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SECTION 1
INTRODUCTION

On August 15 1990 personnel from PEl Assocrates, Inc. (PEl) conducted at-
mosphenc emrssron tests on an enclosed ﬂare operated by Brownmg-Ferrls lndustnes
(BFI) in Chncopee Massachusetts Landﬁll gas contarmng methane (CH 4) is collected
from a series. of wells and oupphed to: the flare as fuel for the ﬂame

Tests. were conducted at the inlet to the flare and at the flare stack 10 deten'mne-
the:destruction efﬁcrency of nonmethane organrcs (NMO) and selected vclatrle orgamc

o compounds (VOCs) Tests were conducted to deterrmne the outlet mass emrssron
' rates of hydrochlonc acid (HCI), sulfur ledee (802). and selected VOCs.
- Mr. Matt Wlhams of BFl coordinated: the process operatlons throughout the
sampling program and Mr Dan F‘ltzgerald of PEl coordrnated all testlng actrvrtres
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SECTION 2

SUMMARY OF RESULTS

Table 2-1 presents a summary of the flare and flue gas conditions during the
testing program. | During the sampling program, volumetric flow rates were detenﬁined
by procedures described in EPA Method 2.” This method was adequate in determin-

| ing the flare inlet gas veloclty; however, the velocity measured at the flare stack was
very low. The pressure drop measured across the S-type pitot tube was very low and
near the level of detection on a 0- to 0.25-in. manometer,’ thereby increasing potential
error in the methodology. Appropriate data were obtained during the sampling pro-
gram to use an alternative method for low-flow determination. .Procedures following
those similar to EPA Method 2B* were used to determine the flare stack flow rate in
addition to Method 2. Method 2B uses a carbon_"balahce method to calculate the flow
rate downstream of a combustion source. See Appendix A for example calculations
and Appendix D for procedures used to collect data used for this determination.

_Flare inlet flow rates average@'y standard cubic feet per minute (dscfm)
(1150 actual cubic feet per minute (acfm)]). Temperature averaged. 101°F; moisture.
(H,0) content, 3.1 pércent' carbon dioxide (CO,) content, 30.2 percent; oxygen (O,) -
content, 2.0 percent; and methane (CH,) content, 47.8 percent. :

' Flare stack flow rates by EPA Method 2 averaged 11 400 dscfm (44 500 acim),
compared with 10, 200 dscfm determmed by carbon balance. Temperature of the flue
gas averaged 1402°F; H,0 content, 9.7 percent; CO, content, 8.1 percent; and o,

" 40 CFR 60, Appendix A, July 1989.
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‘content, 121 percent All ﬂare stack emission rates are calculated using the flow-rate |
value obtained from the carbon balance, smce this should be more: accurate.

Table 2:2 presents a pollutant emlsslons 5ummary of the data obtalned dunng
the samphng program Pollutant emrssuon data concentratrons are presented in parts
per million (ppm) by volume and mlcrograms per cubic meter (ug/m°%). Mass emis--
sion rates are presented in pounds per hour (lb/h) The product of the pollutant con-
centration and the' ﬂue gas ﬂow rate ylelds the mass ‘emission rate. |

Table 2:3 presents the HCl emlssrons data oollected from the ﬂare |nIet and
stack locatlons Inlet concentratlons were: deten'mned from sample ahquots taken from
the camsters used to determrne the mdrvrdual vOC concentratlons Levels of chlonde
(cr presented as HCI were below detectlon at the inlet. The level of detectxon for the
inlet HCI ooncentratlons wa§ much higher than that of the outlet samples The detec-
- tion lrmrt depends on the volume of sample obtained during the testlng ‘The volume
~of gas taken from the camster ls much smaller than the sample volume analyzed for -
by the EPA Method 26 samplmg prooedures The HCI concentrations measured at
the stack by EPA draft Method 26 averaged 9.8 ppm (15,000 ug/md), whlch corre-
sponds toan average mass emrssuon rate of 0.575 Ib/h. Outlet mass' emrssron rates
of HCI correspond well to the |n|et emission rates deterrmned for total organlc bound
chioride. . : ' RO ) ‘

- Table 2-4 presents data on SO emlsslons from the flare stack Conoentratlons o

average 2 1 ppm (5600 ug/ ma) of soz, Wthh oorresponds to a mass emrssron rate of
' Testlng was conducted to determme the removal efﬁclency of NMOs fed to the
landﬁll gas ﬂare Method 25* was used to make this. determmatnon sunce it IS the EPAu
reference method for NMOs, and proposed Federal regulatlons plan to: use NMO
) removal efﬁcrency asa surrogate determrnatron of the methane removal efﬁcrency
However the analytlcal detectlon limits of the Methods 25 analyzer restncted the | _3; |

* 40 CFR, Appendix A, July 1989,




TABLE 2-2. SUMMARY OF POLLUTANT EMISSIONS
S - “ _ | cOncentrétion
o . Sampling T — : s - Emission rate,
~ Pollutant site [ ppm pg/m* .. - 1p/h
0 B CStack - | 236 274,000 10.64
HC1 ' . Inlet <132 <200,000 <0.793
= ' Stack 9:8ﬂ 15,000 0.575
- o ST
NO, o Stack 146 27,800. . . 1.08
s0, Stack ~ ~21 - 5,600 0.22
NMO o Inlet 709 354,000 - 1.40 |
‘ ' - _ 'Stack <11 <5,300 - <0.206 '
VOCs | |
Benzene' o ‘ Inlet 4,82 15,700 . 0.0621
- Stack <0.0062 <20 -<0.0008
~Benzyl chloride Inlet = <0.18 <925 - - <0.0037
| _ Stack <0.0038 <20 <0.0008
~Carbon tetrachloride - Inlet <0.14 <925  <0.0037
Stack <0.0031 <20 ~ <0.0008
Chlorobenzene Inlet <0.20 <925 <0.0037
Stack <0.0043 <20 <0.0008
Chloroform ' Inlet <0.19 <925 - <0.0037
| "~ Stack <0.0040 <20 <0.0008
Dichlorobenzene Inlet ~ <0.15 <925 <0.0037
- Stack <0.0033 <20. - <0.0008
1,1-Dichloroethane Inlet 5.02 20,700 - 0.0819
Stack . <0.0049 20 <0.0008
1,2-Dichloroethane Inlet <0.22 . <825 <0.0037
o : Stack <0.0049 <20 <0.0008 .
1,1-Dichloroethene Inlet <0.23 <925 ' <0.0037
Stack  <0.0050 <20 <0.0008
Methylene chloride = Inlet 11.9 - 42,000 -~ 0.1666,
- Stack 2.12 7,500 0.2911
‘Tetrachloroethene = Inlet 1.59 11,000 0.0436
: - Stack ~  <0.0029 <20 <0.0008
Toluene - ~ Inlet . 119 - 456,700 1.8109
| Stack 0.0076 29 <0.0011°
(continued) ; _' - 2-4




o ~ Concentration =~ o
L Samp11ng - j e Emission rate,
P011utant .t.:; site -~ PPM pg/m . 1b/h - -
luwmmmwmm;Imr“pmyfﬁsmm Nnmm*
o co T stack 4040036 <20 . <0.0008 -
. Trichloroethene - ' Inlet ' 2:20 - 12,000  .0.0476
- - L Stack - <0.0037 <20~ '<0.0008" -
o Vinyi'cn1ori&éi*f‘.“ © o Imlet’ . 8.59 - 22,300 . 0.0885 .
:_; ']ﬂ; Stack  <0.0077 - <20 . '<0.0008 .
: Xy]enes (tota]) o Inlet 415 183,300 0.7269
- ©o. i Stack <0.0045 - <20 <0.0008

Tota1 sul fur 3‘ S L g e
- Dimethyl sulfide 4 - Inlet ~ <0.03 <86 <0.0003
. Ethyl mercaptan _.f‘“ﬁhf¢1n]et '_50;33 : 810 0.0033 g;
© Hydrogen sulfide . . Imlet  <0.22 <3207 <0:0013
| :“i‘Methy1 mercaptan “{“ _Inlet 0.1 30 . 0.0009




TABLE 2-3. SUMMARY OF HC1 EMISSIONS

S Concentration
Sampling  Date ‘ 3 Em1551on rate,
Run No. _site ~  (1990) Time (24- h) PPm __ wg/m . Ib/h
B25-1-1 - Inlet - 8/15  0812-0948 <132 - <200,000  <0.786
B26-1  Outlet ~ 8/15  0812-0948 9.4 14,000 0.539
B25-1-2 Inlet - 8/15  1100-1200 <132  <200,000 <0.793
B26-2  Outlet =~ 8/15° 1100-1200 9.2 14,000 . 0.547
B25-1-3 Inlet = 8/15  1314-1414 - <132  <200,000 <0.799
_B26-3 . Outlet 8/15__ 1314-1414 10.8 . 16,000. . 0.639
Average. Inlet = . -~ <132 <200,000 <0.793
. Outlet 9.8 15,000 __0.575
PR B T I o
TABLE 2-4.  SUMMARY OF SO, EMISSIONS
- N . Concentration L
: " Date - 3 Em1sS1on rate, -
Run No.__ (1990) Time (24-h) PPm _ pg/m ab/h
B6-0-1* ~ 8/15  1527-1612 2.6 6900 . . 0.27
B6-0-2°  8/15  1730-1817 = 2.3 60000 - 0.23
_B6-0-3'  8/15  1900-1945 - 1.5 4000 0.15°
| Average -- S 2.1 5600 0.2
Average of two 20-minute sampling trains collected during the
samp11ng per1od _ '

26




- calculated removal efﬁcrencles The detectlon limit ‘of the Method-25 analyzer was

approximately 11 ppm as carbon (01) ‘and all samples taken from the fiare stack were

less than this. All stack emlssmns of NMOs are presented asa less-than value and
the actual mass rate’ |s somewhere between the reported value and zero. Uslng the

less-than value to calculate the removal efﬁcnency results rn a greater-than value: some-' o

where between the reported value and 100 percent Therefore, if the. detectlon lirnit. i |s |
" lowered, then the calculated removal efﬁcuency increases. ' The GC/MS analysls of i

speolﬁc compounds is capable of achlevrng detechon lrmlts of near 20 parts per brllron -

(ppb). Therefore the GC/MS data provudes the more accurate determrnatlon of : —
removal efﬁcrency Thrs can be used asa surrogate detennrnat‘ jon to overall removal T
efﬁcnency Toluene is an excellent surrogate in thrs determrnatron srnce rt |s the "
promrnent VOC in the mlet ample and has a hlgh rankmg in. the thermal stabrlrty

~ index.” I an |dent|ﬁed VOC w:th an assngned thermal. stabllrty ranking IS removed by

thermal destructxon then compounds of Iower rankrng (higher numencally) are theore-' ) A

- :tlcally removed also Toluene has a them-lal stabrllty rankrng of 35. Benzene, drchloro— -
- benzene, and chlorobenzene have hrgher rankrngs, but: are Ilmrted to the: levels. of -

detection. . Drchlorobenzene and chlorobenzene were not detected at erther the rnlet or-

stack; thcrefore they are not surtable for the deterrmnatlon of removal efﬁclency

- Removal efﬁcaency calculated by benzene levels are not completely representatlve,
since it is fimited by the outlet detectron Iumrt Toluene was detected at the |nlet and’
stack; therefore, the removal efﬁclency can be accurately calculated Removal ef- A
 ficiency based on the average |n|et and average stack toluene mass. emrssron rates rs -' |
calculated. at 99 94 percent as compared to the detectlon limited NMO results at
- greater than 84.5 percent removal [EREAEY R 1 SR
' Tables 2-5a and 2-5b present the calculated removal efﬁency data for both

© 'NMOs and toluene Table 2-5a presents the concentratlon and mass emlssron rate of _' Tl

" EPA 625/6-89/019 Gurdance on Settmg Permlt Condrtlons and Fteportlng Trial Bumf o s

‘Results, Volume: Il of the Hazardous Waste Incrneratlon Guidance Senes January
1989 U . o ‘

BREY SR




TABLE 2-5A. REMOVAL EFFICIENCY BASED ON METHOD 25 (NMO) RESULTS

‘ . : Concentration :
Sampling Date * ‘ "Mass emission Remaval
- Run No. site. . (1990)  Time (24-h) . ppm pg/m’ rate, 1b/h efficiency, %
825-1-1.  Inlet . 8/15. 0812-0948. 878 438,000 1.722 »80.1
 B25-0-1 - Stack 8/15 0812-0948 <9 <4,500 " <0.170 _
B25-1-2 Inlet - 8/15 110012000  © 538 269,000 1.085 - >79.8
B25-0-2  Stack 8/15 1100-1200 el <5,500 <0:215 _
B25-1-3 Inlet 8/15 ‘1314-1414 712 355,000 1.420 >83.5
B25-0-3 . Stack . 8/15 - 1314-1414 <12 -~ <6,000 <0.234
Average  Inlet - 709 354,000 1.402 284.5
Stack <11 <5,300 <0.206
_ TABLE 2-5B. REMOVAL EFFICIENCY BASED ON GC/MS TOLUENE RESULTS
_ ‘ Concentration ‘ ‘ _
~ Sampling ' Date " — = : " Mass wmizsion = Removal
Run No. site (1880) Time (24-h) ppm .ug/m’ rate, 1b/h effiqie_ru:y. %
B25-I-1  Inlet 8/15 0812-0948 112 430,000 © 1.890 89.3
B25-0-1 . Stack  8/15  0812-0348 . 0.007 . 28 - 9.0011 L
B25-1-2  Inlet  8/15 . 1100-1200 125 480,000 1.904 . 99.4
B25-0-2 Stack . 8/15 1100-1200 .  0.007 27 0.0011
B25-1-3 Inlet 8/15 1314-1414 120 460,000 '1.839 99.93
_B25-0-3 Stack_ 8/15 1314-1414 0.008 - 3) 0.0012
Average  Inlet : 119 457,000 1.811 99.94
Stack 0.008 29 0.0011
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LNMOs from the ﬂare lnlet and stack Flare |nlet concentratlons average 709 ppm
(354, 000 ug/ma) whlch corresponds to an average mass emission rate of 1.402- Ib/h
Stack NMO levels were below analytlcal detection of 11 ppm (5, 300 1o/ ma) If this
value is used to- calculate a theoretlcal stack mass emrssron rate, a value of <0. 206
Ib/h is obtained. : s iy R R
~ Table 2-5b presents the concentratlon and mass emission rate of toluene from
| the flare inlet and stack Flare |nlet concentratrons averaged 119 ppm (457 000
pg/m?3), which: corresponds to an average mass emrssuon rate of 1. 811 lb/h The
average stack concentratnon was 0. 008 ppm (29 ug/ ms) The average mass emnssron e
rate of toluene was 0. 0011 lb/h BRI E o _' ' '
- Al selected VOCs measured at the lnlet were at levels below detectlon at the -
stack w:th the exceptlon o?‘ methylene chlonde and toluene Methylene chlonde IS |
~ used in laboratory extractlon processes EPA reference ‘methods require extractlon
with methylene chlonde and therefore |t isa common |aboratory contamlnant in any
lab conductlng EPA analyses Analysns of blank field canlster that was pressunzed
with ultrapure hellum showed methylene chlonde present as an analytlcal contammant.
. Outlet concentratrons were comparable to those found ln the sample blank therefore
‘_ to des:gnate these Ievels as representatlve of the flare stack composrtron may be
| eIrroneous. Methylene chlonde may exlst in both the rnlet and stack however accu-
- rate quantitation is precluded because R lS an artlfact of laboratory contarmnatlon
Table 2-6 presents data: on the concentratlon and mass emlsswn rates for the selected
VOC's analyzed by GC/MS e g SN
| Removal efl" c:ency is not shown in compounds that were not detected at etther
thernletorstack N _' ' o e
~ Emission data are presented in Table 2-1 on fiare’ stack ooncentratlon and mass
-emnssnon rate of nrtrogen oxxde (NO ). Three samphng runs were conducted each of

g
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- rate of 1064Ib/h

"whrch consrsted of four ﬂask grab samples, as descnbed |n PA Method 7A A er- - |
age results tor Samplrng Run B?-1 consrst of the average value obtarned from three |

flasks. After retum to the Iaboratory, the second ﬂask obtarned dunng the ﬁrst sam-
pling penod was under hlgher vacuum than the other 11 sampled ﬂasks The analytr
- cal results presented levels below detectron and were not, consustent wnth the other |

| sampled ﬂasks' therefore, thls sample was deemed nonrepresentatrve and was not
p used in the emrssron calculatrons NO ooncentratlons averaged 14 6 pp, e ‘
(27, 900 ug/m") Wthh oorresponds to an average mass emrssron rate of 1 08 lb/h

TABLE2-7 . SUMMARY OF NITROGE" OXIDES EHISSIONS
B Concentratton ‘

B .“' B — o Hass emission .
Run No.. Date?(1990) Ttme (24 h) m-s‘ pg/m ,;n‘ rate,.ab)h ‘ .f

B7-1%  .8/15. . . - 0812-0988 . 12.9.. 24,700 . - 0.94
B7-2 . 815~ 1100-1200° " 153 29,300 © . L.147
_B7-3 | 8/15 _1314-1414 156 29900 1. 17"

Average - ol il SR e 14 6’ 27,900 | 1.08
a Average of three flasksﬁif. ST L S R

Table 2-8 presents data on the emrssri"%i ca n- on' monoxnde (C)) These data
~ were obtained by preoedures descnbed |n ' PA Method 10 *C noentratrons av- L
eraged 236 ppm (274 000 nQ/ m‘) whrch oorrespon

s o an' average mass emrssnon

TABLE z a. sunmlnv or cmou nonoxms mssmus [ o
S .COncentration LTy

Rl

Run Mo Date (1990) Tine (24 h) ppn ug/n ?:t:,mtsf/'n“

B10-0-1 8/15 . 0812-0948 © 208 242,000 . 9.18 ..
B10-0-2 . .. 8/15 'j 1100-1200 282 328,000 . 12.88 .
BIO-0-3 /15 - 13141414 213 253000  ee -
- Average . ?fn“wat-‘if . .TfoSG 274 000e“ fff}fiﬁgsir”

o
et

40 CFR 50 Appendle July 1989 R
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Landfil gas at the flare inlet sampling site was analyzed for sulfur-containing i
compounds -“Table 2-9 presents the data obtained from this analysis. Total sulfur |
_ average mass emnssuon rate was determlned by the sum of the averages of ethyi mer-
' captan, dimethyl sulfide, hydrogen sulfide, and methyl mercaptan. The .tptal sulfur.
mass emission rate averaged 0.0058 Ib/h. |

TABLE 2-9. FLARE INLET TOTAL SULFUR EHISSIONS

_ Concentratmn |
: : . ‘ ‘Mass emission -
Run No. Pollutant ppm pg/m* rate, ‘1b/h
BFG-I-1 Ethyl mercaptan  0.12 - 310 . 0.0012
Dimethyl sulfide 0.02 52 - 0.0002
Hydrogen sulfide . ND - ND
Methyl mercaptan - 0.20 - 400 0.0016
‘ Total sulfur S ~0.0030
“BFG-'I—Z Ethy'l mercaptan 0.85 2200 - 0.0087
" Dimethyl sulfide 0.08 . 200 0.0008
Hydrogen sulfide ND ND ND
Methyl mercaptan . 0.01 20 ___0.0001
Total sulfur ' ) . 0.0096
BFG-I-3 Ethyl mercaptan 0.01 26 0.0001
Dimethyl sulfide ND ND ND
Hydrogen sulfide 0.67 .950 0.0038
Methyl mercaptan - 0.13 260 0.0010
_ Total sul’fur_ . : L 0.0049.
- Average Ethyl mercaptan. @ 810 - 0.0033
Dimethyl sulfide <0.03 <86 <0.0003
Hydrogen sulfide <0.22 - <320 .= <0.0013
Methyl mercaptan 0.11 - 230 -~ 0.0009
Total sulfur | \ 0.0058

3 ND = Not détected.

Tables 2-10 and 2-11 present data on, the gas chromatograph/mass spectrom- '
eter (GC/MS) scan for other VOCs not analyzed for specifically. Retentlon timesin
- 'which each VOC elutes to the detector are listed in thesa tables Retention times are
the only way to Iabel umdentlﬁed VOC’s chhlorodrﬂuoromethane, acetone, trichloro-
fluoromethane, 1,2-d|chloroet_hane, ethyl benzene, and styrene were identified at the

T
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-~tABLE_If-z-“.iio\f.L SUHMARY OF NONTARGET VOCs - FLARE INLET.
- ) f Concentration pg/m K ‘iﬁ Emission rate lb/h S

-Run No. - - ‘ - . N Run No..

. ST "R‘ei':_e'n"tidn =
- Compound name ~____ time min. 325'“ 82512
6. 40,000 'Qo;obOTT*).4o.ooo 0. 1572_ o, 1537‘. - 0.1589."
~ 70,000 60,000 - 80,000 . .0.2750 . 0.2380 . (0.3197.
:°3,000  -3,000 03,000 - U0.0118 00118 T ¢ 0.0120° -
' 20,000 30,000 - 30,000 0.0786 ©  0.1190°  0.1199: .
.. . 200000 - 20,000 . © o .-0.0783  0.0799
.77 30,000 .40,000 " 40,000 . . -0.1179° - D0.1587  0.1588 .
20,000, 30,000 - 20,000 © ' 0.0786 " "0.1190 ' 0.0799.
.. :40,000 . -. 30,000 0.1587  0.1199
. 40,000 . ¢ : ... 0,587 = - -
' 70.000 - 60,000 .. . 0.2357 - 0.2777 . 0.2398. .
.20,000° 20,000 - . 0.0786 . 0.0793-  0.0799.
Hydrocarbon . 80,000 - © 80,000 . o 0:3173 /.. 0.3197
Hydrocarbon S 24000 - - 20, 000 .. feo 00,0793 o
Unknown . . ° ' .7 . 24:3% .2 30,000 730,000 Coou179 - - o0.1189:
"Ethylbenzene. - v '28i34 . ..300,000 49;900 300 ,000 . "1.1787 - ©.0.1587  1.1890-
Hydrecarbon ! : ©.20,000 . IETTE B o7as e
Hydrocarbon DT _140,000‘1;_ 40000 . 0.1587 .. 0.1599
Styrene . 20,000 20,000 20,000 . o;ozasr"'o.o793 0.0799"
_Unknown .. 40000 o o ¢ . 0./0000 - 0:4587..... ..

Total LR Dl et g s108 - 3.2492

B251-3 -st 1 1;w-525-1-z~}:‘325-iiéf§f

Dichlorodifluoromethane
Acetone
Trichlorafliuoromethane
1,2-Dichloroethene
Hydrocarbon
‘Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydrocarbon, -
Hydrocarbon -
Hydrecarbon

.

Possihie alkane. _ . e s
b Possible nikane. tentativeiy identified as hexane in Sanple Run BZS- -Z.

'TAB[Ef?éll;' SUHHARY OF NONTARGET VOCS - FLARE STACK

. Concentration pg/n o Emission rate. b/

: _' “Run. llo T e, _
cnqpouﬂdwnéﬂgﬁph -: ftfme:.nﬂﬂ,f¢;325-1-1 82511—2 325-1-3 ‘?3 B25-1=1 i_BZﬁfl?Z;?_ B25-1-3 . ..

Unknown - o 118 1ouo o [ ©o.-0.0878
3122 7100 r S M 0.0038 ¢ i Lo
5:22° . ;- 8 o 0.0004
6:30.. .- 30 . s e.oo11 -~ . .. .
s42. % 0.0 3000 0 3000 300 . - 0.0134 . 0.0118 . 0.011% ..

O 0.0617 - 0.0118

Total '




SECTION 3

QUALITY ASSURANCE

Because the desired end product of testing is representative emission results,
quality assurance is one of the main facets of stack sampling. Quahty assurance
gu:delmes outline consnderatlons pertlnent to the production of good data." Emtssuon '
results are considered to be good, reliable data only when the correct quallty
assurance measures are taken. Outlmed below are the steps taken to ensure quality
data from our testing procedures. |

[Routine standard reference method quality control procedures were _follov\ied
throughout this test series. These included, but were not limited to, the folibwing:

. Calibration of field sampling equupment Table 3-1 summarizes

calibration of equnpment used for this test series. Calibration guidelines
are described in more detail in Appendix E.
- * . Train ;conﬁguration and calculation checks.

. Onsne quality assurance checks, such as leak checks of the samphng
train, pitot tube, and Orsat line..

* Use of deslgna_ted analyhcal equnpm'errt‘ and sampﬁng reégent.

*© Lab analysis quality assurance procedures. Table 3-2 outlines qualrty
assurance results for analysis of field samples..

b Internal and extemal audits to ensure accuracy in sampllng and analy5|s

3-1
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S

'TABLE 3-2. ANALYTICAL AUDIT RESULTS

- Theoretical Reported :

AnaTyte - - value - value . Percent recovery

S0,, Audit No. 2529, 617 mg/dscm 620 mg/ 100.4

_ Lot No. 0587 e dscfm. .

NO,, Audit No. 7272, 350 ug NR® g 101

Lot No. 0486 ' :

Chloride - : _
Stack , 4 mg/L NR - 93,5, 103, 99.2 -
Inlet 4 mg/L NR 98.5, 101, 99.5, 98.5, 101

2 NR = Not reported

Samplihg.equiphent, reagents, and analytical procedures for this test series
‘met all necessary guidelines set forth for accurate tést results. Calibration showed that

- all pollutant sampling equipment was within the limits described in 'Quality'a_ssurance

Handbook for Air Pollution Measurernent Systems Volume I1.' v

Table 3-2 presents data on the quality assurance procedures for SO, and HCI
samples. An EPA-supplied audit vial containing a concentration of sulate ion (S0.3
was analyzed to verify the titration technique of the analyst. An EPA-supplied audit vial
contalmng a concentration of nitrate ion (NO") was analyzed by ion chromatography
to determine instrument accuracy. The reported value is compared with the theoretical
value and reported as percent recovery. For HC analysis, a standard reference solu-
tion (SRS) is prepared in house with a known quantity of chloride ions. Triplicate anal-
ysis by ion chromatography (IC) was conducted and this reported value was com-
pared with the SRS theoretical value as percent recovery.

Table 3-3 presents the data on percent recovery of surrogate compounds that

‘were m;ected onto the Tenax sorbent traps. The sorbent traps were the analytical
collection media pnor to |nject|on to the detector. Three compounds were used as a
- surrogate determination of the percent recovery of the VOCs contained in the canister.

"EPA-800/4-77-027b, August 1977.
| 33




SAMPLE CANISTER SURROGATE RECDVERY

Run No.

Compound percent recovety

d8+to]uene

- p- Bromof]uoroben- L

zene

B25-0-3 . :
~Blank - 8/24/90

B25-1-1

- B25-T1-1 dup1{cate
- B25-1-2 - “

B25-1-3
BZS-O-IJ )
B25-0-2

_dAgI;Z-DiChIdrogthdne

105
99
‘:"_ ‘ . 110 ‘ j )
100

102 -

95.‘7”“‘ L,

T 08

1103
110
102
104
'100

o8

- 199
9

Blank - 9/15/90

L Teg

101




SECTION 4

PROCESS DESCRIPTION

Browning-Ferris Industries, Inc., operates an enclosed ground flare to control
CH and NMOs contarned in the landfill gas collected from their dnspdsal site in
Chlcopee Massachusetts Figure 4-1 presents a layout of the methane control
system. '

The enclosed ground ﬂare is a McGill Model No. EGF-41 The round stack is
constructed of 1 /4-|n carbon steel with a 2-in. refractory lining and drmensrons of 8-ft
o.d. by 35-ft overall height (see Figure 5-2). The combustion of landfill gas is conduct-
~ed through a three:burner systemn with flame stabilizers constructed of stainless steel
for high—t_emperatur_e-eor'rosion resistance. The system is equipped with a flame arres-
tor to prevent ﬂashback in the event the gas flow is lost. A pilot assembly designed
" for 60,000 Btu/h, fueled by propane, and equipped with an electric spark igniter is
used to initiate combustion. Combustion air is controlled by manually operated |
~ dampers located near the bottom of the flare assembly. Flare 'temperature is also -
adjusted by regulating'the dampers. f temperature exceeds 2100°F (because of 'pos-‘
sible damage to the mner refractory lining) or a flame failure is detected, the systern _
will shut down automatlcally The shutdown will turn off the landfill gas blowers and
close the 8-in. inlet block valve to prevent the fiow of landfill gas to the flare.

" The landfill gas at the inlet had an average heat content of 484.2 Btu per.d_ry
standard cubic feet. Based on a'n'average inlet flow rate of 1060 dscfm, the average-.
_heat input was sq.s-rnillidn ‘Btu per hour (10° Btu/h) during the sampling program. .
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 The landfil gas: at the inlet had an average heat content of 484.2 Btu per dry
stand'ard-:cubic foot. Based on an average inlet flow rate of 1080 dscfm, the average
heat input was 30.8 million Btu per hour (10° Btu/h) during the sampling program.

N




SECTION 5

SAMPLING LOCATIONS AND FLOW RATE TEST METHODS

Emlssmn testlng was: conducted at the duct supplytng landfi ll gas to the ﬂare
burner system (ﬂare mlet) and at the t’inal atmosphenc vent (ﬂare stack)

" Flare Inlet

As deprcted in Fgure 5-1 the two ﬂare rnlet sampllng ports used for testlng

-were located 7.0 duct dlameters downstream and greater than 8 duct dlameters up-

stream from the nearest ﬂow drsturbances A total of 12 sampllng polnts ® per port)
were used to traverse the cross-sectlonal area of the 7-3/4-|n -i. d round duct. |

Velocity and Gas Temperature

All gas \telocmes were measured wrth a Type-s prtot tube and-a 0- to 0 250-|n J"
inclined manometer. In all cases velocrtles were measured at each samplrng pornt

across the stack to determlne an average value accordlng to procedures descnbed |n L

EPA Method 2." Temperatures were measured at-each pornt with a thermocouple
and digital temperature lndlcator | | o

Molecular Weight

Flue gas composrtlon and molecular werght were deten'mned by ASTM Method

- D1945." Stainless steel canrsters with a volume of 300 cm were used tor sampling
;the Iandﬁll gas Analysrs for carbon dloxrde, oxygen nrtrogen methane, and other fuel

" 40 CFR 80, Appendlx A, July 1989

Annual Book of ASTM Standards, Sectron 5 Volume 05 05
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“components was conducted by a gas chromatograph equlpped wrth a thermal con-
ductivity detector (GC-TCD) | ‘ I

Moisture

The percentage of water vapor was deten'nrned by the wet bulb/dry bulb pro— -

cedure

Flare Stack

- As dePICtEC‘ in FQUFB 5-2 four samplrng ports were located 33 stack drameters e
downstream and 0. 5 stack drameter upstream of the nearest ﬂow drsturbances of the : o
four samphng ports, only. two. were used to gain access to the exhaust gas; stream A
total of 24 sampling points (12 per port) were used to traverse the cross-secttonal area v
of the 91- 1/2-|n -i.d. round stack : - y

| Velocrty and Gas Temperature

All gases were measured wrth a Type-S prtot tube and a0- to 0 250-|nch in- o
clined manometer Dunng the test program, velocrttes were measured at each sam-l- g e
phng ‘point across the stack |n aocordance wrth procedures descnbed |n EPA Method ' "
2" to determrne an average value Dunng the samplrng program, pressure drops |
‘across the prtot tube were extremely Iow (<0 050-m Hzo) Such Iow pressure drops
- greatly decrease. the accuracy of the method Based ona revrew of the ﬂare stack o
flow data and consrdenng the decreased accuracy, an altematrve method was used to ‘[}_'_ R
represent the ﬂow data in addrtron to the data collected by Method 2* procedures _
This alternative method rnvolved the use of calculatxons denved for EPA Method 2B% toit .
detem'nne flare stack: exhaust ﬂow rate in thls method the flare stack exhaust ﬂow et
rate |s determrned by carbon balance | o

| "40CFR6O, Appendix A, Juy 1989. -




2-in. Refractory
- - lining

Inside diameter = 91.5-in
Sample port diameter = 3-in.

TRAVERSE POINT LOCATION

TRAVERSE | DISTANCE FROM
_ POINT NO. INSIDE WALL. in.

1-7/8
6-1/8
10-3/4
16-1/4
2-78
32-5/8
58-7/8
68-5/8
75-1/4
80-3/4
85-3/8
89-5/8
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‘Figufe 5-2. Flare Outlet Sampling Location
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.. PEIASSOCIATES INC. | wiidatad 37;

’ -~ ' VELOCITY DETERMINATION
PLANT: BF1 . Chicopee
SAMPLE LOCATION:  Flare Inlet
RUN NUMBER : B2-I-1
DATE: .. : &/15/90 BAROMETRIC PRES..in.Hg° .. 802
TIME(24-HR) : ‘ .. 723 ~ STATIC PRES.,in.H20. e -]
OPERATOR(S): Fitzgerald/Kolde o DT :
PERCENT MOISTURE : 3.1 PITOTTUBE,C p: fe 0.84
STACK AREA, SQ.IN.: . 110.75 DRY MOLECULAR wmc;n'r 272
NO. OF TRAVERSE PTS.: = 20 ‘ o
TRAVERSE PT. SR VELOCITY HEAD, o STACK TEMP.
NO. in. H20 -' deg.F
~ 1 0.070 93
2 0.105 84
3 0.125 95
4 0.170 96
5 0.180 %
6 0.180 96.
7 ) : 0.200 96
8 - - 0,200 96
9 0.180 96
10 0.170 95
11 0.140 95
12 0.150 96
13 0.180 ' 96
14 0.190 96 -
15 0.180 96
16 0.190 96
17 0.190 96
18 0.220 - 86
19 0.200 .96
20 0.170 . 96
0170 [T
A2




 PEIASSOCIATESING. . wibdated 91580
 VELOCITY DETERMINATION | S

PLANT : " BFI+Chicopee
SAMPLE LOCATION. - Flare Inlet
' RUNNUMBER: = - B2l

DATE :

TIME(24-HR) :

OPERATOR(S) s L

' PERCENT MOISTURE ::
.~ STACK AREA; SQ. IN.:

NO. OF TRAV'ERSE PTS. S

ans/so S BARORIEI‘RICPRES.,in.Hg* 30 14
Dot 1018 R ;-STATICPRES.,in.Ezo-‘ 3
Fltzgerald/KoIde C s =
T - PITOTTUBE,Cp: =
L1075 ,;-._sDRY MOLECULAR WEIGHT

"
Y

'I‘RAVERSEPT vm.ocmmn = smcxmm.,

| in.H20 o degF

- 0.135::; ‘ SNSRI 59
0.150 S 99
0160 SRR © 100

- 0180 S 7100
70180 S 100
- 0.200 S o . 101
. .0.190 ' R -0 101
©o0as0 - o 10

. 0170, o L 10
- 0.160 - Lo . 100
0120 0 o . .100
Ch 0,140 _ R 100
0360 ¢ L7100

- 0160 - T 1100
00,150 o - 100
.. .0.180 ., L S 100

© 0200 B [
00210 S 100
770,180, S 100
S 0.200 R _ . 100

DD bbbt bt e ok o ) o B
-ommqmmzﬁﬁzSQWQQW#“NH-g

oy

A3




. PEI ASSOCIATES INC. . vlidetad 31510

VELOCITY DETERMINATION
PLANT : BFI - Chicopee
SAMPLE LOCATION : "Flare Inlet
. RUNNUMBER : B2-1-3
DATE: = - 81590 BAROMETRIC PRES., in. Hg : 30
TIME(24-HR) : ' 1239 STATIC PRES., in. H20: S8l
OPERATOR(S) : Fitzgeraldeolde . S
PERCENT MOISTURE ;- 3.1 . PITOT TUBE, Cp: L 0.84
~ STACK AREA,; SQ.IN.: 110.75 . DRY MOLECULA.B WEIGm'- o 27.2
NO. OF TRAVERSE PTS.: 20 .
" TRAVERSE PT. ~ VELOCITY HEAD, C 'STACK TEMP.,
NO. in. H20 ' deg.F
1 0.130 _ ' ) 100
2 0.135 . 101
3 0.170 ' _ 102
4 0.185 102
5 0.190 _ 102
6 0.180 102
7 0.170 : 102
8 10.210 102
9 0.180 ' 102
10 0.190 ' 102
11 0.120 102
12 0.150 - 102
13 0.200 - 102
14 0.130 102
15 0.220 : 102
16 0.190 ' 102
17 0.210 , 1 102
_ 18 0.180 : : 102
’ 19 0.200 102
20 0.190 102
0.178
A-4




_PEIASSOCIATES INC. L ks
VELOCITYDETERMINATION R

SAMPLELOCATION‘ N ‘Flarelnlet ‘ T s
RUN NUMBER : | B214-

,;.__\.«-'10/1'5190' P RAROMETRIC PRES,, in.Hg-- S
| 01452 | STATICPRES,@.H20: = .

DATE : L
TIME(24-HR) : A

OPERATOR(S): - Fltzgerald/Ko]de .

PERCENT MOISTURE: . .~ 81. . . . - PITOTTUBECp: -
'STACK AREA, SQ.IN.: 11075 G *'_DRYMOLECUI.ARWEIGHT

NO. OF TRAVERSE PTS. 200 R

 VELOCITY HEAD, STACKTEMP
~ " in.H20 T deg.F

W[FEOT‘ ‘m.\.ﬁ@__‘.ﬁmz
0.150" _ o102
+ 0160 ‘ S 1e8
e : 0.175 R s ' ‘ 102 o
T 0.200 oo . 108
- 0180 - o © 108
©0.2100 : 102
0.210 C 103
0.175 T 103 b
0170 o 18 o
C 00130 S - 1080 f
.+ 0,180 o ‘102"" Clh
-1 0.180 o T - 103..
o 0170 . s 108
0210 _ S - 103
_ - . 0.210 _ g P 1108
SR - .0.200 E S 103, -
L0220 ST e
Lo ST 0180 ST 108
©0.180 T <

. TRAVERSEPT
No.

B e e ' . o
_gmmqmmKEGFSwmqmmhune




&

validatad L5 179

PEI ASSOCIATES INC.
VELOCITY DETERMINATION

PLANT: | .. BFI-Chicopee _
SAMPLE LOCATION : Flare Inlet : S :
RunNe: B2I-1 :'B2I2 = B2I38 . B2.14 AVERAGE

STACK PRESSURE, in Hg: 3042 3038 . 3023 2979 3020

~ STACKTEMP.deg.F: 9 100 - 102. 108 100

- MOLECULAR WEIGHT,DRY: 2716 - 2716 27106 2716 = 2716
MOLECULAR WEIGHT, STACK : - 2688 2688 2688 26.88 - 2888

AVG. SQRT. VELOCITY HEAD : ~ 0.41 041 o042 042 042
VELOCITY, fps: 2421 2459 2511 2557 24.87

| ACTUAL CUBIC FEET/MINUTE: 1117 1135 1159 1180 1148
. JRYSTANDARD CUBIC FEET/MINUTE: 1046 = . 1052 066 1068 1058




. TIME(24-HR) :
'OPERATOR(S) :

PLANT :
SAMPLE. mcxnon .
RUNNUMBER R

DATE :

PERCENT Moxs'rUm: :
STACK AREA, SQ.IN. :

' NO. OF TRAVERSE PTS. :

BFI Ch:copee S
- 'FlareInlet: "< < .o
! . 82.I-5 - .

8/15/90

_ PEI ASSOCIATES INC.

' VELOCITY DETERMINATION

? l-f]BAROMEETRIC PRES., in.HE- e

" STATICPRES, in. H20: -
" PITOTTUBE, Cp:

e DRY MOLECULAR WEIGET _

. validaied ¥15%0

VEIDCITYEEAD

§ smcx TEMP.,

Cdeg.F

N B IR |

b ok et
Bekash

0220

om0
- 0180
0180
- 0200 ¢ o
S0
0.170"

0.190 "

. 0.180,
- 0.120.,

' 0.185
0.170

. 0.180
0.190
0.210"
0.200
0.195
©0.200
. 0.180.

—TZ
103 0

© 103

108 )
108 -

Yo 108

.., .-108 .
- 103
103 -
108

102

102

103

. 108

108

103

- 103
o203
w108
103

| AT




PEI ASSOCIATES INC. : validated |

VELOCITY DETERMINATION
PLANT : BFI - Chicopee
SAMPLE LOCATION : Flare Inlet
RUN NUMBER : B2-I-6
"DATE: S 8/15/90 BAROMETRIC PRES,, in. Hg: . 29.7
TIME(24-HR) : ' 1831 STATIC PRES,, in. H20: 3
"OPERATOR(S): . Fitzgerald/Kolde ; '
PERCENT MOISTURE : 3.1 : Prro'r TUBE, Cp : - 0.84
STACK AREA, SQ.IN.: 110.75 DRY MOLECULAR WEIGHT : 27.2
NO. OF TRAVERSE PTS. : 20
TRAVERSE PT. = ' VELOCITY HEAD - STACK TEM
: NO. in. H20 deg. F
1 0,140 ' - - - 102
2 0.120 102
3 0.180 103
4 0:180 o 103
5 0.180 . 103
6 0.210 102
7 - 0.210 102
: 8 . 0.165 102
: 9 0.200 ' 103" -
10 0.200 : 103
). 11 0.110 ' 102
L 12 0.130 ‘ : 102
j 13 0.140 ‘ 103
14 0.190 ‘ 102
15 . 0.200 ‘ 102
16 0.180 ; 103
17 0.220 ; 103
18 0.190 ‘ 102
19 0.200 108
20 0.180 _ ‘ 103
0177 103
A8



PEI ASSOCIATES DIC.
VELOCITY DETERMINATION

PLANT: " BFI- Chicopee' . . |
_SAMPLELOCATION- . FlareInlet . .
RUNNUMBER: B2l e

DATE:- F qf:«%_:v-BARom'mcans.,in.ng 297"

TIME@G4HR): =~ | ‘ .STATICPRES.,in.Hzo S

' OPERATOR(S) : | '--:"Fltzgerald/Kolde
-PERCENTMOISTURE 8.1 " PITOTTUBE, Cp: .-
STACK AREA, SQ.IN.: = . ' 110.75 R DRYMOLECULARWEIGHT ;
No. OFTRAVERSEPTS | __0_20 S e R ‘

L os
oz

TRAVERSEPT TR V'EIDCITYHEAD ' STACKTEMP
L . inH20 -~;¢$p
0;155 Sl _ o '100.‘;
0.170 ‘ ‘ ) S 100
0.170 L T 100 0
0.170 _ L _ ©100
0.190 . s ‘ C 100
0.210 e . .-100
0.200 Sl e 100
0.170 Ll 4, 1007
0.110 S 100
0.170 . g 100
0.180 Lo - 100
0.200 i T 1
0.200 _ T 1000
0.210 T o 0100 -

- 0210 O [+
0.190 S 1000
0.180 s 100
0.170 T 100

b bt ] . . ‘
t- 13313 ST TR %

Y
Qo




PEI ASSOCIATES INC.

 PLANT: " BFI.- Chicopee

SAMPLE LOCATION : Flare Inlet
o - Run No:

STACK PRESSURE, in Hg:

 STACK TEMP., deg. F : |

MOLECULAR WEIGHT, DRY :
MOLECULAR WEIGHT, STACK :
AVG. SQRT. VELOCITY HEAD :

VELOCITY, fps :

ACTUAL CUBIC FEET/ MINUTE :
)RY STANDARD CUBIC FEET/ MINUTE :

VELOCITY DETERMINATION
. B2Ls B216 B2 17
29.93 2092 . 29.92
103 103 100
2716 27.16  .27.16
26.88 2688 26.88
0.42 0.42 0.42
25.29 25.14 25.19
1167 1160 - 1162
1061 1055 1062

A-10




"PET ASSOCIATES INC. L vilidead 1880
| VELOCITY DETERMINATION - C e |

PLANT : BRI Chlcopee S
SAMPLELOCATION:  FlareStack - - .
RUNNUMBER: = 'B2:O-l

DATE: - -8/15/90 '~ BAROMETRIC PRES,, m.ng.,_
TIME(24-HR) : 740 . STATICPRES,in.H20: =
OPERATOR(S): . = FltzgeraldlKolde e
PERCENT MOISTURE:' © . 99 . . PITOTTURE, Cp:
STACK AREA, SQ. IN. :- 657554 - - 'PERCENT CO2:
'NO. OF TRAVERSE PTS. : 24 . _PERCENToz. |

TRAVERSEPT. =~ =~ = vm.ocmm R STACKTEMP
NO. g oo i mHEO deg.F

o_oog R Iﬂo ;
0020 1340
L0025 - 1380
S5 U T 11410
0021 Lo .o 8
10025 ST 1440
0026 . Lo el Lo 1418
0018 . T © . .1390

L0016 e e 1428
0018 0 e T 'jj"1417
L0012 - el

- 0011 T 1410

.. 0010 ‘ S w1250
0015 LT 111880 -

0022 . S - 1398

0.025 - BRI ' 1389

. 0085 S
0035 o 1494

0028 o T 1424
. 10,025 . L 1874

- 0.020 g S © 1364

. 0.023 - ST 1385

- 0.020 S 01394
;0018 s

RNREBEENREE RN e o vnaawo

A




. .PE1 ASSOCIATES INC. validated 21599
VELOCITY DETERMINATION :
PLANT : BFI - Chicopee
SAMPLE LOCATION:  Flare Stack
RUN NUMBER : B2-0-2
DATE : . . 8/15/90 BAROMETRIC PRES.,, in. Hg : 30.14.
TIME(24-HR) : : 1036 . STATIC PRES.,in. H20: -~ = - -0.06
OPERATOR(S) : Fitzgerald/Kolde N : o R
. PERCENT MOISTURE : 9.9 PITOT TUBE,Cp: 084
STACK AREA, SQ.IN.: 657554 . PERCENT CO2: - _ ‘ 80 -
NO. OF TRAVERSE PTS.: = 24 PERCENT 02: e ;11.8
TRAVERSE PT. ‘ - '~ VELOCITY HEAD, : ' STACK TEMP.,
NO. - in.H20 ‘ deg. F
1 0.030 1430
2 0.030 = 1436
3 0.035 1470
4 0.030 1428
5 0.035 _ 1473
6 0.035 ‘ 1460
7 0.025 1430
8 0.015 1400 .
9 - 0.010 . . 1397 -
10 0.009 1454
11 - 0.005 : 1422
12 0.003 - , o 1416
13 0.025 _ 1380
14 0.040 ' 1391
15 0.035 1420
16 10.035 o 1442
17 0.030 _ 1369
18 0.035 1412
19 0.027 ‘ 1416
20 0.023 1409
21 0.018 1370
22 0.015 : 1362
23 0.016 1416
24 - 0.017 ) 1427

A-12




. PEIASSOCIATES INC. U e vigeo
VELOCITYDETERMINATION o o T

PLANT: - BFI- Chleopee
SAMPLE LOCATION ¢t Flare Stack
RUNNUMBER: = . B2.03 .

jDATE o
" TIME(24-HR) :
'OPERATOR(S) :

«momrrmc PRES., in. Hg
STATIC PRES.,, in. H20- g
.PERCENT MOISTURE : - PITOT TUBE, Cp: .

‘STACE AREA, $Q.IN.:~ - 657554 - - ' '~ PERCENT CO2:
 'NO.OF TRAVERSEPTS.: ~--24% .- PERCENTO2:

e
1

rall e

vm.ocmnmn ik S’I‘ACK -mMp,, |

TRAVERSEPT

NO.

B 0.020- - T : 21548 o

. 0.032 B 1358
C.0.082 - R 1378
S 0024 L 1344
. -0.030 I 1897
~0.027 . 1418
10023 . : S 11497
0.015 - /1390
- 0.017 _ ST 1420
C0.010 . 1410

0007 T 11432

L 0,025 e - 1350

10.024 ‘ o 1484

. 0.025 ' Coo e 1458

- -0.032 Sl 1470

I 0.035 - _ O -1570

Lo 40080 R 1555

EINPE R 0025 : ©. 1538

©.0.030 ST 1460

-.0.025 . _ S 1470

i 0080 ‘ b .. 11425

0025 T

0028 B 1458,

311411333 TN

A3
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PEI ASSOCIATES INC. walidatad 311559
VELOCITY DETERMINATION
PLANT : BFI - Chicopee
SAMPLE LOCATION :  Flare Stack -
RUN NUMBER : . B2-04
DATE: 8/15/90 BAROMETRIC PRES,, in.Hg: = 29.56
TIME(24-HR) : 1510 STATIC PRES., in. H20: - T -0.06
OPERATOR(S): Fitzgerald/Kolde - - ' ‘
PERCENT MOISTURE : 9.6 PITOT TUBE, Cp: o -0.84
STACK AREA, SQ. IN.: 657554 PERCENT CO02: . © 8.1
~ NO. OF TRAVERSE PTS. : 24 PERCENT 02: 12.2
TRAVERSE PT. ' VELOCITY HEAD, . STACK TEMP.,
NO. S in, H20 _ ‘deg. F
1 0.022 ' 1440
2 0.030: - C 1454
3 0.027 - 1417
4 0.033 1430
5 0.032 o 1480
6 0.030 e 1452
ki 0.030 : ‘ - 1461
+ 8 0028 : - 1451
9 0.014 1391
10 0.016 : 1430
11 0.010 . 1439
12 0.009 1414
13 0.022 ' -1350
14 0.031 : 1362
15 0.027 1406
16 0.035 - 1411
17 0.037 1430
18 0.032° : 1455
19 0.036 : 1437
20 0.033 1465
21 0.031 1464
2 . 0.025. . 1462
23 0.022 1434
24 0.019 : 1487

o - A4




'
-

1

i

- PLANT: “ . BFI+Chicopee
 SAMPLE LOCATION---V Fiare Stack
" RonNoe:

STACK PRESSURE in Hg H

MOLECULAR WEIGHT. S’I‘ACK
 AVG. SQRT. VELOCITYHEAD

VELOCITY fps :
. ACTUAL cumc FEET/MINUTE

- IRY STANDARD CUBIC FEETIl\ﬂNUTE

A5

PEI ASSOCIATES INC.
VELOCITY DETERM]NATION

B2-O-1

: 30.20
_ STACK TEM:P., deg.F: |
MOLECULAR WEIGHT DRY."
; 2859 ..
Com
1498
41038
10631 -

B2-0-2

| 3004
205

1418

29.75
ELH
015

15.92

sss16

11130

'B2-03

o
RE R
P
015
16.48 '
45148
- 11408

- BZO4

: 3;:‘:1'4'19'5--;

o easi
- ea1e8




PEI ASSOCIATES INC. validated 37
' VELOCITY DETERMINATION
PLANT : ' . BFI - Chicopee
'SAMPLE LOCATION : Flare Stack -
RUN NUMRER : ~ B2-05
DATE : 8/15/90  BAROMETRIC PRES,, in. Hg' ) 29.7
TIME(24-HR) : 1715 STATIC PRES., in. mo : : -0.06
OPERATOR(S) : ' Fitzgerald/Kolde ‘ -
PERCENT MOISTURE: 9.5 " PITOTTUBE,Cp: - 0.84
STACK AREA, SQ.IN.: 6575.54. 'PERCENTCO2: = S 82
N0.0FTRAVERSEPTS 24 ‘PERCENTO02: . ) 124
TRAVERSE PT. VELOCITYBEAD : STACK TEMP
NO. in. H20 e deg. F
2 0.020 1199
3 0.033 ‘ : 1365
4 0.027 ‘ 1392
5 0,034 : 1460
6 0.028 _ 1405
7 0.028 : " 1403
8 - 0.023 1416
9 0.012 ‘ 1395
10 0.015 l 1429
1 0.011 - _ 1435
12 0.010 ‘ 1431
13 0.017 1360
14 0.023 o 1380
15 0.028 o ' 1396
16 0.028 - 1401
17 . 0.037 , 1 1495
18 0.037 1470
19 0.030 : ' 1488
20 0.028. o 1440
2]1 -0.025 1435
22 " 0.025 _ ' 1450
23 0.018 " 1396
- 24 0.020 1422
"0.024 1403
A-16




. . PEIASSOCIATESINC. L mision
- 'VELOCITY DETERMINATION S

PLANT: ‘:_BFI Ch:copee . e I R EA
SAMPLELOCATION- FlareStack .~ . . . R TR
RUNNUMBER: . = B2-0-6 S ' S

DATE: =
- TIME(24-HR) ;'
OPERATOR(S)

. fq.‘mommc PRES,, m.‘n'
* - STATIC PRES., in. H2

PERCENT MOISTURE ¢ .. PITOT'TUBE, Cp. : o
STACK AREA, SQ.IN.:* .~ 657554 - PERCENTCOZ: . | '
NO.OF TRAVERSEPTS.: |~ " 2¢ = PERCENTO2: ORISR X T

4

vm.ocmm T sTACKTEMP,
. inH2O v (deg.F -

0.015. : - S 5V Y
0.026 o, 1281
0.030: . - L -0 182007
0.032 B 1380
0.032 LT e
0.030 IR T 1892
0.031° L 1424
0.023 - S 13800 -
0.023. U 1409
0.013 ST S 1844
0.014. : SR, to18ed
0.013 A T 1409
0016 o 13000
0.017 SRS o 1320
0.030 Sy 01850
0.033 o & . 1380
0.032 ' e 1412
- 0.030° SR PEP . 1878
0.030 - P o 1414
0.034 - Lo 1425
0.028 ) ‘ ‘ it Sl 1887 ‘_‘_‘
0.026 : RO - . 1408
L 0,025 _' CoE L1412
el 0019‘: L. 01893

i§§§58$555525525mmqmm*@u9i

SRR o




PEI ASSOCIATES INC. ' validated 315y

VELOCITY DETERMINATION
PLANT: ‘BFI - Chicopee
SAMPLE LOCATION : - Flare Stack
RUN NUMBER : B2-0-7 '
DATE : £8/15/90 BAROMETRIC PB.ES., in. Hg R 29.7
TIME(24-HR) : 2014 ‘ STATIC PRES.,, in. H20: -0.06
OPERATOR(S) : Fltzgeraldeolde :
PERCENT MOISTURE : 9.6 - PITOT TUBE, Cp: 0.84
STACK AREA, SQ. IN.: 6575.54 o PERCENT CO2: S 82
NO. OF TRAVERSE PTS. : 24 . PERCENTO2: . . 12.1
TRAVERSE PT. VELOCITY EEAD ‘ STACK TEMP.,
NO. - jn. H20 - S - deg.F
1 oo — 1300
2 - 0.028 : 1317
3 0.030 1340
4 0.030 1378
5 0.030 - . 1394
6 . 0.032 . _ _ 1389
7 0030 - . EEE 1411
8 0.026 _ 1376
9 0.018 , ' 1378
10 0.017 o 1361
11 0.020 1399
12 0.014 : 1372
13 0.016 : ' 1300
14 0.023 : 1310
15 0.023 : 1310
16 0.032 _ 13656
17 0.025 1303
18 0.036 _ o 1413
19 0.035 _ 1424 -
20 0.030 1391
21 0.030 o 1390
22 0.030 - 71403
23 0.025 ' _ 1418
24 0.016 . o 1355
0.025 . 1367
A-18



PLANT: . . = -~ "BFI Chlcopee
SAMPLELOCATION : | Flare Stack

STACK PRESSURE, in Hg e

STACK ’I‘EMP deg. F:

mnaxnacxn;AJt!VEncarr,s1u\cu:
JKVTE.EHQI?T.VU![A)CHHHTI!ILAI)

| vuaxx:c:rr1r fpe:

o Au:11L51.cn131c:anaxvnmnwunna
‘,)IursnmahumAqu¢:tnxn:r1narfnxnvunnn

PEI ASSOCIATES INC.

132434; ;

20.70.

‘ ._;.1403 :

”j50J53{6f
21534rﬂ-

aaol
11328

;?5519;5

nnDIJECtHJtn1n;nraar;n:nr.~-«2sﬁuﬁguﬂ

9869,

s
1 1366
2080
w;'2a£7«?

0.16 ..
1647
45130
ung

I T

A’I‘ION

207

"29?0ﬂf"ff
‘1367;hu_" ;
. 2:‘9_.:'80‘_‘
28.66" -

0.16
16.60

11795

<

'

S
f

I. ?.Il—m‘\,; “.



Client BrowningFems industries - o PNEM4 - SheetNo. 1g

Location . ChicopeeFlarelriet o Checked By % - Date % " 2.
Subject - Molecular Weigh! Inet Flug Gas . | - Computed By? Date Z-/5%

‘Molecular Weight , Ib/lb-mole

M (vc . {? N‘J [vo ' OZJ [/co ' ’J+[vc H x-_.____°=H°J
= o o % X o -
» ‘H‘x o0 +_4N2x 700 )¢ 2 X Too )t %00, | %C H, 90

100

where:

Mg = Dry"-molecular weight of ﬂue gas; lb/lb-mole

(?H Average molecular welght of methane, 16 lbllb-mole
| MWN"’ = Average molecular weight of mtrogen. 28 Ibllb-mole
_ | Mw°2 = Average molecular weight of oxygen, 32 lb/lb-mole |
cho Average molecular weight of carbon dlDXIdB 44 lb/lb-mole"
MW b

26 = Average molecular weight of ethane, 30 Ib/lb-mole*

“results from flue gas -analyeis of inlet landfill. gas by ASTM Method D 1945,

BESULTS;
: BFG-1-1=]47 ﬁ_) ( ) _Zﬁ.) ( _3_2_) ( | ﬁ) [ 30) 2717 ¢
i - . ( 3x1° +205x10+22x1o+2_g7x1‘o_-‘+.0:‘s_ 100 17
| BFG-I—2—(476><-16—)+(19 9x-2—8-)+(2 1‘4—3-2-'-)+(3a::,/.x-‘!-“-);»(oo'x‘/él)ﬂns/
| 100/ 100/ \" " 100) \" 10017 " 100 o

- v o ; o ' o
BFG-1-2=(484 -AB_) [1s: 'ﬁ.) (v 32) ( 44) (o -ﬂ.—)ﬂz,,/
* ( *300)* (195 %5 )+ 1é>§w 30.5/ 100)* (%0355

I | ~ Average = 27.16 Ib/lb-mole

A-20




Jrent PN SDi4 - Sheet No ]V'Qt;‘]i
- Jocation ' -— o _ph:ecke_d,sy,_: ‘ '#"
';ublecl EmmﬁammnaalanL - Computed By _Z

Flare Flow. Rate by Carbon Balance = - - e I
o (%CH %CO (2)x eyc H
\( 4mle) ( o' 2rnle [ ( ° 2 lnle ] S

stdstack ( Std mlef) . (%CO.“ )
‘ o . o '-'-w S . L . ﬁ . ; : ou"e
where: R S
Qsll:l o | | ‘
. stack Volumetnc flow rate of stack gas dscfm
Q ' - . o I -

] | std inlet = Volumetnc flow rate of mlet gas measured by EPA Method 2 dscfm
B %CH_ .

. inlet = Average pércent concentratron of methane in mlet flue gas

; %CO ‘ ‘

© Cinlet = Average percent concentratlon of carbon dlox1de m lnlet flue gas
%C_H _

| 2 Cintar = Average percent concentratlon of ethane in mlet flue gas

- %CO,_ - | -

“ : 2°uﬂet Percent concentratlon of carbon ledee |n outlet flue gas S

results from flue gas analysrs of mlet landflll gas by ASTM Method D 1945 L

{  B3-0-1= (1,049) (478+ 301”0.2.) = 10,114 v

- B3- 0-2= (1,059) ‘478‘“?%1” 2, =10, 469

a | (478+301+02) v S o

B3 - O 3 067‘ -10417 :; -

s (1’ 8 0 “ _' Average = 10 244 dscfm

(47 8+30 1+0 2)

B3-0-4= (1oes BT ._10269'/

({7e+301+og) _10077/ R -

B3-0-5= (1053) =
B3-0-6= (1,059)(478+g%1+°2_)-10086/
N a2l




Client
Location . ChiceeFaroiet : Checked By D7L> _ Date _2-28-5.
Subject SulrEmissions - . - Computed B¢ L’? 5o

Browning-Fers industies - PN 3014, ' SheefNOJ.oiﬁ

Inlet Mass Emission Rates of Sulfur Compounds
( (CHMW)(Q  )(6D) ]
pmr=
(24.04)(35.319 (4526 x 10°)

where:
PMI — Poliutant mass emission rate, Ib/h.
Cs = Concentration of pollutant measured, ppm.
MW = Molecular weight of pollutant, mg/mg-mole.
Qg - Volumetric flow rate of flue gas, dscfm.

60 = Conversion factor, minutes per hour. |
24.04 - Molecular gas volume at 68 °F and 29.92 in.Hg., ml/mg -mole.
35.315 _ Gonversion factor, cubic feet per cubic meter.

- 4536 x 10 = Conversion factor, mllllgrams per pound

LARE INLET RESULTS: S
_ | | HYDROGEN SULFIDE

BEG-1-1 |

H S — (Q.OO)(?»_4.08)(1049)‘(60)3 -ND,_

(24.04)(35.315)(453.6 x 10°) o S
BFG-I-2 y - Average
H s 0.00)(34.08)(1,059)(60) N> ._
© eeonesmslessex1t) T Hsme: <0.0013 b
H,S = —(067(34.00(1067)60) - 0.0038”

(24.04)(35.315)( 4536 x 10°) .

o " METHYL MERCAPTAN
on, sH— (O 2048 10(1049)(60) 00016 7

(24 04)(35.315)(453.6 x 103) B
(Continued)

A22



. _

’ Y I_CI
'f‘“ EﬂﬂEhLﬁZ
. .. CH SH=

(0 01)(48 10)(1 059)(60)

3 00001/ ﬁ; e !
o (24 04)(35 315(453.6 X. 10 ) T I CHserate 0.0009|b/h/ .

3

CH SH= . (O 13)(48 10)(1 067)(60)__ . 0 0010

P (e 04)(35 315(4536 x 103)

ETHYL MERCAPTAN

_:’BEQ-['-]' .

CeHSSH =

. (0.12062. 19, 049)(60)3 o 001 " /
o (24, 04)(35.315)(453.6x 10)
| CZHSSH— (. 85)(62 )0, 059)(60.)3.‘!__0 0087 St
(24 04)(35 315)(4536x1o) cszsH rate ‘o 0033 Ib/h,~ |
- Euiﬁtlﬂi o I ST A

CH_SH=

(00762, 13)(1,067)(60)
(24, 04)(35.315)(453.6 x: 103)

—O 0001 /

o | DIMETHYL SULFIDE '
EEG.'.Iﬂ. : ' ;j,:._‘ ‘
(CH ) S-‘ . (0 02)(62.13)(1 049)(69) . —0‘0002V :

e 04)(35315)(4536x1'03) |
(CH) s-=

(0.08/(62.12)(1,059)(60). _‘ _ooooa/ (IR

(2. o4)(35315)(4saex io ): o (CHa)zs rate:

. BEG_I_a o - . ‘ co
(CH ) S-- " (0 00)(62 13)(1 067)(60) i - ND : / R

"2 (2404)(35.315)(453.6x10) o

R R :kédhﬁhUGd)



~(MW)(1000) -

3 _
po/m” =Cy X —54 04
where:
pg/m® micrograms per cubic meter
C

Concentration of pollutant measured, ppm
MW - Molecular weight of pollutant, mg/mg-mole

- 1000 - conversion factor, micrograms per milligram.
©24.04 _ Molecular gas volume at 68 °F and 29.92 in. Hg ml/mg-mole.

HYDROGEN SULFIDE

~ (34.08)(1000)
Hz.S.- 0.00 x = 24.04 =ND
(34.08)(1000) _yn, -
_st_o.cmx gOL200 _ ND
- (34.08)(1000)
- .08)(1000) _
H,8=0.67x 220807000 - 950
METHYL MERCAPTAN
~ (48.10)(1000) _
CH,SH=0.20 x 225220 = 400
" (48.10)(1000) _
- . (48.10)(1000) _,
CH_SH=0.01x 2 22104 =20
Gl ( )(1000)
48.10)(1000
CH, SH= 013 D =260
o 'ETHYL MERCAPTAN
- BEG-I-1 -
s 1o (62.13)(1000) _
C HSH=0.12x 22 =310

. A-24

HoS rate:

‘CHgSH rate:

T, R

LI

Average

<230 pg/m /

(continued)

Jof4

wwmmummmﬁwmﬂ

<320 pglmy




(6213)(10005 Average
CH SH oes 2200 ‘ ‘f A
s 04 S s CoHsSH rate: - 812 pg/md -

BEGR (621‘3)(1000)
'_CHSH oo1 5408  —26

DIMETHYL SULFIDE

(62.13)(1000) o
(CH) S 002 24 04 52

. ' (CH3),S rate: <86 pug/msd o

62. 1 3)(1 000) o
(CH) s= °°° 2404 =ND




 validated 3/13/80-

Moisture and Vmstd Calculations

Plant: BFI - Chicopee | Date: 8/15/90

Run @ Vm - Y Pbar AH Tm.  Vic Vmsftd;Moisture
- Pbar  / = ._ Stur

B6-.O-1A 12.385 0089 2952 100 118 ~ 247 110777 9.50
B6-O-1B 12555 0989 2952 100 117 272 11248 1022 .
12983 0989 2970 100 108 271 11242 1019
11189 9.97

A-25




" Moisture and Vmstd Calculations

" Plant: BFI;.“chicbpeev-:]"5 . Date 8/15/90 i

Ran ~ Vm " Y Pbar AH  Tm ____Vlc Vmstd Mmsture S
—No. . _cuft: in___z___m H20 ~F _ ml ___scf _
B6-0-28 12244 0. 589 2970 1.00 108 © 261 11.201
B6-0-3A - 12.350" 0989 2970 1.00 104; : ‘2.5-8” 65
B6-0-3B 12360 0989° 29 70° 100 . 106 . 253 50
= - S R 11.307 968

AT



 validated 1390

Moisture and Vmstd Calculations

Plant: BFI - Chicopee Date: &/15/90

Pbar AH Tm Vic Vmstd Moisture
in. H - °F ml ' %o

_ in, H2
B26-1 44. 266 0.989 30.20 146 105 935 41436 9.60
B26-2 4454 O 989 30.14 1.46 110 918 41 266 . 9.48
_ 0. , 4 ‘ . 964

41081 —9.57

Run Vm Y
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Sheel No 1_91_2
Date

Slient _ u A R M
ocation ChicooeeFlreStack ... . . Checked BY o
subject QOEmissons SIS i Computed By 2

-/f ‘3’/

Carbon Mbnoxide (CG) Mass Emlsslon Rate
) e (05)(28)(Q cl)(60) 1 }
R . :.:(,24-;04)(35.31-5(4_53s.__;x-1o._)

where: ‘ SRR PP
pmr Pollutant mass em:ssnon rate lb/h
Cs = Concentratnon of CO measured .ppm. MM)

28 Molecular welght of CO mg/mg-mole

- Qstd = Volumetnc flow rate of flue gas dscfm

60 Conversmn,factor minutes pertiour. \
24.04 = Molecular gas volume at 68 °F and 29.92 in.Hg., meg-mole
35. 315 Conversnon tactor CUblC feet per cublc meter ke ' :

4535 X 10 Conversnon tactor mllhgrams per pound
jELgnE §TAQK B_Egu;;[g

(208)(28)(1’0114(60) L e

CO= - — —918 o
(24, 04)(35315)(536 x10 ) 8 i
e N D[/%WZ:W

- - ._,_--"_

6o - (282)(28)(1046 "-".50)_ _.._12.88‘

(24. 04)(35 315)(453.6 X 10 ) o CO mass emnssuon rate 10 64 Iblh
1 . to " ' ‘ i o |

co=

(217)(28)(1\0 417)‘ 0
— = 9 ee
(24.04)(35.319 4536 x 10 )

e 377 %195 L 9.3&.9 s
quB »—#’*"”v S

g i

RIC ’f°°?”‘i? BT %

flos = - looftinted) ¢




MW
. ___COo
mg/nt =C¢ X 57704

where: ‘
mg/m® _ micrograms per cubic meter
Cs Concentration of CO measured ppm.

MW - Molecular weight, mg/mg-mole, CO = 28.
24.04 - Molecular gas volume at 68 °F and 29.92 in. Hg meg-moIe

INLET

B10-0-1

- 28 ..
CO=208x 5o =242

e 28 :
CO= 282>-<2 04.=328

28

CO=217x 24.04 = 253

Average Stack CO mg/mS = 274

A-32
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|ient Bowg-Fems . 5 R 1‘ ‘PN 5014
| wcation  ChiccpeeFareinigt ‘
! sbject Metmd.a's.aemm_umo__

Sheet No J_Qu

Carbon e_ntifsston- raté;_ Ib/h RO
| pme x12.
Eg=Qg X 60x _ -
S ";Std 385 1x 10

Ec Mass emrsspn rate as carbon pounds per hour -
ppmC = Parts per mllhon of carbon from analytlcal data. sheet

- std = Volumetnc flow rate dry standard cublc feet per hour
60 = Conversron factor minutes to hours - ‘
12 = Molecular werght of carbon, pound per pound-mole R
385.1 x 106 = Conversnon factor cubic foot-ppm per pound-mole R R

-

325-1-1-(1049)(60) ETOOD) __ 175
_‘ ._  (385.1x 10°) :

325 - l— 2= (1, 059)(60) (3;538)(12)6) = 1065 /
_ R 51x 10

aes-l-s (1, 067)(60‘ (712)“2)6 _1420
s (385 1x10%)

- Average = 1 402 Ib/h‘/

A'-3:3_‘i;_ L |




- Sheet No.: 1.of 1
_. ' Date 9-25-50

o s

Client  Brownirg- Fers s | PN 2004
 Location - ChiopeeFlareQutiet | - Checked By
Subject - Msm:zd.ZE.Beams_NMQ..__ - Computed By

Carbon emission rate; Ib/h

pme1x'-12
E.=Q, X60X—F
¢ “a 385.1x 10°

where:

Ec = Mass emission rate as carbdn,, pounds per hour
ppmC = Parts per million of carbon from analytical data ‘shee_tl

Q

Sstd = Volumetric flow rate, dry standard cubic feet per hour
60 = Conversion factor, minutes to hours 3
12 = ‘Molecular weight of carbon, pound per, pound-mole

385.1 X 106 = Conversion factor, cubic foot-ppm per pound-mole

-
-

B25-0~2= (10.114)(60‘ (<9)(12)6 =< 0170 .
(385.1x 10°)

N "m5_0“2=(1d469)(60) 10D ___g215
| | (385.1x 10°)

25 - 0-3= (10.417)(60 1902 _ _ 234 /
(3351x1o) o

Average = <_0.20.6 Iblh /o

A-34




Slient
.ocation .
subject

Removal EfflClency as Carbon
| pmrlvn"let. P tiet
%DRE-_ pmr "% 100 -

: inlet
‘where: R ‘
%DRE . Destructlon removal effucuency, percent
mr. : o

P inlet - = Inlet mass ermssuon rate, lb/h‘

.p. OUﬂel = Outlet mass emnssaon rate; Ib/h *.

%DRE(B25-—I—I/BZS o 1)__’_“__7221722“170 100 = >9o1./

'%DHE(825-1—2/BZS o- 2)..-1“-"_‘55’10;——-%’- 1oo >798‘/

,.%_Daas-;s'—fj_—rs/s'zs;“o;-*a ___———-——“20“33 234, 100=>83.5 v IR
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Client Browning-Femisindustries . PN SO14 Sheet No. 1gf1

Location  Chiopee Flare | - ‘ ‘Chepked By ?EL Date _ S 2¢ &
Subject Tolene Removal Eficiency  computedBy S/ Date 5223 -F
Destruction Removal Efficiency _
' PMT et ~ P outiet. o
%DRE=——"pmr—— — x 100

‘ inlet
where: '
%DRE - Destruction removal efficiency, percent..
pmriﬂlet_ = Iniet mass emission rate, Ib/h." '

mr
P outlet. = Qutlet mass emission rate, Ib/h.”

BESULTS: Toluene

16898 ~0.0011, 100=90.93 +~

%DRE(B25- |- I/B25-0- 9 =

19042 — 0.0011
19042

%DRE(B25- |- 2/B25- O- 2) = x100=99.94 .

%DRE(B25- | - 3/825- 0 3) = 18387=0.0012,, 450= 0903, -

A-38
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R P

:"-ocatlon. iccoeeFlaredniet - - . .

ubject - l:ﬂ.Enm:ﬁ

PN 50014

‘Cheoked By :-7 ’Z

Computed By —

Sheet No 1_o_f_2

Hydrochloric acid (HCI) Mass Emlssmn Rate

- ,;mr_ [(cs)(za 317(Q d)(GO)J ) R
(453.6x 10)

where
- pmr.

C
28,317 _

std = Volumetnc flow rate of flue gas dscfm

Pollutant mass emnssxon rate, Ib/h

s = Concentratlon of pollutant oollected ug/ml
Conversnon factor mllllhters per cublc foot

60 . Converswn faofor mmutes per ‘hour.

4535 x10° o Conversnon factor mucrograms per pound

L AF

B25-11 B
HCI= (< 0. 2)(28. 317)(1 049)(50) _
(453.6x 10)

525_!_2 .
HCl= (<0.2)(28, 317)(1 059)(60)

(4536x 10)

B25-1-3 :
HC,_ (<0.2(28 317)(1 067)(60)

(453.6 10)"_ s

o7as L

0793 . R
3‘“-:HGI mass emission rate:

<o0. 799 s

A41

© Average

7 (continued)



202

(C,)(1000)(24.04)

PPI=""""0vw)
where: : |
PPM . Pparts per million -
Cs - Concentration of pollutant collected pg/mi,
1000.= Conversion factor, milliliters per liter. s
24.04 - Molecular gas volume at 68 °F and 29.92 in.Hg., plug-mole.
MW . Molecular weight, pg/ug-mole, HCI = 36.47 '

HCI (<0.2)(1 000)(24 04)
- (36.47)

—<1325 :

(36.47)

=< 132

Lo (<0.2X1000X24.04)
T (364D

=< 132

Average ‘Stacl('HCI ppm = «132




[ Client - g Fer s ‘ . . PN 5014 Sheet No.. J_le .
~ _ocatlon Qme&ﬂﬁ:ﬁ.&lads_ | o Checked By "—‘c‘L’ " Date uﬂg
Subject Hobmssgons .~ o | . ComPUted By' — __Dat“-;.:_;;».: AN

Hydrochloric acid (HCl) Mass Emls_slon Rate

| (Mn)(Q 1) (60 .

(v )(4536x 103) 2:.--_-.-';'5: . e

_‘ pmr

where: o
pmr Pollutant mass em:ssuon rate lb/h
M

= Mass of pollutant collected mg

Q“std‘ Volumetnc flow rate of flue gas dscfm |
60 - Conversnon factor mlnutes per hour '

", e
Mo = Volume of gas sampled at standard condltlons dscf i

‘ 4535 x 10 = Converslon factor mllllgrams per pound

ELAR "'Aa“”
B26-1
HCl=

(1 6 7)(1 O 1 14)(60)

=0.539
- (41436)(4536x1o)
B26-2 |
(16.3)(10, 469)(60)3 _0547 SRS | SRR R
(41266)(4536><10) . HCImassemission rate: ~ 0.575 Ib/h-

(18.8)(10 413(60)
(40 542)(453.6 x 10 )

-40 639

" (continued)




EMISSION_RATE CALCULATIONS

naram .

T (Mn)(35.315(24-.04j | | |
PPI= ™" (Vi)MW

‘where:
PPM _ parts per million
M; = Mass of poliutant collected, mg.
35.315 _ Conversion factor, cubic feet per meter.

M = Volume of gas sampled at standard conditions, dscf
24.04 = Molecular gas volume at 68 °F and 29.92 in.Hg., uVug-moIe.
ug-mole, HC = 36.47

MW - Molecular weight, K9/

== 16.7)(35.315(24.04) .
HCl= ..(41.436)'(36.47.) =9.38

(16.3)(35.319(24.04) _
_ (16.3)(35.315(24.04) _
,'_"C" "~ (41266)(36.47) =9.20

_ (18.8)(35.315(24.04) _
HCl (40.542)(36.47) 10.8

Average Stack HCI p;pm = 9.79

A-44
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant .

Date . ;1..‘6’/@:70--

Sampling _’locatiqri ‘ Lkt '

" Inside of far wall to,outside :
(4

of nipple. G

Inside of near wall to outside of
nipple (nipple length) __ 7.5

~ Stack L.D. 9.5 "

Nearest upstream disturbance
Nearest downstream disturbance:

Calculated by £ 14

__dd

—" %

_ 1
 SCHEMATIC OF SANPLING LOCATION

TRAVERSE . PROOUCT ‘ ‘ :

eomT FRACTION ' o COLORTE 2 AND S NIPPLE mwﬁ:?

mmser | oestacxio. | smaexws. | momcmstiswon | LERGTH - | sworcoumesiin

| opy | 9S” 1 %’? 7451

T L oa7 |~ [ 4%~ *

2 | o/8 lo 3% *

y | 072 E7

s | e 22 87

& 0. 350 a2 4%

yARE Y .. A S8 %%

g _L-oz= e

| 0923 25 g7

Vi 4882 | 2N X7

it 297z | Ny 8s%F” wl

- gorz | —g1%8° £

B-2




et DIAHETERS UPSTREAH”FROH FLOW DISTURBANCE (DISTANCE N

0.5 1.0 LS 2,0 2.5
0 T T T | T | 1 |

wn

E POINTS .
-9

o

|

]

TRAVERS

—
S
|

= .  STACK DIMETER > 0.61 m(24 1n,) .
STACK DIAMETER = 0.30 m T0 -o.'sli_ m f?]Z.-j?ﬂffin-)‘ |
SN NN I 1 L |

R 5 6 '7 R To

S
T
|

-
° .

o

nrﬁrnuu'uUHatn or

B mswm‘h‘c‘z‘ S

uzmnmut .

DUCT DIAETE@ @!(STREM FROH FLUd DISTURBANCE?DISTANCE B)

: 'Fﬂ'ﬂlﬂ?ﬁlm'ﬂﬁ“ B
DISTMC! lliNO EDAHSION CNTMC’ lOR E'I'Cl

e TABLE 1-2 LOCATIDN OF TMVERSE POINTS -IN CIRCULAR STACKS
(Percent of snck dianetcr from 1ns1de wall to tﬂverse point)

A TI'GVQI'SE ' L e el .\
coopedntt o n T e
numer § PR _ - Number of triverse:

ints on a diameter

LLonas e 1

1
2
3
‘ .
7
8
9

N Y T L O A VO T
nool e ] e

1.




N

THERMOCOUPLE DIGITAL INDICA‘I‘OR
' AUDI'I‘ DATA SHEET

bate ___ 8/i3/ds __ Indicator No. F7‘17 ? overator 67.@—@&—— —

- Equivalent | _Digital {ndicator S
Test Point | Millivolt temperature. temperature reading. - Difference,
No. | signal* °F* *F I
2 ‘ . /qo | 79 - 3 '-'.'I'ﬁ
3©- " | Soo Sor | —.c
4 P Y, | -.e7

‘Percent difference must be less than or equal to 0.5%.

Percent difference:

(Equivaient temperature °R - Digital indicator t rature readin 'R 100%
R (Equivaient temperature R)

‘Where °R = °F ¢+ 460°F

These va1ues are to be obtained from the ca11bration data sheet for the
calihration device.




FIELD AUDIT REPORT DRY GAS HETER
‘ u-*l BY CRITICAL ORIFICE :

~ DATE:. 8//‘4/70 B | CLIENT &Qm}-mrs ,c..zas,s»e;
" BAROMETRIC PRESSURE (Pbar) eZL 8 in. Hg METER BOX. NO 7. o
ORIFICENO. _____ /o o PRETEST v;_ 757 AH@ / # in. H,0
ORIFICE K FACTOR: _ 7/77h§ r/zr'f AUDITOR ‘ zi?ﬁa;ézL
- Orifice | Dry gas | Temperatures sl SRR Durat1on
manometer| meter [ Amb1ent I - Dr gas meter . - of

- reading - reading U /Taf’ Average In]et —-OutTet | Average | . run =

' S AENE R IEN DU PR ‘ m

_/' HS | 725 000 -f- c7s o lssseel e | 7Y

:Dry_.g_as T 'V — V :.‘ _;‘-‘;‘:.-._.:‘: Y ‘Al‘_ld'it"*{““" o

meter | -Ustar|  Tacts 'Aydit-_.' devia- .| aHe, | oHe Devia- -
Vo 8210 1‘t3 .‘_:f‘-t_a‘: :'; B Y - tiom, % (- ingH0 t1on, in, Hzo E TR

oo | 9.953 | 7700 | 9 . |- vy sy | oz

UT.EAT(V )P, +8H/13.6)
T T Ay T

L mmek )(Pba,)
Mact T R
' : (T + 460)

B TR

it ¥ = act’ __, - i | . Aud'lt Y -Pretest 2 | g '
_Audit Y T T ‘Y deviation “Pretest V. x 100

it <°?6-’4177?>§<AH-_)k'Psa;?it"ir;;%"4:6'0):”-} -

-Audit Y must be in the range, pretest Y eo 05 Y. o o
Audit AHR must bein. the range pretest AH@ +0 15 inches H20




GAS. VELOCITY AND VOLUMETRIC FLOW RATE

Plant and. C1ty E dl:wP&'é /7745-5 : Date _& 15 - ?0 _

Samphng Location FL'M'E ML?T “Clock T1me QZZ |
Run No. T:’::Z-— T- | : Operator h E 'ﬁ Z /Ecn-.k"-'

arometric Pressure, in.Hg: 3Q 20 Stat'lc Pressure, in. H20 + 3.0 -
Moisture, % -/)( 3,1 _ Molecular wt., Dry Pl ‘pitot Tube, Cp ©.%+
Stack Dimension, in. Diameter or Side 1 //‘f/g' —sidet—2

MB&LB 6 o ?l\ T 20)

e twies B2fF  TRARMEHGG
o SlarAL® |22
FIELD DATA _ CALCULATIONS .
Vet o m&n : m =102 -_:?.:) o1 (:21-;25
moBER (ap,). ta. ) t0 - ‘
Ho! 0.01¢ " LYl ) !
\ o Z - ] . ‘_ ! ’
; —T : ’&‘5 -l'
i) —0.130 ‘ - -
5 0.1 90 T R A
—tg— , iQo P‘.-l"f]sj-?-gr( : R R - v i
- g 200 . : ‘ S
/10 o B
S—LT] 21, Lo |
iz o) — -
> 2 190 . 85.49 2 .1/ - - |
12 ‘ g, 2 v - 854920 'FF : o |
% o S S
4[6_ ' ' - §5.49 = ( o ) X ( ) x . PR
L [»X) o o !
42 0 L s
L ‘
20 D13e e
_ o‘-v A a‘-“—:
Q’- ‘ ) ) ‘;“‘.
.  actm
‘ ' T R
UL ;z.m 'T‘; Q- —"?“g- ).
e ; ok 1147 s e :'_(-l - ——
"m' m

B-6



GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and C1ty3 ~T =/ - A4 . | Date ‘8 /5-70
‘Sampling Location- FA/ZF ...L-AJ(_F“ o .. clock Time . /ﬂ/f
‘Run No.. -.‘ESZ T2 ]"_* s Operator DF%;‘M/,E .AF G
‘Barometmc Pressure, in. Hg E-D 14 Stat1c Pressure, in.H0 _; caia '1'3 2_..
Moisture, &' Sl - Mo]ecu1ar wt., Dry 27 1(9 P1tot Tube, Cpf?-- '
Stack D1mens1on, 1n. D1ameter or S1de 1 I l:'/g S

NeBun= 0¥ iarcacst 22
Lo FTOTE 20l
-mezm a“— é‘fb

FIELD DATA- L o mmmons -

TRAVERSE ' ‘ s O ol )
. TRAVE . m.ockgh_\_}. ; " " s €1 - m) ’“"TU'O‘

: STACI o IR -
KUMBER o (ar), 1 u,o mw..*; ‘ Lo Lol e e e e

- p,/so HE
: -ﬁ./@ﬂ» 1 . - jee

g | - /o0

n /90-:-‘ ‘-']90

=)
<}

‘2’, Lqu‘ ' "/ol

g.ﬂ?o K 20 {

s SRR 7" S S

o

:.q '“““‘r’" _"‘%u_,

= f_f?l;.‘: 17.617%;:_ - _ :-‘.(1---

gt e

B7



" GAS VELOCITY AND- VOLUMETRIC FLOW RATE

plant and City Eﬁ Ccobec It ' Date IS <-70
sampling Location o€ TNET T Clock Time _ 239
Run No. BZ I-2 B - Qperator _ F 7229, /él-éf' '
Barometric Pressure, in.Hg 20.00 . Static Pressure, in. HZO 1'51? |

Moisture, % 2, Molecular wt., Dry 27./b Pitot Tube, Cp Q g‘f
stack Diménsion, in. Diameter or Side 1 ﬂ 3/ _—s-rurz“ ﬁ

£11L0 DATA ~ ‘ | CALCILATIONS
_ ; - _ _ b MO -
n'a\;::u vnoc&w STacK : el :7“) L (-%ml)
WUMBER ~(ar,). tn. ). 0 “z° TEwe., °F : _ o ‘ .
HT 0,/5;2 760 "ot e —qg—l B W
_Z_ — D135 /&1 -1 B :
3 o.l70 | /O3 he -; L
7 —o. 7% Lo I
= P S & Lo (oF e 00}
‘ _0: (70 (L ] S . '
o JO2— emcEEtt A & 2
7 ' o 190 | ez A

N
i
i
“| .

v, -asu-u:-ﬁ?.

FF%
w

’FB’E-?-LM

Rivbbhbighhed
A DF .Q_QQ
Q
ﬁ

f“'.“ngg( _;’” --"HW.——_—'.-—‘ _
7] 7= B e s | o
—©r] y og_ Coae :-“'.' |
' ' q oV z A ‘90_3

T s - e
o - - =
o -gemansen Tl
DR '




;.'}: GAS VELDCITY AND VOLUMETRIC FLON RATE

P]ant ‘and C1ty

: Samphng Locatwn QAZC'_Mcr

Run No.’ LZ"I ‘('
.'Barometnc Pressure, 1n Hg oA '
"Mmsture % 5.[

. Stack D1mens1on, 1n.,

D1ameter or S1de 1

Mo]ecu]ar Wty Dr_y 27,/6:

| Operator DF-WW/?/%LM

Static Pressure, in, nzo '3,/0

iR

P1tot Tube:_._;‘ .o O%

))lé(mc-ﬂ- lzz_
A ‘797#.391
fiesiuad

FIELD DATI

1IAV!lS!

‘ mocm B ‘
MEAD
(IP ) hﬂlzo
2. 120
' Dn/ﬂ, P w
Dl -

8290 |

bfﬂ&v% i
wﬁ-r%ac.a _.gz,"f’

mcmmms o

0

na ) - m"'”—mr

: ’ x " bt - Z.. IJN =y

) 9 18 e

BRI Y X T .

L esetm




GAS VELOCITY AND VOLUMETRIC FLOW. RATE

Plant md C1ty i ﬁfs : o - Date 3’ /540
‘Sampling Location Fés LT ‘Clock Time 64O

Run No. B2 - o I - i o o perator i_)lﬁ /ﬂzoue'
parometiric Pressure, in.Hg '94 70 static Pressure, in. H,0 B .

Moisture, 5 _ Sl Molecular wt., by Z27:/C pitot Tube; Cp Qz |
stack Dfmension, in. Diameler or Side 1 //78 =St

Yo 122 -
Prro'r#?;o\ |
“THERM #6406 |
e i - _ ‘ CALCIATIONS
Tﬁ:ﬂ Il‘.:,g:-;ﬁ : s;uu . UL O- ;&) .18 (_tirm_
. WmBtR (ar, ), 10 uzn ., °F . o
.H.’ 0,125 [O2— " " ‘___ ) s (1~ .__—!m-———). 18 (_____m___.r
- O, 1Se y _
— &, 1590 o — o R
5(; 7 20 iag _ T o e Lo E + 460) -
_T 0_. l?o B ' - ' . s-". . ( ) ." . . .- .
Z —Srzo ﬁs’———.""’“ i
/?C' ' ‘ S 1% - " S inM
0 aﬁ% lgegz',_ ‘ \‘r._

12 [ WE 2 ‘
‘3 2., /7° ‘ .. z
,,; 1 y 293 ‘ v, ISIQ tos YAP s -‘/
. Z E‘%ﬂ ) . K
/e =¥ — ':%gg'_‘_ oy, o . s Yl e 1‘_____'.-_.?-—

/ ﬂ,_%g__“ — | ‘
; o178 -1 S— e oo s
- ﬁ 222 | A . ".'
0; -V = A, X . : -
0,_' - LI ak0 L
' ﬂ,' § ' uf- ‘
,m u,nvm..r.u '_"I&-)
"‘“ - ‘ x 17.647 = .._-—-———-" z .u ._____m—'
- - S _ Q'“‘ . dsctn
B-10




\Samphng Locatwn ' Ff:Aﬁe’ —J—Nce'—rw S

.Run No. N

 Moisture, 1. =) Mo]ecu]ar wt., Dry l_

GAS VELOCITY AND VOLUMETRIC FLOH RATE ‘ :
| Date ?" I‘S—? O

Clock T1me S’

Operator D Firaaexide. Z
"770 Statwc Pressure, 1n HZO +3.0 i
Z7,/, _1 P1tot Tube Cp : E‘;L

Barometric Pressure, 'm Hg L

Stack D1menswn, dn. Dwmeter or S1de 1

bl &!-rAL %- [‘2.2.-
PrroT =% g,o,

‘w(semﬂ-é‘/b

. nm A~ PR | m:mmms

TRAVERSE ‘ mocm L o ’ ":“";" . m : (1 _m) .18 ¢ irad :) I T

‘ HEAD ©
Ll 148 N (AP 1, 1n, uzo

ﬂ‘ - i.l_uh

Bt




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant a_nd'cffy'%Fl"ﬁ-{moﬁ;«’q MA‘%

- 1570

pDate:

Clock. Time 2001

“sampling Location FLale T T
Run No. B2-T -3

Barometric Pressure, in.Hg 22,79
Moisture, 3 Si!
stack Dimension, in.

Operator DI mRSEZHTE, Kokt
s , -Stét-ic .Preééur‘e; 'i'n.H'-'z'O"f'
Molecular wt., Dry 27./6_ Pitot Tube, Cp QR
Diameter or Side 1 /1R e '

+2.0 _

CALCRATIONS

0 "0
o ms ) -;’m) o0 gty

PL‘TQ’T 4 2o
- THEEm B G
FITLD DATA ~
© TRAVERSL ‘I[l.DCi"'
POINI - NEAD - STACK
. MUMBER (l'_-‘), |n.||20 ., °F
kel W= 760
2 &1 1 2 P =l
E) -~ O, ¥/70 [0
g | o.&(70 L0
4 —_O.7/70 768
[ &, (TO . [oC
2 5'53 200
p. 2! (7]
/o . O 130 . )
. M"'” r ] (& -]
% 0, IFS P ==
5 0, PO =
o 0 200 280
/3 o, _2/0 o0
/2 _&. 240 7 - -
‘G _ o, /%o %
Z | &j%o 0

" = )l(l-';—m— . .)_o.la:..'.';m.— 2y
- s - S
 ﬁ- . ‘n-ﬁoud 
."s"'l"%i%'(‘ "‘Tﬂ" ' .
o o R
";fls.l! x :p... 13 "']/%é%; T
v,-ls.n-::(- ')‘;_g- - EL -"/;____r_;.
." .. X ot .. . ' ) .
L_%;u?gkgé
Qs--' _ | | 2 260 .
__‘Q‘.-‘. et
Q'm . -.fu.u‘r‘. ;& .u - _"f‘;;’,__ :
ﬂ,i'“_." | - .1‘11.“7 a —a ('1'_.‘ m.}—
0"t; . dsctn

B-12°




 Sampling Location _ ﬁé&fmﬁr Clock T1me 0340
" Run No. ﬁ_z o /- Operator CDE S

"‘Barometr1c Pressure, 1n Hg 130 2e if Static Pressure, in. H20
j Mo1sture % f?ﬁﬁ? Mo]ecu]ar wt., Dry‘ft‘ _
. Stack D_1mens1on,__1n._., D1amete 'o; ,Sﬁ'de 1 7’/5 ¢ Side 2

S ! e VL AAYS Y T RN

GAS VELOCITY AND. VOLUMETRIC FLow RATE . o
\ - Clue
Pl o Date - s/ ;47,

P1ant and cny L

Pitot Tube Cp_?

P‘fsf‘ 52«3
—7.,..,-' 73&'
ﬂg wl = Fr'7

Conmeon o . mcmnous -

POINT

. T T — : B . 0 o
- TRAVERSE . WELBCITY. Sk Sl om e . "? - 2 S R

_ HEAD.--_"-‘ L ] ", g 2 (1 m). 18 (-m-) ‘
RUMBER | (.p!):; ‘:‘""'Hzﬁ. : . L )

_0.02%0"

_Hnozs

-
3 o025

o .

=

D.0Z3

Z 1 ppze T

D02

pd
7 _l

L0106

/ﬁ_;.o.

A _QLDIL- .
4 DrOH -

B3



Plant and City

GAS VELOCITY AND VOLUMETRIC FLOW: RATE

BFT

Date

9//5/?4'

B-14

sampling Location ' yng;um.CQLf1faF ' Clock Time (ZZSZ&_
Run No. (32 -0- 2~ - Operatoi' ﬁc/ﬂ[( _
Barometric Pressure, in. Hg 20 . ﬁ ‘Static Pressure, in. HZO -'O.%g
Moisture, % @ Z 7' Molecular wt., Dry 22 _?_é P1tot Tube, Cp 8%
Stack Dimension, in. Diameter or Side 1 /.5 “ side?2
Prt ¢ 523
4
Tlagon & 77
D?,M" Fe7
FIELD MTI CALCULATIONS
1:\:::5[ "'.12%" _- STACK " - w (- 1"%:)- - (“1?':51’ ‘
. wmBER (a¢,). in.0,0 TEwP., °F ‘
- - | . D,E—E [gﬁ LA ) (1. o )+ 18 (———qgr——)
> Q Dﬁ’z' '
Yy E2. D %y -l _ ' o
s D025 }F7Z T °F - e (o o 460)
Z 0.025 yZL%e) 5.» o
5 &LQ% 7736 BT N » v Sl S R +
g o =N, /qﬁgg% T -
Z g‘ D_LO ‘;%Z . 's"‘ ) o inNg .
i 0.6 7 1;
£2 0. 00 _ IE/ _/—
- 2 D L2321/ _ ;
3 0.0 v, s 8549 ( 1x( y Y——
o 7% e
—= %05‘3 7. R s
D5 24
Z D0 2774 A = e
] 0,62 __jﬁﬁﬂ&? 1 ° |
7 5L /z. -~ ‘%""194_ _'
{ 5;0/@ - ¢, ‘Q - o - .
Y Y 7225 : e o
- o Vm._. —
; nos L
| ‘“"ﬂ ll?“?:rl(l -m-) . -. -
q"“ . x n._m z ' -_____m....-—
0,“" dscta -




Plant and C1ty B . C‘
sampling Location . ;:d/z Jm‘éi‘

A AALWE Y el

GAS VELOCITY AND VOLUMETRIC FLOH ‘RATE

. Date

~Clock Time .

~ Run' No. Rz,-o 3 C _‘Operzator .

Barometnc_ Pressure, in. Hg 3000 - Static Pressure, in, H20 -"0. 07“5

Moisture, % _ ‘fg Molecu'lar wt. Dry fé P1tot Tube’, Cp ~
S s

' I)F Y/

Stack Dimension, in, - D'iameter or S1de 1
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‘:Remarks |

o LABORATDRY CUSTODY - R
.f Recewed by o Date e

| _‘_‘.Remarks

B
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so TRAIN SAMPLE RECOVERlHAND INTEGRITY SHEET

:ll'Plant_:ﬁéf;:l'-i, ;3*3 R “

: Samp]e ]ocatlon

: / , .Sample date ?—-/5"’ ?O ‘
‘ _;-]-LA?F '5-43& | Recovery date g"/g"% ‘

 -___ 9 33 Récovered by J\/_,/m

MOISTURE

Run number ;

lst 1mp1nger

: 2nd 1mp1nge:w1
Final wt o =S

:inifial Wt SS9

_;Netfwt‘

207 blank
container no“

:‘_-_ L-lqu'ld ]eve‘
_marked

‘ Imp1nger contents
‘ conta1ner no

tj”-[L1qu1d 1eve1
marked i

" Hp0 blank | o Liquid level ‘
L conta1ner no /zﬁf; :;;:g?fg“ ‘.”j

marked

- Samples stored and locked

_Remarks L

‘Received by

- “Réﬁdfk$ i'




727

_.._u\._&m ‘

Al

Soh/

3 SNRE il CER) ae -4
N R4 9%/ | 84/ 7. 057 1 auwnx | s5%To<-w
—h | L L | 9%/ BA | F-O7 | Adez| G| OkYT|dC -0
=1 A el 2%/ &7/ 2.9 | £z nd | IZCT fe-l9
2 AVE 77 L 25/ | B4/ | A SO 0 \MQN N | 2] [0 24
AN w‘_*_ L 2/ | 3A/) A58/ 225072 . FH | okl |7etig
AT ST CL ) 2/ skl ] SHITZ| - D9 |° %l |9e-49 ¢
ST T T L | 7| PAL| o7 | ogwez | _ FI| |ty ¥
2N CL | P/ | 84/ A% | @299Z | 77 | SEw0 | gi4d
ozl tel| ¢l ge7| e/ |  F.58 | AH]] QQWJWILNMNJ]U 1
Y. SR T/ | A7) AOZ 7 /ed/ S| <ego|H LY /
] m%.._\_ _m T1 ¢ mM\ Jm.mm,\ EAT) a7 | ~ W S78a | Vig
: u Ui - u b _ a1t = A _ e s
203 p_mm,__ | mﬂ_,_ d mﬁ% L cm.___. L 531 ERLT %imbmﬁm ORI VA ..m__ﬁ. "ON
_3HNSS3ud oV WNI '3UNSSTHd NSV WILINI_ dnat xmﬁ_m_ | 303WNT0A ASVId | 3NdWVS Nnd
- BH "y U M m C mmzmmmmn_ OIHLINOHVE TN uv.\ Tz — :3WNT0A INFOVAH
BH U™ @G, 4 o3 ON. o.m wm:mmmmn_ OE._.ws_omEm.Z:._z_ . ‘ § /4 'HOLVHIO
% L : : LV...% .ﬂ‘d\ 'NOILYOO1 F1dWVS
w».tna . w:d.pk N..e&.@ _.z<._mw

._.mm_._m vLva D._m_n_ 3QIX0 NIDOHLIN




% %"%

S Method 10 |
Integrated Bag Samp]1ng F1e1d Data
L Run No '

: Date ‘ c?//f/fo

"Samp11ng 1ocat1on

: Barometr1c pressure L;1 .w L

0, " Hg Amb1ent temp
_ Stack temp . /‘//_30 'i °F : Operator 2
‘Sample bag leak checked - FT*

”‘i;;ng;~

R _ Traverse ﬁ; Rate meter flow
- Timg l;_g_Q44[ba}_;_k‘ point;

‘ r‘ate Q ft3/mm
/Qﬁﬂb cx;éknq S




- Method 10
Integrated Bag Samphng F1e1d Data

Run No. fre o= Q- Z : ‘
Date é/f.s'/fo ) Plant __&uﬂu? A-r-r-? _ il (Z‘ '
Sampling 1ocat1on | thu " Buflef |

Barometric pressure 30.74 " Hg. Ambient temp. @ ‘A& __°F

: Stack temp. / Y45 °F  Operator: _M

Sample bag leak checked o~ Sample train leak checke_d_‘ o

o Traverse ‘Rate meter_ flow
Time ‘ - point -~ rate, Q ft3/m1n

Heo . /lﬁ . Q&"
//.

Yo _ow a/
[ 20% /m a:/la-
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: Method 10 ‘
Integrated Bag Samphng F1e1d Data

Run Ko, M
- Dat'e 8 /(5/70 PTant

‘Samphng locatmn

?Barometmc pressure ,3__@:90 o Hg |

Amb1ent temp
-;Stac‘k_‘te‘mp.__ /539 | ep Operator ‘
~ Sample bag leak checked - - £ - 

e Ra‘te meter.f'lOW._f” .
LIS s Sl orate, Q ftd/min.
- : I3y 7 Y AN A

Wk /b4
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. e SAMPLE RECOVERY AND INTEGRITY SHEET y
‘_.'Plant B _L" 215

% 4(0/%'6 Wﬁ;s ?-5'7:‘ RN Sample date'tl“ &
‘Sample” location _Eg/ee ':’—.-Acr. S . Recovery date % /6’ —‘?9 _
_ Hun number &(p- l Hecovered by . F'—T :‘?6#/84-&:5

- Impingers IR |
Final weight ' \
Initial weight .~ 5& :
Net Gain® = <>
Descnptlon of lmpmger cgnt nts SRR _ ‘
Total mousture L FIS. g ‘

P’

. 0.IN: sto4 B
impinger contents and
rinse contamer no

0N HaSOy blank
-.Contalner no E

S R ::"}}_J"anund level
S E marked

o f_Ianuud Ievel
‘ .‘;‘marked

; _Samples stored and locked
:Remarks - -

:Remarks T R N ST e
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O

‘lmpmgers

T e I b e e ol BT l)"’wlv “W

SAMPLE RECOVERY AND INTEGRITY SHEET |
:‘:1‘ f ".':/COFEE MUss - SRR Sample date 57*/5«737

. Sample location [rAce S‘mcz - R Recovery date_s"-/s‘-‘?o -
. \Hun number BZC z Fiecovered by_’D F_T?z:,;-/ag.l_b o

Final'weight o
- Initiat welght
. Net' Gam ~

| 0. 1N H2$O4 _ .
o lmplnger contents and
. nnse contamer no

0. 1N HgSO4 blank
'-contamer ncr

o ‘quu:d level
- marked ‘

- Liquid level -~
marked

" Recsived by .
.+ Remarks - _ ~
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ST SAMPLE nEcovenv AND INTEGHITY SHEET SR B
.::Plant Br,'i_ A7 v otme /P s ff_- o | _. Sample date 8 /6“'?0
‘Sample Iocatnon_ﬁ-’nzé"sr»«cz. L - _'Recovery date %~ /5‘-‘70

Run number Ezco-- SR Recovered by_Qf-’f.aar—M-m |

) :-":,_lmprngers _
- Final weight
. Initial welght 20239
- Net Gain - A0S 9
' "Descrlptron of rmpmger cg_ntents
‘ éﬁa —
~Total moisture

grmpmger contents and - rqur eve N C s |
- rinse contamer no /544‘/;4‘ 3 __“;j“"marked _;‘;‘:‘ il |

CC0AN H2804 blank
L _‘contamer no P

o _:;3§'L|qu1d Ievel _f-“ .
o ;_marked “

_ Samples stored and locked
“ Remarks N :

o Recelved by
Remarks




METHOD 25 FIELD DATA'

| 'Plant BF_L- Cityl Ay - . Date g"IS' ~-So
Run No. < - T- | - ' /:ZJﬂEF:3}vg£- .
Operator ;‘-:bgaembtﬁé : _ s
Tank No..  m3Feg Tank Volume, Liters _ S
Trap No. _ /4 . Rotaweter No. #e) —
Sampling Rate =3 ce/min, - Filter dype - 1n stack
. L : - o out of
stack
SAMPLE TRAIN DATA
Barometric. ‘Ambient . Sample tank
pressure, temperature, gquage vacuum,
.mm Hg °F -+ mm Hg
Pre-test 36+ & 2~ K=Y
Post-test 1/ I G /27
Front-Half - Leak Check Data -
 Initial Final R
. vacuum vacuum AP -Leak rate*
Time . .mm Hg Time -mm Hg. ~mm Hg. - ee/min
0 F+ 5 733 o~ _O3%
- ?5z2. - /5 0.39
SAMPLING DATA
| | Temperatures, °F
Guage —
. Time. _ vacuum Filter  Filter
Clock Sampling mm Hg Probe - inlet . outlet
931z~ o 752 B
‘oRz2- /O e/s
22 ' 'l
ﬁ.ﬂwﬁﬂ‘ %—t
Z3e
¢r43? | =4
0343 &0 12F
ﬂffipuﬂd_loss'ib ¥ 160 0ql6

AP, cm (volume, cm’)
b, “Cm X time, min.

F:;El. @As: £f7cmu¢g;¢1&“ BS-3

*
Leak rate cc/m1n =P

-Leak rate must be <0.01 x sampling rate
(volume =.100 cm?® for less than 4 ft. probe)

B48

N B

ol
i
"
bt
P,
P
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 METHOD 25 FLELD paTa

Operator Lo

- Tank No. Tank Volume, L1ter
.Trap NO _///l’ RGN .. 0. ‘

- Sampling Rate g.' IR — cc/mln. ‘ F11ter Iype

; out of B L »
' - __—f__fTT"stack _ e
SAMPLE TRAIN DATA S :

BarometrICJA oo Ambient oo SahpTeftaﬁk” ”
_ pressure, . -‘f‘”_ temperature,_*- guage vacuum,:
S S mm- Hg el . °F- | S Tmm Hg

fFrohi#Hé]f - Leak Check Data o

,In1t1a1 | :‘f jifﬁu ':r..F1ﬁa7: L P
o vacudm R vacuum } A P : Leakﬂrate*jfﬂ' 3

SAMPLING DATA

Temperatures, °F;

Tlme : '%v* fk.vaﬁuum R .ﬂ::- - Filter F11ter

Clock Samp11ngf‘:”ﬁihmmﬁﬂg” .. /Probe ' jplet out]et

Viild Q___ . _Fsqd L ‘

rézie - /23
/120

'f w&# +

* . 3 . ‘
" Leak rate ce/min -Pg*’ agmx ;g;gj'e,;.‘g"' Ha ﬁas éymw. 2 s_’

Leak rate must be <0.01 x’ samp11ng rate
(volume = 100 cps3 for: 1ess than 4 ft. probe)

\ Biﬁf?rw:



'METHOD 25 FIELD DATA

| :P'I-ant _EIF—.I | - City ﬁ/daﬁﬁﬁmfﬁ Date K- )‘5"-‘."70‘

Run No.” B2s-J-3 ‘Sample Locition ___LeAce TAKET
Operator I CiiAGERALD . o . LT
Tank No.. O23R0s ‘Tank Volume, Liters
Trap No. _ ~ Retameter No. #£<f " -
Sampling Rate O cc/min. - Filter Type - in'stack
- S T R - out of
- stack
SAMPLE TRAIN DATA

Barometric ~ Ambient ~ Sample tank

. pressure, : temperature, guage vacuum,

' - mm Hg. ) : °F o - mm Hg
Pre-test 762, A5 B 7‘5'2_
Post-test - = S8 - : ‘1-55
Front-Half - Leak Check Data - | '

Initial - Final o
vacuum - vacuum AP Leak rate*
[ — Time ~ fmm Hg ' Time - mm Hg. - mm Hg. - ce/min

- o Mz M 342 2o _ox

SAMPLING DATA

‘Temperatures, °F

' Guage

Time - . vacuum _ Filter  Filter
Clock Sampling * mm Hg Probe - inlet -outlet
131 o Fé2- o .

t lo___ 7%
VEET S 20 </l
=
Z : Yo 227
[ =3 /91
/A4 __&O Vi

* LIaak rate -cc)m.in . 4P, cn (volume, cu?) _ ﬁé‘-éx 4’.‘-”"5&:?'5

Pb,_cm x time, min,

- Leak rate must be <0.01 x sampling rate
{volume =.100 cm® for less than 4 ft. probe)

B-50




'ﬁTant
Run No.
Operator

" METHOD 25 FIELD DATA

Rl o PR 60 e .

'_amp e‘ fcation e

Tank- No. - .

Trap -No.

Tank Vo]ume, L1ters
Rotameter No. e

Samp11ng Rate

‘SAMPLE TRAIN DATA

éc/m1n F11te? Iype'

-mm. Hg~~
L
Pre~test. -

Post test

Barometr1c§ ;jf ;;;¢
pressure,‘

S R
2ez

S Amb1ent »
. temperature,ﬂ-
_ °F

Sample tank _ffﬁt:
quage vacuum,
mm:Hg

AR

Z
"__fsﬁj?_“'

In1t1a1
"vacuum
,mm Hg

Time

Front Half -‘Leak Check Data

' ;t?ﬁiné]
ﬁﬁvacuum

_‘1?Leéktrate*_ff}ft
: _Qatgc/mjn_- R

X o
w0y
.

Ttme
Clock

Samp]1ngfff%f¥f

F11ter :Fiitetff

"Hrmh P}.p

*(vo]ume

5 cm x time, min.

‘Leak rate must be <0. 01 X samp11ng rate L
100 cm? for less than 4 ft. probe)m

B-5 1



METHOD 25 FIELD DATA

“Pb, cm x time, min.

Leak rate must be <0.01 x sampling rate

~(volume

100 cm3® for less than 4 ft. probe)

B-82

Plant _AFT city  Cliogec ' Date _%[gia_
Run No. }525-¢é= 2 Sample Location /M«-;-@
‘Operator , Qcﬁ : ‘
Tgnk No. Q}D‘g Tank Volume, Liters iy .
Trap No. . Rotameter No. e FMLE
Sampling Rate -.3@ ~ec/min, - Filter fype _ - _in stac
: : o | T out of
stack
SAMPLE TRAIN DATA
Barometric Ambient . . Sample tank
- pressure, . temperature, guage vacuum,
- mm Hg "°F - mm Hg
Pre-test ; @ Ly g<se 250
Post-test 3¢ 00 )2y 2o
Front-Half - Leak Chec'.jk Data B o
Initial Final |
vacuum _ vacuum AP Leak rate*
Time mm Hg Time mm Hg. mn Hg. ¢c/min
Log0 228 loes 2 z
SAMPLING DATA .
o Temperatures, °F
_ Guage _ :
Time vacuum ~ Filter Filter °
Clock - Sampling mm Hg Probe inlet outlet .
[/ . - o — -
[ie 8 A — - =
i3z o 760G — pmg —
[4e Yo 3 gg — - — —
{50 S0 3 — — —
J2E0 v/ 20 o —- =
] .
Leak rate ce/min = AP cm_(volume, cm?)




Plant
Run No.™ S  R0C
Operator i SRR ' ‘ o Tl
Tank No. 513:t7$’ ST Tank VO1ume L1ters - ‘“*“: o
Trap No. =~ ' : Rotameter No #E \ er
Sampllng Rate | __ghp Ko cc/m1n F!lter ype _ -

SAMPLE TRAIN DATA

Barometrlc o Amb1ent S Samp]e tank
pressure, *"-«] temperature, T guage vacuum,
mm Hg T g - m-Hg
Pre-test . ;\\k 222”2_ 2 _2Se.
Post-test AT a Zﬁ"" /490 %Z' R 7 N

Front Ha]f - Leak Check Data ;

- o

 Initial e P -F1na1
_ Toovacuum S vacuum
Time -~ mm Hg. - Time . Hg

L2 280 ps agn

Leak rate*
cc/min

o :I‘:"U
o .
=

_ weuwom

b ~ Temperatures, °F

ce SRR Guage @f”_‘. - .xtV ‘ — ‘ : ":1i‘ﬁma”m:.$; ‘ i
' Tlme R -~1a§*vacuum R thi1ter\-+%Filter S
Clock SampIIng LT mm. Hg - .. Probe “inlet “outlet SRR

Difthithh
NPT
LTI

* » AP em vo]ume, cm?) -
| Leak rate cc/m1n Pb “om 3 tzme, Wi,

Leak'rate must be <0 01 X samp11ng rate
(volume = 100 cm3 for: less than 4 ft.- probe)

B-53



DAILY CO CEM CALIRRATION AND PERFORMANCE3EVALUATIQN

Plant Eﬁf/ico%‘ | ~ Monitor Eﬁt/bh( -

Location FZ#K—?EZCK - Span value. -
Date - (5-90 - Chart scale 100
Operator 1.1 FRaEAws Pbar, in.Hg _30.09
PN ) Tamb, deg. F __BZ—
Run No. BHIO-O-1,2,3 - Time, Pretest /340 Post-test /610
. | Concentration  Analyzer
el - ‘ ‘predicted by cali-
Cal. gas Chart divisions: equation* = brat1on : o
Cylinder conc., -  error,** Drift,™*.
No. ppm Pretest Posttest Pretest Posttest % of span_\ % of span
Am-oi5399 o 44 49 -o03 03 -6\ - ©°
pem-r68 248 94 471 oau J44 -0l oo

um-oo2BeS 499 254 253 felo jos oz ol
S-SR zze  spp S0l o35 223 -0 -0l

% parform linear regression of pretest cal. gas concentration vs. chart
divisions to determine following equation:

y=mx +b =ppm ~y = chart division

For data reduct1 on

Pollutant ppm/% = - (Chart div1s1on - b) . (e ﬁ}
m (o.2024 )

Correlation coef. = /) 4444 :?'

"k Analyzer cal. ‘error, . span = (Cal. gas cqnc. - conc. pred'lcted) x_ 100 |

—Span value

AcceptabTe 'hm'lt <2% of span

R, e Posttest cal. response - imtia\ cal. res] onse- X 100
_ Drift % span = . pan value _ :
Acceptable 11m1t <10% of span in 8 hours (EPA Method 10)
Minimum detectable Timit = 2% of span or ﬁ _ ppm L
Maximum zero drift = g} % of span or 04 @or % (circle one) - -
Maximum cal. drift = O:2-% of span or _ O 9__cPopor ¥ (c1rc1e one)
CDMMENTS Pretest or posttest circle one) ¢

sample data. Posttest i1s used i
 test _y1e'lds higher concentratwns.

alibration used to ‘uantitate '
rift exceeds limits and T post-




- Plant .-

‘Monitor X

‘Location: Span” value

Date . Chart -scale
Operator D Pbar,;in‘Hg e

PN Tanb, *F 2L

Chart divisions xfi Cbndéntrae I R
"tion.pre- -é, Cali. Sampiing

Cai gas' Direct Injection dicted by - bration . System -
Cyiinder conc., in.iection : through -, equation,* - error,**  bias,wwx
No. PPpm. to monitor system 3 Direct System 1 of span 2 of- span e L
Am-oi39d D 4‘7 =06 -z 4-0.7_‘
A’Lm 1%8 248 /ﬁ’é /4/? 243 ‘:-:;0,__.. 40,0 .
 lem-cozgs HG 45'}- A{B? /010 o4 . *0-’
RTS8 pza 406* Wl 235 -0z +ol

* Perform linear reoression ofipretest cal.
di

gas concentration vs. chart
ivisions to determine foiiowing equation-'-- :

”y = mx +b X o= ppm

= chart diViSion P

‘ Poiiutant ppm/z = 1__art division - b)
-m

‘ .ﬁqcz%

: Correiation coef.:=

- = jga] - gas conc - conc. predicted) L :7
Calibration error, z span Span vaiue — V_iqg”?v -

Acceptable iimit <2% of spanﬁ~f -
halaid Sampiing system bias =

1__rect 1n3ection gas conc - system 1nJectioanasiconcg)' EIDO"
B , o Span vaiue R N ;

'Acceptabie i‘imitﬁ:sz ‘of‘span o 4?_
Minimum detectabie iimit = 2 percent of span or aiE?'

" Rise time to 902 of response for high cai gas vaiue Syste_m,'-q .

s. A Avg--
L |
cceptab iimits <30 seconds (direct

inJectggn)
' Response for system inJection :must aiso be recorded

" .Precision = difference in chart d1v1$1on response for tuo repeated injections ?”%'fh E
of. the same gas concentration ‘7("5 ﬂ = ﬂ/ 3 (cioc}k! tu;ie‘_j:
e A o

Acceptabie iinnts = s 2 percent of full 'sca

COMMENTS'




DAILY CO CEM CALIBRATION AND PERFORMANCE EvﬁUATION |

Plant E)F"l'é’#z'co%'&/ﬁ% Monitor. _&/AIX

Location | éﬂﬁf%&cﬁ ©__ Span value
Date - R0 " Chart scale 100 _
Operator Ez,Eicjﬁ SEACD - Ppbar, in.Hg 3O lo
PN __Sool4 ___ Tamb, deg. F 7%
Run‘No. DIO-©-12, 3 ~ Time, Pretest d ﬁ Post-test (523
o * Concentration ‘Analyzer
_ predicted by cali-
Cal. gas Chart divisions equation* bration' :
Cylinder conc., . - error,**  Drift,
No. ppm Pretest Posttest Pretest Postteqt % of span % of span
Am-or5394 o S0 S0 _'o.s -05. . -0z  ©0

pm- 1% A48 14 48 z2so 48 o) ol
A’m'mz%g"ﬁ’ [/‘b' ‘4‘/0 /005 [00:- 0.2 -_‘ -0,

AL TR 224 % g4 2% w3 -0\ -—od

-----------------—----.--------------------u-------------——-------——-------—----

d1v1s1ons to determine following equatwn
y=mx+b = ppm y = chart division

For data reduction:

Pollutant ppm/% = (Chart d1v1s1on-b) (CD &?;
luta - m 0283\ )

- Correlation coef. = O.Q‘qu

(Cal. gas conc. - conc. pred'lcted) x 100 |
Span value. '

_** Rnalyzer cal. error, % span =

‘Acceptable limit = <2% of span

(Posttest ca1 response - 1n1t1a1 cal. response) x 100 -
_ - Span, value ‘ R

W Drift % span =

Acceptable limit <10% of span in 8 hours (EPA Method 10)
Minimum detectable 1imit = 2% of span or ! ﬂé ppm ‘ '
~ Maximum zero drift = £.2.1 of span or, # D.m- % (circle one)
Maximum cal. drift = 04 % of span or N 9 :@r % (circle one).

. COMMENTS: Pretest or posttest (circle one calibration used to quantitate

sample data. Posttest 15 used if drift excee s 1imits and if - po
test y1e1ds h1gher concentrat1ons

=




T ASLW T

CEM DATA REDUCTION SHEET FOR BAG ANALYSIS R NONSTEADY PEADINGS Eﬂf;f”“

Date % Z§ 970 Parameter 505, NO CO,. 0K D

PN ‘590/‘71 Locatmn Bﬁ—z Z/Wda%'—‘é'

Pol'lutant 'ppm/% - (Chart d'msmn x_b) " (CD : 520?) . (cA 445?) A
L IREN 0,381 )' | |
";5ng‘5‘f; e ‘¢2zazf:_

| B Dura- | Average R 1
- . Time** ‘tlon,_ chart - | ‘Come. |- L
Run._'No,; (‘24_-‘6H)‘ m1n d1v1s1on -C:O‘DC,‘-__:‘ X mintks ._'(.COIflﬂents“'_;_,f.-_f N

2io-0-| |og1- | s«s; | zoﬂ_'-w

Blo-0-2 -)—z"az;'-.- P @zo zs?— zg U‘:’ré.duzve Feom. 4/1,1: :
B T et | Zﬂzzﬁmﬁm ctemaren.”

Ble-o3|pr= | o | @l |2 | |
bap [T s TR

For NOx, ind1cate whether NO, NO + NOZ' or noz for: specific intervaI
** : B
Ind1cate whether time 1nterva1 is from beg1nn1ng of - f1rst t1me to begin- =
. ning of second time or to end of second time (c1rcle one. or: describe R
: alternate) | i I S
t 3 4 .
For overall average concentrat1on. d1v1de the sum of conc x minutes hyxf[“
the totalz| ALE T Ly O o _ : S

Caiculated by ' ' on

e
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HETHOD 6 SULFUR DIOXIDE: ANALYTICAL DATA

Y’]an‘t : &l'.l.. - Date . . R-23- q:gj
Sample 'locatwn /'éﬂft_g’[xca Ana'lyst C:—kn_ss
S STANDARDIZATION OF TITRANT

of t1trant Norma11ty of T1trant . F
T1trant Used cfCley) 1 o} '_ -_
Normality of st04 Std &Am_' 23095 M _gogex N ‘miﬁ;;ﬁfj(:lwg;a);(*
Volume of Std. —L Q. 3.559.3&. em'l_._Qa_,_u %3N T

CONTROL SAMPLE ANALYSIS

. - Vol. of t1trant
Noma‘ht_y of (NH4)ZSO4 R
| .Vo'lume of (NH4)ZSO4 .

al(N)._s.'___'f_ | 1.&2.92““ B

W) ap - 2400i m 30_0"" ‘\‘(:_A\rs--”')_- --¥2E.
(le\!) g.20: 3§aoaml sEoEe
."eql . /.Q‘l: - ‘0.95_‘1::0:1.05 "'} | "e"z (""4)2504 ("z x "2’ =L

SAMPLE ANALYSIS

il-&éa-l[ RS | VO‘lume of t1trant. t' m] |
| volume ﬁ}-]_f--Samp'l,e B Ist 2nd 3pq :‘ T
“ Run' No. of sample | | aliquot "t1tration tﬁtratipn 4t1trétfon Avgl

T

é'AUD?TJNO. ! O ‘;‘l 'o' _['o ‘ S SN *ﬁoly”
2528 1 100wt | Joew | g 5 | f.dg
P03 | ';IQ__G-CY;-—\ '_ -.'..;__j-.Q.OA-\.\ | QJIJ‘S N G.O'? |
He-040 ‘oﬁﬁié“ YA:fﬂiSA&\’f' n IS :“jn}usL*~\f.;_.{f.?~i“'”' )
geoat] st T a0 [ Toun | o
Bo-0-18 | HYY A _-':-'-aom\ o}o 0 ao
f 59_'0#‘:4 |Obo.~..\ :--_ &Oh\ GI‘L o ID

e
-———-—_._

1st titration
Znd t1trat1on

0 99 to 101 or t1trat1on --an t1trat10n <0 2 ln'l




MarkWest Hvdrocarbon Partners, Ltd.
- P.O.Box 575 :
South Shore, KY 41175
(606) 932-3111

Pun No, BF&-I-1
ANALYSIS RESULTS SUMMARY .
Well Name & No. - CYL BS-3
Well Location - ' MASSACHUSETTS (BFI-CHICOPEE)
Date Sampled -  8-15-90
- Date _Redeived - 8-17-90

Date Analysis Run - 8-22-90

.Sulfﬁr Determination:

HYDROGEN SULFIDE = 0.00 ppm

METHYL MERCAPTAN = 0.20 ppm

ETHYL MERCAPTAN = 0.12 ppm -

DIMETHYL SULFIDE = 0.02 ppm
TOTAL SULFOUR = 0.

34 ppm

s

0RA‘I‘O§¥ TECHNICIAN

' These analyses are based on samples or materials
supplied by the client of MarkWest Hydrocarbon
Partners, Ltd. They are for exclusive and confid-
ential use of our clients. The analysis represents
- the best-judgement.of;Mar_West;Hydrocarbon Partners,

Ltd.; but MarkWest Hydrocarbon Partners, Ltd., 1ts
“directors, officers or employees, assume no responsib-

- ility and make no warranty or representations as to
the productivity, proper operations or profitability
of any oil, gas, other mineral well or other operations:

or facilities 1in connection with which such report is
- used or relied upon. ' : : -

o =



Marche.n H\dracarbon Parmers L:d
P.O. Box 575 .. )
South Shore. KY 4!175 ‘

(606) 932 -311]

| EWU?_" BFe-I-2-

'ANAMSI"S* RESULTS | SUMMARY

| Well Name s,.No. - ‘_:‘-:i:‘c":ﬁ.#"z-s '
- .Well Locat:.on -'; S ‘??.?"-MASSACHUSETTS (BFI-CHICOPEE)
Date Sampled = S " g-15.90 | |
Date RedeivedS+‘ : 7’;W‘§+yﬁﬁo SRR -f“"fff:rr___  r t |

‘Date Analys:.sRun - 8-22-90

'Sulfur Determlnatlon-;fv

.. EYDROGEN. SULFIDE = 0.00 ppm o
'HE'I'HYLMERCAP‘IAN-OOI -ppm

- ETHYL MERCAPTAN = 0.85 ppm. "
- DIMETHYL: SULFIDE. = '0.08 ppm -
- \TOTALSULFUR-OQJ.ppm 1

;These analyses are’ based'on‘samples or. mater;als B
supplied by ‘the’client of MarkWest ‘Bydrocarbon: :° -
| ‘Partnmers, Ltd. -They are for exclusive and: confid-
~ ‘ential use of our. clients. " The analysis. Teprésents’

" " 'the ‘best- judgement ‘of MarkWest Hydrocarbon: Partners, .
' Ltd.; but MarkWest Hydrocarbon Partners, Ltd. wiodts ool
dlrectors. offlcers or-employees, assume no.re pqnszb-‘
ility and make no- warranty or representations as to -

- the productivity, ‘Proper operations or. profitability
- of any oil, ‘gas, other: mineral well or cther. operatzons
or facilities: in; connectlon w1th whlch such report is
used or. relled upon. L I o :

ey




MarkWest Hyvdrocarbon Partners, Lud.

P.O. Box 575
. South Shore. KY 41175
(606) 932-3111
Lo BFG-I-3
ANALYSIS RESULTS SUMMARY
>
Well Name & No. - CYL#8-8
Well Location = MASSACHUSETTS (BFI-CHICOPEE)
- Date Sampled - _ 8-15-90 .
Date. Received - 8-17-90

Date Analysis Run - 8-22-90

sulfur Détermination:
HYDROGEN SULFIDE .=
'METHYL. MERCAPTAN

= 0.67 ppm
ETHYL MERCAPTAN = 0.

0

0.13 ppm
0.01 ppm
0.00 ppm
0.81 ppm

DIMETHYL SULFIDE = 0.
TOTAL SULFUR

IABORATORY TECHNICIAN

These analyses are based on samples or materials-

- supplied by the client of MarkWest Hydrocarbon
partners, Ltd. They are for exclusive.and_confld-
ential use of our clients. The analysis represents

" the best. judgement of MarkWest Hydrocarbon Partners.,
Ltd.; but MarkWest Hydrocarbon Partners. Ltd., its
directors, officers or employeespiassume.qo:responsmb—__
ility and make no warranty or representations.as to .
the productivity, proper operations or profitability -
of any oil, gas, other mineral well;or'othe:uoperatlons

or. facilities in connection with which such report is
used or relied upon. B
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T INTERNATIONAL =
TECENOLOGY - -
CORFORATION .

_ CERTIFIGATE OF ANALYSIS

3F1 Chicopee . Date: SePtewbef}4}“1990H;

Attn: Mr, Dan Fitzgerald -~ (PEI)

Job'Nﬁmber PN 50014ﬁ
Phiﬂ is the Certificate of Analysis for the following samples°

g client Project ID-l_ '1BFI chicopee S
Date Received: . - . Rugust: 20," 1990
Work Order:. L xo;oa-lzo S
Number of Samples-ﬁf_f}13

_Sample Type - .Nox:

. Introduotion

“welve Nox - samples and one reagent blank arrived at ITAS cincinnati on August 20, 1990
‘he samples were sent for analytical work in support of monitoring work at: BFI Chioopoe.
*he samples were oolleoted ‘on. August 15, 1990 and were labelad as. followa-“ T

NOX Flask. 37-1A_f
NOX Flask B7-1B -
- NOX Flask B7-1C

luox Flask 37-23;-
. NOX Flask B7-2B .
- NOX Flask B7-2¢°

_Nox rlask B7—3A‘
NOX Flask B7-3B
- NOX Flask B7-3C .

Reagent Blank Solution g

NOX Flask B7~1D ' Nox: Flask B7-2D NOX FPlask. B7-3D

" 10X Reagent o
I. Analytical Reﬂultolnethodoio§§?:u*'
?he'nnaIYtioal-resoltsffonfthiorreport'ere ptesented by annlytioal test. Each set of

lata will ‘include. ‘sample" identifioation information, the lnalytioal resulta, and thn
lppropriate detect;on limits. I ‘ _

he analysis request‘d_"

norganic Grf

08120 Ry ; o
P Amencﬂn Councxl of Independent Labomtones A
I.ntern Assocxohon of Environmenital | Testing Laboretories = -
Amem-‘cm ASSocxcmon for Labormory ‘Accreditation
: cg

ITMMGGI SOMGS o 1“99 Chesterpm.q e e bt vy ae e .



Client:
Wo:g_Order-
00812001

Client Sample ID

‘BF1 Chicopee
X0-08-120

NOX Flask
. NOX Flask
NOX Flask
_NOX Flask

NOX Flask
NOX Flask
NOX Flask
‘NOX Flask

NOX Flask
NOX Flask
NOX Flask
NOX Flask #

‘Reagent Blank Solution.

L T N S S N

B7=1A .

B7-1B
B7-1C

B7=-1D

B7-2A

B7-2B
B7-2C
B7-2D

B7-3a
B7-3B

-B7-3C
B7-3D.

Detection Limit

ND = Not Detected

Audit

- Audit # 7272 Lot # 0486

Analytical Results, Total ug

ITHAIlAIR1J£ﬂ¥LSﬂIHZR:ES
CINCINNATI, OH

c-10

. -lst | 2nd

LabNo. - - - - ' Run_ PRun .Avg.
01 ' 44.7 42.3  43.5
02 ND ND ND
3. - - . . . 33,9 '36.3 35.2
04 - - 46.4° '46.9  46.6
06 : 48,2 46.4 47.3
07 _ 54.4 57.0  55.7
08 44.4 42.4 43.4
o9 . 44.5  48.8  46.6
10 © ./ 49.5 49.8  49.6
11 S 59.8 . 63.6 61.7
12 . 41.3 -42.6 42.0
.13 : . WD ND ND

30
- Quality Control
Audit Solutions
Theoretical Percent - .
. - Value Recovery
350 101, 101
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o Oorrected Report -

Page 1

Mr I:{an Fltzgerald ‘
Report Date-

PEL ASSOCIATES, 'INC. o :Bo/11/98
- 11499 c"es"-‘-'r R°ad *i-; S LR AL HEG Task' # _ #90080389 .

20, Namber: 5138 T natneeweazs/ze/%
Proj ¥: 50014 SR A I A e

I Segle # : 3014622 seople Date: 88/15/% saple Priority: Noma1
Sample ™ 15'.25-1-3i T i

Parameter L Y Um-ts Results G:nruents

R
| = x/‘fo.-.ggg

‘Non Methane Or.gam.cs .

B {li ‘u R

wem 325'0'2 AR |
. Parameter o | I Um.ts Results \ "
Non Methane Organics .~ . -3 < s X223= 4]\, |

DF= leﬂTtOdﬁcTag ; - | o




Mr. Dan Fitzgerald Page 2 o
PEI ASSOCIATES, INC. : - Report Date  : ©9/11/99
11499 Chester Road. ' HEG Task # ~ : 90080389 .
~ Cincinnati, OH 45246 - . ' HEG P/N, Acct:

HEG Sample # : 9914625 Sample Date: 28/15/99 Sa:ple Priority: Normal .

Sample ID ;Blarﬂ: .

NaiMethane'Orgam.'_‘ c:s _ 8 O pom < 5 .

Sarple._m ‘

Parameter Units Results Caments

" o«

9914626 Sa:ple‘.nat'e: 98/15/98 Sample Priority: Nopmal
H25-T-1 L S

| . - | | DF.
.. QmMeﬂ'la.ne Organics | . o0 - 4g5 X181 = 231%

. b.F.. - bu..ufnm ﬁcror. |

 samswrrTaE=bd 40099 I



* PEI ASSOCIATES, INC.

| Mr. Dan Fltzgerald
11499 Chester Road F.
Cmc:l.nnat:l., OH 45246

P.0O. Nunbe" r: 5138
Proj #: 50014

HEG Sample ;,
Sa:ple ID
Parameter = -

'1014/25 ipzs--o-l

39/11/9@_
.. HBG Task‘# 9@@9@583;;_,

90153% Sanple Date. %/15/90 Salple ty- o

'Non Methane Organics

DE = Dicrien Facee




' CERTIFICATE OF ANALYSIS

PEI Associates, Inc. | Date: September 24, 1990

Attn: Mr. Dan r;t;ger31d_(22i)

Job Number PN 50014

This is the Certificate of Analysis for the following samples:

Client Project ID: " BFI Chicopee
~Date Received: August 20, 1990
Work Order: ' X0-09-062

. Number of Samples: 7

. Sample Type: . Canisters

I. 1Introduction

. Seven canister samples arrived at I1TAS Cincinnati on August 20, 1990.‘\2h§ samples

were sent for analytical work in support of monitoring work for BFI Chicopee. The.
samples were labeled as follows: S R - :

Canister # B1S-I-1  Canister # B25-0-1 - Blank Canister
. .Canister # Bl15-I-2. _ Canister # B25-0-2

' canister # B15-I-3 ~ Canister # B25-0-3
Il. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of
data will include sample identification information, theﬂanalytical_results,_and.the
appropriate detection limits. ‘ : :

The analyses requested were the 16 Volatile otganic'chﬁéunds‘in the Table A-1 provided
for this project and chloride by EPA Method 26. The chloride results were converted

and are expressed as HCl.

~"Craig C
Project Manager

009062

AnmmmnCbmmﬂdkﬁqukmﬂqhmmmﬁ
International Association of Environmental Testing Laboratones
AmmtmnAsaﬂnhnkwhﬂxmnmyAammmmMM




Client: . BFI Chicopee . .
Work Order: X0-09-062
009062a o

Quality Control

. Immediately following the analytical data for the samples can be found the QA/QC o
_information that pertains to ‘these samples. The purpose of this information is_to .
demonstrate that the data enclosed is scientifically valid and defensible.ﬂr is’

. QA/QC data is used to assess the laboratory f-1 performance during the analysis

. of the samples it accompanies. A1l quantitations were performed from within
_calibrated range of the analytical instrument.‘ ;

v, Data Report Qualifiers 5

: Following are descriptionglof data report qualifiers which may have been use ‘in tlﬂs
analytical report. BT
ND The analyte was- not detected in the sample or extract. The valu' ported; n
parentheses after the. "ND" is the detection limit for that compound in that- sample" :
" U The analyte was’ not ‘detected in the- sample or extract. The. value reported}
with the "gv is the detection limit for ‘that - compound in that sample._‘ ‘ ‘
. VALUE " The result is a value equal to or greater ‘than the detection lim
that compound. ; ‘ SR
: g Indicates an estimate_‘value. This flag ie used when' mass’\ Tctral data
indicates the " presence of the compound but the result ia less than the specified
detection limit.) ~ - _
B . This flag is used whenever the analyte is found in the blank ‘aB well as
| in the - ‘sample. ' ' )
i ' E This flag indicates that the quantity of this compound detected in ; s
this sample is above' ‘the" linear range of the instrumen ' Results are probably louer
than actual. . L . . : W o

V. Comments < - _‘_:"_

The values for methylene chloride for the outlets were " taken fron the analy
-August 24, :I.S?QO.‘3 All other_v ”‘es uere taken from September 15, 1990. _3‘1




Client: BFI Chicopee - ' S o .
Work Order: X0-09-062 | ‘ : IT ANALYTICAL SERVICES

~ 00906202 - CINCINNATI, OH

Analytical Results

- : : -EHCl, - Detection
Client Sample ID : Lab No. ug/ml gas . Limit
Canister # B25-I~1 01 ND . 0.2
Canister # B25-1-2 . . 02 wm 0.2
Canister # B25-I-3 S 03 . o  mp i 0.2

-

ND = Not Detected

Quality Control
Standard Reference Solutions

_ : Theoretical Percent
Analyte ' ' Value Recovery
Chloride L : _ 4 ' 98.5, 101, 99.5, 98.5, 1

C-16




-ient-'““f BFI. chicopee
wrk Order. xo—os-osz
1906203 -

VOLATILE ORGANICS. ANALYSIS DATA SHEET ‘

trix: air _ | St L " . Client Sample ID: -

: o G o ‘Canister # 325-1-1

mple Wt/Vol: 10 m1’ P P T _ AR ":‘ Lab Sample: ‘Nos .
T A S xo-os—osz-01 o -

- wvel: (low/med) 'Med R .- .. Date Received: ~.8=20-90 "

‘ o T o ' Date Analyzed--~-8-24=90““

Moisture: not dec, - N/A ;f o e
= S Dilution Factor.E?”f ;i;ax***?“

Lo o . CONCENTRATION UNI'I's- s

71-55=6mmmccanany, 1, }-Trxchloroethanq________ . 6000
75-34~¢=cmmmay r1-Dichloroethene - . . 905: |y
e R LD B — 1-D;chloroethane." L . 20000 |
107-05-2----—---1 2-chhloroethane . ; . 905 |gp
1-43-2-—--—---—Benzene ——— . 15000
Benzyl Chloride — — . NA
‘ ss—za-s-—-—-—-—-cazbon ‘Tetrachloride_ N 905
] 108-90-7---—--—-chlorobenzene SR ""+ - 905
67-66-3-—--—----Ch1oroform . SN . 905 . | .
Dichlorobenzene, total _ NA- L
5-09-2---—---Hethylene Chloride_ . *. | 39000. | | e v
127—18-4-—---—Tetrachloroethene e - 11000
'.=1oa-aa—3-—-—--—-ro1uene L e . 430000 |
1330~20~7-—~=~ceTota) Xylenes -— 170000
79-01-6 ==-Trichloroethene._ . - 12000 |
75-01-4—--------Viny1 Chlorzde — . 22000

aaa

NA -_anlanalyzédl ThiikggﬁaQis"féf?ééﬁﬁafipoﬂ'ﬁﬁ:posés only,

c17



Client: BFI Chicopee - R : |
Work Order: ' X0-09-062 - IT ANALYTICAL SI-:RVICE
009062B S - CINCINNATI,OR . .

. VOLATILE ORGANICS ANALYSIS DATA SHEET

Matrix: Air \ N : ~ Client Sample ID:
: o L ' Canigter # B25-I~1
Sample Wt/Vol: 10 ml N _ o Lab Sample No:
| o _ ' X0-09-062-01 Dup.
Level: (low/med)  Med Date Received: . 8-20-90
' I ' Date Analyzed: 9-15-90
% Moisture: not dec. = N/A. o ‘ ‘
C ' Dilution Factor: 1.81
| _ ~ CONCENTRATION UNITS:

CAS NO. COMPOUND - ' . ug/m3 :
71-55=6=========1,1, I-Trichloroethane_______ | ' . 5700 | .
75=34=4=<cmea===],6 l=-Dichloroethene. | 4s0 |u
75-35=3=========1,1-Dichloroethane__ | . 16000
107-06~2—=w=~====1,2-Dichlorcethane_ | . 4s0 jJu
71-43-2=======—-Benzene : | . 1so000 |
56=23=5===—======Carbon '.l‘etz:achlori.de ‘ S 450 |U
108-90~7-==-=—-==Chlorcbenzene | . 450 |uU:
67-66=3=========Chloroform . —— .450. |v
75+09+2=———————-Methylene Chloride - L 45000
127-18-4wwwewc—=Tetrachloroethene_ “ 1 - 9900
108-88=3—====—==Toluene - | 430000
1330-20-7====——=Total Xylenes___ . 130000
79-01=6======—==Trichloroethene________ . .9800
75-01-4~==~-—-==Vinyl Chloride | . as000

c18




{ lient: BFI chicopee
! ork Order: x0-09-062
. 0906204 .

 VOLATILE ORchnxcs¢ﬁNALY51s DATA SHEET
atrix: air Client Sample Inz"
_ Canister # 325-1-2
- Lab Sample No" '

T S " X0-09-062-02" T

! wvel: (low/med) Med UL ~ Date neceived-i - g=2
! o RS RIS B ‘Date Analyzed.%‘

| TPle We/Vols omi L

Hoiature:.notfdéc;_\;ﬂ ﬁ/h‘::_f; :
S e Dilutxon Factor-”'

AR M CONCENTRATION unzrs-";f
cas No. éconPOUND R S ug/m3

71-55-6—-+-f1f-¥1 1, E-Trzchloroethang_i;;_;_;;gy‘ ' 6500
75—34—4---¥--4-— +1-Dichloroethene = = - i .es0" | LA R
75—35-3---------1 +1-Dichloroethane_ —_— | 210003“" S
107-06=2--c0uuiy | 2-n1ch1oroethanei'”ﬁ*'-‘ | 950 (v .
71-43-2-------—-Benzene —— 16000‘““:”f‘”
) S —— | sso
56—23-.'5_..--_-_-‘—--_6—Carb¢m‘_f.t_‘et_‘:_‘rachl‘qridé - SETR .1

950"

' 67-56-.-33-'-.:--------Chlorof6‘rm _ L - 950"
S Dichlorobenzene, total__r__; G © 950
: de R 44000

hlc 11000 |
108-38-3--—-—--ro1uene i 480000

/|£330-2057————emota) xrlemes SR | 210000 | )il
79-O1-6----—-—-Trinhloroethene | 12000 | -
5-01-4—-—----V1ny1 Chlo:ide — . 23000 |




Client: BFI Chicopee ‘ : o I SR
Work Order: X0-09-062 ' . ‘IT ANALYTICAL SERVICE
00906205 .. o CINCINNATI, OH

| VOLATILE ORGANICS ANALYSIS DATA SHEET

Matrix: Air . - . Client Sample ID:

. L canister # B25-I-3
Sample Wt/Vol: 10 ml - ‘ ' ‘ Lab Sample No:
o T .X0~09-062-03
Level: (low/med) = Med , . pate Received: 8-20-90
S - Date Analyzed: 8-24 and
% Moisture: not dec.’ N/A ' . 9-15-90
' Dilution Factor: 1.84

CONCENTRATION UNITS:

CAS NO. COMPOUND o ug/m3
71-55-6————————1,1, 1-Trichloroethane__ | 6400
75-34-4===m==——=1,1-Dichlorocethene ' ... 920 |u
75-35-3-=———we==1, 1~Dichloroethane___. | 21000 |

. 107-06-2—-——=—=~1,2-Dichloroethane____ o 920 |vU
71-43~2-———-=-—=Benzene e 1 116000 |-

_ o Benzyl Chloride _ ' 1. 920 |U
§6-23~-5~==—=-———Carbon Tetrachloride — : 920 |U
108-90=7=====~==Chlorobenzene 1 - 920 U
67-66-3~—w===—==Chloroform_____ C 920 |U .

- . Dichlorcbenzene, total____ 3 920 |U
75-09-2----———=-Methylene Chloride_ | - 43000
127~18-4-==~——=-Tetrachloroethene - _ 11000
108-88-3-———-===Toluene - . 460000
1330-20=7»===s—=Total Xylenes__ ] 170000
79-01=6~—~-=====Trichloroethene | . 12000
75-01-4 ~~=Vinyl Chloride____ ‘ . 22000

C-20




lients - BFI Ch;copge o
.. 'ork Order: - xo-os-osz ' |
0906299 -

-‘:vbnaritz‘oncan:cSﬁzun;z;zs DATA-SHEET
CIAent Sample ID:
_ . L “‘.T:ﬁ__t : R " Canlster F 825-0-1
1mple Wt/Vol-' o 5 L T _ -  ? Lab Ssample 'No: -
L ”*;ﬂ“-,ﬂ;y e 1 X0=-09~062<07 .
=vel..(low/med) ed‘i‘f*ll [ . J o . Date Receivedz' ~8-20~9¢
T SR S Date Analyzed:ﬁﬁﬁ -24"a
Mo;sgure:.not,dec. . N/A- o _ Lo o 7 9=15-90
: ST T ) S : Dilution Factor("' .8

atrix: aAir

e CoeEn o couczurnar:on‘unrrs-
cas NOQE:T‘QCOMPOUNDj“ : g  _ o ; ; ug/m3

' 71-5546---;a;+—-1 1,&—Tr1chloroethang\”ff — | ;f.‘” ECE
5-34—4-—-----—1 1-Dichloroethene RN SRR & - I
75353 1-Dichleroethane. . L] SR -3
107-06-2---4;5e-1 2-Dich1oroethane R [ s
1—43-2--—--*---Benzene . R .18
.. "il: Benzyl: Chloride il E a8
56-23-5emmie e Carbon Tetrachlor;de SR 8.,
108-90—7--—-—---Chlorobenzene ST 18
57-56-3--4+-- ~=Chloroform: . i N SR ¥ 3
. R Dichlorobenzene, total--q?f' ﬁ ‘_ 18
75-09-2——-——-—--Hethy1ene Chleride . =~ | 5600{‘
127#18~4--f--é;—retrachloroethene - ,_._1ag.
"-Toluene L . __f;zeh L]

. _:1 18 AR & FE
T : : ‘ i '1]8-.‘_: o EENEEE
m75+01-4-—¥~—F--V1ny1 Chlorzde iviwwwfﬁff Y a8 juw- |

-a d;c‘? d9ddadadal.




Client: = BFI Chicopee | o
Work Order: 'X0-09-062 - ITANAIITICALSERVIC&
00906208 - . ' . CINCINNATI, OH

VOLATILE ORGBNICS ANALYSIS DA‘I‘A SHEET

Matrix: Air o Client Sample ID:
. - : '~ Canister # B25-0-2 -
Sample Wt/Vol: 0.5 L~ . Lab Sample No:
| ] ' _ X0-09-062-04
Level: (low/med) Med S Date Received: = 8-20-90 -
: e e Date Analyzed: 8-24 and
% Moisture: not dec. - N/A Co _ .. .9=15=90
- ‘ Dilutioh Factor: . 2.23

OONCENTRATION UKITS H

CAS .NO. 'COMPOUND ' .. .ug/m3
71=-55=6====<=w-~1,1,1=-Trichloroethane___ L .20 |u
75-34-4===-w=====1,1-Dichloroethene_________ ... .. 200
75-35-3---——————1,1-Dichloroethane_ - ... 20 |u
107-06-2====—=—-1, 2-D1chloroethane - . O .20 |U

1-43-2-—-----Benzene ‘ _ .20 jo

' 'Benzyl Chloride______ | . .. 20 |0

- 56-23-5----*--—-Carbon Tetrachloride 1 20 o

108-90=7=======~Chlorcbenzene | - 20 |u©

67=66=3=w—mm====Chloroform__ -~~~ .| = - :20|U

' Dichlorobenzene, total_ 20 (U
175-09-2~=<=r----Methylene Chloride___ o asoo- B
127-18-4-—-—---—Tetrachloroethene o L 200
108-88-3-—-—-—-—To1uene " . 27 )

1330-20=-7-- Total Xylenes ... - 20 |0
79-01-6-=~~=—=—=Trichlorcethene__ _ o 20 (o

75~01«4======—==Vinyl Chloride - § : 20 {U

C-22



1iqnt: _ N BFI Chicopee
" rk Order:. xo-os-osz
906206 "

‘ '”;VbnarznzﬁoncAN:cs\hn%;xsrs'DATA“SHEET
trix: ‘Air g‘ L Coan R Client Sample ID:
: S TR I .Canister # 825-0-3
" Lab Sample: N0°"
X0-09-062-05. B
Date Receivad' | 8=20-90
IR _ ' Date: Analyzed-g;*aezqﬂahu:ua
‘Moxsture. not dec. CON/A S ' . 9~15-90
‘ : A SRR Dilution Fnctor:Nj:_' 2. 3

mple-Wt/Vol. 0. 5L

vel' (low/med) .éd' 3

CONCENTRATION UNITS:

cAs No. courounn | ug/m3.

,71—55-5--------—1 1 jLTrichloroethanq__*+;_,+_ﬂﬁl coo23
| 75-34mgmenimeci ] 1-Dichloroethene : -~ o oo23le R
75~35=3emcaciiy, 1-Dichloroethane . .~ | S B 1 PR ST RO
107—06-2--—-——-1 2-Dichloroethane O S 23 |u. :
71-43-2- ‘ ~Benzene___ .- T 4= . 23w
a ‘?.Benzyl Chlorxde ~:”°“V“‘NT' “?ﬁ'nfp‘;.23”‘m
56-23-5--—----Carbon Tatrachloride R P .. 23|t
"108—90-7--------Chlorobenzene N L _“_23', S
67-56-3--—--—--chloroform‘u\~-" BT ko 23 jo
: ' Dichlorobenzene, total 2310
75-09-2—----— =~Methylene Chloride - BGDO»w;qh
127—18—4---—--Tetrnchloroethene - 23 )
: _108-88-3-------Toluene P N D > 53 IR B
1330-20-7——---Tota1 Xylenes_ .23t
79—01 " - ;:ichloroethene - g ,1.W23:V RIRRT E

cﬁéé?f'zn

Sy

e



Client: BFI Chicopee _ L : S
Work Order: X0-09-062 _ - : IT ANALYTICAL SERVICE
, 00906230 . . . _ . CINCINNATI, OH

. VOLATILE ORGANICS ANALYSIS DATA SHEET

Matrix: Air : N S Client Sample ID:
' ' Blank Canister
Sample Wt/Vol: 150 ml = ‘ - Lab sample No:
- . ' X0-09-062-06
Level:  (low/med) Med ' bate Received: 8-20-90
R ‘Date Analyzed: 8-24=90
% Moisture: not dec..  N/A : _ o
o ‘ 'Dilution Factor: 1
. CONCENTRATION UNI'I.'S:

CAS NO. - COMPOUND - . ug/m3
71~55=fmmmmm====], 1, 1-Trichloroethane, . 30 |u
75=34+~4~========1, 1-Dichloroethene___ .. 30 |u
75-35=3=========1, 1-Dichloroethane. : R A -30 (o
107+06=2=======~1,2-Dichlorcethane___ ‘ S 30 (U
71-43-2-=-~++———Benzene, ‘ _ 30 |u

' Benzyl Chloride . . - Na
56~23=§====m=e=eeCarbon Tetrachloride ' .. 30 |u-
108-90=7we======Chlorobenzene : o .30 |u
67-66=3=———=—v—=Chloroform 1l 30 |o.

Dichlorcbenzene, total 1l =
75-09~2==w——————Methylene Chloride___ N 1100
127-18—4------—Tetrachloroethene - .. .. 30|90
108-88-3~=—==—==Toluene : o ' . - - 30 1O
1330-20~7~====m- Total Xylenes, . G - .30 (O
79-01-6-——=——=~~Trichlorcethene ' .- 30 o
75=01~4=~——————=Vinyl Chloride - DR 30 |u

NA = Not Analyzed

C-24




lient:

*:a;kﬁo:der.
2906207 -

atrix:

- ample Wt /Vol:

.vel:‘(IOWImEd)

Moisturé:‘not.dec.

.BFI Chieopeg
xo-os—osz ‘

A;r

1 Liter i

=ig/a;P _iI 

COHPOUND
i

CAS NO.

|ORGANICS ANALYSTS paa SHEET

client Sample IDtj

; Blank Caniater R
Lab Sampje No-*

- X0~09~062-06 -
Date Received'

. Date. Analyzed!

Dilution Factor-

concxurnnrxon UNITS'f'_f:_j

--71—55-5—--—-'-——1,1 1-Tr;ch1oroethane
75-34—4-—----——-1,1-Dichloroethene .

75-35-3-—----—1.1—nichlozoethanei**ME

U
1)

107=06-2~=<umsiy, 2-D1chloroethane*“_ QL_

71—43—2----—----Benze ne

Benzyl Chlorxde

55-23—5-;---;--caxbon Tetrachloride
'108-9o-7-—--—--—chlorobenzene

67-66-3—-—-—---Chloroform

Dichlorobenzene, total
75-09-2-—--—--—-Methylene Chloride

127—18-4--—----Tetrachloroethene:f”T“ ‘“”

108-88-3-----——To1uene

1330-20-7--—--—-Tota1 -Xylenes

-79-01-6-—---v-—-rrichlo:oethene

5-01-4-—-—-—-Viny1 Chlorxde

)

U

U

u

U

UH':‘- EREA
B LA

LR

U

U

U

U

h@mhwﬁﬁmﬁ@ﬁhﬁ@mﬁ,

c2s




L ciient:i BFI Chicopée o
Work Order: X0-09-062 - nmmncuwc:
© . '009062%7 < - . _ : : - - CINCINNAT], OH .

ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS ' . _
- - " EPA SAMPLE NO. ,

Canister # B25-I-1

:Hatfixé Canister' - - ' _ ‘Lab Sample IDQ_:XO—OB-Q62-01

Sample‘wtlvblz 10 ml.

Level: (low/med) Med - ‘ _ Date Received: 8-20-90°
o B ] - ‘Date Analyzed: 8-24 and
% Moisture: not dec. N/A o ‘ S 9=15=90

Dilution Factor} 1.81
Column: Capillary o
CONCENTRATION UNITS: ug/m3.

Number TICs Found: | 12
cas No. COMPOUND RAME ./ RT EST. CONC Q

1,2-DICHLOROETHENE* . .;9;224 20000 |3 |

|nvomocamrson 15&34‘ - 30000 |J

|EYDROCARBON . -i;Qza 5'20000 J
HYDROCAREON 17340 v‘soooo. 3
uﬁxnowui . - 24:34 - soooo- J
ETHYL BENZENE* , és:34 -.300000 |J
HYDROCARBON 25:38 | - 20000 (3

|E¥oROCARBON | 19:28 | - 20000 |3
ACETONE* |'s:ea | 70000 |&
STYRENE* . |28:22 | 20000 |3
DIcaLpnanFLuonbnzrnnxz* - 7?=1g7 - 40000 |J
TRICHLOROFLUOROMETHANE* = | 6.38 '3000 |J

1= CAL:Baamzb TARGETS

C-26




client* "f;_BFI Chicopqe L L Sl . S )
+Work Order: . X0-087082. | v T Ty -nmnmmsmvxczs
00906215 - \ o cmcmm'n on

ORGANICS ANALYSIS DATA SHEET L ..
TENTATIVELY IDENTIFIED COHPOUNDS T el

. EPA SAMPLE No.-.
Canister f 825—1-2

Matrix;:. Canister . :‘“‘.ﬁl'f   ST ‘Lab sample IDs xo-os-osz“oz
Sample- Wt/Vbl: 10 ml ‘~i"'“j': o R :

' Levels (low/med) Med o s o Date Recei#’ea: 8-20-90
; ”-'ffﬁ E T Date Analyzed' 8=24 and

- % Moiature. not dec. N/A = L o 9-15-90.

: o o #ri : IR Dilution Factor: _l 9_,;;g

COlumn Capillary Lo

_ O . ‘ CONQENTRATIONiUNI?S};ug/msy

Number TICs Found°‘“j; B TR A - R L
o CAS NO. coupounn NAHE o ~ RT  EST. conc Q

1, 2-nxcxzonozrnznz* ] ee22 3ooooggqhg:“

_ |mvorocareow S - [10326 2ooooﬂfq§

Vﬂ'nrnnocanaoN- oL 22 35 40000 3

S | nrnnocanson - 13:23 . 30000 |3

:ﬁiﬁf?npcangpn | *Té":”f'f - lS:;BI‘."4OOOO_ &E_;:_ | |
.iﬂxﬁjbd§n§o“ - .:;_.:1?}.l6ébﬁ"”E4oooo::fi.i i‘fl_i‘ ili ) ;
v 1742 -;oc.u:mJ PR
19:28 fi”fédobbj
‘g;i20{4§"tg.éddobi &lk;i:
| :giﬁé “l“réoodbﬁi&?li.’
o ébisif""4oooo-.3ifﬁf‘:
2503 | aoo0o o [

- [26:00 | 40000 [5 |

[27:50" ”2boopﬁidii;'i,u" i
| 2524 | apooo |5 | }




‘Client: . BFI Chicopee : ‘ .
Work Order: X0-09-062 : HMCAL VIGE _
00906216 . i : - CINCINNATI, OH

ORGANICS ANALYSIS DATA: SHEET
'TENTATIVELY IDENTIFIED COMPOUNDS = _
- - EPA SAMPLE NO.
Canister # B25-I-3

Matrix: Canister _ _ _ Lab Sample ID: - X0-09-062~03

Sémple Wt/Vol: 10 ml

Level: (low/med) Med o _ Date Received: 8-20-90
- - . o Date Analyzed: 8-24 and -
% Moisture: not dec. N/A - : 9=15-90

‘ Dilution Factor: 1.84
Column: Capillary o ' :
CONCENTRATION UNITS: ug /m3

Number TIC; f‘ound: ' 15 |
CAS No. COMPOUND HAME . RT  EST. CONC @

HYDROCARBON ~ |10:16 | 20000 |3
|eyoRocarBON " |12:36 | 40000
'HYDROCAREON . 13:30 | 20000 |3

| avkane | -|1s:40 | 30000 |3
ALKANE o |17:42 éqQoo‘ J
HYDROCAREON | 19:28 20000 |3
1.2-nxcaionbzrnzun- 9:22 30000 |3

| nYpROCARBON 20:48 | 80000 |J

| onmonn -  |24:36 30000 |J
HYDROCARBON 26:00 | 40000 |3
EtHYL BENZENE* - |2s:36.| 300000 |3
ACETONE+® - - | s:46 80000 |J
STYRENE* 28:26 20000 |J
DICHLORODIFLUOROMETHANE* 2:14 | © 40000 |3
TRICHLOROFLUOROMETHANE* 6240 3000 |3
* CALIBRATED TARGETS |




cliéqtz
Work Order:
00906218 -

BFI chicopee
xo—og-osz

ITAJ¢AIH1!CHULSEEVICES
Cﬂlﬂ:INDEAIT Cﬂi -

_ ORGANICS ANAL!szs Dar_ﬁsnzzr
‘ TENTATIVELY IDENTIFIED COHPOUNDS

Matrix: Cahister;'”
- Sample Wt /Vol: O-S L
.Level. (low/med) Hed

N% Ho;sture. not dec.'N/Af* :

Column : Capxlla:yy fﬁ

Number TICs Found: . [

EPA SAMPLE NO. |
Canister # B25.0-1 .

Lab Sample ID:.

D&fe Receiie&?f
Date Analyzed,%j

Dxlut;on Factor;[

CONCENTRATION UNITS'

'8~20-90" .
8"24 and o
:9—15-90

31 33

| u_glw ~

:_”&':f]nnxnowu\w"" [ 1216

Y uuxxowu;

 ﬂNpﬂ- OWNM'_?_N

2:24‘
3:22
6:39

' 18:42

QN‘lodd, x-NNN g j
:‘2°°N{;* o
‘Nibqﬂ-!

300 |




clieﬂt: BFl Chicopee

Work Order: X0-09-062 - - - IT ANALYTICALSERVIC

. 00996219?f1_-”j“ _ E . - CINCINNATL, OH -

o
— ORGANICS ANALYSIS DATA SHEET .
TENTATIVELY IDENTIFIED COMPOUNDS
- EPA SAMPLE NO.
Canister # B25-0-2

Matrix: Canister | Lab Sample ID: = X0-09-062-04
Sample Wt/Vol: 0.5 L
- Level: (low/med) Med : ' . Date Received: ' 8-20-90
' C o C ~ Date Analyzed: 8-24 and
3 Moisture: not dec. N/A o 9-15-90"
o Dilution Factor: 2.23
Column: Capillary’ B
CONCENTRATION UNITS: ug/m3
Number TICs Found: : 1
CAS NO. . COMPOUND NAME .= . . RT EST. CONC Q-
IR UNKNOWN : 18:42 | 300




aqlient:; - " BPFI ChiGOPeq
*“warkarderejﬂxo-os-osz
00906221 -

T mumcu. smv:cs
CINCINNAT, oF

‘ ORGANICS ANALYSIS DATA SHEET
TENTATIVEI-Y IDENTIFIED OOHPOUNDS

Matrixs "c'ani-s'tér
. Sample Wt/Vol. O 5 L

LLevel- (low/med) Med

Y Mo;sture- not. dec. N/A :
L e
column c;plllary‘

Number TICs Found:

CESﬂNO-: yﬁ;1-_doMPobND NAME

EPA SAHPLE No. o
Canister # 325-0—3

Lab Sample xn-jr 0-09-052-05 éft-

' Date Received: 8-
Date Analyzed:

Dilﬁtion?Eactéft; |,Jj

CONCENTRATION UNITS: ug/m3’

RT EST. coNcQ

[owwoww.

hf_ﬁNR?OWN 5; 

ss22 | o ef

18:42 300 |




 Client: BFI Chicopee’

Work Order: X0-09-062
- 00906220

n'mmnmmwcz
* CINCINNATL, OH -

. ORGANICS ANALYSIS DATA SHEET

TENTATIVELY

Matrix: Canister

Sample Wt/Vol: 1 Liter
Level: (low/med)
"% Moisture: not déc; N/A

Column: Capillary

- Number TICs tcundz'

CAS NO.

COMPOUND NAME

IDENTIFIED COMPOUNDS .

EPA SAMPLE NO.
Canister Blank

Lab Sample ID: X0-09-062-06

Date Received: 8-20-90

Date Analyzed: 8-24 and -

S . 9-15-90
Dilution Factor: 1

CONCENTRATION UNITS: ug/m3
NONE

RT EST. CONC Q




2lient:. - BFI Chicopee‘.
jork Order.‘ x0-09-062
)090620 1

mality,nssurance Data

'lient;Sample*IDj

anister # B25-1-1 - fbf;f ﬂj
anister # B25-1-1 . .'01 Dup..

anisteér #° B25-I«2 -f."_‘02  o
anistet.#'nzs—z;a | 1 ‘-l-‘o3 o
an;ater # 325-0—2 o S04 o

anister # 325-0-3 N

nister # B2S-o-1 o

anister Blank ;‘  s QG T f(é;24e90f5[
anister. Blank S 06, - (9-15-90)

:'a4;1‘24

d;chloro—
ethane

97
.96
205
es

102

*'lid;

”  $urr6gatg5Rscdv§ry, Percent

Toluene

e e

BT
110

104 .

el
‘&99 -

e

101
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CERTIFICATE OF ANAIYSIS

- BFI cﬁ£c°pee“.' | ' . Date: ‘September 17, 1990

Attn: Mr. Dan Fitzgerald (PEI)

‘Job Number PN 50014 B
Thié_is the‘Certificéte of Analysis.for:the féllowing samples:

élient Project 1ID: BFI Chicopee

Date Received: August 17, 1990
Work Order: X0-08-~122

Number of samples: - 4 : '
Sample Type: Impinger Solutions

I. Introduction

Four Impinger samples arrived at ITAS Cincinnati on Augﬁst 17,'1990. _The_t;mplel were
sent for analytical work in support of monitoring work at BFI Chicopee. The samples

Impinger Solution B26-1
Impinger Solution B26-2
Impinger Solution B26-3
Impinger Solution Blank

‘1I. Analytical‘Resultsluethodology
The analytical results for this report arefpresentad by analytical test. Each set of
data will include sample identification information, the gnalytical‘results;_and the

The analysis requested was chloride by EPA Method 26. The results were converted and
reported as HCL, - ‘ ' e

008122

American Council of Independent .Lu.bomtox-u'es ‘
Internanonal Association of Environmental Testing Laboratones
American Association for Laboreatory Accreditation

™ lﬂﬁr‘vﬁm’ Qﬂﬂﬂ:i - ll‘oo QE&E"RM. Cin‘-‘““-u.ﬂ‘ﬂ' AR Ay S BRI A b e




Client: BFI ‘.‘_'-’hli‘-?dpeﬁ‘
Work Order:; - X0-08-122
00812202 o

T

© Quality Control |




Client:: BFI Chicopee

Work Order: X0-08-122
00812201

Client Sample ID

Impinger Solution B26-1

Impinger Solution B26-2

Impinger Solution B26~3

Impinger Solution Blank

Detection Limit

NA = Not SPPlicable
ND = Not Detected

Chloride

Analytical Results -

HCL,
Lab No. mg
01 16.7
02 - 16.3
03 - 18.8
04 <1.3 mg/L
<1.3 mg/L

Quality Control
Standard Reference Solutions

Theoretical
Value

4

C-36

IT ANALYTICAL SERV1
CINCINNATI, OH

' - Total. Volume,
- ml

457
427
419

255

Precent
Recovery

93.5, 103, 99.2



APPENDIX D “
. ‘SAMPL#NG AND ANALYTICAL Pnoceounss




DETERMINATION OF SELECTED VOLATILE ORGANIC
COMPOUNDS. AND TOTAL GASEOUS NONMETHANE ORGANIC
- EMISSIONS .

Sampling and analysis for selected volatile organic compounds (VdC)
and total -gaseous nonmethane organic compounds (NMO) were conducted
according to sampling procedures described in EPA Method T014* and
' Pproposed EPA Method 25C. Since both methodologies require evacuated
canisters as the collection media, one sample was obtained and analyzed by
the respéctive procedures of each method for the-r‘équired poliutants.

SAMPLING APPARATUS i S

| ~ A schematic of the sampling apparatus used at the landfill gas flare inlet
is shown in Figure D-1. Figure D-2 depicts the sarhbling‘ apparatus used at the
landfill gas flare outlet. The outlet sampling train ditfers from the inlet by the
addition of moisture drop out jar. The moisture drop‘ out jar was used to drop
out possible condensation produced by cooling down‘the exhaust gases from
the exit of the landfill gas flare. The sampling tfainé..iq be used in these tests
met design specifications established by the U.S. Environmental Protection

Agency. -Assembled by PE| personnel, the train consists of the following:

Gas Collecti - 316 stainless steel tank with premeasured volume
‘of approximately 6.0 liters. Tank is fitted with a.valve and the interior
surfaces are SUMMA™ passivated. | R

_ in ! - A mercury manometer to monitor changes

-in tank pressure during sampling, stainless steel fiow shut-off valve to "
start and stop sample flow, 2-um sintered stainless steel in-line filter and

. calibrated pre-set stainless steel flow meter to maintain constant flow
rate. - :

" EPA-600/4-84-041 *Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, April 1984. ;
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| "_-_-_:U-JIUb'é-imefcury ‘ma_hpm‘eter:with a range of 0:to 1000 '

 immHg. - e .
Vacuum P 'fz-"lfs-'i'ﬁ'gle*stag,eg"vacuu,m"'pump to evacuate -sample tanks to
an absolute pressure of 10 mmHg,

. '.SAMPL'.-INGPRO-CEDUBE-.S: | O S o
Prior to sampling, the collection tank is evacuated 10 10 mm.Hg. absolute

| *.millime_te_'rS;'df--mé_rc?ury (mm.Hg.)to measure tank pressure tq*‘the_ﬁnea‘rje‘_stﬁ;i-‘ R

 pressure and the sampling train 'iS.-a'.iéwedto'éit.foraperiod'ofieo._-mi_nu:e; A

~ acceptable leak check is ééﬂsid.e’redfb?{bé no change in pressure during this

. periad. This pracedure was conducted in the laboratory before transport tothe

sampling site. - At the sampling site and prior to sampling, the internal pressure i
was checked and recorded 16 verify rio Tleakéée---bccuf];rjrjed during transport, . - -
Sampling proceedéqif_i_f;'ﬂ'ré'i_tajnk‘ pressure is within 10 mm. Hg. of absolute o
pressure. If the canister failed this check, it was either discarded or re-
 evacuated and observed to determine the movement within a 60 minute period.
If at this time no Zéh‘a"hge‘_f:w:éfsbb'se‘rved the ;batjiSte-r"wgs considered acceptable
foruse.. The sampling trains were assembled as shown in Figures D-1 and D-2.
- The outlet sampling train wéf.s;fl"eak-che'cked:fronj the probe inlet to the shut-off =
valve on the collection tank. This was conducted following'procedures -
deécﬁbed_in'EPA;Methdd‘--é‘.Sff The ambient temperature and barometric
Ppressure were recorded.” e D o
E After the leak check, the probe is inserted into the gas stream, the valve =
~ connecting to the collection tank is closed, and the sampiing train is purged with
sample gas using the vacuum pump. ‘Atleast 2 sample probe volumes will be C
evacuated from the system at a flo‘vi‘r-l_'é{e}.fsiniilé“r’ftb\-éthat‘;f‘c?f sampling. Once the
purge is complete, -sfafhpl_iﬁg_i_gj,b”egun.by'__;c_lb‘sing the vacuum pump vatve,

opening the collection tank vaive. The flow is maintained at a constant rate by .
the pre-set flow controller. Manometer readings are recorded at 10-minute -~

o intervals ‘throdgﬁout'thefs‘ar:ripil"ing__pgriod;:‘ |

. After completion of the test, the collection tank pressure and temperature

- are measured and the train iS'ggisassen;bled__fand-transpduéd to the laboratory s

'~ forthe apprquriaté.fahé;!yseS';.j':j'»--:: ‘e




ANALYTICAL PROCEDURE FOR SELECTED VOC'S
Since the collection tanks were sampled- down to near ambrent
pressures, the tanks were pressurized with humidified helium in the Iaboratcry
to facilitate sample travel from the canister due to positive pressure release. A
dilution factor was calculated for each Canister and is reported on the analytical
data sheets presented in Appendix C Analysis were perfcrrned for the
poliutants listed in Table D-1 by extractmg an aliquot from the collectron tank
and injecting it onto a tenax sorbent tube The tenax sorbent tube is
subsequently thermally desorbed onto a scrbent trap and then routed to.the
detector. Sample components are separated by gas chromatography (GC)-
- utilizing fused silica capillary columns. ‘Mass analysis is performed on-each .
peak and ion counts recorded for quantntatlon by GC/MS full scan.

| Table_ D-t. -VOC‘ Ccmpounds

Compounds ~_ Compounds

benzene o ' - tetrachloromethane
benzyi chioride - - toluene
chlorobenzene ~ 1,1,1-trichloroethane -
dichlorobenzene 1tnchloroethylene
1,1-dichloroethane trichloromethane

- 1,2-dichloroethane - | - vinyl chloride
1,1-dichloroethene ‘ Xylene ‘
dichloromethane __organic nitrogen
tetrachloroethylene _organic chlorine
Quality Assurance

Each SUMMA™ polished ccllectron tank is cleaned and batch blank

- checked before sampling. The cleanlng cycle consists of placrng the tanks ona
manifold system within a 150°C heated oven, then subsequently evacuatmg
and pressurizing the tanks. The evacuahcn/pressunzatncn cycles are
conducted 25 times and then the canlsters are removed under vacuum -One
tank is blank checked from each batch and the batch is ccnsrdered clean if. all

- target compcunds are less than 0.2 ppb and there are no unknown peaks not
already present in the drrect analysrs of the ultra pure air.

certn"catlon | -



. “bypassmg the methanlzer 'Completeconversuon of the methane to COz is

Dally tunmg wnll be performed on the analytlcal system wnth 4—bromo-
_ tluorobenzne (4-BFB) and meet the key |ons and ion abundance cntena of
'T014 ‘f “ _ ‘ o I
Dally multl pomt callbratlons of the analytlcal system wnll bei‘: ‘_,onducted
" This includes: a three-pomt multl-level cahbratlon and humld zero alr e
- Sample identities are conflrmed usmg Tnple Plot mass spectra wth L
srmultaneously dlsplay the enhanced target compound Spectra the‘ o
unenhanced target compound spectra and the rbrary spectra of the target o
-compound v : o ‘

ANALYTICAL PROCEDUFlES FOR NMO- ERRACE ‘ r
These' analyses were conducted by Hayden Enwronmental of

Mramlsburg, Oth Haydbn uses the procedures descnbed in the reference o
~method (EPA 25, 40 CFR 60, Appendlx A). The followmg sections descnbe the v
calibration. cntena and quallty assurance procedures specn'led for the method
Data recelved from Hayden was as analyzed therefore. the respectlve dllution
factcr was applled to the analytlcal results to obtaln the corrected value These

data are presented rn Appendlx C

Prior t6 analysls of each set of samples. the lmeanty of the NMO analyzer -

" FID is checked.by. cahbratlon wnth gas standards of propane in alr at L
~ concentrations rangmg from 19 to 3000 ppm The FID llneanty is. consrdered

: acceptable if the: response for each propane standard ls wlthm +5 percent of the
‘mean response from all four standards | »

confirmed.by 1 the fact that | no methane response is obtamed atthe FID Afler
conflrmmg that the oxldlzer is; operatlng at near 100 percent effi clency (no FID .
.response) the reductlon catalyst is checked Tnphcate m;ectlons of 10 000 ppm

D-7




methane are made with both the oxidizer and methamzer in line. The reductlon
catalyst performance is acceptable if the response for methane is within 15
percent of what it was w1th the oxldlzer and methanizer bypassed

Pnor to and at the concluslon of daily analysis of samples, FlD response

factors are determined and the system operation checked by making tnpllcate B
injections of four component gas mixtures through both the oxldatlon and-
reduction catalysts. The four component mixtures consist of 50 ppm carbon
monoxide, 2 percent carbon dioxide, 500 ppm metha_ne,and propane. The
propane concentrations of these standards are about 20, 100, or 1000 ppm.
The response factors for the sample analyses are determined form the
integrated peaks created by carbon dioxide and propane.

NMO Analyzer Blank-- - \ ‘

‘ ‘The blank value for the NMO analyzer is checked between each analysls
of cal:bratlon gas-or sample tanks by purgmg the sample loop with dry, clean
nitrogen and. injecting the nitrogen as a sample An aeceptable blank level is
Iess than 10 ppm C1 -

-

D-8




‘descnbed in EPA Method 6 > R

SAMPLING APPARATUS

DETERMINATION OF SULFUR DIOXIDE EMISSIONS

Samplmg procedures used dunng thrs test program follow those SN

The sulfur d'°x'd9 (502) samprng trarn used in these tests meets desrgn

‘specifications establrshed by the Federal EPA and is: assembled by PEI o

| personnel It consists. of: &

 Eube - s/ Hasteloy (6'275) tub. APIUQ of quartz wool is placed in.

- the end of the probe to remove partrculate matter

j,m,pmge_cs - Four rmpmgers connected in series wﬂh glass.ﬁ.-t all

. ';The first and third impingers are of the Greenburg-Smith-desig ffl'he “
-.second and fourth impingers-are: modified by replacing the tip with-a -

- carryover

1/2-in. i.d. glass tube. extending to within 1/2-in. from the bottom. ofthe -~
flask. Glass wool is placed in the ﬁrst U-jomt to prevent sultunc acrd mlst o

| - Vacuum gauge. ‘leak-free pump, thermometers

| 'fmpable of ‘measuring temperature to within 5°F, dry gas meter with 2

percent accuracy, and related equipment to maintain a constant -
sampling rate and to determrne total sample volume e

| ‘B_aLQme.IEL Anerotd Wpe to measure atmosphenc pressure to io 1 in. Hg.lz

SAMPLING HEAGENTS

ﬂate_[ Delonlzed drstllled to contorm to ASTM spectﬁcatlons Dt 193—74 o

* 40 CFR 60, Appendix A, July 1989.

A




ANALYTICAL REAGENTS

‘Water - Deionized, distilled

ni l

' SAMPLING PROCEDURE : :

; After the sampling site and the requrred traverse points are. selected the

- stack pressure temperature, moisture, and range of velocity head are .
measured according to procedures described in Methods 1 through 4.*

. ‘_ .One sampling point is chosen and the train is assembled as: follows 100_ ‘

‘: milliliters (ml) of 80% isopropanol i in the first |mp|nger 100 mi of 3 percent

? ‘hydrogen peroxide in both the second and third rmpmgers, and 200 grams of
silica gel in the fourth impinger. A portion of each reagent is retamed for use as

a blank. The train is assembled as shown in Fgure D-3. The samplmg train is

- leak-checked at the sampling site before and after each test by plugging the

~ inlet to the first impinger and pulling a 10-in.Hg. vacuum. All leaks are corrected
before. samplmg begins. The probe heater setting is’ adjusted during samplmg
to prevent any visible oondensatlon Crushed ice is placed around the
impingers and more ice is added during the test to keep the temperature of the
gases leaving the last impinger at 68°F or less. |

At the completion of each test, the train is removed from the stack and
. purged for 15 mmutes o

SAMPLE RECOVERY |

. The contents of the first i |mp|nger are measured and discarded. The
. contents of the second and third impingers are measured and placed ina _leak_-_ -
free polyethylene container. The second and third impihgers and connecting
glassware are then rinsed with distilled, deionized water and this rinse is added

" 40 CFR 60, Appenix A, July 1989.

D-10
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to the Same polyethylene cor-itainér. - The container is sealed and identified, and
the liquid;le\_/el is marked. ' '

ANALYTICAL PROCEDURES : _

The volume of each sample is recorded and diluted to 1000 i with
deionized, distilled water. An appropriate aliquot of this solution is pipetted into
@ 250-ml Erlenmeyer flask. Deionized, distilled water is added to bring the
volume to 20 ml. 80 ml of 100% isopropanol and two to-four drops of thorin
indicator are added. The solution is titrated to a pink end point using 0.01 N

barium perchiorate. ‘A blank is titrated in the same jr'nanner'as'.t'he samples.

D-12




_DETER-MmA:r}i'oN?[. OF Nlﬁ':rn-oe}EN -0x.ibE --'_Ems,sﬁlong RS

The followmg method is: used for thts test program Samplmg procedures

o follow those descnbed in. EPA Method 7A‘ i

SAMPLING APPARATUS o R o __
| The mtrogen oxlde (NOX) samplmg tram used m these tests meets desugnfgff_.
' _specrf ications: establlshed by the. Federal EPA Assembled by PEl personnel it
consists of the followrng R | ; N

Probe - 5/8-|n Hasteloy (C-276) tube. A plug of quartz wool is placed in - ‘-

4,

m__l_e_cnp_n_Elas_ Two-hter borosullcate, round-bottom flask wrth short ‘
neck and. 24/40 standard taper opemng, protected agalnst |mplosmn or -
- breakage | | . _ o

B Elaskialxe Two-way stopcock connected to a 24/40 standard taper
jomt ' | _

_Man_rf_om - Conststs of a two- and three-way Tet‘lonm stopcock and
connected 2410 standard taper jolnts ' _

Temperatijre Gauge - Dlal-type thennometer capable of measunng 2°F :
lntervals from 25°t0125°F ‘ . o :

Mag_uy_l_n_e_ Tublng capable of wnthstandmg a vacuum of 3 in. Hg
absolute pressure N S

Eump Capable of evacuatmg the collectlon flask to a pressUre equal to "
or less than 3.in.Hg. absolute - o ST

B_a_o_mete;[ Anerold type to measure atmosphenc pressures to :l:O 1
_lan R

" 40 CFR 60, Appendix A, July 1989.
ol }D-‘1}3““

the' end of the: probe to remove partuculate matter as shown in Flgure D- SRR
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SAMPLING PHOCEDUHE o
' After selecting the samplmg srte and. the mlmmum number of traverse

poirits, the stack pressure, temperature, monsture, and. range of veloclty head =
‘are measured accordmg to procedures descnbed in EPA Methods 1 through 4 .
f - One sampllng pomt representmg the. average flow rate, is chosen The :
. sampling flask is charged with 25 mi of ‘absorbing solution (made by-1 mlxlng 1
“liter of drstllled water, 2 8 mi of concentrated H2304, and 6 ml of 3 percent
‘Hzoz) A portlon of the reagent |s retalned for use in prepanng the: callbratlon o
standards. - S R o | Com
‘With the sample valve closed the flask valve open, and the
_ pump/manometer valve open to pump. the flask is evacuated to' less than 3

~ .in.Hg. absolute’ pressure Flask vacuum is detenmned by movrng the T L

s ; pump/manometer valve to manometer Leakage is checked by obserwng the

e manometer for pressure fluctuatlon Any vanatlon greater than 0. 4 in.Hg. over a
R mlnute period is corrected before sampling. | DR
W'th the flask valve closed the: sample valve open and the '_
:pump/manometer valve tumed to pump, the sample apparatus is purged for 5
~minutes. The probe heater settlng is adjusted to prevent any-visible

- soondensatlon Wrth the sample valve closed and the pump/manometer valve

o open to manometer an mmal flask vacuum ls deterrnlned by opemng the flask

'valve The sample valve lS then slowly opened allowmg stack gas to enterthe
- flask. “The vacuum is: allowed to drop to:3 in. Hg. (approxlmately 15 seconds),’
~.‘and then the sample and flask valves are closed The flask is shaken for 5
\mlnutes to ensure contact between the sample and absorbmg solutron

SAMPLE RECOVEHY PROCEDURE ‘ : o
" _The collection flasks are transported to PEl for sample recovery The
flasks are set aslde for a mrnlmum of 16 hours ‘Atthe end of that: penod the
flasks are shaken for 2 mlnutes and the fi nal flask pressure and temperatures
: are measured All pertment data are recorded on the recovery data sheets
i - The contents of the flasks are measured volumetncally and transferred to
- a polyethylene contauner The flask i is then nnsed wuth two separate 5-ml o
| portlons of deromzed dlStl"Ed water and the solution |s added to the same

- contamer

© "40CFRE0, Appendix A, July 1988,




ANALYTICAL PROCEDURE

The volume of absorbing solution is recorded and diluted to 50 mi with
deionized, dlstnlled water. A 5-ml aliquot of this solution i is pipetted to a
volumetnc flask and diluted to 50 ml with delomzed water. The samples from
the second dilution are analyzed by ion chromatography A calibration curve of
ug NOx versus peak area response is prepared | using standards of known
concentration.

D-18



descrlbed in EPA Method 10 >

| _' DETERMINATION OF cmonmonoxms(co) GMISSIONS

* Sampling and analys:S:’of co emrssxons wrll tollow those procedu;res_ﬁ:" -

SAMPLING APPARATUS

The samplrng apparatus (shown in Flgure D-5) meets all the desugn

specmcatlons establlshed by the Federal EPA lt consrsts of:

ELQ_QQ Constructed of 3/8-m |d 316 stamless steel tube and equnpped -
with a filter to remove partlculate matter ' _ _ C

Mo_sju_ehlsg_o_ck_out 1 1/2-in. o.d. column constructed of Teflon'rM and |
-contammg srllca gel to remove water vapor s . R

3 -Bme_Me_m_[ Rotometer wrth needle vaive’ 10 malntaln a constant flow rate .
'vthroughout the samplmg period in a range from 0 1o 1.0liter per mmute

-,S_ample_ﬁu_n A leak-tree dlaphragm type to prov:de a constant flow . |
through the rate meter - C

- Leak-free wlth approxnmately a 70 liter capacrty TR
Manutactured by Calibrated Instruments, Inc., the bag is a: patented 5-ply L
construction containing layers of polyethylene polyamid, alummum torl e
polyvmyldechlonde. and polyester ‘

The sample bag |s mttrally evacuated and the sample train is set up as

-shown in Flgure D-5. The probe is placed in the stack and the samplnng Itne
purged before sample collectlcn After purglng the bag is connected to the-
_sampling system and a gas sample is collected at a constant rate throughout

the predeterrmned samplmg penod ‘ a o

'ANALYSIS

An NDlFt spectrometer |s used for CO analysus of sample bags The

| mfrared gas analyzer uttllzes a measurement pnnclple based on CO havung a

" 40 CFR 60, 'Apbendix A, July fte_ee. :
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known charactenstrc absorptlon spectra in the lnfrared ranges The analyzer

- contains an mfrared detector that uses the. nondnsperswe smgle -beam -

" technique which alternates modulatlon of the sample and reference: cells The
' reference cell'is frlled with a nonabsorbmg gas and sealed -and the’ sample is
'~ routed through the: sample cell When COis present in the sample some
radiation is absorbed by the CO whlch causes the detector lnputs to be..

unequal and produces a capacltance change- in the detector This capac:tance ;:_"‘ ‘
change in the detector is desrgned so that. the ﬂnal output |s proportlonal to the .

. concentration of CO

The mstrument has detectlon ranges of 0to 50, O to 250 Oto 500 and 0 SR

1o 1000 ppm co and |s guaranteed by the manufacturer to meet the' followrng S
performance specrﬁcatlons o T - ‘

05ppm

0 7 seconds to 90% full scale

Ze_l'Qj_Lﬁ 0 5 % per hour or :l:1% for 24 hours, hlchever is: lower :l:2% o
- full scale over 3 days ‘ o | |

E,LQQI&LQ_D. 1%full scale o |
| No.lse :l:O 5% of full scale (maxlmum)

+ +0.5% of full scale on 50 ppm range it % full scale on 250
. 500 and 1000 ppm ranges R L

lent coz rejectlon ratren 40 000 to1; water vapor .

rejectron ratro, 20 000 to 1 total Iess than 1 ppm

The analyzer is set up as shown in Flgure D-6 The NDlFt was allowed o

arm up fora mtmmum of one hour Zero nltrogen and cahbratlon gases
. containing CO in mtrogen were mtroduced at the analyzer to establish the

instrument zero and: span settlngs After the: analyzer performance ‘was venfled o S
' the calibration gas was introduced through the gas conditioning apparatus. The . =
* gas conditioning apparatus consists of two teflon"M columns connected in series .

R " - -with leak-free connectlons and |mmersed in an |ce water bath The first column S

contamed appro:umately 200 grams of dnente and was. used to remove
‘moisture from the: sample gas The second |mpmger contains. approxxmately
500 grams of ascante absorbent to. remove carbon dloxlde (COz) Thrs ‘
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_procedure venﬁed that the samplmg system is leak—free and free of any
contaminants which could interfere with the analysis. N '
_ Each bag wrll be analyzed consecutlvely by attachrng it to the mlet ot the
condmomng apparatus Gas wull be pulled from the bag and analyzed to a
. constant response foras: mlnute period. _ o G
- After completlcn of the test, the analyzer is agaln callbrated wrth the zero
gas and the. three.CO calrbratlcn gases These gasesare lntroduced into- the

N condltlomng apparatus An overall callbratlon equatlon is generated by usrng

- the pre-test callbratlon pornts of chart dwrsrons versus CO concentratrons in the
callbratlcn gases The chart dwrsrons recorded during the tests are rnserted |
_into the equatlon to generate the CO concentratlons If the: post-test callbratlons y
. ;ﬁjvary by less than 2 percent from pre-test cahbratlons all data are: reduced
i using pre-test callbratlons S A




DETERMINATION OF HYDROGEN ‘.CH'LORIDE EMISS_ION‘S"

:Hydrog'e'n chloride '(HCI) emissions are ;me?sur_ed with a proposed EPA
~ Method 26. Inthis method a sample is__extracted_f‘rom the source and passed
through a dilute sulfuric acid solution. The HCl gas is dissolved in this solution

and forms chloride ions which is subsequently analyzed by ion
chromatography.(IC). - . -

SAMPLING APPARATUS o

The sampling train used in these tests is assembled by PEI personnel
and meets all design specifications established by the Federal EPA. The
sampling apparatus consists of: - |

" Probe - 5/8-in Hasteloy (b-276)'tube.

Eilter Holder - Pyrex glass with 'heating system capable of preventing
moisture condensation. S S

" Eitter - Palffiex™ quartz fier, 3-in diameter. |
Impingers - Four Greenburg-Smith design impingers ‘conn‘é_cted‘ in series
~with glass ball joints. The first and second impingers are of the
Greenburg-Smith design. - The third and fourth impingers are modified by
.. Temoving the impinging plate and extending the tube to within 1 3em

(0.5 in.) of the bottom of the flask.

Ealﬁome_tg_[ - Aneroid tube type to measure atmospheric pressures to 0.1
inHg. | o

SAMPLING PROCEDURES S I
' Approximately 200 grams of silica gel are placed in the fourth impinger to
remove moisture prior to the metering system. One hundred milliliters (ml) of




0.1N sulfunc acad (H2804) are placed in each of the fnrst two |mp|ngers as the o

absorbmg solution for HCI.. One hundred ml of 0.1N sodlum hydroxrde are - -

~-placed inthe third lmpmger to protect the' pump from any chlorine’ gas (Clg) that

“may. be present. ‘The train is set up with the probe as. shown in: Flgure D—7

. The sampling train is leak checked at the samplmg site prior to each test run.

'by pluggmg ‘the inlet to the probe and pullmg a’15-in. Hg vacuum and at the o

_ ‘conclusnon of the: test by pluggmg the. mlet to the probe and pullmg a vacuum

' *equal tothe: hlghest vacuum reached dunng the test run PR

| o Crushed ice |s place around the |mplnger to keep the’ temperature of the

- 'gas leaving the last lmpmger at 68°F or less. 'Sampling will be conducted at a

single point wrthm the stack’ and the samplmg flow rate wnl remaln constant o B

‘throughout the samphng perlod | o TR

RECOVERY PROCEDURES B : N
Upon completlon of each sample run the sampl'ng tram is Ieak-checked% &

~.and disassembled. The lmplnger sechon is sealed and carefully transported to‘f._- PRI -

“the cleanup area. | o o :
~The amount- of molsture collected is: determmed by welghmg each

i ”-|mpmger betore and after the sample run. After being’ welghed the thll’d and
- fourth. |mp|nger contents are dlscarded Sample recovery contmues as tollows:_‘ =

o Contarner No. 1 The contents of the:'::"rst and second |mpmge‘ -and

e thelr respecttve dlstrlted water nnses are placed ina Ieak-fre SO

. .'polyethylene contatner whtch |s labeled and sealed wrth the ;llqwd level-i_
marked i - S

o _Contamer-.‘ No 2 A representatl }.e'b__ ) ___of the 0 1 H2$04_ bs
o 'solutlon wnll be taken and placed ina leak-free polyethylene contamer L

| whtch is Iabeled and sealed wnth the Ilqmd Ievel marked.  © "

ANALYTICAL PROCEDURES L ‘ .
| Ion chromatography IS used to analyze the recovered samples for
chlonde ion.. Analytlcal procedures wrll follow those descnbed ln EPA Method
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300.0.* The results will be reported as HCI and the mass emission rate is
- caleulated from the product of the HCI cencentratlon and the volume’mc flow
rate of the stack gas ‘ | S

* The Determination of lnorgamc Amons in Water by Ion ChromatograhpY. EPA-60014-84-017
March1984 oo ‘ . o . Ll




DETERMINATION OF FUEL GAS -CONTENTS‘

Sampling and analysis of the landfill gas will be conducted to determine
the concentrations and mass emissions of the following: methane (CHg),
nitrogen (N2), carbon dioxide (COy), hydrogen sulfide (H2S), and total sulfur.

SAMPLING APPARATUS S -
- A schematic of the sampling apparatus to be used to collect landfill gas
' ~samples for the above compounds is presented_in-Figure‘ D-8. This sampling
- apparatus will be used at the landfill gas. flare irilgt. s_anipling site. Assembled by
PEI personnel, the train consists of the following: - |

Sample fine - 1/4-in. o.d. teflon™ tube.

- Leak-free oil-less piston type compresser with the ability
‘to deliver >50 psi, - S -

Pressure gauge - 0 t0 100 psi.

‘ ! _ i --300cc 316 stainless steel cylinderical
‘container with shut-off vaives at both ends. -

'SAMPLING PROCEDURE |

_ - The sampling apparatus will be set-up as shown in Figure A-8. Initially

the sample cyiinder will be purged with landfill gas by opening both shut-off

~ valves with the sample pump on for 1 minute. ‘After this period, the shut-off

. valve at the outlet of the sample cylindef will be closed. A sample of the landfill
gas will be collected by pressurizing the cylinder to 240 psi. After the targeted
pressure is reached. or exceeded, the inlet shut-off valve will be closed. Thp
cylinder is then removed from the site and shipped overnight to the analytical
laboratory. B ' :-

D-26
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ANALYSIS .
Analysis for CH4, N2, and CO2 will be conducted according to
procedures described in ASTM Method D 1945, "Analysis of Natural Gas by
~ Gas Chromatography".* This method uses a gas chromatograph equipped with
" a themal conductivity detector (GC-TCD). Analysis for H2S and total sulfur will
~be conducted by chemiluminescent detector.

* * Annual Book of ASTM Standards, Section 5, Volume 05.05.
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CALIBRATION PROCEDURES AND RESULTS

All of the equipment used was c_:alibrate'd according to the procedures outlined

Pitot Tube Calibration

The pitot tube- used in samphng was constructed by PE! Assoc:ates, Inc., , and
met all requirements of EPA Method 2, Section 4.1.™ Therefore, a baseline
coefficient of 0.84 was assigned to each pitot tube. See Figures E-1 and E-2 for
- alignment requwements of Method 2, and Fi igures 3a through 3b for actual lnspectnon
data of the pitot tubes used during the test program

| Dry Gas Meter and Orifice Meter | _ | '

~ Figure E~4 shows the setup used for the initial and post-te'st.caliorations. A wet-
test meter with a 2-cubic-feet-per-minute capacity and + 1 percent accuracy was
used. The pump was run for approximately 15 minutes at an orifice manometer set-
 ting of 0.5 in. H,0 1o heat up the pump and wet the interior surface of the wet-test
meter. The information in Figure E-5 (example. calculatlon sheet) was gathered for the

initial callbratron, and the ratio of accuracy of the wet-test meter to the dry-test meter
- and the AH@ were then calculated. '

Post-Test Meter Calibration Check

. A post-test meter cnhbratuon check was made on the meter box used during' the
test to check its accuracy against the last calibration check. This post-test calubratlon "

Ofﬁce of Air Programs Publncatron No APTD—0576
™ 40 CFR 60, Appendix A, July 189, |
E-2



TRANSVERSE . |
"TUBE AXISy. .

- 1= OPENING ™.
i '\ PLANES- *

e sonen

: Py - Y'OSD‘- SP S_]sa Dt. ‘Z

10.48 cm < D, < 0.95 a B P S
(316 1n) 0 - (38 An) CBSSIDE PLANE = . 0 o

Figure E-1. Properly constructed Type S pitot tube, shown In: (1) end view; face. "
opening planes perpendicular to transverse axis; (b) top view; face opening paralielto " . -
longitudinal axis; (c) side view; both legs of equal length and centerines coincident, .
when viewed from both sides. ‘Baseline coefficient values of 0.84 may be assignedto

pitot tubes constructed this way.
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'LONGITUDINAL z _
TUBE AXISU
'

Figure E-2. Types of face-opening misalignment that can resuit from.ﬁéld use or
improper construction of Type S pitot tubes. These will not affect Cp so long's a, and
a, <10°, B, and B, <5°, z <0.32 (1/8 in)and w <0.08 cm (1/32 in.).
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tot Tube No.

PITOT TUBE INSPECTION DATA SHEET

Date

Inspector

30l

lA."K ﬁkq

: Bé,m_m=..

e p——

o

_ Degrees "5

Degrees

lo

- <10°

Dy

 Inches

-“ulnEhesﬂf

lnches

0.35

_ h’5f?13‘?4§3 - -

G'r,.

0.185 < Py <0. 380f

_____.————————'——_—_

P ()

Y
Degrees

o

sin’

S ‘Inches

s$1in

;?K5? l“¢ .

‘ .l.ﬁ

) <o _125

Feet

PT

Pz
Inches

| ‘P 2“

}nches

" gpecifications

jlncheé

56\

=

,iTZb€)

| 001

T050 #1500

f"'fqaf’"ﬁpfi's.f"_z::?‘3"59 o |

*<‘0.o_1o_ o

P

—

ower 1ine in each table is limits for meeting specifications.

" Figure E-3a." Pitot e inspection data sheet. X

Inches = S




PITOT TUBE INSPECTION DATA SHEET

Pitot Tube No. 523 Date -7 |/ \{o \\C\O __ Inspector H w”.«HAMs

L e & ] s
Degrees Degrees - Degrees _Degrees
<] 0° ' <10° X <5 - . <§°
D‘t ' P_' o 1-05 ‘Dt N 1.50 Dt
Inches | Inches - Inches .- Inches
0.375" 10 | 0.39F | 5¢3
- 0.185 < Pt <0.380 | - T ‘ B
Yoo ¢ AR Pein (Yf) I Psin_"_(ﬁ") |
Degrees 5 Degrees . | = Inches - ___Inches
|- | \* | oo’z 0.013%
- . . <0.125 <0.03125
Py I 2 Y| IEE N B Meet
Inches - Inches Inches ~'specifications
S5\ T eag 002 T
- 1-05D, <P, <1.50 D, | 1.05 D, <P, <1.50 D, | -

—

Lower line 1n each tabl-e".is_jimits -'-for; meeting spec'ifications,

Figure E-3b. Pitot tube inspection data sheet
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must be wrthnn +5 percent of the initial calibration. Both the initial and post-test
calibrations were performed as described in APTD-0576 ' Three calibration runs were
made with the average orifice settmg obtained during each test run and with the
) vacuum set at the maximum value obt alned dunng each test run. After the post-test
“calibration check was made, all three runs were wrthun the £ 5 percent range allowed
by EPA Method 5." ' . ' o _
" The initial meter box cahbratron data are presented in Fgure E-6 The post-test

meter box calibration data are presented in Fgure E-7. ' | |

Thermocouples

The thermocouples were calrbrated by comparing them agalnst an ASTM-3F
thermometer at. approxrmately 32°F, ambrent temperature, 100°F and 500°F The
thermocouples read within 1 S percent of the. reference thermometer throughout the
 entire range v_vhen .expressed in degrees Rankine. If the thermocouple did not read
within 1.5 percent, a correction formula based on a least squares analysis of the data
was utilized. The correction formula corrected the data to within 1.5 percent. The
thermocouple was checked at ambrent temperature at the test srte to venfy the: cahbra-
tion, Cahbratlon data are presented in Fi igures E-Ba and E-Bb

Digital lndicator for Thermocouple Readout |

A digital indicator was calibrated by feeding a series of millivolt stgnals tothe
input, and companng the indicator reading with the reading the signal should have
generated Error did not exceed 0.5 percent when the temperatures were expressed
~in degrees Ranknne Calibration data for digital mdrcators used dunng this samplrng
o | program are shown in Figures E-9a and E-gb.

Dry Gas’ Meter Thermocouple

The: rnlet and outlet dry gas. meter then'nocouples were calrbrated by companng |
them agarnst an ASTM-aF then'nometer at approxrmately 32°F, amblent temperature

" 40 CFR 60, Appendix A, July 198S.
e . E8



PARTICULATE SAHPLING HETER BOX INITIAL CAUBR.ATIDN N "3

METER BOX NO

: .C.A_L‘IIBRA:TOR_:‘} A

: Leak Checks

Positwe (mimmm £ ‘in. H20): .
" Kegative (within '3 in. Hg of .ﬁ]

' *Not.-to- exceed 0.00% cfm

| orifice

Volume -

| aAnonsmc Pazssunz (Pb)

F7'7

2-7 66’

» r-r&npersturegm:.f»-~

1 manometer | wet test:
setting weter

- BH "
An K0 '

Het test

*F

Dry gas meter -

rﬂet
o ‘ ; B

Outiet |
. To y

e

o Te
3’5 v

Avefage :

ute) Qﬂ cfm' 21 Tn. Hg . S S

Nacuwm |0 o b
-;ofi;--‘ setting |
test in
g Hg
min

7

0.5 |

=
72

77

S‘?Z

'7'7 75'

as‘.ﬂﬁ?- /0 s

77 .

7‘?. 7S

, _71_ T

79

975

(5,53 26| /0 .. -. ol

74

8/ -

1.5

72 ]
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.s*l‘/.”'

|10

2.0

e

225 |

T4z, €

. '."/6 N R
! 38 10k
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7y

53.5" '
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1343.15¢
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4.0

5

-_&?500'

72, . B
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; 167::‘,‘5‘

:'T‘D

IZH‘W
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oy must hot deviate: b_y nore than +0.02 y.
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A\'E"ge oy

o BHE must not. de\nate b_y more. than 0.15 in “20' -
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Figure E-6. Particuiate sampling meter box iniial calibration.




PARTICULATE SAMPLING METER BOX .~
POST-TEST CALIBRATION -

'DATE: 9{/75/% e | METER BOX NO. F?‘—_? _' :
BAROMETRIC PRESSURE (P, ): 2£3 in. Hg  PRETEST Y: _.ZB% Me: A0
_- PLANT: /D% ' ~ PROJECT NO. Sermle
 PROJECT MANAGER: __  CALIBRATOR: _ X 4ets.
|Orifice - Wet'teét'Dry gas  Temperatures - . | Vacuum |Duration|
manometer| meter meter [Wet test _Dry gas meter- |setting| of run
setting |volume |volume | meter InTet',Out]etAvgrag " |
H Yo |V W | Tei [Tai | T4 _ ? |
in. W0 | #6802 [ oF J ok |er | ok lin g |min | oy | ase
1 sl 72 |77 |27 78 | |
[ | 1o PEETIEI T s e
__Wseso| /- |79 |77 |s3g e L7713 |l
| | -"'.--'-.”‘/75.'.930 72— |79 |77 |7%s ;s | I
/o, S ' | | - [ 440,32 L
At |1 122052| 72 | 8( | 77 ke /% 770 |97
P 2 e YR 2 DR R B
T !,.7 Jwz0zl 72 |@z|77 kazss| /__Z/’? T (1 1Y7
| | | Post-iesﬁ average;*; - -‘T?I- r47
= ‘ = = ' e —
(Vg )0 Py D0 Tg+460 ) [ (0.037)( a0 ) [(T, +a60)( B 7] 2
( vd )(Pbar * AH”B.'a)(Tw-+ 460) (Pbar)(Td * 4$0) ( VW -L- '
(L ) 2753 )Ns38 ) | ea)(sv6 ) [Srz)3y )] 2
| Pm N 26y Ns32) | Gielszg VU )
12 28532 )S385 ) | Losep) s ) s32)(4¢77]
(#2020 27267 NS32 ) | @sisses Il o ol
10 /3 0 29¢3 Mszgzs) | Cospd pog ) [ls32)(,7 35 ) *
(1225 )0 24y N S532) | @fss)sznzs) ( ,3 )

*To be the average AH used during the test series.
**To be the highest vacuum used during the test series.
***Post-test y must be within the range, pre-test y +0.05y
Post-test Ad@ must be within the range, pre-test AHE +0.15

Figure E-7. Particulate sampling meter box post-test calibration




THERMDCOUPLE CALIBRATION DATA SH[ET

Date: ll 7 -gﬂ\ L "7:1 i E Thermpcpuple Np 646
‘.,_[*'-;‘* | Reference /\SE;T7&4 '53}2

Callbrator
 Range: ]

_ A S Reference RN RESTENR |

Reference | B thermometer . Thermocouple. ) ‘ "
point |  Source,* - temperafure. : . temperature, _,_fD1fference.:m;

R R '745 ﬁ‘jﬁf]']fgg _jf:';éﬁléfpl__,c:;iep
T | | 35 37 4o

| & Fw']
LJ

*Source: 1) Ice Bath
- . 2) . Ambient: .
-3) Water Bath
. 4) 0il Bath -
**Percent d1fference

*'f \f.Referencertem °R-- thermocou te temp °R. xuiOO%” SO
N "Tﬁ(Reference temp °R). . FK

o where °R °F + 460

_ Each percent d1fference must be less than or equa] to 1 5%

 Figure E8a Theﬂﬂocouplecalbrahon deta sheet. -




Date:

THERMOCOUPLE CALIBRATION DATA 5*_'5?7_ :

Thermocouple‘Ne}:

(Reference temp °R)

where °R = °F + 460

/2115 /55 34
Calibrator: __ (= TApx< Reference: _____AsTm 3
Range: |
_ , ‘Reference S
Reference ~ thermometer Thermocouple |  ~
‘point Source,* temperature, - ‘temperature, Difference,
No. °F - °F B
1 2 N2 12 _0
2 1 32 KXY 0
3 3 210 A lQ | 0
p 4 cirg “42¢ o
~ *Source: 1) Ice-Bath
2) Ambient
3) Water Bath
4) 01l Bath
**Percent difference
' ° - . .
Reference temp. °R thermocggp1e temp. °R . 100z

Each percent d1fference must be less than or equa] to 1.5%.

" Figure E—Bb'..' Thermocouple caﬁbfat’ion‘ data sheet.
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| BERCCOPLE DIGITAL WDICATGR
- CALIBRATION TATA SHEET * . PO

_3, /7 mmcmn K. / -

o fafun
bl dincancae

nPER.\'ren /*/_..ka?’ mm‘u‘b "C’/ 7\ -

CA.LlBRATlCN DE‘JICE ND V- HAN'JFACT\.RER

-._-..-.....‘_.x ........ .

—mw -

- -

EEEEE AT mu.u.m £ DIGITAL TNDICATOE
TEST POIKT: mmvuu ; 'rm..an-'a.. .mmmz amwc.
BT '

deg F.

SlGHﬂL ’ de; F.

s

100

1600

a0

Percent di!tf‘;éhé: nsi" uless than Jot:g&ml. to OSI -

- Pezcent diﬁa‘re"e R B e T

¢ o (Equ val:a‘ tup"a ure. du I Dmul ludmtot tnpentun, dq nuoon

(Eq'-iulent ua,t'atuu. dez l)

: \Hhe-e, de‘ R dq ; e ‘5@ DRI

anure E-Qa Thermocouple dlgltal mdlcator mhbratton data sheet
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THERMITOUPLE DIGITAL IKLIZATOR
CALIBRATION PATA SHEET

eii:

2l24] %

-

o7

———— e ol e

BRFATRR: D) e g

S 4 EQUITALENT I DIGITAL {RDICATOE. @ :
TEST FOIR:  MILLIVOLT @ TEMPSATURE, & TENFERATURE READING, ¢ "DIFFERINE °
RH 0 SIGNAL ¢ dep. F Ot deg- F S

1 ¢ -0.6:2 0 : ! P oz |
2 180 100 : /80 ! O
300 me i we g 201 : /5
-_.: : ; : _ ‘. : 9 .
¢ ! 6052 ¢ 30 3 200 ' O
S io8at o a0 '7@0 o
6 1 0.5 - - sey.. 17177\ o
- ._-: : : A : & Lk N
700 2B 10w : 7‘7 : LI
. : .2l
. T [ J . : .
6 : 20.%5 1300 : / z 75 ' : 28
---------- L LT S - Lo
9 I ks e @ ' ) : .
2 VLY. A
10 @ ax?TR2 : ys00 3 s

/8 2}

* Perzent differease sust be less than-of equi to 0.53

Pezzirt dif

fesesca:

-‘(EquEAnle:!. teaptrature, deg. R < Digi_&! Indizator tesperature,, dé(. 211008)

' Einatent tea;s:au;e. dez. B

Wheoe, deg. R = deg. T« 452

Figure E-8b. Thermocouple digital indicator calibration data sheet. _'
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o

RY GAS TRERNOCOUPLE

'CALISPATION DATA SHEET -

- Reference.

point
"No..

| Souroev

 Referenze .|
‘thermometer
1 tegperature

deg. F

S

Thermocoupie
-temperature . |

deg.F

‘Differénce
deg. Frt

L b

par

“ha

b -

w2 I

.

LW

B &?HQQﬁ/ff.
f3&;‘/”44?qgauf,}. R

/40 ‘

| Reierence | .

I thermozeter | T}

- tezperatuse! | e
4 ceg. Fo A

- %' :;ﬁﬁi-ﬁ

 Figure E-10. Dry gas therl'l'loc‘-”l-'wlta- calibration data sheet. o

.
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and approximately 110°F. The thermocouples agreed within 5°F of the reference
thermometer. The thermocouples were checked at ambient temperature prior to the
test series tc__venfy c_ahbratlon. Calibration data are included in-Figure E-10.

: -_lmpinger Thermocouple

T‘ne |mp|nger thermocouple was cahbrated by comparing it agamst an ASTM-3F
thermometer at approxlmately 32°F and ambient temperature The thermocouple
agreed within 2°F of the reference thermometer. _The thermocouple was checked at
ambient temperature prior to the test series to venfy calrbratrdn Cahbratron data are
included in Frgure E-11. '

“Trip Balance .

The trip balance was calibrated by comparing it wrth CIass—S standard weights,
and it agreed wrthrn 0. 5 gram. Callbratrcn data are shdwn in Figure E-12

Barorneter

The ﬁeld barometer was cahbrated to wrthm 0.1in. Hg of an NBS-traceable
mercury-rn-glass barometer before the test series. It was checked against the -
mercury-in-glass barometer after each series to determine if it read wrthrn 0.2inHg. if

it did not read within 0.2 in.Hg, a correction factor was determined for the last test
series. Calibration data are mc!uded in Fgure E-13.

- Orsat Analyzer

The Orsat analyzer was calibrated before the test series by deterrmmng the

percentages of oxygen, ‘carbon monoxide, and carbon dioxide in-a cahbratlon gas
_ contalnnng known percentages of each. The analyzer read wrthm 0 5 percent of the
) _kncwn value for each gas. Calibration data are shown in Fgures E-14a and E-14b

E-15



"H'lMPlNGER THERMDCDUPLE
CALIBRATIDN DATA SHEET

e fe Tax

v —

Reference- | © .~ .| -Reference " SN |
point ‘Source' . | 'thermometer Thermocouple"”
No. - 2] ‘temperature | ‘temperature: lefETEHCE'_
Lﬁdég.aff o ' deg.;F ' deg e

1 '__” 1 _:; .' / '7 _ .::f;7 }.:;_. ‘:.it_ ':
T = ] |

FR I B

'Source. 1) Anbxentw"5 
2) lce bath

"Dxfference lust be less than 2 deg._ :tiboth_pdinﬁs L .

* Figure E-11.. Impinger thermocouple callbration data sheet.




Balance
No.

Date |

* TRIP BALANCE CALIBRATION DATA SHEET

Mass determined for

~ Calibrator .| 5 g [Error| 50g |Error |

100g

Error |

419

!4_7/—?@_

5.0 500 0.0

3 Neese 0.0 |

100.0

90 |

12/i5]%9

D.CAFYILL |52 |o0| 50| 0.10

100.2

0.0

Yig
| i9g

/,,2//5/ s??

D, Cpdie

5.2 -O-R? 50,05 0.05

100.0

o-0 |

1199

12559

10, 15

0.5

METTLER

9999

0.0 j',

E==

Pz

- Error must not exceed 0.5 grams-at each point.

' Figure E-12. Trip balance calibration data sheet.
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| BAROMETER CALIBRATION L0G

BAROMETER
N

: ;-_£1¥-:rfji1£==J

L Skzo - Booik S000o-1

PRETEST . o o |

- [BAROMETER |
|READING

REFERENCE | =
BAROMETER |
READING - | o

-~

DIFFERENCE* |

_[pATE |

- |cALIBRATOR |

| POST-TEST

BAROMETER |.. .. |-
" |READING'

JBAROMETER | TP
READING ‘

- |DIFFERENCE**|:

|oate

@IBRATOR ) 7 . 7 D

MK T L1
* *Barometer i§”deustédfsbgth§¢3différénbe-doeg:not,exceed;0505;1n;3ﬂg; s

- **Barometer is="°tvad5u5t8ﬂ;'ilf'dfffefence_exceed_0;10in;'Hg;siﬂform;Pfoiect,w -
U manager immediately, . . .. o 0 Ngsniom project.

| e e oy

’;E§19fi'f'f'




PEl ASSOCIATES INS ' Réferehce Gas: Matheson Gas Prodt-!cts,i f_ric.

11499 CHESTER ROAD | R Cylinder No. 4 _
‘CINCINNATI, OHIO 45246 ‘ .Control "No.
‘ (513) 782-4700 © ' Analysis: C02- :5 :
0,- fO
co- 2,0

ORSAT CALIBRATION DATA SHEET

-.orsatNo /‘7[3 _ _3_ Gas: CO

45 5D ' 55

+ b - —— ——

“cal i-_lirator " Date | PN

- Value |
determined{—

O)O%'ILL .’1’/3490 sm0| 5.0
g 7o

&’KZ%- c?/r%/%o'_”"gg"'_f._o |

Figure E-14a. Orsat calibration data sheet
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' F’El ASSQC]ATES lNC.
- . 11499 CHESTER ROAD
N\ ClNcmNA'n  OHIO 45246

} 'i (5131 7324700

ORSAT CALIBRATION DATA SHEET

..Reference Gas:

.Matheson Gas Products, Inc.
Cylinder No. g4 -
.Control No. iﬁ“-v”
Analyswg CO 5;
€0~ ,,70 _

N L P

-Orsa tNo o

Gas
@5

.-w

Value

ENTEY I _1 o

i A i

/@0

' -f“detann1ned\ :gf£   -; 

¢ "3‘0 S I

54? cpf"i e

?3

7 5 NENNE

lgure E 4b

Orsat eallbratlon data sheet.






