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SECTION 1 

INTROWCTION 

A t  the request of Harr is Woolf Ca l i fo rn ia  Almonds, Steiner 

Environmental, Inc. conducted a series o f  ewission tes ts  on the e f f luen t  

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

Coalinga, California. These tes ts  were conducted on September 14, 1992. 

The purpose o f  these tests  was t o  determine compliance w i th  Fresno County 

APCD Rules and Regulations. 

Almonds are hauled t o  the plant by t rucks and are bottom dumped 

i n t o  a p i t  with a conveyor. The ealssions from t h i s  alaond receiving/ 

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

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

drcron bags each s i x  inches in  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 l ow  o f  35,000 acfa. 

- 

Almonds are hul led and shelled 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 (Hodel RA12-312- 

6240) W i t h  one compartment containing 312 polyester dacron bags each s i x  

inches i n  d i u a t e r  and 144 inches long with a rated a i r  flor o f  77.500 

acfm and an a i r l e g  recycle with a rated air Plow o f  23.000 acfa. The 

v 
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SECTION 1 

INTRODUCTION 

A t  the request o f  Harr is Woolf Cal i forn ia  Almonds. Steiner 

Environmental, Inc. conducted a series o f  emisslon tests  on the e f f luen t  

of a baghouse located a t  t h e i r  almond processing p lant  located near 

Coalinga, Cal i fornla.  These tests  were conducted on September 14, 1992. 

The purpose o f  these tests  was t o  determine compliance wl th  Fresno County 

APCD Rules and Regulations. 

Almonds are hauled t o  the plant by trucks and are bottom dumped 

I n t o  a p i t  wlth a conveyor. The emlssions from t h l s  alnmnd receiving/ 

pre-cleanlng f a c i l l t y  (Permit t o  Operate No. 1140140101R) are contro l led 

by a Saunco baghouse (Model No. M12-252-5040) 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 is  5040 ft' and the alr- to-c loth r a t i o  i s  6.94 t o  1.0 a t  an 

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

- 

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

the emissions from these processes are also control led by a baghouse 

(Perni t  t o  Operite No. 1140140102R). A Saunco baghouse (Model RA12-312- 

6240) with one compartment contalnlng 312 polyester dacron bags each S I X  

inches i n  diameter and 144 inches long wi th  a r a t e d  a i r  f low of 77,500 

acfm and an a i r l eg  recycle wi th  a rated a i r  f low o f  23,000 acfm. The 

u 
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total bag surface area is 6,240 ft' for an air-to-cloth ratio of 12.4 

to 1.0. 
v 

Triplicate particulate tests were performed using EPA Method 5 

on the outlet duct from the receivinglpre-cleaner baghouse prior to the 
fan. 

baghouses passed the particulate tests, then they would also pass the 

PU,. tests, since PU,. is a fraction of the total particulate emitted 
from the baghouses. 

No ffl,, tests were conducted. Fresno County has agreed that if the 

Section 2 of the report presents the test matrix for this program. 
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SECTION 2 

TEST PRCGRAn 

Table 2-1 presents the test matrix f o r  this program. The 

baghouse was in continuous operation during the test program. 

Sectlon 3 o f  the report sumarlzes the test results. 

TABLE 2-1. RECEIVINS/PRE-CLEIffi BAGHOUSE TEST l u T R I X  

Rats mLh xsLmm&L mtLulE - 9/14/92 1 Partlcul ates 7:47 - 9:55 11111 

2 Particul ates 10~30 - 12:37 pm 

3 Particul ares 1:12 ~m - 3:19 pm 
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Tab1 3- sumarize 

SECTION 3 

TEST RESULTS 

the test  results for the ceivin pre- 

cleaning baghouse. 

3.1 RECEIVING/PRE-CLEANING BAGHWSE 

The peruit l i m i t s  particulate (and W,,) emissions to  0.004 

gr/scf. 1.20 lb/hr or 28.8 lb/day based on a 24-hour operating day. 

The measured emissions were 0.0032 gr/scf. 0.87 lb/hr or 20.88 l b / d v .  

This baghouse was i n  compliance with the permit l i m i t s .  - 
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TABLE 3-1. Su1ouRY OF SOURCE KHISSION TEST DATA ( 60 dF i 

Unit Tested : RARRIS WWLF 

Test Number 
Test Condition 
Barometric Pressure (in. Hg) 
Stack Pressure (in. Hg) 
Stack Ares (ita) 
Blapmed Sampling Time (min.) 
Volume Gas Sampled (dscf) 
F-Factor 
bMBtu/Bbl 

GAS DATA 
Average Gam Velocity (ips) 
Average Gas Temperature (dF) 
Gas Plowrate (dmcfm) 
Gas Analysis (Volume %) 
Carbon Dioxide, dry 
Oxygen, dry 
Water 

e PRECLEANBR BAGHOUSE 

EI4ISSION CONCXNTRATION 
Filterable Particulate (gr/dsct) 
Total Particulate (gr/dscf) 

IQIISSION RATE - lb/hr 
Filterable Particulate 
Total Particulate 

MISSION FACTOR - lb/day 
Filterable Particulate 
Total Particulate 

Date : SEPT 14,1991 

1 2 3 Average 

19.46 m.sa 19.48 19.49 
18.61 18.71 18.69 18.61 

110.0 110.0 110.0 iao.00 
105.153 94.911 ioa.5a6 100.897 

10.08 10.08 10.08 10.08 

54.78 53.41 55.93 54.10 
11.13 91.38 91.46. 88.66 
30.439 a 8 , m  19.964 a 9 . m  

20.90 10.90 10.90 10.90 
0.78 0.98 0.99 0.91 

0 .00  0.00 0 .00  0 .00  

0.0040 o.ooa3 0.0031 0.0031 
0.0041 0.0015 0.0035 0.0034 

1.05 0.58 0.83 0 . 8 1  
1.09 0.63 0.90 0.87 
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SECTIDN 4 

SAMPLING EQUIPMENT AND PROCEDURES 

This section of the report  describes the equipmnt and procedures 

used t o  conduct the par t icu la te tes ts  on t h i s  program. 

4.1 PRELIMIMARY MEASUREMENTS 

Before conducting the stack tests  a series o f  preliminary measure- 

ments were made t o  deternine: 

I The locat ion o f  the sampling s i t e  and the number and locat ion 

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

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

stack (EPA Method 2) 

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

I The moisture content o f  the stack gases (EPA Method 4) 

Using the resul ts  o f  these preliminary measurements and the 

I 

ca l ib ra t ion  constants for the sampling t ra in ,  a series o f  calculat ions 

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

diameter, required t o  run an isok lne t ic  t e s t  according t o  the equation: 

- 
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where 

An actual nozzle, whose d i a m t e r  was as close IS possible t o  the 

ideal nozzle diameter. was selected for the test .  

rates f o r  each sampling point  i n  the stack were computed using the 

equati on: 

Isok ine t ic  smp l ing  

Since K and N, were known, and remain constant during a test, the only 

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

ve loc i ty  pressure f o r  each sampling point. 

b 4.2 PREPARATION OF THE PARTICULATE SAMPLING TRAIN 

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

(soap and water. tap water rinse. d i s t i l l e d  water rinse, and I P A  r inse) 

t o  el iminate previous contamination. The sampling train 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 part iculates ( f i l t e r a b l e  and t o t a l )  

consisted of: 

A cal ibrated 316 stainless steel nozzle f o r  i sok lne t ic  

suppling 

A heated Pyrex glass sampling probe (4 feet long) equipped 

w i th  an S-type p i t o t  tube and a thennocouple t o  measure stack 

velocity. pressure and temperature 

k-2 



a A heated Pyrex glass f i l t e r  holder containing a weighed 

1 0 0 - r  Yhatman 934 AH glass f i b e r  f i l t e r  

A Pyrex glass i g i n g e r  tratn i n  an icebath (lapingers 1 and 2 

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

4 contained a weighed amount o f  Sl l lCa gel) 

An umbil ical t o  connect the probe and sample box t o  the 

control module 

A control module containing a vacuum pump, a cal ibrated d ry  

gas Dater and a cal ibrated o r i f i c e  d e r  t o  measure the 

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

I 

a 

a 

The s u r p l h g  t r a i n  was charged i n  the moblle l ab  using f resh ly  

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

nearest 0.1 gm on a cal ibrated electronic balance. Blanks o f  a l l  f i l t e r s  

and reagents were retained f o r  subsequent analysis. The sampling point  

locations were marked on the probe using a high-temperature marker. The 

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

v 

4.3 WPLING PROCEDURES FOR PARTICULATE SPJIPLING TRAIN 

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

15-inches Mercury t o  tnsure leakage was less than 0.02 cfm or 4% of the  

average sampling rate. The S-type p i t o t  tube was also leak-checked. The 

sampling t r a i n  was ins ta l l ed  on the u n i r a i l  and the probe was inserted 

i n t o  the stack a t  the far thest point. An isok ine t ic  sampling ra te  was 

calculated using an HP-41CV calculator f o r  each sampling point  on the 

traverse (12 points per traverse. 2 traverses a t  90') .  Each point  was 

sampled f o r  an equal period of t i m e  (5.0 minutes) and a11 pert inent data 

were recorded on the data sheet for each point. The probe and sample box 

4 
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were min ta ined a t  250.F throughout the traverse. The gases leaving the 

impinger t r a i n  were maintained a t  <68'F. A t  the end o f  a traverse, the 

probe was w i t h d r m  from the stack and the en t i re  sampling t r a i n  was 

transferred i n tac t  t o  the next sampling port. The other traverse o f  the 

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

leak-check. This leak-check was p e r f o d  a t  lC inches Mercury or a t  the 

highest vacum achieved during the test .  The S-type p l t o t  tube was also 

checked a t  t h i s  time. The probe, nozzle, f i l t e r  holder and impinger 

t r a i n  were sealed wi th  aluminum f o i l  and lowered t o  the mobile lab  f o r  

sample recovery. 

4.4 

b 

SPJ4PLE RECOVERY PROCEDURES FOR PARTICULATE SAMPLING TRAIN 

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

The nozzle and probe were brushed and rinsed three times using ACS rea- 

gent grade acetone i n t o  a polyethylene sample bot t le .  Sample recovery 

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

100-om 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  dish. The f ron t  h a l f  o f  the 4-inch glass f i l t e r  holder was brushed 

and r insed wi th  acetone. Each impinger was removed from the Icebath, 

wiped dry  and weighed t o  the nearest 0.1 gm. The contents o f  impinger 1 

were transferred 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 with d i s t i l l e d  water and the r insings were t ransferred t o  

t h i s  s m  bot t le .  A l l  sample bot t les and p e t r i  dishes were u r k e d  and 

labeled. A chain-of-custody log  was completed and the f i e l d  data sheet 

was also labeled w i th  the sample I D  numbers. The sampling t r a i n  was then 

recharged i n  preparation f o r  the next test .  

v 

v 
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SECTION 5 

ANALYTICAL PROCEDURES 

This section o f  the report  describes the procedures used t o  

analyze the samples collected during the tes t  program. A l l  analyses 

were p e r f o m  i n  the Steiner Environmental, Inc. climate-controlled 

laboratory located i n  Bakersfield. Cal i fornia.  

5.1 ANALYSIS OF PARTICULATE SAHPLES 

5.1.1 N o r r l e . o b e .  F i l t e r  W~LKUII 
The volume of the acetone washings was measured and the washings 

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

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

gent ly  heated t o  dryness (100'F). The dishes with the dry  residue were 

desiccated and welghed repeatedly a t  6-hour in terva ls  u n t i l  a constant 

weight was achieved ( to  the nearest 0.01 mg with a tolerance of t O . l  ql 

between weighings). The ACS reagent grade acetone blank was treated i n  

the same manner. 

5.1.2 EjJ.fm 

Y 

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

t o  an oven where i t  was heated fo r  2 hours a t  105OC. The f i l t e r  was then 

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

weight was achieved ( to  nearest 0.01 mg with a tolerance o f  t O . l  rng 

v 

5-1 



between weighings). An unused, tared blank filter was treated in the 
Sam aanner. 

5.1.3 Condenslble Parti- 

u 

The volume of sample was measured and the entire volulaa was 

transferred to a clean, tared glass evaporating dish. The dish was 
placed on a temperature-controlled hot plate under a fume hood and gently 

heated to dryness (150'F). The dish with the dry residue was desiccated 

and weighed repeatedly at 6-hour intervals until a constant weight was 
achieved (to nearest 0.01 mg with a tolerance o f  tO.l ng between weigh- 

ings). A blank of the distilled water was treated i n  the same manner. 
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SECTION 6 

QUALITY ASSURANCE 

This section o f  the report  describes the QA/QC procedures employed 

on the tes t  program. 

6.1 PARTICULATE WPLING EQUIPMENT 

A deta i led record of repai r  and maintenance t o  each sampling 

t r a i n  i s  kept. 

per iod ica l l y  t o  avoid complete component breakdown durlng a f i e l d  test .  

Preventative maintenance t o  each system i s  performed 

-- A detai led record o f  sampling system cal ibrat ions I s  also kept. 

Cal ibrat ion data f o r  the sampling nozzles, p l t o t  tubes, dry  gas meters 

and o r i f i c e  meters are available f o r  review. Results o f  the EPA Qua l i t y  

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

combinations are also logged and v e r i f y  our in-house ca l ib ra t ion  data. 

The ca l ib ra t ion  data f o r  the equipmant used on t h i s  program can be found 

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

6.2 LAB ANALYSIS 

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

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

el iminate any chance o f  sample mixup. 

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

water. tap water rinse, d i s t i l l e d  water rinse, I P A  r inse) t o  el iminate 

v 
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*****  STEPS error listing 04 /14 /94 15:40:35 *****  
Please report to Pacific Environmental Services, Inc. 

PO Box 12077 
Research Triangle Park, NC 27709 

(919) 941-0333 FAX (919) 941-0234 

Error number: 12 
Error message: Variable "RE - EST - EM' not found. 
Line number of error: 346 
Program where error occurred: - QP40WlPHK 

Number of FILES specified in CONFIG.SYS = 109 
Remaining free space on disk drive = 13272 Kilobytes 
Available conventional memory = 125760 bytes 
Total memory available to FoxPro = 285920 bytes 
Memory used by variables, files, etc. = 96320 bytes 

***** Program trace-back information ***** 
ON.. . 
FILE - POP.FXP 
ON.. . 
FRTS . FXP 
ON.. . 
FRTS RPT.SPX 
PROCEDURE - QP40WlPHK FRTS - RPT.SPX 
ON.. . 
ERR - TRAP.FXP 

C:\MODIFY\STEPS.APP 

* * * * *  System memory contents *****  c I,  ,I MBELL Pub 
MSTR KEY Pub c I8 (I 

MSG Pub L .F. 
Pub c I, I,  MMODE 
Pub c ny,, MAP YN 

SUPER OK Pub L .F. 
CE EDIT OK Pub L .F. 
E EDIT OK Pub L .F. 
C-EDIT-OK Pub L .F. 
VIEW O z  Pub L .F. 
MONITOR Pub C "color" 
VERSION Pub C "Version 2.1b" 
PASS IN1 T Pub C " DWH " 
UPDTINIT Pub c " 

SUPEROK Pub L .T. 
CE EDITOK Pub L .T. 
E EDITOK Pub L .T. 
C-EDITOK Pub L .T. 
VIEWOK Pub L .T. 
NORMAL Pub C "w+/b" 

MMSTR DBF Pub c I,  N - 



GET 
SAY 
HIGH 
ERROR 
HNORMAL 
HHIGH 
HBDR 
WNORMAL 
WHIGH 
F1 
F2 
F3 
F4 
F5 
COLOR 
PASSWORD 
MSCRN 
MMENU 
IDX LEN 
MMSTR KEY 
MICONFG 
OLDICON 
SATELLITE 
HQ SAT 
PROJ VER 
DATFTLE 
DATEPATH 
BATCH EDIT 
STARTTME 

DAT HANDLE 

OLD RSRC 

STARTDATE 
ICONDIS 
MENU LP 

COMPSTAT 
RPTTORUN 
DEVICE 
RPT SEL 

TALKSTAT 

OUT-SEL 
OK SEL 
TEMFFILE 
ERR-MESS 
ERRMESS 1 
ERR-LINENU 
ERR-PROGNA - 

TMF QUERY1 

ERR NUM 

- 

Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 
Priv 

1 Priv 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
L 
C 
L 
L 
N 
C 
L 
C 
L 
L 
C 
C 
N 
C 
C 
L 
C 
D 
L 
L 
C 
C 
C 
C 
N 
N 
N 
C 
C 

r/gr I' 
.F. 
" SECRET " 
.F. 
.F. 

O (  
I, ,I 

.F. 

.F. 

.F. 

"datapath. dat 'I 

"c : \modify\satdata" 
" FOXUSER" 
.F. 
" 15 : 3 7 : 46 " 
04/14/94 
.F. 

I, #I 

(I DE V I  

7 (  

.T. 
"OFF" 
"OFF" 
"voc rpt" 
11 Screen (1 

3 (  
1 (  
1 (  

" 6 574 714 1 . DBF " 
"65752414. txt" 

0 . 0 0 0 0 0 0 0 0 )  

7.00000000) 

3.00000000) 
1.00000000) 
1.00000000) 

N 12 ( 12.00000000) 
C "Variable "RE EST EM' not found.'' 
C "Variable "RE-EST-EM' - - not found. 'I 

N 346 ( 346.00000000) 
C " - QP40WlPHK" 
N 11 ( 11.00000000) - 

70 variables defined, 545 bytes used 
186 variables available 

print System Memory Variables 

ALIGNMENT Pub C "LEFT" 
BOX Pub L .T. - 
CALCMEM Pub N 0.00 ( 

N 0.00 ( 
Pub N -1 ( 

DBLCLICK Pub N 0.49 ( 

- 
- 
CALCVALUE Pub - 
CUROBJ - 

- 

0.00000000) 
0.00000000) 

~ 1 . 0 0 0 0 0 0 0 0 )  
0.49432944) 

STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
STEPS 
FRTS RPT 
FRTS-RPT 
FRTS-RPT 
FRTS-RPT 
FRTS-RPT 
FRTS-RPT 
FRTS-RPT 
- QP45WlPHK 
- QP40WlPHK 
ERR TRAP 
ERR-TRAP 
ERR-TRAP 
ERR-TRAP 
ERR-TRAP 
ERR-TRAP - 



- D IARYDATE 
- FOXDOC 
- FOXGRAPH 
- GENGRAPH 
- GENMENU 
- GENPD 
- GENSCRN 
- GENXTAB 
- INDENT 
- LMARGIN 
- MLINE 
- PADVANCE 
- PAGENO 
- PBPAGE 
- PCOLNO 
- PCOPIES 
- PDRIVER 
PDSETUP 

- PECODE 
- PEJECT 
PEPAGE 

- PLENGTH 
- PL I NENO 
- PLOFFSET 
- PPITCH 
- PQUALITY 
PRETEXT 

- PSCODE 
- PSPACING 
PWAIT 

- RMARGIN 
- STARTUP 
- TABS 
TALLY 
TEXT 

WRAP 

- 

- 

- 

- 

- 
- 
- THROTTLE 
- 

Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 
Pub 

D 
C 
C 
C 
C 
C 
C 
C 
N 
N 
N 
C 
N 
N 
N 
N 
C 
C 
C 
C 
N 
N 
N 
N 
C 
L 
C 
C 
N 
L 
N 
C 
C 
N 
N 
N 
L 

04/14/94 
89 ,I  

I ,  I ,  

I ,  I, 

I,  I, 

"stepspd. app" 
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45 System Variables Defined 

Menu and Pad Definitions 

Menu name 
STEPS 227  bytes 

Pad name 
MAP 60 bytes 
REPT 60 bytes 
FILE 60 bytes 
UTIL 60 bytes 
QUIT 60 bytes 
FILL 60 bytes 

1 Menu Defined 

popup Definitions 

FRTS POP 527 bytes 
UTIL-POP 1 0 6 7  bytes 
LKUP-POP 287  bytes 
FI LE-POP 767  bytes - 

0.00000000)  
0 . 0 0 0 0 0 0 0 0 )  
0 . 0 0 0 0 0 0 0 0 )  

3 . 0 0 0 0 0 0 0 0 )  
' 1 . 0 0 0 0 0 0 0 0 )  

55 .00000000)  
1 . 0 0 0 0 0 0 0 0 )  

32767.00000000)  
66.00000000)  
31 .00000000)  

0 . 0 0 0 0 0 0 0 0 )  

1 .00000000)  

8 0 . 0 0 0 0 0 0 0 0 )  

249.00000000) 
- 1 . 0 0 0 0 0 0 0 0 )  

0 . 0 0 0 0 0 0 0 0 )  



REPORT POP 527 bytes 
MAP AIF 407 bytes 
MAP-1 - 467 bytes 

7 Popups Defined 

Window Definitions 

Name 
HELP 
CALC 
CALCHELP 
ICON WIN 
- QP4CWlOP4 
ERROR 
ERR - WIND 

From 
1,46 
1,44 
1,44 
o r 0  
3,9 
8,lO 
o r 0  

To 
10,76 
21,76 
21,76 
50,79 
20,69 
16,69 
24,79 

Size 
468 bytes 
1188 bytes 
1188 bytes 
8164 bytes 
1892 bytes 
820 bytes 
3588 bytes ACTIVE 

7 Windows Defined 

*****  System status * * * * I  

Processor is INTEL 80486 
Select area: 1, Database in Use: C:\MODIFY\SATDATA\SYS.DBF Alias: SYS 

Lock(s) : Exclusive USE 

Select area: 2, Database in Use: C:\MODIFY\SATDATA\PLANT.DBF Alias: PLANT 
Structural CDX file: C:\MODIFY\SATDATA\PLANT.CDX 

Index tag: PLANT NAME Key: NAME 
Index taq: PLANT-ID Key: STATE%ODE+CNTY CODE+PLANT ID - 
Index tag: CITY NAME Key: STATE CODE+CITY - NAME 
Memo file: C:\MsDIFY\SATDATA\PLANF.FPT 

Lock(s) : Exclusive USE 

Select area: 3, Database in Use: C:\MODIFY\GEO.DBF Alias: GEO 
Structural CDX file: C:\MODIFY\GEO.CDX 

Index tag: FIPSTATE Key: FIPS STATE 
Index tag: FIPSCNTY Key: FIPS-STATE+FIPS - CNTY 
Index tag: COUNTY Key: STATE+COUNTY 
Index tag: STATE Key: STATE Unique 
Index tag: NCCNTY Key: FIPS STATE+FIPS CNTY For: FIPS - STATE=”37 
Index tag: ABBREV2 Key: ABBFEV2+STATE Enique 

Lock ( s )  : Exclusive USE 

Select area: 4, Database in Use: C:\MODIFY\SATDATA\PLNTPOLL.DBF Alias: PLNTP 

Index tag: POLLUTANT Key: STATE CODE+CNTY CODE+PLANT ID+POLLUTANT 
Index tag: PLANT Key: STATE CODE+CNTY CODE+PLANT-ID Unique For: 
Memo file: C:\MODIFY\SATDATA\PLNTPOLL.FFT 

Structural CDX file: C:\MODIFY\SATDATA\PLNTPOLL.CDX 

Lock(s) : Exclusive USE 

Currently Selected Database: 
Select area: 5, Database in Use: C:\MODIFY\65747141.DBF Alias: TMP - QUERY1 

Lock(s) : Exclusive USE 

File search path: C:\MODIFY\SATDATA 
Default disk drive: C: 
print file/device: PRN: 
Work area = 5 



Margin = o  
Decimals = 2 
Memowidth = 50 
Typeahead = 20 
Blocksize = 64  
Reprocess = Automatic 
Refresh = 0 SECONDS 
No EMS 

Date format: American 
Macro Hot Key = SHIFT+F10 
UDF parameters are passed by: VALUE 

ON KEY LABEL hot keys: 
F1 null = 
F2 null = 
F3 null = 
F4 null = 
F5 null = 
F6 null = 
F7 null = 
F8 null = 
F9 null = 
F10 null = 
F11 null = 
F12 null = 
CTRL+N null = 
CTRL+P null = 
CTRL+B null = 
CTRL+T null = 
CTRL+END null = 
Textmerge Options 

Delimiters: 
Show 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. 

.t. , 

Left = c c  Right = >> 

A 1  t ernat e 
ANSI 
Bell 
Blink 
Brstatus 
Carry 
Century 
Clear 
Color 
Compatible 
Confirm 

- off 
- off 
- off 
- on 
- off 
- off 
- off 
- on 
- on 
- off 
- on 

Console 
Cursor 
Debug 
Deleted 
Device 
Echo 

Escape 
Exact 
Exclusiv 
Fields 

EMS 

Modules loaded: CURSON CURSOFF 

off 
on 
on 
on 
scrn 
off 
on 
off 
off 
off 
off 

Fixed 
Heading 
Help 
Intensity 
Lock 
Logerrors 
Mouse 
Multilocks 
Near 
Optimize 
Print 

- off 
- off 
- on 
- on 
- off 
- on 
- on 
- off 
- off 
- on 
- on 

Safety 
Space 
Status 
Sticky 
Sysmenus 
Talk 
Textmerge 
Title 
Unique 

- off 
- on 
- off 
- on 
- on 
- off 
- off 
- off 
- off 

* * * * *  End of error listing *****  



. -  

any contamination. The evaporating dishes used t o  evaporate the wash- 

ings are t reated the same as a sample (dried i n  an oven, desiccated and 

weighed repeatedly a t  6-hour in terva ls  u n t i l  a constant weight i s  

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

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

weighings are carr ied out on a Sartorius Research M e 1  Rl6OP e lect ron ic  

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

the main analyt ical  laboratory. The balance I s  cal ibrated regu la r ly  

against an NBS Class S-1 weight. 

b 

A l l  reagents used i n  the f ie ld  and i n  the laboratory are ACS 

reagent grade and blanks o f  these reagents are evaluated f o r  every set  

of tests. Blanks are taken i n  the f i e l d  from the squeeze bo t t les  and 

not  the or ig ina l  container. Records are kept on these blanks t o  insure 

consistent qua l i t y  o f  the reagents. 
L- 

6-2 
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APPENDIX A 

STEINER MVIRWENTAL RAY DATA 
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0 
SAMPLING POINT LOCATION DATA SHEEl 

Date  P l a n t  

Upstream Dist . /D ia .  y / -  / / . O  f 

9&/9R Ham 5 & 0 4 f  

@ A  

T e s t  Locat ion hCkra i i tg  &bsh:c 

Downstream D i  s t  ./Dia. 
No. o f  Sampling Points  
Stack Dimension 93 
Coupling Length 3.75 

320*/ 7. C 

2, 3 - inch HPT/FPT/Flange h s  h o d s  B 
L 

SAnPLING POINT RELOCATION: e/ + * 7 5  * z  

A-2 
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4 
.* 
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v 
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I- Y 

B 
5 "  
k 

* "  

c 

E 
Y .- 
I- - (  
3 

- 
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Date: 7h-/&z 

Test Location: &b*w 9aJk.uS 
SMPLE HAHOLING/LOG-IN 

COnnENTS 

I 

.. -. . . . . . . .  

4 31957. & &-: 
5 31958 6 i% $', 

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

.. ~ ~. 2. & p 
6 31959 Math Sample Ta l  

I 

... 



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

SAMPLE TYPE : FHW ANALYSIS (p) TEST DATE :09/14/9Z 
SAMPLING METHOD : M5 ANALYSIS DATE :09/17/92 
SAMPLE COMPONENT : ACETONE ANALYST : uc, WB 
REQUESTED BY 2 HARRIS WOOLF 
ANALYTICAL UETHOD : GRAVIMETRIC 

Sample Test Sample Analytical Result 
ID # No. Volume (total sample) 

(ml) Uncorrected Blank Corr. (9) __-_-_-___ ----- --------- ----------- ------------- 
31954 I ' 170 0 .02621  0.02592 

31957 2 150 0.01125 0.01099 

31960 3 180 0 .02051  0.02020 

31963 Bk 100 0.00017 

A-10 



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

SAMPLE TYPE 
SAMPLING METHOD : 
SAUPLE COMPONENT : 
REQUESTED BY 
ANALYTICAL METHOD, : 

Sample Test 
ID I No. 

FILTERABLE PARTICULATE TEST DATE : 08/14/82 
M5 ANALYSIS DATE :08/11/82 
100 mm FILTER ANALYST :YC, WB 
HARRIS WOOLF 
GRAVIMETRIC 

Filter Analytical Result 
No. (total sample) 

Uncorrected Blank Corr. (9)  --------- ----------- ------------- 
31855 1 882 0.00165 0.00164 

31858 2 881 0.00344 0 .00343 

31961 3 883 0.00135 0.00134 

31864 Bk 884 0 .00001  

A-1 1 



A N A L Y T 1 , C A L  R E P O R T  

SAMPLE TYPE : CONDBNSlBLE PARTlCULATB TEST DATE :09/14/92 
SAMPLING METHOD : M5 ANALYSIS DATE:OB/ll/92 
SAMPLE COUPONENT : DIH20 ANALYST :MC, WE 
RBQUESTED BY : HARRIS WOOLP 
ANALYTICAL METHOD : GRAVIYBTRIC 

Sample Teat Sample Analytical Result 
No. Volume (total sample) grams 

Uncorrected Blank Corrected 
ID # 

---------- ----- --------- ----------- ------------- 
31956 1 390 0.00183 0.00089 

31959 2 310 0.00205 0 . 0 0 1  16 

31962 3 310 0 . 0 0 2 1 5  0.00186 

31965 Bk 100 0.00024 
4 

.. 

A-12 
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SOURCE TEST CALCULATIONS - 
PLAWT :HARRIS WOOLr RUN NO. : 1 

PRECLEANER BAGHOUSE DATE : SBPT i4,igga 

STANDARD TEMP.: 60 DEG. F 

METER TEMP. - 71.88 DEG. F I STATIC PRESS.- -11.60 in. Ha0 
STACK TEMP. - 77.13 DEG. P I Cp - 0.840 
SQ,RT. d P  - 0.9439 in. H2O I STACK I.D. - 43.00 inch 
METER ORIFICE - 1.47 in. A20 I DUCT LENGTH inch 
METER VOLUME - 107.614 CU.Ft. I DUCT WIDTH inch 
mBR Y - 1.0098 I STACK AREA = 10.085 Sq.Pt. 
BAR. PRESSURE - 29.46 in.Hg I TEST TIMB = 120.00 min. 
COND. (VlCI - 17.9 ml I NOZZLE DIA. 0.2343 inch 

GAS ANALYSIS - 20.90 x oa 0.00 X co 
0 . 0 0  x coa 79.10 X N1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Vm(std1 = [ T(atd) + 460 / 29.92 1 x Vm x Y x 

(Pb + (dH / 13.6)) / (Tm + 4601...... - 105.253 dscf 

Vu(std1 -18.9148 x 10e-51 x (Tstd + 4601 x Vic P 0.830 scf 

0.008 I Lower 

Bus 0 Saturated Conditions = Vapor Presa. of H20 I value 
0.033 I used. 0 Dew Point Temp. / (Pa, in.Hg.1 .............. m 

-Bin - Vwlatdl / (Vm(std1 + Vw(stdl).... ......... 
I nus 

%EA -(LO2 - 0.5XC01/(0.164SN2 - (X01-0.5XCO)) x 100 **********  
Md -1.44 x XC021+(.32 x XO1)+[ .28  x (XN2 + XCOI] - 18.84 

Ma (Md x (l-Busll + (18.0 x Bwal...... ........ P 18.75 

Plstackl - Pbar + [Patatic / 13.61 ............ i 28.61 in. Hg 
vs 85.49 x CP x (Sq.Rt.dP1 x [Sq.Rt.(Ta + 460) 

54.78 ft/sec 

QS 9 va X A8 x 60 = 33.144 acf/nin 

Qs(std1 - Qs x (l-Bwalx((Tstd + 46O)/(Ts + 460)) 

/ (Ma x Pall .............................. I 

.............................. 
x (~s/29.9ai ........................ D 30,439 dacf/min 

I - (Ta+4601 x [(0.002669 X Vlc) + (M(std)/(Tatd + 
4601/ 29.921 x 100 / (Time x Ps x An x vs x 60) P 97.05 X 

A-13 
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SOURCE TEST CALCULATIONS - 
PLANT :HARRIS W W L F  

PRECLBANER BAGHOUSE 
RUN NO.: 
DATE : SEPT 

STANDARD TEMP.: 60 DBG. F 

METER TEMP. - 109.9 DEG. F I STATIC PRESS.- -11.00 in. Ha0 
STACK TEMP. - 91.38 DEG. F I Cp - 0.840 
SQ.RT. dP - 0.9097 in. H20 I '  STACK I.D. - 43.00 inch 
METER ORIFICE - 2.39 in. Ha0 I DUCT LENGTH = inch 
METER VOLUME - 103.788 Cu.Pt. I DUCT WIDTH = inch 
METER Y = 1.0098 I STACK AREA = 10.085 Sq.Ft. 
BAR. PRESSURE = 29.51 in.Hg I TEST TIME = 120.00 min. 
COND. (Vlcl P 20.2 ml I NOZZL8 DIA. 0 0.2343 inch 

GAS ANALYSIS : 20.90 I oa 
0 . 0 0  t coa 

0.00 t co 
79.10 t N2 

****** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Vm(std) 0 [ T(std1 + 460 / 29.92 1 x Vm x Y x 

Vw(std) -(8.9148 x 100-51 x (Tstd + 460) x Vic 0 0.936 scf 

(Pb + (dH / 13.6)) / (Tm + 460) ...... - 94.912 dscf 

4 B w s  - Vw(std) / (Vm(std) + Vw(std)) ............. m 0.010 I Lower 

Bws 0 Saturated Conditions = Vapor Press. of H2O I vmlue 
0 Dew Point Temp. / (Pa, in.Iig.1 = 

I Bws 

.............. 0.051 I used. 
%EA -(to2 - 0.5tC0)/(0.264tN2 - (202-0.5tCOl) x 100 - ******I*** 
Md =(.44 x SC021+(.32 x 5021+[.28 x (tN2 + tC0)l = 28.80 

Ma (Md x (l-BWs)) + (18.0 x Bws) - 28.73 

P(stack) = Pbar + [Pstatic / 13.61 = 

.............. 
............ 28.71 in. Hg 

vs - 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 4601 .............................. / (Ms x PSI1 I 53.41 ft/eec 

Qs - vs x As x 60 .............................. - 32,318 acfhin 

Qs(std1 - Qs x (l-Bws)x((Tstd + 460)/(Ts + 460)) ........................ 28,961 dscf/min x (ps/a9.9ai I 

I (Ts+460) x t(0.002669 x Vlc) + (Vm(std)/(Tstd + 
4601/ 29.921 x 100 / (Time x PO x An x vs x 60) = 91.98 t 

A-14 



SOURCE TEST CALCULATIONS 

PLANT :HARRIS WOOLF 
PRECLEANER BAGHOUSE 

RUN NO.: 3 
DATE : SBPT. 14,1992 

STANDARD TEMP.: 60 DEG.. F 

SQ.RT. dP 
METER ORIFICE 
METER VOLUME 
METER Y 
BAR. PRESSURE 
COND. (VlC) 

- 110.83 DEG. F - 97.46 DEG. F 
= 0.9469 in. Hao - a.57 in. Ha0 
= iia.399 CU.F~. 

1.0098 
19.48 in.Hg 

9 aa.1 ml 

I 

STATIC PRESS 
CP 
STACK I.D. 
DUCT LENQTR 
DUCT WIDTH 
STACK AREA 
TEST TIME 
NOZZLE DIA. 

-10.80 in. Ha0 
0.840 
43.00 inch 

inch 
inch 

10.085 Sa.Pt. 
iao.00 min. 
0.2343 inch 

GAS ANALYSIS : ao.90 x oa 0.00 5 co 
0 . 0 0  x coa 79.10 X Na 

............................................. U R $ * * * * * * * * ~ * * ~ * ~ * * * * * * * * * * * ~  

Vm(8td) - [ T(std) + 460 / 19-91 1 x Vm x Y x 

Vw(std) =(8.9148 x 100-5) X (Tstd + 460) X Vic P 1.014 scr 

(Pb + (dR / 13.6)) / (Tm + 460) ...... - ioa.5a6 dscf 

............. -'Bws = Vw(std) / (Vm(std) + Vw(std)) P 0.010 I Lower 

Bws Saturated Conditions 9 VEPOK Press. of H20 I value 
Dew Point Temp. / (Pa, in.Hg.1 .............. - 0.061 I used. 

XEA -(Xoa - o.srco)/(o.a6rr~a - (Xoa-o.5wo)) x 100 - **********  
Md =(.44 x tcoai+(.3a x roa)tf.as x (twa + t c o ) ~  = an. 84 
Ms - (Md x (l-Bws)) + (18.0 x Bwm) P 28.73 

I Bws 

.............. 
............ a8.69 in. ~g P(stack) - Pbar + [Pstatic / 13.61 = 

vs - 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460) 
/ IMs x Ps)l = 55.93 rt/sec .............................. 

.............................. Qs - vs x Aa x 60 = 33,840 acf/min 

Qs(std) = Qs X (l-Bws)x((Tstd + 460)/(Ts + 460)) ........................ a9,964 dscf/ain x (Ps/ag.ga) P 

I = (Ts+460) X [(0.002669 X VlC) + (Vm(std)/(Tstd + 
460)/ a9.9al x 100 / (Tine x PS x An x VB x 60) = 96.04 X 

A-15 



MISSION RATE CALCULATIONS 

PLANT :HARRIS UOOLP RUN NO.: 1 
b PRECLEANER BAGHOUSE DATE : SEPT 14,1992 

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

~ . ~ * l . l ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * * * * * ~ * * * * ~ a ~ ~ ~ * * * * * * * * * * * * * * * * * * * ~ n * * * * * * * *  

Front Half Wash (PAY) 0.02592 grams I Vmtatd) 105.253 ft3 
Mass Filter (MP) 0,00164 grams I Vw(std1 0.830 ft3 
Back Half Wash (BHW) 0.00089 grams I Qs(std) 30,439 dsctm 
Front Halt Sulfate (FHS) mg H2SO4 I 811s 0.008 
Back Half Sulfate (BHS) mg H2SO4 I CO2 0.00 z 
H202 Catch (SO2) mg H2SO4 I oa 20.90 % 
**.******l************~*****~****************************************l** 

F-FACTOR 

lOB6 x 13.64(tH) + 1.53(%C) + 0.57(%Sl + 0.14(%N) - 
0.46(202)1  / (Btu/lb) x [(Tstd + 460)/5281 ......... dscf/MnBtu 

_---__-- 

FILTERABLB PARTICULATE ...................... 
1J.432 x (PHW + MP) / [Vm(std) + Vw(std)l .......... 0.0040 gr/scf 
15.432 x (PHW + MP) / Vm(std) ...................... 0.0040 gr/dscf 
gr/dsct x (12 / tC02) .............................. e iaz coa 
0.00857 x Qs(std) x gr/dscf ........................ 1.05 lb/hr 
P-Pac x 1.4286E-4 x 120.9 / (20.9-%02)1 x gr/dscf .. 1 b/MMB t u 

TOTAL PARTICULATE _______--________ 
v 

15.432 x (PHW + MP + BHW) / t(Vm(std) + Vw(std)l ... 0.0041 gr/scf 
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 0.0042 gr/dsct 

0.00857 x Qs(std) x gr/dsct 1.09 lb/hr 
P-Pac x 1.4286E-4 X [20.9 / (20.9-%02)1 x gr/dscf .. lb/nnatu 

TOTAL SULFATE 

0.01J432 x (PHS + BHS) / [Vm(std) + Vw(stdl1 ....... gr/scf 
o.oi543a x (FHS + BHS) Vm(mtd) 
grldmct x (12 / %COa) .............................. e 12% co2 
0.00857 x Qs(std1 x gr/dscf ........................ lb/hr 
F-PaC x 1.4286E-4 x 120.9 / (20.9-%0211 x gr/dscf .. lb/MMEtu 

SULFUR DIOXIDE (SO2) 

1.60982 x [T(std) + 4601 x (mg H2S04) / 1 98.076 x 
Vm(std1l vvm 
vvm x I(20.9 - Oxygen Corr.) / (20.9 - to211 e oa corr. 
ppm x (1 - Bwsl .................................... vvm (wet) 
8.2238-S x Qs(8t.d) x 64.062 x vvm / [T(std) + 4601.. lb/hr 
P-Factor x 64.062 x [1.3711E-6 / [T(std)+ 46011 x 
120.9 / (20.9 - zO2)l x vvm 
lb/hr / (dscfm x 60 min/hr) ........................ lb/dacf 

(lb/nnBtu SO2) / 2 ................................. lb/MMBtu 

gr/dscf x (12 / zCO2) .............................. 12% c02 ........................ 

------------- 
................... gr/dscf 

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

l b / m t u  ........................ 
-SULFUR (SI 

(lb/MMBtu Total Sulfate) x (32 / 98.076) ........... lb/MMBtu 
Total Sulfur 1blPMBtu ....................................... 
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BUISSION RATE CALCULATIONS 

PLANT :HARRIS WOOLF 
PRBCLEANXR BAGHOUSE 

RUN NO. : a 
DATE , : SBPT 14,1992 
02 CORR.: 3.0 8 ~ 

STANDARD TKMP. : 60 DEG. F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Front Half Wash (FHW) 0.01099 grams I Vm(std) 94.912 ,ft3 
Mass Filter (MF) 0.00343 grams I Vw(std) 0.936 ft3 
Back Half Wash (BHW) 0.00116 grams I ps(atd) 28,961 dscfm 
Front Halt Sulfate (IHSI mg H ~ S O I  I BWS 0.010 
Back Half Sulfate (BHS) rag H2S04 I C02 0.00 8 
H202 Catch (Sol) mg H2S04 I 02  20.90 8 *.**** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F-FACTOR 

lOB6 x [3.64(88) + 1.53(8C) + 0.57(8S) + 0.14(2N) - 
0.46(802)]  / (Btu/lb) x [(Tstd + 460)/5281 ......... 
FILTERABLE PARTICULATE ...................... 
15.432 x (PAW + W )  / tVm(std1 + Vw(std)l .......... 
15.432 x (PAW + MF) / Vm(std) ...................... 
gr/dscf x (12 / tCO2) .............................. 
0.00857 x Qs(atd) x gr/dacf ........................ 
F-Pac x 1.4286E-4 x t20.9 / (20.9-802)l x gr/dscf .. 
TOTAL PARTICULATE ---______________ 

v 
15.432 x (FHW + MF + BHW) / t(Vm(std1 + Vw(std)l ... 
15.432 x (FHW + WF + BHW) / (Vm(std) ............... 
gr/dscf x (12 / 8C02) .............................. 
0.00857 x ps(std1 x gr/dscf ........................ 
F-Fac x 1.4286E-4 x t20.9 / (20.9-802)l x gr/dscf .. 
TOTAL SULFATE 

0.015432 x (PHS + BHS) / tVm(std1 + Vw(std)l ....... 
0.015432 x (FHS + BHS) / Vmlstd) ................... 
gr/dscf x (12 / ZCOZ) .............................. 
0.00857 x ps(std1 x gr/dscf ......................... 
F-Fac x 1.4286E-4 x t20.9 / l20.9-8021l x gr/dscf .. 
SULFUR DIOXIDE (SO21 

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

.................... 
1.60982 x [T(std) + 4601 x (ma ~ 2 ~ 0 4 )  / I 98.076 x - . . ~ ~~~~ .~ 
Vm(std)l ........................................... 
p9n x t (20.9 - Oxygen Corr.l'/ (20.9 - 802)l ........ 

~~ 

ppm x (1 - Bws) .................................... 
t20.9 / (20.9 - 80211 x p9m ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 
8.22311-5 x Qs(std) x 64.061 x ppm / tT(8t.d) + 4601.. 
8-Factor x 64.061 x t1.3711E-6 / IT(atd)+ 46011 x 

'$ULFUR (SI 
(lb/MnBtu SO2) / 2 ................................. 
Total Sulfur ....................................... (lb/MI4Btu Total Sulfate) x (32 / 98.076) ........... 
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dscf / m t u  

0.0023 gr/scf 
0.0023 gr/dscf 

0.58 lb/hr 
e 12% c02 
lb/lMBtu 

0.0025 gr/scf 
0.0025 gr/dscf 

0.63 lb/hr 
128 CO2 

lb/MnBtu 

gr/scf 
gr/dscf 
0 128 c02 
lb/hr 
lb/MIBtu 

p9m e oa corr. 
ppm (wet) 
lb/hr 

lb/lMBtu 
lb/dscf 

lb/UHBtu 
Ib/MnBtu 
lb/MIBtu 



XHISSION RATE CALCULATIONS 

PLANT :RARRIS WOOLP 
PRECLEANER BAGHOUSE -4 

~~ 

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

Front Half Wash (PHW) 0.01010 grams I Vm(std) 101.526 et3 
Wass Filter (WF) 0.00134 grams I Vwbtd) 1.024 ft3 
Back Half Wash (BAW) 0.00186 grams I Qs(std) 29,964 dscfm 
Front Half Sulfate ( W S )  mg H2S04 I ~ w s  0.010 
Back Half Sulfate (BHS) mp R ~ S O Q  I coa 0.00 s 
Ha02 Catch (SO21 mg H ~ S O Q  I oa 10.90 s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P-FACTOR 

1086 x [3.64(%H) + 1.53(tC) + 0.57(%9)  + O.lQ(INI - 
0.46(102)] / (Btu/lb) x [(Tstd + 460)/5381 ......... 
FILTERABLE PARTICULATE ...................... 
15.432 x (PAW + MP) / [Vm(std) + Vw(std)l .......... 
15.431 x (FHW + nF) / Vm(std) ...................... 
gr/dscf x cia / W O 2 )  .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
P-Pac x i.4286~-4 x rao.9 / (20.9-%0a)i x gr/dact .. 
TOTAL PARTICULATE 

15.431 x (PAW + MF + BIIW) / t(Vm(std) + Vw(std)l ... 
15.432 x (FRW + W r  + BHW) / (Vm(std) ............... 
gr/dscf x (12 / stoa .............................. 
0.00857 x Qa(std) x gr/dscf ........................ 
P-Fac x 1.4286s-4 x L20.9 / (20.9-%02)1 x gr/dscf .. 

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

TOTAL SULFATE ------------- 
0.015432 x (PHS + BRS) / [Vmo(std) + Vw(std)l ....... 
0.015432 x (FHS + 888)  / Vm(std) ................... 
gr/dscf x (12 / 8C02) .............................. 
0.00857 x Qs(std) x gr/dscf ........................ 
P-Pac x 1.41868-4 x t20.9 / (20.9-%01)1 x gr/dacf .. 
SULFUR DIOXIDE (SO1) 

1.60982 x [T(std) + 4601 x (rag H2SO4) / [ 98.076 x 
Vm(std)l ........................................... 
ppm x I(20.9 - Oxygen Corr.) / (20.9 - so2)l ....... 
ppm x (1 - Bws) .................................... 
8.223E-5 x Qs(8td) X 64.062 X ppm / [T(std) + 4601.. 
P-Factor x 64.061 X t1.37118-6 / [T(std)+ 46011 x 

-------_____________ 

tao.9 / (20.9 - ro2)i x ppm ........................ 
lb/hr / (dscfm x 60 min/hr) ........................ 

-SULFUR (SI 
(lb/)MBtu SO11 / 2 ................................. 
(lb/)MBtu Total Sulfate) x (32 / 98.076) .......... 

dsct /)MBtu 

0.0031 gr/scf 
0.0031 gr/dmcf 

0.83 lb/hr 
a 11% coa 
lb/MMBtu 

0.0035 pr/scf 
0.0035 gr/dscf 

0.90 lb/hr 
0 12% coa 
1 b lMMB tu 

gr/scf 
gr/dscf 

lb/hr 
lb/mBtu 

0 12s coa 

ppm 
01 corr. 

ppm (wet) 
lb/hr 

lb/MMBtu 
lb/dscf 

. . . . . . . . . . . . . . . . .  
Total Sulfur ....................................... 
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I DRY GAS METER / ORIFICE METER CALIBRATION DATA 

103707 Date ............ JULY 20 1992 Dry Gas Meter No. ... 
Bar. Press. in.Hg 29.88 Standard Test Meter p 69279 
Meter Box No. ... 21313 Operator ............ hB 

u 

__-_______------___----___-----_____-------_-----____-__-____--___-___-_ 
I STANDARD TEST METER 
I 
I Press. Temp. Volume 
I dHs TE VS 
I (in. H20) IdF) Ift31 
I_^________________________ 
I 68.0 391.523 
I -1.4 67.0 368.346 
IAvg/Net : 67.5 23.177 
I_____-____________________ 
I 68.0 367.739 
I -2.3 67.0 344.170 
IAvg/Net : 67.5 23.569 ~----__--____________--_-_- 
I 67.0 265.627 

. I  -2.5 67.0 237.624 
IAvg/Net : 67.0 28.003 
I_______________-___-_-____ 
I 67.0 299.374 

- 1  -3.8 68.0 266.025 
IAvg/Net : 67.5 33.349 
I__-_________________-___--  
I 67.0 343.531 
I -5.4 66.0 301.895 
IAvg/Net : 66.5 41.636 

DRY TEST METER I I  I 
I I  I 

Press. Temp. Temp. Volume I I  Time I 
dH Tdl Tdo Vd I I  t I 

(in. H2O) (dF) (dF) (ft3) I I  (minl I 
________________________________I I _ _ _ _ _ _ _ _ _  I 

83 82 1020.297 I1  I 
0.5 82 81 996.854 I1  54.0'1 

82 23.443 I I  I 
-____--_-___-___________--__-___I I_________ I 

81 80 996.234 I1  I 
1.0 80 79 972.482 I I  40.0 I 

80 23.752 I I  I -_--____-_-_________--_---_-____ I I---___--- ' I  
80 79 894.385 I1 I 

1.5 78 79 866.307 I 1  38.0 I 
79 28.078 I I I 

________________________________I I________- I 
79 80 928.127 I I  1 

2.0 78 79 894.793 II 42.0 I 
79 33.334 I I  I 

I ________________________--__-___~ I_________ 
80 79 971.849 II I 

3.0 78 78 930.627 I I  42.0 I 
79 41.222 I I  I 

y E Vs x (Pbar + (dHs / 13.611 x (Avg. Td + 4601 / I Vd x 
(Pbar + (dH / 13.611 X ( Ts + 46011 

KO = [lVs/t) x [(Tdo + 460) / ITS + 46011 x [(ebar * ldHs/13.6) / . (Pbar + (dH/13.611 / [((Tdo + 4601 x dH1 / (Pbar + (dH113.6)) 
x .(Mm)l-O.5 

( -  Y : 0.18 S Relative Std. Dev. 

KO : 3.34 Z Relative Std. Dev. 
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NOZZLE CALIBMTXON 

I A 

E 
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APPMDIX B 

HARRIS YOOLF OPEIUTING DATA 

v 
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