Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary .~
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/
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The file name refers to the reference number, the AP42 chapter and section. The file name 2{7_ ~ 7" Section 5.

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be ’ ' Reference
from a previous version of the section and no longer cited. The primary source should always be checked.
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MEMORANDUNM

4

T0: GEMERAL CHEMICAL COMPAMY COMFPLIAMCE FILE

| AIR QbAuTY Dm
THROUGH: ~  CHARLES COLLINS. ADMINISTRATOR. AGD NDgg WYOMIN
BERNIE DAILEY, ENGINEERING SUFERYISOR, AGD

FROM: DA OLSON, COMFLIANCE OFFICER, AQGD
DATE: DECEMBER 7. 1990
SURJECT: COMFLIANCE TEST FOR GR-3-A CRUSHER STACK (HD-121)

On October 22,1990, the Division received a copy of the test report for the
ztack test performed on the GR-3-A emission source located at the General
Chemical Trona plant near Green River, Sweetwater County, Wyomina. Thisz test
effort was conducted on September 24 and 25, 1990. The tezt series was &
Reference Method 5 szeries for particulate mazz emission rate conducted ¥or
General Chemical by The Emission Heasurement Feople {(TEMF} of Canon Citvy,
Colorado.

Lee Gribovicz, Alr Buality District Enginesr, was on-site for this test
effort and observed the test zetup and procedures, which he found to be
satisTactory. Thiz source is an NEFS Subpart 000 source which iz subiect to
An emizzion limit of 0.05 grams/dzca (0.92 gr/dscf), with a mazimum of =even
{7) percent cpacity. ﬁddit¢onn11,, fAir BQuality Permit MD-121 places x cap on
the mass limit of 2.9 lbshr. PMr. Gribovicz explained to both General
Chemical and TEMF personnel that the Division would require hoth front and
back half analvses on thiz test. He indicated that the front half would he
used Tor comparizon against the NEFS standard and the total catch would bhe
uzed to compare against the mass emission cap in lb/hr stated in the permit.
Throughout the day, Mr. brlbowch observed the stack with no visible
emissions.

The raw test data included with the test report were reviewed faor
consistency and emiscion rate calculations were independently performed by
the division to compare with those of the testing contractor. No signiticant
differences were noted. The results of this evaluation are summarized below
and included as attachments to this memo:
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Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



TESTED EMISSION RATES

AGD : TEMP ALLOWARLE
FRONT HALF
ar/dsct 0.0057 0.0058 0.02 (MNSFS)
1b/hr 0.7899 0.7970 ——
TOTAL CATCH
gr/dsce 0.0165 0.0147 ——
1b/hr 2.243 2.048 2.0 (fD-121)

Based on the results of this analysis, it appears that the GR-3-4 ztack on
the davy oT this test seriees was aperating within the requirements of
NSFS Subpart 000 for emission rate and opacity but was exceedino the

mass cap of 2.0 lbs/hr set for this source by permit conditicns in MD-
iZ1.

cc: Lee Gribovic:s



STACK TEST CALCULATIONS

i**##******#****#****#********#**#*********************X********************

en et
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SOURCE:

TESTED EY: Ross & Scappaticci

The Emission Measureme
DATE TESTED: 09/24/90 thru 09/25/90
OBSERVED RY: Lee Oribovic:

EVALUATED RY: Dan Qlson

nt FPeople

General Chemical Company, GR3A Crusher - FRONT HALF

i********#*********#**#*X***********X##*#*#****##i****#****x****t*X**##***K*

AMBIENT FRESSURE (in Hg}

ARS. STACK GAS FRESSURE (in Hg)
AES. AVE. STACK GAS TEMF (#R)

ABRS. AVE. DGM TEMP (¥R)

TOT. VOL. HZ0 COLLECTED (ml)

HOL. THRU DGH (+$t3)

AVE. DEL F ACROSS ORIFICE {(in H20)
FITOT TUBE COEFFICIENMT

AVE. YEL. HEAD OF STACK GAS {in H20)
STD VOL. SAMFLED (sct)

H20 VAFOR IM GaS #STF (ft3)

MOL. WT. WET (1b/lb mole)

MOL. WT. DRY (1b/1b mole)

YEL. 3TACK GAS (fps)

FLOW RATE, DRY @ STF (ccfm)
COMCENTRATION (gr/sct}
CONCENTRATION (1b/sc¥f)

EMISSIONM RATE (1b/hr)

% ISOKIMETIC

TEST #1

noen b
[
5Ll ey
SO ]
1o
m
+
=
[

1 A32E+D2
5.130E+01

‘

2.400E-01
7 .680E-01
4.873E+01
. 883E+00
2.827E+0Q1
2.888E+01
4, 934E+01
1.540£+04

SNV ]

[

9.181E-01
?.113E+01

L 3

TEST #2

£.3B1E+01
2.388E+01
G.O03E+02Z
5.043E+02
5.470E+01
7.048E+01
2.342E+00
2.400E-91
8.190E-01
G.393E+01
3.043E4G0
2.837E+01
2.894E+01
9.302E+91
1.629E+04
2.945E-03
4.207E-07
4.111E-01
?.541E+01

/%/W; 0.0057 16/erf
0.789 'é/hra.

TEST H3

2.3B2E+01
2.388E+01
5.429E+07
5.505E+02
5.960E+01
4.871E+01
2.400E+00
2.400E-01
8.050E-01
5.283E+01
Z.805E+00
2.829E+01
2.984E+01
5,181E+01 -
1.4620E+04
1.035E-02
1.478E-06
1.437E+00
9.397E+01



STACK TEST CALCULATIONS

LRRRIIHHKRKKIK KRR EKARRRKIKRKRRKERRKE KKK KE KKK KIOK LRI KX KKK KKK K

: SOURCE: General Chemical Company. BR3A Crusher-- BACK.HALF
; TESTED ERY: Foss & Scappaticci

x The Emission Measurement Feople

; DATE TESTED: 09/24/90 thru 09/25/90

; ORSERVED BY: Ilee Gribovic:

X

¥ EVALUATED BY: Dan Olson

X

FRIRKEFARERKHRIA KK LRI AR ERKRK KK KK KAEKEKK KKK R KRR F KKK E IR KK Ak

TEST #1 TEST §2 TEST #3

AMBIENT PRESSURE (in Hg) 2.391E+01  2.3B1E+01 2.382E+01
ABS. STACK GAS FRESSURE (in Ha) 2.396E+01 Z.3B6E+01 2.388E+01
ABS. AVE. STACK GAS TERF (¥R 5.423E+02 5.503E+02 3.429E+02
ABS. AVE. DGM TERF (%R 3.432E+02 3.548E+02 3.305E+02
TOT. vOL. HZO COLLECTED (al) 4£.130E+01 5.470E+01 3.940E+01
YOL. THRU DGM (f13) S.233E+01 7.088E+01 4.871E+01
AVE. DEL F ACROSS ORIFICE (in HZ0) 2.282E400 2.5342E+00 2.400E+00
FITOT TURE COEFFICIEMT 2.400E-01 8.400E-01 8.400E-01
AYE. WEL. HEAD OF STACK GAS {in H20) 7.580E-0i 8.190E-31 8.050E-01
STD vOL. SARFLED (=zct) 4.873E+01 3.393E+01 9.283E+901

20 VAFOR IM GAS @STF {F13) 2.885E+00 3.043E+00 2.803E+00
MOL. WT. WET (1lb/1lb mole) 2.827E+01 2.837E+01 2.829E+01
MOL. WT. DRY (1bs/1b mole) Z.B888E+01 2.895E+01 2.884E+01
VEL. STACK GAS (fp=} 4.934E+01 3.302E+01 S.181E+01
FLOW RATE, DRY & STF {ccfm) 1.540£+04 1.629E+04 1.5620E+04
CONCENTRATION (gr/sct} 1.968E-02 6.090E-03 6.396E-03
CONCENTRATIOM (1b/sct) 2.812E-06 8.700E-07 7.424E-07
EMISSION RATE (lb/hr: 2.399E+00 8.5301E-01 ?.138E-01
% ISOKINETIC ?.113E+01 9.341E+01 ?.397E+01

. 0.0108 8 fcf
1455 Blye.



STACK TEST CALCULATIONS
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SDURCE:

TESTED BRY: Roess & Scappaticci

The Emission Measurement Feople

DATE TESTED:
OBRSERVED BY: Lee Gribovic:

EVALUATED BY: Dan Olson

09/24/90 thru 09/25/9

GCeneral Chemical Company, GR3A Crucher -TOTAL

SORRKKAR KRR OO KRR KKK KRR KRR RO AR R KKK KKK

AMBIENT FRESSURE (in Ho}

ABRS. STACK GAS FRESSURE (in Ha)
ARS. AVE. STACK GAS TEMP (%R)
AER3. AVE. DGM TEMP (%R

TOT. YOL. HZ0 COLLECTED (ml)
YOL. THRYU DGM {f+3)

AVE. DEL P ACROSS ORIFICE
FITOT TURE COEFFICIENT
AVE. VEL. HEAD OF STACK GAS (in HZQ)
STD vaoL. SQHPLrD {sctf)

HZ0 YAFOR IM GAS #STP (13}

f0L. WT. WET (1b/1b mole)

ROL. WT. DRY (1b/lb mole)

YEL. STACK GAS (fps)

FLOW RATE, DRY & STP (scfm)
CONCENTRATION {gr/sc¥)

CONCENTRATION (1b/scf)

EMISSION RATE (1b/hr;

% ISOKINETIC

{in HZ0)}

TEST 81

L
(2]

Ji‘JHJ‘-’-Jhl’.JLJ

k.
o

r

m mr
+ +
o)
Oll-'-

.4 0E-01
.580E-01
4.373E+01
£.883E+00
2.827E+01
£.888E+01
4.934E+01
1.5340E+04
£.361E-02
3.373E-06
3.117E+09
?.113E+01

‘*~JEDI".JO~D~"JI':.HI‘JI"I
L]

TEST #2

2.381E+01

L-u80E+”1
G. \‘():E+04-
3.5948E+02
6.470E+01
7.0588E+01
2.54ZE+00
8.400E-01
8.1920E-01
9.393E+01
3.045E+00
._3:*c+01
2.8948E+01
S.302E+01
1.62%E+04
% .Q33E-03
1.221E-06
1.281E+400
?.341E+01

TEST #3

2.382E+01
2.388E+01
5.429E+02
- J0GE+02

FA0E+0L
.8/1E+01
<400E+00
L400E-0Q1
. 0R0E-01
.28 uE*‘Ul
.203E+00
L32PE+01
.8
.1

11

an

BAE+01
31E+01
L G20E+04
1.4893E-02
Z2.418E-06
2.330E+00
7.397E+01
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Conienl. (Fomen %”7/‘”“’
G2/ (eusher
W2v-25/50 -
Data Shesr @/{E}‘/f\m M%W.W '

barcmetric pressure zt site (in Hg) 2249/ 235/ a%
absclute stack gas rressure (in Hg) ' 22.96 23 2325
adsclute average stack gas temp. (CR 5‘%, 2 gz, 3 S$Y2 .G -
ges meter temp. (B)  £Y3 9. LUK sy, S
sctzl volime of water colleciad (ml , é/, 3 5%7 <G A ‘
volime of gas through dry gzs metsr (522 @2.324 ﬂ L7/
2VETZge DT2SSUre CIss alriss orifics fin 70) 2 22 2 fZZ ZZO
Diztc t:b; coefiicisnt a.5% a.cy z?g
7erage velocity hezd of stack gas (i £-0) 4 W68 4.£12 G oS
criss-sectiznzl arez of S:E'E'f (£22) 7,44 {, 4452 008
. - e MT,M_HHG‘ o.0lzy G033 ~0:635YS
=Stal amount of partizulats’Collzctad gy 02l Ga3ic ¢,
totzl sampliing time (minl 7 a 772 772

) - - - M
C-<ss-sectionel arsz oI noizls (£z9) 0. 003 3{55 —_—
—

- - - S
azscluts zverzge ¢

=
(]
th
ot
(]

ast 1 Test 2

R &)y
PR



t,
L]

The Emission Measurement People, Inc.
P.0. Box 935, CANON CITY, CO 81215-0935
Nationwide Watts: 1 800 222-4187
Office Phone: 719 275-0046

L

October 18, 1990

Wyoming Dept. of Environmental Quality
Division of Air Quality

210 Lincoln Street

LANDER, Wy 82520

ATIN: Mr. Lee Gribovicz, District Engineer

RE: Submittal of Emission Measurement Test Report
For Particulate Emissions
GR3A Crusher, General Chemical Corporation, Green River, WY

Dear Mr. Gribovicz:

On behalf of General Chemical Corporation, The Emission Measurement People, Inc.
are pleased to submit one copy of the subject compliance test report of the

emission measurement project which we recently conducted at their GR3A Crusher
near Green River.

Should you have any questions about the project or the report, please give us a
call anytime. We have enjoyed working with you and General Chemical Corporation.

Very Truly Yours,

ot St ..
Petra LaChance
Administrator

JRF /p1

Enclosure(s): (1)

cc:  Mr. Mike Wendorf, Environmental Technician, General Chemical Corporation
(2 Report copies)

Mr. Bernard Dailey, Wyoming DEQ, Cheyenne, WY 82002 (1 Report copy)
Mr. John R. Floyd, Principal, The Emission Measurement People, Inc.

A%
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EMISSION MEASUREMENT TEST REPOR?

of

GR3A Crusher
Compliance Testing

for

Particulate Bmission|s)
GR3A '
General Chemical Corporation, Green River, Wyoming
Test Date: September 24-25, 1990

Prepared for:

General Chemical Corporation

West of Green River
GREEN RIVER, WY 82935
Mr. Mike D. Wendorf, Environmental Technician
Phone: 307 872-3621 '

Submitted to:

Wyoming Department of Environmental Quality
Division of Air Quality

210 Lincoln Street
Lander, WY 82520
Mr. Lee Gribovicz, District Engineer
Phone: 307 332-6755

Prepared by:

The Emission Measurement People, Inc.

P.0O. Box 935, CARON CITY, CO 81215-@935
John R. Floyd, Technical Operations Director
Nationwide Watts: 800-222-4187
Office Phone: 719 275-0046

Report Date: October 16, 1990
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EMISSION MEASUREMENT TEST REPORT

of

GR3A Crusher
Compliance Testing

for

Particulate Emission(s)

GR3A
General Chemical Corporation, Green River, Wyoming
Test Date: September 24-25, 199

Prepared for:

General Chemical Corporation

West of Green River
GREEN RIVER, WY 82935
Mr. Mike D. Wendorf, Environmental Technician
Phone: 307 872-3621

Submitted to:

Wyoming Department of Environmental Quality
Division of Air Quality

210 Lincoln Street
Lander, WY 82520

Mr. Lee Gribovicz, District Engineer
Phone: 307 332-6755

Prepared by:

The Emission Measurement People, Inc.

P.O. Box 935, CARON CITY, CO 81215-0935
John R. Floyd, Technical Operations Director
Rationwide Watts: 800-222-4187
Office Phone: 719 275-0046

Report Date: October 16, 1990
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The Emiszion Measurement People, Inc.

CERTIFICATION, REVIEW, and ACCEPTANCE of REPOR?

e This Emission Measurement Compliance Test Report was compiled and
prepared by the Project Leader for The Emission Measurement People, Inc., using
data collected by The Emission Measurement People, Inc. under contract to the
Operating Company, as well as data supplied by the plant operator(s). ***

CERTIFICATION

**» ag on site Project Leader for The Emission Measurement People, Ihc‘., I
hereby certify that this report and these data are authentic and correct for the
emission testing reported here. ***

Gl it
Project Leaderr/ ,%/D‘u' OCT. 13 1980

REVIEW

«w* pg Technical Operations Director for The Emission Measurement People, Inc.,
I have reviewed the report for accuracy and completeness and find it acceptable
and technically correct. ***

Technical Director: Date; JCT- 13 ¥

ACCEPTANCE

*»+ 2« a final document, and from my level of involvement, I have reviewed this
report and find it accurate, complete, and a fair presentation of the pertinent
facts, process records, and emission levels for the subject facility. On behalf of
the Operating Company I approve the report for release for purposes of
evaluating the compliance status of the facility with applicable air pollution
regulations. ***

Signed: Date:

Name: Title:
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1.0 Introduction and Project Overview

The objective of this Emission Measurement Project was to conduct the specified
number of valid test runs for certain parameter(s) of the flue gases coming from
the plant’s specific stack(s) (described in Table 1-1), such that the DEQ, listed
in Table 1-1, can make a determination as to the compliance status of the
facility with applicable air pollution regulations, emission limitations, permit
conditions, and/or permit requirements, listed in Table 1-2, below. The Emission
Measurement People, Inc. of Cafion City, Colorado have been retained by General
Chemical Corporation to conduct the required air pollution emission tests at the
subject plant. This plant may have been tested previously, as given in Table 1-
2, in Section 1.1.

Operating Co.: General Chemical Corporation
Facility Name: General Chemical Corporation Reg. Agency: DEQ
Test Location: Green River Test Date: 9/24-25/90
Parameter(s): Particulate Particulate
Front Half, M5 Front & Back Half, MMS
No. Runs Valid: 3 3
Results: 0.797 2.268
Units/Basis: lbs. /hr. 1lbs. /hr.
Pass: Yes N/A

This Emissjon Measurement Test Report contains the description of the tests
conducted, including quality control checks, original copies of all test data and
records, and the final test results and production records during the tests. The
major points of this report are organized as follows.

Report Topic Section No.
Results Summary and Conclusion . . . . . . . . .
Quality Assurance Documentation .

Plant Operation and Production .

Sampling and Analytical Procedures

Detailed Test Results and Discussion .
Appendices/Data . . . . . . . . . . ¢ . . ..

BWWwwwN
OauvWwWweH0O

A compliance test protocol (plan) was prepared and sent to the DEQ with (or just
following) the usual "30-day advance notification to test”. The protocol
contained critical plant specifications, flue drawing(s), detailed test method
descriptions, and the project schedule. It was reviewed, amended (as needed),
and approved by the Agency prior to the commencement of testing. There was a
short pre-test conference with all key personnel on site just prior to the start
of the tests, in order to review the approved test protocol and project plans,
and assure concurrence of all parties for testing responsibilities and field
schedules, etc. Certain information in the protocol and/or the Records Reference
Document (RRD) (described in Section 3.1.1, below) is not repeated in this
report, except as it may have changed from the time these documents were issued.
Appendix 4.1 contains certain project correspondence and documentation of
contents of all related submittals to the DEQ, including:

- Transmittal Letters and Project Activities Log,

- Protocol Submittal and Approval,

- Protocol Title Sheet and Contents, and

- Records Reference Document Title Sheet and Contents




The Emission Measurement People, Inc.

1.1 Tables for Section 1.0
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The Emission Measurement People, Inc.

Table 1-1
AGENCY, COMPANY, and PLANT INFORMATION

Air Pollution COntrol Agency IZITZYTTIIE RS2 2222222 SR 2222222 iRl dd sl dd g

[En——

[N

[one——

L e ]

e g

s

Agency Name:
Department:
Address/City:
Department Manager:
Observer Contact:
Phone, AC, No., Ext.:

Wyoming Department of Environmental Quality
Division of Air Quality

210 Lincoln Street, Lander, WY 82520

Mr. Bernard Daily, Technical Specialist
Mr. Lee Gribovicz, District Engineer

3@7 332-6755, BExt.: -

Operating Company' cor-porate offices (2222222222222 2222222 R 2222 R 2 Rl ddd

Company':

Street/City:
Mailing/City:
Contact/Title:

Phone, AC, No., Ext.:

General Chemical Corporation

West of Green River, GREEN RIVER, WY 82935
P.0. Box 551, GREEN RIVER, WY 82935-0@551

Mr. Mike D. Wendorf, Environmental Technician
307 872-3621, Ext.: -

Facility and Plant Process Y2222 2223223222222 22X 2222222z d s 2Rt d Al d)

Facility Name:
Street/City:
Mailing/City:
Contact/Title:
Phone, AC, No., Ext.:
Directions to Plant:
Base Elevation (ft., MSL):
Process Tested:
Stack/Duct ID:
Unit No(s).:
Equipment Type:
Burner Type/Model:
Max. Rated Capacity (MRC):
Cap. During Tests, % MRC:
Design Flow ACFM:
Hours of Operation/Year:
Process Variables:
Feed Type:
Oper. Setpoint:

General Chemical Corporation

West of Green River, Green River, Wyoming 82935
P.O. Box 551, Green River, Wyoming 823935
Mr. Mike D., Wendorf

307 872-3445, Ext.: -

See Protocol, Appendix 4.1.3

6239

GR3A Crusher

GR3A

1

Trona Ore Crusher

R/A

300 Units: Tons/hr.
>90%

36688

8059 hrs (= 336 days/yr €@ 24 hrs/day)
—————— (1) —=—==—- ———mme (2) —mm——-
Automatic N/A

3/8" - 1/2" grinder (top side)

Air Pollution control Eq‘lipment L2222 X222 X222 42222 22 2 222t R Rl s s ]

Location:
Pollutant Removed:
Type(s)/Design:
Model(s)/S.N.:
Oper. Setpoint:

---=- Primary ---—- --- Secondary ---

Cyclones Baghouse/Buhl Norfelt
40-CE-320

N/A N/A



The Emission Measurement People, Inc.

Table 1-2

REGULATIONS, EMISSION LIMITS, and PRIOR TESTS
GR3A Crusher
Permit No(s).:
Parameter: Partic.
Emission Limit : 2.0
Units/Basis: 1lbs. /hr.
Regulation No.:
Results of Prior Tests: 3.96
Units/Basis: 1bs. /hr.
Prior Tests By (Tester): The Emission Measurement People, Inc.
Test Date: June 15, 1990
Observed By: WY DEQ, Gerald Blackwell
Production Load: >90%
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2.2 Results Summary and Conclusions

Table 2-1, in Section 2.2, summarizes the plant production and air pollution
emission results for this Emission Measurement Project. The results for this
test program are of acceptable quality for purposes of the defined objective of
this project (1.2 above, and in Section 1.2 of the protocol). All the procedures
for advance Agency notification, test protocol, and quality assurance were
applied in this project. All results are presented for each test run in detail
in Table 3-6. At least two (2) valid test runs are required (minimum on each
stack tested) by the regulations and these were conducted. More may have been
conducted as needed to obtain representative results. Any test problems or test
(or analytical) method variations for this project are discussed in Section 3.5,
below.

All process data and production records for these tests were made by plant
personnel and/or the plant process instrumentation system (computer). These data
for each test run are presented in Table 3-3 in Section 3.7, and discussed in
detail in Section 3.3, below. All emission data were collected by The Emission
Measurement People, Inc. personnel. Copies of all raw project data and records
are contained in Appendices 4.3 and 4.4. Plant stack opacity may have been
recorded by the DEQ observer of these tests. If a copy of this data was
available as this report was prepared it is included in Appendix 4.4, below.

There were no major process or test-related upsets or malfunctions during these
tests which would cause the results to be unrepresentative of the air pollution
emissions of the plant as operated on the date tested. The data should be
accepted by the DEQ for purposes of the stated test objective, and are valid for
confirming the compliance status of the facility with all applicable air
pollution emission requirements for which tests have been conducted at this time.
This Emission Measurement Test Report has been reviewed and certified above
(following the contents page) for accuracy and correctness by project personnel,
both from The Emission Measurement People, Inc., and General Chemical

Corporation. /
2.1 Determination of Compliance \/\/
{

This Emission Measurement Test Report demonstrates that compliance has been
attained by General Chemical Corporation (described in Table 1-1, in Section 1.1
above) on the specific process{es)/stack(s) tested. This allows the plant to
operate in compliance with the applicable air pollution emission limitation(s),
regulation(s), and/or permit renewal requirement(s) at a production load up to
111.11% of the average production rate recorded during the tests, and reported
in Table 3-3, in Section 3.7. Any outstanding issues or problems with this
compliance determination are specified here.

-- None --




The Emission Measurement People, Inc.

2.2 Tables for Section 2.0



The Baission Measurement People, Inc.

Table 2-1
SUMMARY of PROCESS & EMISSION MEASUREMENT RESULTS
GR3A Crusher
General Chemical Corporation

Stack/Duct ID:s GR3A
Test Condition: >90%1

) Plant Process and Production Results NERRRRA TR R R TRk sk s ok s stk o 3k o sk o % o Je o o ok e vk e ok

Production Ore, TPH: 271.57
Amp., % on Fan: 59-66
Particulate EmiSSion Results (Front Half,MS) 2 AR AR TR AR AR R AR R AN RN R T AR R AR
‘gr./dsct: " @.0058053
gr./acf: 0.0042620
lbs./hr.: ©.7974809
1bs. /10°BTU: 4.639E-06
Tons/Year: 3.2135000
Particulate Emission Results (Front & Back Half, MS) T oammnmnnanunnnnnannnnnnnn
gr./dscft: ©.016710
gr./act: 9.012260
lbs./hr, : . 268200
1bs. /10°BTU: .
Tons/Year: 9.139900

Parametric (NOH-POllutant) Flue Gas Data kR de Rt dr e dedr ek W ok % d e o o W o e dk ok vk o o vk v e o
Pressure, Velocity,

Delta P, (in. w.g.): ©.63767
Moisture, (%, wW/wW): 5.38885
COZ, Orsat, (%, dry, v/v): 1.33
COZ, Orsat, (%, wet, v/v): 1.26
0,, Orsat, (%, dry, v/v): 17.0
Or Orsat, (%, wet, v/v): 16.13
Temp. of Stack, (°F): 85.16
Velocity, (fpsg: 51.449
Vol. Flow, (1@° DSCFM): 15.970
Vol. Flow, (10° ACFM): 21.819

; Average of all valid test runs, see Tables 3-6 and 3-7.
Tons per year are based on hours per year, as specified in
3 Table 1-1.

Tons per year are based on hours per year, as specified in Table 1-1.



3.2 Technical Discussion
3.1 Quality Assurance (QA) Documentation

General - These Emission Measurement Tests have incorporated the procedures of
"The Red Book"--The U.S. EPA Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume IIT - Stationary Source Specific Methods (# EPA
600/4-77-027b), August, 1977 (as updated). Appendix 4.2 of this report contains
the post-test equipment calibrations, chain-of-custody for data and sample(s)
records and any other data involving quality assurance audit checks which may
have been made or requested by the Agency observer(s) during (or after) the
tests. Tables 3-1(a-d), in Section 3.7, summarize the pre- and post-test
equipment calibration(s) and other quality assurance aspects of the tests. The
results of all calibrations and audit checks were well within Agency requirements
or guidelines. Complete pre-test calibrations of all test equipment and
materials were submitted directly to the Agency prior to the test in the Records
Reference Document (RRD), discussed below.

3.1.1 Records Reference Document - There are several critical parts of an
Emission Measurement Project for verification of data quality. Some of the
regulatory specifications, equipment design/schematics and/or calibrations,
etc. tend to remain constant for at least a six-month period. These
include:

- Qualifications of Emission Test Contractor,

- Pre-test calibrations of test equipment,

- Pre-test tare weights of filter media(e),

- Certification records for calibration gases,

- Forms for recording emission and production data,

- Specifications, schematic(s), and description(s) of test
equipment and data reduction software, and

- Agency compliance documentation requirements for the test
protocol, emission test report, and quality assurance.

The Emission Measurement People, Inc. update and compile the repetitive
records semi-annually into a bound, self-contained Records Reference
Document (RRD), and forward a copy directly to each Regulatory Agency
overseeing their active projects during that period. See contents of
Records Reference Document in Appendix 4.1.3. This action has been
received favorably by Agency observers, as it not only supports the
Agencies’ data requirements for active projects, but also for past
projects. As equipment calibrations, etc. are updated in the current
Records Reference Document, they are valid for both pre-test records for
upcoming projects, and post-test records checks for past projects. This
method of transmitting the more repetitious data and information to
Agencies and plant operators also helps to minimize bulk in protocol and
report files. The current Records Reference Document is:

Volume No./Date: 3.89.1, August 23, 1989
Was forwarded to Agency: DEQ
¢/o Name/on Date: Mr. Lee Gribovicz on September 6, 1989

A copy of the Records Reference Document was available on site for review
by the project coordinator for the Company, listed in Table 3-2, in Section
3.7. Copies of these transmittals are contained in Appendix 4.1.

B
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3.1.2 Manual Methods QA

Moisture and Volumetric Flowrate (M2, M4) - Specific QA Considerations are
listed below:

1. Pitot tube coefficient (C ) of @.84 with geometric
specifications for pitobe per M2; otherwise, the
pitobe/nozzle recalibrated in a wind tunnel (or test redone,
if required); Delta P values <0.05 in. w.g. measured with
Dwyer "microtector" (hook gauge), accurate to 2.001 in. w.g.

2. Leak check of orsat analyzer; performance check with
ambient air; calculation of Fo factor (each repetition).
See Fo results in Table 3-7, in Section 3.7, below. Field
check of console dry gas meter calibration factor (Yo) with
observer’s QA critical flow orifice, if requested. Pitot
system leak-check after each test run. Special pre-test
back side leak-check of pump, dry gas meter, T/Cs, orifice,
valves, manometer, and orsat bag-£fill system, per "Red Book"
Section 3.4.2, paragraph 2.1.2 and Method 5, paragraph 5.6.

3. Current equipment calibration data in Records Reference
Document on file with DEQ, and on site. All data available
anytime for review and/or copying by Agency or plant.

Annual calibration (or 20@ hours) of "Standard Dry Gas
Meter"” directly against a spirometer. Six month calibration
of console dry gas meter rate factor (Yo) and orifice factor
{Delta H,) against the "Standard Dry Gas Meter", both with
triplicate runs at five (5) flow (Delta H) rates (M5, 7.1.1
& 7.1.2). Post-test triplicate calibration check of console
dry gas meter rate factor (Y,) at a single flow near the
sampling rate during the tests. Full 5-point re-calibration
of the console done if post-test check not within the
required 5.0% deviation and 3% range (MS, 5.3.2). All data
reduced (by flowrate - tabular and graphically) by computer.

4. Use of Field Micro-Computer (FMC) for data reduction as
described in Section 3.1.4, below. Equipment schematic(s)
and example data sheets contained in Records Reference
Document; 3-part sample labels used, as applicable.

Particulate (MS) - Specific QA Considerations are listed below.
1. Records of evaporation beakers and 3" (50 mm) glass

fiber filter(s) tare weights in Records Reference Document
on file with Agency prior to, and on site during test.

2. Filter and acetone blank (field & lab) to check handling
and analytical procedures. One set (selected at random)
offered to the Agency Observer with tare weight(s).



3. Probe(s) and nozzle(s) pre-wash {water and acetone) &
dynamic blank (acetone only) on site, to assure clean
equipment prior to start of tests. Nozzle(s) diameter
specifications rechecked prior to, and after tests.

4. Use of agency analytical forms (including density of
acetone). Sample analyses may have been observed at The
Emission Measurement People, Inc. laboratory by advance
arrangement with Mr. Terrell Hastings at 303 375-1022.

3.1.3 Instrumental Methods QA - Not Applicable

3.1.4 Data Collection and Reduction QA - Rmong the issues which affect
emission data quality for this project, close attention and efficiency in
the data reduction and results calculation stages are areas in which
virtually all errors should be consistently preventable. Using automated
procedures to handle all project data (after they were once recorded and
entered into the system manually) has proven to help accomplish a much
higher degree of data quality and reporting accuracy. A documentation
package for each software subroutine used in this project, as well as a
listing of the manual calculations, is contained in the Records Reference
Document. Also, due to the digital-based data system used, a chain-of-
custody sheet is established for the data, as well as the samples, see
Section 3.1.5, below. Specific QA procedure(s) for the two types of data
handling for this project are listed below.

Manual Reference Methods QR - To check the software proficiency and
repeatability, a "known" set of data accompanied the project run data sets
through the entire process from manual data entry in the field through the
generation of the report results table(s). The below procedure for
automated handling for manual method emission data was followed to assure
high precision and accuracy in the data reduction, calculation, and
reporting activities.

1. Manually verify and enter all data constants for the
project from Table 3-6 of protocol into Field Micro-Computer
(FMC) and obtain printout of registers.

2. Manually enter "known" standard run data from data sheet
into FMC and save same on magnetic media.

3. Manually record specific test data & variables on a test
run data sheet and enter same into FMC as each test run is
progressing.

4. At conclusion of each test run, complete leak check and
field analytical work, and enter same into FMC. Obtain
average(s)/total(s) for each data column on the test run
sheet, and obtain optional printout, using Field Thermal
Printer (FTP).

5. Save all data for completed test run on hard disk (up to
3 runs) in FMC prior to start of next test run.

10
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6. Complete data recording and entry of test run data for
each project test run as in 3 through 5, above.

7. Save field data for all runs {(and "known" run) on
magnetic media before departure from site (or after each 4
runs, to c¢lear hard disk).

8. Manually record all post-test laboratory analytical
activity and/or calibration(s) data on data sheet(s) and
enter same into FMC, and save same on magnetic media.

9. Recall all complete data file(s) from magnetic media
into FMC and execute "results" subroutines as required by
project for each test run and save results on magnetic
media. Interface with instrumental methods digital data on
magnetic media (as applicable), to obtain gas emission
results in proper final units.

10Q. Recall all results file(s) for each test run (and
"known" run) from magnetic media into FMC (with large
printer) and compile and print results file table(s) for
project report.

11. Compare printed results of "known" run to expected
"known" results as a system operational check of the
software.

3.1.5 Chain-of-Custody for Data and Sample(s) =~ A chain-of-custody record
for the data and the sample(s) was made and followed throughout the sampling
and analysis process. This record shows the when, where, and who, regarding
the handling of the critical project samples and data. A copy of this
record is contained in Appendix 4.2.2.

11



3.2 Project Activity Log and Personnel

Table 3-2 provides a listing of all key personnel involved in this project. The
tests were observed by the DEQ personnel, as well as by plant and/or third party
personnel, as listed. All parties agreed during the testing that, from a plant
operation standpoint, as well as the field aspects of sample collection, these
emission measurement data should be valid and acceptable for the stated
purpose(s) and for evaluating compliance with applicable air pollution emission
requlation(s) and/or permit recuirement(s).

These tests were conducted by The Emission Measurement People, Inc. personnel of
Cafion City/Denver, Colorado, whose qualifications and corporate experience are
included in Section 5.0 of the Records Reference Document (see Section 3.1.1 and
Appendix 4.1.3). A record of the project activities is contained in the Project
Activity Log in Appendix 4.1.4.

3.3 Plant Operation and Production

During the emission tests, the plant process operation and production load were
at normal maximum and the plant was operated continuously at greater than 90% MRC
{Maximum Rated Capacity), as specified in Table 1-1, in Section 1.1. The average
production data for each run is listed in Table 3-3, in Section 3.7. A detailed
description of the plant process was contained in Section 3.3 of the test
protocol.

These production data were reported to The Emission Measurement People, Inc.
Project Leader (listed in Table 3-2, in Section 3.7) at the conclusion of all
test runs. Copies of the plant operator’s recorded production data, taken at the
required 20-30 minute intervals (or continuously by plant computerized in-
strumentation during the tests) are contained in Appendix 4.3, and/or at the
plant (if not available for this report).

Specific extraordinary process operational issues (if any) during these tests are
discussed here.

-- None --
3.4 Location of Test Port(s) and Sampling Point(s)

Table 3-4 and Figure 3-1, in Section 3.7, describe in detail the flue duct
(stack) configuration, the sampling port(s) location(s), and the test point(s)
used for this Emission Measurement Project. The test location(s) meet(s) the
specifications of EPA Method 1 for straight duct length distance (diameters)
before (upstream) and after (downstream) of test ports. No adverse conditions
involving the sampling location(s) were present which could artificially affect
the magnitude (or representativeness) of the final emission results or the
overall quality of the data, except as are noted here.

-- None --

12
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3.5 Sampling and Analytical Procedures and Modifications

Tables 3-5(a-c) (as applicable) summarize(s) the basic test methods and
specifications applied during these tests. Any modifications or adjustments in
the published EPA Reference Methods applied to these tests are described below.

3.5.1 Description of Sampling Equipment

Flowrate & Moisture (M2, M4) - The sampling equipment used for this
project was a system of standard design for MS5-type sampling and meets the
construction guidelines set out by EPA. The unique features of the

ecquipment are described in Section 3.1 of the Records Reference Document, on
file with the Agency. The amount of moisture trapped on the silica gel was
calculated based on Dalton’s Law, as described fully in the RRD.

Molecular Weight (M3) - The gas sample for molecular weight, % CO2 and %
0, was taken from the positive tap of the orifice manometer (after the dry
gas meter) at a rate of about 200 ccm, by switching a 3-way solenoid valve.
If Method 3A was used for 02, then this sample was for back-up only, see
Table 3-5(a). This was done after reading the orifice pressure {(Delta H
value) at each sample point, and making the needed adjustments in sampling
rate, if applicable. Orsat sample system included tedlar bag(s), filled by
DGM pressure through 3-way solenoid valve, regulating valve, and rotameter,
as well as Burrell orsat gas analyzer and chemicals for o, and 0y, with
aspirator bulb.

Particulate (M5) - The equipment was the same as M2 and M4, above, with
the addition of the heater elements for the probe and filter, a sample
nozzle, probe wash recovery, and filter media.

3.5.2 Measurement of Pollutant Emissions

Particulate (MS) - Point-by-point isokinetic values were calculated,
recorded and adjusted in the field {(as each point was being sampled),
sufficiently detailed so as to be suitable for point-by-point Agency audit
review. Final isokinetic sampling rates (reported in Table 3-7 in Section
3.7, below) were calculated after each test run following final moisture and
orsat analyses. Test method speicifications are given in Table 3-5(a) in
Section 3.7, below.

3.5.3 Measuring Non-Pollutant Flue Gas Parameters

Moisture (M4) - Moisture sampling specifications using EPA Method 4 are
described in Table 3-5(a), below. All requirements of this Method were
followed, including a constant sample rate of at least .53 cfm (ca. 1.0
Delta H) for at least 21 minutes to obtain at least 7.5 dscf for the
moisture tests, which were at the same points, with the same probe and for
the same time as the pollutant tests. Should weather or process problems
have prevented the full 21 minutes of sampling, the 7.5 dscf may be obtained
by using a higher flowrate, above the constant Delta H of at least 1.0.
This was done together with Method 5, if applicable (but then at a variable
sample rate).

A comparison of the results of moisture collected on the silica gel using
Dalton’s Law to gravimetric analyses was included in the Records Reference

13



Document, submitted to the Agency with (or prior to) the test protocol. As
specified in EPA Method 4, paragraph 2.1.2, Dalton’s Law was used to
determine the moisture volume collected on the silica gel. This was
discussed in the approved protocol.

Oxygen/Carbon Dioxide/Molecular Weight (M3/M3A) - The back-up gas sample
{or main sample if 3A was not conducted) for molecular weight was taken from
the positive tap of the orifice manometer (after the dry gas meter) at a
rate of about 200 ccm, by switching a 3-way solenoid valve. This was done
in the same train as was used for moisture. See Discussion (M4), above. If
0, was taken using the instrumentation as described above and in Table 3-
5(b), the sample was the same as the gaseous pollutant parameters, described
in Section 3.5.2, above. CO, may have been back-calculated from the F0
combustion factor and fuel type using the digital 0, value, or from orsat
analyses, (see Table 3-5(a) in Section 3.7, below).

Volumetric Flowrate, Velocity, and Temperature (M2) - These tests were
conducted for the same time as the moisture and molecular weight tests,
above (except at more points, as required by EPA Methods 1 and 2). Point
locations are given in Table 3-4.

3.5.4 Laboratory Analyses

Particulate (M5) - The analytical procedures for the acetone evaporations
and filter weighings for the front half particulate catches were as provided
for in EPA QA Volume III and Method 5. The lab data sheet is included in
Appendix 4.6. Specific details of the procedure used are described below.
The analyses of the particulate catches were done by The Emission Measure-
ment People, Inc. at their laboratory in Canon City, Colorade following the
procedures of Method 5, paragraph 4.1.1, 4.2, and 4.3.

A blank filter and a 200-420 ml. field blank acetone sample were collected
in the field along with the regular run samples. To obtain tare weights,
all numbered filters (and cleaned, numbered beakers) were dried at 68°F 1in
a desiccator for at least 24 hours and weighed at 6 hour intervals to 9.10
mg. to a constant weight, i.e., when two consecutive weighings agree within
9.5 mg. as required by the method. These tare weight data were included in
the Records Reference Document, Section 4.5, for all filters and beakers
used in the current é6-month period. Beakers were re-tared before and after
each use.

The density of the acetone wash and the volume (from the sample jar label)
of each probe/filter bell (and blank) wash were recorded on the lab sheet.
The weight of each acetone sample was then calculated (using volume and
density) and recorded. The washes were then individually evaporated to
dryness at less than the boiling point of acetone (56.2°C) in 250 ml. tared
beakers using an infra-red heat lamp. The beakers were then cooled,
desiccated, and weighed to a constant weight.

The result of the field blank analysis is given in terms of milligram of
blank residue per gram of acetone. By applying the milligram weight of
blank residue per gram of acetone to the known grams of acetone in each
sample {using the acetone volume and density), a blank correction in
milligrams for each acetone wash sample was determined.

14 -
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3.6 Detailed Test Results and Discussion

Detailed Test Results - All project data are presented tabularly in Tables.
Table 3-3 contains all the plant performance, process operation, air pollution
abatement system data, and production records for this project. Table 3-6
contains all the pertinent emission test results for each test run in this
project. Performance data (by run) on the sampling and analytical equipment are
contained in Table 3-7.

The minimum number of required valid runs were completed on each stack tested,
as given in Table 3-5(a). More runs were likely conducted only to assure an
acceptable set of representative data. All runs were reported in Tables 3-6 and
3-7, and non-valid runs are noted along with the reasons.

The results of these emission tests, as summarized in Table 2-1, in Section 2.2,
above, demonstrate compliance with all applicable permit and/or local air pollu-
tion emission requirements, as well as the applicable regulations listed in Table
1-2, in Section 1.1. This project has met the objective as defined in Section
1.0, above.

15
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3.7 Tables for Section 3.0
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The Emission Measurement People, Inc.

Table 3-1(a)
QA DOCUMENTATION - CALIBRATIONS
Methods: 1, 2, 3, 4, 5§

1

| Calibrations/Checks
| Make/Vendor | I.D./S.N.]| Date | Result!
Barometer | Ultimeter, Mod.12 | 7A1520 | 3-12-90 | +\- @.1" Hg.
Standard Gas Meter | Rockwell/s-275 | 6843916 | 3-12-9@ | 1.0026
Main Console | TEMP, Inc. | cC-01 | - | -
Pump | - | - | - | -
Temperature Meter | Watlow | LcD-1 | 7-10-9@ | +/- 2.0
Vac. Gauge | Gen. Instrument | - | 7-10-9%@ | +/- 1.@" Hg
Gas Meter | Rockwell/$-275 | 6841506 | 7-10-90 | ©.3
Orifice Meter (aH;) | TDDC | @.201 | 7-10-90 | ca. 1.510" w.q.
Pitot Tip (geom.) | TDD, Inc. | | on site3| .84 (CN

See actual calibration data in Records Reference Document.

17
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Table 3-1(b)
QA DOCUMENTATION - AUDIT CHECKS
HethOdB: 1, 2, 3' 4' 5

| Date! | Result
M3 - Orsat/CO, Ambient’ | on site | 0.0% (+/- 0.2%)
M3 - Orsat/0, Ambient! | on site | 20.9% (+/- 0.2%)
Mg - Critical Flow Device | N/A | -

! Not conducted if not available from or requested by Agency observer.

Ambient air, less than 6 passes, same reagent as runs.

18
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Table 3-1(c)
QA DOCUMENTATION - QA CHECKS
Methods: 1, 2, 3, 4, 5

| Date! | Result

Sample Vacuum Leak @ Nozzle: on site <Q0.02¢fm (or 4.0%)

| |

Sample Pressure Leak € Meter Outlet: | on site | dead @ 4.0" w.q.
T/C(s), Static System Check: | on site | +/- 5.4°F
Heat Controller(s) | quarterly* | +/- 5.4%F
Graduated Cylinder: - | on site | +/- 1.0 m1.3
Orsat Leak (+): | on site | dead @ >20 ml.
Orsat Leak (-): | on site | dead @ >20 ml.
Orsat, No. of Passes | - | -

0, | on site | <8

CcO | on site | <8

F, Calculation | on site | Each Repetition
Bag(s) Leak (+): ] quarterly2 | OK, including valves
Pitot Leak (+): | on site | dead @ >3.0" w.c.
Pitot Leak (-): | on site | dead @ >3.0" w.c.
Pitobe Geometric Specifications (all): | quarterly2 | 2.840
Manometer Lever/Zero: | dur. test! | OK
Manometer 9.01/0.10" w.g. reading: | on site | Yes®
Pressure Drop, Silica Gel (-12 mesh):5 | quarterl | Screened
Pressure Drop, Filter Frit: | quarterl | Acid-washed
Analytical Balance @ 120.0008 ?m.:6 | with data, | +/- ©.10 mg.
Analytical Balance, Class "S": | quarterl | Range

Recorded on run data sheet and / or in Records Reference Document.
Checked quarterly, see Records Reference Document.

Required precision of reading.

As needed during run, see data sheet(s).

Screened to - 12 mesh to reduce pressure drop.

Certified internal balance weight.

See Class "S" results quarterly in Records Reference Document.

— O Y e W B s
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I
i
Table 3-2 !
PROJECT PERSONNEL ’
POSITION NAME/TITLE COMPANY /Phone
ComEanx tt**t*tt*t*t**tt*ttt*tt*ﬁ*t'*t*ﬁ*ttttt****t***ﬁ**ktt**tt**tt**ttt**t**
Coordinator Mr. Mike Wendorf GCC
Environmental Technician 307 872-3621
Observer(s) Mr. Jerry Justis

GCC
Environmental Technician
Mr. Ted Kass

3027 872-3621
Senior Engineer

GCC

307 872-3431
Mr. Gary Merkis

GCC
Manager, Surface Operations
Regulatory Agency

307 872-3431
Administrator

t*****t**ttt***t*t*ﬁ*t*tt*ttti***t*tt***t**t********t*tt**i*

Bernard Daily

DEQ
Technical Specialist
Observer(s)

Lee Gribovicz

307 777-7391
District Engineer
Third Party

DEQ
307 332-6755

t*t*t***t*t*tﬁ**tt**t*t********tt**t*t******t***i*******i*********

NONE

Testing Contracto

Project Leader

John R. Flovd

Technical Operations

r I T I eI S R S LR R A2 A2 2 22 2 2 2 2 S 2 2 AR hh b

The Emission Measurement
People, Inc.
Director 719 275-0046
Test Leader Jess Scappaticcei The Emission Measurement
Technician ‘People, Inc.
Technologist(s) Tracy Ross

303 375-1022
The Emission Measuresent

People, Inc.
303 375-1022
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The Emission Measurement People, Inc.

Table 3-3
PLANT OPERATION and PRODUCTION, by Run
General Chemical Corporation

Plant Name: General Chemical Corporation
Plant Location: Green River, Wyoming
Stack/Duct ID: GR3a
Run Number: 101 102 1e3 Avg
Date, 1990: 9-25 9-25 9-25
Time - Start of Clock: 10:50 14:25 17:25

- End of Clock: 12:10 16:10 19:10

Test Condition:

Plant Production Data L2222 R 22222222ttt 2R 2222 22 XXX R R 2d R 2

Production Ore, TPH: 291.2 238.5 285.0 271.57
Amp., % on Motor: 60-66 59-65 60-63 59-66
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Table 3-4
TEST PORT(S) and SAMPLING POINT(S)
Stack/Duct ID: GR3A

Stack Configuration: Round
Applicable Figure No. in Report: 3-1
Stack Height, above Grade, (ft.): 120
Height of Test Platform, (ft.): 1092 top floor process building
Flow Direction (@ Test Port(s)): up
Flue Size(s), Inside Dia., (in.): - 36
Outside Dia., (in.):! 36.5 1/4" thickness
Straight Flue Distance to Test Port: in. ft. Dia(s).
B, Before: 162 13.5 4.5
A, After: >72 >6.0 >2.0
Sample Ports: Type: NPT
Description: : male
Size, Dia., (in.): 3"
Nip., Length., (in.): 6" (2)
Quantity Used: 2
Orientation: 90’
Sample Train/ID: Partic. MW/HO Flow
No. of Sample Points
Total:! 24 24 24
Per Port: 12 12 12
Required Probe Length, (in. E.L.): 41 41 41
Pitobe ID No.: 5-1 5-1 5-1
Point(s)/Location(s):5 Point Distance to Point
No.: %: from (in.) near Wall
17 2.1 ( 1.00)
2/ 6.7 ( 2.41)
37 11.8 ( 4.25)
4 / 17.7 { 6.37)
5 /7 25.5 { 9.09)
6 / 35.6 (12.82)
7/ 64.4 (23.18)
8 / 75.0 (27.00)
9/ 82.3 (29.60)
10 7 88.2 (31.75)
11 7 93.3 (33.60)
12 7 97.9 (35.20)

Including wall thickness and stack wall insulation.

Port adapter length in parenthesis to be added.

Equivalent to metric rule (©.4m., 1,2m., 2.9m.) or 17%, 50%, 83%.
Half of total points to be on each diameter.

Distance to point from inside near wall (for each diametric traverse).

[V I S FV R N
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The Emission Measurement People, Inc.

Table 3-5(a)
TEST METHOD SPECIFICATIONS
General Chemical Corporation

Method Type Manual Manual Manual
Parameter: Particulate MW/HZO Flow
Method No.(s): M5 M3/M4 M2
Number of Runs:l 3 .3 3
Number of Sample Points:2 24 24 24
Sampling Time/Point, (min.): 3.0 3.0 3.9
Sampling Time/Run, (min.): 72.0 72.0 72.0
Sampling Flowrate, (dscfm): >.75 - >.75
Sample Volume, (dscf):3 >50 - >50
Clock Time/Run, {(min.): 72.0 72.0 72.0
Clock Time/All Runs, (hrs.):’ 4.0 4.0 4.0

Per stack tested.
See point location(s) in Table 3-4.
See Table 3-6 for constants data for methods run.

tAr P
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The Emission Measurement People, Inc.
Table 3-5(b)
INSTRUMERTAL EQUIPMENT SPECIFICATIONS
Methods 3A, 6C, 7E (or 20), and 10

Not Applicable
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The Bamission Measurement People, Inc.

Table 3-5(c)
LABORATORY ANALYTICAL SPECIFICATIONS/RESULTS
Methods: 5, 6/8
Stack ID: GR3A

Run No.: 101 102 1@3

Particulate (Front Half' MS) 222222222222 222222 222222222 22222222222ttt sl

Weights, Total, (mg.): 12.4170 10.2833 35.4500
Acetone Washes Weight, (mg.): 275.4500 314.8000 354.1500
Filter Cake Weight, (mg.): 5.3000 4.5000 1.9000
Blank Acetone, (mg./g.): 0.0326 0.0326 ©.0326
Particulate (Back Half' MMS) IZ2X2TZZ2TSZIZLIESIASES ARSI E S22 2222222222222 R 22 s ] 4
Weights, Total, (mg.): 62.1750 21.2800 22.5875
Water Washes Weight, (mg): 450.0000 540 . 0000 525.0000
Blank Water (mg./g.): 0.0005 Q.0005 Q.0005

25



The Emission Measurement People, Inc.

Table 3-6(R)

TEST RESULTS, by RUN
Methods 1, 2, 3, 4, 5
GR3A Crusher
General Chemical Corporation

Stack/Duct ID: GR3A

Test Condition: >90%

Run Number: 101 102 103 Average!

Plarlt Process and Production Data t**t»***********tﬁ**t*********t*i’******t****i
Production Ore, TPH:’ 291.2 238.5 285.0 271.51
Amp., % on Motor: 60-66 59-65 60-63 59-66

Particulate mission Results (Front Half'Ms)atﬂ**ﬁ*.‘*ﬁ*********t*************t
gr./dsct: 0.00397 2.00298 ©.01047 ©.00580
gr./act: 9.00292 ©.00215 2.00771 0.00426
1bs. /hr., : ©.52426 ©.41674  1.45144 ©@.79748
1bs. /10*BTU 4.091E-06 1.813E-@6 8.013E-06 4.639E-06
Tons/Year: 2.1125 1.6792 5.8487 3.2135

Particulate Emission Results (Front & Back Half, MMS)‘ ialaialelaiohobaloiolaiedofolofolofebolaboiofole

gr./dsct: . @.02386 ©.009134 ©0.017136 ©.01671
gr./act: ©.01755 ©.006614 ©.012620 ©@.01226
ibs./hr.: 3.1494 1.2791 2.3762 2.2682
1bs. /10°BTU 2.46E-05 5.57E-06 1.31E-@5 1.4E-@5
Tons/Year: 12.6%907 5.1542 9.5750 9.1399

Paralnetric (Non_Pollutant) Flue Gas Data ***tt*******t****tt*t**********tt*i*i
Pressure, Velocity,

Delta P, (in. w.g.): @.59 @.6756 @.6474 0.63767
Moisture, (%, w/w): 5.67716 5.38984 5.29836  5.38885
COz, Orsat, (%, dry, v/v): 1 2 1 1.33
Co,, Orsat, (%, wet, v/v): .94 1.89 .94 1.26
0,, Orsat, (%, dry, v/v): 18.0 16.0 17.90 17.0
Cb, Orsat, (%, wet, v/v): 16.97 15.13 16.13 16.13
Temp. of Stack, (°F): '82.3 90.3 82.9 85.16
Velocity, (fps;: 49.347 53.204 51.795 51.449
Vol. Flow, (1@° DSCFM): 15.394 16.337 16.178 15.970
Vol. Flow, (1@' ACFM): 20.928 22.564 21.966 ; 21.81

-

2 Average of all valid test runs, as noted in Table 3-7.
Not available to Tester at time of report.

Tons per year are based on hours per year, as specified in
Table 1-1.

Tons per year are based on hours per year, as specified in
Table 1-1.
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The Emission Measurement People, Inc.

Table 3~-7(R)
SAMPLING and ANALYTICAL DATA, by RUN
Methods 1, 2, 3, 4, 5
GR3A Crusher
General Chemical Corporation

Stack/Duct ID: GR3A

Test Condition: >90%

Run Number: 101 122 103
Date, 1990: 9-25 9-25 9-25
Run Time, (min.): 72 . .72 72
Time Start: 10:50 14:25 17:25

3 * * L2 2 JeRR il ok drd ok dkde ok
Fleld Data L2222 222 X222 22222222222 2R 2 X2t s 2 Xaltaltll R

Volume of Gas Sample, (dscf):1 48,227 53.326 52.267
Volume, @ Actual Cond., (acf):1 62.326 70.680 68.710
Temp. of Gas Sample(°F): 83.20 94.80 90.50
D H Press. @ Meter, (in. w.g.): 2.21 2.56 2.40
Press. Barom., Abs., {(in. Hg.): 23.91 23.81 23.82
Excess Leak, (ACF): 0.000 0.000 0.000

Moisture Determinatiom1
Press. of }HO Vapor @€ Saturat.: @.5523 ©.5369 ©.5369

@ S.6., (in. Hg.): 12.41 14.31 14.62
Temp. @ S.G., (°F): 61.60 60.80 60.80
Vacuum @ S.G., (in. Hg.): 11.5@ 9.50 9.20
Vol. H,0 @ Silica Gel, (gm.):?  61.57 64.43 59.55
le.lﬁo € Impingers, (ml.): @.0e 6.00 4.02

Molecular Weight, Wet:® 28.27 28.38 28.30

i I 212222221325
Particulate Data * trrrn ke kA kA A kR AR R R AR RN XA R RA IR AR R RN AR R AR

Isokinetic Sampling Rate (%):1 90.22 94.00 93.04
Point-by-point, (Average): 105.90 96.00 93.60 -
Point-by-point, (High, %): 332.00 109.72 97.16
Point-by-point, (Low, %): 21.94 92.51 90.51
Nozzle Diameter, (in.): 0.250 0.250 Q.250
Rate Factor, (K3): 1.000 3.750 3.790

3 « * L2 4 2 2 12322222 222222222 R Rt s
conc1u51ons (22222 222222222222 as2 2 s R XX & 2 4 LA 2 LA 2

Valid Sample Data?: yes yes yes

All sample volumes and results are already
corrected for excessive leak.

According to Dalton’s Law, M4.

See CO, and 0, data in Table 3-6, above.
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The Emission Measurement People, Inc.

Figure 3-1
STACK CONFIGURATION and PORT LOCATION(S)
GR3A Crusher :
General Chemical Corporation
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OFFICIAL COMPLIANCE TEST PROTOCOL

for

EMISSION MEASUREMENT TEST

of
CEMS Relative Accuracy Test Audit (RATA) of "D" Boiler
for , NOp, and Emissions

2. CEMS ertification of "C" Boiler
for . NO,, and 02 Emissions
3. Compliance Test of GR3 Crusher
for Particulate Emissions
at
General Chemical Corporation, Green River, Wyoming

Prepared for:

General Chemical Corporation

P.0. Box 551
GREEN RIVER, WY 82935-0551
Mr. Dale Jensen, Manager, Technical Services
Phone: 307 B72-3445

Submitted to:

¥Wyoming Department of Environmental Quality
Division of Air Quality

212 Lincoln Street
Lander, WY 82520

Mr. Lee Gribovicz, District Engineer
Phone: 3@7 332-6755

Prepared by:

The Emission Measurement People, Inc.

P.0. Box 935, CARON CITY, CO 81215-@935
John R. Floyd, Technical Operations Director
Nationwide Watts: 800-222-4187
Office Phone: 719 275-0046

Date of Protocol: June 4, 1590
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Contents of Compliance Test Protocol

for

EMISSION MEASUREMENT TEST

GR3 Crusher and Steam Boilers
for 50,, NOi {Boiler), Particulate (GR3 Crusher) Emission(s)

General Chemical Corporation, Green River, Wyoming
Section Page
1.9 Introduction and Project Objective . . . . . . . . . . . . . . .+ .. 1
1.1 Tables for Section 1.0 . . . . . e e e e e e e e 2
Table 1-1 AGENCY, COMPANY, and PLANT INFORMATION e e e e e e e e 3
2.0 Protocol Summary and Requlations . . . . . . . . . . . . . . . . .. 4
2.1 Tables for Section 2.0 . . . . . e e e e e 5
Table 2-1 PROPOSED PRODUCTION & EMISSION MEASUREHENT DATA e e e 6
Table 2-2 REGULATIONS, EMISSION LIMITS, and PRIOR TESTS . . . . . . 8
3.9 Technical Discussion . . . . . . . . . . . ¢ v ¢ v vt v e 9
3.1 Quality Assurance (QA) Documentation . . . . . . . . « ¢« + « ¢« « .+ . 9
3.1.1 Records Reference Document . . . . . ¢ + « « « o & + « o + ]
3.1.2 Manual Methods QA et e e e e e e e e e e e e e e e e e e 11
3.1.3 Instrumental Methods Q& . e e e e e e e e e e e e 13
3.1.4 Data Collection and Reduction QA . . e e e e e e e e e e 13
3.1.5 Chain-of-Custody for Data and Sample(s) e e e e e e e e e 15
3.2 Project Personnel and Schedule . . . . . . . . . . . ¢« ¢ ¢« o o o . 16
3.3 Plant Operation and Production . . . e e e e e e e e e e e e 17
3.3.1 Description of Process of Operatlon e e e e e e e e e e e 17
3.4 Location of Test Port(s) and Sampling Point(s) . . . . . . . . . . . 17
3.5 Sampling and Analytical Procedures and Modifications . . . . . . . . 18
3.5.1 Description of Sampling Equipment e e e e e e e e e e 18
3.5.2 Measurement of Pollutant Emissions . . . e e e e e e e e 20
3.5.3 Measuring Non-Pollutant Flue Gas Parameters e e e e e e e 21
3.5.4 Laboratory Analyses e e e e e e e e e e e e e e e e e e 23
3.5.5 Relative Accuracy Tests (RAT) e e e e e e e e e e e e e 24
3.6 Expected Parametric Data . . . . . & ¢ v v v « e ¢ 4 v v 4 e a4 a . 25
3.7 REPOXL . & & i i i v 4 e e e o o o o o o o o o e o o e e e e e e . . 25
3.B Tables for Section 3.@ . . . & & & v 4 4 i e e e e e e e e e e e e 26
Table 3-1(a)QA DOCUMENTATION - CALIBRATIONS . . . . « . « « « « . . 27
Table 3-1(b)QA DOCUMENTATION - AUDIT CHECKS . . + + « « « « « « o« = 28
Table 3-1(c)QA DOCUMENTATION - QA CHECKS . . e e e e e 29
Table 3-1(d)QA DOCUMENTATION - "PROTOCOL ONE" CALIBRATION
GASES . . . e e e e e e e e e e e e e e e e e 30
Table 3-2(a)PROJECT PERSONNEL e e e e e e e e e e e e e e e e e 31
Table 3-2(b)PROJECT SCHEDULE . . e e e e e e e 32
Table 3-3 PROPOSED PLANT OPERATION and PRODUCTION e e e e e e e 33
Table 3-4 TEST PORT(S) and SAMPLING POINT(S) . . . . . . . . . . 35
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Table 3-4 TEST PORT(S) and SAMPLING POINT(S) . . . . . . . .« . . 36
Table 3-5(a)TEST METHOD SPECIFICATIONS . . . e e e e e e e e 37
Table 3-5(b)INSTRUMENTAL EQUIPMENT SPECIFICATIONS e e e e e e e e 38
Table 3-5(c)ANTICIPATED LABORATORY ANALYTICAL
SPECIFICATIONS . . . e e e e e e e e e e e e 39
Table 3-6(P)BASIC TEST METHOD CONSTANTS .« . . . 40
Figure 3-1(a)STACK CONFIGURATION and PORT LOCATION(S)( C 8011er) . 41
Figure 3-1(b)STACK CONFIGURATION and PORT LOCATION(S)("D" Boiler) . 42
Figure 3-1(c)STACK CONFIGURATION and PORT LOCATION(S)(GRB Crusher) 43
Figure 3-2(a)}PLANT PROCESS SCHEMATIC e e e e e e . .. 44
Figqure 3-2(b)PLANT PROCESS SCHEMATIC e e e e e e e e e e e e 45
4.9 BApPendices . . . . . v . 4 4 e e e e e e e e e e e e e e e e 46

4.1 General
4.1.1
4.1.2

4.1.3

Project Correspondence

Regulations, Permit Conditions, Protocol Guidelines, and Special
Test Methods (as applicable)

Directions to Plant (Map) and Plant Layout

4.2 Quality Assurance Documentation

4.2.1
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Records Reference Document, Title Sheet and Contents

Compliance Test Report, Title Sheet, Contents, and Certification
Other Pre-test Calibrations (as applicable)

Chain-of-Custody Form for Data and Sample(s)

Calculations

4.3 Plant Schematics, Specifications, and Data Recording Form
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RECORDS REFERENCE DOCUMENT
Volume No.: 3.89.1

Part I - Quality Assurance

Date: August 23, 1989

Submitted to:

Wyoming Dept. Environmental Quality
Division of Air Quality

210 Lincoln Street
LANDER, WY 82520
Mr. Lee Gribovicz, District Engineer
Phone: 307 332-9056

Prepared by:

The Emission Measurement People, Inc.

P.0. Box 44%, PENROSE, CO 81240-0449
John R. Floyd, Technical Operations Director
Nationwide Watts: 800-222-4187
Office Phone: 719 275-0046
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RECORDS REFERENCE DOCUMENT
Volume No.: 3.89.1

Part II - Bquipment & Procedures

Date: August 23, 1989

Submitted to:

Wyoming Dept. Environmental Quality
Division of Air Quality

210 Lincoln Street
LANDER, WY 82520
Mr. Lee Gribovicz, District Engineer
Phone: 307 332-9@56

Prepared by:

The Emission Measurement People, Inc.

P.0. Box 449, PENROSE, CO 81240-0449
John R. Floyd, Technical Operations Director
Nationwide Watts: 800-222-4187
Office Phone: 719 275-0046
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The Emission Measurement People, Inc.
P.O. Box 443, Penrose, CO 81240-0449
Nationwide Watts: 1 800 222-4187
Office Phone: 719 275-0046

September 6, 1989

Wyoming Dept. Environmental Quality
Division of Air Quality

21@ Lincoln Street

LANDER, WY 82520

ATTN: Mr. Lee Gribovicz, District Engineer

RE: The Emission Measurement People, Inc. Records Reference Document,
Volume No.: 3.89.1 (in 2 Parts)

Dear Mr. Gribovicz:

Enclosed for your reference is our current "Records Reference Document”. This
document meets the requirements of the Colorado Test Manual. If you need

additional information of this type for your protocol, please let us know as soon
as possible.

The Emission Measurement People, hope that having this data on file with vou,
Mr. Gribovicz, and your staff will greatly improve both the coordination and the
data quality for our projects in your region. We will update the document twice a
vear with new calibrations, etc. We also ask that you keep our name on file and
put us on your list of testers.

We appreciate your support and look forward to working with you on upcoming

projects. Should you have any comments or suggestions feel free to call or write
us anytime.

Very Truly Yours,

A i4t

John R. Floyd, Principal
Technical Operations Director

JRF/pl

Enclosure(s) (2)

-,



VI S

booinen

Lo Bemd

Particulate Test at General

9-24-90

9-25-90

9-26-90

Activity Log
for

Left office at 11:00 and arrived at Little
America at 19:00.

Left for General Chemical at 05:30 arrived at
plant at 06:00. Was setting up equipment by
07:30. Was completely set up at 09:00. Had to
fix the probe heater cord. Started running at
10:50. Agency showed up and wanted a backside
wash. All runs went fine. We were done running
at 18:32. Jess collected impinger water while
Tracy loaded Pick-up. And ran averages. Left
plant site at 20:30 to go back to Little America.

Drove Back to Denver

Chemical



Flant Location:

Client Name. !Lt Q ﬂg(&/ Date:

The Emission Measurement People, Inc.

PROJECT LOG

24 25 /90
Flant Perscnnel :

Agency Farsonnel :

TEMF Fersonnel : m S -/w

Time/Date Activity: * /el Fersonnel
/ Depart Shop: /00
! Arrive Site: [;éﬁé AAJAQ__LZQL
/ Complete Set~up:
/;Zéqr Complete Preliminary Run/Ready to Test

Begin 1st Run
«B&lbﬁ et ron o /050

End ist Run

407 -
/ 2&5 Regin 2nd Run /%75 —_—
e o winamt
/ End 2nd Run
/532
/ 7&é¥r Begin 3rd Run
[ 725
LFIL
/ End 3rd Run
/ éeqin 4th Run
/ End 4th Run
/ Pick-up Process Data from Plant Operator
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Appendix 4.2
QUALITY ASSURANCE DOCUMENTATION
4.2.1 Q.A. Audit Results

(if applicable)

4.2.2 Chain-of-Custody
for Data and Sample(s)

4.2.3 Post-test Calibrations
(if applicable)
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Appendix 4.3
PLANT OPERATION AND PRODUCTION DATA

{as available)
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GR-3-A IMPACTOR FEED DATA FOR COMPLIANCE TEST OF
25 September 1990

The GR-3-A impactor provides crushed trona ore for the GR-3 process
tacility. In order to document the load on the impactor during the
testing period, pertinent readings trom two sources were recorded:

1. The motor 1oad current was recorded to verify steady operation of
the impactor.

2. The Ramsey belt scale readings were taken at the start and end of
each of the three runs. This provides a tonnage total from the
impactor to the GR-3 calciner storage bins. These readings were
taken in the GR-3 caiciner controi room.

Run #1
Ramsey belt scaie:
finish @ 1218 hrs.= 3025875
start @ 1032 hrs.= 3023477
86 min.= 398 tons = 291.2 tons/hour

Motor load current:
@ 1124 hrs.= 60-66%
@ 1200 hrs.= 60-66%

Run #2
Ramsey belt scale:
tinish @ 1545 hrs.= 3026750
start @ 1427 hrs.= 3026440
78 min.= 310 tons = 238.5 tons/hour

Motor ioaavcurrent:
@ 1430 hrs.= 60-65%
@ 1540 nrs.= 59-64%

Run #3
Ramsey belt scale:
tinish @ 1845 hrs.= 3027506
start @ 1725 hrs.= 3027126
80 min.= 380 tons = 285.0 tons/hour

Motor load current:
© 1735 hrs.= 60-63%
€ 1815 hrs.= 60-63%

boes
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Appendix 4.4

FIELD SAMPLING DATA RECORDS

Data Sheets for Reference Methods
Emission Data Printouts from CEM Tests
Drift Records for CEM Tests

Opacity Observations (as available)
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DATE

RUN NO.
EQUIPMENT VENTED
TYPE ABATEMENT

EQUIPMENT NUMBER

FIELD TEST DATA

9425/ 20

‘37

t2/

AMB. TEMP,
BAR. PRESSURE
STACK PRESSURE
NOZZLE SIZE .
METER RATE FACTOR

Filter T.0. 7005

23.9/7

AR50

et /C50 it SWO¥ TSO 9% pco:
DES. | GAS GS SAM. | IMP. | JIMJ,
SAM. | VEL. | SAM. | METER TE STACK | TEMP.® | BOX IN-
PT. TIME | HEAD TE | RDG ( TEMP. | METER | TEMP. | LET T
No. | (MIN.)|(WAP)A#FrM)| PT.3 K. 0| ©°F, F. SF. | °F. F|
A 3, J 05 |1 2.5 Y2480 | 332, 5% g0 = 0 &5 | /0
2 e, 1,/ | 2.0 | 99520 1595,y o 1 20 3 |7Q
2 G < (3 g0 1990, :G | jog 972 | 8 -7 O |5
¢ lzz2. 0 1,45 st 1992.9) | 94 ¥ ) 23 la O | iaPS
& /5. Q 1:/G o) 195,221 &, / L 22 WA
o /. J 1.2 125 \Gop . 5¥ | 95,2 £/ 7 & AV
2 1As. ¢ |.2% V)08 l9u2.22 19422 | g/ 2 Y d |o.$
5 1R2¢ @ 1,30 170 lgpy 57 192,26 | R2. 2L 6/l (&S
9 22,0 |3¥ 1.3 Vo &G 112 Yf ¥ 2d & r 172 2
/6 | 3o, 0 1a3( /.3 90%.64 | 9.0 | S¥Z 22 b ! 7.5
i 132 0 | .90 [:5 g, 8% | 95 62 X2 v &/ X))
2 130 0 oY | L( la/3.,719% 53 22 T Gy |38
B /3 132990 17,9 |2 & |US. bl 9% . 2 | K2 ¥z w2 | /0
s 122 Vi T NI Zsa0l5¢.c0 | B2 ¥ e2 |/ ]
s Vo5 0 12,6 | 2. ¢ Gaior | ¢ X D=y 89 2 172
/b | Y% O /. 8 3,7 lgedy=2 | 22.53 e 2 ¥ S e | (7 |
/2 154 ¢ 7.2 | 3.7 6229/ | 24 /& ¥2 g/ G2 /2 |
(8 185 ¢ 1,90 120 G2r4( | 3,07 | F 77 &2 VZ
(g ls2. 0 | ,9C 13,7 W34 47 | 95, 69 Fod 73 (@2 /7
20 1@ |90 127 ¥39.39 1 2,93Y | XS 73 e 2 /2
2zl |2 C 40 3.7 990,90 | 962 ¢ Y5 73 G /7
22z g0 [/ ¢ 3.7 IS YU 190/ 1 85 73 e2 /2
A3 le%. O | .9 |3,7 g¥¥ ¢, 23 | XS g3 2 | r7 |
2y |72 ¢ .5;0 ! 3.5 361 P50 |35 |23 2 117
L A, 35
<P VLLADSICAS
End TP Xy (.
N Tace Fonaf
25cm/[ | 25 () .
oa K (Hock L) <P ot 29 H !
nat | &
Mot S:6.|. Pl
lol&l VN ]
_m | P
TOTAL
AVG.




DATE

RUN NO.
EQUIPMENT VENTED
TYPE ABATEMENT
EQUIPMENT NUMBER

T \{f\:‘{f }L@

FIELD TEST DATA

2028 /%4

D1OKL

Ueume

A It 53,5

AMB. TEMP.

BAR. PRESSURE =EVRA
STACK PRESSURE

NOZZLE SIZE 23O

METER RATE FACTOR

F;V;ﬂ’ .0 70/(3

DES.,| GAS e IMP.
saMm. W METER STACK | TEMP.@ | IN-
PT. RATE | RDG_ y TEMP. | METER .| LET
NO. (cFM){ FT.3 O F.y| OF. ¥ °Fy | ° Fi
A/ 2.0 1966, Y S/ Y es
2 3.3 195993 2/ & i
3 3-_3 %2153 e ?Z iZRe
vl 3.3 l965.9G Z/ B e
S 15| 3.5 19%.33 S/ = 0 C
7 (Y. 3,5 1922, 7% o/ g / e
7 ki v 2.3 192,23 Gy 2 (-t
< Y.V 2o b 19293 S/ <3 o0
g a7.0 0 |l K& 173 2/ g %)
/0 20,0 .0 | 2.2 1985./73 7] g 60
/ 33.0 | .60 | 2.2 |&Z7, 35 A 2% Wi
/2 30 LF20 | 2.4 1990.5€ | 4/, %5 \| &/ 25 b (!
7/3’ 338 L 201 2.2 9‘03,%, g/ ‘y?Y ﬁz
% . s 285 %.4. 99, / A Q
' Q1 .50 b 1799.2% q j g Lo
L1980 1,60 | 2,5 liooed, 2] . 4 T
{ O l. 50 la:3 o5 /3 29 aXe a 7
4 SO V.0 a2 35 =7 720 Vi
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_22 e
LY
R ] WL Al
- _qulfﬁ e 1250
‘ ’]( I’ R RS
T i | X3 e
Iﬁv\llca ;9‘7
i |
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TOTAL
AVG,




FIELD TEST DATA

DATE AMB. TEMP. . _
RUN NO. (032 BAR. PRESSURE L3 X2 -
EQUIPMENT VENTED STACK PRESSURE
TYPE ABATEMENT NOZZLE SIZE 250
EQUIPMEN'J;L NUMBER 1;:3'1; R R%TB FACTOR
- Tk Ued eoma — r 1/ aoq
57‘?715 e — X S o 7 Lcce ..
Y DES. | GAS oMo SAN. /| IMP. | b
SAM. | VEL. | SAM. | METER | METER,’ | STACK | TEMP.@ | BO IN-
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NOo. | (MIN.) P)| (cFrM)| FT.3 {i,0 | © F. ° F, . | © F. F
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G 30 ¢ L5 1R, 1063.021 93 .2¢ | ¥Y 77 ¢/ 125
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/2 3. 0 o | R.Y 108%. 79193 /0 | ¥4 75 (/[ 19.€
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2 42 O 1 ¢ 122 lobdH6! 93,48 | ¥R 2/ A E X
2 195 O LS | Ay 102,331 2706 | 5! Q2 6O 198
Yyl 98 v o5 | 2.y 10670221 23 573 §-j 2?3 AR V-
S 15/ O Do 1R 1072.201 PC, %/ | &/ g3 &'r 12 ¢
45 S« Q 0 1R L 570,481 93,29 | X/ 23 A
S2:. 0 L5 1 25 167191 %31 5/ g e/ 7.5
¥ leo Q |5 1Y 08I 59.5/ fR s e/ 9.3
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Appendix 4.5

CALCULATIONS AND COMPUTER PRIRTOUTS
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CONSTANTS

Plant Name:
Location:

RUN Number: '
Test Date: = -
Stack Id: '
Console Id.:
Methods Tested:
No. of points:
No. of Minutes/Point:
Mtr. Factor, (Yo):
F—Factor, (Fd):
Pitot, (Cp):
Fuel Type:

Fo, low:

Fo, high:

€02, %dry:

02, %dry

s02, ppmd

NOx, ppmd

CO, ppmd

S02, %dry

CO, %dry

Argon, %

N2, %

Orifice Delta-Ha:
Altitude of Plant:
Press., Barometric:
“*Temp. of Meter:
**Moisture, Stack:
**Temp. of Stack:
**Delta-P:

**Sample Rate (Delta-H):
**Desired Nozzle, Dia.:

Actual Nozzle, Dia.:
**K3:

Stack Dia., inches
Stack Area: sq.ft.
Nozzle Area:'§g.ft.

3

30.

GEN3101P.XLS

General Chem
Green River,

3101
9/25/9@

GR3 crusher
nutech-2

24

0.987

9.84

® O 8 S 0

2
b.02078
B®.9822

1.978

in.Hg.

0.25
1
36

7.868375

- @.00@0348885

AVERAGES

Time Start:

Time End:

Delta P:

Delta H:

Meter Volume:

Stack Temperature:
Imp. Temperature:
Meter Temperature:
Meter Vacuum:

% Isokinetic (PBP):
Elapsed Minutes:
Press. Static , Stac
Press. , Barometric:
Ml. H20 condensed:
Leak Rate: cfm.

Leak Check in.Hg.

VARIABLES

Tm

Ts

Pm

Ps

Tstd

Pstd

Tstd/Pstd

R

Rho w; density H20
Rho a;den. acetone
Kp

Mw; Mole wt H20
Mn2

Mco

Mo2

Mco2

Mso2

Mar

Mnrox

Hg. Specific gravity

Con2:RWRTstd/MuPstd

lese
1210
.59
2.21
62.326
82.3
61.6
83.2
11.5
105.8
72
.75
23.91
]

%]

24

543.20
$42.30
24.0725
23.96515
528.080
29.92
17.64706
21.85
2.0022
0.787
85.49
18.00
28.013
28.013
31.998
44.901
64.07
398.948
46.01
13.6¢0
©.24715

T



S02 LAB

Blank ml:

H2S04 ml:

N. H2S04:

TTR Std 1: .~
TTR Std 2: .
Ave. Std. TTR=...
fliq. Factor:
VTTR. 1I,ml:
VTTR. 1F,ml:
VTTR. 1Net:
VTTR. 2I, ml:
VYTTR. 2F, ml:
VTTR. 2Net:
VTTR Ave:

S02, ppm:

S02 Results(6)
ppm, dry
ppm,wet

1b. /hr.

LMBTU

02,
coz,

%$dry orsat
%dry orsat

TURGLR ST e L Wi sy e RS B g B & L o
+ - TR LT R {’f.&?f‘f?l-

0.e5
le
‘Q.02
20
19.95
19.875
2ee

e

1
1
']
1
1
1
16.82675

16.82675
15.87147
2.579122
2.01E-65

A

GEN3LBLP.XALS

Meter Volume, A
vapor press.
Total H20
vmstd, dscf
Vwustd,scf
Bws, moisture
Molecular wt.dr

Molecular wt. w

Velocity, fps
Flow rate,dscf/
DSCFM

ACFM

Fuel Factor Fo
02, %dry

02, %wet

C02, %dry

S02 Results(6C)
Ppm, dry
ppm,wet

lb. /hr.

LMBTU

NOx Results(7E)
ppm, dry '
ppm, wet

1b. /hr.

LMBTU

CO Results(1l®)
ppm, dry

ppm, wet
l1b./hr.

LMBTU

62.326
©.5522658
61.565656
48.22748
2.902747
@.056772

28.8912
28.27289
49.,34751
92367@0.4
15394.51

20928.4

2.9

18
16.87811
1

LSRN~~~

[ IR~

[~ T T ]

Particulate Results

Final Isokineti
probe wash, mg.
filter, mg. #
Total mg

gr/scf

gr/facf

ib/hr

LMBTU

"Tons/yr

Front
Back
Total mg

90.2212
7.11667
5.3
12.41667
2.003973
0.002923
0.524266
4.@9E-06
2.11253

12.4167
62.175
74.5917



GEN3181P.XLS

gr/scf
gr/acf
1b/hr
LMBTU
Tons/year

A

©.0623868
©.017557
3.148467
2.46E-05
12.69078
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CONSTANTS AVERAGES
Plant Name: General Chem Time Start: 1425
Location: Green River, Time End: 1610
RUN Number: 3102 Delta P: 2.6756
Test Date: as - 9/25/986 Delta H: 2.558
Stack Id: GR3 crusher Meter Volume: 70.68
Console Id.: _ _. nutech-2 Stack Temperature: 90.3
Methods Tested: 5 Imp. Temperature: 60.8
No. of points: 24 Meter Temperature: 94.8
No. of Minutes/Point: 3 Meter Vacuum: 9.5
Mtr. Factor, (Yo): ©.987 % Isokinetic (PBP): 86
F-Factor, (Fd): 1 Elapsed Minutes: 72
Pitot, (Cp): .84 Press. Static , Stac .75
Fuel Type: Press. , Barometric: 23.81
Fo, low: Ml. H20 condensed: 6
Fo, high: Leak Rate: cfm. e
€02, %dry: 2 Leak Check in.Hg. 18
02,%dry 16
sS02, ppmd @ VARIABLES
NOx, ppmd @ Tm 5654.80
Co, ppmd @ Ts 550.30
S02, sdry @ Pm 23.99809
CO, %dry @ Ps 23.86515
Argon, % 2.0078 Tstd 528.00
N2, % B1.9822 Pstd 28.92
Tstd/Fstd 17.64706
R 21.85
Orifice Delta-Ha: 1.978 Rho w; density H20 @.0022
Altitude of Plant: Rho a;den. acetone @.787
Press., Barometric: 3. in.Hg. Kp 85.49
**Temp. of Meter: Mw; Mole wt H20 18.00
**Moisture, Stack: Mn2 28.013
**Temp. of Stack: Mco 28.013
**Delta-P: Mo2 31.998
**Sample Rate (Delta-H): Mco2 44.01
**Desired Nozzle, Dia.: Mso?2 64.07
Actual Nozzle, Dia.: .25 Mar 39.948
**K3: 3.75 Mnox 46.01
Stack Dia., inches 36 Hg. Specific gravity i3.6@
Stack Area: sq.ft. 7.868375 Con2:RWRTstd/MwPstd @.04715

Nozzle Area: sq.ft. @.002340885



IR
S02 LAB
Blank ml:
H2S04 ml:
N. H2S04 =
TTR Std. 1: peR
TTR Std 2: I
Ave. Std. TTR:_
Aliq. Factor:
VTTR. 1I,ml:
VTTR. 1F,ml:
VTTR. 1Net:
VTTR. 2I, ml:
VTTR. 2F, ml:
VTTR. 2Net:
VTTR Ave:
sS02, ppm:

$02 Results(6)
ppm, dry
ppm,wet

1b. /hr.

LMBTU

o2,
coz,

%dry orsat
$dry orsat

r—

9.05%5
le
.02

19.9%
18.975
200

e

1
1
0
1
1
1
15.21784

15.21784
14.39763
2.475451
1.08E-05

R T

- 2 o-.

WENSLOLF . ALS

Meter Volume, A
vapor press.
Total H20 -~
Vmetd, dscf
Vwstd,scf
Bws, moisture
Molecular wt.dr
Molecular wt. w
Velocity, fps
Flow rate,dscf/
DSCFM
ACFM

Fuel Factor Fo
02, sdry
02, %Swet
€02, %dry

S02 Results(6C)
ppm, dry
ppm,wet

ib. /hr.

LMBTU

NOx Results(7E)
ppm, dry '
ppm, wet

1b. /hr.

LMBTU

CO0 Results(ie)
ppm, dry

ppm, wet

l1b. /hr.

LMBTU

70.68
0.536866
64.43302
53.32635
3.037944
©.e53898
28.97147
28.38013

£3.2047
980272.4
16337.87
22564.24

2.45

i6
15.13763
2

[~ I~ - -] [~ IR~ I~ .~}

[~~~ I~

Particulate Results

Final Isokineti
probe wash, mg.
filter, mg. #
Total mg

gr/scf

gr/acf

l1b/hr

LMBTU

Tons/yr

Front

Back
Total mg

S.¥

83.99961
5.78333
4.5%
l0.28333
.002976
©.00215665
0.416738
1.81E-06
1.679245%5

1.2833
21.28
31.5633
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L

A

TR R

GEN31@2P.XLS

gr/scf
gr/acftf
lb/hr
LMBTU
Tons/year

3.9

2.005134
©0.006614
1.279121
5.57E-06
5.154216



CONSTANTS
Plant Name:
Location:

General Chem
Green River,

RUN Numbers: . . 3103
Test Date: - 9/25/9@
Stack Id: -~ GR3 crusher
Console Id.: . .~ nutech-2
Mmethods Tested: 5
No. of points: 24
No. of Minutes/Point: 3
mtr. Factor, (Yo): ©.987
F-Factor, (Fd): 1
Pitot, (Cp): ®.84
Fuel Type:

Fo, low:

Fo, high:

C02, %dry: 1
02, %dry 7
sp2, ppmd "]
NOx, ppmd ]
Co0, ppmd "
S02, %dry 2
€0, %dry e
Argon, % 6.0078
N2, % 81.9822
Orifice Delta-Ha: 1.978
Altitude of Plant:

Press., Barometric: 30. in.Hg.
**Temp. of Meter:

**Moisture, Stack:

**Temp. of Stack:

**Delta-P:

**Sample Rate (Delta-H):

**Desired Nozzle, Dia.:

Actual Nozzle, Dia.: ®.25
**K3: 3.78
Stack Dia., inches 36
Stack Area: sq.ft. 7.668375

Nozzle Area: sq.ft.

»

@e.200340885

GEN310@3P.XLS .-

AVERAGES

Time Start: 1725
Time End: 1910
Delta P: 0.6474
Delta H: 2.4
Meter Volume: 68.71
Stack Temperature: 82.9
Imp. Temperature: 60.8
Meter Temperature: 0.5
Meter Vacuum: 9.2
% Isokinetic (PBP): 893.6
Elapsed Minutes: 72
Press. Static , Stac .75
Press. , Barometric: 23.82
Ml. H20 condensed: 4
Leak Rate: cfm. )
Leak Check in.Hg. 18
VARIABLES

Tm 550.50
Ts 542.90
Pm 23.99647
Ps 23.87515
Tstd 528.00
Pstd 29.92
Tstd/Pstd 17.64706
R 21.85
Rho w; density H20 0.0022
Rho a;den. acetone 8.787
Kp 85.49
Mw; Mole wt H20 18.00
Mn2 28.013
Mco 28.013
Mo2 31.998
Mco2 44.01
Mso?2 64.07
Mar 39.948
Mnox 46.081
Hg. Specific gravity 13.6@
Con2:RWRTstd /MwPstd .04715

"
]

-

©



S02 LAB

Blank ml:

H2S04 ml:

N. H2s04: .

TTR Std 1% | o=

TTR Std 2: +#:
Ave. sStd. TTR: -
fliq. Factor:
VTTR. 1I,ml:
VTTR. 1F,ml:
VTTR. 1Net:
VTTR. 2I, ml:
VTTR. 2F, ml:
VTTR. 2Net:

VTTR Ave:

502, ppm:

S02 Results(6)
ppm, dry
ppm,wet
lb./hr.

LMBTU

02, %dry orsat
€02, %dry orsat

'
o
e

{¢“$Ww

!
T

.05
10

0.02

- 20
. 19.95
19.978
200

)

1
1
o
1
1
1
15.52637

15.562637
14.73478
2.508867
1.38E-05

GEWOLYOr A

Meter Volume, A
vapor press.
Total H20
vmstd, dscf
Vwstd,scf
Bws, moisture
Mclecular wt.dr
Molecular wt. w
Velocity, fps
Flow rate,dscf/
DSCFnM
ACFMHM

Fuel Factor Fo
02, %dry

02, %wet

C02, %dry

S02 Results(6C)
ppm, dry
ppm,wet

l1b. /hr.

LMBTU

NOx Results(7E)
ppm, dry ’
ppm, wet

lb. /hr.

LMBTU

CO Results(18@)
ppm, dry

ppm, wet
1b./hr.

- LMBTU

68.71
©.536866
£9.586399

52.2667
2.807983
@.e5e984
28.856135
28.298811
51.798615
870696.5
16178.28
213866.45%

3.9

17
16.13328
1

o & O e 9O 9 ®

S & ® 6

Particulate Results

Final Isokineti
probe wash, mg.
filter, mg. #
Total mg

gr/scf

gr/acf

lb/hr

LMBTU

Tons/yr

Front

Back
Total mg

Y [t

93.04062
33.556
1.9
35.45
2.210467
@.0077089
1.4514359
B.01lE-06
5.848573

35.45
22.5875
58.0375
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gr/scf ©.017136
gr/acf 0.012621
1b/hr 2.376245
LMBTU 1.31E-05
Tons/year 9.57508

iy
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Appendix 4.6

LABORATORY ANALYTICAL RBSULTS
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Carrest Mot K.:

% FOMATE Coneral Chondsal
Filver Blask
b1 | Filter It
195.0a
.8 m
Tare Yeight:
18.5813 = Tare Velght:
10,3314 g Tare Weight:
18,3918 m Sverape Tare W.:
Final Unight:
10.395 = Final Unight:
18.333 m Final Veight:
10,5552 o fverege Final .
] et Unight:
5. 841229 Carrestion Faster (ng.)
Freat Nalt foa swber: 318
Filter Saple
(] Filter ID:
LIRS
Nemm
Tore VYeight:
10,12 m Tare Weight:
10.109 » Tare Veight:
181019 m fwerage Tare W.¢
Fisal Ueight:
1014 m Final Unight:
101,1401 = Fisal Wmight:
10,1080 m dverage Fisal .
16.1 ne Mot Unight:
N n Slank Correstism:
L1667 my Correet Mt .1

o

fetual Tetal: 12,4167 wg

k.3

dm
A4 m
Y

) ”»
Minmg
L]

i

P en
-



B RS R e it — ot ST LA . -

L o Stk
EEa il

Bater Seasity(evills 1.8 FTE Gonersl Ohomisal Vi
feetone Blank Filver Blank

Desker I, ) 1 Filter 101

Yash Velum: v W0l

Yeight Yash: ’ ~ _ atm

Tare Unight: - Tare Deight:

Tare Ueight: - 1.5 » Tare Ueight: 4 m
Tare tight: - 1N . Tore Unight:

fverepe Tare R.: . 1IR30 g fverage Tare R, Am
Fisal Yeight: - Final Weight:

final Unight: NS Final Ymight: A,
flaal Weight: 1M m Final Veight:

#verage Final R.1 104,053 g twerage Fisal &, Ny
et Unight: tlm Tt Veight: Ling
Correction Facter (ng. Rlask/m .00 Carrestion Faster (ng.) [ ]

Bosk Halt fn awber: 3N

Sertene Sumple Filter Sample

Beaker ID. 4 fllter I

theh Solum: Slinl

Veight Yash: 860 m

Tare Ueight: Tare Uright:

Tare Yeight: 100.5904 Tare Ueight: Adm
Tare Veight! 100.5908 Tare Yedght: dm
fverepe Tare K. 1003935 s twerepe Tare &, A m
Fisal Unight: Final Ueight:

Final Unight: 108.63248 Final Usight: Am
Final Veight: 100.6327 m Final Ueight: dm
tverape Final &.: 100.63273 iverage Final &. A m
et leight: 2.4 ng ot Unight: (A X]
Blank Carrestions W Slank Correstion: Line
Carrest Mot .2 Q1% w Correst Mot W.: iing

fetual Total: QL1750 g

bl

LY



PRy

[T

Veight Uash:
Tare Yaight:
Tare Weight!
Tare beight:
fverage Tare W,
Final Yeight:
Fisal Ueight:
Fisal Weight:
fverape Fimal ®.:
ot Weight:
Blask Correctisa:
Carreet dot R.:

S Racc D ne o

MMTE Gmeral Ohwonisal
Filter Alank
Filter I

Tare Unightt

Tare Weight:

Tore Velghs:

verase Tore W.!

Fisal Weight:

Fisal Weight:

Final Ueighs:

Svorepe Final 8.

Mot Unight:

Carrestion Faster (ns.)

Filser Savple
Filter 1k

Tare Ueight:

Setmal Total: 10,280 m

LS

=¥%% Hud

F ol -l
A g 8



it Weight:
Correstion Faster (ng. Qlank/gn

Sestone Sample

Correet Mot K.

RO 28. 05

1.0 eTE

Bask Nalt s omber: 3R

233
Riae
Sas §§

.

2232
288
Ay
Zaass: 98% BEL

e
2n

betual Tetal: H.200 g

Final Ueight:

twerage Fisal .

Mot Weight:

Correstion Faster (ng.)

Filter Sample
Filver 10

Tare teight:
Tare Weight:
Tare Unight:
fwerage Tare &.:
Final Weight!
Final Veight:
Final Vnight:
twerage Fimal .
Net Unight:
Blask Carrection;
Correct Mot R.:

b

-
A m
A m

& m
(A ]
]

-



(S

fortone Demsity(gnl)s
foetone Blank

Seaker ID.

theh Seluw:
Unight Yash:
Tare Unight:
Tare Unight:

fat eight

1
Correetion Faster (ng. Blaskt/gm

(% Mt Gaserel Chomisal
Filter Blamk
1 Filter I
1.in
110.8
Tare Uright:
B w Tare Wnight:
1684 » Tare night:
10NN - fverene Tare k¢
Fisal teight:
pl 8- X1 Final Weight!
bl B fisal Ueight:
.92 ,m verege Fimal W,
1IN et Uright:
. 032612299 Carrestion Faster (ng.)

Freat Nalf fon owder: 30

filter Sample
2 Filser IB1
8.0l
M1 m
Tare Yeight!
100.210 Tare Yeight:
18.220 = Tare Yeight:
10,003 = fwerese Tare K.
Final Weight:
100.2358 Final Weight:
100,255 = Final Vuight)
100.23305 tverage Fimal K.
S.1lm Net Ueight!
U Blask Cerrection:
NWw Carrect Mot &.:

botual Total: N8l wy

vy

A m
KXY
A m

4,
(AN
[ ]

E

cEEE 43d
232398 112

oo e
- - -

vy



ater Seasity(mvinl)= 1.8
fostene Blank
Seaker ID. 1
taeh Yolmm: ~ M.l
Geight Unsh: - . TS
Tare Unight:
Tare Unight: 10,835 =
Tare eight: 104,830 o
tverese Tare W1 104,830 m
Fisal Weight:
Final Weight: 1M -
fisal Yeight: 104,033 m
twerage Final W1 1.5 m
et Unight: Ling
Correstine Faster (ng. Blank/mn 1.8
Bosk Mait
foetsne Sample
Besker 10, 12
thsh Selum: 3.0 nl
Ueight Vesh: B.0m
Tore Ueight:
Tare Yeight: 100.4637
Tare Veight: 100. 469 =
fwerepe Tare K.: 10046375
Final Weighs:
Fisal Ynight: 100.4006
Fisal Veight: 1004006 o
tverage Fisal K.: 100.8006
Wt Ueight) 28
Blank Correstisa: RN -1
Carrest Mot 8.1 AN N

MIaTE Geerel Chmical
Filter Blank
Filter I

Correstion Faster (my.)

Filcer Sample
Fliser 101

Tare Yeight:
Tare Unight:
Tare Unight:
iverage Tare K.:
Final Veight:
Final Unight:
final Wnight:
tverage Final R,
Mot Neight:
Blank Correctisa:
Cozreet Mot .

fetual Tetal: 2,507 my

6.8

o m
A,
A m

Y
(R Y]





