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SECTION 1 

IHTROWCTION 

A t  the  request o f  Harr ls  Woolf C a l i f o r n i a  Almonds, Stelner 

Envlronmental, Inc. conducted a serles o f  emlssion tes ts  on the e f f l u e n t  

o f  two baghouses located a t  t h e i r  almond procesrlng p lan t  located near 

Coalinga. Cal l forn la .  These tests  were conducted on September 23 and 

September 27, 1991. The purpose o f  these t e s t s  was t o  determine corn 

p l iance w i t h  Fresno County APCO Rules and Regulatlons. - Almonds are hauled t o  the p lan t  by t rucks and are bottom dumped 

i n t o  a p i t  w i t h  a conveyor. The emissions from t h l s  almond receiving/ 

pre-cleaning f a c l l l t y  (Permit t o  Operate No. 1140140101R) are cont ro l led  

by a Saunco baghouse (Nodel No. RA12-252-5040) containlng 252 polyester 

dacron bags each SIX inches i n  diameter and 144 Inches long. The t o t a l  

surface area i s  5040 ft' and the a l r - to-c lo th r a t l o  I s  6.94 t o  1.0 a t  an 

a l r  f low o f  35,000 acfm. 

Almonds are hu l led  and shel led in  another p a r t  o f  t h e  p lan t  and 

the  m i s s i o n s  from these processes are also cont ro l led  by a baghouse 

(Permit t o  Operate No. 1140140102R). A Saunco baghouse (Model RA12-312- 

6240) w i t h  one compartment contafning 312 polyester dacron bags each SIX 

Inches i n  diameter and 144 Inches long w l t h  a rated a l r  f low o f  77,500 

acfm and an a l r l e g  recyc le w l th  a rated a i r  f l o w  of 23.000 acfm. The 
Y 
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SECTION 1 

INTRDDUCTION 

A t  t h e  request o f  Har r is  Woolf C a l i f o r n i a  Almonds, Steiner 

Environmental, Inc. conducted a ser ies o f  emission tes ts  on the  e f f l u e n t  

of two baghouses located a t  t h e i r  almond processing p lan t  located near 

Coalinga, Cal i forn ia .  

September 27, 1991. 

p l iance with Fresno County APCD Rules and Regulations. 

These tes ts  were conducted on September 23 and 

The purpose o f  these t e s t s  was t o  determine com- 

u Almonds are hauled t o  the p l a n t  by t rucks and are bottom dumped 

The emissions from t h i s  almond receiv ing/  i n t o  a p i t  w i t h  a conveyor. 

pre-cleaning f a c i l i t y  (Pennlt t o  Operate No. 1140140101R) are cont ro l led  

by a Saunco baghouse (Model No. RA12-252-5040) containing 252 polyester 

dacron bags each s i x  inches i n  diameter and 144 inches long. The t o t a l  

surface area i s  5040 ft' and the a i r - to -c lo th  r a t i o  i s  6.94 t o  1.0 a t  an 

a i r  f low o f  35,000 acfm. 

Almonds are hul led and shel led i n  another par t  o f  the  p lan t  and 

the emissions from these processes are also contro l led by a baghouse 

(Permit t o  Operate No. 1140140102R). A Saunco baghouse (Model RA12-312- 

6240) with one compartment containing 312 polyester dacron bags each s i x  

inches i n  diameter and 144 inches long with a ra ted  a i r  f low o f  77,500 

.,acfm and an a i r l e g  recycle w i t h  a ra ted  a i r  f low o f  23,000 acfm. The 
v :  
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t o t a l  bag surface area I s  6,240 ft' f o r  an a i r - to-c lo th r a t i o  o f  12.4 

t o  .l.O. 
v 

T r i p l i c a t e  p a r t i c u l a t e  tes ts  were performed using EPA Method 5 

on each o u t l e t  duct from each baghouse p r i o r  t o  the  fan. 

receiving/pre-cleaning baghouse has one stack. The almond h u l l i n g  and 

she l l ing  baghouse has two stacks, both o f  which were tested simultaneous- 

l y .  

baghouses passed the  p a r t i c u l a t e  tests ,  then they would also pass t h e  

PM,. tests ,  since PM,. i s  a f r a c t i o n  o f  the t o t a l  p a r t i c u l a t e  emitted 

The almond 

No Pn,, t e s t s  were conducted. Fresno County has agreed t h a t  I f  t h e  

from the  baghouses. 

Section 2 o f  the  repor t  presents the  t e s t  matr ix  f o r  t h i s  program. 
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SECTION 2 

TEST PROGRAM 

Table 2-1 presents the t e s t  matr ix  f o r  th is  program. Both 

baghouses were i n  continuous operation during the t e s t  program. The 

pre-cleaning baghouse went down momentarily during Test 13. but came 

back on l i n e  s ix  minutes l a t e r .  

Sectlon 3 o f  the report  sumarizes the test  

2-1 
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SECTION 3 

TEST RESULTS 

Table 3-1 sumnarizes the t e s t  resu l ts  f o r  the receiving/pre- 

cleaning baghouse. Tables 3-2 and 3-3 sumnarize the resu l ts  from the 

two stacks serving the h u l l l n g  and she l l ing  baghouse. 

3.1 RECEIVING/PRE-CLEANING BAGHOUSE 

The permit l i m i t s  p a r t i c u l a t e  (and PH,.) emlsslons t o  0.004 

gr/scf ,  1.20 l b / h r  o r  28.8 l b l d a y  based on a 24-hour operating day. 

The measured emissions were 0.0069 gr/scf ,  1.68 l b / h r  o r  40.32 lb/day. 

This baghouse was j u s t  over the permit l i m i t s .  

3.2 HULLING AND SHELLING BAGHOUSE 

v 

The permit l l m i t s  p a r t i c u l a t e  (and PM,,) emissions t o  0.0032 

gr lsc f ,  1.50 l b / h r  o r  35.9 lb/day based on a 24-hour operatlng day. 

The measured emissions were 0.0020 gr lsc f ,  1.17 l b / h r  o r  28.1 lb/day. 

This baghouse i s  in’compliance w l t h  the permit l i m i t s .  

3-1R 
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TABLE 3-1. SUWARY OF SOURCE €HISSION TEST DATA (6OOF) 
W 

U n i t  Tested: Har r i s  Yoolf Date: September 23, 1991 
Ca l i  f o r n i  a Almonds 
Receiv i ng/Pre-Cl eani ng 
Baghouse 

Test Number 1 2 3 Average 
Test Condition (tph) 16.6/18.1 15.9/18.1 16.1 
Barometric Pressure (in. Hg) 29.15 29.58 29.52 . 29.42 
Stack Pressure ( in.  Hg) 28.75 29.18 29.12 29.02 

Volume Gas Sampled (dscf) 99.715 97.196 94.826 97.246 

Stack Area (ft') 10.08 10.08 10.08 10.08 
Elapsed Sampling Time (min.) 120.00 120.00 120.00 120.00 

MS DATA 

Average Gas Veloci ty .(fps) 54.74 53.39 50.04 52.72 

Gas Analysis (Volume X) 

Average Gas Temperature ( O F )  93.29 100.17 101.08 98.18 
Gas Flowrate (dscfm) 29,563 29,000 27,084 28,549 

Carbon Dioxide, dry  0.00 0.00 0.00 0.00 
Oxygen, d r y  20.90 . 20.90 20.90 20.90 
Water 1.15 0.85 0.83 0.95 

ENISSION CONCENTRATION - gr/dscf 

F i l t e r a b l e  Par t icu la te 0.0048 0.0076 0.0076 0.0067 
Total  Pa r t i cu la te  0.0051 0.0078 0.0079 0.0069 

ENISSION RATE - lb/hr 

Fi1 terable Par t icu la te 1.22 1 .89 1.77 1.63 
Total  Pa r t l cu l  a te 1.28 1.94 1.82 1.68 

EMISSION FACTOR - lb/day 

F i 1  te rab le  'Par t icu la te 29.28 45.36 42.48 39.04 
Total  Pa r t i cu la te  30.72 46.56 43.68 40.32 / 
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TABLE 3-2. SUMNARY OF SOURCE EMISSION TEST DATA (60.F) 
L 

Unlt Tested: Harris Yoolf 
California Almonds 
Hulling/Shelllng 
Baghouse - Stack A 

Test Number 
Test Conditlon ftnh) 

Date: September 27, 1991 

1 . .  I 18.6 
Barmetrlc Pressure (in. Hg) 29.83 29.68 29.54 29.68 
Stack Pressure fin. Ha) 29.29 29.14 29.00 29.14 

2 
14.6 

3 
21.4 

Average 

-. 
Stack Area (ft'j 19.63 19.63 19.63 19.63 

Volume Gas Sampled (dscf) 155.406 139.543 134.130 143.026 
Elapsed Sampling Time (mln.) 120.00 120.00 120.00 120.00 

GAS DATA 

Average Gas Veloclty (fps) 53.53 50.43 49.16 51.04 
Average Gas Temperature (OF) 77.21 92.46 99.46 89.71 
Gas Flowrate [dscfm) 59.072 53.811 51.721 54.868 . . ~~ ~~ .~ ~ 

Gas Analysis ivoium;! X) 
Carbon Dioxide. dry 0.00 0.00 0.00 0.00 
Oxygen, dry 20.90 20.90 20.90 20.90 
Yater 1.13 1.19 0.88 1.07 

EMISSION CONCENTRATION - gr/dscf v 

Fllterable Particulate. 0.0018 0.0014 0.0012 0.0015 
Total Partlculate 0.0020 0.0016 0.0021 0.0019 

EMSSION RATE - lb/hr 
Fllterable Partlcul ate 0.90 0.65 0.54 0.70 
Total Particulate .1.00 . 0.76' 0.93 0.90 

EMISSION FACTOR - lb/dW 
Fllterable Partlculate 21.60 15.60 12.96 16.80 
Total Particulate 24.00 18.24 22.32 21.60 

r 

Y 

3-3 



.- 

TABLE 3-3. SUlluRY OF SOURCE EMISSION TEST DATA ( W F )  
v 

Unit Tested: Harris Yoolf 
California Almonds 
Hull ing/Shell ing 
Baghouse - Stack B 

Date: September 27, 1991 

Test Number 1 2 3 Average 
Test Condition (tph) 18.6 14.6 21.4 
Barometric Pressure (in. Hg) 29.83 29.68 29.54 29.68 
Stack Pressure (in. Hg) 29.32 29.20 29.13 29.22 
Stack Area (ft') 6.31 6.31 6.31 6.31 

Volume Gas Sampled (dscf) 104.218 100.036 93.630 99.295 
Elapsed Sampling Time (min.) 120.00 120.00 120.00 120.00 

6AS DATA 

Average Gas Velocity (fps) 41.10 42.74 41.60 41.81 
Average Gas Temperature ( O F )  79.46 94.04 101.46 91.65 
Gas Flourate (dscfm) 14,500 14,661 14,039 14,400 
Gas Analysis (Volume X )  

Carbon Dioxide, dry 0.00 0.00 0.00 0.00 
O w e n ,  dry 20.90 20.90 20.90 20.90 
Water 1.28 1.02 1.05 1.12 

4 
EMISSION CONCENTRATION - gr/dscf 
F i  1 terabl e Particul ate 0.0020 0.0015 0.0017 0.0017 
Total Particulate 0.0023 0.0022 0.0021 0.'0022 

EMISSION RATE - lb/hr 
Filterable Particulate 0.25 0.19 0.21 0.22 
Total Particulate 0.29 0.28 0.25 0.27 

EMISSION FACTOR - lb/du 
Filterable Particulate 
Total Particulate 

6.00 4.56 5.04 5.28 
6.96 6.72 6.00 6.48 

4 

. .  
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SECTION 4 

SMPLING EQUIPHENT AND PROCEDURES 

This sect ion o f  the  repor t  describes the equlpment and procedures 

used t o  conduct the p a r t i c u l a t e  tes ts  on t h l s  program. 

4 . 1  PRELIMINARY MEASUREMENTS 

Before conductlng t h e  stack t e s t s  a ser ies o f  pre l iminary measure- 

ments were made t o  determine: 

I The locat lon o f  the sampltng s l t e  and the  number and l o c a t i o n  

o f  the sampling points t o  be used (EPA Method 1) 

The ve loc i ty ,  temperature and pressure o f  the  gases i n  the 

stack (EPA Method 2) 

I The composltion o f  the stack gases (€PA Method 3) 

I The m l s t u r e  content o f  the  stack gases (EPA Method 4 )  

Using the r e s u l t s  o f  these pre l imlnary measurements and the 

v 

I 

c a l i b r a t i o n  constants f o r  the sampling t r a l n ,  a serles o f  ca lcu lat lons 

were made t o  determine the  value o f  K, a constant, and N., ideal  nozzle 

dlameter, requlred t o  run an lsok ine t lc  t e s t  accordlng t o  the equation: 
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where 

An actual nozzle, whose diameter was as close as possible t o  the 

ideal  nozzle diameter, was selected f o r  the t e s t .  

rates f o r  each sampling po in t  i n  the stack were computed using the  

equat i on: 

I sok ine t i c  sampling 

A H -  (K) (A',,)' 

Since K and N, were knowti, and remain constant during a tes t ,  the only 

variables were the meter temperatures, the stack gas temperature and the 

ve loc i t y  pressure f o r  each sampling point .  

4 . 2  PREPARATION OF THE PARTICULATE SAHPLING TRAIN 

A l l  sampling t r a i n  components were cleaned i n  the  laboratory (soap 

and water ,  tap  water r inse, d i s t i l l e d  water r inse, and I P A  r inse) t o  

el iminate previous contamination. The sampling t r a i n  components were 

sealed and transported t o  the sampling s i t e  i n  a mobile lab. The EPA 

Method 5 equipment used t o  measure par t i cu la tes  ( f i l t e r a b l e  and t o t a l )  

consisted o f :  

I A ca l ib ra ted  316 stainless steel  nozzle f o r  i sok ine t i c  

sampling 

A heated Pyrex glass sampling probe (6 feet long) equipped 

w i th  an S-type p l t o t  tube and a thermocouple t o  measure stac c 

ve loc i  ty ,  pressure and temperature 

4-2 



v 
I A heated Pyrex glass f l l t e r . h o l d e r  contalnlng a welghed 

100-mn Whatman 934 AH g lass f i b e r  f i l t e r  

A Pyrex glass Impinger t r a i n  i n  an icebath (lmpingers 1 and 2 

contained 100-ml d i s t i l l e d  water; bubbler 3 was dry; bubbler 

4 contained a welghed amount o f  s l l l c a  ge l )  

An umbl l lca l  t o  connect the  probe and sample box t o  the 

contro l  module 

A cont ro l  module contalnlng a vacuum pump; a ca l ib ra ted  d ry  

gas meter and a ca l lb ra ted  o r l f i c e '  meter t o  measure the 

pressure, temperature and f lowrate throughout the t ra ln .  

, 

I 

I 

I 

The sampling t r a i n  was charged i n  the mobile l a b  using f resh ly  

Each lmplnger and i t s  contents was weighed t o  the prepared reagents. 

nearest 0.1 gm on a ca l ib ra ted  e lec t ron ic  balance. Blanks o f  a l l  f i l t e r s  

and reagents were reta ined f o r  subsequent analysis. The sampllng po in t  

locat ions were marked on the probe uslng a high-temperature marker. The 

sampling t r a l n  was comp1,etely assembled and l l f t e d  t o  the sampling s i t e .  

4.3 

v 

SAMPLING PROCEDURES FOR PARTICULATE SAMPLING TRAIN 

P r io r  t o  a test ,  the sampling t r a l n  was heated and leak-checked a t  

15-tnches Mercury t o  insure leakage was less than 0.02 cfm o r  4% o f  the 

average sampllng ra te .  The S-type p i t o t  tube was also leak-checked. 

sampllng t r a i n  was l n s t a l l e d  on the u n l r a l l  and the .probe was inser ted 

l n t o  the stack a t  the far thest  polnt. An isok lne t ic  samp1ing.rat.e was 

calculated uslng an HP-41CV ca lcu la to r  f o r  each sampling po in t  on the 

traverse (12 po ints  per traverse, 2 traverses a t  go0). Each po in t  was 

sampled f o r  an equal period o f  time (5.0 minutes) and ' a l l  per t inent  data 

were recorded on the data sheet f o r  each.point. The probe and sample box 

The 

v 
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were maintained a t  250'F throughout the  traverse. The gases leav lng the  

impinger t r a i n  were maintalned a t  4 8 ° F .  A t  the  end o f  a traverse, the 

probe was wlthdrawn from t h e  stack and t h e  e n t i r e  sampling t r a l n  was 

transferred i n t a c t  t o  the  next sampling por t .  

stack was completed and the  sampllng t r a i n  was withdrawn f o r  the  f i n a l  

leak check. This leak check was performed a t  15-Inches Mercury o r  a t  t h e  

highest vacuum achieved dur ing the  tes t .  The S-type p i t o t  tube was also 

checked a t  t h l s  tlme. The probe, nozzle, f l l t e r  holder and Impinger 

t r a i n  were sealed w i t h  aluminum f o i l  and lowered t o  the mobile l a b  f o r  

sample recovery. 

4.4 SAMPLE RECOVERY PROCEDURES FOR PARTICULATE SAMPLING TRAIN 

v 

The other t raverse o f  the  

Sample recovery f o r  the nozzle and probe occurred on the stack. 

The nozzle and probe were brushed and r insed three times uslng ACS rea- 

gent grade acetone i n t o  a polyethylene sample bo t t le .  

f o r  the f l l t e r  holder and impinger t r a i n  occurred in  the  mobile lab.  The 

1 0 0 - n  f i l t e r  was removed from the  4-inch f i l t e r  holder and sealed I n  i t s  

p e t r i  d ish.  The f r o n t  h a l f  o f  the 4-inch glass f i l t e r  holder was brushed 

and r insed with acetone. 

-' Sample recovery 

Each impinger was removed from the  icebath, 

wlped dry  and welghed t o  t h e  nearest 0.1 gm. 

were t ransferred t o  a polyethylene sample bot t le .  The back h a l f  o f  the  

4-inch glass f i l t e r  holder, the glass connectors, impingers 1, 2 and 3 

were r insed w i t h  d i s t i l l e d  water and the  r ins lngs were t ransferred t o  

t h l s  same b o t t l e .  A l l  sample bo t t les  and p e t r l  dlshes were marked and 

labeled. 

was also labeled with the  sample I D  numbers. The sampllng t r a l n  was then 

recharged i n  preparat ion f o r  the next t es t .  

The contents o f  impinger 1 

A chain-of-custody l o g  was completed and the f i e l d  data sheet 

v 
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SECTION 5 

ANALYTICAL PROCEDURES 

This sect ion o f  the repor t  describes the  procedures used t o  

analyze the  samples co l lected dur ing t h e  t e s t  program. A l l  analyses 

were performed I n  the Steiner Environmental, Inc. c l imate-control led 

laboratory  located f n  Bakersfield, Cal i forn ia .  

5.1 ANALYSIS OF PARTICULATE SAMPLES 

5.1.1 m l e .  Probe. F l l t e r  H o l m  

v The volume o f  the acetone washings was measured and the  washings 

were t ransferred t o  clean, tared, aluminum weighing dishes. The dishes 

were placed on temperature-controlled water bath under a fume hood and 

gent ly  heated t o  dryness (100°F). 

deslccated and weighed repeatedly a t  6-hour in te rva ls  u n t i l  a constant 

weight was achieved ( t o  the nearest 0.01 mg w i t h  a to lerance o f  t0.1 mg 

between weighlngs). The ACS reagent grade acetone blank was t reated i n  

the same manner. 

The dishes w i th  the dry residue were 

5.1.2 

The 100-mn f i l t e r  was removed from i t s  p e t r i  d i s h  and transferred 

t o  an oven where i t  was heated f o r  2 hours a t  105'C. The f i l t e r  was then 

desiccated and weighed repeatedly a t  6-hour in te rva ls  u n t i l  a constant 

weight was achieved ( t o  nearest 0.01 mg w i t h  a tolerance o f  4 . 1  mg 
v 
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between weighings). An unused, tared blank f i l t e r  was t reated i n  the  

same manner. 

5.1.3 - i b  

v 

The volume o f  sahiple was measured and the e n t i r e  volume was 

t ransferred t o  a clean, tared glass evaporating dish. The d ish was 

placed on a temperature-controlled hot  p la te  under a fume hood and gent ly  

heated t o  dryness (150OF). 

and weighed repeatedly a t  6-hour i n t e r v a l s  u n t i l  a constant weight was 

achieved ( t o  nearest 0.01 mg wi th  a tolerance o f  t O . l  mg between weigh- 

ings). A blank o f  the d i s t i l l e d  water was treated i n  the same manner. 

The dish w i t h  the dry residue was desiccated 

5-2 



SECTION 6 

QUALITY ASSURANCE 

This sect ion o f  the  repor t  describes the QA/QC procedures employed 

on t h e  test. program. 

6.1 PARTICULATE SAMPLING EQUIPMENT 

A de ta i led  record o f  repa i r  and maintenance t o  each sampling 

t r a i n  i s  kept. 

p e r i o d i c a l l y  t o  avoid complete component breakdown dur ing a f i e l d  tes t .  

Preventative maintenance t o  each system i s  performed 

v A deta i led  record o f  sampling system ca l ib ra t ions  i s  also kept. 

. Cal ib ra t ion  data f o r  the  sampling nozzles, p i t o t  tubes, dry gas meters 

and o r i f i c e  meters are avai lab le f o r  review. Results o f  the  EPA Q u a l i t y  

Assurance Branch bi-annual audi ts o f  the dry  gas meter and o r i f i c e  meter 

combinations are also logged and v e r i f y  our in-house c a l i b r a t i o n  data. 

The c a l i b r a t i o n  data for the equipment used on t h i s  program can be found 

i n  the  Appendix o f  t h i s  repor t .  

6.2 LAB ANALYSIS 

A l l  f i e l d  samples are assigned a l abe l  and an ID  number. This I D  

i s  a lso a f f i x e d  t o  a chain-of-custody l o g  and t o  the f i e l d  data sheet t o  

e l iminate any chance o f  sample mixup. 

P r i o r  t o  analysis, a l l  glassware i s  thoroughly cleaned (soap and 

water, t a p  water r inse, d i s t i l l e d  water r inse, I P A  r inse)  t o  el iminate 
v 
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any' contamination. 

ings are t reated the sm as a sample (d r i ed  i n  an oven, desiccated and 

weighed repeatedly a t  6-hour i n te rva l s  u n t i l  a constant weight i s  

achieved). The glassware used t o  measure volumes and make transfers 

and d i l u t i o n s  are a l l  NBS Class A t o  insure accurate measurements. All 

weighings are car r ied  out on a Sartor ius Research Model R160P e lec t ron ic  

semi-micro balance supported by a marble tab le  i n  a separate room from 

the main ana ly t i ca l  laboratory. The balance i s  ca l ib ra ted  regu la r l y  

against an NBS Class S-1 weight. 

The evaporating dishes used t o  evaporate the wash- 
v 

All reagents used i n  the f i e l d  and i n  the laboratory are ACS 

reagent grade and blanks o f  these reagents are evaluated f o r  every s e t  

o f  tes ts .  

not the o r i g i n a l  container. 

consistent q u a l i t y  of the reagents. 

Blanks a re  taken i n  the f i e l d  from the squeeze bo t t l es  and 

Records are kept on these blanks t o  insure 

v 
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APPENDIX A 

STEINER ENVIRO)(IIENTAL RAU DATA 
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. 

SAllPLINB POINT LOCATION DATA SHEET 

m 

Plant  
Date 4-23 -41 
Test Location t zc -CI  
Upstream Dist . /Dia.  
Downstream Dlst . /Dla.  32%0' 
No. o f  Sampling Points 2q. 
Stack Dlmensian q3.d" 
Coupling Length %/." 

/AM ;5 - d O 0  / 

-$P wony- PIO + 
1 ,  %-inch MPT/FPT/Flange 

PDUW ; h@ -vc S m L ,  Lhy Scd& 
snp / d e r  fnrnphht Ib r e &  & 

u 

SAMPLING POINT RELOCATION: & O N 6  

Po& ,g / b . O * ' L o d ~  fhcu %a+ 

'- 
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LOUTION DATA SHEET 

Upstream DTst./Dia. /w. 
Downstream Dist./Dia. fOC0" / / . 8 @  
NO. o f  Sampling Points 2 g  
Stack Dimension 60.0 
Coupling Length 3 

0 

- 

SAMPLING POINT RELOCATION: 

A-3 



SAMPLING W I W T  LOCATION DATA SHEET 

Plant  &'flhS - W&&F 
Date '?@s ' q - 9 /  

Downstream Olst./Dia. 3 1  7 
NO. o f  Sampling Points dW 
Stack Dimension 3 9  " 
Coup1 ing Length 3.50 

- 

SAMPLING POINT RELOCATION: ACWg 
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i-Steps Sales Analysis Jan 3 0 , 1 9 9 3  

UNION CARBIDE 
BETHLEHEM STEEL 
BIO ENERGY 
CHRYSLER 

A 8 6-0ct CORP FOLLOW UP 
B 4 28-Jan CORP RFP 
B 1 6-0ct RFP 
B 1 7  23-No" CORP FOI LOW I IP 

"A" POTENTAL 9 8  I TOTAL I $ 9 3 1 , 0 0 0  
"R" POTENTIA1 I 1 2 1  I T O T A l ~  I $ 1 . 1 4 9 . 5 0 0  I I . - . -. . . .. _ _  . - .. ._ . . , . . - , - - - I 

"C" POTENTIAL 5 4  I T O W ?  1 $ 5 1 3 , 0 0 0  



. 
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v 

v' 

Test Location: AM&& 

SAMPLE HANDLINS/LOG-IN 

SAMPLE TYPE c0nnENTs 

I 

5 I 30592 A&& 
I I I 

30591 & k% k 
6 

I I 
+ I I 



SAMPLE HAWDLIUB/LOG-IN 

v 

SAMPLE TYPE I VOLUnE I COMENTS 

I 
I I I 

7 I I I 

I I 

12 c 



SAMPLE HANDLING/LOG-IN 

No SAMPLE TYPE VOLUME COnnENTS 

1 30608 &&$$& 

I 
4 30605 

5 30604 
30603 i * e L  

Mnh Sample Tnt 6 

I 
. .  ._ . 

10 I 30599 Meth 



v A.N A L Y T I C A L R E P 0 R T 

SAMPLE TYPE :m ANALYSIS (g) DATE : 09-24-91 
SAMPLING METHOD :M5 
SAMPLE COMPONENT :Acetone ANALYST : MC b KG 
REQUESTED my :~~rrfs-woolf, Pre-cleaning Baghouse, 
ANALYTICAL METHOD :GRAVIMETRIC 

An8lytical Result 
(total sample) 

Uncorrected. Blank Corr. (9) ---------- ----_-_---___ -__-______-_- 
0.02507 0.02498 

0.04336 0 .04322  

0.04175 0 .04161  

0.00009 
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A N A L Y T I C A L  R E P O R T  
v 

:FILTERABLE PARTICDLATE DATE : 09-24-91 SAMPLE TYPE 
SAMPLING METHOD :n5 
SAMPLE COMPONENT :lo0 nm FILTER ANALYST : HC 6 KO 
REQUESTED BY :Harris-Woolf, Pre-cleaning Baghouse. 
ANALYTICAL METHOD :GRAVIMETRIC 

Test Filter Analytical Result 
No. No. (total sample) 

Uncorrected Blank Corr. ( p )  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  ---___--_ ______--__ ---_--------- _------------ 
1 451 0.00632 0.00618 

2 484 0.00481 0.00467 

3 490 0.00548 0.00534 

Blank 0.00014 
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A N A L Y T I C A L  R E P O R T  
W 

SAMPLE TYPE :CORDENSIBLE PARTICULATE DATE : 09-24-91 
SAMPLING METHOD :M5 
SAMPLE COMPONENT :DiHZO ANALYST : MC 6 KQ 
REQUESTED BY :Harris-Woolf, Pre-cleaning Baghouse, 
ANALYTICAL METIIOD :GRAVIMETRIC 

Test Sample Analytical Result 
No. Volume (total sample) grama 

Uncorrected Blank Corrected ---------- ---_- -------_- ---------- ------------- ------------- 
1 325 0.00183 0.00154 

2 365 

3 395 

Blank 100 

0.00172 0.00139 

0.00166 0.00130 

0.00009 

. 
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A N A L Y T I C A L  R E P O R T  
~e. 

SIULPLE TYPE’ :pHw ANALYSIS (9) DATE : 
SAMPLING METHOD :ns 

09-27-91’ 

SAMPLE COUPONENT :Acetone ANALYST : nc b RG 
REQUESTED BY :Harris-Woolf, Shelling Baghouse Duct A, 
ANALYTICAL METHOD :QRAVIMETRIC 

Test Sample Analytical Result 
No. Volume (total sample) 

(ml ) Uncorrected Blank Corr. (9) ---------- ----- --------- ---------- ------------- ------------- 
1 95 

2 100 

3 105 

Blank 100 

0.01757 0.01748 

0.01198 0.01189 

0.01070 0.01061 

0.00009 

, 
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A N A L ' Y T I C A L  R E P O R T  

W 

SAUPLE TYPE 
SAUPLING METHOD 
SAUPLE COMPONENT 
REQUESTED BY 
ANALYTICAL METHOD 

Test 
No. 

:FILTERABLE PARTICULATE DATE : 09-27-91 
:n5 
:lo0 nm FILTER ANALYST : nc b KG 
:Harris-Woolf, Shelling Baghouss Duct A, 
:GRAVIMETRIC .. 

Filter 
NO. 

Analytical Result 
(total. sample) 

Uncorrected Blank Corr. ((1) 
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A N A L Y T I C A L  R E P O R T  
u 

SAnPLE TYPE :CONDENSIBLE PARTICULATE DATE : 09-27-91 
SA~PLINQ METHOD :ns 
SAUPLE COMPONENT :Dill20 ANALYST : nc t. KG 
REQUESTED BY :Harris-Woolf, Shelling Baghouse Duct A.  
ANALYTICAL METHOD :QRAVIMETRIC 

2 345 

3 330 

Blank 100 

0.00233 0.00202 

0.00788 0.00758 

0.00009 
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A N A L Y T I C A L  R E P O R T  
v 

SAMPLE TYPE :PHW ANALYSIS (9) DATE : 09-27-91 
SIULPLING METHOD :M5 
SAHPLE COMPONENT :Acetone ANALYST : HC h KG 
REQUESTED BY :Harris-Woolf, Shelling Baghouaa Duct 8, 
ANALYTICAL METHOD :GRAVIMETRIC 

1 110 0.01230 0.01220 

2 130 0.00991 0.00979 

0.01041 3 120 0.01052 

Blank 100 0.00009 
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A N A L Y T I C A L  R E P O R T  
v 

SWPLE TYPE :FILTERABLE PARTICULATE DATE : 09-27-91 
SAMPLING UETHOD :US 
S W P L E  CCHPONENT :lo0 nrf~ FILTER ANALYST : UC b KG 
REQUESTED BY . :Harris-Woolf, Shelling Baghouse Duct B. 
ANALYTICAL METHOD :QRAVIWTRIC 

Test Filter Analytical Result 
No. No. (total sample) 

uncorrected Blank Corr. (9 )  -----__--- ___--  _ _ _ _ _ _ _ _ _  _-_____--- ------------- ------------- 
1 518 0.00145 0.00131 

2 519 0.00020 0.00006 

3 520 -0 .OD089 -0.00103 

Blank 0.00014 
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A N A L Y T I C A L  R E P O R T  
Y 

SANPLE TYPE :CONDENSIBLE PARTICULATE DATE : 09-27-91 
SANPLING METHOD :M5 

REQUESTED BY :Harris-Woolf, Shelling Baghouse Duct B, 
ANALYTICAL METHOD :GRAVIMETRIC 

S W L E  COMPONENT :DiH2O ANALYST : nc KG 

Test sample Analytical Result 
NO. Volume (total sample) grams 

Uncorrected Blank Corrected _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  -________ ______-___ ------------- ------------- 
1 350 0 .00229 0.00198 

2 390 0.00475 0.00440 

3 340 0 .00241 0.00210 

Blank 100 0.00009 
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SOURCE TEST CALCULATIONS 
v 

PLANT : HARRIS WOOLF RUN NO.: 1 
PRE-CLEANING BAGHOUSE DATE : SEPT 23,1991 

STANDARD TEMP.: 60 DEG. F 

METER TEMP. = 114.75 DEG. F I STATIC PRESS.= 

SQ.RT. dP = 0.9310 in. H20 I STACK I.D. = 
METER ORIFICE 2.99 in. H20 I DUCT LENGTH = 
METER VOLUME = 111.376 Cu.Ft. I DUCT WIDTH I 

METER Y = 1.0081 I STACK AREA = 
BAR. PRESSURE 29.15 in.Hg I TEST TIME - 
COND.(Vlc) = 25.1 ml I NOZZLE DIA. = 

STACK TEMP. = 93.29 DEG. F I Cp = 
-5.50 in. H20 
0.840 
43.00 inch 

inch 
inch 

10.085 Sq.Ft. 
120.00 min. 
0.2333 inch 

GAS ANALYSIS = 20.90 % 02 0.00 % co 
0.00 0 co2 79.10 % N2 .......................................................................... 

Vm(std) = [ T(std) + 460 / 29.92 1 x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm + 460).... .. 99.715 dscf 

Vw(std1 =(8.9148 x 10e-5) x (Tstd + 460) x Vie I 1.164 scf 

BWS - Vw(std) / (Vrn(6t.d) + Vw(std)) ............. P 0.012 I Lower 

Bws C Saturated Conditions = Vapor Press. of H20 I value 
0 Dew Point Temp. / (Ps, in.Hg.1 .............. 5 0.054 I used. 

v 

I Bus 

%EA =(%02 - 0.52CO)/(O.Z64PN2 - (%02-0.52CO)) X 100 = * * * * * * * * * *  
Hd = ( . 4 4  x %C02)+(.32 x %02)+[.28 x (ZN2 + %CO)l = 28.84 

MS =.(Md x (l-Bws)) + (18.0 x Bws) .............. 5 . 28.71 

P(stack) = Pbar + [Pstatic / 13.61 ............ = . 28.75 in. Hg 

vs = 85.49 x CP x (Sq.Rt.dP) x ISq.Rt.(Ts + 460) 
/ ( M s  x Ps)] .............................. P 54.74 ft/sec 

Qs = vs X As x 60 .............................. 33,123 acf/min 

Qststd) = Qs x (l-Bwslx((Tstd + 460)/(Ts + 460)) 
29,563 dscf /min x. (Ps/29.92) ......................... - 

I = (Ts+460) x [(0.002669 x Vlc) + (Vm(std)/(Tstd + 
460)/'29.921 x 100 / (Time x Ps x An x vs x 60) = 95.49 % 
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SOURCE TEST CALCULATIONS 
4 

PLANT HARRIS WOOLF 
PRE-CLEANING BAGHOUSE 

RUN NO. : 2 
DATE : SEPT 23,1991 

STANDARD TEMP.: 60 DEC. F 

METER TEMP. = 118.1 DEG. F 
STACK TEMP. = 100.17 DEC. F 
SQ.RT. dP = 0.9098 in. H2O 
METER ORIFICE 2.83 in. H20 
METER VOLUME 107.662 CU.Ft. 
METER Y = 1.0081 
BAR. PRESSURE = 29.58 in.Hg 
COND. (Vlc) 18.0 ml 

STATIC PRESS.= - 5 . 4 3  in. n20 
CP . D 0.840 
STACK I.D. = 43.00 Inch 
DUCT LENGTH 5 inch 
DUCT WIDTH = inch 
STACK AREA 5 10.085 Sq.Ft. 
TEST TIME = 120.00 min. 
NOZZLE DIA. = 0.2333 inch 

GAS ANALYSIS : 20.90 rb 02 . 0.00 t co 
0.00 t c02 79.10. t N2 

*****"**  i ~ ~ ~ ~ ~ u ~ ~ r ~ ~ t * ~ * * t r ~ ~ ~ * t l . t . . . . ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ n ~ u ~ ~ ~ u ~ ~ ~ s e ~ ~  

Vm(std) = [ T(std) + 460 / 29.92 I x Vm x Y x 

Vw(std) =(8.9148 x 1Oc-5) x (Tstd + 460) x Vic, 

Bus = Vw(std) / (Vm(std) + Vw(std)) ............. P 0.009 ' I Lower 

Bus 0 Saturated Conditions - Vapor Press. of H20 I value 
B Dew Point Temp. / (Ps, in.Hg.) .............. P 0.066 I used. 

(Pb + (dH / 13.6)) / (Tm + 460) ...... P 97.196 dscf 

i 0.834 scf. . .  
.d 

I Bws 

%EA ~ ( 2 0 2  -.O.S%C0)/(0.264%N2 - (%02-0.5%CO)) X 100 * * * * * * * * * *  
Md =(.44 x tC02)+(.32 x %02)+[.28 x (tN2 + SCO)] = 28.84 

Ms = (Md x (l-Bws)) + (18.0 x Bus) .............. P 28.74 

P(stack) = Pbar + [Pstatic / 13.61 ............ D 29.18 in. Hg 

vs = 85.49 x CP x (Sq.Rt.dP) x [Sg.Rt.(Ts + 460) 
/ (Ms x Ps)] .............................. P 53.39 ft/sec 

Qs P vs x As x 60 ............................... = 32,307 acf/min 

Qs(std) QS x (l-Bws)x((Tstd + 460)/(Ts + 460)) 
x (PS/29.921 ........................ P 29,000 dscf/min 

I - (Ts+,460) x L(0.002669 x Vlc) + (Vm(std)/(Tstd + 
. 460)/ 29.921 x 100 / (Time x Ps x An x vs x 60) = 94.88 t 
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SOURCE TEST CALCULATIONS 
d 

PLANT :HARRIS WOOLF 
PRE-CLEANING BAGHOUSE 

RUN NO.: 3 
DATE : SEPT 23,1991 

STANDARD TEMP.: 60 DEG. F 
.. 

METER TEMP. - 119.29 DEG. F I STATIC PRESS.- -5.40 in. H20 
STACK TEMP. - 101.08 DEG. F I Cp P 0.840 
SQ.RT. dP = 0.8511 in. H2O I STACK I.D. 43.00 inch 
METER ORIFICE = 2.55 in. HZO I DUCT LENGTH = inch 
METER VOLUME E 105.539 Cu.Ft. . I  DUCT WIDTH inch 
METER Y = 1.0081 I STACK AREA = 10.085 Sq.Ft. 
BAR. PRESSURE = 29.52 in.Hg I TEST TIME - 120.00 min. 
COND. (VlC) 17.2 ml I NOZZLE DIA. 0.2333 inch 

GAS ANALYSIS : 20.90 % 02 0.00 t co 
0.00 t coa 79.10 t N2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Vm(std) = [ T(std) + 460 / 29.92 I x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm + 460) ...... = 94.826 dscf 

Vw(std) ~(8.9148 x 10e-5) x (Tstd + 460) x Vic P 0.797 scf 

0.008 I Lower Bws = Vw(std) / (Vm(std1 + Vw(std)) ............. = 

Bws 0 Saturated Conditions = Vapor Press. of H20 ' I  value 
0.068 I used. 0 Dew Point Temp. / (Ps, in.Hg.1 .............. E 

'J 

I Bws  

%EA ~ ( 1 0 2  - 0.52COl/(0.264tN2 - (%02-0.5%CO)) X 100 * * * * * * * * * 9  

Md =(.44 x tC02)+(.32 x %02)+[.28 x (tN2 + tC0)l e 28.84 

.............. 28.75 ME = '(Md x (l-Bws)) + (18.0 X BWS) = 

29.12 in. Hg 

vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460) 
50.04 ft/sec 

Qs = vs x As x 60 = 30,276 acf/min 

Qs(std) = Qs x (l-Bws)x((Tstd + 460)/(Ts + 460)) 

€'(stack1 = Pbar + [Pstatic / 13.61 ............ P 

/ (Ms x.Ps)l P .............................. 
............................... 

x (Ps/29.92) ........................ i 27.084 dscf/min 

I = (Ts+460) x [(0.002669 x Vlc) + (Vm(std)/(Tstd + 
460)/ 29.921 x 100 / (Time x P8 x An x vs x 60) = 99.12 t 
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SOURCE TEST CALCULATIONS 
u 

PLANT :HARRIS MOOLF 
HULL/SHELL-A 

RUN NO.: 1 
DATE : SEPT 27.,1991 

STANDARD TEMP.: 60 DEG. P 

METER TEMP. 5 91 DEG. F I STATIC PRESS.= -7.40 in. H20 
STACK TEMP. = 77.21 DEG. F I Cp = _  0.840 
SQ.RT. dP = 0.9326 in. H20 I STACK I.D. = 60.00 inch 
METER ORIFICE 5.70 in. H2O I DUCT LENGTH inch 
METER VOLUME = 166.000 Cu.Ft. I DUCT WIDTH = inch 
METER Y = 0.9812 
BAR. PRESSURE = 29.83 in.Hg I TEST TIME = 120.00 min. 
COND. (Vlc) D 38.4 ml I NOZZLE DIA. 0.2792 inch 

I STACK AREA = 19.635 Sq.Ft. 

Vrn(std) = [ T(std) + 460 / 29.92 I x Vm x Y x 

Vw(std) ~(8.9148 x 100-5) x (Tstd + 460) X'Vic c 1.780 scf 

Bws = Vwlstd) / lVm(std) + Vw(std)) ............. 5 0.011 I Lower 
I B w s  

Bws 0 Saturated Conditions = Vapor Press. of H20 I value 
0 Dew Point Temp. / (Ps, in.Hg.) .............. P 0.032 I used. 

%EA ~ ( 2 0 2  - 0.5%C0)/(0.2642N2 - I502-0.5tCO)l x 100 * * * * * * * * * *  
Md = ( . 4 4  x %C02)+(.32 x %02)+[.28 x (tN2 + ZCO)] = 28.84 

(Pb + (dH / 13.6)) / (Tm + 460) ...... P 155.406 dscf 

v 

M S  = (Md x ( l - B w s ) )  + (18.0 x Bws) .............. P 28.71 

.29 .29  in. Hg = P(stack1 = Pbar + [Pstatic / 13.61 ............ 
vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460) 

/ IMs x Ps)] .............................. I 53.53 ft/sec 

Qs = vs x As x 60 .............................. = 63,063 acf/min 

Qm(std) QS x (l-Bws)x(lTStd + 460)/(Ts + 460)) 
59,072 dscfhin x (Ps/29.92) ........................ - 

I = (Ts+460) X [10.002669 X VlC) + (Vm(std)/(Tstd + 
460)/ 29.921 x 100 / (Time x Ps x An x va x 60) = 101.25 t 
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SOURCE TEST CALCULATIONS 
u 

PLANT : HARRIS MOOLF 
HULL/SHELL-A 

RUN NO.: 2 
DATE : SEPT 27,1991 

STANDARD TEMP.: 60 DEG. F 

METER TEMP. = 105.77 DEG. F I STATIC PRESS. 
STACK TEMP. = 92.46 DEC. F I Cp 
SQ.RT. dP = 0.8641 in. H20 I STACK I.D. 
METER ORIFICE = 4.86 in. H20 I DUCT LENGTH 
METER VOLUME = 154.130 Cu.Ft. I DUCT WIDTH 

~~ . _ ~ _  
METER Y = 0.9812 I STACK AREA 
BAR. PRESSURE = 29.68 in.Ha I TEST TIME - 
COND. (vie) 5 36.1 ml I NOZZLE DIA. 

GAS ANALYSIS : 20.90 b 02 
0.00 0 co2 

0.00 z co 
79.10 0 N2 

-7.40 in. H20 
0.840 
60.00 inch 

.inch 
inch 

19.635 Sq.Ft. 
120.00 min. 
0.2792 inch 

~t~~~~~t~~~~~~~~~~t~.*~tt*t~~***t.t.~~~~~~~~~~~~~a~a~~~~*~*~~~e8~88~~~~~8*~*****~**~*~ 

Vm(std) = [ T(std) + ,460 / 29.92 1 x Vm x Y x 

Vw(std) ~(8.9148 x 10e-5) x' (Tstd + 460) x Vic * 1.673 scf 

Bus P Vw(std) / (Vm(std) + Vw(std)) ............. = 0.012 I Lower 

Bws e Saturated Conditions = Vapor Press. of H2O I value 
0.052 I used. 0 Dew Pbint Temp. / (Ps, in.Hg.1 .............. - 

(Pb + (dH / 13.6)) / (Tm + 460) ...... = 139.543 dscf 

v 

I Bws 

- 
%EA =(bo2 - 0.5%C0)/(0.264%N2 - (%02-0.55CO)) x 100 = * * * * * * * * * *  
Md =(.44 x lC02)+(.32 x %02)+[.28 x (%N2 + bC0)l = 28.84 

Ms (Md x (l-Bws)) + (18.0 x Bws) .............. = 28.71 

P(stack) = Pbar + [Pstatic /.13.61 ............ 5 29.14 in. Hg 

vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460) 
50.43 ft/sec 

Qs = vs x As x 60 .............................. - 59,412 acf/min 

Qs(std) - Qs x (l-Bws)x((Tstd + 460)/(Ts + 460)) 

I = (Ts+460) X [(0.002669 x Vlc) + (Vmlstd)/(Tstd + 

/ (Ms x Ps)l = .............................. 

x (Ps/29.92) ........................ P 53,811 dscf/min 

460)/ 29.921 x 100 / (Time x Ps x An x vs x 60) P 99.80 b 

-' 
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SOURCE TEST CALCULATIONS 
v 

PLANT : HARRIS MOOLF RUN NO.: 3 
. HULL/SHELL-A DATE : SEPT 27,1991 

STANDARD TEMP.: 60,DEG. F -. 
METER TEMP. = 113.29 DEG. P I STATIC PRESS.= -7.30 in. HZO 
STACK TEMP. - 99.46 DEG. F I CP . = . .  0.840 
SQ.RT. dP . = 0.8356 in. H20 I STACK I.D. = 60.00 inch 
METER ORIFICE = 4.58 in. H20 I DUCT LENGTH inch 
METER VOLUME = 150.927 Cu.Ft. I DUCT WIDTH = inch 
METER Y = 0.9812 I STACK AREA = 19.635 Sq.Ft. 
BAR. PRESSURE = 29.54 in.Hg I TEST TIME . P 120.00 min. 
COND. (Vlc) = 25.7 ml I NOZZLE DIA. 0.2792 inch 

GAS ANALYSIS : 20.90 % 02 0.00 z co 
0.00 b c02 79.10 X N2 .......................................................................... 

Vm(std) = [ T(std) + 460 / 29.92 I x Vm x Y x 

Vwcstd) ~(8.9148 x 10e-5) x (Tstd + 460) x Vic CI 1.191 scf .... Vw(stdl / (Vmlstd) . Vw(std)) ............. * 0.009 I Lower 

Bws 0 Saturated Conditions = Vapor Press. of H20 : value .............. / (Ps, in.Hg.) .............. = 0.065 I used. 

%EA ~ ( 5 0 2  - 0.5%C0)/(0.264%NZ - (%02-0.5%CO)) x 100 P * * * * * * * * * *  

Md =(.44 x XC02)+(.32 x XO2)+[.28 x .(XN2 + %COl] P 28.84 ... (Md . (1-Bws)) . (18.0 . Bws) .............. P 28.74 

(Pb . (dH / 13.6)) / (Tm . 460) ...... = 134.130 dsct  

u 

I Bws 

Plstack) = Pbar + [Pstatic / 13.61 ............ P 29.00 in. Hg 

vs = 85.49 x CP x (Sq.Rt.dP1 x .[Sq.Rt.(Ts + 460) 
49.16 ft/sec 

Qs - vs'x As x 60 = .57,915 acf/min 

Qs(6td) P QS X (l-Bws)x((TStd + 460)/(Ts + 460)) 

/ (Ms x P S I ]  .............................. P 

.............................. 

51,721 dscf/min x (Ps/29.92) ........................ = 

I = (Ts+460) X ['(0.002669 'X VlC) + (Vm(std)/(Tstd + 
460)/ 29.921 x 100 / (Time x Ps x An x vs x 60) = 99.80 % 

A-40 



SOURCE TEST CALCULATIONS 
v 

PLANT :HARRIS WOOLF RUN NO. : 1 
HULL/SHELL-B DATE : SEPT 27,1991 

STANDARD TEMP. : 60 DEG. F - 93.73 DEG. F I STATIC PRESS.= -6.90 in. H20 METER TEMP. 
STACK TEMP. = 79.46 DEC. F I Cp 0 . 8 4 0  
SQ.RT. dP E 0.7148 in. HZO I STACK I.D. - 34.00 inch 
METER ORIFICE = 2.90 in. H20 I DUCT LENGTH - inch 
METER VOLUME = 109.635 Cu.Ft. I DUCT WIDTH 5 inch 
METER Y = 1.0081 I STACK AREA = 6.305 Sq.Ft. 
BAR. PRESSURE = 29.83 in.Hg I TEST TIME 120.00 min. 
COND. (Vlc) 29.2 ml I NOZZLE DIA. = 0.2637 inch 

GAS ANALYSIS = 20.90 % 02 0.00 0 co 
0.00 % co2 79.10 % N2 

t t . t + . . ; ~ . * . . . . * * . . * . * * * . * t . t * + . . t . + . . . . * * ~ ~ * * * e ~ n n n ~ * * * . * * * ~ ~ . ~ * * * * * ~ ~ * * ~  

Vm(std) = [ T(std) + 460 / 29.92 I X Vm X Y X 
(Pb + (dH / 13.6)) / .  (Tm + 460) ...... = 104.238 dsct 

'1.354 SCf Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic - 
0.013 I Lower Bws = Vw(std) / (Vm(std1 + Vw(std)) ............. 

Bws 9 Saturated Conditions ='Vapor Press. of H20 I value 
0 Dew Point Temp. / (Ps, in.Hg.1 .............. D 0.034 I used. 

- 

- - b' 

I BWS 

% E A ' = ( % O Z  - 0.5%C0)/(0.264%N2 - (%02-0.5%CO)) X 100 * * * * * * * * * *  

Md =(.44 x %C02)+(.32 x 002)+[.28 x (0N2 + %CO)l ' - - 2 8 . 8 4  

MS = (Md x (l-Bws)) + (18.0 X BWs)  .............. = 28.70 

P(stack) = Pbar + [Pstatic / 13.61 ............ 5 29.32 in. Hg 

vs = 85.49 x CP x (Sq.Rt.dPj x [Sq.Rt.(Ts + 460) 
41.10 ft/sec 

Qs = vs x As x 60 .............................. = 15,548 acf/min 

Qs(std) = QS x (l-Bws)x((Tstd + 460)/(Ts + 460)) 

I (Ts+460) x t(0.002669 x Vlc) + (Vm(std)/(Tstd + 

/ (Ms x Ps)] .............................. E 

14,500 dscf/min x (PS/29.92) D ........................ 

460)/ 29.921 x 100 / (Time x Ps x An x vs x 60) = 99.57 % 

A-41 



SOURCE TEST CALCULATIONS 
v 

PLANT :HARRIS WOOLP RUN NO.: 2 
HULL/SHELL-B DATE : SEPT 27,1991 

STANDARD TEMP.: 60 DEG. F 
_. 

METER TEMP. o 105.97 DEC. F I STATIC PRESS.- -6.50 in. H20 - - . ........ 
STACK TEMP. - 94.04 DEG. F I Cp - .. 0.840 
SO.RT. dP = 0.7324 in. H20 I STACK I.D. - 34.00 inch GTER ORIFICE - 3.01 in. ~ 2 0  I DUCT LENGTH = inch 
METER VOLUME = 108.072 Cu.Ft. I DUCT WIDTH = inch 
METER Y = 1.0081 I STACK AREA = 6.305 Sq.Ft. 

120.00 min. BAR. PRESSURE = 29.68 in.Hg I TEST TIME = 
COND. (Vlc) P 22.3 ml 1 NOZZLE DIA. 0.2637 inch 

GAS ANALYSIS : 20.90 Z 02 
0.00 a co2 

0.00 a co 
79.10 b N2 ........................................................................... 

Vm(std) = I T(std) + 460 / 29.92 I x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm + 460) ...... = 100.036 dscf 

Vu(6td) -18.9148 x 10e-5) x (Tstd + 460) x Vic * 1.034 . scf 

Bws = Vu(std) / (Vm(std) + Vw(std)) ...,......... P 0.010 I Lower 

Bus 0 Saturated Conditions = Vapor Press. of H20 I value 
0 Dew Point Temp. / (Pa. in.Hg.1 .............. = 0.055 I used. 

b' 

I B u s  

%EA *(a02 - 0.5%C0)/(0.2648N2 - (202-0.5%CO)) X 100 = * * * * * * * " * *  
Md =(.44 x %C02)+(.32 x %02)+[.28 x lr(iN2 + ZCO)] m 28.84 

.............. 28.73 MS (Md x (l-Bws)) + (18.0 x Bus) D 

P(stack1 = Pbar + [Pstatic / 13.61 ............ - 29.20 in. Ag 

vs - 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt. (Ts + 460) 
/ (Ms x PSI] .............................. 42.74 ft/sec 

Qs = vs x As x 60 .............................. = 16,170 acf/min 

Qs(std) Qs x (l-Bws)x((Tstd + 460)/(Ts + 460)) ........................ 14,661 dscf/min x (Ps/29.92) P 

I (Ts+460) x [(0.002669 X'Vlc) + (Vm(std)/(Tstd + 
460)/ 29.921 x 100 / (Time x Ps x An x vs x 60) = 94.53 5 



'd 

PLANT :HARRIS WOOLF 
HULL/SHELL-B 

SOURCE TEST CALCULATIONS 

RUN NO.: 3 
DATE : SEPT 27,1991 

STANDARD TEMP.: 60 DEG. F 

METER TEMP. = 115.25 DEG. F ! STATIC PRESS.= -5.60 in. €I20 
STACK TEMP. - 101.46 DEG. F I Cp E -  0.840 
SQ.RT. dP = 0.7071'in. H20 I STACK I.D. E 34.00 inch 
METER ORIFICE = 2.80 in. HZO I DUCT LENGTH = inch 
METER VOLUME = 103.347 Cu.Ft. I DUCT WIDTH - inch 
METER Y = 1.0081 I STACK AREA 6.305 SQ.Ft. 
BAR. PRESSURE = 29.54 in.Hg I TEST TIME = 120.00 min. 
COND.(Vlc) m 21.5 ml I NOZZLE DIA. 0.2637 inch 

GAS ANALYSIS : 20.90 % 02 0.00 % co 
0.00 % co2 79.10 4 N2 

i ~ ~ ~ ~ ~ ~ . ~ . . * t ~ ~ . ~ . ~ t * t . . . * * t * t t * * * t t * t t . ~ * * ~ ~ * n n ~ ~ ~ * * ; ~ ~ ~ * ~ n n ~ n ~ ~ * ~ * ~ * ~ 8 n ~  

Vm(std) = 1 T(std) + 460 / 29.92 I x Vm x Y x '  
(Pb + (dH / 13.6)) / (Tm + 460) ...... 93.630 dscf 

Vw(std) 118.9148 x 10e-5) x (Tstd + 460) x Vic P 0.991 scf 

Bws I Vr(st8) / (Vm(std) + Vw(std)) .............. L 0.011 ,I Lower 

Bws 0 Saturated Conditions = Vapor Press. of H20 I value 
0 Dew Point Temp. / (Ps, in.Hg.1 ............... = 0.068 I used. 

v 

I 816 

%EA =(402 - 0.54C0)/(0.2644N2 - (402-0.5%CO)) X 100 = * * * * * * * * * *  
Md =(.44 x %C02)+(.32 x %02)+[.28 x (%N2 + %COll = 28.84 

HS (Md x (l-Bws)) + (18.0 x BWS) .............. D 28.72 

............ 29.13 in. Hg P(stack) = Pbar + [Pstatic / 13.61 P 

V 8  = 85.49 x. CP x (Sq.Rt.dP) x [Sq.Rt. (Ts + 460) 
/ (Ms x PSI] .............................. - 41.60 ftlsec 

QS = vs x As x 60 .............................. E 15,736 acf/min 

QS(std) = QS x (l-Bws')x((Tstd + 460)/(Ts + 460)) 
14,039 dscflmin x (Ps/29.92) ........................ = 

1 9  (Ts+460) X [(0.002669 X Vlc) + (Vm(std)./(Tstd + 
460l/ 29.921 x 100 / (Time x Ps x An x vs x 60) = 92.39 % 

d 
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EMISSION RATE CALCULATIONS - PLANT :HARRIS WOOLF RUN NO. : 1 
PRE-CLEANING BACHOUSE DATE : SEPT 23,1991 

STANDARD TEMP. : 60 DEG. F 
02 CORR. : 3.0 I ........................................................................ 

Front Half Wash (FHW) 0.02498 grams I Vm(std) 99.715 ft3 

Back Half Wash (BHW) 0.00154 grams I ps(std) 29,563 dscfm 

H202 Catch (SO21 0.00 mg H2SO4 I 02 20.90 % ........................................................................ 
F-FACTOR 

.- Mass Filter (MF) 0.00618 grams I VW(std) -.1.164 ft3 

Front Half sulfate (FHS) 0.00 mg H2S04 I Bws -0.012 
Back Half Sulfate (BHS) 0.00 mg H2S04 I C02 0.00 % 

10E6 x [3.64(%H) + 1.53(%C) + 0.57cSS) + O.14(%N) - 
0.46(%02) J / (Btu/lb) x [ (Tstd + 460) /528J. 

FILTERABLE PARTICULATE 

......... dscf /MMBtu 

-_______________----__ 
15.432 x (PHW + MF) / [Vm(std) + Vw(std)] .......... 0.0048 gr/SCf 
15.432 x (PHW + MF) / Vm(std) ....................... 0.0048 gr/dscf 
gr/dscf x (12 / %CO2) ............................... e 12% c02 
0.00857 x Qs(std) x gr/dscf ........................ 1.22 lb/hr 
P-Fac x 1.4286E-4 x [20.9 / (20.9-SOZ)l x gr/dscf .. lb/MMBtu - TOTAL PARTICULATE _--_____________- 
15.432 x (FHW + MF + BHW) / [(Vm(std) .+ Vw(std)l ... 0.0050 gr/scf. 
15.432 x (FHW + MF .+ BHW) / (Vmrstd) ................. 0.0051 gr/dscf 
gr/dscf x (12 / ICO2) ............................... e 12% c02 
0.00857 x ps(std) x gr/dscf ........................ 1.28 lb/hr 
F-Fac x.l.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 1 b/MMB tu 

TOTAL SULFATE 

0.015432 x (FHS + BHS) / [Vm(std) + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) .................... 
grldscf x I12 / %CO2) .............................. 
0.00857 x ps(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)1 x gr/dscf .. 
SULFUR DIOXIDE ( SO2 1 

1.60982 x [Tlstd) + 4601 x (mg H2S04) / [ 98.076 x 
.Vm(std)l ........................................... 
ppm x [(20.9.- Oxygen Corr.) / (20.9 - %02)l ....... 
PPm x (1 - BWS) .................................... 
8.223E-5 x Qs(std) x 64.062 x ppp / [T(std) + 4601:. 
F-Factor x 64.062 x L1.37113-6 / [T(std)+ 46011 x 
L20.9 / (20.9 - 150211 x ppm ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
SULFUR (SI 
(lb/MMBtu S02) / 2 ................................. 
Total Sulfur ....................................... 

---_--___________--- 

u 

(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 
A-44. 

gr/scf 
gr/dsc f 
e 12% co2 
lb/hr 
lb/MMBtu 

ppm 
e 02 corr. 
ppm (wet) 
lb/hr 

lb/MMBtu 
lb/dscf 

lb/MMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS - PLANT :HARRIS WOOLF RUN NO. : 2 
PRE-CLEANING BAGHOUSE DATE : SEPT 23,1991 

STANDARD TEMP. : 60 DEG. F 
02.CORR.: 3.0 % ........................................................................ 

Front Half Wash (FHW) 0.04322 grams I Vm(std) 97.196 ft3 
Mass Filter (MF) 0.00467 grams I Vw(std) -4.834 ft3 
Back Half Wash (BHW) 0.00139 grams 1 Qe(std) 29,000 dscfm 
Front Half Sulfate (FHS) 0.00 mg HZSO4 I Bw6 .. 0.009 
Back Half Sulfate (BHS) 0.00 mg H2SO4 I CO2 0.00 % 
H202 Catch ( S O 2 )  0.00 mg H2S04 I 02 20.90 b ........................................................................ 
F-FACTOR ---- - -- 
lOE6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) - 
0.46(%02)1 / (Btu/lb) x [(Tstd + 460)/5281 :.. ...... dscf /MMBtu 

FILTERABLE PARTICULATE 

15.432 x (FHW + MF) / [Vm(std) + Vw(std)] .......... 0.0075 gr/SCf 
_______----______----- 
15.432 x (FHW + MF) / Vm(std) ...................... 0.0076 gr/dscf 
gr/dscf x (12 / %Coal .............................. a 12% coa 
0.00857 x ps(std) x gr/dscf ........................ 1.89 lb/hr 
P-Fac x 1.42863-4 x t20.9 / (20.9-502)l x gr/dscf .. 1 b/MMB t u - TOTAL PARTICULATE ----------------- 
15.432 x (FHW + MP + BHW) / [(Vm(std) + Vw(std)l ... 0.0078 gr/SCf 
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 0.0078 ar/dscf 
gr/dscf x (12 acoz) .............................. 
0.00857 x Os(std) x ar/dscf ........................ 
F-Fac x l.zZ86E-4 x j20.9 / (20 .9-%02)1  x gr/dscf .. 
TOTAL SULFATE ------------- 
0.015432 x (PHS + BHS) / [Vmcstd) + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) ................... 
gr/dscf x (12 / %CO2) .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
P-Fac x 1.4286E-4 x f20.9 / (20.9-%02)1 x gr/dscf .. 
SULFUR DIOXIDE (SO21 .................... 
1.60982 x [T(std) + 4601 x (mg H2S04) / [ 98.076 x 
Vm(std)l ........................................... 
pprn x h(20.9 - Oxygen Corr.) / (20.9 - %02)l ....... 
ppm x (1 - B w s )  .................................... 
8.223E-5 x Qs(std) x 64.062 x ppm / [T(std) + 4601.. 
P-Factor x 64.062 x L1.3711E-6 / IT(std)+ 46011 x 
L20.9 / (20.9 - %02)l x pprn ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
SULFUR (SI 
(lb/NMBtu 5 0 2 )  / 2 .................................. 
(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 
Total Sulfur ....................................... 

v 

A-45 

Fi 12% co2 
1:94 lb/hr 

lb/MMBtu 

gr/scf 
gr/dscf 
a 12% coz 
lb/hr 
lb/HMBtu 

ppm 
a 02 corr. 
ppm ( w e t )  
lb/hr 

1 b /t&B t u 
lb/dscf 

lb/HMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS - PLANT :HARRIS WOOLF RUN NO. : 3 
PRE-CLEANING BAGHOUSE DATE : SEPT 23,1991 

STANDARD TEMP. : 60 DEG. F 
02 CORR. : 3.0 X 

.***.*..*** ft*.L*t*tt.*f..*****l....t*t*****R***R*8S*****U*****RR*~**U** 

Front Half Wash (FIIW) 0.04161 grams I Vm(std) 94.826 ft3 
- Mass Filter (MF) 0.00534 grams I Vu(std) -0.797 ft3 

Back Half Wash (BHW) 0.00130 grams I Qs(std) 27,084 dscfm 
Front Half Sulfate (FHS) 0.00 mg H2SO4 I BUS -0.008 

H202 Catch (SO21 0.00 mg H2SO4 I 02 20.90 X 
* . * . . * . . t * ~ t t t . ~ * * . . * . . ~ * . * * * . ~ * * . t . . l t f ~ * * ~ * ~ * ~ * * * * ~ n n n ~ n * * * * ~ * n * e ~ n a a *  

F-FACTOR 

10E6 x [3.64(%8) + 1.53(%C) + 0.57(XS) + 0.14(%N) - 
0.46(502)1 / (Btu/lb) x [(Tstd + 460)/5281 ......... dscf /MMBtu 

FILTERABLE PARTICULATE 

15.432 x (FHW + MF) / [Vm(std) + Vu(std)] .......... 0.0076 gr/SCf 
15.432 x (FHW + MF) / Vm(std) ...................... 0.0076 gr/dscf 

Back Half Sulfate (BHS) 0.00 mg H2S04 I C02 0.00 X 

------ - - 

...................... 

gr/dscf x (12 / 5C02) .............................. 0 12% c02 
0.00857 x Qs(std) x gr/dscf ........................ 1.71 lb/hr 
F-Fac x 1.4286E-4 x t20.9 / (20.9-902)l x gr/dscf .. lb/MMBtu 

,TOTAL PARTICULATE ----------------- 
15.432 x (FHW + HF + BHW) / [(Vm(std) + Vu(std)] ... 0.0078 gr/scf 
15.432 x (FHW + MF + BHW) / (Vm(Std) ............... 0.0079 gr/dscf 
gr/dscf x (12 / 9C02) .............................. 0 129 c02 
0.00857 x Qs(std) x gr/dscf ........................ 1.82 lb/hr 
P-Pac x 1.4286E-4 x C20.9 / (20.9-402)l x gr/dscf .. lb/MMBtu 

TOTAL SULFATE 

0.015432 x (FHS + BHS) / [Vm(std) + Vu(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) ................... 
gr/dscf x (12 / %C02) .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
F-Fac x 1.42863-4 x L20.9 / (20.9-XO2)I x gr/dscf .. 
SULFUR DIOXIDE (SO21 .................... 
1.60982 x [Tcstd) + 4601 x (mg H2SOQ) / [ 98.076 x 
Vm(8td)l ........................................... 
pprn x r(20.9 - Oxygen Corr.) / (20.9 - 902)l ....... 
ppm x (1 - BWS) .................................... 
8.223E-5 x Qs(std) x 64.062 x ppm / [T(std) + 4601.. 
F-Pnctor x 64.062 x L1.3711E-6 / [T(std)+ 46011 x 
L20.9 / (20.9 - 50211 x pprn ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
SULFUR (SI 
(lb/MMBtu SO21 / 2 ................................. 
(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 
Total Sulfur ....................................... 

v 

A-46 

gr/scf 
gr/dscf 
e 12% c02 
lb/hr 
lb/MMBtu 

ppm 
0 02 corr 
ppm (wet) 
lb/hr 

lb/MMBtu 
lb/dscf 

lb/MMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS - PLANT :HARRIS MOOLF RUN NO.: 1 
HULL/SHELL-A DATE : SEPT 27,1991 

STANDARD TEMP. : 60 DEC. F 
02 CORR. : 3.0 % ........................................................................ 

Front Half Wash IFHW) 0.01148 grams I Vm(std) 155.406 ft3 
- Mass Filter (MF) 0.00039 grams I Vw(std) -1.180 ft3 

Back Half Wash (BHW) 0.00212 grams I Qs(std) 59,072 dscfm 

H202 Catch (502). 0.00 mp H2S04 I 02 20.90 % ........................................................................ 
Frsnt Half Sulfate (FHS) 0.00 mp H2S04 I Bws -0.011 
Back Half Sulfate (BHS) 0.00 mg .H2S04 I C02 0.00 3. 

F-FACTOR 

0.46(%02)1 / (Btu/lb) x [(Tstd + 460)/5281 ......... 
-- -- - -- - 
10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%NI - 

FILTERABLE PARTICULATE ...................... 
. 15.432 x (FHW + MF) / [Vm(std) + VW(std)l .......... 
15.432 x (FHW + MF) / Vm(std) ...................... 
gr/dscf x (12 / %C02) .............................. 
0 . 0 0 8 5 7  x Qs(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] X gr/dscf .. 

,TOTAL PARTICULATE ----------------- 
15.432 x (FHW + MF + BHW) / [lVm(std) + Vw(std)l ... 
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 
gr/dscf x (12 / ZCO2) ............................... 
0.00851 x Qs(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x L20.9 / (20.9-%02)1 x gr/dscf .. 
TOTAL SULFATE 

0.015432 x (FHS + BHS) / [Vm(std) + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) ................... 
gr/dscf x (12 / SC02) .............................. 
'0.00857 x Qs(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x f20.9 / (20.9-%02)1 x gr/dscf .. 

------------- 

SULFUR DIOXIDE (SO21 .................... 
1.60982 x [T(std) + 4601 x (mg H2SO4) / [ 98.016 x 
Vm(std)l ........................................... 
ppm x t(20.9 - Oxygen Corr.) / (20.9 - 202)] ....... 
ppm x I1 - Bws) .................................... 
8.2233-5 x Qs(std) x 64.062 x ppm / [T(std) + 4601.. 
F-Factor x 64.062 x 11.3711E-6 / [Tfstd)+ 4601 1' x 
120.9 / (20.9 - %02)l x ppm ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
SULFUR (SI 
(lb/MMBtu S02) / 2 ................................. 
(lb/MMBtu Total Sulfate) x (32 / 98.076) ............ 
Total Sulfur ....................................... 

v 

A 4 7  

dscf/MMBtu 

0.0018 gr/scf 
0.0018 m/dscf 

0 12% coa 
0.90 lb/hr 

lb/MMBtu 

0.0020 gr/scf 
0.0020 gr/dscf 

0 12% c02 
1.00 lb/hr 

lb/MMBtU 

gr/scf 
gr/dscf 
e 12% c02 
lb/hr 
lb/MMBtu 

ppm 
0 02 corr. 
ppm (wet) 
lb/hr 

IbIMMBtu 
lb/dscf 

lb/MMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS 

w PLANT :HARRIS MOOLP RUN NO.: 2 
HULL/SHELL-A DATE : SEPT 27,1991 

STANDARD TEMP. : 60 DEG. P 
02 CORR. : 3.0 0 ........................................................................ 

Front Half Wash (PHW) 0.01189 grams I Vm(std) 139.543 ft3 
- Mass Filter (MP) 0.00092 grams I Vw(std) -1.673 ft3 

Back Half Wash (BHW) 0.00202 grams I Qs(std) 53,811 dscfm 
_ _  Front Half Sulfate (FHS) 0.00 mg H2S04 I BU6 -0.012 
Back Half Sulfate (BHS) 0.00 mg H2S04 I C02 0.00 % 
H202 Catch (SO21 0.00 mg H2S04 I 02 20.90 % ........................................................................ 
F-FACTOR 

10E6 x [3.64(%8) + 1.53(2C) + 0.57(2S) + 0.14(%N) - 
_____--_ 
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/5281 ......... 
FILTERABLE PARTICULATE ...................... 
15.432 x' (FHW + MFI / [Vm(std) + Vw(std) I .......... 

0.00857 x Qs(std) x gr/dscf ......................... 
15.432 x (FHW + MF) / Vm(std) ...................... 
gr/dscf x (12 / W 0 2 )  ............................... 
F-Fac x l.4286E-4 x t20.9 / (20.9-%02)1 x gr/dscf .,. 
TOTAL PARTICULATE 

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vu(std)] ... 
15.432 x (FHW + MF + BHW) / (Vmrstd) ............... 
gr/dscf x (12 / 2C02) .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
F-Fac x 1.42863-4 x [20.9 / (20.9-202)l x gr/dscf .. 

-_____-__________ 

TOTAL SULFATE ------------- 
0.015432 x (FHS + BHS) / [Vm(std) +.Vu(std)l ...... ; 
0.015432 x (FHS + BHS) / Vm(std) .................... 
gr/dscf x (12 / 2C02) .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x C20.9 / (20.9-402)l x gr/dscf .. 
SULFUR DIOXIDE (SO21 

1.60982 x [T(std) + 4601 x (mg H2S04) / [ 98.076 x 
Vm(std)l ............................................. 
ppm x r(20.9 - Oxygen Corr.) / (20.9 - SO2)l ....... 
ppm x (1 - Bwo) .................................... 
8.2233-5 x Qs(std) x 64.062 x ppm / [T(std) + 4601.. 
F-Factor x 64.062 x [1.3711E-6 / [T(std)+ 46011 x 
t20.9 / (20.9 - 202)l x ppm ........................ 
lb/hr / (dscfm x 60 min/hr) .......................... 
SULFUR (SI 
4 

(lb/MMBtu S02) / 2 ................................. 
(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 
Total Sulfur ........................................ 
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dscf/MMBtu 

0.0014 gr/scf 
0.0014 gr/dscf 

0.65 lb/hr 
e 12% c02 
lb/MMBtu 

0.0016 gr/scf 
0.0016 gr/dscf 

0.76 lb/hr 
0 12% c02 

lb/MMBtu 

gr/scf 
gr/dscf 
e 12% c02 
lb/hr 
lb/MMBtu 

pprn e 02 corr. 
ppm (wet) 
lb/hr 

lb/MMBtu 
lb/dscf 

lb/MMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS 

v PLANT :HARRIS MOOLF RUN NO.: 3 
DATE : SEPT 27,1991 
02 CORR. : 3.0 % 

HULL/SHELL-A 

STANDARD TEMP. : 60 DEG. F ........................................................................ 
Front Half Wash (FHW) 0.01061 grams I Vm(std) 134.130 ft3 

- Mass Filter (MF) 0.00000 grams I Vw(std) -1.191 ft3 
Back Half Wash (BHW) 0.00758 grams I Qs(std) 51,721 dscfm 

0.00 % Back Half Sulfate (BHS) 0.00 mg H2SO4 I CO2 
Ha02 Catch (SO21 0.00 mg H2S04 I 02 20.90 % ........................................................................ 
F-FACTOR 

Front Half Sulfate (FHS) 0.00 mg H2S04 I Bws  -0.009 _ _  

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0,.14(%N) - 
0.46(%02)] / IBtu/lb) x (Tstd + ,460) /5281 ......... 
FILTERABLE PARTICULATE 

15.432 x (FHW + MF) / Vm(std) ...................... 
___________________--- 
15.432 x LFHW + MF) / [Vm(std) + Vu'(std) I .......... 
gr/dscf x (12 / IC02) ................ 
0.00857 x Qs(std) x gr/dscf .......... 
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02) 

TOTAL' PARTICULATE 

15.432 x (FHW + MF + BHW) / [(Vm(std) 
.15.432 x (FHW + MF + BHW) / (Vmtstd) . 
ar/dscf x (12 / ZCO21 ................ 

----------------- v. 

............. 
' x  gr/dscf .. 

Vw(std)l ... ............. 
6.00857 x ps (std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x t20.9 / (20.9-202)l x gr/dscf .. 
TOTAL SULFATE 

0.015432 x (FHS + BHS) / tVm(std) + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) ................... 
gr/dscf x (12 / %CO2) .............................. 

------------- 

0.00857 x ps(std) x gr/dscf ........................ 
F-Fac x 1.42863-4 x t20.9 / (20.9-%02)] x gr/dscf .. 
SULFUR DIOXIDE ( 5 0 2 )  .................... 
1.60982 x [Ttstd) + 4601 x (mg H2S04) / [ 98.076 x 
Vm(std)l ........................................... 
pprn x L(20.9 - Oxygen Corr.) / (20.9 - t02)l ....... 
ppm x (1 - Bws) .................................... 
8.2233-5 x Qs(std) x 64.062 x pprn / [T(std) + 4601.. 
F-Factor x 64.062 x [1.3711E-6 / [T(std)+ 46011 x 
120.9 / (20.9 - %02)1 x pprn ......................... 
lb/hr / (dscfm x 60 min/hr) ........................ 
SULFUR ( S )  
(lb/MMBtu 502) / 2 ................................. 
(lb/MMBtu Total sulfate) x (32 / 98.076) ........... 

v 

Total SulZur ....................................... 
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dscf/MMBtu 

0.0012 gr/scf 
0.0012 gr/dscf 

m 12% c02 
0.54 lb/hr 

lb/MMBtu 

0.0021 gr/scf 
0.0021 gr/dscf 

0.93 lb/hr 
e 12% c02 
lb/MMBtu 

gr/scf 

m 12% c02 
gr/dscf 

lb/hr 
lb/MHBtu 

ppm 
0 02 corr. 
pprn (wet) 
lb/hr 

lb/MMB tu 
.lb/dscf 

lb/MMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS 

.-' PLANT :HARRIS WOOLF RUN NO.: 1 
HULL/SHELL-B DATE : SEPT 27,1991 

02 CORR. : 3.0 2 
STANDARD TEMP. : 60 DEC. P ........................................................................ 

Front Half Wash (FHW) 0.01220 grams I Vm(std) 104.218 ft3 
-. Mass Filter (MF) 0.00131 grams I Vw(std) J.354 ft3 

Back Half Wash (BHW) 0.00198 grams I Qs(std) 14,500 dscfm 
Front Half Sulfate (FHS) 0.00 mg H2S04 I Bus ._ . -0.013 - Back Half Sulfate (BHS) 0.00 mg H2S04 I CO2 0.00 2 
H202 Catch (SO21 0.00 mg H2S04 I 02 20.90 s 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . f * . * l ~ ~ ~ . * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : n ~ ~ : ~ ~ n ~ ~ ~ ~ ~ ~ ~ * * n u * * ~ * * * ~ ~ ~ n * *  

F-FACTOR 

10E6.x [3.64(4H) + 1,.53(2C) + 0.57(2S) + 0.14(2N) - 
-__----- 
0.46(202)] / (Btu/lb) x [(Tatd + 460)/5281 ......... 
FILTERABLE PARTICULATE 
_----___i_________---- 

15.432 x (FHW + MF) / [Vm(std) + Vw(std) 1 .......... 
15.432 x (FHW + MF) / Vm(std) ...................... 
gr/dscf x (12 / 2CO2) .............................. ; 

0.00857 x ps(std) x gr/dscf ........................ 
F-Fac x 1.4286314 x r20.9 / (20.9-302)l x gr/dscf .. 
TOTAL PARTICULATE 

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)l .... 
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 
gr/dscf x (12 / Zc02) .............................. 
0.00857 x ps(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x L20.9 / (20.9-sO2)l x gr/dsct .. 

-------_--_-_-_-_ 

TOTAL SULFATE --------_____ 
0.015432 x (FHS + BHS) / [Vm(std) + Vu(std)l ....... 
0.015432 x (FHS + BHS) / Vrn(std) ................... 
gr/dscf x (12 / 2c02) .............................. 
0.00857 x ps(std) x gr/dscf ........................ 
P-Pac x 1.42863-4 x 120.9 / (20.9-202)J x gr/dscf .. 
SULFUR DIOXIDE '( SO21 .................... 
1.60982 x [T(std) + 4601 x (mg H2SO4) / [ '98.076 x 
Vm(std)l .............................. ;.... ......... 
ppm x C(20.9 - Oxygen Corr.) / (20.9 - 202)l ....... 
ppm x (1 - BUS) .................................... 
8.2233-5 x Qststd) x 64.062 x ppm / IT(std) + 4601.. 
F-Factor x 64.062 x 11.3711E-6 / IT(std)+ 46011 x 
tzo.9 / (20.9 - 20Z)l x ppm ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
SULFUR (S) 
(lb/MMBtu SO21 / 2 ................................. 
Total Sulfur ....................................... 

v 

(lb/MMBtu Total sulfate) x (32 / 98.076) ........... 
A-50 

dscf/MMBtu 

0 . 0 0 2 0  gr/scf 
0.0020 gr/dscf 

e 12% coz 
0.25 lb/hr 

lb/MMBtu 

0.0023 gr/scf 
0.0023 gr/dscf 

0.29 lb/hr 
0 122 coz 
lb/MMBtu 

gr/scf 
gr/dscf 
e 122 c02 
lb/hr 
1 b/MMB t u 

ppm 
0 02 corr. 
ppm (wet) 
lb/hr 

lb/MMBtu 
lb/dscf 

lb/MMB tu 
1 b/MMB tu 
lb/MMBtu 



EMISSION RATE CALCULATIONS 

.. .- 

e PLANT :HARRIS WOOLF 
HULL/SHELL-B 

STANDARD TEMP, : 60 DEG. F 
. . " * * * * . * " . * * * . * * * * * ~ * ~ n * * t t * * *  
Front Half Wash (FHW) 0.00979 grams 
Mass Filter (MF) 0.00006 grams 
Back Half Wash (BHW) 0.00440 grams 
Front Half Sulfate (FHS) 0.00 mg H2SO4 
Back Half Sulfate (BHS) 0.00 mg H2Sd4 - 

RUN NO.. : 2 
DATE : SEPT 27.1991 
02 CORR. : 3.0 1 

;I 

1 
I 
I 

. . . . . . . . . . . . . . . . . . . . . . .  
Vm(std) 100.036 ft3' 
Vw(stdl ..1.034 ft3 
ps(std) 14,661 dscfm 
BWS __ .. 0.010 
c02 0.00 s 

* e * * *  

H202 Catch (SO21 0.00. mg H2SO4 I 02 20.90 2 
. * . . . * * t * * t . . * i . 1 . t t . . * * . . * * * * * t . t l t * . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a n n u * 8 a e a a * * * ~ * * * n * a  

F-FACTOR 

10E6 x [3.64(2H) + 1.53(1C) + 0.57(25) + 0.14(1N) - 
0.46(202)] / (Btu/lb) x [(Tstd + 4603-/5281 .......... dscf /MMBtu' 

-- ----- - 

,FILTERABLE PARTICULATE ...................... 
15.432 x (FHW + MF) / [Vm(std) + Vw(std)l .......... 0.0015 gr/SCf 
15.432 x (FHW + MF) / Vm(std) ....................... 0.0015 gr/dscf 
.gr/dscf. x (12 / 1C02) .............................. a 121 c02 
0.00857 x ps(std) x gr/dscf ........................ 0.19 lb/hr 
F-Fac x 1.4286E-4 x [20.'9 / (20.9-102)l x gr/dscf .. lb/MMBtu 

L- TOTAL PARTICULATE ----------------- 
15.432 x (FHW + MF + BHW) / [(Vm(stdl + Vw(std)l ... 0.0022 gr/scf 
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 0.0022 gr/dscf 
gr/dscf x (12 / 2C02) .............................. a 12s c02 
0.00857 x ps(std) x gr/dscf ........................ 0.28 lb/hr 
F-Fac x 1.4286E-4 x [20.9 / (20.9-10211 x gr/dscf .. lb/MMBtu 

TOTAL SULFATE 

0.015432 x (FHS + BHS) / [Vm(std) + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) ................... 
gr/dscf x (12 / tC02) ............................... 
0.00857 x ps(std) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x 120.9 / (20.9-102)J x gr/dscf .. 
SULFUR DIOXIDE (SO21 

1.60982 x [T(std) + 4601 x (mg H2SO4) / [ 98.076 x 
.................... 
Vm(std)l ........................................... 
DDm x I(20.9 - Oxvaen Corr.) / 120.9 - 202)l ....... _ _  - -  
ppm x i~ - BWS) ........................... I ........ 
8.2233-5 X Qs(std) X 64.062 X DDm / [T(std) + 4601.. 
F-Factor x g4.062 x [1.3711E-6-> [T(std)+ 46011 x- 
[20.9 / (20.9 - 102)l x ppm ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
(lb/MMBtu 502) / 2 ................................. 
(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 
Total Sulfur ....................................... 

v 

SULFUR ( S )  
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gr/scf 
gr/dscf 
a 12s co2 
lb/hr 
lb/MMBtu. 

ppm 
0 02 corr. 
ppm (wet) 
lb/hr 

3 b/MMB tu 
lb/dscf 

lb/MMBtu 
lb/MMBtu 
lb/MMBtu 



EMISSION RATE CALCULATIONS 

w PLANT :HARRIS WOOLF 
HULL/SHELL-8 

'RUN NO.: 3 
DATE : SEPT 27,1991 
02 CORR. : 3.0 % 

STANDARD TEMP. : 60 DEG. F ........................................................................ 
Front Half Wash (FHW) 

Back Half Wash (BHW) 0.00210 grams I Qs(std) 14,039 dscfrn 

0.00 % Back Half Sulfate ( B H S )  0.00 mg H2S04 I C02 
H202 Catch (S02) 0.00 mg H2SO4 I 02 20.90 % ........................................................................ 

0.01041 grams I Vm(std) 93.630 it3 
.- Mass Filter (MF) 0.00000 grams I Vw(std) -.0.997 ft3 

Front Half Sulfate (FHS) 0.00 mg H2S04 I Bws - 0.011 - 

F-FACTOR 

10E6 x [3.64(%8) + 1.53(%C) + 0.57(%S) + O.l4(%N) - 
-------- 
0.46(%02)1 / (Btu/lb) x [(Tstd + 460)/5281 ......... 
FILTERABLE PARTICULATE 

15.432 x (FHW + MF) / [Vm(std) + Vw(std)l .......... 
15.432 x (FHW + MF) / Vm(std) ...................... 
gr/dscf x (12 / %C02) .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
F-Fac x 1.428634 x 120.9 / (20.9-%02)1 x gr/dscf .. 

...................... 

_. TOTAL PARTICULATE ----------------- 
15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)l ... 
15.432 x (FHW + MF + BHW) / (Vm(std) ................ 
arldscf x 112 / %Coal ............................... 
6.00857 x Qs(etd) x gr/dscf ........................ 
F-Fac x 1.4286E-4 x E20.9 / (20.9-402)l x gr/dscf .. 
TOTAL SULFATE ------------- 
0.015432 x (FHS + BHS) / [Vm(std) + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vm(std) ................... 
gr/dscf x (12 / %C02) .............................. 
0.00857 x Qscstd) x gr/dscf ......................... 
F-Fac x 1.42866-4 x r20.9 / (20.9-%02)1 x gr/dscf .. 
SULFUR DIOXIDE (SO21 

1.60982 x [T(std) + 4601 x (mg H2SO4) / f 98.076 X 
Vm(std)l ........................................... 
ppm x r(20.9 - Oxygen Corr.) / (20.9 - %02)l ........ 
ppm x (1 - Bws) .................................... 
8.223E-5 x Qs(std) x 64.062 x pprn / [T(std) + 4601.. 
F-Factor x 64.062 x 11.3711E-6 / [T(std)+ 46011 x 
120.9 / (20.9 - to211 x pprn ........................ 
lb/hr / Ldscfm x 60 min/hr) ........................ 
SULFUR (S) 
(lb/MMBtu s02) / 2 ................................. 
(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 
Total Sulfur ....................................... 

.................... 

v 
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dscf/MMBtu 

0.0017 gr/scf 
0.0017 gr/dscf 

0.21 lb/hr 
e 12% c02 
lb/MMBtu 

0.0020 gr/scf 
0.0021 gr/dscf 

0.25 lb/hr 
@ 129 c02 

lb/MMBtu 

gr/scf 
gr/dscf 
e 12% c02 
lb/hr 
lb/MMBtu 

ppm 
e 02 corr. 
ppm (wet) 
lb/hr 

lb/MNB tu 
lb/dscf 

lb/MMBtu' 
lb/MMBtu 
lb/MMBtu 



y Vs x (Pbar + (dwI / 13.6) )  x (AV8. Td 460) / [ Vd x 
(Fbt + (dH I 13.6)) x ( 19 + 460)l 

, . '-. r :  1.02 I Belatlve Std., Dev. 

KO: 1.44 I BelatlW Std. Dev. 
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v DRY GAS METER / ORIFICE METER CALIBRATION DATA 

Date ............ SEPT 21.1991 Dry Gas Meter NO. ... 1008455 
Bar. Press, in.Hg 29.57 Standard Teet Meter # 69279 
Meter Box No. ... 644  Operator ............ JS 

....................................................................... - 
I STANDARD TEST METER I DRY TEST METER I I  I 
I I - I I  I 
I Press. Temp. Volume I Press. Temp. Temp. Volume I I  Time I 
I dHs TS Va I dH Tdi Tdo Vd I I  t I 
I(in. H20) (dF) (ft3) I I  fmin) I 

( '  
v 

\ c y  

I -2.5 83.0 765.340 I 2.0 116 113 622.711 I I  25.0 I 
IAvvcr/Net : 83.5 19.640 I 115 20.932 I I  I 

I 85.0 808.084 i 120 117 668.286 I I I 
I -3.5 85 .0  787.a58 I 3.0 118 114 646.712 I I  21.0 I 

I 

dH: 0.5 1.0 1.5 2.0 3.0 Avg. Std.Dev. 

y : 0.9902 0.9791 0.9777 0.9821 0.9771 0.9812 0.0048 

KO : 0.7351 0.7204 0.7022 0.7101 0.7074 0.7150 0.0116 
Y :  0.49 b Relative S t d .  Dev. 

KO : 1.63 b Relative Btd. Dev. 

-------- ------ ------ ------- ------ ------ ----- 
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NOZZLE CALIBRATION 

I *  

DATE 7-15 - 5"/ 
c NOZZLE NO. fc/5d 

OPERATOR s d  



NOZZLE CALIBRATION 

I *  

.E 

DATE 7- / a -  71 
NOZZLE NO. / 5  55 
OPERATOR s d  

A-56' 



i 

. .  

NOZZLE CALIBRATION 

A-57 



-. 
APPENDIX B - - 

HARRIS WOLF OPERATIN6 DATA 
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