
Ay f i t 

Input b l u l o m DU Input t . l . i l o n . DU Input t.la.lone DRX D U 

<g/»ln) ( • / • !« ) (percent) ( g / . l n ) ( g / . l n ) (percent) (g / . l n ) (g/eln) (percent) (percent) 

13.9 0.00151 99.989 13.2 0.00162 V9.*88 99.986 13.1 0.00237 99.982 1,1,2-TrIchloro­
1,2,2-trlfluoroethane 

65.J 0.00591 99.9909 ' 57.6 0.00498 99.9913 89.3 0.00696 • 99.9922 99.9915 

Trtctaloro­

•ooof luoroa* thjno 

99.982 99.9915 

187 0.00720 99.9961 182 0.00672 99.9963 169 0.0296 


Tetrachloroethene 

41.8 <0.00174 >99.9958 99.99*6 31.J 0.00196 99.9938 32.5 0.00185 99.9943 
Trlchloroethene 

0.00812 99.9965 99.9979 0.00336 99.9986 230 
0.00355 99.9985 239 
1,1.1-Trlchloroethene 231 

•Meld	 analyeee conducted to provide en la.edl.te Indication of eoleelone. Conclusion, reg.rdlng de.tructlon/reoov.l efficiency .hould 
be baaed on CC/MS reeulta ln Tablet 6-12 and 6-13. 

l i t 
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However, wc believe there would have been no PICs at the observed 
destruction eff iciencies. The above conclusion is based on tests, for EPA, of 
six small boilers that were burning waste o i l . The waste oil was spiked with 
chloroform, 1.1,1-trichloroethane, trichloroethene, and tetrachloroethene at 
concentrations of 0.2 to 0.5 percent. The destruction/removal efficiency was 
typically only percent compared to greater than 99.99 percent at Union 
Chemical. Emission concentrations veraged about 100 ug/m/3 compared to 
about 50 wg/m* at Union Chemical. Under these circumstances, there were no 
PICs present at concentrations above 100 ug/m*. Because the destruction 
removal efficiencies were much higher and the emission concentrations were 
lower at Union Chemical, i t . is unlikely'that any PICs were emitted. 

OTHER ANALYSES 

RCRA EP Toxicity 

The ash collected in the cyclone, and the scrubber sludge were extracted 
and analyzed im'accordance with RCRA EP toxicity procedures. The results are 
presented in Table 6-16. The concentrations of a l  l the trace metals were far 
below EPA hazardous waste cr i t er ia . 

Scrubber Water and Scrubber Water Supply 

Three samples of the 'scrubber water and scrubber water supply were anal­
yzed for 31 volati le organic priority pollutants. The only compound detected 
in the scrubbec water was methylene chloride, a common laboratory contaminant, 
at concentrations of 8.7, 13, and 8.5 Ug/l. The detection limits for acrolein 
and acrylonitz-ile were 40 Ug/l, and for the other compounds the detection 
limits were 1 mg/l. 

The scrubAer wster supply also contained methylene chloride at similsr 
concentrations CIO, 9.7, and 7.6 ug/ l ) . Low concentrations (<10 ug/l) of 
1,1,1-tr ich louse thane, trichloroethene, tetrachloroethene, toluene, and 
ethylbenzene vaere detected in one or more of the scrubber water supply samples 

Principal Organic Hazardous Constituents in Ash and Sludge Samples 

Three samples of the ash from the cyclones were analyzed for the five 
test coapoundis. None of 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. Because the scrubber water did 
not contain any of the five test compounds (detection limit 1 ug/l on 1 ppb), 
i t i s very unlikely that any of the cOmpounda would have been detected in the 
sludge. 
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TABLE 6-16.

Ash
Cwg/l)

Arsenic <30

Barium 72

Beryllium <1

Cadmium 12

Chromium(VI) < 3

I r o  n 648

Lead < 20

Mercury < 0.5

Selenium < 20

Silver < 1

 RCRA EP TOXICITY ANALYSES 


Concentration in Aqueous Leachate 


Hazardous waste 

 Scrubber sludge crite r i a 


 (Kg/D	 (Ug/l) 

 < 30	 5,000 

 305	 100,000 

 < l Not established 

 71 1,000. 

 <4 5,000 

 <4 Not established 

 456 5,000 

 < 0.5	 200" 

 <20	 1,000 

 <i 5,000 



APPENDIX A 

QUALITY ASSURANCE PROJECT PLAN 

The enclosed Quality 'Assurance Project Plan was prepared in August 1983. 
An amendment, a lso included in t h i s Appendix was prepared in September 1983. 
P r i o r to the f i e l d program in November 1983, the a n a l y t i c a l program was 
modified to include trace metal analyses of the Method 5 f i l t e r s  . In 
a d d i t i o n , i t was decided to use EPA Method 10 to measure CO, These and other 
changes are reviewed in Section 1-6 of t h i s report . Subsequent to the f i e l d 
program, i t was decided to analyze the f i l t e r s for chloride as a possible 
contr ibut ion to the high part icu late loading. 
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Amendment 
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The Quality Assurance Project Plan is amended to provide for the ana lys i s 
of f lue gas samples for v o l a t i l e products of incomplete combustion and the 
analys i s of'waste feed samples for s p e c i f i c metals of i n t e r e s t . Additions to 
the text of the QAPP are as follows: 

QAPP	 Section 7.2.A V o l a t i l e Product's of Incomplete Combustion 

(.Additional Section) 

The col lected VOST samples w i l l a l so be analyzed for v o l a t i l e products of 
incomplete combustion  ( r * C s )  . Mass spectral , data w i l  l be obtained for up to 

•10	 peaks noted or the to^ai ion chromatogram at l e v e l s greater than 
100 pg/m3. The concentration l eve l s for these peaks w i l l be obtained by 
comparison of peak areas to that of the c loses t e lut ing internal standard. 
Where necessary, background correct ion of the mass spectrium w i l l be achieved 
by computer subtract ion. A probabi l i ty-based l i b r a r y search (PBS) w i l l then • 
be conducted by computer rout ine , comparing the unknown spectra with those of 
the EPA/NIH l i b r a r i e s . The computer search w i l l provide up to 10 possible 
matches; pos i t ive i d e n t i f i c a t i o n w i l l be made when the following c r i t e r i a are 
met: 

a The in tens i ty , r e l a t i v e to the base peak, o f a l l major peaks 
(greater than 30 percent of the base peak) agree wi th in 20 percent . 

a) A l l peaks present i n the l i b r a r y spectrum at greater than 20 percent 
of the base peak are present in the unknown spectrum. 

•	 The unknown spectrum does not have any peaks present at greater than 
20 percent of the base peak that are not in the l i b r a r y spectrum or 
are not c l e a r l y a t t r i b u t a b l e to coeluting m a t e r i a l . 

QAPP Section 1.3.7 Flue Gas 

( E x i s t i n g Sect ion) 

Include: The co l lec ted VOST samples w i l l a l s o provide for the a n a l y s i s of up 
to 10 products of incomplete combustion (PIC) by CC/MS techniques. 
Data w i l l be reported for those confirmed components exhib i t ing 
concentrations greater than 100 yg/m 3 . 

Table 1-3 Summary of Flue Gas Sampling and Analysis 

( E x i s t i n g Tsble) 

Test Sampling Analysis 
Parameter Method Method 

Include: PIC • V o l a t i l e organic Thermal desorption-
train CC/MS 



QAPP Section 7.5 Combustible Waste Feed-Metals Analyses 

(Addit ional Section) 

The combustible waste feed samples w i l  l be analyzed for a number of metals 
including a r s e n i c , barium, beryl l ium, cadmium, chromium, l ead , mercury, 
selenium and s i l v e r . Al l of these metals with the exception of mercury w i l l 
be prepared for ana lys i s by means of contro l l ed dry ashing. This technique 
b a s i c a l l y involves the placing of sample a l iquot s (2-5g) in platinum cruc ib les 
beneath an adjustable array of IR lamps. The lamps are gradually lowered to 
achieve temperature ramping thereby precluding the actual combustion of the 
o i l and r e s u l t a n t loss of -vo la t i l e metals. Samples are heated v i a the 
IR lamps u n t i l they resemble t a r . They are then transferred to a cold muffle 
furnace where the temperature is gradually elevated to 600°C. Previous 
ana lys i s of fuel samples using th is procedure indicate that the v o l a t i l e 
elements, such as a r s e n i c , are not los t during the ashing procedure. This • 
temperature i s maintained u n t i l the samples are at constant weight. The 
resu l tant ash is d isso lved by means of hot l ^ l n i t r ic/hydroch lor ic a c i d . 
Metals concentrations are subsequently determined by means of Induct ive ly 
Coupled Argon Plasma Emission Spectroscopy ( ICAP) . 

The a n a l y s i s of mercury in the waste feed samples presents a problem i n ' 
that the mercury may be present in v o l a t i l e organometallic compounds. 
Consequently, a digest ion procedure designed to recover the t o t a l mercury i s 
required . We propose using ASTM Method D-3684-78 "Total Mercury in Coal by 
the Oxygen Bomb Combustion/Atomic Absorption Method." This procedure combusts 
the sample in an oxygen r i c h atmosphere with the mercury vapors co l l e c t ed in a 
d i lu te n i t r i c ac id so lu t ion . The ac id so lut ions and the so lut ion used to 
r inse the bowl are combined and subsequently analyzed by cold vpor atomic 
absorption. 

QAPP Section 1.3.1 Combustible Waste Feed 

( E x i s t i n g Section) 

Include: The samples w i l l a l so be analyzed for a number of metals including 
a r s e n i c , barium, b e r y l l i u m , cadmium, chromium, l ead , mercury, selenium and 
s i l v e r by e i ther Induct ive ly Coupled Argon Plasma Emission Spectroscopy (ICAP) 
or cold vapor atomic absorption techniques. 

Table 1-2 Summary of Sampling and Analysis Plans for L iqu id and So l id Streams 

Number of Number of 
Sample type samples co l l ec ted samples analyzed Analys is Method 

Include: 

Combustible 
Waste feed 36 VOA v i a l s 3 composites Metals ICAP/AA 
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1.0	 PROJECT DESCRIPTION 


l .  l OVERVIEW 


Union Chemical Company, inc. operates a fluidized bed hazardous waste 


incinerator in South Hope, Maine. Permit applications have been submitted to 


the Maine Department of Environmental Protection and the U.S. Environmental 


Protection Agency's Region I Office. The purpose of this document is to 


complete the required submittals by addressing the sampling and analysis 


portions of the required t r i a l burn plan. The overall objective of this 


project is to conduct a t r i a l burn to demonstrate compliance with the 


hazardous waste incinerator performance standards. The results of the this 


program wil l include: 


• A quantitative analysis of the t r i a l principal organic hazardous 
compounds (POHCs) in the waste feed to the incinerator. 

• A quantitative analysis of the exhaust gas for the concentration and 
aiass emissions of the t r i a l POHCs and hydrogen chloride (HCl) and 
the concentration of oxygen (O2). 

•	 If the HCl emission rate exceeds l.S kilograms of HCl per hour 

(4 lb per hour), a computation of HCl removal efficiency will also 

be performed. 


a A quantitative analysis of the scrubber water, scrubber sludge and 

ash residues for the purpose of estimating the fate of the t r i a l 

POHCs. 


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


a	 A computation of particulate emissions. 


a	 A continuous measurement of carbon monoxide (CO) in the exhaust gas. 


Required process dsta will be supplied by Union Chemical. In addition, Union 


Chemical wil l 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 methoda 


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


POHCs in the incineration flue gas. *A portable gas chromatograph equipped 




with an electron capture detector will be set up in « clem area near the site 


and used to measure POHCs in flue gas samples collected in Tedlar bags. Flue 


gas samples will also be obtained with a volatile organic sampling train 


(VOST). Tlie Tenax and Tenax/charcoal cartridges from the VOST will he 


returned to GCA's laboratory in Bedford, MA for analysis of POHCs by thermal 


desorption-gss chromatography/mass spectrometry. 


The POHCs that have been selected for analysis are tetrachlororoethane, 


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


although l,l,2-trichloro-l,2,2-trifluorethane is not on F.PA's Appendix VIII 


hazardous constituent l i s t , i t will be measured as an additional compound. 


These five compounds have been selected for analysis because they will be 


present in the waste feed at concentrations in the 2 to 5 percent range and 


because they rank, yery high on EPA's hierarchy of waste incinerability. EPA's 


hierarchy of waste incinerability, which is based on heat of combustion, 


includes 271 organic compounds with the number one ranked compound being the 


most difficult to incinerate. Tetrachloromethane is ranked second, 


tetrachloroethene is eleventh, trichloroethene is twenty-second and 


1,1,1-trichlo'roethane is twenty-fifth. Demonstration of the incinerator's 


ability to destroy these difficult to incinerate compounds should be adequate 


to conclude that i t can destroy other compounds on EPA's hierarchy with the 


exception of the top-ranked compound. 


Additional discussions of the incineration f a c i l i t y , sampling, and 


analysis are presented in this section in order to completely describe the 


project. Details of the project organization, sampling methods, analytical 


methods and the associated quality control procedures are presented in 


Sections 2.0 through l*t.O. 


1.2 FACILITY DESCRIPTION 


Union Chemical has submitted a detailed engineering description of the 


incinerator as part of i t s Part B permit application. A brief description of 


the facility is presented in this section as background to the ssmplihg and 


analysis strategy. A schematic of the Union Chemical fluidized bed 


incineration system is presented in Figure 1-1. 
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Figure 1-1. Schematic of Union Chemical fluidized bed incineration system. 
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Combustible wastes consist of residues from the solvent reprocessing 


operations and other organic chemicals not suitable for reprocessing. These 


wastes are mixed in either of two continuously stirred 1500 gal storage tanks 


to achieve the proper viscosity, chlorine content, solid content, and heating 


value. Typically', one tank contains nonchlorinated wastes and the other 


contains chlorinated materials. For this test program, drums of selected 


wastes will be mixed in-one ofthe tanks to meet the program specificatons. 


One tank of waste is sufficient for 24 hours of operation and will be 


sufficient for a l l three test runs. 


Potentially contaminated water is collected and stored to prevent site 


run-off. This water, containing trace organics, is also fed to the 


incinerator. 


The fluidized-bed incinerator is a refractory lined cylindrical vessel 


with a height of 24 ft and an inside diameter that varies from 32 in. in the 


bed area, to 42 in. in the freeboard area. Overfire a i r is injected into the 


freeboard area at five different heights. Primary combustion a i r , for bed 


fluidization, is supplied by a forced draft fan to the plenum below the air 


distribution plate. The distribution plate supports the s i l i c a sand bed and 


provides openings for injection of the fluidizing a i r . 


- The duct from the incinerator to the ash-drop-out chamber and the chamber 


itaelf are refractory lined. The ash knockout chamber i s essentially a 


settling chamber that collects small quantities of sand elutriated from the 


bed and coarse particulates from the waste feed. Typically, the temperature 


at the inlet to the ash-dropout chamber is 2000-22OO*F. 


Flue gases are cooled, after the ash dropout chamber by dilution in the 


reactor. The reactor was originally designed for dry neutralization of acid 


gases, but is no longer used for this purpose. 


A refractory lined Fisher Kostermann XQ cyclone removes most of the 


particulate matter from the flue gas. Solids are removed by a continuously 


operating rotary valve. 


In the quench tower, flue gases are cooled from about 1300*F to 18O-20O*F. 


Lime slurry is fed to the quench Cower for removal of BC1 from the gas 


stream. Quenching liquid is recycled after the solids are removed in a 


settling vessel. 


A 




The final control device i» horizontal cross flow packed tower 


manufactured 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. 


1.3 SAMPLINC AND ANALYSIS 


A l i s t of the seven-sample streams and the planned measurements is 


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


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


plans for flue gas sampling are discussed later. 


1.3.1 Combustible Waste Feed 


Six sets of duplicate combustible waste feed samples will be collected 


during each of the three 2-hour test runs. The samples wil l be collected from 


a tap on the feed pipe to the incinerator. The samples wil l be collected in 


Volatile Organic Analysis (VOA) vials and stored at 4*C pending analysis. One 


set of samples per run w i l l be composited for analysis of POHCs and chlorine. 


The other set w i l l be stored in CCA's sample bank. 


The combustible waste feed samples will be prepared for analysis of POHCs 


following the general approach outlined in Method A101.1 The actual method 


as developed and verified in the CCA laboratory w i l l employ a tetraglyme 


dispersion technique in lieu of polyethylene glycol. A small portion of the 


tetraglyme dispersion, wi l l be mixed with water and analyzed by purge and trap 


CC/MS procedures similar to EPA Method 624. The analyses wi l l be conducted 


using a Hewlett-Packard 5985 computerized CC/MS system. 


Total chlorine analysis of the combustible waste feed wil l be performed 


using Parr Bomb combustion (ASTMD808-63) with quantitation by ion 


chromatography. The samples wil l be oxidized by combustion ina Parr oxygen 




TABLE 1 - 1  . SUMMARY OF SAMPLE STREAMS AND REQUIRED MEASUREMENTS 

Scream type 	 Measurements 


Combustible wasCe feed POHCs,8 chlorine, ash, BCu 


Contaminated water feed POHCs, chlorine 


Ash . POHCs, EP toxicity^ 


Scrubber water POHCs 

Scrubber sludge POHCs, EP toxicicyb 

Scrubber water supply POHCs 

Flue gas Moisture, C02« O2, flow, 
particulate, POHCs, HCl 


•Trichloroethylene,	 teCrachloroeChylene, 1,1,1-trichloroethane, tetrachloro­
methane and 1,1,2-trichloro-l,2,2-trifluoroethane. 


bNot required for t r i a l burn. 




TABLE 1-2. SUMMARY OP SAMPLING AND ANALYSIS PLANS FOR LIQUID AND SOLID STREAMS 

No. of No. of 
samples •ample* 

analyzed0 Analysis Method Sainple type collected 

POHCs3 	 Tetraglyme—GC/MS 
1. Combustible Waste feed 36 VOA via l s 3 composites 
Chlorine 	 Parr Bomb--Ion 


chromatography 


Purge and trap—GC/MS 
2. Contaminated water 6 VOA v ia l s 3 composites 	 POHCs 
Chloride 	 Ion chromatography 


3.	 Ash 3-1 gal 1 composite POHCs GC/MS 
EP toxicity EP toxicity 

Purge and trap~CC/MS 
4. Scrubber water 18 VOA vials 3 composites 	 POHCs 


5. Scrubber sludge 3-1 gal 1 composite 	 POHCs GC/MS 

EP toxicity 


EP toxicity 

Purge and trap—GC/MS 
6. Scrubber water supply 6 VOA vials 3 samples 


POHCs 


•Trichloroethylene,	 tetrachlorethylene, 1,1,1-trichloroethane, tetraehloromethane and 1,1,2-trichloro­
1,2,2-trifluoroethane. 


bHot including additional quality control analyses. 
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bomb containing a sodium carbonate absorbing solution. The absorbing solution 


and washings will be .combined, diluted to volume and analyzed for chloride 


using a 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 experience has shown that the contribution of the 


contaminated water to.the total POHC feed is not significant and that the 

2 


contribution to the total chlorine is minor. Therefore, one set of 


duplicate samples, in VOA vials, will be collected per run. The samples wil l 


be stored at 4*C and analyzed within 14 days after completion of the sampling 


program. POHCs wi l l be analyzed .by an EPA Method 624 protocol with 


modifications approved for use in the CCA laboratory. 


Contaminated water samples wil l 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 periodically discharged to a 


55-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 wi l l 


be collected. 


Because the ashes are collected at temperatures above 1000'F, they should 


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


However, one of the three composites will be selected for analysis of POHCs. 


Th* analytical method wil l be similar to the procedure described for the 


combustible waste field; dispersion in tetraglyme followed by purge and trap 


CC/MS. 


One ash sample w i l l be aubjected to the Extraction Procedure Toxicity 


teat as outlined in 1261.24 and Test Methods for Evaluating Solid Waste.3 
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Samples of Che ash w i l l be extracted with deionized water which is kept at a

pH of S using acetic acid. The resulting extract w i l l be analyzed for 

arsenic, barium, cadmium, chrome VI*, lead, mercury, selenium, and silver 

Analyses for pesticides are not appropriate and are not planned. The 

Extraction Procedure Toxicity test i s not required by the incinerator 

regulations but w i l l be conducted co determine whether or not the ash is 

hazardous. 

- j£ 

1.3.4 Scrubber Water 

The water that i s recirculated through the packed bed scrubber and the 

quench Cower will be sampled to determine whether or not the POHCs are 

accumulating in the water. I t should be noted that this water is not 

discharged from the plant. During each run, three samples w i l l be collected 

in duplicate VOA v i a l s . Samples wil l be stored at 4*C and analyzed wichin 

14 days by purge and trap GC/MS procedures (GCA's approved version of EPA 

Method 624). One composite sample will be analyzed for each run. •> 
1.3.5 Scrubber Sludge 

, 
t 

The sludge that i s removed from the recirculated water wil l be sampled 

and analyzed for POHCs and EP Toxicity. At the end of each run, one grab 

sample w i l l be obtained. One of these three samples w i l l be selected for 

analysis of POHCs and EP toxicity. One sample should be sufficient because 

POHCs wi l l be measured in the water phase during each run and EP toxicity ia 

not required by the incineration regulations. 

1.3.6 Scrubber Water Supply 

One duplicate set of samples of the scrubber water supply wil l be 

collected during each run. Sampling snd analysis procedures wil l be similar 

to those discussed for the scrubber water. The results w i l l be used as blank 

corrections for any POHCs found in the scrubber water. 
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1.3.7 Flue Gas 


The most intensive sampling and analysis efforts will be devoted to 


quantifying the atmospheric emissions from the incinerator. The planned 


sampling and analysis procedures for this stream are summarized in Table 1-3. 


The particulate and HCL emissions will be determined using a standard EPA 


Method 5 sampling train. CCA will utilize a Hastings Air Velocity Meter for 


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


unit. This device eliminates the interference encountered while making flow 


determinations-in'particulate laden or saturated gss streams. The . .... 


concentration of fixed gases (C02, Oj, CO) w i l l 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 thermal conductivity 


detector. This method meets the requirements of EPA Method 3 and provides for 


better accuracy than traditional methods with Orsat analyzers. In accordance 


with the requirements of §270.62(b)(6)(ix) the concentration of CO in the flue 


gas w i l l also be continuously measured throughout the tests. The CO levels 


w i ll be monitored using a Horiba PIR 2000 detector. 


The determination of selected POHC concentrations in the flue gas will 


be the primary focus of the flue gas sampling and analysis program. The five 


compounds that will be measured are tetrachloromethane, trichloroethylene, 


tetrachloroethylene, 1,1,1-trichloroethane and 1,1,2-trichloro-l,2.2­

trifluorethane. These compounds have been selected because they w i l l be 


present in the combustible waste feed at concentrations in the 2 to 5 percent 


range and because they are difficult to incinerate as previously discussed. 


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


different destruction/removal efficiencies are summarized in Table 1-4. Two 


methods wil l be used to ssmple the flue gaa for VOHCs, the volatile organic 


aampling train (VOST) with CC/MS analysis and integrated gas sampling train 


with CC/ECD analyais. 
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TABLE 1-3. SUMMARY OF FLUE CAS SAMPLING ANO ANALYSIS 

Test 

parameter Sampling method Analysis method 


Moisture EPA Method 4 	 Volumetric 


Flow EPA Method 2 	 Hastings Air Velocity Meter 


C02, CO, Oj . EPA Method 3 equivalent 	 Cas chromatography/thermsI 

conductivity detection 


CO Continuous extraction 	 Continuous monitor—Horiba 

PIR 2000 


Particulate EPA Method 5 	 Cravimetric 


HCl EPA Method 5 impingers 	 Ion chromatography 


POHC Volatile organic sampling 	 Thermal desorption—GC/MS 

train 


Integrated gas sampling t r a i n 	 Cas chromatography/electron 

capture detection 
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TABLE 1-*. EXAMPLE POHC CO6JCENTKATtOHS IH THE STACK CAS AT SELECTED 

WASTE FEED CONCENTRATIONS AND DESTRUCTION EFFICIENCIES 


Waste feed Destruction/removal efficiency 
composition, 

percent by weight 99.99X 99.995Z 99.9975Z 99.999X 

2 120* 60 30 12 


4 240 120 60 24 


5 300 IM 75 30 


'All concentrations are in ug/m3. A concentration of 

30 ug/m3 . is approximately equivalent to 5 ppb (volume/ 

volume) depending on the molecular weight of the compound. 


With the VOST, Tenax and Tenax/charcoal cartridges are used to collect 


POHCs. Although this method is s t i l l being developed and validated by EPA, i t 


is expected to be adopted as a standard method in the future. Although i t 


offers increased sensitivity over the GC/ECD configuration, the demonstrated 


precision to date has not been as good as achieved with CC/ECD. Therefore, 


each run w i l l consist of three samples which will be averaged. Contamination 


problems i n i t i a l l y experienced by several users of the sampling train and 


encountered by CCA during the tests at Union Chemical in 1982 have been 


largely eliminated by incorporating more stringent storage and quality 


assurance measures into the handling of the VOST samples. For example, the 


sorbent cartridges wi l l be stored and transported under ice water. However, 


contamination by 1,1,1-trichloroethane may s t i l  l present a problem when flue 


gas concentrations are very low. The sorbent cartridges will be thermally 


desorbed and analysed by a CC/MS procedure similar to EPA Method 624. 


The VOST provides the capability to measure POHCs at concentrations wall 


below 30 ug/n' (e.g., I ug/«')- Therefore, if the incinerator is 


achieving a^des-tructioo remove1/efficiency well above 99.99 percent, the VOST 


results should unequivocally demonstrate that the destruction removal 


efficiency ie greater than 99.99 percent (see Table 1-4). 


Prior to the initiation of the VOST sampling and as a part of each of the 


teat runs CCA will determine the concentrations of individual POHCs in the 


stack gas using gas chromatographic techniques. Samples of flue gas wi l l be 
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collected in Tedlar bags with <m integrated gas sampling train. Tne amp les 


w i l l be analysed by gas chromatography with electron capture detection. A 


field transportable gas chromatagxapb will be aet up in a nearby clean area 


for this program. 


1.4 SCHEDULE AND REPORTING 


The field sampling 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. " 


Day Activity 


1 Travel and set up 


2 Complete set up, caiiiteate instrumentation 

(CC's and continuous roonitors ) 


Screen stack emissions to determine 

approximate POHC emias'Jnons 


3 Conduct test run 1 


4 Conduct test runs 2 and 2 

5 Pack and travel 


The Federal regulations for hazardous «a*£e incinerator permita require 


that the results of the t r i a l burn be submitted EPA within 90 days of 


completion of the t r i a l burn, or later i f approved by the administrator 


(1270.62(b)(7). To meet the schedule, CCA plans to complete the laboratory 


analyses within 50 days, submit the draff .report to Union Chemical within 


70 days, and prepare a final report incorporating comments from Union Chemical 


within 85 days. 


The final report w i l l contain discussions of the field .sampling 


procedure*, laboratory procedures, quality control procedurea and resalta. 


appropriate raw data sheets and the result* of the program. 
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2.0 PROJECT ORGANIZATION 


The project organization chart for this project is presented in 


Figure 2-1. 


The Division QA Manager is the responsible Quality Assurance Officer for 


this project. She will- review and approve the QA Project Plan before i t is 


submitted to EPA. She w i l l ensure that any necessary revisions are made and 


she will check on implementation of the QA Plan during the l i f e of the 


project, scheduling performance or system audits as necessary. 


She w i l l initiate or follow up on corrective actions and aid in 


preparation of a section of Che Final Report summarizing QA/QC activities and 


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


achieved. Quality control problems found and corrective actions taken wil l be 


described. 


The Environmental Measurements Department (Field Operations) and the 


Laboratory Analysis Department (Sample Analyses) QC Coordinators oversee and 


implement the ongoing QC program within their departments. They will ensure 


that the required.QC procedures for this project are followed, initiaCe 


correccive actions as necessary, and maintain and report the QC records and 


results for this project. • 
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Figure 2-1. Project organization and responsibility. 
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3.0 QA OBJECTIVES FOR PRECISION, ACCURACY 


AND COMPLKTKNESS 


The collection of data that can be used to successfully accomplish the 


goals outlined in Section 1.0 of this Quality Assurance Project Plan requires 


that the sampling and analytical procedures be conducted with properly 


operated and calibrated -{uipmcnt by trained, experienced personnel. 


Precision, accuracy and completeness 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 Section 12.0 of this Plan. 


It is recognized tjhat the usefulness of the data is contingent upon 


meeting criteria for representativeness and comparability. Every effort w i l l 


be made to assure representativeness by adhering st r i c t l y to the sampling and 


analytical protocols outlined. The QA objective is that a l l measurements be 


representative of the different streams sampled and. of the incinerator 


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


being generated be comparable with measurements made under similar process 


conditions by CCA or another organization. 
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TABLE 3-1. GOALS


Measurement (method)


Particulate (EPA M-5)


Carbon Monoxide (NDIR)


HCl Emissions

(impinger t r a i n ) 


V o latile organics


RSD " Relative Standard


 FOR PRECISION, ACCURACY AND COMPLETENESS—SAMPLING 


Precision 

 (standard deviation) Accuracy Completeness 


 122 RSD Not determinable 952 


 +2.52 +2.52 952 


 Untested Untested Untested 


 Not documented Not documented Not documented 


* 

 Deviation 
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TABLE 3-2. COALS FOR PRECISIOM. ACCURACY AND COMPLETENESS—ANALYTICAL 

Prec is ion 
( r e l a t i v e standard 

Measurement method Matrix deviat ion) Accuracy Completeness 

Organic Analyses 

CC/ECD Stack gas i a < 302° •50Zb 952 
' Tedlar bags 

GC/MS (purge and Water < 252 • 2 52 95X 
trap 

CC/MS (tetraglyme) Waste feed < 252 •252 95X 

CC/MS Sludge, ash < 30X +30 95X 

CC/MS Tenax < 502 •50 95X 

Inorganic Analyses 

I C Waste Feed •202 95X 

Impinger <1QZ • 102 95X 


ICAP Ash/Sludge* <15X •152 95X 


AA Ash/Sludge <15X • 152 95X 


"Precision and accuracy goals represent ICAP analysis only. Precision and 

accuracy estimates for the EPA Toxicity method are not available. 


^Precision and accuracy of this method has been demonstrated at • lOX under 

laboratory conditions. These goals are stated considering the anslysis 

w i l l be performed in the field. 
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4.0 SAMPLING PROCEDURES 


Three replicate 2-hour sample tests w i l l be conducted for this program. 


The i d e n t i f i c a t i o n 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) 


Liquid combustible waste feed samples w i l l be obtained by means of a tap 


located i n the line connecting the l i q u i d waste holding tank and the burners* 


Two :VOA v i a l samples w i l l be taken at 20-minute intervals during each 2-hour 


incineration burn. 


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


monitor the l i q u i d combustible feed r a t i o . This instrument w i l l be calibrated 


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


calibration chart w i l l be prepared by Union Chemical personnel and provided to 


CCA. In addition, the level in the waste feed holding tank w i l l 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 


temperatures. Duplicate VOA v i a l samples of this stream w i l l be collected 


during each 2-hour burn from a tap located i n line between the holding tank 


and spray noztles. Prior to each test burn, a Fisher i Porter meter which is 


used to monitor the contaminated water w i l l be calibrated by means of a 


1-gallon bucket and a atop watch. The contaminated water holding tank w i l l 


alao be manually dip checked every 1/2 hour. 




0 

TABLE 4-1. SOLID AND LIQUID SAMPLING SCHEME 

Sampling location
Sample 

 code Method Analysis

Total 
numbe r 

collected 
during 
program 0 

Container 
type 

Volume 
required 

Combustible waste feed CWK Discrete grab POHCs* 
Chloride 

36 VOA vials 40 ml 

Contaminated water CWF Discrete grab POHCs 
Chloride 

VOA vials 40 ml 

o 
Scrubber water supply

Scrubber water 

 SWS

SW 

 Discrete grab 

Integrated sample

POHCs 

 POHCs 18

VOA vials

 VOA viala

 • 40 =1 

 AO ml 

Amber glass I gal 
SS Crab composite 	 POHCs 


EP toxicity 


Scrubber sludga 


3 Amber glass 1 gal 
A Grab composite 
Ash 

POHCs 

EP toxicity 


•Trichloroethylene,	 tetrachloroethylene, 1,1,1-trichloroethane, tetrachloromethane, and 

1,1,2-trichloro-l,2,2-trifluoroethane. 


°Not including additional quality control analysis. 




4.1.3 Scrubber Water Supply (SWS) 


Clean scrubber water samples will be collected into 2-VOA vials once per 


run. These samples will be extracted from a tap located in the scrubber water 


supply line, which connects the supply well to the FBC scrubber unit.. There 


ie no monitoring device in place'to measure the total clean well water input. 


4.1.4 Scrubber Water (SW) 


Three sets of duplicate VOA vials per run will be used to collect samples 


of process water from the scrubber effluent stream. Samples will be obtained 


from a tap located in the line leading to the contaminated water holding 


tank. There is no-process monitoring 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 a 


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


scrubber. A 1-gallon scrubber sludge sample will be collected from this tank 


at the conclusion of each t r i a l burn. There is no process monitoring device 


that measures the total sludge collected:" 


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 t r i a l burn. Ash 


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


flow rates. A 1-gallon ash composite sample wil l be retained from each run. 


The monitoring of the ash dropout flow will be accomplished by preweighing 


55-gallon drums. Upon completion of each test run, the drum(s) wil l be 


reweighed on the floor model scale used daily by Union Chemical. The scsle 


w i ll be calibrated with a known weight during each test burn. 
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4.2	 FLUE CAS 


4.2.1 Particuate and HCl Kminsioiis 


A modified EPA Method 5 Train will be used to simultaneously collect 


particulate and HCl'in'the flue gas. A sampling and velocity traverse will be 


performed along two diameters of thfi stack. Twenty-four sampling points, 


determined in accordance with EPA Method 1', will be sampled at 5 minutes per 


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 sampling point. A schematic of the modified Method 5 train is presented 


in Figure 4-1.? The sampling trsin consists .of a heated stainless steel probe 


with a stainless steel button hook nozzle and attached thermocouple and pitot 


tubes. The sampled gas passes through the probe assembly to a heated glass 


fiber filber (Reeve Angel 934 AH). The fi l t e r holder will be maintained at 


248#F +25 throughout the test period. Downstream of the heated f i l t e r , the 


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


removal of entrained moisture. The fi r s t impinger is empty to provide for the 


collection of the flue gas condensate. The recovered sample of condensate 


w i l l be analyzed for HCl determinations. The impinger is modified to have a 


short stem so that sample gas does not bubble through the collected sample. 


The second impinger contains 100 ml of 1 N NaOH to ensure the complete 


collection of HCl. The third impinger is empty, and the final impinger 


contains a known amount of desiccant. The impingers are followed by a pump by 


gas meter and calibrated or i f i c e . 


A Hastings Air Velocity Meter will be substituted for the traditional 


water manometer in the determination of the flue gas velocity 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 wil l be: 


1.	 Remove sample trtin to a predetermined recovery area. 


2.	 Note the condition of the train (e.g., desiccant color, f i l t e r 

condition, etc.). 
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3.	 Disassemble the f i l t e r housing ami transfer the filter to its 

original pctri dish. Seal the container and Inhle the sample.as; 

-M5-PF . 


4.	 Rinse the front half of the train (nozzle, liner, and fi l t e r 

assembly) three times with acetone. Seal the linear polyethylene 

container and label the samples .is -M5-FH. 


5.	 Measure the volume of condensate in the f i r s t impinger in a 

precleaned glass graduated cylinder. Record the volume and transfer 

to a linear polyethylene container. Rinse and recover the impinger 

with 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 DI water. Seal the 

contained label and label the sample as -MS-IMP. 


7.	 Record the weight gained by the s i l i c a gel impinger. 


8.	 Examine a l l containers to ensure that they are properly sealed and ' 

labeled and that the liquid levels are marked. 


4.2.2 Volatile Organic Compounds 


VOST	 # 


The volatile organic sampling train w i l l be the primary method used to 


quantify the concentrations of the PoHCs in the flue gas. This method uses 


Tenax, an organic sorbent resin, to collect che organic species of interest. 


The train consists of a heated glass-lined probe with a glass wool plug 


to remove particulate, followed by an assembly of condensers and organic resin 


Craps as illustrated in Figure 4-2. The f i r s t condenser cools the gas scream 


and condenses the water vapor present. The flue gss and condensed moisture 


then'pass through a cartridge containing 1.5 grams of Tenax resin (60 to 80 


mesh). The condensate is collected in the f i r s t impinger which is continually 


purged by the gaa atream i t s e l f . The second condenser and trap containing 


Tenax/charcoal (50/50) serve as a backup for low volume breakthrough 


compounds. Following the second Tenax trap is a aeries of impingers and 


drying tubea for residual moisture removal. 
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Sample temperatures will be monitored at the outlet of the sample probe 


and the inlet to the Tenax cartridge through the use of thermocouples. The 


gas temperature through the probe will be maintained above 130'C to prevent 


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


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


sample gas volume through the resin traps will be maintained at 1/2 li t e r per 


minute. The total sample volume for each set of tubes wil l not exceed 


20 l i t e r s . • . 


Three VOST runs will be conducted during each 2-hour test period. The 


results of the three runs will be averaged to yield one result for each test. 


The samples collected from each VOST run will consist of a Tenax cartridge, a. 


backup cartridge containing Tenax and charcoal, and a flue gas condensate. 


The sealed sorbent cartridges will be stored in containers packed with 


activated charcoal. The contents of the condensate impinger wil l be 


transferred to 40 ml VOA vials and brought up to volume with DI water. 


Extensive sorbent preparation and quality assurance procedures will be 


instituted to ensure the preparation of these samples. All components of the 


system coming into contact with the samples will be rinsed with methanol and 


dried in an oven at 130°C for a period of I hour. 


Method and field blanks of the sorbent resins w i l l be collected in 


conjunction with each of the three tests. During the sampling program, the 


reagents and sorbent resin samples associated with this train will be 


maintained offsite to minimize the potential for sample contamination from the 


ambient a i r . All of the resin cartridges and collected samples associated 


with this train w i l l be stored and transported at a temperature of 4*C to 


prevent contamination and minimise the formation of naturally occurring Tenax 


degradation products such as benzene and toluene. 


Tedlar Bag Samples 


Additional aamples of the flue gaa will be collected for POHC analysis by 


CC/ECD in the field. Duplicate samples of flue gas will be collected through 


the uae of an integrated gas sampling train as illustrated in Figure 4-3. 
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Figure 4-3. Integrated gas sampling train. 
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The sample will be extracted from the stack through a stainless steel 


probe containing pre-extracted glass wool to reaove particulate. A condenser 


will be used to remove excess moisture from the gas stream. Prior to their 


use in the field, the Tedl.ir gas bags will i n i t i a l l y he baked in an oven at 


130°C for a period of 1 hour and purged with prepurified nitrogen. This 


sequence will be repeated three times. The 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 sample will be collected at a rate of 


0.3 liters per minute1in conjunction with the VOST tests. At the conclusion 


of each test, the bags will be sealed and removed to a designated area for 


chromatographic analysis. The condensate samples will be collected in VOA 


vials and maintained a t - p e n d i n g analysis. Blank samples of the condensate 


and bag samples (conditioned bags, inflated with prepurified ni .ogen) will be 


collected in conjunction with each sample run. 


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 gases (0 , C02, N2, and CO). These samples will be obtained 
2
 

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


w i l l be analyzed on a gas chromatograph equipped with a thermal conductivity 


detector in accordance with procedures outlined in Section 7.0. 


4.2.4 Carbon Monoxide Monitoring 


A continuous monitoring system will be used to measure carbon monoxide 


concentrations throughout each test run. The monitoring system wil l be 


equipped with a gas conditioning system and continuous chart recorders. Th* 


flue gas will be extracted from the stack and drawn through a flue gas 


conditioning system to remove moisture (by condensation) and particulates (by 


filtration through glass fiber f i l t e r media). 


•* * 
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TABLE A-2. FLUE CAS SAMPLING SUMMARY 


Modified Method 5 


Particulate f i l t e r 


Front half 

Condensate 

Impingers 2 and3 


VOST 


Tenax cartridge 

Tenax:charcoal cartridge 

Condensate 
Tenax cartridge, 

field-biased blank 
Teuax:charcoal cartridge, 

field-biased blank 
Condensate, field-biased 

blank 
Tenax, method blank 
Tenax:charcoal, method 

blank 

Cas Bag Analysis 


Tedlar bag aample 

Condensate 

Tedlar bag, field blank 

Condensate, field blank 

Tedlar bag for fixed gases 


Sample code 


-M5-PF 


-M5-FH 

-M5-CD 

-M5-IMP 


-VOST-T 

-VOST-TC 

-VOST-CD 

-VOST-T-FBB 


-VOST-TC-FBB 


-VOST-CD-FBB 


-VOST-T-B 

-VOST-TC-B 


-GB 

-GB-CD 

-GB-B 

-CB-CDB 

-CB-FC 


Continuous Emission Monitoring 


Carbon monoxide 


•Store at A*C. 


Analysis 


Gravimetric 


Gravime trie 

Chlorine 

Chlorine 


Volatile organic 

Volatile organic 

Volatile organic 

Volatile organic 


Volatile organic 


Volatile organic 


Volatile organic 

Volatile organic 


Volatile organic 

Volatile organic 

Volatile organic 

Volatile organic 

Fixed gases 


NDIR 

Number 

collected 

per • run 


Process 
dependent 

1 
1 
1 

Container type 


Petri dish 

500-ml LPE • 
1- l i t e r LPE 
500-ml LPE 

Self contained 
Self contained 
VOA vial 
Self contained 

Self contained 

VOA v i a l 

Glass culture tube 

Class culture tube 


25-1 Tedlar bag 

VOA vial 

25-1 Tedlar bag 

VOA vial 

25-1 Tedlar bag 


None 


Comme nt s 


a . 

a 

a 

a 


a 


a 
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eq) 0) tnp t| )| 'eo|)ou fOOINfl sim iraq) J»»|0 e««| •! 

•6«U!| ui||j *q) jj :33I10N 



Carbon monoxide concentrations will be determined using a Horiba Model 


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


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


instrument drift ( i f any) and reduced to 15 minute averages. Maximum and 


minimum values for each test period will be determined. 
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5.0 SAMPLE CUSTODY 


CCA follows sample custody procedures based on the EPA recommended source 


sampling procedures. Appendix A presents custody record sheets. 


5.1 FIELD SAMPLINC OPERATIONS 


The importance of uncontaminated reagents, collection media and sample 


containers in collecting, valid samples is well recognized by CCA. The 


collection medium actually becomes part of the sample i t s e l f . 


The Field Reagent rrep Data Sheet is used to document the preparation of 


absorbing solutions and reagents brought to the field collection site. The 


Field/Laboratory Procedure Coordination Form is initiated by the Environmental 


Measurements Department (Field) for a l l sample collection projects involving 


analysis of the collected samples at CCA or elsewhere. Each type of sample to 


be collected is listed individually and assigned a unique identification 


number. Based on the type of sample and the analysis to be performed, the 


appropriate sample container and field preservative are specified. Approved 


lots of solvents and reagents are listed by the Laboratory Analysis Department 


QC Coordinator who must give final approval to the form. One or both of these 


forms are used as appropriate to the sample collection task. 


Preprinted sample identification tags are used by CCA to ensure that the 


required information i s entered in the field. Each collected sample including 


duplicate's and field blanks shall have a completely filled-in sample tag 


securely attached. In addition, the sample identification number is marked on 


the container with a permanent marker so that the sample can be properly 


identified even i f the tag is separated from the sample. The level of 


contents is marked on the container. All samples are logged in the field 


sample log whether they are analyzed onsite or in the CCA laboratories. 


Customized ssmple identification tags are frequently used and can be 


quickly designed and printed. 
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5.2 LABORATORY OPERATIONS ­

A l l samples received at CCA are submitted to the CCA Sample i .nk 


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


CCA Control Number which is unique-to that sample, i d e n t i f i e s i t ami follow* 


i t through a l l o p e r a t i o n s . The Sample Bank Manager i n i t i a t e s a page for each 


sample in the Custody Notebook and ensures that each handling nf the sample is 


documented. :*ach analyst working with the sample provides a record of such 


actions in the custody book, thereby maintaining the chain of custody on the 


original sampte. 


When preparation and analysis procedures necessitate the transfer of 


samples between two analysts within the laboratory, or between two 


laboratories a Sample Custody Transfer Form is required. This document 


becomes part of the permanent project f i l e and serves as a supplement to the . 


Custody Notebook record of sample handling. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 


6.1	 SOURCE SAMPLUJC EQUIPMENT 


Calibration of the field sampling equipment will be performed, prior to 


and at the conclusion of, the field sampling effort. Copies of the 


calibration sheer, w i l l be submitted to field team leader to take on site for 


reference, and the project f i l e . Calibrations wi l l be performed as described 


in the EPA publication "Quality Assurance Handbook for Air Pollution 


Measurement Systems, Volume I I I  , Stationary Source Specific Methods."^ 


•	 Sample meter system—leak checked, then compared against a wet test 


meter to a ratio average of Y * 0.01Y. 


a Thermocouples—compared to mercury in glass thermometer to accuracy 


of 1 -5T, or the use of a constant correction factor. 


a Field Barometer--calibrated i n i t i a l l y vs. mercury in glass barometer 

to *_ 0.01 in. H|. Checked before and after each field test. 

e	 Kostlem—calibrated with micrometer to the nearest 0.001 inch. 


*	 Triple beam balance—checked with class S weights • 1 mg. 


e	 Rotameters—calibrated with a bubble tube or spirometer. 


Hastings Velocity Meter 


The Hasting* Stack Cas Velocity Meter is calibrated in a wind tunnel 


against a standard pitot tube as described in EPA Method 2. A four point 


calibration curve w i l l be generated plotting AD inches of water to output in 


volts. 


Zero	 and f u l l scale response wi l l be validated prior to each run. 
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6.2	 ANALYTICAL INSTRUMENTATION 


6.2.1 CC/TCD 


The flue gaa samples collected for fixed gases will he analyzed using an 


Analytical Instrument Development, Inc., Model 511-17 field gas chromatograph 


equipped with a thermal conductivity detector. The instrument will be . 


calibrated daily using commercially obtained, certified (+2 percent) standard 


gases. A three-point calibration curve of 'instrument response vs. 


concentration will be developed for each of the fixed gases, 0^, COj, CO 


and N., in the anticipated concentration ranges for the stack gas. Previous 


tests at Union Chemical have indicated values of 6 percent CO.,, 12 percent 


0̂  and 82 percent N̂ . Each of the standards.will be analyzed in duplicate 


with •. 10 percent replication used as the criteria for acceptance. Tlie 


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 generated for the Horiba _PIR_2000 


Analyzer, by introducing zero, mid and high range span gases into Che 


instrument. This three-point calibration will be conducted prior to and at 


the conclusion of each t r i a l burn. 


6.2.3 Hewlett-Packard 3920 Cas Chromatograph with Nj63 Electron 

• Capture Detector 


Calibration Standards 


1. Prepare a stock solution of chlorinated solvents by combining equal 

. volumes of the components of interest in s septum sealed v i a l . The 

solvents sre reagent grade or better, used as obtained from local 

distributors. Stock solutions are prepared weekly. 


2.	 Add 1.0 ul of Che stock solution Co a nitrogen - purged Supelco 

500 ml gas sampling bulb and allow a 10 minute equilibration 

period. The concentration of this standard is approximately 

I g/m3. 
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3.	 Prepare the working standard by serially diluting the I g/n>3 gas 

standard into the 10 to 500 ug/m3 range using Hamilton 1001-LT gas 

tight syringes .md several nitrogen purged Tedlar bags. Prepare 

working standards daily. 


4.	 Verify working standards by analysis of certified gas standards 

obtained from Scott Environmental Technology, or equivalent. 


Calibration Procedures 


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

standards. 


2.	 Enter a l l instrument operating conditions and quality control 

results in the instrument logbook. The analyst's notebook roust 

contain a i l information regarding standard preparation. Sign and 

date a l l entries. 


6.2.1* '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 

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. 


3.	 Prepare a minimum of three stsndard cartridges by varying the volume• 

of vapor withdrawn from the sampling bulb. The standards should be 

prepared to bracket the expected concentration ranges for the 

compounds of interest. 


Calibration Procedure 


1.	 Check and adjust mass calibration, i f necessary, at the beginning of 

each 8-hour shift to meet the PFTBA crite r i a shown in Table 6-1. To 

perform the MS calibration, the following instrumental 

specifications are required: 


Electron Energy - 70 eV 

Mass Range - 35 to 350 m/c 

Scan	 Time - 1 sec/scan 
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if the performance 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 before any standards, 

blanks, or samples are analyzed. 


TABLE 6-1. PFfBA KEY ION ABUNDANCE CRITERIA 


Mass Ion abundance crite r i a 


69 100 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 desorption system must be verified 

for every 8 hours of analysis time. 


After a l l system c r i t e r i a have been met, the CC/MS must be i n i t i a l l y 

calibrated to determine response by generating a four-point 

calibration curve in triplicate^ System calibration will be 

accomplished by the analysis of aDsorbent tubes spiked with the 

compounds of interest. Spiked tubes wi l l 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. I f 

the calculated concentrations of the measured components f a l l 

outside the • 20 percent of expected acceptance range, repeat the 

calibration check and repeat the procedure. A second failure 

indicates 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 system 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 Uionex Model 14 Ion Chromatograph 


Calibration Standards	 . - ­

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


2.	 Prepare working standards in the range of 0.5 to 5.0 ppm by dilution 

of the stock solution. 


3.	 Verify the working standards by analysis of a QC sample prepared 

from an EPA minerals concentrate. 


Calibration'Procedure 


1.	 Set up the instrument according to the manufacturer's instructions. 


2.	 Inject the blank and calibration standards and record the peak 

height of each. 


3.	 Analyze a QC sample prepared from an EPA minerals concentrate; i f 

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. 


4.	 Enter a l l information regarding instrument operating parameters and 

analysis of laboratory control samples in the instrument logbook; _ 

sign and date the entry. Standard preparation roust be documented in 

the analyst's notebook. 


6.2.6 Jarrell Ash Model 855 Inductively Coupled Plasma Spectrometer 


Calibration Standards 


1.	 Prepare the 1000 ppm stock solution from the high purity metal^or an 

appropriate salt; i f the salt is used, i t must be dried at 105 C for 

1 hour unless otherwise specified. 


2.	 Prepare the mixed working standards daily by dilution of the 1000 ppm 

stock solution. 


3.	 Verify the working stsndards by snalyzing against a aample prepared 

from an,EPA Trace Metals concentrate. 


Calibration Procedure 


1.	 Profile and calibrate the instrument according to the procedures 

outlined in the instrument operating manual using a minimum of three 


J 	 atandards. Flush the system with the calibration blank between each 
atandard. . , 

37 




2.	 Analyse 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 ar* acceptable, generally within V percent of the expected 

value, sample aaalysis may begin. 


3.	 Flush the system with the cslibration blank between each sample. 


A.	 Reanalyze the quality control sample at the end of the analysis 

session or after every 10 to 13 samples i f the instrument is running 

for an extended period. 


5. i 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 CC/MS—Purge and Trap 


Calibration Standards—	 . 


•1.	 Purchase or prepare the stock solutions from the pure compound. 

Score at A'C, prepare fresh every 2 weeks or as needed. 


2.	 Prepare the working standard by dilution of the stock standard using 

the appropriate solvent. 


.3. Verify the standards by analysis of an EPA QC sample or other 

appropriate Laboratory ConCrol Sample. 


Calibration Procedure 


1.	 Tune the instrument daily to the criteria stated in the analytical 

method. 


2.	 Prepare a three- to five-point calibration curve every 2 weeks; the 

standard curve must be verified daily. 


3.	 Analyze an EPA QC sample or other appropriate Laboratory Control 

Sample. If the results are within the established control limits, 

analysis amy proceed. 


4.	 Document standard preparation in the analyst's notebook. Enter the 

required information in the instrument logbook; sign and dace th* 

entry. 
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-.'fits?.:-,'.. 

b.t.H Perkin Klmer 2 380 Atomic Absorption
MHS-20 Mercury-Hydride System 

 Spectrophotometer: 

Calibration Standards 

1. Prepare the 1000 ppm stock mercury solution by dissolving 1.080 g 
Mercury ( l l  ) Oxide in a minimum volume of (1+1) HCl. Dilute to 
I l i t e r with deionized water. 

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

3. Verify the working standards by analysis of EPA Trace Metals 
concentrate. 

Calibration Procedures 

1. The MHS-20 System is microprocessor controlled and should be set up 
according to the manufacturer's specifications. The following 
instrument parameters are normally used. 

Wavelength
Sl i t
Lamp Setting
Mode
Purge I
Reaction
Purge I I
Cell Temperature

 253.7 nm 
 0.7 ora 

 EDL ­ 5 watts 
SnCl2 

 50S 
 15S 
 30S 

 200*C 

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

3. Verify instrument calibration by analysis of a quality control 
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 entry. 

4. Reanalyze the QC sample at the end of the analysis session or after 
every 10-15 samples i f the instrument is running for an extended 
period. 

5. Standard preparation must be documented in the analyst's notebook. 
All instrument operating parameters must be noted in the instrument 
logbook; the entry must be signed and dated. 
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7iO ANALYTICAL PROCEDURES 


7.1 FIELD MEASUREMENTS ­

7.1.1 Fixed Cases by GC/1CD 


Samples for Che determination of the fixed gas composition, CÔ , Oj, 


N̂  and CO, of the flue gas wi l l be obtained>frora the stack in conjunction 


with the particulate tests. An integrated gas sample w i l l be collected using 


the train presented in Figure.A-3. The train consists of a stainless steel 


probe containing a glass wool plug, a glass condenser unit placed in an ice 


bath, a Tedlar bag, a pump and a rotometer. The procedures for this sampling 


technique w i l l be as specified in Appendix A of AO CFR 60 (EPA Reference 


Method 3). the sample w i l l be collected at a rate of 0.25 1/m during the 


2-hour test period. Analysis w i l l be performed onsite by direct injection 


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


chromatograph equipped with a Thermal Conductivity Detector. 


The samples w i l l be introduced into appropriate chromatographic columns, 


packed with Chromosorb 102 and 13X molecular sieve, by a gas sampling valve. 


The components of interest, Cf>2, 0  CO, and Nj, w i l l be identified by 
2 >


retention time comparison with standard chromatograms. Calibration curves 


(response vs. concentration)'for these compounds will be developed daily using 


commercially available certified gas mixtures. The accuracy of these curves 


w ill be verified prior to the analysis of any samples. Each sample w i l l be 


analyzed in duplicate with a required precision of +10 percent. The results 


of these analyses w i l l be reported as percent ( I ) for CÔ , o^, and N2 


and as parts per million (ppm) for CO. The operating conditions for the 


instrument are presented in Table 7-1. 


7.1.2 Continuous Carbon Monoxide Measurements 


In accordsnce with the requirements of 1270.62(b)(6), the concentration 


of CO in the flue gaa w i l l be measured using continuous emissions monitoring 


techniques. A Horiba PIR 2000 monitor will be used to quantify these levels. 


AO 




Prior to its introduction into the instrument, the sample stream will pass 


through a Balaton Filter and Horiba GC-12 <* indit ioning system for the removal 


of entrained particulate and moisture. The monitor will he calibrated prior 


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


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


obtained, certified (+2 percent) gas standards. The concentration of CO in 


the flue gas will be determined by a comparison of the instrument's response 


for samples and the calibration standards. The output from the instrument 


will be recorded on a strip chart to provide a continuous record of the CO 


levels. 


TABLE 7-1. CC/TCD OPERATING CONDITIONS FOR THE ANALYSIS OF FIXED CASES 


Instrument AID 511-17 


GC Conditions 


Column Ghromosorb 102 and 13X molecular sieve 


Temperature program *0*C 


Carrier flow atelium, 10 ml/min 


7.1.3 Onsite CC/ECD Analysis 


Flue gas .samples, collected in Tedlar bags, w i l l be subjected to onsite 


CC/ECD analysis for the volatile components of interest. Sample gas w i l l be 


aspirated from each bag through a heated gas sampling valve and then injected 


onto the CC 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 


of commercially available solvents into a 500 ml gas sampling bulb which haa 


been previously rinsed with hexane, heated at 120*C and prepurged with 


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


and several 1-liter prepurged Tedlar bags in order to provide a four-point 
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TABLE 7-2. CC/ECD OPERATING

Instrument 

CC Conditions 

Column 

Temperature program 


In jec tor temperature 


ECD temperature 


C a r r i e r f low 


Sampling Valve Conditions 

Loop Volume 

Loop temperature 

 CONDITIONS FOR TEDLAR BAG ANALYSIS 

Perkin Elmer 3920 
with N i  6 3 e l ec tron capture detector 
and Spectra Physics Hinigrator 

202 SP-2100/0.12 Carbopack 1500 
on 100/120 mesh Supelcoport, 
10 f t x 1/6 i n . SS column 

Isothermal at 50°C 

110*C 

325*C 

Argon/methane, 25 ml/min 

1 ml 

125*C 
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calibration curve between 40 and ISOO ug/m\ Calibration standards will be 


analysed under the same operating conditions as samples. A_ minimum of two of 


the four calibration points will be analyzed in duplicate with an acceptance 


criterion of OO percent. Calibration curves will be prepared from a linear 


regression analysis of the integrated area response from the injections of 


calibration standards." Calibration curves will be rejected if the correlation 


coefficient of the linear regression analysis is less than 0.95. All samples 


will be quantified by entering the sample area response into the appropriate 


calibration curve. Reported results will represent the mean of two 


determinations. 


Detection limits for the five components of interest generally range from 


20 to 50 ug/m3 under controlled laboratory conditions'. The effect of the 


environment on program samples will be determined through the analysis of 


laboratory method blanks and field-biased blanks. 


7.2 ORGANIC LABORATORY ANALYSIS PROCEDURES 


7.2.1 Aqueous Samples 


Four types of aqueous samples w i l l be collected: VOST condensates, 


contaminated water feed, scrubber effluent, and scrubber water supply. These 


samples will be analyzed for volatile organics using purge and trap GC/MS 


techniques as outlined in EPA Method 624 with modification approved for use in 


the CCA laboratory.5 Mass spectral tuning will be performed with PFTBA in 


place of DFTPP or BFB as specified in that procedure. Instrumental operating 


conditions are presented in Table ?-3. Anticipated detection limits for this 


analysis are approximately 10 ug/l with a precision of *25 percent (expressed 


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


7.2.2 Solid Samples 


Analysis of combustible waste feed, scrubber sludge, and fly ash for 


volatile organics will be accomplished by extraction followed by purge and 


trap CC/MS procedures. Sample preparation will follow procedures as given in 


Method AlOlb5 with the substitution of tetraglyme for -the polyethylene glycol 
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TABLE 7-3. GC/MS CONDITIONS

Instrument 

CC Conditions 

Column 

Temperature program 

Injec tor temperature 

C a r r i e r flow 

Purge and Trap Conditions 

Purge gas 

Desorption temperature 

Desorption time 

Oven temperature 

MS Conditions 


Emission 


E l ec tron energy 


Scan rate 


Mass i n t e r v a l 


 FOR VOLATILE ORGANICS ANALYSES 

Hewlett-Packard 5985 

IX SP-1000 on Carbopack B, 
6 f t x 2 mm ID column 

60°C held for 4 min, then 10*/min 
to 220"C and held 

225"C. 

UHP helium, 30 ml/min 

UHP helium, 40 ml/min 

180*C 

4 min 

200 # C 

300 ua 


70 eV 


133.3 amu/sec 


45-350 amu 


44 



specified. Tetraglyme (tetraethylene glycol dimethyl ether) is similar in 

chemical and physical properties to polyethylene glycol and is commercially 

available with fewer interfering contaminants. It has been recommended for 

extraction of a variety of nonaqueous matrices for volatile organics. 

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


mixed with 20 ml of precleaned tetraglyme. ,The tetraglyme/saraple mixture will 


be allowed to equilibrate until phase separation is complete, generally for a 


period of 12 to 18 hours. 


An aliquot of the tetraglyme extract will then be added to 25 ml of 


deionized water for analysis by purge and trap GC/MS techniques. The size of 


the tetraglyme aliquot will be determined by calculating the amount required, 


based on the nominal concentration, to produce a concentration of 


approximately 100 ug/l of the components of interest in the final tetraglyme/. 


water sample. This concentration represents the midpoint of the linear 


dynamic range of the mass spectrometer. Each sample will then be spiked with 


bromochloromethane, 2-bromo-l-chloropropane, and I,4-dichlorobutane internal 


standards. 


Analysis wi l l be conducted on a Hewlett-Packard 5985 quadrupole mass 


spectrometer interfaced to a Tekmar LS3 liquid sample concentrator. 


Instrumental operating conditions are presented in Table 7-3 for these 


analyses. All- analyses wil l be performed according to Method 624 (see 


Reference 1) with the following modifications, as routinely implemented at 


CCA/Technology. Division: 


• A 25-ml sample will
syringe. 

 be added to the purging chamber with a 30-ml 

• The concentration of internal standard in each sample will be 
reduced by a factor of five in order to prevent detector saturation. 

• PFTBA, in place of DFTPP or BFB, will
tuning. 

 be used for mass spectral 

Standard reference materials of a l l analytes will be used to prepare 


instrument calibration mixes. Serial dilutions of the components in 


tetrsglyme solution will be spiked into deionized water and analyzed to 


establish a calibration curve for program samples. The curves w i l l be 
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verified with KM SI, standards mixed with ti!t ragly*c on each day of sample 


analysis. In addition, tetraglyme spiked into doionUed water will be 


analyzed daily as a laboratory blank. 


Previously conducted analyses using the above techniques demonstrated 


method recoveries greater than 80 percent for trichloroethylene and 


l,l,2-trichloro-l,2,2Ttrifluoroethane. Replicate analyses of waste feed 


samples demonstrated precision of 10 to 20 percent for chlorinated volatile 


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


7.2.3 Volatile Organic Sampling Train (VOST)—Flue Cas Samples 


As previously mentioned, sampling for the volatile POHCs will be 


accomplished, primarily, via the VOST. The Tenax and Tenax/charcoal sample 


generated from each VOST run w i l l be analyzed by thermal desorption CC/MS 


-procedures using a Nutech Hodel 320 desorption unit. Flow from the desorption 


unit will be directed through the purge chamber of a Spex/Chromalytics purge • 


and trap sample concentrator onto a Hewlett-Packard 5993 quadrupole mass 


spectrometer operating under.the conditions listed in Table 7-4. Internal 


standards for this analysis, d^-benzene and dg-toluene, wil l 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 of a vapor phase stock standard onto 


blank Tenax tubes under negative pressure. Vapor phase stock standards will 


be prepared by injecting a known volume of a standard mixture into a 250-ml 


sampling bulb and allowing the bulb to equilibrate ina 35°C water bath. 


A minimum of five calibration standards will be analyzed on each day of 


analysis. Linear regression plots of total nanograms per tube versus response 


w i l l be made to calculate sample concentrations. 


Standard operating procedures in the CCA laboratory require that the 


HP 5993 CC/MS be tuned daily to criteria established for PFTBA rather than for 


BFB as specified in EPA Method 624.5 PFTBA w i l l be continuously bled into 


the source during instrument parameter adjustment to meet the following ion 


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

Thermal Desorption Conditions 

Instrument 

Cartridge desorption temperature 

Cartridge desorption time 

Desorption flow rate 

CC/MS Conditions 

Instrument 

Trap Packing 

Purge and Trap Conditions 


Desorption temperature-


Desorption time 


CC Conditions 


Column 


Temperature program 

Injector temperature 

Carrier flow 

MS Conditions 


Emission 


lonisation energy 


Scan rate 


Mast intarval 


Nutech Model 320 


250"C 


10 min 


AO ml/min 


Hewlett-Packard 5993 

equipped with a Spex/Chromalytics 

purge and trap device 


Tenax (60/80 mesh), 3X OV-l on 
Chromosorb W (60/80 mesh), s i l i c  a gel 
(Davison Grade 15, 35/60 mesh) 

180*0 

A min 
< 

IX SP-1000 on Carbopack B, 

6 f t x 2 mm ID column 


80*C held for A min, then l0*/min 
to 200"C and held 

225*C 

UHP helium, 30 ml/min 

300 via 

70 eV 

133.3 amu/aec 


41-350 asMi 
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Mass Ion Abundance Criteria 


69 i°° percent 


.131 25 to 30 percent of mass 69 


219 20 to 25 percent of mass 69 


Anticipated detection limits, for this analysis are approximately 100 ng 


per train for each component. Precision of +50 percent as measured by 


analysis of replicate spiked Tenax tubes is generally attainable for this 


analysis. 


Field-biased blanks and laboratory method blanks will be analyzed with 


program samples. 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 glass 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 Aqueous Samples 


Chloride analysis of Method 5 train impinger/condensate solutions and 


contaminated water feed wi l l 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 


•ample chromatograms. Working standards for chloride (I to 20 ppm) w i l l be 


prepared daily from a 1000-ppm stock solution utilizing deionized water as a 


diluent. Table 7-5 presents the operating conditions of the IC for chloride 


analysis. 
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TABLE 7-5. INSTRUMENT OPERATING PAKAMKTERS FOR IC ANALYSES 


Dionex Model 14 
Instrument 


Conditiona 


Columns 	 Anion precolumn 

Anion separator column 


Fiber suppressor column 

Injection loop 


100 ul 

Eluent 


0.003M NaHC03/0.0024M Na2C03 


Suppressor regenerating sol- ion 

0.025N H2SO4 


Flow rate 

138 ml/hr 


Those samples exhibiting a matrix interference for chloride on the IC 


w i l l be quantified utilizing a Technicon AutoAnalyzer I I according to the 


protocol specified in Method 325.2.7 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 wi l l be 


prepared daily fxom a 1000-ppm chloride stock solution. Sample concentrations 


w i l l be determined by comparison of sample percent scale to the established 


standard curve. 


7.3.2 Solid Samples 


The total chlorine/chloride content of the fuel feed w i l l be determined 


as total chloride by Parr bomb combustion followed by ion chromatography (IC) 


analysis. A 1-gram aliquot of waste o i l fuel feed will be oxidized for 


chlorine/chloride analysis by combustion in a bomb containing oxygen under 


pressure.8 The resulting solutions will then be analyzed on a Dionex 


Model 14 IC using the instrumental conditions presented in Table 7-5 and the 


calibration procedures outlined for aqueous samples. 
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7.4 EP TOXICITY--TRACK METALS LABORATORY ANALYSIS PROCEOURES 


Ash samples will be subjected to Extraction Procedure (EP) leachate 


generation as outlined in Reference 3. Sample aliquots will be extracted for 


a period of 24 hours in an aqueous medium whose pll is maintained at or below 5 


using 0.5N acetic acid. The generated leachate will subsequently be analyzed 


for arsenic, barium, cadmium, hexavalent chromium,, leaf*, mercury, selenium and 


silver. All metals except ixavalent chromium and mercury will be directly 


determined using inductively coupled argon plasma emission spectroscopy (ICAP) 


utilizing a Jarrell-Ash Model 855 Atom Comp. 


The Model 855 has a background correction system that compensates for 


continuum background interference. Spectral overlap is compensated for by 


established intereLement correction factors entered into a PDP-8 computer. 


The PDP-8 minicomputer performs a l l management functions, data collection, and 


analysis. Communication with the ICAP is conducted through a Texas Instrument 


Silent 733 electronic printer. The printer uses cassette magnetic tapes for 


loading programs and storing data. In.addition, the generated data and 


pertinent sample statistics are fed to another in-house computer, via the 


Texas Instrument printer, which is programmed to perform a l l data reduction 


functions and final data formatting and printing. 


Hexavalent chromium in the leachates will be determined using the 

9 


coprecipitation method contained in SW-846. This method is based on the 


separation of Cr (VI) from solution by co-precipitation of lead chromate with 


lead sulfate in a solution of acetic acid. ' After separation, the supernatant 


liquid containing Cr ( I I I ) is drawn off and the precipitate is washed to 


remove any remaining Cr ( I I I ) . The Cr (VI) is then reduced and resolubilized 


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


Mercury analysis of the leachates will be accomplished by means of Atomic 


Absorption (AA) utilizing the cold vapor technique defined in Reference 7. 


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


Elmer Model 2380 AA will be utilized for this analysis. The MHS-20 is a 


microprocessor controlled rystem which automatically delivers reductant to the 


aample reservoir and sweeps the liberated gaseous mercury into a heated quarts 


c a l l for quantitation. The typical detection limit utilizing this technique 


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


Extensive QC measures' will be used to ensure the generation of reliable 


data from sampling and analysis activities. Proper collection and 


organization of accurate information followed by clear and concise reporting 


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 wi l l be 


used to record sampling and analysis data. All forms w i l l be filled in 


completely by the technician performing the work then the information will be 


checked and initialed by at least two other project participants. Figure 8-1 


shows the data flow scheme for this project. 


8.1.1 Field Data Reduction 


Data reduction to be performed in the field is limited to the following 


information: 


a Modified EPA Method 5—Check run for sample volume, moisture, and 

associated parameters to determine percent isokinetic. These values 

are hand calculated on standardized calculation forms (Appendix B) 

or with a TI-59 Programmable Desktop Calculator with Printer. 


8.2 DATA VALIDATION 


Data validation is the process of filtering data and accepting or 


rejecting i t on the basis of sound c r i t e r i s . CCA/Technology Division 


supervisory and QC personnel wi l l use validation methods snd criter i a 


appropriate to the type of data and the purpose of the measurement. Records 


of a l l data will be maintained, even th.it judged to be an "outlying" or 


spurious value. The persons validating the data wi l l have sufficient 


knowledge of the technical work to identify questionable values. 
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8.2.1 Field Data 


The	 following criteria will be used to evaluate sampling data: 


•	 Use of approved test procedures 


•	 Steady state operation of the process being tested 


•	 Use of properly operating and calibrated equipment 


•	 Use of reagents that have passed QC checks 


•	 Leak checks conducted before and after tests 


•	 Proper chain of custody maintained 


•	 VOST Train—Check to assure proper sample gas volume collected. 


8.1.2 Laboratory Data	 • 


The	 following criteria^ will be used to validate laboratory data: 


«	 Use of approved analytical procedure. 


•	 Use of properly operating and calibrated instrumentation. 


•	 Precision and accuracy achieved comparable to that achieved in 

similar analytical programs­

8.3	 DATA REPORTINC 


All data will be reported in standard units depending on the measurement 


and the ultimate use of the data. The bulk of the data w i l l be computer 


processed and reported as follows: 


a	 Particulate emissions 


-	 nanograms per joule heat input 


-	 Crains per standard cubic foot 


Grains per actual cubic foot 
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Pounds per million Btu heat input 


Pounds per hour 


HCl emissions 


Micrograms per cubic meter 


ppm, actual 


Pounds per hour 


Organic emissions 


Micrograms per cubic meter 


ppm, actual 


-	 Pounds per hour 


Volumetric	 flow rate 


Cubic meters per second, dry basis, standard conditions 


Cubic feet per minute, dry basis, standard conditions 


Cubic meters per second, actual 


-	 Cubic feet per minute, actual 


Cas analyses for each run 


Carbon dioxide—to nearest 0.1 percent C02 


Oxygen—to nearest 0.1 percent 0 2 


Carbon monoxide—to nearest 1.0 ppm CO 


Nitrogen—to nearest 0.1 percent N2 


Dry molecular weight—to nearest tenth gram 


Liquid	 grab samples 


Micrograms per unit volume 


Solid grab samples 


Weight per unit weight 




This data will be used to calculate the destruction removal efficiency, tl.sn 


will he organized into a c.-Hnprehrnsivc draft final r.-|.ort and submitted to the 


client for review. 


8.4 IDENTIFICATION AND TREATMENT OF OUTLIERS 


Any data point which deviates markedly from others in its set of 


measurements will be investigated; however, the suspected outlier will be 


recorded and retained in the data set while i t is investigated. One or both 


of the following tests w i l l be used to identify outliers. 


Dixon's teat 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 difference 1 0 may also be used 


in this case. Reference 10 contains calculation formats and tables of 


c r i t i c a l 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 stat i s t i c a l sources listed will be consulted and the 


most appropriate test of hypothesis will be used. 


Since an outlier may result from unique circumstances at the time of 


sample analysis or collection, those persons involved in the analysis and 


collection will be consulted. This may provide-an experimental reason for the 


outlier. Further s t a t i s t i c a l analyses will be performed with and without the 


outlier to determine.its effect on the conclusions. In many cases, two data 


sets w i l l be reported, one including and one excluding the outlier. 


In summary, every effort w i l l be made to include the outlying value in 


the reported data. I f the value is rejected, i t w i l l be identified as an 


outlier, reported with i t s data set and its omission noted. 
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9.0 INTERNAL QUALITY CONTROL CHECKS 


Quality control checks are performed to ensure the collection of 


representative samples by using, the proper sampling techniques and the 


generation of valid analytical results on these samples. These checks are 


performed by project participants throughout the program under the guidance of 


the QA Manager and the Project QC Coordinator. 


CCA's QC program for the sampling 'aspects of this program wil l include 


the following: 


1.	 Equipment Calibration—All sampling equipment (dry gas meters,' pitot 

tubes, thermocouples, etc.) wil l be calibrated as previously 

described in this QA Plan. 


2.	 Use of Designated Sampling Forms—Sample data forms are developed 

for a l l methods and are completed by personnel collecting the sample 

to ensure that a l l pertinent information is recorded. 


CCA's Quality Control program for laboratory analysis 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 BiaseI 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 laboratory. One method blank is prepared with each 

batch of 20 or fewer samples processed. 


c.	 Calibration Blanks—Blanks used in instrument calibration; 

these blanks contain the reagents used in preparing instrument 

calibration atandards except the parameters of interest. 


2.	 Duplicate Sasples—A second aliquot of a sample carried through a l l 

sample 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 analysed in duplicate. 
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3. 	 Laboratory Control Samples—At least one sample in each analysis 

batch oi 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 deuterated analogues of the 

components of interest. This is designed to assess the behavior of 

actual component.s 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 tp the 


analyst. Blind QC samples are prepared by the laboratory 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 oust 
r be within established control limits 

analyze a calibration check sample after every 10 samples; 

reported value must be within S percent of original value. 


•	 Preparation and Analysis Procedure QC Checks and Frequency 


method blank with each group of 20 or fewer aamples 


laboratory control sample and duplicate with each group of 20 

or fewer samples 


Reagents used in the laboratory are normally of analytical reagent grade 


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 ia 


continuously monitored through the use of an in-line conductivity, meter. 




10.0 PERFORMANCE AND SYSTEM AUDITS 


CCA/Technology Division's quality assurance program includes both 


performance and system audits as independent checks of the quality of data 


obtained from sampling, analysis, and data gathering activities. Every effort 


is made to have the audit assess the measurement process in normal operation. 


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


10.I PERFORMANCE AUDITS 


The sampling, analysis, and data handling segments of a project are 


checked in performance audits. A different operator/analyst directs these 


audit operations to ensure the independence of the quantitative results. 


In this program, EPA quality control concentrates and NBS Standard 


Reference Materials w i l l be used to assess 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 analyst. In addition, any appropriate interlaboratory 


study ssmples which are available during this program wil l be analyzed to 


further audit the analytical work. 


Performance audits of the field sampling equipment are made with the 


assistance of EPA/EMSL who provide the necessary audit materials and devices 


during regularly scheduled interlaboratory performance audits. .Specific to 


this project w i l l be a performance audit of the dry gas meters scheduled 


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


10.2 SYSTEM AUDITS 


System audits are indepth qualitative checks of the program to ensure 


elements outlined in the QA Plan are functioning. Whether a system audit is 


made, and how detailed i t ia, is determined by the size and scope of the 


project. I t i s not anticipated that a system audit, performed by the QA 


Manager, w i l l be required during thia program. Should difficulties arise 


during the program, however, this type of system audit may be conducted. 




Smaller, less formal, system audits may be made by the Field and laboratory QC 


Coordinators. For example, before the f i e l d crew leaves CCA, the Field QC 


Coordinator w i l l conduct an audit to check on: 


• Selection and use of properly calibrated equipment 


a Use of f i l t e r s that have been weighed and clearly i d e n t i f i e d 


• Use of required safety equipment 


• A v a i l a b i l i t y of the standardized data forms 


10.3 EXTERNAL AUDITS 


CCA w i l l cooperate f u l l y i n any system or performance audits conducted or 


arranged by the c l i e n t , the State of Maine, or EW Region I . 
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I1.0 PREVENTIVE MAINTENANCE 


CCA/Technology Division follows an orderly program of positive actions to 


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


maintenance and .careful calibration help to assure accurate measurements from 


f i e l d and laboratory instruments. 


The Sampling and Field Measurements QC Manual covers equipment such as 


Hi-Vol Samplers, impinger sampling trains, wet and dry gas meters, and ambient 


and source monitors. Operational checks, maintenance and calibration 


procedures are given in thi s volume. 


In the analytical laboratories, preventive maintenance includes attention 


to glassware, water supply, reagents, analytical balances as well as more 


complex instrumentation. Technology Division's qu a l i t y control procedures for 


these components are detailed i n The Analytical QC Manual. Instrument • 


maintenance and calibration procedures are included. 


Specific preventive measures to be employed for thi s program include the 


use of maintenance procedures from CCA's QC Manuals, and EPA's QA Handbook 


for Reference Method equipment, and from the operating manual for continuous 


monitors. Steps w i l l be taken to ensure an adequate inventory of spare parts 


f or reference method testing equipment, continuous monitoring equipment, and 


the f i e l d gas chromatographs. Tables l l r  l and 11-2 summarize the preventive 


maintenance performed on major equipment used during th i s program. 
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' t l - 1  . MAINTENANCE PROCEDURES AND FREQUENCY FOR FIELD SAMPLING EQUIPMENT TABLE 

Equipment 

Vacuum system 

Manometer 

Dry	 gas meter 

Nozzles 

Diaphragm pump

Rotameter 

Miscellaneous 


Maintenance procedure/ f requency 

Before and a f t e r each sample t r i p : 
1 .	 ChecU o i l . a n d o i l e r j a r 
2.	 Leak check 
3.	 Vacuum gauge functional 


Yearly or as needed: 

1.	 Replace valves in pump 


Before and after each sample t r i p : 

1.	 Leak check 

2.	 Check f l u i d for discoloration 


or v i s i b l e matter 


Yearly or as needed: 

1.	 Disassemble and clean 

2.	 Replace f l u i d 


Before and after each sample trip: 

1.	 Check meter dial for erratic 


rotation 


Every 3 months: 

1.	 Remove top plate" and check for 


excessive o i l or corrosion 

2.	 Disassemble and clean 


Before and after each test: 

1.	 No dents, corrosion or other 


damage 


Before and after each teat: 
• 
1.	 Leak check; change diaphragm 


i f needed 


Yearly or aa needed: 

1.	 Disassemble and clean 


Before and after each test: 

1.	 Observe for erratic behavior; 


clean i f needed 


Every 3 months: 

1.	 Clean according to 


manufacturer'a inatructions 

2.	 Recalibrate 
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Spare par ts 

Additional meter box 


Spare fluid 


Fuses, fittings 

Variable transformers 




TABLE 11-2. MAI UTE NANCE PROCEDURES AND SCHEDULE FOR MAJOR INSTRUMENTATION 


Instrument 


JarreU-Ajh Model 855
Inductively Coupled
Plasma Spectrometer 

Parkin-Elmer 460 

Atomic Absorption 

Spectrophotometer 

with MHS 20 Mercury-

Bydride System 


Dionex Model 14 Ion 
Chromatograph 

Hewlett Packard 3920B 


Hewlett-Packard 

5993 CC/MS 


Maintenance procedure/schedule 


Clean optical aurface.--veekly or as needed.  1. 
Clean torch assembly when discolored or  2. 
a f t e r 8 hours of running high dissolved 
solids samples. 

1.	 Clean optical surfaces including cell 

windows waakly. , 


2.	 Periodically rinse immersion tube in dilute 

HCL; rinse reaction flask with dilute HN0-». 


3.	 Purge reductant transport system daily. 

4.	 Clean flashback arrestor as needed. 


Check all valves and column fittings for 
1. 

leaks daily. 


2. 	 Check all air and liquid lines for crimping 

or discoloration weekly. 

Oil instrument pumps monthly. 


Change septa daily. 

Check syringe for burrs daily. 

Change gas line dryers quarterly. 

Leak check when installing new 

analytical column. 

Periodically check inlet system for 

residue buildup. 


1.	 Replace pump oils annually. 

2.	 Change septa dally. 

3.	 Change gas line dryers quarterly. 

4.	 Replace electron multiplier as needed. 


Sparc parts 

Spare torch 


1.	 Fuses 

2.	 Flange gasket 

3.	 Transfer hose. 

1.	 M.illipore filter unit 

for-syringes 


2.	 Anion precolumn 


3.	 Plastic syringes 


1.	 10 i-l syringes 

2.	 Inlet septa 


1.	 Syringes 
2.	 Septa 
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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 w i l l be collected and analyzed for each pollutant 


or process parameter measurement system. The standard deviation of these 


replicate measurements w i l l be used to estimate t h e i r precision. The 


following equation w i l  l be used: 


N-l 


where 


S • standard deviation 


X£ » individual measurement result 


N " number of measurements 


Relative standard deviation may also be reported. If so, i t w i l l be 


calculated as follows: 


RSD - 100 — 


where 


RSD - relative standard deviation, expressed in percent 


S " standard deviation 


X " arithmetic mean of replicate measurements 
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12.1.2 Continuous Monitor Measurements 


Precision wi l l be estimated from replicate measurements of the monitor 


response to zero calibration gas and the calibration gas concentration closest 


to that pollutant concentration in the gas stream being measured. 


The difference between the current response and the previous value of 


each calibration gas will.be calculated using the following equation: 


X.•- C - C
i m a 


where 


X£ is the difference between the current concentration and previous 

calibration value 


C,, is the current concentration in metric, units 


C, is the previous concentration in metric units. 


Hext, the arithmetic mean of the individual differences wi l l be 


calculated for the zero difference and- the span difference columns maintaining 


the positive or negative signs. 


£V
x ­

where 


X is the mean of the differences 


* i are the individual differences 


n is the number of data points 


The confidence interval at the 95 percent confidence level w i l l be 


calculated as follows: . 


«„• riSrr > I K ) - •£(",)" 
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T 

where 

CI95 is the 95 percent confidence interval 

- 9 7 5 is a s ta t i s t i ca l "t factor" 

n is the number ol data points 

* i are the individual differences 

Precision wi l l be calculate* as follows: 

/ ? • CI \ 
Z precision = I 5 I x 100 

where 

R is the instrument raoage setting in engineering units for the rero 

precision calculation, 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 


w ill 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 


a Collection and aaalysis of blanks 


• Weighing of f i l t e r s and Claas S standards of known weight 


Accuracy will be expressed as percent recovery or as relative error. The 


formulas given below w i l l be used to calculate these values. 


Measured Value 

Percent «ecovery • 100  value 
T r u e


, . _ , „ Measured Value - True Value 
n
 

Relative Error - 100 True Value 
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12.3 COMPLETENESS 


Completeness w i l  l be reported as the percentage oC a l  l measurements made 


whose results are judged to be va l i d . The procedures given in Section 8.0 of 


this QA Plan for validating data and testing for outliers w i l l be used to 


determine what data are v a l i d . The following formula w i l l be used to estimate 


completeness: 


l '' 


V 

C = 100 ­

where 


C • Percent completeness 


V •» Number of measurements judged valid 


T " Total number of measurements 


66 




13.0 CORRECTIVE ACTION 


Perhaps the single roost important part of any quality assurance program 


is a well-defined, effective policy' for correcting quality problems. 


CCA/Technology- Dilwision maintains a closed-loop corrective action system under 


the direction of nine QA Manager with full management support.. While the 


entire quality assurance program operates to prevent problems, i t also serves 


to identify and cmrrect those that may exist. Usually these quality problems 


require either onr-tthe-spot, immediate corrective action or long-term 

corrective actiom. 

Specific QC girocedures and checklists are designed to help field 

technicians and analysts detect the need for'corrective action. Often the 


person's experience w i l l be most valuable in alerting the operator to 


suspicious data our malfunctioning equipment. Planned corrective actions taken 


as a part of stananard QC procedures are summarized in Section 9.0. 


If a correcci-ve action can be taken at this point, as part of normal 


operating procedures, the collection of poor quality data can be avoided. 


Instrument and equipment malfunctions are most amenable to this type of action 


and CCA's QC procedures include troubleshooting guides and corrective action 


suggestions. Thai actions taken should be noted in field or laboratory 


notebooks but na> avther formal documentation is required, unless further 


corrective actions i s necessary. These on-the-spot corrective actions are an 


everyday part of- the QA/QC system. 


I f the problem ia not solved in this way, more formalised long-term 


corrective action may be necessary. 


The need fnmr this action may be identified by standard QC procedures, 


control charts,, performance or system audits. Any quslity problem which 


cannot be solved! by immediate corrective action f a l l s into this long-term 


category. CCA uates a system to ensure that the condition is reported to a 


person responsLifcle for correcting i t who is part of the closed-loop action and 


follow-up plan­



The essential steps in the closed-loop corrective action system are: 


Identity and define the problem. 
• 


a Assign responsibility for investigating the problem. 


e Investigate and determine the cause of the problem. 


a Determine a corrective action to eliminate the problem. 


Assign and accept responsibility for implementing the corrective 

action. 


a 


e Establish effectiveness of the corrective action and implement i t  . 


Verify that the corrective action has eliminated the problem. 


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


assure action and follow-up on a l l reported problems. 


Documentation of the problem is important to the system. A Corrective 


Action Request Form is filled out by the person finding the quality problem. 


This form "identifies the problem, possible causes and the person responsible 


for action on the problem. The responsible person may be an analyst, field 


team leader, project QA coordinator or the QA Hanager. If no person is 


identified as responsible for sction, 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 i t was taken, and space for follow-up. 


The QA Manager checks to be sure that i n i t i a l action has been taken and 


appeara effective and, at an appropriate later date, checks again to see i f 


the problem has been fully solved. The QA Manager receives a copy of a l l 


Corrective Action Forms and enters them in the Corrective Action Log. This 


permanent record aids the QA Manager in follow-up and makes any quality 


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


aimilar problem and its solution. 


The QA manager maintains an active follow-up file,' filing the QA forms in 


dste order. If the follow-up on the indicated date shows a need for other 


action or continued follow-up, the action to be taken ia identified on the 


form and i t is filed under the date for the next follow-up. 
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This system has proved quite effective in handling sequential types of • - I s ! 

corrective action since i t brings the QA form to the QA Manager's attention at 9 r» a; 3
• =" «r I 

a time appropriate to check on the next stage of corrective action. The same 


form can follow a problem until it ha* been solved. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 


14.1 INTERNAL REPORTING 


Each department QC Coordinator reports to his department manager and the 


QA Manager routinely, and on any quality problem or need. The QA Manager wil l 


check with the QC Coordinators involved in this project on an ad-hoc basis in 


addition to the regular monthly review conferences she holds with them 


individually to discuss department .cerns. 


The Environmental Measurements Department (Field) QC Coordinator 


maintains QC records such as instrument calibration records, results on known 


and blind QC samples and interlaboratory studies. . 


The Laboratory Analysis Department QC Coordinator maintains control 


charts on instrument calibration, and performance on known and blind QC 


samples. She directs the preparation and inclusion of QC samples, blanks, and 


duplicates in the project sample load in a fashion unrecognizable to the 


analyst. She wi l l review a l l routine laboratory QC results germane to this 


project and initiate corrective actions as needed. These results, problems 


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


Department and QA Managers. 


All Corrective Action Forms are submitted to the QA Manager for i n i t i a l 


approval of 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 Technology Division General Manager. 


14.2 REPORTS TO THE CLIENT 


The Field and Laboratory QC Coordinators wi l l prepare sections for the 


final report summarizing QC activities on this project. This section may 


address any or a l l of the following topics: 


e Estimates of precision, accuracy and completeness of reported data 


e Reaults of performance audita, including pertinent interlaboratory 

atudies 
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System audit reports 

Quality problems found 
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Corrective actions taken; 

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

summarizing QA/QC activities appropriate to this program. 
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clock) point »F or °C ln. HjO null angle X Hat Total dial, 


fro 
 T8DB Nipple from vail 
f t a l l Inches Inc Hes 

10 


11 


n 
14 


lb 


i ; 
18 


J" 

20 


21 


22 


2) 


2* 
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NOMOGRAPH SETUP DATA SHEET 

CLIENT : 
6CA WORK ORDER NO. OATE i 

PLANT '. 

SAMPLING LOCATION 

METER BOX NO. METER BOX AH@ 

MOISTURE VOL.% BAR. PRESSURE (PB)(PM) In Hg 
I .STATIC PRESSURE SAMPLING POINT (PST) .in. Hg • n.H20,  , 3 6 

PRESSURE STACK (PS) PB±(PST)« In. Hg 
P S / p  M « PITOT TUBE NO. 

; ( C p / 0 . 8 5 r = ( Cpe ; Cc =Cx cpc 

Ap LOW. ; Ap AVERAGE Ap HIGH 

NOZZLE DIAMETER . in. ; TS min. TS ovg . .TS high 

K FACTOR CHART 

CC 
TM 

TS 
V 

K FACTOR REFERENCE 
ON Ap SCALE 
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7.H20 

i—REF 2 
10 

-1.2 150 

20 
I.I 

100 

1.0 

30 — 50 
•0.9 

40­
-0.8 

EXAMPLE' AH® = 1-95 In. HiQ 

.  T = I00°F 


-50-
m

%H20 = 30 
P, /P  = I.I m

Find C 50 
ORAW LINE FROM AH@ TO T T0 OBTAIN POINT A ON REF. I. m 

DRAW LINE FROM POINT A TO % H2O AND READ B ON REF 2 

DRAW LINE FROM POINT B TO P./P^.AND OBTAIN ANSWER 

OF 0.74 FOR C. 

pauiiu 6u|eq 
ju.uinoop *\\\ ;o Xi|r»nb 

• b O O I N f i I I oVQnp «nr -onou 
w w w i i ^ i • 1 ' «mi uvq* •• •I *l 

•6«ui| Him «m i  l :33I10N 



Q C A m y r < X O G r Cfvsr>Lf>»4 PARTICULATE /NONPARTICUL ATt
COOING FORM 

 F l tLO OATA S N t l  T

PRC.PAP10 BT 

 C * 

PG I oi 2 ' PITOT HuMarrt •_• sioc. 
C L I E N T . VERT IMPORTANT ­  f iLL W ALL BLANKS P I T O T T U S t C P  _ 

R f A O ANO MCORO »T TMt ST»<IT Of IACM F I L T I  R M» / T H I M B U <•• _ 

PLANT - T t S T POINT SKETCH AMttCHT Tl*VP *  P 

• UN «  • 
• A  * P » U » . . I » H« . 

IOCATIOH AS1UMC0 H O H T U R t . % 

O A T f 
HCATCft BOX S t T T I M O .  # F 

O P C R A T O R 
N O l U  t #A>1A.. I* _ 

•AttP.f SOI NO, ••est HIOTH., 
Nm* iei M 

P I I O B I K t A T I R I t t T l M O  . 

MtT-tN _»M£» _ 
' F ' t L D S FOP. N O N P A R T I t U . A " t • U  " 

V PACTOP) 

4 « S  t 

PUMP B0> I M P I N C l * JTAC« N U  U 
- r -I_P PITOT O R ' F I C C £>H D m C A S ' t a p . P R I S J 

O ' S T A N C t C L O C K OUT CA1 VACUUM T C MP TCMP 
> H,0 • r ANC:. t 

l l . H.O IN H« • F ,
»e>!«<T IN T IMt P I C » t t l l - f t » . c > INLCT OUTLIT C A U S E 


ACTUAL 
' IN ' .HCt OP O C S I P C D I ACTUAL 

- 1 — 

TOTAL COMMENT 

M t T C P LCAK CMCCK­

BCFORC T M T • C P _ S t C • • • H * 

A F T I R T C J T  i C P  . "stC  M ' 
S T A T I C P R C S S U  M 

P I T O T

OUSAT

 L C A K

 L C A R

 C U t C *

 CHCCK

 _ 

— 
P Q S T

H.H^O

 _ _ _ _  _ _ _ _ _  _

 _ _ _ _  _

 _ _ 

_ 
o u t - ' 

(Kcvists s / s i / r s ) 



J ' 

r*»TICULATt/MOMPA«TICULAT­  FICLO OATA IMCIT Of. 
CLICRT CODIN*. FORM PII(M*tO »1 

F « . t H  2 

STATIC Mf t lUM fOST 
IM«ltC» • / M / ' * l 

• » l t L » l FOR MONMNTICULATI RUM 

psoiitj. fiu|aq 
juBiunoop cm 10 Xiiisnb 
»m o) trip t| i | 'ooiiou foomn eim irem J*»|3 «*»| t| 

«6«ut| ui|U »m ;! :_0U0N 



m  u
•oetci »-rricn.Ti uaniai 

 »»t—it. McorBrt u * j juxmcu u n r r i 

» ! • Wa a * . i_ 

>. «c.r i 

PfCBTHNf 
N u  U M l f fh% I C * 

If. 0. • » . ! _ 

S-M1UI Uc*CU«l_ 

L«tMr«u*y > M « l l t 

" l a i l i  n 

> U  1 ' » ~ U  l 

»»• U > I 

r l l tor H M t n U  D Ml fk t 

n a n tu t M t«ui 

U»l*t).«t MTU M I 

n .f 

filler laUat 
I tack t—If »f 

C « 1 1 M I  _ M 0.11. I>l l l«t_ 

C U w t U i » « U w r tatr«ct 

*»i • lHi I I H U K  I 

U  S ULT fcik Tout 

ma. won (n-tm t 

Valafci a f i w I n l  i 

V»I«U M M  * c a u i 

f I — I ttal—i TM>1 

• •  U U  l M a  i T M «  1 . 

.1 1. 

t»ut -HT w t a R . i i i i o _ i  _ 

•ft wwim iBjiaaiif 

tot— t m r n u 

—»• ant »tciirr»_ 

M  l I 

T n t a m . l l r  t k,,_ 

atari* •—Ir** Hf i_ 
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CCA/TKCIItHlUK.Y DIVISION 

i-AKTiniwn; ANALYSIS 

U  b No. 

C l i en t 

Description 


A. SAW'I.F. VOLUME o. UASH VOIUKK 


ml. mL 


mL 


mL 


mL 


mL 
Total 


TARE WEIGHTS No. Wt . 


Container 


Filter 


Thimble 


Total 


E. CROSS WF.1CHTS 


RH/OF Dare/Time 


/ / (1) 


/ / (2) 


/ (3) 


Final Cross Weight 

Total Tare Weight • 

Residue Weight 

Blank Weight 

E. NET WEICUT 

Remarks: 

81 

WO Mo. 


Oiilo Received 


C. BIANK CORRF.CTION 


Sora|>lc: oL ». 


Wash: mL « 


CONTAINER NO. 


RH/°F Date/Time 


_g


_K


j/m>- • 

+ 


g/mL ­

TOTAL 


0.22/0.45 

M 


FILTER NO. 


/ / . (4)_ 


/ _ / <5)_ 


/ (6) 


Analyst 


http:0.22/0.45




u 

yielcYtaboritcry frccta-ire •c-aoraianti—, 


T i . »urp«M of thli for* l t to docuaent prior approval f r o the Analytical Laboratory repre»e=t.tiv« 

t ! _ t T r ^ u / - t i r t i l i procedure, used in .arpl. coll.etUn ta.k. are compatible vith 

subsequent laboratory analrtia requirements. . 


Field Teaa Leaden Anticipated Sampling Date 


Saapllng Taakl __ Site Idenclf-ieatlor. 


Contract Nux-beri _ 

I


(y--.Tjf ccturer • 

7ield Sa^rle Rcagent/Crsde and I 


Sasple Code Description Container Preservative Lot Number ) Laboratory Co~er.: 


oo 


CCA. Tech. 
Follev-up Dates , "Div. Submitted by 


2/8? 
Final Laboratory Approval 


Date _ _ _ _ _ 

rate 


P*RC _ 
or 


pouj||; 6u|«q 
Vioumoop «m jo A*n«nb 

fOOINfl •ill o) anp 9| %\ ••OIJOU 
•mi irei|) -reap e«»| t| 

•6.ui| wu; -Ml ;t :_3110N 



SOLD SST> cusoss UZSIZS 

fTt>J«Ct * *  . S*B>la S l O t 

r i o l i T o n U a a a r i ( e l ta - tara) 

taa* l« DCKtrivtiea Coda 

r e c t i » - . d l i c a l i * * hrl Salin^uUrxil byl - > l l a - i l « ! M « br l 
(alcnatara) ( a l l M t u r e ) Deto /T ia -a ( • i t s a i w a 

(eltDatura) ' Bata/T—-> 

Sac*l**d tor Laboratory r-lioqiilabcS byi Dat'/Tlxe by 1 (*ieaat«r«) 
Sate/Tla* 


pBUtiii 6u|»q 
•jusmnoop »\\% ;o A)||«nb 
aq; o* tnp t| )| 'souou fOOINfl «im iraq) J>«|9 ««»| •! 

•B«ui| ui||i .m j | :_0I10N 



SAMPLE IDKNTIFICATION LABEL 

O ^v A r,c\ i\M»iv«i..M-''«i 
Vt*/A iccmiology Dii/.sio.i 

GGA 
Client . 

Project No. 

PloM 

S o m p l i n g 

L o c o l i o n _ 

Do Us 

Time. 

Recovered By 

FIELD 
SAMPLE HO 

OCA/T«*rw»o log« O M t l c  m 
Crxx i ol Cutiody SCALERS NAME (WIINI) 
SA—S-K S M I 

Field" Log No 

Run No. 

P o l l u l o n l . 

Sof.ple T>pc 

ond Xu'eut 


L A B NO. 

Dr, down Contoiner No. 

Preservblive ( i f ony 

Volume rni 

Finol -


I n i t i o . 

Net _ 

SEAl tHS INITIAL OA IE 

SAMPLE 
OFSCIUI'T'ON 

SEAL H I ' O M N t  l A O A l t 
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SAMrl.K CUSTODY TRAMSFKR 

PUMOSE 

Procedure/Analysis required 

(General inforeat ion only—analyst MUST refer to Project Fi le Cor spec i f i c d e t a i l s . ) 

Instrumentation required ' 

1VCXCR0UND 

Cl ient . ­
v 0 r d « rContract (Cl.aree) No. . ° '  k

SAMPLES 

Ceneral descr ipt ion of sample type(s) . 

L i s t of samples (by CCA Control No.): 

Additional samples (QC-bUnV.s, QC-spikes. e t c . ) : 

Total number of samples 

Coa—ants 

TRANSFER 

From • - .  D « " 

Kacaived by  D * t " 

(Location of ssmples) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

When completed, make J e o p i e e - - » r w each for or ig inator . r e c « i ? i « n t . and Task l _ n a g « r . 


RETURN 0RIC1NAL TO PROJECT F I L E 
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RM'tlPT UP iAMPLr'S FOK ANALYSIS 

Received (ro* : . . . . — . . 

of CCA/T»cMioto«Y Division, hedfor-t, rlaaiai hui»t t », 

tha following aatapUa lor analyaia « i i p c a l i t i l : 

CCA ( ; , A 

Control No. Antl'yaia Control "»• 

Sli(n*d_ 

T i t l e 

Laboratory^ 

9ete 

CCA Reference 

CCA F-urchaaa Order Ro. 

«•«. tO/Sl 

Interlaboratory custody transfer 

68 



Corrr<:t Ivf At. I Ion Hre-Mrsl Korm No. 

Ori» Inator Doti-

P I  T son Responsible Contract 
lor Replying Involved 

Description of problem and vrt.cn Ident i f i ed: • 

State cause of problem. I f known or suspected: 

Sequence of Corrective Act Inn: ( I f no responsible person I s i d e n t i f i e d , not i fy QA 
Manager It—cdiatcly. Submit a l  l CA form* lo QA Riuagcr for i n i t i a  l approval of CA.) 

State Date, Person, and Action Planned: 

CA I n i t i a l l y Approved Ky: Date: 

Follow-up Date* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

F i n a l CA Approval By: ; Date: 

Information copies to: 

RESPONSIBLE PERSON /DEPARTMENT QC COORDINATOR: 

QA MANAGER: \ ; • 

DEPARTMENT MANAGER: ; 

89 



ANALYZERS 


DAILY 3-POINT CALIBRATION CHECK 


I  . Analyzer Data 

A. Oj Analyzer MFC S/N _ 


Zero Setting __ Span 


B. S 0 2 Analyzer HFC S/N 

Coarse Zero Setting Fine Zero Span 

C. CO., Analyzer MFC ' S/N 


Zero Setting Span 


D. HjO Analyzer MFC S/N 


Zero Setting Span 


I I  . Data 

Run CO co2 *°2 Moisture 
No. Cone Reading Cone Reading Cone Reading Cone Reading Cone Reading 


I I I . Data Reduction 


Calculate calibration equation using least square linear regression. 


Y - mx • b where: 


Y • concentration v/v 

• " slope conc/mv 

x • reading in B T 

b " intercept concentration v/v 

SO. CO, 00 Moisture 

Corr. coef f . r 

Analysers, dai ly c a l i b r a t i o n check. 
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1.0 

Cal ib ra t ed By Bi i romr t r l c Pressure, Pb- In.I lK 

linte • Dry Cas H'-tor Nn. 

Contro l Box Nn. 

Or i f i ce 
mjnumcter 

i c t l i i v j  , 
all. 

CJS volume 
wet U".t 
Wte r 

Vw. 

Gas volume 
d r y i j J l 

meter 

Vd­

.t t «  l 

rVter 

Tcmncrjture 

ury OJ* meter 

In lc l 
t j j  , 

Outlet 
'do« 

Average, 
' d  . 

T ime 
0.. 

Devia t ion 

in ; ll?0 f t 3 «  3 T •F •F a in _Y_ LW 

10 z.o 

Average 

Calculation!) 


Vw Ph ( t  • 460) 
d 0.0317 til f ( t  • :i0) » 
__• -oO) * j ' 
p
j »<(b * r&) * «»<>) Fb dd • «0) 
w

Y " Ratio of accuracy of wet teat meter to dry test meter. Tolerance - 1 0.01 


AH? - Orifice pressure differential that gives 0.75 cfm of air at 70° F and 

29.92 Inches of mercury, In. HjO. Tolerance - t 0.15 

Maintenance Checklist 


Vacuum System: Oil Reservoir Level ; Knockout Jar . 


Vacuum Gage ; Leak Chk (No Leak) 15" Hg 

Quick Connects: Clean ________ Lubricate • 

Manometer: Check for Leaks ; Fluid Level _ _ _ ; Clean Surface 

Solenoid Valve: Cheek for Click 

Fuses: 2.5 amp. Probe Heater ; 7 amp. Pump ; 10 amp. Beater 

Amp he noi Connector (Check with umbilical cord connected to hot box) 

Variable Xrorater (Check Operation with Probe or Light) 

(All ltcmn Must Be Checked and Initialed) 


Trxnrioto—, OiviSKOn QC okayed 

GCA 
Dry Gas Meter Calibration forn 


92 




I ' K t m i I l i ' / / .U CAI.IUUATION 

I'nl 11.clod by S.;t Ku. Dare 

 IV, D;. 6 0 . Du

I d e n t i f i c a t i o n . .  q ) ( i n . ) —., ) l n . ) ) u s l > r >  

nn~>t-r * . 

HOST-TEST NOZZLE CALIBRATI—N 

Date Set No. Callo-rated hy _ 

vtierc: 

J , , , , ,  , • ootz lr dljaett-r i icaturvi on a J J l f c r r n l d laaetar , a— ( I n . ) . 
Tolerance • waniire within 0 .2} t— (C.001 l r . . ) . 

4D - auxtou- difference In any two r » r a « u r e ~ n t i , an ( I n . ) . 
Tolerance • 0.1 n (O.lMH I n . )  . 

« a m r a « t « of ' D i , U7 , I  V 
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c 

DUVOM PUMPS 

f Al.! HKAT' . . W L I N V ' \ ' S K'.IX 

TIIMt ruon'iii HtMbr) 

Pump Serlnl Ho. 

Cal ibration Device 

Date 

Location 

Clock Time Start Stop 

Temperature I n i t i a l C FIr.al 

Atmospheric Pressure I n i t i a l HR Final r— HR 
Relative Humidity I n i t i a l - F i n a l 
Vapor Pressure 

Collection Media 

Calibrated by 

A. INITIA1, READINGS 

Reading Time Distance Actual Flowrate, Standard Flowrate, 
No. (HOC) Traveled ( c l ) <s_/aln) Qi(scd) 

(nl/min) 

Avej__e 

B FINAL READINGS 

Reading Time Distance Actua l Flowrate, Qr Standard Flowrate, 
No. (sec) Traveled (ml) Qf(std) 

(ml/ml a) 

Ave rage 

» X DIFFFRFSCF. - I n i t i a l versus F i n a l Flovrates 


X Difference » X 


D. VOUTHF. SAKP1J.0 

aVolume -  2S C and 760 sssHg 

Notes: 

94 
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APPENDIX B 


SAMPLE CALCULATIONS 
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-..V^** •*-:*. . 

According Co 40 CFR Part 264, the DRE for each POHC is calculated as: 

DRE . "»« " " °  u t  lOOX x

in 

Where:	 , 
w.	 - mass feed rate of one POHC in the waste stream feeding 


i n the incinerator , and 


W - mass emission rate of the same POHC present in stack 
out	 - ­

exhaust emissions. 

a.	 Calculations of W. ( l b / h r ) 
i n 

C x FR W. • w v
i n 

100 

Vhere: 

Cy - Concentration one POHC in the waste, Z 

FRy - Mass Feed Rate of waste to the incinerator , l b / h r . 

The stack emission rate of MCI can be calculated from: 

HClenit. " Ci„ x ERg x 1.32 x IO"* 


Where:  C i - concentration of HCl (as Cl") i n the stack gas 
n

e f f l u e n t and collected in the impingers. 

ER, • volumetric flow	 rate of the stack gas in m3/min. 

1.32 x 10-4 - conversion factor from -g/min to l b / h r . 

96 
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F.ir i 1 i t y_ 	 .lol> No. ; 

11.1 t o 
Source 

Ci U/Kov iew 
Ruri 


SAMI'LF. CALCULATIONS 


Particulate Isokinetic Sampling 


1.	 Calculations for stack volume and Isokinetic Ratio 


O r ifice ' Dry Cas Stack Stack 
Dry Cas Pitot 
Time 
Meter f t  3 6.P AH, Temp °F Static Temp F 
, 


i n . H20 
 in.' l l ? 0 In Out Pressure 

i n . H?0 


TM TMI TMO PST 
 TS 
T VM AP 


1.	 DN - Nozzle Diameter, inches i n  . 


i n . Hg 
2. PB = Barometric Pressure, inches Hg 

min. 
V. TT «= Net Sampling Time, minutes . . 

f t 3 
4. VM = VM f i n a l - VM i n i t i a l = Sample Cas Volume, f t 


4A.VML = Use only i f any f i n a l or intermediate; leak check rate 


i s over 0.02 cfm 


LT » Leak rate after any given sampling period, cfm 


TLI - Total time of sampling period in which leak occurred, min. 


• VML - VM - l ( L l - 0.02) TLI • (L2 - 0.02) TL2 + (L3 - 0.02) TL3 • 

L4 + 0.02) TU] 


.	 ( ) - l ( - 0.02)( )•( 0.02)( >•( - 0.02) 


( )<•( - 0.02)( )J 

 ) + ( 
- ( ) - l( >*<	 ) • ( )J 


f t  : 
= ( ) - ( ) 


TM • Average Dry Cas Temperature at Meter,°F 


Avg. TMI + Avg. TMO 

TM 
 2 


6. PH «= Average Orifice Pressure Drop,	 inchos 1I20 

_ in.Hg 


13.6 
PM - Avg. _ H 


7. Volume of dry gas sampled at standard conditions, 3 dscf 


VMSTD	 528 (Y)(VM)(PB •.. PM \ 

Y dry gas meter 
\ 7T~' calibration factor 


29.<»2 (TM + 460) 
 c a l i l 
_ 528 ( )( f t ' 

)( )

29.92 ( T 
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lot) No. 

Run No. 


«. VW = Total Wator Collected - p.m'11,0 Silica gel + ml Imp. 11̂ 0 » ml 


' ( ) • ( > = 


«). Volume of wator .vapor at standard conditions, sc f 


VW gas - 0.04715 '< VW = acf •= 0.04715 ( ) *  f t J 


10. Percent moisture in stack gas	 . 


100 y VW gas 100 ( ) _ ( ) _ 
*M VMSTD + VW sas " 7 ) • ( ) ( ) 


11. Mole fraction of dry gas 


100 - 7.M 100 - (

MD ­ 100 100 


12. Molecular weight of dry stack gas 


^	 MWD - (ZC02 x J£) • (Z02 « ̂  • [UCO • XN2> x _|§] 


- ( *0.44) • ( » 0.32) + ( « 0.28) 

« ( ) «• ( ' • ) • '  ( ) «= lb/lb mole dry 

t(z o? - o.5 aco)l « ioo 

12A. ZEA - Z Excess Air - ^0.264(ZN2)] - (Z 0 7 U 0.5Z (CO) 

( ) x 100 

"((0.264 ( ')] - ( ) • 0.5 ( T 

( ) x 100 _ 5 

(	  ) - ( ' ) • ( ) 


13. Molecular	 weight of wet stack gas 


MW - MWD x MD • 18 (1 - MD) 


- ( ) ( ) • 18(1 - ) 


•  e ) • ( ) •	 lb/lb mole wet m

14. AS " Stack Area, square inches. 

2 


sg. in. 

Circular 


Rectsngular, - Length « width«( )( ) - - »<»•i n­

15. PS • Stack Pressure, absolute, inches Hg = PB • AV r*ST 


PST - Stack static pressure 
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Job No._ 

Run No." 


I'ST in. Il 7n _ in. H»; 

PST in. Hr, ,t,,(,

 7 TTTh ! " 


PS = PB t Avg. I'ST = ( ) ( > '"• "« 
o

 B
 ° 


16. TS •• Average Stack Temperature, F + 460 R 


TS » Average TS /.TS.„ • 460 = 

AV 


( ) ( )
17. SDEAV - (/AP)AV * /T:;AV + 460) 


18. Stack gas velocity at stack conditions; afpm 


r ,^ Cp = pitot tube 

VS - 5 l 3 0 ( e ) x Cp x Avg. (SDE) x ^ _ L _ j j = afpm coefficient 


h 
af pm 


- 5130 « ( ) * < > * [( \ l )] " " 
c 

19.	 Stack gas volumetric flow rate at standard conditions, dscfm 


528 x vs x AS x MP x PS ,,.„,_ 

d S c f m
• (29.92)(144)(TS * 460)

528 (	 ) x ( ) x ( ) x ( ) dtcfn 
a


" 29.92 » 144 ( ' .  ) 
d 

20.	 Stack gas volumetric flow rate at stack conditions, acfm 


p 20.92 x QS (TS • 460) ; ,_«„ 


* (528) (PS) (MD) 


_ 29.92 ( K >- .ictm 

528 (	 ! x > : 

21. Percent	 isokinetics 


1.039*** x (TS • 460) x VMSTD 

* 1 " VS x TT x PS K MD x (DN)' 


"Dry standard cubic feet at 68°F (528R) and 29.92 in. Hg. 

bStandard conditions at 68°F (528R) and 29.92 in. Ilg. 

CDry standard cubic feet per minute at 68°F (528) and 29.92 in. Hg. 

llActual cubic feet per minute 


o l * ) ( i n 
««.,,„ - as 5 1 ^ - \ { l h , . \ h  " - " ^  l « 60 scc/min 5130 - 85.5 — I C ' n ) ( i . n,o> Jn 

2 > ) 9 2 n
f , q	 . - J - "g x I*i-±_ix *_ x 100 

1 0 3 9	  , W
1 0   528 DcKh f t 2 «
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• 


Job No. 

Kun No." 


1.039 «( ) « ( ) 


)« ( —nn T ~ I nn r 

I I .	 Calculations for gra.in loading and emission rates 


22.	 Particulate, gr/dscf 


r „,c/' =S 0.0154 •'. ) gr/dscf t J

8
gr/dscf " 0.0154 « • - r — =  — —  ­

23.	 Particulate at stack conditions, gr/acf 


. , 528 * gr/dscf * PS * MD 

r / a c f
6  " 29.92 (TS + 460) 


528 ( ) » ( > " ( ) „ gr/acf 

" 29.92 ( 5 


24. Particulate, lb/hr cone, method 


. 60 min/hr * gr/dscf x QS 60 min/hr _
 f
lb/hr - ? 0 0 0  g _ / l b 7 0 0 0 g r / l b 	
) x ( 


lb/hr 


25.	 Particulate lb/hr area oethod = 0.132 »  ~ ' ^ a "  1 ' ^ - * ^ 


v)x™ 
0.132 x (	 ) x ( ) lb/hr 


* ( - — — )  2 x ( ) 

26. »>/hr Tea x IQQ _ ( ) _ _ ̂  . 


lb/hr cone. ( ) 


27. Particulate combustion lb/106 Btu heat input method 


lb/hr " avg. of area and cone, method » 

10s Btu from fuel flow, steam generation or heat rate " ___________ 


lb/hr _ ( ) _ lb/106 Btu 
10b Btu hr " J f • 

28. lb/10s Btu F Factor method ­

gr/dscf 20.9	 . \ 20.? 
7000	 • (20.9 - Z 0 ) 7000 1 ' 120.9 - ( 5 )
2
 

. - _ _ » ( ) ,C20_9) . 

7000 *  ( ) 


_ lb/10b Btu 


100 




Job No. 

Run No. 


29.	 Density of stack gat. 


TS • 4 MM 

n. Wot at stack condition = MW lb/lb inol .> 1.85 
 (


) - _lb/lb 
( * 	 )/( 
'/[»• 85 ( }]•«  >/ .	 mole wet r 
b.	 Dry at 68°F (528R) and 29.92 ta. Hg - MWD/385.6 


)/385.6 _lb/lb 
- c "mcle dry 


30. Exhaust gas flow rate 


- a. lb/hr dry = QS * 60 * density dry 


FRS - ( ) " 60 x ( lb/hr 


b. lb/hr wet B QA » 60 ' density	 wet 


FRA	 - < ) x 60 x ( ) lb/hr 


12 

31. gr/dscf at 12* C02 - gr/dscf	 x 
7. C02 


12 gr/dscf 

- ( 


100 • EA 
32.	 gr/dscf at 50Z excess air -
150 

x gr/dscf 


( ) + 100 
x ( 	 __r/dscf 

150 


33.	 lb pollutant/1000 lb flue gas at 12Z C02 


lb pollutant/hr _ ,12 ,
x 1 0 0 0 
wet or dry 	  Z C02
FRA or FRS


x 1000 
11 ~•f 	 7 
lb/1000 lb 


101 




APPENDIX B 


PROCESS DATA AND CALIBRATION DATA FOR WASTE FEED 

AND CONTAMINATED WATER TANKS 
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MASSACHUSETTS ENGJM.KRING CO., INC. 

North CM tic y, Mashar h j s r l l s 02171 

Tel. 773-7777 
Area Code 617 June 1, 1964 

CALIBRATION OK AN BrtMt GALLON TANK 
B'-O-1 din. x 21' :' 1-utK 

TANK NO. II-HA 

Depth Capacity 	 Dt plh t uparlty Depth Capacity 
laches Callona Inches I M ) I ( J I ) S 	 Inches Gallons 

15 S3 63 5806 

41 .66 5904 

75 2i.-4» 67 6002 

115 36 ?ir.2 68 6096 
69 6193 159 
70 6288 
206 	 2'JCI ;-7 
71 6382 
261 	 31-05 
72 64TS 
318 	 S170 : j 

40 

• 380 41 3274 73 6567 

10 444 42 33b0 74 66*. 

11 611 43 3487 75 6748 

M Ml 44 3594 76 6896 

u 654 45 3702 T7 6911 

14 46 729 3809 18 7005 

IS 807 3918 '» T067 47 
16 6*4 4025 80 1166 48 


17 963 49 4132 61 7143 


It 1045 50 4241 82 7311 

19 1129 51 4348 83 7166 

10 1214 52 4456 64 7466 

SI 1302 53 4563 85 7619 

32 1392 54 4670 86 7606 

» 1483 55 4776 87 7670 

S4 1575 56 4880 7711 


IS 1668 57 4985 	 69 7769 
7644 

17 1857 '•:» 5U3 61 7661 

18 1953 •O 5298 63 76SS 

19 3048 Cl 54*1 

•6 1762 58 5089 	 •0 

93 767S 

10 .3146 62 5504 64 

•1 	 1344 63 5*05 69 6019 
96 11 1344 	 64 5706 





GCA TtO»<XOGY DMSCN P A R T I C U L A T E / N O N P A R T I C U L A T  k F IEL  D OATA 
CODING FORM 

PG I o« 2 
CLIENT •  . — VERY IMPORTANT ­  F I L  L IN A L  L BLANKS 
PROJECT NO READ ANO RECORD. AT' THE ST-9  T OF EACH 

PLANT TEST POIN' SKETCH 

•UN . 

LOCATION • f • 

OATE ' ' ' 

OPERATOR •* ­

SAMPLE BOX NO 

METER BOX NO . 

METER 

V FACTOft 

SHEET — -0.5 

PREPAREC BY /V. 

P I T O  T NUMBER o»a SIOC. 


PITOT TUBE CP . 

FILTER No / TMIMBLE NO . >  ̂  ^ 

AMBIENT TEMP »F LS. 

BAH PRESS ,m NO " T ' . ' 


ASSUMEO MOISTURE.% ?» 


HEATER BOX S C T T I N O . * F _ _ 


NOZILt #A>IA.. in . f-

PROBE LENGTH ——— 

PROBE HEATER SETTING 

FIELDS FCR NONPARTiJu-* " E  ° U N 

6i • * « • Ti« TS 

METER LEAK CHECK1 

BEFORE TEST '
AFTER TEST. 

 Cf 

PITOT
ORSAT

 LE AX CHECK 
 LEAK CHECK 

(RCVIBID

0 R 1 - 4 

 B / J I / T »  ) 

paiuiu 6u|sq 
ltieuinoop am ;o Xi|r«nb 
aqi oi anp s| i | 'eoiiou fOOINfl «im tram .reap e«B| «| 

•6-BUII u iu am i | :3DU0N 



cCHK JGY CTVBPN 

PARTICULATE/NONPARTICULATE FIELD DATA SHEET OF J 

CLIENT CODING FORM PREPAREO BY fii>U 
P G . 2 o f 2 

STATIC PRESSURE 

(REVISED

0 R S - 5 

 t / S I / T » J 

* F I E L D S FOR NONPARTICULATr RUN 

fOOINfl 
poojuj. Bu|«q 

lueuinoop su,; jo Xupnb 
air* 01 anp t| i| 'aojiou 
«mi iraqi jvap e«»l •! 

o6«di| wm eiri j | :30H0N 



CCA/TICHHOIOCY DIV19I0« 

90UIICI rUTICVLATI JJOffUOC 
TtAIM AlifKBLY, UCOVIM AKD ANALYTICAL UIOST IKtrt 

»»• "»'" .? iO^v^/f.H CUMII Uuuiut C(t(**i 

h  u ; I . . ; W. O. Mo.i ' 

loop la lo . Ho.: ' f l tnt i ; ; 

Owim; ft. \J ; Snpllni Utatloo,: Al.li.J SlJtlH 

FftKT Hftlf Laboratorj la.ulta 

Roaala aoi »robo (Cyclan* Iroaaal-AcatoM Vaa», U  k «o . t _ _ _ _  _ I I I U  M 3 t « "7 oji 

Cyeloaia and rlaok-Acotona Hooh Ub Mo. i looldoa . oa 

ThUbla » . . Ub Ho. • Wotibt loaylia 

. ThUbla pactlculata wollht_ 

f l l t . r Ho. Ub »o, Watlht looulta 

jog F l l t c t eartlcolata wottht ^ I O . C V oa 

nftKT lAir Sob Tolol J _ t _ J _ _ _ _ - » 

BQJjflLE 
laplnatr WATrj and Voter Wooh of loplnlaro Collected oo 0.22b f l lcor 

Coouoctoti ond lack Holl ol Fl l tar Noldor ~ 
CklofoforofotHoT Extract 

Uk Mo.: 
Aqueooo aoalduo. 

•xrroMc HASH of 
lejoLo«er, Conaoetoro OAd Bock Solf of loaldue 
rut.t aoioor 

IACK HALF tub lotol 

TOTAL TWUH TOTAL WllOn (rroot I lock) £ J J i _ J 2 _ _ M 

<fr±* IfirrJ VUM ««-..«. 7 Jtr^-­

TT * 
"1 

Hoc V i l | h i I 

Comtoloor Oo.i 

FUol Volaojo Tolol 
TOTAL art HIIOT- t l l l co Col_ 

U l l l o l M i a n Total 
MfT Touaq-iootoaoyo 

Mot Volvo* 
TOTAL k S I s m i 

UU. DATt UCflVlD Tiolo Aooootbloa o»:_ 

OATI ar*oarts loa*>le •oeeveroal kr'. 

I loot* AMlyootf bjfl_ 



Section 2.4.3.5 

Revision 1 

Page 5 of5 


ORSAT DATA SHEET 


PLANT .COMMENTS: 


SAMPLE LOCATION <? - * ̂  ' ^A 


DATE « / 


OPERATOR I U ~  j . 


CO. NO. 


(0  2 ) (CO) 
SAMPLE (C0 2) READINC 2 READING 3 
POINT TIME READING 1 ACTUAL NET ACTUAL NET 

3.G. 

' A . .7 \JL1L 

reading - Reading 2 - Reading 1 (Actual) 

CO reading - Heading 3 - Reading 2 (Actual) 

EHD-24(1) 

132 



vosT DATA ;:.iir>:i 

Tc* rro. V 

fi 4un Ho.' 

t 
" "f«.03K j PCM J <*M 

• ^/ pV - • I * 7~ 
U ~ j -^ f  i 

r \ '  ̂  '"''
K ^ J ^ r  /

 1 I-/./'-. L J.4 ' 
' 1. ^i/ i .  . ELSJ.J»— -i—'• 

;A-T5i.- i^-^> . - A s  ­ ! . L  ; k —1—j — 
, J­ - I 

• «r.; Ur>.._ 
J 

_y. i . . .  .•*••-• 
. ,5 ->i. '«•••;• 

AI?

/>2 ^ 
1 

v? i is C (/ 
Ft'/ 

J "  ' J " *  . 

I / 2  ; 
& 7 

'•i. 1,-1— . . I * *• «« • 

pttuiu Bu|»q 
iu»iunaop «m ;o Xi||*nb 
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CCA/TEUINOLOCY DIVISICK 


PARTICULATE ANALYSIS 


WO No. ^ NO ?</r r7.	  r 

client ymirnl.Cfro'nrjfl/iQ Rec«i—i 

DeBC 


C. BLANK CORRECTION 
B. WASH VOLUME 
A. SAMPLE VOLUME 


•	 roL Sample: ml. x 


mL 


mL Wash: mL * 


.	 mL 


Total 


D. TARE WEIGHTS No. Wt. 


Container 
 CONTAINER NO. 


F i l t e r 


Thimble g 


Total 


"E. CROSS WEIGHTS 


RH/QF Date/Time 


/ / (1) q4.^H4g / 


/ _ / (2)  thTH-R e / 


/ 	 / ( 3) •  _ g / 

Final Cross Weight O A . T ^ Y  ̂  g 

Total Tare Weight - C \ * \ . 3 ,  T ; ^ C ^ ^ g 

Residue Weight « P l P M \ g 

Blank Weight - g 

E  .	 NET WEIGHT 


Remarks: 


Analys 
5/79 

_g/mL 


_g/mL 
 gm 


TOTAL gru 


0.22/0.45 

P 


FILTER NO. 


Date/Time 

/ (4)_ g_
_ / <*>_ _g 

/ ( 6 ) Jt 

rrt*r> 

SL 

http:0.22/0.45


CCA/TF.CIINOLoCY DIVISION 


WAKTlCULATb ANALYSIS 


NO. r^il-r.. . , wo ,0. j ^ d ^ C p L .Lab

Client llWASH.Phc/MJl />/> 1- «««"cJ ' '/ 

Doscription 


A. SAMPLE VOLUME B. WASH VOLUME C. BLANK CORRECTION 


( Q r r  ̂ mL mL

mL 

mL

 Sample:

 Wash: 

 mL .* 

mL « 

g/mL 

g/ruL 

_gm 

gta 

mL 

Total _c220­m L TOTAL gm 

D. TARE WEIGHTS 

Container 

F i l t e r 

No. wt. 

CONTAINER NO. 
0.22/0.45 

FILTER NO. 

Thimble 

Total s 

E. CROSS WEICHTS 

RH/OF 

/ 

/ 

/ 

Date/Time

/
/
/

 U>C£2Z2£x6 
 (2) J.<̂ SS>4g
 (3) R

 RH/°_F 

/ 
/ _ 

Date/Time 

/ 

I 
(4)_ 

(6) 

_g 

_g 

j g 

Final Cross Weight Q 5. Y / 7 (  r j g 

Total Tare Weight ­ R ^ i ' l H  1 ^ t - . ^ v / r v . 
Residue Weight . P l ^ r  ̂ B 5? I ' m 4 
Blank Weight .PPA \ 8 

E. NET WEICHT 

Remarks: 

Ana lyst Jr^j 
5/79 



GCA TjEô NQtoGy ovgiON PARTICULATE/NONPARTICULAl t FIELD DATA 
CODING FORM 

PG I of 2 

VERY IMPORTANT - FILL IN ALL BLANKS 
P R O J E C T No 

READ ANO RECORD AT THE START Of EACH 

P L A N T . T E S T -POINT S K E T C H 

HON No 

LOCATION 

D A T E - f i ' 

OPERATOR  / _ 

SAMPLE BOX NO 

METER BOX NO _ 

METER &H(p. 

V FACTO* 9 

48 51 5« 2 l 41 • 
PUMP 

4 • 

S H E E T - : . or 
PREPAREC*' fft 

P lTOT NUMBER • » « S I D E . 

P I T O T TUBE CP 

FILTER No /THIMBLE No L-

AMBlENT TEMP • f • > — 

BAR PRESS. , i i> Ho ­  - . 

ASSUMED MOISTURE .  V 

HEATER BOX SETTINC, 0F i 

NOZZLE ­ • " I-

P R O B E i r u K T M  ­ r •, : 

PROBE HEATER S E T T I N G . 

r 'ELOS FOR N O S P A R T I : J . A * E PUN 

T ' * TS I * *«• » 

iMFINOt* STACK U k k, 
PlTOT OR F i C t & H O S ' OAS TtMP. VACUUM P R E S S  S'A«ICI 0 »  ' CA< 

:•
-«.'.. t 

r f c »E t s

J*A» 

;

T I M E • ». HjO 1 M,Q "N  - aTfo ; r • N 
ACTUAL INI f 7 O U ' L E T GAUGE <iP O E S I R E O ACTUAL " N ' - C S 
A3 r, o 

tT 47- LL . S J L 

.'hi 

LZL J2i Z£Z 
> r J 

£21 


r-r •2 
TOTAL 

COMMENT 
METER LEAK CHECK= 

B E F O R E TEST > .01 C F  SEC ; . ~ In. Hg >

A F T E R T E S T ' C F [SEC •» Ms 
S T A T I C P R E S S U R E 

P ITOT L E A K CHECK 
PORT ; O P S - 4 ORSAT L E A K CHECK 

iz-a£ ( R E V I S E D B / S I / T S ) / - • ln.Hs . 

psLUHj. 6u|sq 
lUBtunoop 0141 ;o A\\'\wb 

o; snp B| i| '8D|iou frOOINfl 
B|m trSIf) JBB|9 SS0| «| 

•S«ui| uiiii »m j | :3DII0N 



Ecmv jGypfvtaoN 
PART ICUL ATE/NONPARTICUL ATE F IELD DATA SHEET _ _  _ OF 

CLIENT CODING FORM PREPARED BT 
P G . 2 o f  2 

PROJECT NO. 

PLANT 

METER LEAK CHECK OURINO T E S T '

TOTAL 

METER READING 
 STOP START 

COMMENTS • 

. C F  . 

C F . 

. S E C  . 

.SEC, 

in. Ma 
in. Ha r IA f I 

STATIC PRESSURE PORT 
In .H, 

In. Ha 
(REVISED

D R S - S 

 B / J I / T » ) 

* F I E L D S rOR NOHPARTICULATE RUN 

p80J|!j 6u|«q 
tuaumoop otj* jo Aypnb 

etn o\ snp s| )| *BO|)OU 
1ST- tOOINH 

•4 ::K'.'<^ »im ir»m asa, »l 
B6«UJ| IU|U em il :30U0N 



cctmouotocv DIVillOM 

10UI.CI P«JTlCtfL»Tl lAMTLIHC 
t U I > AJIDORV. UCOVMY AKB ANALYTICAL UTOoT UttY 

o-c. 
M. <). Mo.  l_ 

S o a * ! * boa Mo/; J U c f O Pleot: 

O e o i e t a r : A L*^ S o s p U n i Locat lee. l_ 

Loborotorf Beeolte nchT ms 
Ub Mo. i A T I I g Hoaldoa 


•ooale ond Probe'Krtlooe IrHael-Acetono Week., 

Ub Mo. i MooUoo 

Cycle** ood fleok-dxetoo.0 Weeh 

TkUble »0. Lob Mo. Walaht Heoulte , 

M 

Thiable porclcoloco weighty 

F i l t er Mo-. U b Mo. Wetlht eeeulte 

C-c-21 35HH P l . n OA 

ri l tor particulate ««ttht_ (.79. <?a 

MLtWT MALT »»k Totol 

laologor t u r n oool Uotor Weeh of Uetngero Collected oe 0.11a FUter_ 
Ceaaectore ond lock Half of Filter Holder 

Chloroforw-etker tetrect; 

Aeueoua Hootdoe 

ACFTOMt HASH Of 

loeloMor. CoceuKtore aad lock l o l l of 
 tealetie 
f i l l e r Holder 

•ACM HALF Sub Totol 


TOTAL TRAIN TOTAL VIICMT (Proof 4 lock) 

misTtir 
Ioa>ia«oioi | f J l f  ' 1 ^ V 1 S i l i ca Cal 

Height after loon 

Weight before teott 

J J I • 
L<Jj -P .1J/1"J.V-\~iUUt wot,,,, 

Ceexelaer Ho.i 1. 

F i x I Vol MM M a i 

TOTAL HIT WIICNT-Illlco Col 


U l t lei Voleew Totol 

MTT VOUoil'leolofoca_ 

Bel Toloae 
TOTAL kSlfTVH 

LAgi DATf u c t i n  o Trela Aooaeblod »»:_ 

DAT*. tmOTtS feotole lecovered bp: , 

people Anelrted byt_ 



Section 2.4.3.5 

Revision 1 

Page 5 of 5 


ORSAT DATA SHEET 


PLANT J*,^ (tr*..fA.I COMMENTS: 

SAMPLE LOCATION _ P 

DATE i A*'o 

OPERATOR 


CO. NO. 


(02) (CO) 
SAMPLE (C02 ) READING 2 * READING 3 
POINT TIME READING 1 ACTUAL NET ACTUAL NET 

/7QS 2 o-o /i". Y 

rise .a 19.0 

Oj reading - Reading 2 - Reading 1 (Actual) 

CO reading - Reading 3 - Reading 2 (Actual) 

EMD-24U) 

132 



VOST DATA SHftT 

fl -•cb So. 

Sim No. 3 ­

•/Trvnetri.- Frcs-.rre ("St.) flc/;C-f/ . 

(Actual Bun "Tub* r Leak DGM It Stack Ccndenser Tan ax 
|
I
 Tloe 
 (hr) 

Tin* 
(nin) 

5et So. ' Ch-ck Volune 
(Cl) 

"VC TerBf- inlet lesip 
(ert 

Ir.Ier. Teten |
( c r  ) ! 

 inlet
(' 
 7­

O  O ©•<v©f ±2­ 6>o 

• 7 

1*.
\2>o 

. . ^  ̂  

T ...1 
"'il 

• f— 

j - .A&fti&j X-.«t-l.. .... 

l-^..-L..!^>^»j !./*.•-- .Tl .^._.L.^. . * w 
i ..... ! <•'>
"' j . • . JLl . ... <VA­» 

I T 

• — i . 

pauiuj. 6u|aq 
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CCA/TECIINW.OCY DIVISION 


PARTICULATE ANALYSIS 


Lob NO. ^r/ii -wo NO. ^-nfr&r-rr;! 
 Keci! i v c Jclient '{1 m J j^tv) C b0 ™ .'flftQ. °  111c'^fr ^ 

Description 


A. SAMPLE VOLUME B. WASH VOLUME C. BLANK CORRECTION 


ml. Sample-: ml. x g/mL T _gm 

mL 

mL Wash: mL « _g/mL 

mL 

To tal ^ > ?  0 »l TOTAL gTB 

D. TARE WEIGHTS No. Wt. 

Container CONTAINER NO. 
0.22/0.45 

u 

Filter FILTER NO. 

Thimble 

Total _e 

E. CROSS WEIGHTS 

RH/°F 

/ 

_ / 

/ 

Date/Time 

/. 

/ 

/ 

RH/OF 

( D l f - P ^ ^  g / _  _ 

"> i.rTftTT s _ /  _ 
( 3 ) _ _ R / 

Date/Time 

_  / 
/_ 

/ 

(4)_ 

(5)_ 

(6) 

J8 

Final Cross Weight

Total Tare Weight ­

Residue Weight

Blank Weight

 X P f s . ^ ^ P  :

 Nff  S • . ^ - V ^ '  l

 . C C  A \

 - ^ - ^  H

 g 

8 

g" 

g 

E. NET WEIGHT 

Remarks: 

* • 

5/79 
A n a l y t T ^ / Y i r / r ; (Jt A \ / 



GCA TcO^OOCr DiVTSlON 	 SHEET ,/ OF _
P A R T I C U L A T E / N O N P A R T I C U L A T t F I E L D D A T A 

PREPARED BV dsU-C O D I N G F O R M 
P G I of 2 PlTOT NUMBER o«d S I D E . 

C L I E N T 
V E R Y I M P O R T A N T - F I L L IN A L L B L A N K S P I T O T TUBE CP 

P R O J E C T No 
R E A D ANO RECORO AT THE START Of" EACH F I L T E R No / T H I M B L E No 

PLANT _ T E S T P O I N ' S K E T C H 
AMBIENT TEMP °F f S  ~ 

•JUN	 Na 3 ' 
BAR P R E S S , in Ho «V ? ' • 7 ' J l 

LOCATION_/}Ldai 1' ACK 
ASSUMED MOISTURE . % 

O A T E H / J - ••• * 
HEATER BOX S E T T I N G . * F  , ,'' TO 

OPERATOR / • .»•'• -»' •• 
NOZZLE » i f r lA . iii ­

S A M P L E BOX NO 
P R O B E LENGTH _ _ ! _ _ _ ! 

METER BOX NO ? I ^ C 
PROBE HEATER S E T T I N G . 

M E T E R A H / - : / ' . * " • ­

FIELDS FOR NONPARTiCUwA'E . PUN 
f FACTOR 

6 1 . ( « • ?4 
41 • 4 * S i 5« 

P U M P S - A ; . j 
S • 	 Si 

SOX IMPINGER STACK N J l . i. 
3 ' S » A N C E 	 F>|TO' O P ; F i C E £ > " OR T *GAS TEMP. Ci.OC« 	 VACUUM PRESS OR* 5A« 	 TEMP' * E MP 

u- H TIME • n. Mjt •< M , 0 •F 'N g 	 :r H-C I 
' N ' . - E S 	 GAUGE ' 

c r = : J r t C R t t s OESIREO ACTUAL INLET OUTLET i C T U A L 

JJL. - L x . 	 1 /sv. ; A _ £ j j £ - 2*s-	 MJL. 
A3-	 •> f 

I / A ­56. 	 L? tlO.-JL 23­
LL. 

<f 2. 
/ I . Z4_ 22=' 

,<za.
'ML 

/ 7 JLLL. 6> c _ ^ L X . .A2_ 
•AL /5" TTT 
Jl 	 JLL. •I r 

TOTAL 
COMMENT 


METER LEAK CHECK­

B E F O R E TEST • . gfc5" C F t>Q SEC /L5~ ••• Ha 


A F T E R T E S T . S E C / • ' i» H « - P , . ' <•/•.-». 


STATIC P R E S S U R E 
P ITOT L E A K CHECK 


ORSAT L E A K CHECK 
 D R S - 4 

( R E V I S E D B / S I / 7 9 ) 

psui||J Bu|»q 
luaiunoop sm jo X)||«nb 

B l U 0 } « n p t | ) | * 8 3 | + 0 U tOOINfl 
t | l | ) U tUJ l J * B | 9 « « 8 | S | 

o6*ui| ui|U »m  j | :30U0N 
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GCATK>VS JGYDTVISON 
SHEET 0 F

PART ICUL AT E/NONPART ICUL ATE FIELD DATA .  — 
CLIENT CODING FORM PREPARED BY JL 

P G . 2 o f Z 
PROJECT NO 


PLANT 


j£Lis£l 

METER LEAK CHECK DURING TESTi

C F  . 

c£i CF. 
. S E C  . 

. S E C  . 

in. Hg 
In. Hg 

METER
 S TOP

 READING 
 START 

COMMENTS > 

STATIC PRESSURE PORT 
In. H, O R S - S 

In. Hi 
IREVISEO B / S I / 7 » ) 

* F I E L D S FOR NONPARTICULATE RUN 

paium 6u|oq 
lAiouinoop »m jo X3)u«nb 

BLU o% snp 8| }| 'aonou fOOINfl 
8|LH J99\9 868| 8| 

e6«ui| uim eq) j  | .30I10N 



(~TK>IV jgy QMS/ON 

C L I E N T PARTICULATE/NONPARTICULATE FIELD DATA SHEET OF -til** CMrtmj 
CO  ' P R E P * R E 0p0GN2GofFi?RM  " PROJECT NO. •?.'••: 

PLANT_ LOCATION^ 

RUN NO. DATE . 

3 • SI 41 • 46 SI 56 SI ' 66 ' 7 I » TS 

POINT 
DISTANCE 

IN 
INCHES 

CLOCK 
T IME 

ACTUAL RUN 

DRY GAS 

METER.CF 

PITOT 

AP 

ORIFICE A  H 

in H J  O 

OESIRE O ACTUAL 

DRY GAS TEMP. 
•F 

INLE T O U T L E T 

PUMP 
VACUUM 

IN. Hg 
GAUCE 

BOX 
TEMP. 

IMPINGER 
TEMP. 

°F 

STACK 
PRESS 
in. HjO 
i n . Hg 

STACK 
TEMP. 

• F 

•c 

N U L L 

ANGLE 

(DEGREES I 
O.O inns HZ 

AL 
TT 
i- 7 
UL 
LA. 

TT 
LC­
TT 
L£L 

rt 
t„f 
71 

JL2­

Tt 

SL IX­

/i 

2H_ 
125­
23£ 

ry
XL 

2o *3LL 22Z. 

LUx. 
JJL. IL 21X LL 

.JL 
AL 

LT (LCL LL 1JJL i ­ < 

n IT­ 1  ' / 

V.I J LlL IL 

JToF 
2° 
25 

AL / • < 
6jj_ 1LL LL 

/ 5 '  / 

/si 

TOTAL 

M E T E R R E A D I N G C O M M E N T S i 
METER LEAK CHECK DURING TEST• STOP START 

005 CF 6o SFC /£ 

. . " " T - C 9 

S T A T I C PRESSURE PORT 

i n .  H 2 Q 
D R S - S 

i n . Hg 
( R E V I S E D B / S I / 7 *  ) 

* F I E L D S FOR N O N P A R T I C U L A T E RUN 

p9Ui||j 6u|»q 
juBiunoop aqj. j.o X)||«nb 

t̂ ooiNn eq) ov »np «| }| *«o|;ou 
SIMJ U?q+ J99\ i BSB| S| 

efaui| ui||i eq) j  | :30I10N 
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CCA/TtCttHOLOCY MVI110K, • , 

SOUICI PAaTICVLATI tAKH-lHC 

T U  K AJIDOLY, lICOVllY ARC ANALYTICAL UPOIT IIIP.T 


w. 0 . Ha. 

ta .p l . Am Ho..: U l . f o 	 Pleat : 

Seepllna. Loeattee:_ Opetttex: 

Leberetorp keoulte QQOfiLf. 
Ub Ho. i Hoaldue AS"- V

Heialo end Probe (Creloee •rpoael-Acetetio Week, 

Leb He.I taolduo 
Cpeloe* aad flaek-Atetooe Uaak 

Tklekla lie. Lab Ho. Woliln teoulto 

rouble particulate »e l (bt_ 

PHtot Ho.' Lab Ho. Haunt kaeulta 

trF-ftf	 •* 
J.C 35-/. 6^ mt. 

Pllte; .ertlcelete v«l lkc_ 

3 X > c » .  < r t / eel PROMT HALF twk Total 

ttOLML 
toplnier VATtl end Mater Waah of laplniere Collected oe 0.11. F l l t er_ 


Couoctero end lack Hell ol Fi l ter Holder 

CkloroforfOtHer latrect 


Aeoeoee Hooldoo 

ACTTOIlt HASH of 
teeIdee Ueloaor, Conoectora en) lack Half of 


Fi l ter Holder 
 1AXX HALF tub Totol  _ _ oo. 

TOTAL Vl lOn CProot k lock! <3£»eM ^ M . oo TOTAL TRAIN 

mis-mrf 
• • p l M . t . J ^ l T / 0 O / V » J a A f l l l l r . Col 


tpn P r j j « 0 ~ - v ^ Mount after teeti 


5 < I / T > J  3 ^ «oi,ht before tooti 


*7" 32*. 	 Hot Mel|kti 


CoOjtalaer He. i I . 


Float Velaae Totol S '.'2­
TOTAL HIT WIICHT-Slltca Cel_ 

latllol Vol MOO Totol 

•CT YOLBHI-lo* lotera 

Hot	 telaae 

TOTAL bTJimrll 


SeMpla ••cover 4 t>y: 



PLANT (C//Jtt>J

SAMPLE LOCATION Cl^s 

DATE 

OPERATOR 

CO. NO. 

SAMPLE 

POINT TIME 


l  i c.i 

/Soc 

Oj reading • Reading 2


CO reading - Reading 3


EMD-24(1) 


Section 2.4.3.5 

Revision I 

'Page 5 of 5 


ORSAT DATA SHEET 


PL~.;.i/ COMMENTS: 

A* JL 

(CO) . 

(C0 ) READING 2 READING 3
2


READING 1 ACTUAL NET ACTUAL NET 


H. -2-; 

- Reading 1 (Actual) 


- Reading 2 (Actual) 


132 




CCA/TLCIINOLIXT,' Hi v i s ; ON 

PARTICULATE	 ANALYSIS 

u o N<>uib NO. _ 3 5 J J 3 — — - - • - ^ i - ^ ^ -cY^i 
Cl i en t ^ 7/77 / /v47 , ( ° l ? g m i ) O / i Q »Mto Received , j l / S / ^ ^ 

D e s c r i p t i o n ^ i ) /> O ' t j ^  f <? * 4 ? 7 y?/ 

7 / )/> 

B.	 WASH VOLUME C. HLANK CORRECTION 

mL Sample: mL * _g/mL 

A.	 SAMPLE VOLUME 

mL 

j r .L Wa sh: mL " g/mL 

mL 

TOTAL _gm Total _ t 2 3 0 - m L 

D.	 TARE WEICHTS No. Wt. 
0 .22/0 .45 

Container CONTAINER NO. u 


F i l t e r 
 FILTER NO. 

LXXVICO Thimble 

T o t a l 

E.	 CROSS WEICHTS 

RH/OF Date/Time RH/°F Date/Time 

/ / / /_ (4 ) _ _8 

/ _ / (2) . < y 7 7 > ^ L B - / / (5 )_ _g 

/ / (3 ) R / / (6 ) 

•"•VVJJUJV,	 G£ -G»*o 
Final Cross Weight ^ f - t jC- r')*?V'N 

Total Tare Weight - ^(-\ .*,r-{.  X j 

Residue Weight 
• rrrxr 

Blank Weight 

t  .	 NET WEICHT o/<>7 

Remarks: 


Ana lys t ' ^ ­ V, X X h ,1 / 
5/7"* 

7 

http:0.22/0.45


•- o 
t 

VOST P'AIAJ:»EET 

Job Bo. • 

Source Vf^S*!.C/^aatiiS^L 


tun Ho. ^ 


Barometric pressure C"H».) J ^ ^ j ^ Z  . 


KM j 19 I Stack Ce«eV««r J Tenax j PCX j PCH lua / Tuba Uak 
1 * f f

I T J * * 	 Tli Set No. Check Vol une j 'Vr : , Tsnv u. lo t .ciep I n U f Ter:,' i n l - i T-'*- , r : 

(atfft) : v(CD 

. 5 0 	
V 6-­

I I ^ 
i -	 f--—--r 

t I 
4 . . s-ty v	 j _ I 

< .1 13:' er ; > ' ' •• .•<" 
. — 1 

> 
1 \&,y-dxi i f / f .  A . A > > : — „~

1

 — f-

i . ..	 .^..^.:.-.J.v>.; -.2­ •*/•/_ 
i 

1 
paiuiii Bu|aq 

ûeuinoop am jo A)|f«nb 
em o* enp e| \\ 'eô ou frOOINfl «mi U«m JV8|9 see, cj 

o6*ui| ui||i eq« j  | :3DU0N 



Hnrom.-t i !• r u v H u r i , I ' h - ' , ' / ' / tit.HR 

I'i v r..»r. Hi t«>r X' . 

Control Kok No. 

l>4t volurx?" C n volume ' r l i i c e 	 iWet t C i l Ur/ • ) . , "41 i i ttr 
\  f t . . . j  . awU'r *>Otcr Hi-tfr 0;itVcl fHi-r. i . i r 

Vw. i.«... ;v via tion, !;>!•:•"a-	 < i . 
I n . UjO ft3 f l 3 •r •F 


r Mi* 
•F 

1	 0 5. /iY .'V.75 I v. it. I. •?7 

10 


Calr i i l . i t tmv 

V»  r h  , t < J . 450) 
0 nj : : - f ; i 4 j » ) ii 

.. . I _ 7 . 

<. • 1 • c u r a c y ••! wet t. 	 ; r r  . T . '» ! r . i i r I ) .01 

. ' i l l i . r vr.-i.4uie <llf l « .  n t !.:' r I ••• •.- 0.7S r fr . (,t . i l l nl Ut- 1 and u 

•JV./2 l i i i h n o l mrroury, l i . . !;..<•. i . . I • • • M I K C - • t». 

• l . .. ' I I . ' i l .* iv . I l .rvcl ; • ' „ . -„ .  „  !.,. ^ 
. *	

t

 * 
V A .-«.••» »'•*••' ; LiMh. Chi. (No l.i .V. ) IS" '|.» »**" 

' ui.-ct.-.. (...-an :.Mt»rl.nt.- y
f:|.» k for Lepka I ; »».| t.,. . *" I  S«»i far v  nil

i •! '. ii 1  f . •"lin-» l u , C l l - k v^­

. li awp Finbt tlc<Ut-r . . 7 .,( •. Puttp : ;[ 
ar... .i»«tf 


1 Cannectcr (Cherl with tMSl ..«...'.. . nr.« mru-. t «f. not ».Cx. 


ir nr . .J— — (uiini >i n m « i I I . 11ii i'i111 \ i  , I I , H 

'̂ VA Jl*» "L.'Ju.! » •«..• C»»rv\...| '.„,_; 

Ttchaol.«iv O.vision ., , 

GCA	 . ' 0 ^>" 

http:Mt�rl.nt
http:Calriil.it
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M • Intt-p.an. -. I '« t l-1 I -,t 

•>iJ ri. Nftvolr Lvvc l ; ..^ko n . . . , r 

• K-..fl t m f ;>• < 
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Tllr.WW! I j f U . CMIMATinN FOR* 

Slyn.iture ol lci»t«ii Tt ttotnloij 
Cal lb rn tion 

Cilllirnt '.iM Dure 





Me.t i l . j  j  : ' 

"*

I ) ..nt N.ima: 

. .isplc Location:" 

haronetric Prt-isurt .

 'Ajiti-.nc teapewtwre:

Tnitlal L**k Check

Operator: 

 na n-i.>

 <»C l*-T>

 HK

 „_

L>ii I 

. ; . .

 Si a. k T.-.« t .r.-: *C 'MH [ 

. • I,-a* I h.-ri»

*>V . .  . . ­ « . • ft 

.

 - ­

Cl- O  . . .J/^.'u. 

H«1U sampling data form i.w Cv) (..mt ti.i,fu;i :..impl.-> 



a a T Z l 
• c o ' o l 

M.ll I 

l 7 v 

r nnp lu Loca t Ion: £ . .1 '. 

. Bsrcmetri Pressure , am < l n . ) lift 

Ar..bi>ut temperature: _yc C  D V 

M l ' . i . i l l*:ik Check 

f'cprators I.  ' ' T 

0,0 4H 

3 •* EL 3"i 
• 7  a 3 I
3 • " P» I «*. CO • 

o 
o 

H e l d sampling data form J^r CO <»• >«>t Inuous K . • • ; - ! • • » . 



rvilu..: .o 

I'lanc N . M  : U ^ ^ l i / ^ A a v L  . .  . 

Sample Location: 

ttarooetrlc Pressure. tfc^fTn.i t ^ J ^  S 

Ambient temparnture: W <(̂ £) «t£._ Sl.uk T. a.,.. 

I n i t i a l Leak Check gP.Q 

ttperator: CZIAJLL 

Field -ampI ing dat:i t. rm l , ,   (U) ( ' •••U l ' . . i HI I • • ) r



Mtftl: ..I !'.! 

I']ant Name: n.n. 

Snapi.e Location: • P . ^  ̂  . _ ­

Rarf.metrle Pressure, -att ain. J5-.<"?.- • .- -
AmbU-nt temperature: wS_ Si a.> -r.-.,.,.. . . £ T  > . / . / C  J 

In i t ia l leak Check D  . ° i-l-.M l....k Ch-ik 

It V l. t iOperator 

j i / ^ _ / l Z T - i _ _ V — . 

/.i*Lla'4 — 
",\<.Ji*J.

Held sampling data torw *"< CO {cmxi Itiwoim it.M»|. .>, 



CO C A / 
ANALYZERS Z A/CW a  s 

DAILY 3-P01NT CALIBRATION CHECK 

I  . Analyser Data 

A. Oj Analyser MFC S/N _ 


Zaro Batting. . Span 

B. 602 Analyser MFC S/N 

Coarse Zaro Setting • Fine Zero Span 
C. 00j Analyser HFC S/N 

Zaro Setting 
 Span 
D. \$Qy Analyzer MFC Uo^, V>̂  S/N 

Zaro Setting - Span ^ S  ? 

I I  . Data 

CO Run 	 C 0 2 N0X 
S°2 

No. Cone Reading Cone Reading Cone Reading Cone Reading Cone Reading 

JL Qo°H. 
"SI O.o i C ­

1H» o.y,Hb 

I I I  . Data Reduction 

Calculate	 calibration equation uaing least square linear regression. 

Y - sac • b where: 

Y " concentration v/v 


slope eonc/av 


x " reading in av 


b • intercept concentration v/v 


SO. 00. 00 Moisture 


- I.} 


Corr. coeff. r 
 U1-g 
Flgura B-14. Analysers, daily calibration check. 


• f  i A A GCA CORPORATION 
W a r  n Technology Division 

GCA 
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ANALYZERS 

DAILY 3-P01NT CALIBRATION CHECK 

1. Anslyaar Data 


A. Analyiar MFC 


Zaro Setting 
 Span 


t . 80j Analyiar MFC _ S/N 

Coaraa Zero Batting ' Pice Zero Span 


C. COj Analyiar MFC _ S/N 


Zaro Batting ' Span 


D. <DX Analyzer MFC 	 S/N 


Zaro	 Setting -T~T k 
 sP*n "l*< 

I I  . Data, 


Run CO °°2 so 2 N0X 

No. Cone Reading Cone Reading Cone Reading Cone Reading Cone Reading 

T 

5H& 

111.	 Data Reduction 

Calculate calibration equation uaing leaat square linear regression. 

Y - sot • b where: 

Y " concentration v/v 

a - slope conc/av 

* • reading in av 

b • intercept concentration v/v 

SO, 00. CO «eie>% 

J 

Corr.	 coeff. r 

Figure t-14. Analysers, dsily calibration check. 

/ i l l	 £ o a*~y> ^ j w ^ ^ t J  

//v«. V 
GCA CORPORATION 
Technology DI vision 

GCA 

•anew 



O , I T 

' ANALYZERS 

DAILY 3-P01NT CALIBRATION CHECK 

1.	 Analyser Data 


A.' Oj Analyiar MFC S/N 


Zaro Batting 
 Span 
B.	 S02 Analyiar MFC S/N _ 

Coaraa Zaro Batting 
 Fine Zero Span 
C.	 002 Analytor MFC S/N 

Zaro Sat ting 


! 	
Span 

Co

D. Hd* Analyzer MFC S/N 

Zero Setting _ ~^~h fc 
 Span 

I I  . Data 

Run CO °°2 so2 ' N0X 

No. Cone Reading Cone Reading Cone Reading Cone Reading Cone Reading 

'c oca) 
SL 

I I I . Data Reduction 


Calculate calibration aquation using least square linear regressi 


Y - an • b where: 


Y •	 concentration W» 

• " alope conc/srv 

x " reading in av 

b " intercept concentration v/v 

SO, 0 0 , 00 Moisture 
B 

b 

Corr. coeff. r 

Figure 6 - U . Analysers, daily calibration check. 

A A  A GCA CORPORATION 
W WaTA. Technology Division 

GCA 



ANALYZERS 


DAILY 3-P01NT CALIBRATION CHECK 

0.~ CL,4 


l  .	 Analyser Data 


A- Oj Analyser KFC 
 . S/N _ 
Zaro Setting 

_ _ _ _ _ Span 
B.	 SOj Analyser MFC S/N _ 
Coarse Zero Setting Fine Zero Span 
C.	 COj Analyser MFC - S/N 
Zero Setting 

Span 
D. Analyzer MFC W o . - ^ S/N 
Zero Setting .̂ & 

Span "3-̂ > •> 

I I  . Data 

CO 
No. Cone Reading Cone Reading 

S 0  
Run 	 °°2 2 N0X 

Cone Reading Cone Reading Cone Reading 

4­

I I I  . Data Reduction 

Calculate calibration . . u . t i o n using le.at square linear 
regression. 

Y — a—. • b where: 

T » concentration v/v 

• •	 slope eonc/av 

- " reading in av 

k - intercept concentration v/v 

SO, CO. 00 _ Moisture 

2.t 
Corr. eoaff. r -

Flturo » - H . Analysers, daily calibration check. 

GO CORPORATION 
Technology Division 

GCA 
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TABLE D-l. CC/ECD CALIBRATION DATA 


Trlchloro- 1,1,2-trlchloro­
•onofluoro- 1,1,2-trlfluoro- 1,1,1-trl- Trichlore-" Tetrachloro­

Mthin*' ethane chloroethane - ethane ethene 


11/3/83 - tune 1.2 


24 20 22 23 
Concentration ( j f / n 5 ) 22 

Inatruaent responee (counts) 1*662 10861 2930 1810 3614 


Concentration (u|/>]) 45 
 47 40 44 43 . 


Inatruacnt reaponee (counts) 26358 
 13514 6087 3444 11213 


73 75 
79 67 

34)6 1474) 


Concentration (.•/•') 75 

Inatruaent response (counts) 4)744 16074 9288 


117 212 
Concentration (u|/«}) 11* 126 107 


tnetruacnt raaponit (count*) 86817 25858 
 19305 11136 30738 


158 134 146 151 


Inatruaent reaponee (counts). 107681 31578 22951 14478 39953 


y - 8.136+ ,y • 11.657+ y - 8.455+ 

Concentration (ug /a 3) 149 


Equation of Una* j -9.391+ y * (-34.840)+ 

0.0013x O.0O62> 
 0.0054x 0.0095a 0.0036a 


0.988 0.993 
Correlation coefficient 

U/4 /83 - »un 3 


Concentration ( j | / a '  ) 22 24 20 22 23 


Inatruaent reaponse (counts) 17893 3063 3179 1700 6172 


Concentration ( j » / «  5 ) 43 47 40 
 44 43 


6649 4112 15770 
Inatruajenl response (counts) 31133 7642 


ConcantratIon ( u | / » 3 ) 73 79 67 73 75 

8025 23660 
Xnstruaent rsaponsa (counts) 833)3 13139 13338 


Concentration (bf/aj 3 ) 119 126 107 117 121 

44000 
Inatruaent response (counts) 112478 21638 25548 15750 


73341 
Concentration ( u s / a 1 ) 
InstrusMat response (counts) 242 


Equation of Una* 9.606* y - (-2.353)+ y - W.273+ 14.868+ y • (-2.549)+ 


0.0010a 0.0060a 
 O.0037x 0.0066 0.0031a 


0.994 
•0.993 
Corrslatloo coefficient 0.994 0.997 0.993 


concentration, a - instruaest response. 


pe-nj. 6u|oq 
+u»_noop ot|) jo Xiipnb 
am 0* enp t| )| 'aoi;ou frOOIND t|m irtq) j«»p tsa| t| 

•0«ui| -it) am i| -.30U0N 



TABLE 0-2. GC/ECD ANALYTICAL DATA* 


Blank0 Saaple A Saaple B 


Inatruaent 
 Inatruaent Inatruaent Average 

reeponae reaponea Concentration*- rasponaa Concentration6 o concentration' 

(counta) (counta) (ug/n3) (counta) U t / n ( . g / «  } ) 

11/3/83 - Bun 1 

TTlcfcloroaoaoilooroaothane 32' 33,073 35 34,137 34 53 

9,268 23 22 l , l , 2 - t r l ch loro- l , 2 ,2 - t r l f luoroe thane S.024 8,999 21 


4,544 33 23 
1.1.1- trlchloroethano 319 4,337 32 

624 18 18 1 i 7  1 7Trlchloroethene .  * 1 '


16,565 69 67 
Tetrachloroethene 1.0'J - 13,623 . 65 

11/3/83 - Bun 2 

18,195 33 43 Trlchloroaonof luorouthane 398 32,664 32 


7,686 13 13 

1 .1 .2- t r i th loro- l ,J .J - tr l f luoroethane 2,233 7.572 12 

4.369 32 29 
1.1.1- trlchloroethaae 363 3,235 26 


418 , 16 ' 16 
Trlchloroethene <12 «12 NDd 


12,837 55 18 

Tetrachloroethene 1.604 14.309 81 

11/4/83 - Bun 3 

Trlchlorononofluoronetheoe 1.83) 49,015 60 KA' NA' 60 

NA' NA' 14 1.1.2- tr lchloro- l ,2 ,2-tr l f luoroethane 1.601 2.875 14 

NA' NA* 70 1,1.1-trlchloro.thane «12 17,379 70 

NA« NA* <15 Trlchloroethene «12 «12 ND"1 

Tetrachloroethene 1.158 82,079 255 NA* NA* 253 

' teaulte are baaed on the l inear regreesloa analyaea of the cal ibrat ion data in Table 0-1. 
•Concentretlona are not reported kecauee the Inatruaent reaponee* were gcnerelly*well below the loweat cal ibrat ion point. 

'Not blank corrected, 

' •ot detected, 

l o t ana 1 Tied. 


psuiiij. 6u|»q 
;u9_noop »m jo Xjirenb 

fOOINfl »m o) anp s| \\ *»3nou 
«im tram jvop ««»| s| 

•6«ui| mm »q4 i | :3DI10M 
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CCA Control No. 35263-1 Project 7-668-001 

DATA REPORT .SHEET 


Principal Organic Hazardous Constituents 


Sample I.D. Waste Fe<d Composite. Run 1 Date of Analysis 1/18/84 


Sample Matrix Combustible Waste Feed instrument Finnigan MAT OWA CC/MS 


Concentration 
Quantitative 
( "mg/kg )Component Ion 

15,000 101 trichlofluoromethane 


53,000 1,1,1-tri chloroethane 97 


130 
 7,200 
trichloroethene 


» 

43.000 164 tetrachloroethene 


3,000 101 1,1,2-trichloro 

1,2,2-trifluoroechane 


J 


J 


) 
J 

J 

A A  A GCA CORPORATION 
W a f  k Tcchnotogy Division 

a GCA 
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Project 7-468-001 w:A Control No. 35263-2 

HAT A RV.IV.n SIIKtT . 

Principal Organic llazarooijs Constituent!! 

le i . i )  . Waste Feed Composite, Run 1 p.ito of Analvsls 1/25/84 
oomp 


Samnle Matrix Combustible Waste Feed instrument Flnnigan MAT OWA CC/MS 


Qunnt J t . i t ivr! ' Concentration 
Component Ion ( mg/kg ) 

triclilofluoromctliane . 101 14,000 

97 40,000 1,1,1-1 r 1 cb lo roe tl i anc 

crichloroethcne . 1 3  0 5,200 

tetrachloroethene 164 39,000 

1,1,2- t r lchloro i o  i 5,000 
1,2,2-trifluoroethane 

f i f  A COtWV'RAIlON 
technology Dlvltlon 

GCA 



DATA REPORT SHEET 


Principal Organic Hazardous Constituents 


e F e e d
Sample I.D.W a s t   Composite,- Run 2  n f Analysis 1/18/84 
a t e  0
 

Sample Matrix Combustible Waste Feed Instrument Flnnlgan MAT OWA CC/MS 


Quantitative Concentration 
Ion ( mg/kg )Component 

101 12,000 trichlofluoromethane 

97 50,000 1,1,1-trichloroethane 

130 6,800 trichloroethene 

164 38,000 tetrachloroethene 

101 2,900 1,1,2-trichloro 

1,2,2-trifluoroethane 


GCA CORPORATION 
Techno&gy Division 

GCA 



Project 7-468-001 CCA Control No. 35273 

DATA REPORT SHEET 


Principal Organic Hazardous Constituents 


Sample I .D . Waste Feed Coirposito. Run 3 Date of Analysis 1/18/84 

Sample Matrix Combustible Waste Fteed Instrument "nnlgan MAT OWA CC/HS 

Quantitative Concentration 
Component Ion ( mg/kj; ) 

101 19,000 trichlofluoroeethane 

97 49,000 1,1,1-trichloroethane 

130 8,900 trichloroethene 


164 36,000 
tetrachloroethene 


101 » . 2,800 
1,1,2-trichloro 
1,2,2-tri fluoroethane 


A A  A CCA CORPORATION 
V « s  \ Technology CH vision 

GCA 



P r o j e c t 7-46 8-001 

-> — —  — 

RESULTS OF TOTAL CHLORINE ANALYST0 

OK WASTE FEEDS 

Ch lo r ide Concent ra t ion (w/w Z) 

r>
-

~ 

Run 1

 13.6

 Run 2

 13.8 "

 Run 3 

 14.0 

o 
O 

RESULTS OF CHLORIDE ANALYSIS 
OF CONTAMINATED WATER 

O '

Run i

Chloride Concentration (mg/l) 
; 

 Run 2 ' Run 3 

°
'3 
 622 585 555 

J 
J 

J 



CCA Control No. 35263 
Projcc t 7-468-001 


DATA REPORT SHEET 


Metals 


Sample t.U. Waste Feed Coiaposlte, Run 1,. Report Dac« 1/10/84 


Sample Combustible Waste Feed _ 


O Element 

Arsenic 

Inst 

Jarrell-Ash 855 ICI'S 

Concentration* 
< Ug/g )** 

16 

Remarks 

Bar turn Jarrell-Ash 855 ICPS 119 

o 
o 

Cadmium 

Chrooi,,,.

Jarrcll-Aeh

 Jarrell-Aata

 855 ICPS 

 855 ICPS 

3.88 

154 

Lead Jairel l-Ash 855 ICPS 452 

Mercury V irian AA-6 AAS 0.42 Cold Vapor Method 

-3 

Si lvrr 

Scl«niu* Jarrell-Aoh 855 ICPS 

Jarrell-A*h 855 ICPS 

< 0.5 

< 0.02 

Beryllium Jarrell-Ash 855 ICPS 4.25 

Iron Jarrell-Aah 855 ICPS 2.lOt 

•Sample preparation via dry ash techniques
lead. The latter were ejoantitated in the
analysis via Parr Bomb. 

**Except as noted. 

 for a l  l elements except arsenic and 
 sample aliqssot prepared for chloride 

GCA 
OCA CORPORATION 
Techrrotogy Division 

tmmtBsmr, 



DATA REPORT SHEET 


Metals ' 


Sample t.U. Waste Feed Composite, Run 2 Report Date 1/10/84 


S»r»ple Hatrix Combustible Wast* Feed 


Concentration* 
Element Instrument 	 Remarks 

( ug/g )** — ._.. . 

Arsenic Jarrell-Ash 4ir> ICi"S 22 

Barium Jarrell-Ash 855 ICPS 110 

3.72 
Cadmium Jarre 11-Aah 855 ICPS 

Chromium Jarrell-Ash 855 ICPS 156 


449 
Lead Jatrell-Aah 855 ICPS 

0.75 Cold Vapor Method 
Mercury V trian AA-6 AAS 

Selenium Jarrell-Aab 855 ICPS < 0.5 

b  i 1 V i  T Jarre 11-Aah 855 ICPS < 0.03 


Beryllium Jarrell-Ash 855 ICPS 4.38 

Iron Jarrell-Ash 855 ICPS 1.85Z 

•Sample	 preparation via dry ash techniques for a l l elements except arsenic and 
lead. The latter were ouantltated ln the sample aliquot prepared for chloride 
analysis via Parr Bomb. 

**Except as noted. 

A A  A OCA CORPORATION 
W  W AX. Te^r»rtcio7 DMsion 

GCA 



GCA Control No. 35273 
Pro)evt 7-468-001 

DATA REPORT SHEET 


Metals 


v ) a  t e
 Report Date 1/10/84­Sample t.U. «  Feecf Composite, Run 3 


Xnnml,. Matrix Combustible Waste Feed 


Element Instrument 
Concentration* 

( VJR/R )**• 
Remarks 

Arsenic Janell-Ash o55 ICPS 20 

Barium Jarrell-Ash 855 ICPS 135 

4.59 
Jarrell-Ash 855 ICPS 

Chromium Jarrell-Ash 855 ICPS 188 

472 

Cadmium 

Jairell-Ash 855 ICPS Lead 

0.39 Cold Vapor Method 

Mercury V irian AA-6 AAS 

< 0.5 
Selenium Jarrell-Aah 855 ICPS 

< 0.02 Jarrell-Aah 855 ICPS Silver 

Beryllium Jarrell-Ash 855 ICPS 5.38 


Jarrell-Ash 855 ICPS 
 2.30Z Iron 

*rSasc>le preparation via dry ash techniques for a l l elements except arsenic and 
lead. The latter were quantltated in the sample aliquot prepared for chloride 
analysis via Parr Bomb. 

**Except as noted. 

CCA CORPORATION 
Technology DWston 

GCA 



Project 7-468-001 


RESULTS OF VOST ANALYSIS 


Concentration (gg/m3)* 


Run f Freon 11 Trlchlorotrlfluoroe thane 1,1,1-Trichioroothanck Trichloroethylene Tetrachlorocthylene 


JA 17 ND ND ND 68 


IB c c C c c 


IC 96 ND ND ND 


28d NDd l l  d NDd N0d 


2A 


29d 

NDd NDd NDd 23d


2B 


3A 47 ND 20 21 120 


3B 70 ND ND 24 150 


ND - < 10 ug/m3 


Concentration reported represents a summation of Tenax tube, Tenax/Charcoal tube and condensate analyses. 


^Reported results have been corrected for the average value measured ln three sets of field-biased blanks. 


°Data for this run are unavailable due to CC/MS malfunctions. 

dLow recovery 'of surrogate compound indicates Incomplete desorption of the tube and/or a problem with the 

addition cf surrogate compounds tc the sample. 


psiuuj. 6u|8q 
jus-iunoop aqj jo A>||«nb 
eqj o\ «np «|  j | '90|+ou tooiNri s|q>} ireqi nop cs9| s| 

•6«ui| tutu m ji :30liON 
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Project 7- 468-001 


RESULTS OF VOST TUBE..ANALYSES 


Trichloro­ 1.1,1 
 Tetra- Volune 
GCA 
 Run Tube t r i f l u o r o -
 Trichloro­ Trichloro­
No. chloro- Sampled 
No. I.D. Freon 11 ethane 
 ethane ethylene ethylene (1) 


35086 IA T 
 210 
 ND 68 
 130 1100 15.8 

35087 IA T/C 72
 ND 52 
 ND 48 
 15.8 


5 


35088 


* 35089 


35090 


35091 


35092 


' 35093 


35094 

« 


35095 


35096 „ 


35097 


35098 


35099 


35100 


35101 


35102 


35103 


35104 . 


35105 


ND - < 13 ng 


a a a 20.4 
54 ND : 3i 20.4 
90 19 260 14.3 
54 ND 48 14.3 
78 ND 27 NA 
41 ND 17 XA 

260 66 110 26.: 
130 ND 51 26.2 
150 82 690' 26.5 
72 ND 27 26.5 
5.3 ND 22 NA 
41 . ND 20 NA 
300 370 2100 16.9 
130 ND 27 16.9 
130 340 2200 14.4 
42 ND 19 14.4 
46 ND 54 NA 
46 ND 19 NA 

T » Tenax T/C » Tenax/Charcoal a ­ Data lost due to computer 
malfunction. 

IB 


IB 


IC 


IC 


FBB(l) 


FBB(l) 


2A 


2A 


2B 


2B 


FBB(2) 


FBB(VJ) 


3A 


3* 


3B 


3B 


FBB(3) 


FBB(3) 


T 


T/C 


T 


T/C 


T 


T/C 


T 


T/C 


T 


T/C 


T 


TC 


T 


T/C 


T 


T/C 


T 


T/C 


a 


130 


900 


470 


ND 


ND 


330 


410 


770 


ND 


ND 


ND 


380 


420 


1000 


21 


ND 


ND 


NA • Not appropriate 


a 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


p»ui|(j 6u|>q 
VJBuinoop ;o A>i|«nb tooiNn •m anp t| )| '90|iou 

9\i\\ irvti) jvap csa| s| 
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Pro jWt 7-468-001 CCA Control No. 35106/7 

DATA REPORT SHEET 

Metals 

Sample l . U . F i e l d Blank Report Dati_ 

Snmple Matrix Par t , f i l t e r  , r i n s e solvent 

Element Instrument 
Concent rat ion 

(ug) Remarks 

Arsenic J a r r e l l - A s h 855 ICPS < 2 

Barium J a r r e l l - A s h 855 ICPS 126 

Cadmium J a r r e l l - A s h 855 ICPS 0.12 

Chroraium J a r r e l l - A s h 855 ICPS 1.3 

Lead J a i c e l l - A s h 855 ICPS < 2 

Me rcury V ir ian AA-6 AAS < 0.2 Cold Vapor Method 

Se Iritiun J a r r e l l - A s h 855 ICPS < 2 

S i l v e r J a r r e l l - A s h 855 ICPS 56 

Beryllium Jarrell-Ash 855 ICPS < 0.09 

Iron J a r r e l l - A s h 855 ICPS 59.8 

m^m% A.
V wasV

 CCA CORPORATION 
 Technology Division 

GCA 



35110/1 
GCA Control No. 


DATA REPORT SHEET 


Metals 


Report Date_ 


Snraple Matrix PaVt. f i l t e r  , probe rinse 


Sample l.U. Run I Particulate 


Element Instrument 
Concentrat ion 

(ug) 
Remarks 

Arsenic Jarreil-Ash 855 ICPS 719 

Barium Jarrell-Ash 855 ICPS 1030 

Cadmium Jarrell-Aah 855 ICPS 399 

.Chromium Jarrell-Aah 855 ICPS 479 

Lead Jarrell-Aah 855 ICPS 43,500 

Mercury % irian AA-e AAS 0.33 Cold Vapor Method 

Sc teiiiun Jarrell-Aah 855 ICPS < 2 

Silver Jarrell-Aah 855 ICPS 10.4 

Beryllium Jarrell-Ash 855 ICPS 22.3 

Iron Jarrell-Ash 855 ICPS 93,600 

GCA CORPORATION 

GCA 
Technology Division 



DATA REPORT SHEET 


Metals 


Sample l.U. Run 2 Particulate Report Date_ 


Snmple Matrix Part, f i l t e r  , nrnt-e rinse 


"" Concentration Remarks Instrument Element (wg) 

904 
Jan ell-Ash 855 ICPS Arsenic 

1010 
Jarrell-Ash 855 ICPS 


Cadmium 


Barium 


Jarrell-Ash 855 ICPS 514 

Chromium Jarrell-Ash 855 ICPS 795 

Jairell-Aeh 855 ICPS 52,800 Lead 

0.51 Cold Vapor Method V irian AA-6 AAS Mercury 

< 2 Selenium Jarrell-Ash 855 ICPS 

Si Ivnr Jarrell-Ash 855 ICPS 20.2 


Berylllua Jarrell-Ash 855 ICPS 26.9 


Iron Jarrell-Ash 855 ICPS 108,000 


CCA CORPORATION 
Technology Division 

GCA 



GCA Control No. 35118/9 


DATA REPORT SHEET 


Metals 


Report Date_ 
Sample L.U. Run 3 Particulate 


Sample H.rri« Part, f i l t e r  , probe rinse 


Concentration Remarks 
Element Instrument ' 
 (Kg)' 

342 Jarrell-Aah 855 ICPS Aracnic 


589 Jarrell-Ash 855 ICPS Bar una 

226 
Jarrell-Aah 855 ICPS Cadmium 

353 
Chromium Jarrell-Aah 855 ICPS 

19,000 
Jairell-Aah 855 ICPS Lead 

0.24 Cold Vapor Method 
Virian AA-6 AAS Me rcury 

< 2

Selenium Jarrell-Ash 855 ICPS 


9.00 
Jarrell-Ash 855 ICPS Silver 


Beryllium Jarrell-Ash 855 ICPS 13.2 


53,600 Jarrell-Ash 855 ICPS Iron 

OCA CORPORATION 

Technology Division 
GCA 



RESULTS OF CHLORIDE ANALYSES 
OF METIIOD 5 TRATHS 

Measured Ch lo r ide (mR>* 
Train 


Component. Run I Run 2 Run 3 Field Blank 


Particulate F i l t e r / 

Front Half Rinse 138 232 60.9 0.054 


42.3 75.6 26.1 < 0.3 
Condensate 

13.6 28.6 0.58 < 0.3 
Impingers 

"Reported concentrations have been corrected for the laboratory method blank. 

No f i e l d blank corrections have been made. 


OCA CORPORATION • •  A Technology Divleton 

GCA 



RESULTS OF PARTICULATE ANALYSIS 

FOR TRACE METALS 


Total ug* 


Field Run Run Run 

Analyte Blank 1 2 3 


Silver 56.0 • 10.4 20.2 . 9.00 

Arsenic < 2 • 719 904 342 

Barium 126 1030 1010 589 

Beryllium < 0.09 22.3 26.9 13.2 

Cadmium 0.12 399 514 226 

Chromium 1.3 479 795 353 

Iron 59.8 93600 108000 53600 

Lead < 2 43500 52800 19000 

Selenium < 2 < 2 < 2 < 2 

Mercury < 0.2 0.33 0.51 0.24 

•Results	 corrected f o r concentrations found i n the laboratory method blank. 
No f i e l d blank corrections toave been made. 

GCA CORPORATION 
Technology Division 

G C A 



Project 7-468-001 CCA Control No. 35254 

DATA REPORT SHEET 


Principal Organic Hazardous Constituents 


Sample I .D. Contaminated Water, Run 1 Date of Analysis 1/9/84 

Sample Matrix Water Instrument Finnlgan MAT OWA CC/MS 

Quantitative Concentration 
Component Ion ( ug/l ) 

t r  i chlo fluoromethane 101 84 

1,1,1-trichloroethane 97 15,000 

trichloroethene 130 4,400 

tetrachloroethene 164 4,200 

1,1,2-trichloro 101 180 
1,2,2-trifluoroethane 

GCA CORPORATION 
Technology Division 

GCA 




J 

GCA Control No. T5255 
Project 7-A6 8-001 

DATA REPORT SHEET 


Principal Organic Hazardous Constituents 


Sample I.D. Contaminated Water, Run 2 n te of Analysis 1/9/84 
a
 

Sample Matrix ' Water Instrument Finnlgan MAT OWA CC/MS 


Quantitative Concentration 
Component Ion ( u g / l ) 

75 trichlofluoromethaoe. 101 

1,1,1-trichloroethane 97 18,000 

130 4,800 trichloroethene 

4,700 tetrachloroethene «, 164 

1,1,2-trichloro 101 250 

1,2,2-trifluoroethane 


A - f  t a GCA CORPORATION 
V w  A Technology Division 

GCA 




Project 7-468-001 CCA Control No. 35256 


DATA REPORT SHEET 


Principal Organic Hazardous Constituents 


Sample I.D. Contaminated Water, Run 3 p te of Analysis 1/9/84 
a


Scnple Matrix Water Instrument Finnlgan MAT OWA CC/MS 


Quantitative Concentration 
Component Ion ( Pg/1 ) 

trichlofluoromethane 101 96 

1,1,1-trichloroethane 97 17,000 

trlchloroethene 130 4,600 

164 4,600 tetrachloroethene 

1,1,2-trichloro 101 330 


1,2,2-trifluoroethane 


I .CA (-OHPOHATiOcj 
Technology Division 

GCA 



7-468-001 CCA Cont ro l :<•>. 35284 

DATA KKUFKT SI (MET 

Project^ 

r' Purncables 

Sarapli- l . U . Scrubber Water Supply , Run 1 Ana lys i s l)jt»- 1/19/84 

Sample M a t r i x Water ( , l s  . i rument Finnlgam MAT'OWA CC/MS 

Pa raise t e r 
Ion Used To 
Quant i t a t e 

Concent ra t i o n 
C u g / l ) 

Remarks 

chloromethane ND 
d ichlorod i f luoromethane ND 
bromomethane ND 
v i n y l c h l o r i d e Nl) 
chloroethane ND 
methylene c h l o r i d e 84 10 
a c r o l e i n Nn* 
aery l o n i t r  i le ND* 
t r i c h l o r o f luoromethane ND 
1,1-d i c h l o r o e t hy lene ND 
1 ,1-d ich loroe thane ND 
t r ans -1 , 2-d i c h l o r o e t hy lene j ND 
c h l o r o f o r m ND 
1, 2-d l c n l o roe thane ND 
1 , 1 , 1 - t r i c h l o r o e t h a n e 97 Trace 
caroon t e t r a c h l o r i d e ND 
bromodich1oromethane ND 
bis-chloromethy 1 ether ND 
1 ,2-dichloropropane ND 
t r a n s - 1 , 3-d ichloropropene ND 
t r i c h l o r o e t hy lene 130 Trace 
dibromochloromethane ND 
c i s - l , 3-dichloropropene ND 
1,1 , 2-t r i ch lo roe thane ND 
benzene ND 
2 - c n l o r o e t n y I v i n y 1 e ther ND 
bromoform ND 
t e t r ach lo roe thene 164 3.7 
1,1,2, 2-te t r ach lo roe thane ND 
to luene 92 2.6 
chlorobenzene ND 
ethy 1 benzene ND 

ND ­ < 0.5 u g / l 
Trace • < 2 y g / 1 
ND* ­ < 20 u g ) l 

9 9 a  m Technology Division 

GCA 



7-468-001 CCA Control Ho. 35285 
Project 


DATA RKPORT SHEET 


Purgeables 


Sample I.D. Scrubber- Water Supply, Hun 2 Analysis Date 1 /10/B'< 


Sample Matrix Water Instrument Finnlgan HAT OWA CC/MS 


Parameter 
Ion Used To | Concentration 
Quantitate ( Ug/ l ) 

Remarks 

chloromethane _u2_ 
dichlorodifluoromethane d i ­
bromomethane 
v iny l chloride 
chloroethane 84 

vn 
9.7 

methylene chloride ND* 
acrole in ND* 
ae r y l o n i t r l l e ND 
trichlorofluoromethane ND 
1, l -dichloroethylene ND 
1,1-dichloroethane 
trans-1,2-dichloroethylene ND 

chloroform ND 

1,2-dich loroe thane 
 ND 

1,1.1-trich loroethane­ _9_L 

carbon tetrachloride 

bromod ichloromethane 

bi«-chlororacthy1 ether 

1 ,2-dichloropropane JUL 

trans-1,3-d ichloropropene 

trichloroethylene 2.1 
JJ2. 

dibromochloromethane 

cis-l,3-d ichloropropene 

1,1,2-tr ichloroe thane 

beniene 

2-chloroethylvtny1 ether _NJ2_ 

bromoform ND 

t etrachlorocthene 164 10 

1,1,2,2-trt rachloroethane ND 

toluene _2?„ 

chlorobentene 

et hy Ibentene JQ6_ Trace 

ND - < 0.5 pg/1 

Trace - < 2 ug/l 

ND* - < 20 ug/l 


A (,( A COHPOHAIIOIJ. 
W a r  n Technology Division 

GCA 



35286 
Project 7-468-001 CCA Control No. 


DATA REPORT SHEET 


Purgeables 


Scrubber Water Supply, Run 3 Analysis Date 1/19/84 Sample I-.D. 


Sample Matrix_ Water Instrument pinnigan MAT OWA CC/HS 

Ion Used To Concentration 

Parameter -Remarks 

Quantitate ( u / l )
B
 

chloromethane ND 

dichlorodifluoromethane ND 


bromomethane Nl) 

v i n y l chloride 


chloroethane ND 

methylene chlor ide 84 7.6 

acrolein ND*' 

a c r y l o n i t r i l e ND* 

trichIorofluoromethane ND 

1,1-dichloroethylene ND 

1,1-dichloroethane ND 

t rans-1 ,2-dichloroethylene ND 

chloroform ND 

1,2-dichloroethane ND 

1,1,1-trichloroethane ND 

carbon te trachlor ide ND 

broraod ichlororaethane ND 

bia-chloromethy1 ether ND 

1,2-d ichloro propi ND 

trans-1,3-d ichloropropene ND 

tr ichloroethylene ND 

dibromochloromethane ND 

c ia-1,3-dichloropropene ND 

1.1,2-t r ich loroethane ND 

benzene ND 

2-chloroethylvinyl ether .ND 

bromoform ND 

telrachloroethene 164 Trace 

1 ,1 ,2,2-tetrachloroethane ND 

toluene ND 

chlorobenzene ND 

»» thy lbenzewe ND 


ND - < 0.5 u g / l 

Trace " < 2 jjg/1 

ND* - < 20 | i g / l 


( . ( < : O H P O « A " O N 
Technology Division 

GCA 




Pruiect 7-468-001 C  U i > ) [ i i r o l :•»• 35287 

DATA KliKMT SIIKKT 

Purgeables 

Sample I . D . Composite Scrubber Wator(Contnmlnatod) A n a l y s i s Date 1/19/84 

' — : ~ Run 1 

Sample Ma t r ix_ Water Instrument Finnlgan, HAT OWA CC/HS 

Ion Used To Concunt rat i o n Remarks Pa rane te r Quan t i t a t e ( U g / l ) 

Nl) chloromethane 
d i c h I o r o d i f luoromethane ND 

bromomethane ND 

v i n y l c h l o r i d e Nl) 

chloroethane ND 
methylene c h l o r i d e 84 8. 7 
a c r o l e i n ND* 
ac ry l o n i t r i ie ND* 
t r i c h l o r o f luoromethane ND 

' 1, 1 -d ich loroe thy lene ND 
1 ,1-dichloroethane ND 
t r a n s - 1 . 2 -d i ch lo roe thy lene Nl) 
c h l o r o f o r m ND 
1, 2 -d ich loroc thane ND 

1 .1 ,1 -Lr i ch lo roe thane ND 
ND 

bromodichloromethane 
•carbon t e t r a c h l o r i d e 

ND 
bia-chloromethy 1 e the r ND 
I  , 2-d ich loropropene ND 
t r ans - ' 1 . 3-dichloropropene ND 
t r i c h l o r o e t h y lene ND 
d i b romoc h 1 o rone t ha ne ND 
c i s - 1 , 3-d i c h loropropene ND 
1, 1, 2 - t r i c h l o r o e t h a n e ND 
benzene ND 
2-c i i lo roc tny l v i n v l e ther ND 
bromoform ND 
t e t r ach lo roe thene ND 
1.1,2, 2 - t e t r ach lo roe thane ND 
toluene • ND 
chlorobenzene ND 
ethylbcnzenc ND 

ND - < 1 ug/l 

ND* - < 40 ug/1 


9 w m  m Technology Division 

GCA ­



35290 CCA Control No. Proper. 7-468-001 

DATA REPORT SHEET 

Purgeables 

1/19/84 Sample I . D . Composite Scrubber Water(Contnnlnated) Ana lys i s Date_ 
"	 " Kun 2 

Instrument HP 5985 CC/MS 
Water 
Sample Matrix, 

Ion Used To Concentration Remarks 
Parameter Quantitate ( Ug/ l ) 

Nl) chloromethane 
Nl) dichlorodifluoromethane 
Nn 
Nl) v inyl chlor ide 

Nl) 


84 13 methylene chloride 

ND* 

ND* 

ND 
trichlorofluoromethane 


l  , dichloroethy lene 
 ND 
Nl) 1.1-d ichloroet ha ne 


t rana-1, 2-d ichloroet hy lene ND 

Nn chloroform. 
Nl) 1. 2-dichloroethane 
ND 1.1.1-trichloroethane 
ND carbon te trachlor ide 


bromodichloromethane 
 ND 
bie-chloromethy 1 ether 	 ND 


ND 
l f 2-dichloropropane 

trsha-1.3-dichloropropene ND 

t r i e h lo roet hy le ne 
 ND 


d i b romoc hlorome thane 
 Nl) 

c i » - l  . 3-dichloropropene 
 ND 

1,1. 2-trichloroechane 
 ND 

benxene ND 

2-chloroeth> lviny 1 ether ND 


ND 
bromoform 

ND 
tetrachloroethene 


1.1.2, 2-tetrachloroethane 
 ND 
ND toluene 

MI) 
chlorobenxene 

Nl) 
ethy lbensene 

ND • < 1.0 ug / l 

ND* - < 40 ug / l 


GC- CORPORATION 
Technology Division 

GCA 




Project 7-466-001 GCA Control No. 35293 

DATA REPORT SHEET 

Purgeables 

)le I D CoTiposlte Scrubber Water(Comt.iminatcd) Ana lys i s Date 1/19/84 
Ssmpl 

Sample Matrix Water In.trument Finnlgan HAT QUA CC/MS 

Ion Used To Concentration Remark* Parameter Quantitate ( ug / l ) 

ND chloromethane 
dichlorOdif luoromethane ND 

ND bromometnane 
v iny l cnloride ND 

ND chloroethane 
methylene chlor ide 84 8.5 

ND* acro le in 
aery lonit r  i le ND* 

ND t r i ch loro f luoromethane 
ND 1,1-d ichloroethy lene 

1,1-dichloroethane ND 
trans -1 . 2-dichlorocthylene ND 
chloroform ND 
1, 2-dichloroethanc ND 

ND 1 .1 .1- tr icnloroethaae 
ND carbon te trach lor ide 

bromodichloronic thane ND 
bis-chloromethy 1 ether ND 
1, 2-dichloropropane ND 
trsna-1 , 3-dichloropropene ND 

tr i e ichloroethy lene ND 
dibromochloromethane ND 
c i s - 1 , 3-dichloropropene ND 
l  , 1, 2-trichloroethane ND 

ND benzene 
2-chloroetny lviny 1 ether ND 
bromoform ND 
tetrachloroethene ND 
1.1.2. 2-tetrachloroethane NO 
toluene ND 
chlorobenzene ND 
ethy Ibenzena ND 

ND - < 1 u g / l 
ND* - < 40 wg/1 

GCA CORPORATION 
Technology Division 

GCA 
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DATA K::P0;:T SMKET 


Principal Organic '.laziirdous ConstItiur.ts 


 1 / 2 5 / 8 4 
Sample l.U. Ash Composite o.ntc >f Analysis

i u . t Ash T~ Finnlgan MAT OWA CC/MS Sample Matrix "°" Instrument = ­

Quantitative Concentration 

Component Ion - ( mp./kg ) ­

t r i cli lof luoromethane "D# 

1,1,1-trichloroethanc ND 

trichloroethene ND 

ND 

l , i , 2 - t r i r h l o r o ND 
1 ,2 ,2 - t r i f luorooth.TH­

totrachloroethohe 


ND - < 10 mg/kg 

J 

A A  A A A IfMII'c HAIK 'I 

W Wam Technology Division 

GCA 

http:luorooth.TH
http:ConstItiur.ts


DATA REPORT SHEET 

Metals 

Sample I.D. Ash Composite Analysis Date 12/22/83 

Sample Matrix EP Toxicity Leachate 

Concentration 

Element Instrument (mg/l) Remarks 

Arsenic Jarrell-Ash 855 ICPS < 0 .03 

Barium Jarrel l-Ash 855 ICPS 0.073 

Cadmium Jarrell-Ash 855 ICPS 0.012 

Chromium (VI-) Jarrell-Ash 855 ICPS < 0.003 

Lead Jarrell-Ash 855 ICPS < 0.02 

Mercury Perkin-Elmer 2380 AAS < 0.0005 

Selenium Jarrell-Ash 855 ICPS < 0.02 

Silver Jarrell-Ash 855 ICPS < 0.001 

Beryllium Jarrell-Ash 855 ICPS < 0.001 

Iron Jarrell-Ash 855 ICPS 0.648 

fiCA ccxwonArtijN 
Technology Division 

GCA 



CCA Control No. 35298 Project 7-468-001 

DATA REPORT SHEET 


Metals 


Sample I . D . Homogenized Sludge Analysis Dace 

Sample Matrix EP Toxic i ty Leachate 

Concentration 
Remarks Element Instrument ( mg/l ) 


Jarrell-Ash 855 ICPS < 0.03 
Arsenic 

Barium Jarrell-Ash 855 ICPS 0.305 

Cadmium Jarrell-Ash 855 ICPS 0.071 

•Chromium (VI) Varian DMS 80 UV/VIS < 0.04 

Lead Jarrell-Ash 855 ICPS 0.456 

Mercury Perkin-Elmer 2 380 AAS 0.0005 Cold Vapor Method 

Selenium Jarrell-Ash 855 ICPS < 0.02 

Silver Jarrell-Ash 855 ICPS < 0.001 


Bervlllua Jarrell-Ash 855 ICPS < 0.001 


Iron Jarrell-Ash 855 ICPS < 0.004 


•Method	 307B of Standard Methods for the Examination of Water and Wastes, 

15th Edition, 1980. 


GCA CORPORATION 
technology Division 

GCA 



