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This report is mtended for use solely by Browmng—chs Gas Services Inc. for the specific purposes dl:cnbed in; the eontracmal
documents between TRC Environmental Corporation and Browning-Ferris Gas Services Inc. All profm:onﬂ services performed
and reports generated by TRC have been prepared for Browning-Ferris Gas Services Inc.’s purposes as desctibed in the contract.
The information, statements and conclusions contained in the report have been prepared in :accordance with the work statement .
and contract terms and conditions. The report may be subject to differing interpretations and/or may be misinterpreted by third
persons or entities who were not involved in the investigative or consultation process. TRC Environmental Corporation therefore
expressly disclaims any liability to persons other than Browning-Ferris Gas Services, Inc. who may use or rely upon this report
in any way or for any purpose.




" TABLE OF CONTENTS

‘Section SR .. Page
1 INTRODUCTION 1
1.1 OVERVIEW........;.-;;.' ..... L e 1
1.2 REPORTSUMMARY...............‘. ......... R PR
2 SUMMARY OF RESULTS ................................. el 2
2.1  WAUKESHA ENGINE EMISSION RESULTS ce e el 2
2.2 VISIBLE EMISSIONS RESULTS ..................... e )
3 PROCESS DESCRIPTION ..... e e D .12
4 SAMPLING LOCATION .. ; e e e, 13
5 SAMPLING AND ANALYTICAL PROCEDURES e, . 15
5.1 OVERVIEW 15
‘5.2 PRESAMPLING ACTIVITIES ...... . D L.
521 Continuous Emissions Monitoring System ........... . .. ... 15
5.3 *. ONSITE SAMPLING ACTIVITIES ............. ... " L1900
' 5.3.1 Dctcrrmnatlon of the CEM System Response Time ........... .20
5.3.2 Emission Testing for NO,, CO, 50,, THC, 0,, and CO ceeee..s 20
5.3.3  Emission Testing for Methane, Gas Chromatograph Analysxs ..... 20
.34  Visible Emissions Observation e 21
5.3.5 - Velocity Measurements . ... ..... . . e e ST 21
536 Mmsture Determmauon ........................... ... 23
6 QUALITY ASSURANCE .. ... E— e 25
6.1 OVERVIEW25
6.1.1 Calibration Procedures . ... . . .. e e, .. 25
6.1.2.. EqulpmentLeakChecks ....... 26
6.1.3 - Cyclonic Flow Check .. .. . ... e i e e ..o 26
6.1.4. Calibration Gases . 1.'_',-'. A e 26
~ 6.1.5 Method4SampleTram ...... ......... 26
6.2 DATA REDUCTION AND VALIDATION ....... e .y
6.2.1 ' Data Reduction e e e, 27
6.2.2 -Data Validation . ... ............. ... e R &
Appendices ] o
A FIELDSAMPLINGDATASHEETS e R W K
- B~ CEM DATA AND CALIBRATION . SHEETS ...................... oo B-1.
C '~ GAS CHROMATOGRAPH DATA AND. CALIBRATION SHEETS?-'._ NN 0 RSN
- D V.E. OBSERVATION DATA AN'D CERTIFICATION SHEET ERIN o
E '___-_FAC]LITY PROCESS DATA e N A el JESL
F

_- "sCALIBRATION SHEETS AT NI -

ii



TABLE OF CONTENTS (continued)

TABLES
Table Number - " Page
l b ' . B .
2-1  BFI Chicopee Engine Emissions AVErages .. ...........coceeeruerereens 3
22 Method 4/CEM Sampling Parameters - Runs 1-3 .. ... oovvenneenneeeen o 4
2.3 Visible Emission TeStRESUIS . . v oo vvinvretunnmrreeeenneoaannenes 5
9.4  Visible Emission Data Summary -Run 1 .........covvinevenn 6
2.5  Visible Emission Data Summary -Run 2 ...... ... ..o 8
2-6  Visible Emission Data Summary - Run 3 ........cooceenennnnn. P (1
FIGURES
Figure Number ' . Page
41  Stack Sampling Location .. ........ PP 14
5-1 TCEM System SChematic . . . vvvvrnnnrenverunsnnmenameeeercuen: 17
5-2  Tedlar Bag-Sampling Schematic .. ..... ... o uitieeriiirauaan s 22
5-3  Method 4 Sampling Train Schematic ....... . .. oo, e 24







L

- SECTION'1"
INTRODUCTION

1.1 OVERVIEW

TRC En;iironmcntal Corporation, under conu'ééf to Browning-Ferris Gas Services, mé-, (B'FGSI) |
conducted an emissions compliance test program on one ‘Waukesha engine generator on

December 14, 1993, The engine generator is located at BFGSI’s Chicopee, Massachusetts
facility. This comphancc test program determined the gaseous pollutant and visible emission
rates from the engme generator. All compliance testing was conduCted in accordance with 40

CFR 60 Appendix A reference methods.
12 REPORT SUMMARY

Thxs Teport presents the results of the test program completed at BFGSI’s Chicopéé facility.
Included in the followmg pages are descriptions of the sampling location, sampling and analyucal

_proc‘cdures, and TRC’s QA procedures which ensure the mtegnty of the reported data. A
. summary of all test results is presented in Section 2. Additionally, appendices are included

which contain all relevant field sampling data sheets, continuous ‘emissions’ monitoring data
sheets, gas chromatograph data sheets, visible emission observation data and certification sheet,

and facility process data.




- SECTION 2
‘_ SUMM}ALER-Y-'OF; RESULTS

Thrs SCCHOH presents a summary of the ermssron testing results on the Waukesha engme_‘%f‘
generator. The ﬁeld samplmg data sheets are located in- Appendix A. Commuous ermssrons '
momtonng data can be found 1n Appendlx B Gas chromatograph datais. located in Appendtx e
C The v1srble observauon data and certtﬁcauon sheet can be found in Appendtx D. The facrhty‘
process data can be found in- Appendtx E Cahbratron data sheets can be found ‘in Appendtx F .

2.1 WAUKESHA ENGINE EMISSIONS RESULTS

‘Three 60-n11nute test runs were conducted at the outlet stack on the Waukesha engme generator

This engine is desrgned to. produce 1025 Kilowatts per hour (KW/hr); 'I'he ‘emission’ results for.

NO,, CO, SO,, and TGNMO for the three test runs are presented in terms of parts per million
(PPm), pounds per hour (lbs/hr), and’ grams per horse Power hour (gm/HPr). These results are o
P resented Table 2‘1' Samphng Pafamﬂers and: flow rates’ obtained durmg each test. Tun. are,

presented in Table 2-2 The emrssron lmuts stated i in the permit were met. The ﬁeld data. sheets T
can be found m Appendtx A The contmuous emissions momtonng data can be found in

Appendrx B and the gas chromatograph data can be. found in Appendrx C.

2.2 VISIBLE EMISSIONS RESULTS

_Three 60-mmute vrsrbie ermssrons observatton test runs were conducted Decernber 14, 1993 on

the engme generator Readmgs were obtained from the flue gas exiting the stack. The overall

percent opacity for the engine generator was 0. Table 2-3 presents the average opacrty recorded

during each observanon test run.. ‘Tables 2-4. through 2-6 presents the visible ermssrons dataf.; :
‘Summary for each run. The field data recordmgs and certtﬁcatton sheet can be found' in -

Appendtx D.
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TABLE 2-2. BFI- CHICOPEE Lo
METI-IOD 4/CEM SA]\/[PLING PARAN[ETERS RUNS 1-3

Rum No. _ 2 3
Date 14-Dec93| 14-Dec-93| - 14-Dec-93| -
Start Time 11:49] - 13:42 130
Stop Time 12:49] 14:42 _ 16:30| AVERAGES
Barometric Pressure, in. Hg . 2939 29.39 2939 29.39
Net Sampling Time; minutes 30,0 30.0 300! 30.0
Volume Metered, of 22115 22361 | 22528 22.335
Avg. DGM Temp, F - - 95 100 100/ R
AVG Delta H, in of H20 2.0 2.0 2.0 - 2.0
|AVG Delta H, in of Hg- 0.1471 0.1460 01471 0.1467
DGM Calibration Factor - 0.980 0980 0.980] 0:980
Volume of Gas Collected, dscf 20,344 20,407 20.555 20,435
Total Water Collected, mL 516 544 515 sas
Volume of Water Vapor, scf 2433 2565 2711 2.570
Moisture, % 107 112 7| a2
Dry Mole Fraction, 100-%M | 0.8932 0.8883 0:8835(  ©  0.8883
CO2 at Stack, % dry - 11.00 108 1097 . 1n02].
02 at Stack, % dry 8.94| 9.16 933 o4
CO+Nz,%dyy Co, 80.06 79.76 79.70 |- ©79.84
Dry Molecular Weight, Ib/lb mole 0020 304 T 3013 303
| Wet Molecular Weight, 1b/Ib mole - 28.82 2878 .8m 28.77
Excess Air at Stack, % - 733 710 79.7 6.7
Stack Area, sq. in. (14+inID) 153.9 153.9 153.9 153.9
Static Pressure, in. of H20 1.50 200 225 1.92
Stack Pressure, in. of Hg 29.50 129,54 29.56| - 2953
| Avg. Stack Temp F 710 711 708 _ 710
| Avg. Sqroot ofDeltaP 1.5167| 1.5316 154110 - 15208
| SDE Average - 51887 52.408 52672 52.322|
Pitot Coefficient . : 084 084 o084 0.84
.. | Stack Gas Velocity, afpm - 7668 7,745 1] 11
| Stack Flowrate, wet acfin 8,197 8,280 ‘8329 8,268
|| Stack Flowrate, dry scfm - 3257| 3974 3286 3272




'TABLE 2-3 o
VISIBLE EMISSION TEST RESULTS
| Rum Time % Opacity
' Date No. Period ' Process Run Averages :
| 12/14/93 11:00t0 12:00 | Engine Generator
! 12/14/93 2 12:00 to 13:00 Engine Generator
12/14/93 13:00 to 14:00 Engine Generator
Overall % Opacity: ‘ 0
BRCVEREWK1
5




TABLE 2—4. VISIBLE EMISSION DATA SUMMARY RUN 1

‘Date: 12/14/93

Company: Browning—Ferris Gas

, MA

Facility: Chi

- Process: “Landfill Gas Engine Ganarator

Run:

Start Time: -

11:00
1130

Observer: Timothy J. Senger

Stop Time:

' ‘Hi.&.g.lm&ﬁl .

Rolling
avgs,

' © o o o

. &=-min

0:% Opacity

30 Minute Average: =~




Commaents
WFC=VES .H'I

11:30
12:00

Roliing
S=min |
avEe.

Process: Landfil Gas Engine Generator

Start Time:

Stop Time:

. Dute: 121483

S—min

aves.

0 % Opacity

0 % Opacity
7

VR

L -

3§

TABLE 2—4. WISIELE EMISSION DATA SUMMARY — RUN-1 {continued)
min

Browning—Femic Gas Services, Inc.

m m §
w M o 0 0o 9 0 ¢ © 0 0 0 0 O O O O O 0 0O 0 0 D Q-0 O 0 0O V.o o o
ﬁ_a
-1‘ L] m
m - =} [ 8
» c o 0 0 0 0O 0 0 0 O 0 0 C 0O 0 0 0 0 ¢ 0 0 O 0O 0 0 O O O o .
° §
. =
..%
M.. 12345073901234537890123453”390
m. . - " - ™ ™ v » = N © NN N W N N ™M
§9 5 3| ¢
w = H — .




12:00
12:30

[ G~min

CavgR.

" Process; Landfill Gas Engine Generatar

" Daté: 121453

' Stop Time:

DATA SUMMARY — RUN2

1~min
‘_.v-

TABLE 2-5. - VSIBLE EMSSion

Reading Irtarval .

15 -
"

14

10
11
12
13
14
15
18
1:7_' '
18
19
20
21
23
24
25
26
27
28
20

i
L

0% Olnﬂty
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TABLE 2—5. WVISIBLE EMISSION DATA SUMMARY — RUN 2 {continued)

12:30
13:00

Rolling

| avgs

Procesz: Landfill Gax Engine Generator

ﬁh: 12!14[95

Start Time:

B8—min
v,

_ Stop Time:

1—min
avgs.

Raading interval

15
soc.

Chicopes, MA

Company: Browning—Ferriz Gaz Sarvicss, Inc.
Facility.
Obszerver: Timothy J. Senger

L

10
1"

12
13

14
15
18

17
18

19
20
21
23!
24!
25
26
27
29

BFIC-VET M7

0 % Opacily
0 % Opmcity

..anui-mm: -

Run Average:
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TABLE 2-6. VISIBLE EMISSION DATA SUMMARY — RUN 3 (continued)

Process: Landfill Gas Engine Genera}tor'

Dah: 12/14/93

Company: Browning—Ferris Gas Services, Inc.

Facility: Chicopee, MA

3

Run:

13:30 .
14:00

Start Time:
Stop Time:

Observer: Timothy J. Senger

"No.

20

0O O O O O O © O O © O O O o o O o O 0o O
sy
H.‘m‘w.
g b @
©
c .
__mm
e ®
c O O O O 0O O O O O O o 0 O O O 0O O O O
g . )
£ i
E @
I &
- N
. 0O o o o O OO O O G O O O o @ o O o © o
o ¢ .
v
O O 0O O 0O O 0O 0O O 0 o O ooooo.ﬂuoo
.M. o 0O O 0 0O O O O 0 O 0 O o O O O O 0o O o
1] : .
g v
Mq.m
> §
o o M < w

30 Mintute Average:

0 % Opacity

Flun Avarage:

D % Opacity

11




SECTION 3
PROCESS DESCRIPTION |

“The Waukesha engmc gcncrator locatcd at BFGSI’s Chlcopee fac111ty 1s an mdustnal englne :
gencrator ﬁtted w1th a Woodward hy drauhc govemor and unllzes fuel at a rate of 7 350' ‘

of mcthanc gas 1s‘909 Btu per cublc foot wh1ch w1]l provrde for an mput ranng of 10 8 nn]hon_-
Btu per hour ‘For th1s test program, the. engme gcnerator was at the lnghcst poss1b1e load .
producing 1025 KW/hr Thc load obtained. during this program was beyond normal operauon. .
for the gcnerator Facﬂrty process data can bc found in Appendlx E. '

12




- SECTION 4
SAMPLING LOCATION

Sampling of the flue gas emissions were .cond_ucted from two 90° sample ports located on the
outlet stack of the engine generator. Each of the three test Tuns were 60 minutes in length
consisting of a velocity profile before and after each. Percent moisture was determined for cach

sample run.

Figure 4-1 presents a schematic diagram of the sampling location of the duﬂet stack. The outlet -
stack was 14-inches in diamefer which corresponds to an internal stack area of 153.9 in®. The
matrix of the 8 velocity sampling points within the 14-inch stack, as defined by Method 1.
Percent moisture was determined from a single point of average velocity within the flue gas.
Flue gas emissions for NO,, CO, SO, TGNMO, O, and COI2 were determined from a three point |

traverse across the sample plane.

13
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SECTION5
SAMPLING AND ANALYTICAL PROCEDURES

5.1 ~OVERVIEW
The ‘compliance test program consisted of three test runs at the outlet location of the engine
generafor. Each test run was 60 minutes in length with a 30 minute moisture train per run.: The

test methods uﬁliicd, in accordance to-40 CFR Part 60 Appendix A, were as follows;

. Methods 1 and 2 Velocity Profile

. Method 3A - O, and CO, Determination
. Method 4 ~ Percent Moisture - |
«  Method 9 Visible Emissions -
. Method 6C SO, Determination
. Method 7E NO, Determination |
e Method 10 | CO Determination
. Method 18 Methane Determination
. ‘Method 25A  Total Hydrocarbon Determination

5.2 PRESAMPLING ACTIVITIES

. Presampling activities included: Equipment calibration; cleaning of the sample train glassware;
and setup of the continuous emissions monitoring system for NO,, CO, SO,; THC 0,, CO,, and
methane. The setup of the TCEMS and subsystems are described in detail in the following

-subsection.
‘5.2'.1' Continuous Emission Monitoring

" TRC followed procedures _quﬂineﬂ-in the EPA publication 340/1-83-016 regardihg setup and

operation of its transportable continuous emissions monitoring systems (TCEMS). The TCEMS

15



consists of three s’ubsysten'ts sample acqmsmon/condmonmg, sample analy51s and a data
acquisition system (see F1gure 5 1). The sample acquxsmon/condmonmg unit is designed toj

deliver a representauve sample of the stack gas stream to the sample analys1s subsystem Since

the stream must be clean and: dJy for proper analyzer operation, a spun glass ﬁber ﬁlter, nop-

contact' glass unpmger tram condenser and a Permapure dryer were. used for paruculate and f
moisture removal The sample hne was: heat traced to-ensure that the ﬂue gas mamtamed its.
vapor state as 1t was drawn to the momtors Pnor to the condensanon removal syStem, a sample v

of the flue gas- was analyzed for total hydrocarbons and methane
Sample analyse_sg were c'onduct_ed using the following ;analyzers:

- aHoriba MFA 311A oxygen analyzer;

*+ ' a Slemens Ultramat 5E carbon monox1de analyzer

. a Thermo Electron Model 10 oxide of mtrogen analyzer'
. Coa Honba PIR2000 carbon’ dlox1de analyzer' o

. . a Western Research sulfur dlox1de analyzer;

« a Ratﬁsch total hydrocarbon ana]yzer

. and a Hewlett Packard 5890 Senes 2 FID/ECD gas chromatograph (GC)

. In each case, accurate: interpre_tation-of ‘analyzer "re'sponse"-requiresi the systemati_c‘f‘jc':alibfaﬁﬂrll of -
the instrument against gases of known 'concentrations- A calibration equation is determined from o
a linear regressmn of known gas concenu'auons versus msu'ument response The. equatlon used~-5j :

to convert mstrument s:gnal 1o concem:ranon umts follows

o E'Cdﬂcehﬂ'aﬁdﬂ ='m * (reSPonse)- + b

where: . m. . = slope of calibration curve - =
o respomse = instrument signal (volts)
BT =yintercept of calibration curve

16
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The data acquisition subsystem' consists of a Yokogawa data acquisition monitor which is
.designed' to receive "and"log‘f in-Strument' ‘s'i‘gnal's‘ (raw voltages) at user defined intervals. In
addmon the Yokogawa was programmed to perform the: prev1ously menuoned concem:ratJon |

calculanon

Once the. system was set up, the TCEMS. was connected to a power source and brought on-lme

. Prior to samplmg, -the sample acqursmon/condmonmg system was leak checked by the followmg

procedure
a. plug the system calrbrauon lme, S .
b ‘v'observe that the flow of the Totameter’s reaches zero Lpm;
‘-observe vacuum, and '

s

do confirm that sample vacuum dunng samplmg does not exceed vacuum attamed
_"'_durmg leak check “ | o BN

‘The uutla] phase of mstrumental analysrs methods requlred cahbratron of all mvolved momtors
" Atthe beglnmng of the day, d1rect mstrument cahbranons for Zero and at mlmmum two upscale o
- gases were performed pnor to mmauon of tesung Followmg the direct cahbratJons, system
_ .. calibrations were performed both pnor to and followmg each run using zero and one upscale gas
'concentrauon TheSe procedures allow for the detemunatton of uutral and ﬁnal system bias; as as . |

well as system dnft

The calibration gas values and in‘s‘tnit’neh_‘t range settings-are-listed-below: .. -

Gas R Callbratlon Gas3‘Va|ne- . | o Instrument Range

No, :‘0 122, 278, 505 ppm L 0-1000ppm F

co '_-o 452 957ppm o |
Sso, ounmlpm




S

THC "0, 48.9, 102, 984 ppm | 0 - 3000 ppm
co, 0,497,101,199% 0-25%
o, : 0,498, 10.1, 20.1 % 0-25%

Callbranon gascs uscd are traceable to National Burcau of Standards Reference Matenals The
measurcment system performance SpeC1ﬁcauons in 40 CFR 60 Appendlx A Method 6C and 25A

are hsted bclow and were the pexformance criteria for this program

Procedure - ' ' Performance Criteria (Me6C)

Zero Calibration Error <+ 2% of the range
Calibration Error _ : < £ 2% of the range

 Zero Drift T <t 3% of the mngc _

' Calibration Drift . <+3% of the range
Zero Bias <1 5% of the hréhge’ '
Calibration Bias , < £ 5% of the range
Responsé Time - < 30 seconds
Intcifercnce Respbnse _ . < 2% of the range
NO, to NO C‘onvcrter | > 90% conversion efficiency

Corrections to the measurement system or analyzer were made if the performance specifications

WEre not met.

'5.3 ' ONSITE SAMPLING ACTIVITIES

Onsite samplmg acuvmes mcluded the determination of the Tesponse time of the CEM system, o

ermsswn testing of the portablc engine gcnerator and the collection of operauonal data.
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5.3.1 Det'e'r’*ndrl_atlon*bﬁ the_ CEM System Resp_()nse Titne

After the CEM system was set up, response time was determmed Zero gas was 1ntroduced at
.the CEM system cahbranon gas valve assembly unnl a stable Ze10 response was achteved Once '3
achieved, cahbrauon gas was sent through the system wrth ume a]lowed for a stable response h
This procedure was conducted three nrnes A downscale response t1me was also conducted three N
times startmg at a hrgh span cahbranon value and swnchmg to 2e10 calrbratron gas Trme was
allowed for a stable response The perfonnance specrficatrons requxred that each measurement

point be the' sample ttme plus twrce the response time.
532 Emission“:Testing _fq‘r;No,,_,'(:‘o-,fso,, THc, 0,, and CO,

EPA Reference Methods 3A 6C 7E 10 and 25A of 40 CFR 60 Appendlx A were adhered to
quantify ermssrons of Oz, COZ, SOZ, NO,, CO and THC respect1vely Emrssrons results are
reported as ppm, lbs/hr and grn/HP hr o

Prior to the tesung of the engme each analyzer was caltbrated drrectly and through the system - -'
‘Direct cahbrattons involved challengmg the TCEMS with EPA Protocol 1 gas and settmg the
' analyzers with zero and one’ upscale gas The analyzer was then challenged wrth a second_ -‘
upscale gas. System cahbratron consrsted of challengmg the samplmg system wrth zero gas and
only one upsca.le gas System caltbranon was conducted before and after each Tun wrth the final-- '

calibration the mttral for the proceedrng test run..
533 Em'is_sion"l"esting for Methane,--Ga's_'mChromatogrfaph- Analysis SR o

Outlet flue gas samples were collected for methane uuhzmg EPA Method 18. An mtegrated ﬂue- -
: gas ‘sample was collected usmg @ bag-m-drum techmque Thrs procedure un]rzed 4 Tedlar bag_' .
- placed msrde a ngrd contamer The Tedlar bag was evacuated and attached. to a l/4 1nch Teflon‘ -
h sample line which is attached to a- stamless steel probe. ‘Once the ngld contamer was placed ‘

under a slrght vacuum equahzatlon occurred and a sample of flue gas was drawn through the
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K sample line into the Tedlar bag. Sampling was conducted at an approximate rate of 0.35 Lpm
- for 60. minutes to yield a total sample volume of about 21 liters. These Tedlar bag samples were
then analyzed by TRC’s GC FID/ECD according to EPA Method 25C. Figure 5-2 presents a

schematc of the Tedlar bag sainl';ling system. GC data sheets are located in Appendix C.
Total Gaseous Non-Methane Organic’s (TGNMO) were determined .using the difference between
the THC ppm results aﬁd the methane ppm results. The following calculation was used:

THC ppm - CH, ppm = TGNMO ppm
5.3.4 Visible Emission Observation

* Method 9 of Appendix A Section 60 of the Federal Register and Section 3.12 of Volume III of
the Quality Assurance Handbook were the basis. of the visual observation procedures. Method
9 involves the determination of plume opacity by an EPA certified observer. Visible -cmissibns
observations were recorded on standard EPA-approved data forms following the procedures given .
in EPA Method 9.  Readings were recorded every 15 seconds, in groups. of four, for the duration -
of three 1-hour test runs. The field data sheets and the EPA certified observer’s certificate can
be found in Appendix D.

5.3.5 Velocity Measurement_s _

Velocity measurements at the sampling location were made following EPA Reference Methods
land 2. A Type-S pitot tube with an attached inclined manometer was used to measure the
exhaust velocities at the sampling location. An attached Type-K thermocouple with remote
digital dlsplay was used to detemnne the flue gas temperature. Dunng the test program, velocity
fmeasurements were made before and after each test- The requn'cd number of velocity

measurements pomts for the samphng locanon was detcrmmed following EPA Method 1 for 2

~ . nonparticulate gas su'eam
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A

5.3.6 Moisture Determination

Moisture was determined f;)r each test run according to EPA Reference Method 4. The moisture
train was sampled from a single point positioned at the point of average velocity within the flue .
gas stream. A schematic diagram of the Method 4 train is given in Figure 5-3. Sample gas was
drawn through a stainless steel probe into a series of four impingers designed for. collection of
moisture. The impinger system was as follows: 1st and 2nd - 100 rﬁ_l.;deionizcd water; 3rd -
empty; 4th - 200 g silica - gel (for drying the gas stream and for moisture determination).
Following the impinger system, the gas was drawn through a dry gas meter, a calibrated orifice

and a leak-free oil fiber vane pump.

Leak checks on the train were performed before and after each sampling run. All leak checks
and leakage rates were documented on the relevant field test data Shect,f, The acceptance criteria
for the train is a maximum lcakagc rate of < 0.02 cfm at the highest vacuum obtained during the

run (post-test). The leak checks for every train passed this criteria.
Recovery procedui‘es for the sampling train were:

1.~ Removed the sampling train to the recovery site. |
Noted the condition of the train (i.é., impinger condition, silica gel color, etc.).
The contents of the first, second, and ‘third impingers were measured in a
precleaned graduated cylinder for moistutc gain. Measurements were noted and
the contents were discarded. ' - '
4. The silica gel was returned to its original container and wcigﬁcd to obtain a final -

weight;
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~ SECTION 6
QUALITY ASSURANCE

61 OVERVIEW

TRC Environmental Corporation managément is fully committcd to an effective Quality
Assurance/Quality Control Program whose objective is the deli_vefy of a quality product. For
much of TRC’s work, that product is data resulting from field rﬁéésuremems, sampling, and
analysis activitieé, engineering assessments, and the analysis of gathered data for planning
purposes. ‘The quality. assurance program works to provide complete, precise, accurate, .
representative data in-a timely manner for-each prcijcct, considering both the project?sf‘rxeeds and.
budget constraints. The company QA Director coordinates and directs the overall quality

program with strong management Support.

TRC’s QA program conforms with EPA and NIOSH recommendations and is directed by the
Company QA Director, 2 full-time professional who reports directly to:the Company President.
This give the QA Director the necessary authority and independence to find and correct any
existing quality problems. A QA Scientist reports to the QA Director and assists in implementing -
the Company QA Program. Division QC Coordinators are responsible for.the QC Program
within each technical division; they report to both to their Division Manager and the Company
QA Director. ' o |

This section highlights the specific QA/QC procedures followed on this test program. The
responsible QA Officer for this program is the Company QA Scientist. ~He reviewed and .
_approvcd the Protocol for this program and attended project review meetings to ensure that
appropriate QA/QC procedures were being followed. '

6.1.1_ Calibration Procedures

Calibration of the field sampling equipment was performed prior to the field sampling effort.
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Coples of the cahbratwn sheets were subnutted to the field team leader to take. onsite and for the
prOJect file. Cahbrauons were performed asdescribed in the EPA. pubhcauon "Qualrty Assurance

: Handbook for Air. Polluuon Measurement Systems Volume lII Stauonary Source Specxﬁc |
Methods; EPA 600/4—77—027B" Eunpment cahbrated mcludes the sample metenng system and -
" pitot tubes Cahbrauon data sheets can be found in Appendrx F. | B

6.1.2 .'*'Equipmentf.l‘,_eakff Ché'ck‘s LA

Pri-or--to" sampling, each samplmg train was lea.k checked accordmg to the procedures outlmed 1n:
the apphcable EPA Reference Method Fmal leak checks were performed t0 ensure: that no' leaks‘ :
'developed in' the u-am dunng the course of the test runs Results of all leak checks performed- |

can be found on the ﬁeld data sheets presented 1in Appendlx A
6.1.3 'Cycl‘o'ni_c Flow Che"ck_

The presence of cyclomc flow" W1tlun the outlet stack was checked durmg the prelmunary -

traverses Cyclomc flow was not present 1n ‘the outlet stack

All cahbrauon gases used to conduct mstrument cahbrauons were prepared accordmg to’ EPA '
Protocol 1, traceable to Natmnal Bureau of Standards Reference Matenals ' {
6.15 '_Meth,o'dt4.; saaibn-_ei-r'rgin; REE R

i Prior to and at the conclusron of each run, the moxsture train’ was leak checked to- ensure that a-_
B _representauve morsture sample ‘was obtamed All leak checks were completed successfully

| Molsture gain was measured gravtmetncally from the impingers and srlrca gel usmg an OHAUS' o

tnple beam balance accurate 10.0.1 gram | |
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62  DATA REDUCTION AND VALIDATION

Extensive QC measures were used to ensure the generation of reliable data from sampling and
analysis activities. Proper collection and organization of accurate information followed by clear

and concise reporting of the data was a primary goal in this project.
6.2.1 Datg Reduction
Data reduction perforfned- in the field was limited to the following:
. EPA Method 4 Tcsﬁné -- Check runs for sample voiumc‘, moisture, and associated
parameters. These values were hand '_calculatcd on standardized fonn§ (Appendix

A) with an HP-11C Programmable Calculator and were also checked on. a
- spreadsheet file with a portable computer.

Final data reduction included rechecking field calculations and logging all data into a calculating
‘spreadsheet file via an AST PC. ' |

6.2.2 Data Validation

~ The following criteria were used to evaluate data:

- use of approvcd. test procedures;
- steady-state operation of the process being tested;
- use of properly operating and calibrated equipment;

- collection of the proper sample volumes as per the applicable inethods..

27






r

- o o e i e ek Mt e, o

i
i

APPENDIX A

FIELD SAMPLING DATA SHEETS







APPENDIX B

CEM DATA AND CALIBRATION SHEETS

B-1







APPENDIX C

" GAS CHROMATOGRAPH DATA AND CALIBRATION SHEETS

C-1







APPENDIX D

V.E. OBSERVATION DATA AND CERTIFICATION SHEET







APPENDIX E

FACILITY PROCESS DATA

E-1







APPENDIX F

CALIBRATION SHEETS







APPENDIX A

FIELD SAMPLING DATA SHEETS







LA

Traverse Point Locatlon for Clrcular and Rectangular Ducts

Du:t Dlameter Upstream {rom Flow Disturbance (Distancs D)

05 10 15 .20 25
50 '
- 1 i i I I ]
= (8) Higher Nurnber |a for
Project No.:— — & g s sRas e —
Client: £F!_ Chiespee £
oz = 30— —_
Date: /2 //3/93 - ‘ s 24 o 25 (m)
. . P - 3 .
Sampling Location: &u He! skek E 20— L= Tiaes Ciarawe ]
- /9/” 5 X aosim2siny
Internal Stack Diameter:. - (vatoclty Traverse Oty L
_; /2_ i _E 10 — daecoim -~
Nlpple Length: / y F 7 ‘ | Sk Dlameter w0.33 10 851 m (12-24 )7
_ —— ‘ _
‘ . . )7 /2 _ . ] ] | L1 ] |
| Total Stack Diameter: T s s 7§ 3 1
Duet Dlarneter Downstream from Flow Disturbanee (Distance C
NearESt Ups"eam D|Sturbance (C) il from Point ¢f any Type Disturbance (Bend, Contraction, ete) ,
Nearest D ownstream Dlsturbance (D) Rectangular Duct Equivalent Diameter Determination = =hxw
s . ) T LeWw
. Calculator: _ : - ‘
. Locatlen of Traverse Points in Clrcular Stacks _
: 4 6 18Y10 12 14 16 18 20 2 %4
1|57 44( 22} 26 21 13 15 14 13 11 11
2 |250 145 [1o.s{ 82 67 57 43 44 39 315 a2
3 |750 29.6 [15.4{145 118 99 85 75 67 60 &5
: 4 |933 704 [22.3]225 177 145 125 109 97 &7 7S
1 2 3 2 - 8 — 5 85.4'(67.7|342 250 201 169 145 129 115 105
: ravarsa Polnt 6 95.5 ]80.6]65.4 356 269 220 183 165 W5 132
Traverss | Fraction Traverse Insica of Far ;
Polnt fof Stack ID s',;‘“ Poim | f_‘:’;:; Wall 1o Outside 7 B Lo 74 644 365 283 235 204 180 181
Number 1 (1 2 2=Polnt) ’ of Pert Nipple 8 . 95.3_ 854 750 &34 37.5 26 250 218 194
{7) (3 + 4 = Polnt) 3 um 823 733 625 382 205 262 239
Yy 3.5 TS 10 974 282 793 7.7 613 338 N5 72
L _ 22 _’L/ _ 748 _ 3¢. 3 ?:_b 1 $3.3 854 780 T4 612 383 323
2 |.7res | 74 447 14 {.97 12 979 501 831 764 65.4 607 298
3 | 44 /4 Bub |eEL] ¢ 22 | 13 943 875 812 750 635 602
2N W P foz| | s s 154 e Tt o
5 1e72 1 /d ‘? 478 1277 {18 S84 925 871 820 71O
6 |.¢%6 | /1. 23 14725 17| . 858 503 854 80§
7 |.svs | 4 /253 (6. 03 18 | 885 833 B84 839
S /3 55| - W= 19 861 913 %68
S 4 “‘/: — 1 1] S.‘ 0 : $8.7 940 895
7 8.5 921
19 ) o %835 95
11 2 ‘ SR - s
12 L : _ 989
13 :  Loeatlon ef Traverse Points in Reetangular Stacks
:—: 2 3 4 5§ 8 7 8 8 1.4 12
1-|250 16.7. 125 100 83 71 63 56 50 a5 42
16 2 |750 50.0 375 300 250 214 188 157 130 126 125
17 3 3.3 625 500 417 357 31.3. 228 250 227 08
118 4 §7.5 700 58.3 500 433 389 350 N8 202
19 s 90.0 750 643 563 S0.0. 45.0 409 IS
6 91.7 785 688 611 55.0 500 458
20 7 © 829 813 722 650 51 542
21 8 813 833 750 682 625(-
02 9 - . ¢44 ‘850 773 0B
23 10 95D 834 7827
! 1 §55 675
24 12 958




“: : F'e!d M-Qisthre' Determination

Clien.t': “BFL

Location:—Chricopre

.;/

RunNoZe

Clock
Time

: Mnu . .:c‘.

Gas Meter

CCEVM

-+ Date: —

Project No.:

. /.Z/'//‘i’j

gﬂk3¢

Ope___rator: —

- Orifice
In.HgO (+)

. N L’(?

QSL 1RY

;aﬂ-g“

‘/Js

NEE 6'7

PO

759

W5ﬁo¥

‘7::._()_ B |

0.
X%
9,

~

' /SC/_
1752

7.5C

0.

59240 |

“tﬁmu

.0
1)

7350

K ,25'71_- ‘ /4_

iw

¥

0.0¢;

| Zso

 TotaliAvg |

-Irﬁ"'in ets

Fmal mL / 717

v".‘_ 2
/aD

lmtxal m!._. _LOQ&(

160wl

N‘et mL ‘/]

Total moisture (Net-m?L +

2

Net gm) = —

. Final gmi .

Contamer No ‘

“o| o siicagel

~ 331 ’fa

 Initial gm -

3&(\-80

| Netgm . ~

-(1'): b = _ 4, 37

(2) VM Net.=

(3) TM Avg = -

(4) PM Avg.

= Qg’lculajig’g-_s_-

_ .,
Meterbox No. 3 / 5‘

Y DGM Calibration Factor =
T TM + 460 —_—

il

X . P e8]

1._

Onflce In H20 X 13. s

onf‘ce In. Hg. e

o Vacuum gage In. Hg (when meter is before pump)

o 53; M{PB+PM) M
-(5) VMSTD = 29.92 x (TM + 460) =

' (6) VW = mL H20 + gm S'llca gel

(7) vw Gas = VW x 004715 =

(8) %M = 100xVWGag .~ _
- VMSTD + VW Gas -

L / P
t - .y,

400 x
T e

4

vl g

: ('n’ﬂ ‘1,'!




Field Moisture Determination

-Client: B;‘? Project No.: —
Location: ¢4 jez ges Date: 4 ."z// d
Run No.: L Operator: B '[/ %
Data :
M
| Clock | GasMeter | T™ ™ Orifice Vac. Gage Tmp |
Min ~ Time CEVM | In Out In. HyO (+) In. Hg (-} . Fenp |
~ (000 | Brgslds |95 | Lo L 5.0 7%
5 5 ¢ |63 430 | fee | % ~ 9 | . S.c T
0 o.je_ | AL o | e3 | K Z.o_ . 4 55 25
_15 75 65 |27 o850 /65 | #7 RO Es 78
o 1p o) oy $30 Ligs [77 | Ao 5.5 |79
25 RS 03 | 979 séu) /06 i a0 5.5 18 1
30 2o e | 2832 | /97 77 N - 5.5 g2 R
Total/Avg. ‘ _ )
Impingers | Silica Gel
1 2 3
Final mL / 48’ : /9 7] Contamer No
initial mL /0L 7.1 2 Final gm — _Frleooe
Net mL _ _ Initial gm ; 344 - 60 S_.-
Total moisture (Net mL. + Net gm) = - Net gm : —
| galcg' lations
(N ;’B = - "7?' g? ' Meterbox No. _ $/30 BN
(2) VM Net = ¥ = DGM Calibration Factor = 23 AHE /8%
(3) TM Avg = T™ + 460 e
_ , P '
(4) PM Avg = + Orifice In. HpO x 13.6 = & orifice In. Hg.
=1 Vacuum gage In. Hg (when meter is before pump) |

(7) VW Gas = VW x 0.04715 =

(8) %M =

= 29,92 x (TM + 460)
" (6) VW = mL Ho0 + gm Silicagel =

/,,;..‘ i sheck Ton Led @ ’°"“‘”‘f"1
’ /’ F , 1t ! [3

100 x VW Gas - _ 100 x ¢ =Yy _ L)
VMSTD + VW Gas — ( ) + ( I ¢ )~

01l
L 005

)




Chent

Ef—/

Location; (- Wczpae; a

S

Hun"-No.:'-

- Min

. Clock,
_Time |

Gas Meter -
CCEVM |

' Oéerator

Field Monsture Determma’uon

Pro;ect No

Date: ]52/ / 7/ %5

)65; c.(

™
L Out

_PM

Orifice '+

Vac Gage
ln Hg (-)

0

O 00 |

T5675 |

v/

~
e .

o h nHaO () |

455

SR

.2?'/00 fi?

10 -

9 5-5 O

b0 |

030 ‘/7 |

. é 75’ ,

5Y

25 5t /e |

: __._1‘_”75_

20 -

a\é. vy

297 o

-1

b TS5

2.0
J?«
Jé’ o
A, 0

,? o'

95

A3:07

30/ 5Id

575»-

a0

30 @

77T

“TotalAvg |

1 305. 367

£05 1

‘ 'lmg"ing-é'rs

1

Fmal mL J#

: 2

-3

o

Initial mL _LaO

“NetmL

¢7 : 0 L _. -

O o

ST

Total mo:sture (Net rnL * Net gm) _.' .

" Final gm -

) Contamer No

- Silica Gel .

"~ Initial gm

5"25'53'7”_3‘_ |
32001

© Netgm.

(1) l;B =
~ (2) VM Net
(3) T™ Avg =
- (4) PM Avg =

1]
+

(5) VMSTD = 29, 92 % (TM N 450)
€) vw

"Meterbox No

Onﬁce ln H20x 13,5 -3;

alcut _' n

e 'Y =DEMm Calibration Factor =
" TM + 460 —

_ onﬁce ln Hg. R
Vacuum gage ln HQ (when meter is before pump)

= mL HZO + gm Smca gel
(7) VW Gas = VW x 0 04715 .

X ()

(8) %M = X VW' R 1.0()‘
‘ VMSTD-‘-VW"G-a's T

152 ‘ . - c

N

e

el




Stack Geome'try:&' Gas Vé.i_@':éit\j Data

Page _ of __

" Soursa

ProjectNa.

. Cilent — FEL .S‘ampla Lseation ' «"-:T“A:#’(.r‘- -b’l‘wé
Plant Chicepee Run Ne. &z /
Cperater 3 ,Z:%z { statie, I, ,H:O. L -

Metgr Bex Ne.:

¢ds0

5ket;5h of Szmpling Lcaatioh _ -

25

2/

Time [ - Stack Manecm. Cyclonic
(24 k. S;:';r;::e_ Temp. Reading | . Flew 1
Clack) °FerC® In. HzO | Nuil Angils
- C ‘ Stack Diametar
//g/ . / 7 1 ;}Jé - Q,é) Dlamet.eiﬁ'l]pstra'am
\Ql‘l )07 ' ‘;'/ | ‘Dlame_t_ef'ngwnstrEam... ‘
sA | 2| Dy T
o a3 Ty o=
72 ¥F | 9.¢ o {
o [ o g |
S L e A I
e 12/
B 122 |93
R EYEEE L
S o - Dry 8ulb. —
38 D3 | " v
“ 12202y
B 1220y |




Cdam

Projeet Nc

Stack Geometry & Gas Velocity Data

f}‘r'}.

Plant. .

7 . 1._.77‘
o ey _J-x’C

Operatss 2

L35 de

Meter Bax Ne.,

o -Saur:a‘
sar-rpla Lacation ___ —
| Runie, _;ia;'_z_fu /@m/ /mu_, 2

.. Statle, ln. H0
fa L .

| PEQE___ of

Clozk)

Time -
(2ehr |

Peint | Tﬂﬂ'p

' ‘Fch" 1

Marcr-:
Rean: rg

‘Cyclenie |- .
| Few . |-

L/}/[

In. H=0

| _-m_j 1!

| ¢4 |

_Null Arigle |

{ﬁ‘g/

Dlametars Ups*—aan

S7

| 5 |
134,

oese

| 77

>/

REZS

”T;ZAf];_

- *_;‘L/[Q"

?@w .,9 ¢

Sackl

<7‘

_,/j_,

| Skéteh of Smphngr_ccancn o

Stéc‘.k ma'métér-“ o

Dlameters Dcwns‘ream Ve

Wet Bu!b .

' Dry Bulbz:_"'

AT




Stack Geometry & Gas Velocity Data
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Scott Specialty Gases, lnc N
mmmmwmnswmo FAX 1908)754-7303

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Customer ~ Assay Laboratory ‘ - i
TRC ENVIRONMENTAL Scott Specialty Gases . ; _ Purchase ordér T01497.
Boott Mills South _ 2330 Hamilton Blvd - Scott Project #0723455
Foot of John Street South Plainficld NJ 07080 R

Lowell MA 01352
Aun.: CAREN O'BRIEN

ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol 1 Procedurc #G1 Secuon Number 3.0.4

Cylindu' Number 112110 . Certification Date 10-25-1993 Expxrahon Date 4-25-1994
Cylinder Pressure 2000psig Previous Certification Dates
- ANALYZED CYLINDER S
: Co:oponents. = _ Certified Concentrativn Analyiical Uncertainty* - -
. CARBON DIOMDE ‘ 10.1% - o +/~1%NIST Directly Traceable
| CARBON MONOXIDE 10.2ppm +/-1%NIST Directly Traceable

: 1‘ REFERENCE STANDARD
:

Type Expiration Date Cylinder Number ‘ Concentration
1 CRM1675 . 0372054 ALMO001140 . ) 14.02 %CO2 in N2
CRM1677 | walt AALS208 , _ 9.9 ppmCO in N2
INSTRUMENTATION o :
| Instrument/Model/Serial# - - " Date Last Calibrated ;. - Analytical Principle
CO2:Varian-3700-31608928 - 09/03/1993 o . ecTep
. Co: Ecolyzer 2000 - 1709 - 08/01/1993 ' Electrochemical

ANALYZER READINGS (Z=Zero Gas R=Refereace Gas T=Test Gas r=Correlaon Coefficest)

Components ~ First Triad Analysis Second Triad Analysis - Calibration Curve

CARBON DIOXIDE ~ Dete: 10-25-1993 Respones tmits: % "| | ConceatrationmA+Bx+Cx +Dx +Ex
Zimo " Ri=14.02 Ti=10.1 ‘ ] r=0.9999919 )
= 1402 22=0 T210.1 i Consants: A= .3 7268E-02
23 =0 T3=10.1 B= 4.0 . B=5.7325E-05 C=
Ave. Conz, of Cust. CyL = 10.1 : D ) D= - " -Em=

CARBON MONOXIDE Date: 10-11-15993 Response units: ppm | . Dater 10-25-1993 Respoose units: ppm ‘1" Concentrstion#A+Bx+Cx -l-D: +Ex -
Z1=0 Rl= 9.9 Ti=103 ~ Zimp Ri=59 Ti=10.2 © r=0,9999961
R=9.9 22=0 T2=103 R=59 =0 T2=10.1 - Consmntx: A= 4 D12E0 -
Z3=0 ° T3=103 B=59 Z3=0 TI=102 R3=99 - B=1.0308E-03 C=

. Ave: Cone. of Cust, CyL= 10.3 - ) Ave.'Conc. of Cust. CyL= 102 .~ [ | D= .+ Em=
.3
! Special Notes

. ' , D™

i Page 1 of 2 Analyst Adela Sy



Scott Spec:lalty Gases lnc: et
mmIEVTRD_SOUTH PLAINFIELD NJ o7oao (903)754-7700 FAX: (903)754-7303 - '

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS
Customer ‘_Assay Laboratory - o P —
“TRC ENVIRONMENTAL . ScottSpecialty Gases i Purchase order 'r01497
Boott Mills'South. . e 2330 Hamilton Blvd- © *- ' Scott ProJect#O 23455
FootofJohnStreet -~ - . = = South Plainficld NJ}'07080 - o S
Lowell MA. 01852 o G e S o
Attn.: CAREN O'BRIEN

ANALYT[CAL INFORM.ATION ‘ ‘ -
Certified to exceed the i rmmmum specxﬁcanons of EPA Protocol 1 Pruccdure #Gl Section Numbcr 3 0 4

Cylinder Number 112110  Certification Date 10-25-1593
Cylmder Pressure "’000p31g B ' I_’revlqus‘ Qerhﬁcatmn Dates_ _

ANALY-ZED CYL!NDER‘ _
" Components _ L e Cerhﬁed Concentrahon
OXYGEN. ... . (5. . 7 - Joqe 1% S
SULFUR DIOXIDE ) 16.3|_:pm

-N'ltro"en .- R ‘Balance”

uncertainty is incluive of usual known error sources which at losst inchudes reference stndard error & |

- REFERENCE STANDARD C ‘ . o ;
Type . Expiration Date - Cyiinder Number = Concentratlon .

- CRM2658 °  .05/14/94 = . ALMO17572- i 956%02mm N2
CRM1693 . . 09123194 : © ALMO024299 - S _ 7"ppmSO"mN2

INSTRUMENTATION' o '

Instrument/Model/Serial# N R -DateLastCah'brated e Analyhcal Prmple
02:Varian-3700-31608928 = . - - 09/14/1993 .. . . GCTCD
soz:wnks.Mim-m-m:;T:;‘a L= 10-25-1993 I ~ Infra Red Spectrophotomea-y

ANALYZER READINGS Z=:

'Cqmponents ' Fn'st Tnad Analyss . Seeond de Analyss Calibratuon Curve ) o
oxYGen T D-g,_l&l&lm Response wits: % |, - ‘: N o BB ng-Aﬂx-n-cx +Dx +Ex:]
g LEUUZIx0 0 T RI= 9867 Tieion || . S K ?=r§o.99999:a_ .

'Rz-_js.-sa--;,_z:-p': 2102 . S || Comstamis: . Qﬁ_i.snsmhr )

C=
. 'Em "

| B=0 . Dewy  messe || o S 1 B=4.7835E-05
| Ave. Conc. ofcu:."cyl.-- w1 | S I 0 R

"SULFURDIOXIDE  Daw: 10-13-1993 Rnlpo-cinm.ppm ; ‘:Duu: 10-25-1993 Rnpmm'ppm : .:‘_;.Cé-e;ama.-.uaz-.-cx +Dx +Ex.
T ’ T Zi=gl m-czz CTim164: | |0 Z1m0. - Rim42.2 . TI=162 . 1] r=.999906s o
R2=-47.2 2=0 - - T2=165 . -__--xz=47.2w ‘Z2=0 . T2m16.2 | ‘Comtamt: © . Am -a.snm P
2320 .. Ti=l64 5.412 | .23=0 + . 3162 m-47.z- | B=TE4195 - Ccmo2emsEai - |
' Ave. Cone: oann.Cyl.: 4o "_'-Ave. Conc. afc.n.c:yl.-aanz ' | D=43s6E07 Ex ,

“Special Notes~ o o N

Page 2 0 2 o Analyst John O'shea .




| Scott Spec1alty

Gases lnc

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS

Lowell MA 01852
Ann.: CAREN O'BRIEN

ANALYTICAL INFORMATION

* Customer Assay Laboratory -
TRC ENVIRONMENTAL Scott Specialty Gases ‘Purchase order T01497
Boott Mills South - : 2330 Hamilton Blvd - Scott Project #0723455
Foot of John Street - South Plainfield NJ 07080 R

. Cylinder Number ALM015679
Cylinder Pressure 2000psig

ANALYZED CYLINDER
. Components © . . -

CARBON DXOXIDE

CARBON MONOXIDE

Nitrogen

REFERENCE STANDARD
Type . Expiration Date
CRMI675 . .. 03/20/94
SRM2635A - .03/22/95

INSTRUMENTATION

lnstmmenthudeUSerml#
CO2:Varian-3700-31608928 . )
CO: Ecolyzer 2000-17Q9

Components -

Certification Date 10-25-1993
Previous Certification Dates

Certified Concentration
19.9% '
19.2ppm

Balance

Cylinder Number
ALMO001140
FF30354

Date Last Calibrated
09/03/1993 - -
08/01/1993

ANALYZER READINGS (Z=Zero Gas R=Refereace Gas T=Test Gas_r=Correlation Coefficient)
First Triad Analysis |

Second Triad Analysis

Analytical P
. GCTCD .

Certified to cxceed the minimum specifications of EPA Protocol 1 Procedurc #G1 Secuon Number 3.04

Explrahon Date 4-25-1994

! - "U ' I = .
+/-1%NIST. Directly Traceable
+/-1%NIST Directly Traceable

*Analytical uncertainty. is inchsive of ususl kniown crror sources which at icast inchudes refercace standand ervor & precision of the measurement processes )

" Concentration
| 14.02 %CO2 in N2

24 ppmCDO in N2

Principle

CAREON DIOXIDE
Z1=0 Rl= 3402
R= j4.02 Z2=0

B=0  T3=199
Ave. Conz. of Cust CyL

Daze: 10-25-1993 Response umits: %

Ti=19.9

T2=19.9

B= 14,02
= 19.9

- Calibration Curve
Concentration =A+Bx+Cx +Dzx +Ex
r=0.9999919 '
Consmazs: A= -3.7268E-2
B=5.7325E05 C=
D= . | E=

Zi=0  RI=2
R=24 22%0’
23=0 T=19.1

. CARBON MONONIDE Date: 10-11-1953 Respoase units: ppen | -

Dute: 10-25-1993 Rexponse units: ppm

Ti=19.1 21=0 Ri= 24 Ti=193 .
T2=19.1 r=4 2=0 T2%193
B=24 =0 B=193 KB=4

= 19.1

Ave. Conc. of Cust. CyL= 193 '

Concentyation=A+Bx+Cx “4+Dx +Ex

| r=0.9999961 .
Constants: A= 4.nns-m
B=1.0308E-03 C= ’
D= . Ex

Ave, Conc. of Cust. Cyl.

Special Notes
~Page 1 of 2

Analys? John O’shea



‘-*Scott Speclal

CERTIFICATE OF AN

SOUTH PLAINF!ELD NJ 07080

ty Gases Inc

(908)754—7700 FAX (908)754-7303 S

ALYS_IS_ EPA PROTOCOL GAS.

Customer .~ . . ‘Assay Laboratory . .
. TRC ENVIRONMENTAL . " Seott Specialty. Gases _ Pﬂmhase order 101497
© Boot Mills South, "~ - 2330 Hamilton Blvd : Scott ProJect #0723455
‘Foot of John: Strut South ‘Phajnficld NJ 0‘7030 L : .

- Lowell MA 01852
Attn.: CAREN O'BRIEN

ANALYTICAL INFORMATION ‘ i ' s
Certified to exceed the rmmmum specx.ﬁcatmns of EPA Pmtocol 1 Procedure #Gl Sectmn Number 3 0. 4 o
_ Cylmder Number. ALM015679 Ce.ruﬂcahon Date 10-25-1993 o Explrahon Date 4-25-1994
: Cylmder Pressiire 2000ps:g - Prenous Ceruﬁcauon Dates .
ANALYZED CYLINDER SR S G
_ Comggnem.. o . Certified Concentrahnn Analytical Uncertainty*
- 'OXYGEN.. . F. - '20.0% “+L1%NIST Directly Traceable
-SULFUR DIOXIDE _21.1ppm +!-1%NIST Du'ectly Traceable
Nitrogen Balance | _ |
2 umhuwﬂ_ofmmlhmmrumwhch“_lemmchdunfmmndudmur& ._- e mcamareim
REFERENCE' STANDARD e TR
Type . Expiration Date3_: : Cylinder Number ;'?'- Cdilcéntraﬁon
CRM2659 - 05/14/94 . A.LM017576 SR L 20:63 %02 i xn N2
cmnssa 09123194 ALMO024299 -~ . 47.2:ppmSO2 in N2
INSTRUMENTATION ; :
lnstrnmﬂltIModelISerml# S Datel..ast Calibrated
02: V.lmn-3700-31608928 - 09/1411993 ' ‘
10.25-1993

S02:Wilks. _MmTIAf}m7

ANALYZER READINGS

Components : F‘u'st de Analysls . Seeond Triad Analysls : ‘ '*Calibrahon Curve L
OXYGI-N [ D 10-25-1993 Response woit: & - f‘m-a-ﬂ-ﬂ:-‘-(‘.‘: T B
Sl izime TRl=20.63: Ti=200 1 = T
azazoss 22=0 . ' Tra300 ‘A;—,-x.susl_s'-o:
. Z3m0 13:;200 Ra= 20.63 Cm
,‘Ave.c.uc.ofcun. cyl.- | = ‘ E=f-,'_ :
: __.sULFuxmox_:r‘sf 1-‘Dne. 10-11-1993 Rﬂpommu:ppm || Deie::10-25-1993 Responee units: ppea -] . -Cm“-A+Bx+C: +D: +Ex
R & 1 . ; ‘i:zx.o Ri=472 Ti=212 | | r=9999968
‘ R2=47.2 D=0 T2=212 | |- Consmotyi . A=-8617049
=0 72 || z=0 | menz B=472: | Ba7asares - ‘c-zsma-u
-"'Am Conc. of Cust. Cyi.-'_ 2 SR I '_Au. Cmc.ofCu. cyn.- 22 . cff D--umw S

Specil Notes
Page 2 of 2 |
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APPENDIX C

GAS CHROMATOGRAPH DATA AND CALIBRATION SHEETS -







BFI Chicopee |
Engine #1 - Methane Emissions

w Date Run # Injection # Methane (ppm)
12/14/93 1 1 2,020.9
12/14/93 1 2 2,040.4
12/14/93 1 3 2,073.5
AVERAGE 12,044.9
12/14/93 2 1 2,074.2
12/14/93 2 ‘ 2,050.8
12/14/93 2 3 2,038.5
AVERAGE 2,054.5
12/14/93 3 1 1,993.0
12/14/93 3 ‘ 2,005.7
12/14/93 3 3 1,985.0
AVERAGE _ 1,994.6
TOTAL AVERAGE 2,0313

BFIC-M-1. WK1
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APPENDIX D

V.E. OBSERVATION DATA AND CERTIFICATION SHEET
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APPENDIX F

~ CALIBRATION SHEETS
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Temperature
Orifice | Gas volume Gas volume -.We't tost D"V gas meter
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o5 |<e7 lcos {¢r3lgrq gy |9s85|15 |47 |1.5T oo 062

to |es|esag|cas| S |95 |95 |15 |ar|lass]oor hooc
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; | | T e
VP @460 T —
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g (Pb-‘i_'-13.s ) (tw +4eo) |
; .. 7. Y= Ratoef accuracy of wet test meter to dry test meter.
| ‘ o Tolerance = £0.01. '

AH3 = Onﬁce pressure dlﬁerenna! that nges 0.75 cfm of air
' as 68° F and 29.92 inches of mercury, in. H20 :
Tolerance =+0.15 :
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