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1.0 Introduction and Project Overview 

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

Operating Co.: Holly Sugar Corporation 
Facility Name: Sidney, Hontana Plant 

Test Location: Sidney, PIT 
Test Date: October 19-23, 1993 

Reg. Agency: blT-AQB 

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

Report Topic Section No. 
Results Summary and Conclusion . . . . . . . . .  2 . 0  
Quality Assurance Documentation . . . . . . . . .  3.1 
Plant Operation and Production . . . . . . . . .  3 . 3  
Sampling and Analytical Procedures . . . . . . .  3.S 
Detailed Test Results and Discussion . . . . . .  3.6 
Appendices/Data . . . . . . . . . . . . . . . . .  4.0 

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

- Transmittal Letters and Project Activities Log, 
- Protocol Submittal and Approval, - Protocol Title Sheet and Contents, and 
- Records Reference Document Title Sheet and Contents 

1 



The Emission Measurement Group, Inc. 

Table 1-1 
AGENCY, COMPANY, and PLANT INFORHATION 

Air Pollution Control Agency 
Agency Name: 

Department: 
AddressKity: 

Department klanager: 
Observer Contact: 
Phone, AC, No. , EXt. : 
Fax: 

ft.~..C1*.****~tt**l~~*,~*****.*.~*~***.*...~.~~* 

Montana State Department of Health and 
Environmental Sciences 
Air Quality Bureau 
Room A116 
Cogswell Bldg., Helena, I.IT 59620 
blr. Jeff Chaffe, Chief, Air Quality Bureau 
Hr. Brian B. Hohn, Environmental Specialist 
406 444-3454 
406 444-1374 

Operating Offices t.t***tt.t.*t***~*****.*,***********~ 
Company: Holly Sugar Corporation 
Stree t/Ci ty : East Holly Street, Sidney, kIT 59270 
Hailing/City: P.O. Box 1168, Sidney, MT 59270 
Contact/Title: Mr. Tom B. Jacobsen, Environmental Engineer 
Phone, AC, 'No., Ext. : 307 532-7141, Ext.: N/A 
Fax: 307 532-4117(WY)/406-482-5892(MT) 

Facility Name: 
Test Location: 
Hailing /City : 
Contact/Title: 
Phone, AC, No., Ext.: 
Directions to Plant: 
Base Elevation (ft., MSL): 
Processes Tested: 

Stack/Duct ID: 
Unit No(s).: 
Equipment Type: 
hlodel/S. N. : 
Max. Rated Capacity (blRC) 
Cap. During Tests, % PlRC: 
BTU Rate/hr. : 
Hours of Operation/Year: 

Process Variables: 
Feed Type: 
Coal Stoker Feed Rate: 
Furl Type: 

F d ,  (dscf /106BTU) : 
Pi., (orsat range): 

Air Pollution Control Equipment 

Sidney, Montana Plant 
Sidney, MT 
P.O. Box 1168, Sidney, HT 59270 
blr. Gene Thompson, District/Pactory Manager 
406 482-3303 
See Protocol, Appendix 4.1.3 
1924 
C . E .  Boilers, Union Boilers 61 Pulp Dryers 
C.E. Boiler #l, C . E .  Boiler lt2 
Unit 1 (West) and Unit 2 (East) 
Combustion Engineering Boilers 

92500 (Oper.) 95000(Plate)Units: lb/hr steam 
>go's 
115 HbIBTU/hr each boiler 
4320 hrs ( =  180 days/yr @ 24 hrs/day) 

------ (1) ------ ------ (2) ------ 
steam steam 
17400 lbs/hr. 17400 lbs/hr. 
Lignite Coal Lignite Coal 
9900 (021 9900 (0,) 
1.016 - 1.130 1.016 -'1.130 

.* ~t.~**ttt*.*tt*tt*.~~...~~*"*~*~.***~~.. 
. .  

Primary ---- ---- Primary ---- ---- Location: 

Type(s)/Design: Organ Pipe Dust Collector Venturi Anderson 2000 
Pollutant Removed: Particulate so; 

6 OPOWHS NO. 8-240 WAV-162 
Separator Anderson 2000 

VES-162 

3 



The Emission Measurement Group, Inc .  

Table  1-1 - cont inued 
AGENCY, COMPANY, and PuulT IN€WMATION 

Stack/Duct ID: 
U n i t  No(s ) . :  
Equipment Type: 
Model/S.N.: 
Elax. Rated Capacity (MRC): 
Cap. During Tests,  k klRC: 
BTU Ra te /h r . :  
Hours of OperatioMYear: 

Union Boiler 11. Union Boiler P2 
Unit  1 (East) and Unit 2 (West) 
Union I r o n  Works 
S.N.:  23418 S.N.: 23001 
100,000 l b / h r  steam 60,000 l b / h r  steam 
>go% 
130 WmTU/hr 83 k&!BTIJ/hr 
4320 h r s  ( =  180 days/yr  I? 24 hrs /day)  

------ (1) ------ ------ (2) ------ Process Variables: 
Feed Type: steam steam 
Test Fuel Type #6 Fuel O i l  #6 Fuel O i l  

Fd , ( dscf  / 10'BTU : 
Y,, ( o r s a t  range) : 1.260-1.413 1.260-1.413 

9220 (0:) 9220 (Oil 

Air Pollution Control Equipment *. ttt.t.t.**tt.t*t..~.*~~.*...~*~~...~*~*. 
Location : ---- Primary ---- 
P o l l u t a n t  Removed: P a r t i c u l a t e  
Type(s)/Design: 

Stack/Duct ID: 
U n i t  No(s).: 
Equipment Type: 
Model: 
S e r i a l  Number: 
Nax. Rated Capacity (MRC): 
Cap. During Tes t s ,  '6 PlRC: 
BTU Rate /hr . :  
Hours of Operation/Year: 

Pulp  Dryer tl, Pulp Dryer t 2  
Unit 1 (South)  and Unit  2 (North)  
Coen Co.,  Model 200 S e r i e s  
S t y l e  DAZ 30 S t y l e  DAZ 34 
S.N.: D3940 S.N.: D6909 
48.78 Tons wet pulp i n p u t / h r  
>go9 
95 MIBTU/hr 95 MMBTLl/hr 
4320 h r s  (=  180 days/yr  @ 24 hrs /day)  

Process Variables: ------ (1) ------ ------ ( 2 )  ------ 
Feed Type: wet b e e t  pu lp  wet b e e t  pulp 
Test Fuel Type  #6 Fuel  O i l  #6 Fuel O i l  

Fd, (dscf/lObBTU)r 9220 (0:) 9220 (02) 
F,, ( o r s a t  range) : 1.260-1:413 1.260-1.413 

A l t .  Fuel Type: N a t .  Gas Nat. Gas 
A i r  p o l l u t i o n  Control Equipment t.tt**.tttttttttttl.*,**.**,,.~,..,.*...*. 

Location: ---- Primary ---- 
P o l l u t a n t  Removed: P a r t i c u l a t e  
Type(s) /Design:  
Hodel : Mac Equipment 

Dry Scrubber w /  Skimmer f ans  and cyclones 

4 
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Permit No(s).: 

Parameter: 

The Emission Measurement Group, Inc. 

Table 1-2 
REGULATIONS, EHISSION LWTS, and PRIOR TESTS 
C.E. Boilers, Union Boilers & Pulp Dryers 

Emission Limit No. 1: 

Units/Basis: 

Emission Limit No. 2: 

Units/Basis: 

Emission Limit No. 3: 

Units/Basis: 
Sulfur in coal) 

Results of Prior Tests: 

Unit No. : 
Parameter(s) : 

No. Runs Valid: 
Results: 
gr/dscf : 
lbs/ lO'BTU : 
lbs/hr. : 
T'PY : 

Pass: 
so; %RE: 

1826-01 

C.E. Boilers 

Partic. SO, 

0.10 0.43 

lbs/lOoBTU lbs/lOPBTU 

0.046 106.8 

gr/dscf TPY 

23.0 70% 

lbs/hr Removal Efficiency (based on Total 

1 

(w/Backhalf) 
3 2 

0.0320 - 
0.090 0.124 
6.82 - 
- 56.14 
- 86.97 

Partic. so; 

All Yes 

2 

(w/Backhalf) 
3 3 

Partic. so> 

0.0385 - 
0.097 0.0482 
9.95 - 
- 40.42 
- 95.21 
All Yes 

5 



The Emission Measurement Group, I n c .  

Table 1-2 - cont inued  
REGULATIONS, WSSION LINITS, and PRIOR TESTS 

Holly Sugar Corporat ion 
C . E .  Boi l r r s ,  3 L n n  B o i l e r s ,  and Fulp Dryers  

Permit  No. : 

F a r m e t e r : .  

i3Z5-01 

Union B o i l e r  #1 

Fartit:. F a r t i c .  

Union B o i l e r  82 

Emission L i m i t  No. 1: 0 .39  .4: 

Units /Basis :  lbsilOiBTU 11,s / 1 0 h  

1 Parameter:  

Emission Limi t  No. 1: 

Uni ts /Bas is :  

Pulp  Dryers 

P a r t i c .  

88 .6  

l b s / h r  pe r  both d r y e r  

No SO- o r  FI.110 l i m i t  b u t  requi red  t o  t e s t .  

6 
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The Emission Weasurement Group, I n c .  

T a b l e  1-3 
EXECUTIVE SUMMAR’[ of RESi iTS 

Holly Sugar Carpora t i zn  
Sidney, I4on taa  ? l a n t  

Uni t :  C.E. B o i l e r  E a s t  C.E. B o i l e r  West 

0.0311 
6.37 
0.058 

9.0369 

0.078 
a. 52 

TX: 14. E3 18.40 

Eni t :  

Parameter: 

gr. / d sc f :  
113. / h r  . : 
lbs/ 106BTU : 
TFY: 

P a r t i c u l a t e  
g r .  / d sc f :  
11,. /hr; : 
lbs / 10’BTU : 
TF’i: 

Sulphur Dioxide 
ppmd : 
lb. /hr,. : 
IWIO’BTU: 
TPY: 

Union Boi le r  E a s t  Union B o i l e r  West 

0.0525 0.0426 
7.52 5.00 
0.112 0.092 
16.24 10.79 

0.0636 
9.13 
0.136 
19.72 

409.75 
69.14 
1.017 
149.33 

0.0540 
6.34 
0.117 
13.69 

403.30 
54.98 
1.017 
118.75 



U n i t :  

Parameter : 
p1.I-lO. 
gr . /d sc f : -  
l L . / h r . :  . 
ibs/io6aTu:- 
TPY : 

Particulate 
g r .  /dscf:‘  
lb. /hr,. : 
lbs/lOOaTu:? 
TPY: 

Sulphur Dioxide 
ppmd : 
~~ 

lb. /hr: : 
lbs/lO’BTU:’ 
TPY: 

The Emission Measurement Group, I n c .  

Tab le  1-3 (Continued) 
EXE- SUMMARY of RESULTS 

Holly Suqar Corporat ion 
Sidney,  klontana P la rL t  

Pu lp  Dryer North’ Pulp Dryer Southi 

0.0597 
la. 34 
0.379 
39.61 

0.094 
26.44 
0.548 
57.10 

41.82 
15.66 
0.310 
33.83 

0.1157 
38.02 
0.468 
62.11 

0.146 
15.03 
0.585 
97.27 

79.09 
28.08 
0.367 
60.64 

. 

- 
T o t a l s  from both s t a c k s  on each d rye r .  

Weigthrd average of bo th  s t a c k s  on each d rye r  with r epec t  t o  DSCFII. 

8 



2 . 0  Resu l t s  Summarv and Conclusions 
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Table 2-1, i n  Sec t ion  2 . 2 ,  summarizes the  p l a n t  product ion and a i r  p o l l u t i o n  
emission r e s u l t s  f o r  t h i s  Emission Measurement P ro jec t .  
t e s t  program are of acceptab le  q u a l i t y  f o r  purposes  of t h e  def ined  ob jec t ive  
Of t h i s  p r o j e c t  ( 1 . 0  above, and i n  Sec t ion  1.0 o f  t h e  p r o t o c o l ) .  A l l  t h e  
procedures f o r  advance Agency n o t i f i c a t i o n ,  t e s t  pro tocol ,  and q u a l i t y  
assurance were app l i ed  i n  t h i s  p r o j e c t .  A l l  r e s u l t s  a r e  presented  f o r  each 
t e s t  run i n  d e t a i l  i n  T a l e  3 - 6 .  A t  least two ( 2 )  v a l i d  t e s t  runs  are 
requi red  (minimum on each s t a c k  t e s t e d )  by t h e  r e g u l a t i o n s  and these  were 
conducted. 
r e s u l t s .  Any t e s t  problems or t e s t  ( o r  a n a l y t i c a l )  method v a r i a t i o n s  f o r  t h i s  
p r o j e c t  a r e  d iscussed  i n  Sec t ion  3.5, below. 

A l l  p rocess  d a t a  and production r eco rds  f o r  t h e s e  tests were made by p l a n t  
personnel and/or  t h e  p l a n t  process  in s t rumen ta t ion  system (computer).  These 
d a t a  f o r  each t e s t  run a r e  presented  i n  T a b l e  3 - 3  i n  Sec t ion  3 . 7 ,  and 
d iscussed  i n  d e t a i l  i n  Sec t ion  3 . 3 ,  below. A l l  emission d a t a  were c o l l e c t e d  
by The Emission Measurement Group, Inc. personnel .  Copies of a l l  raw p r o j e c t  
d a t a  and r eco rds  a r e  contained i n  Appendices 4 . 3  and 4 .4 .  

There were no major process  o r  t e s t - r e l a t e d  u p s e t s  o r  malfunct ions during 
these  tests which would cause t h e  r e s u l t s  t o  be un rep resen ta t ive  of t h e  air 
p o l l u t i o n  emissions of the  p l a n t  as operated on the  d a t e  t e s t e d .  
should be accepted by the  IfT-AQB f o r  purposes of t h e  s t a t e d  t es t  ob jec t ive ,  
and a r e  v a l i d  f o r  confirming t h e  compliance s t a t u s  of t h e  f a c i l i t y  with a l l  
applicable.air.pol1ution emission,.requirements f o r  which t e s t s  have been 
conducted a t  t h i s  time. Th i s  Emission Measurement T e s t  Report  has been 
reviewed and c e r t i f i e d  above ( fo l lowing  t h e  contents page) f o r  accuracy and 
co r rec tness  by p r o j e c t  personnel ,  bo th  from The Emission Measurement Group, 
Inc., and Holly Sugar Corporation. 

2.1 Determination of Compliance 

Resu l t s  i n  terms of compliance status are g iven  i n  Sec t ion  1 .0 ,  of t h i s  
Emission bleasurement Tes t  Report .  
t h i s  compliance de te rmina t ion  are s p e c i f i e d  he re .  

The r e s u l t s  f o r  t h i s  

More may have been conducted as needed t o  o b t a i n  r ep resen ta t ive  

The d a t a  

Any outs tanding  i s s u e s  o r  problems with 

-- None -- 
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The Emission Measurement Group, I n c .  

Table  2-1 
S'WX O f  PROCESS & WSSION WUREHENT RESULTS 

Sidney, l.lontana P l a n t  

Sthm:k/Duct I D :  C . E .  B o i l e r  - East' C . E .  B o i l e r  - ;lest 

Parsmetric (Non-Pollutant)  F lue  Gas Results r**t**********-******.**-*~**.~~~* 
Pressure, Veloc i ty ,  

I.loisture, ( 2 ,  G I / W ) :  21.06 22 .20  

0,, I n s t . ,  (1, dry ,  v / v ) :  6 .11  7.84 

Del ta  P ,  ( i n .  ~1 .9 .  ) :  0.4270 0.4854 

CO;, I n s t ,  ( 2 ,  dry ,  v / v ) :  13.96 12 .41  

Temp. of S tack ,  ( 'F) :  138.0 131.6 
Veloci ty ,  ( f p s ) :  40.92 44.01 
Vol. F ~ O G I ,  (DSCFM) : 25559 27002 
Vol. Flow, (ACFM):  39050 41993 

' Average of a l l  v a l i d  tes t  runs ,  see  Tables 3-6 and 3-7 
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The emission Measurement Group, Inc. 

Table 2-1 (Continued) 
SUHHARY of PROCESS & E K E X I O N  HEASURMENT RESULTS 

Sidney, Montana P l a n t  

Stack/Duct I D :  Union B o i l e r  - E a s t '  Union Bo i l e r  - West 

plant process and production Results *. r..t***t.tt**t.t*t**,,*..,***~***~...*. 

Steam Rate,  l b . / h r . z  77383 52848 

Particulate Emlsslon Results ***. tt**ttt.tt.~t..t***...*,***.****.~.**..~.,, 
g r .  / d sc f :  0.0485 0.0464 
gr. /acf:  0.0279 0.0321 
l b s .  / h r ,  : 6.97 5.44 
ibs .  IIO~BTU: 0.104 0.101 
Tons/Year: 15.05 11.7b 

p,,l-lo Emission Results *. ttt.*..t.t...*.tt.**~~.*.~.*...**......*..".. 

gr .  / d sc f :  0.0525 0.0426 
g r  . /acf  : 0.0301 0.0294 
l b s .  /hr ,  : 7.52 5.00 
l b s .  /10'BTU: 0.112 0.092 
Tons/Year: 16.24 10.79 

T o t a l  pa r t i cu la t e  Emission Results ttttttttttt*ttttlttt*~..~.**.****..**.*.*. 

gr . /dscf :  0.0636 0.0540 
gr. / ac f :  0.0366 0.0374 
lbs .  /h r ,  : 9.13 6.34 
l b s .  / lObBTU: 0.136 0.117 
Tons/Year: 19.72 13.69 

S u l f u r  Dioxide (So;) Emission Results t*-t.*ttttt.tt.tl**t.~**.~..*~~...*..* 

ppm, (d ry ,  v/v*): 409.75 403.3 
ppm, (wet, v / v ) :  380.63 368.72 
l b s .  / h r ,  : 69.135 54.979 
l b s .  /lOCBTU: 1.0168 1.0174 
Tons /'fear: 149.33 118.75 

Parametric (Non-Pol lutant)  Flue Gas Resu l t s  
Pressure, Veloc i ty ,  

Idoisture, (%,  w / w ) :  I. 13 
CO., I n s t ,  ( e ,  dry ,  v / v ) :  10.22 
O!, I n s t . ,  ( e ,  dry ,  v / v ) :  8 .01  

Veloci ty ,  ( f p s ) :  38.62 

Del ta  P ,  ( i n .  w.9.):  0.2990 

Temp. of S t ack ,  ('F): 326.6 

V O l .  Flow, (USCFbI): 16940 
V O l .  Flow, (ACFII): 29121 

0.1661 
8 .58  
10.30 
8.22 
194.4 
26.26 
13692 
19798 

' Average of a l l  v a l i d  t e s t  runs ,  s e e  Tables 3-6 and 3-7. 
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'l'he Emission Measurement Group, Inc. 

T a b l e  2-1 (Continued)  
SUHHRHY of PROCESS & WSSION HEASURMENT RESULTS 

Sidney, klontana P l a n t  

Stack/Duct. I U :  Pulp Dryer-Northeast '  Pulp Dryer-Northwest 

Parametric (Non-Pol lutant)  F lue  G a s  Resul ts  
Pressure,  Veloc i ty ,  

Ploisture, ( 0 5 ,  w / w ) :  39.97 
CO., I n s t ,  (%,  dry ,  v / v ) :  4 . 4 1  
O., I n s t . ,  (%,  dry ,  v / v ) :  16.34 
T'emp. of S tack ,  ("F): 209.5 
Veloci ty ,  ( f p s ) :  27.15 
Vol. Flow, (DSCFM) : 15540 
Vol. Flow, (ACFbl) : 35263 

Del ta  P, ( i n .  w.g . ) :  0.1482 0.1616 

4.23 
15.78 
225.4 
28.26 
17326 
36705 

34.  oa 

Average of a l l  v a l i d  t es t  r u n s ,  see  Tables  3-6 and 3-7. 
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The Emission Measurement Group, Inc .  

Table  2-1 (Continued) 
SUUUARY of PROCESS L W S S I O N  UEASUWNE24T RESULTS 

Sidney,  Montana P l a n t  

Stack/Duct I D :  Pulp Dryer-Southeast' Pulp Dryer-Southwest 

p l a n t  process and product ion R e s u l t s  .tt.ttl**tfl*tt*lttl~*.*****.***.,***,*** 

Feed Rate, TPH: 24.8 24.8 

Particulate Emission Results .t*.*~~.**.,t**.t*.t.*...**~~~*~*~*..*~*.**.*~, 

g r .  / d sc f :  0.1085 0.0921 
g r .  /act:  0.0488 0.0407 
l b s .  / h r ,  : 16.82 14.33 
l b s .  / lO tBTU:  0 .431 0.372 
U s .  /Ton: 0.679 0.575 
'I'ons/Year: 36.33 30.95 

Emissiorl Results **.t.tt.i*l~..t.*t*tt**~~~*.,,,*,~.**.**,.~***.* 
g r . / d s c f :  0.1218 0.1092 
g r .  / a c f :  0.0540 0.0491 
l b s .  / h r ,  : 19.97 18.05 
l b s .  /10@BTU: 0.495 0.440 
l b s .  /Ton: 0.808 0.722 
Tons/Year: 43.13 38.98 

T o t a l  par t iculate  Emission Results * t t t * t t f t t t t . t t t * * * t ~ ~ ~ * , * * * * * . * * * * * . * * * * ~  

g r .  / d s c f :  0.1544 0.1372 
g r .  / a c f :  0.0699 0.0603 
l b s .  / h r ,  : 24.54 20.49 
lbs. /10@BTU: 0.614 0.554 
l b s .  /Ton: 0.99 0.83 
Tons/Year: 53.01 44.26 

S u l f u r  Dioxide (so2j Emission Resu l t s  *tt~ttttttt.*tttttt*.*..*..***.**...** 

ppm, (d ry ,  v / v ) :  78.49 79.74 
ppm, (wet, v / v ) :  49.67 49.54 
lbs. / h r ,  : 14.371 13.705 
l b s .  /lO@BTU: 0.3602 0.3741 
lbs. /Ton: 0 .58 0 .55  
Tons/Year: 31.04 29.60 

Parametric (Non-Pol lutant)  F lue  
Pressure ,  Veloc i ty ,  

Delta P, ( i n .  w . g . ) :  
Moisture,  [ % ,  w / w ) :  
CO,, I n s t ,  ( % ,  dry ,  v / v ) :  
O,, I n s t . ,  ( 3 ,  d r y ,  v / v ) :  
Temp. of S tack ,  ( 3 F ) :  
Veloc i ty ,  ( f p s ) :  
V O l .  Plow, (DSCFII): 
VOl. Flow, (ACFkl): 

Gas Resu l t s  

0.1943 
37.04 
5.57 
13.94 
216.8 
30.74 
18327 
39930 

0.1804 
37.80 
5 .55  
14.07 
239.6 
30.14 
17175 
39146 

Average of a l l  v a l i d  t e s t  runs ,  s ee  Tables  3-6 and 3-7. 
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3.0 Technical Discussion 

3 .1  Qual i ty  Assurance (PA)  Documentation 

General - These Emission Ileasuremerit Tes t s  have incorpora ted  t h e  procedures 
of "The Red Book"--The U . S .  EPA Q u a l i t y  Assurance Handbook f o r  A i r  P o l l u t i o n  
Measurement Systems,  Volume I U  - S t a t i o n a r y  Source S p e c i f i c  Methods ( X  EPA 
600/4-77-027b), August,  1977 (as  updated) .  Appendix 4.2 of t h i s  r e p o r t  
conta ins  the  p o s t - t e s t  equipment c a l i b r a t i o n s ,  chain-of-custody f o r  d a t a  and 
sample(s )  r eco rds  and any o t h e r  d a t a  involv ing  q u a l i t y  assurance  a u d i t  checks 
which  may have been made o r  requested by t h e  Agency o b s e r v e r ( s )  during ( o r  
a f t e r )  t h e  tests.  Tables  + i ( a - d ) ,  i n  Sec t ion  3 . 7 ,  summarize t h e  pre- and 
p o s t - t e s t  equipment c a l i b r a t i o n ( s 1  and o t h e r  q u a l i t y  assurance a s p e c t s  of t h e  
t e s t s ,  The r e s u l t s  of a l l  c a l i b r a t i o n s  and a u d i t  checks were wel l  wi th in  
Agency requirements  o r  gu ide l ines .  Complete p r e - t e s t  c a l i b r a t i o n s  of a l l  t e s t  
equipment and m a t e r i a l s  a r e  contained i n  t h e  Records Reference Document (RRD), 
discussed below. 

3 .1 .1  Records Reference Document - There are several c r i t i ca l  p a r t s  of 
an Emission Heasurement P r o j e c t  f o r  v e r i f i c a t i o n  of d a t a  q u a l i t y .  
the  r e g u l a t o r y  s p e c i f i c a t i o n s ,  equipment design/schematics  and/or  
c a l i b r a t i o n s ,  e t c .  tend t o  remain c o n s t a n t  f o r  a t  l e a s t  a six-month 
per iod.  These include:  

Some of 

- P r e - t e s t  c a l i b r a t i o n s  of t e s t  equipment, 
- P r e - t e s t  t a r e  weights  of f i l t e r  med ia l e ) ,  
- C e r t i f i c a t i o n  r eco rds  f o r  c a l i b r a t i o n  gases ,  
- Forms f o r  recording emission and production da ta ,  
- S p e c i f i c a t i o n s ,  s c h e m a t i c ( s ) ,  and d e s c r i p t i o n ( s )  of t es t  

equipment. and. d a t a  reduct ion  sof tware ,  and 
- Agency compliance documentation requirements f o r  t h e  t e s t  

p ro toco l ,  emission t e s t  r e p o r t ,  and q u a l i t y  assurance.  

The EDiSSlOn Measurement Group, Lnc. update  and compile t h e  r e p e t i t i v e  
records  i n t o  a se l f -conta ined  Records Reference Document. See c o n t e n t s  
of Records Reference Document i n  Appendix 4.1.3. A s  equipment 
c a l i b r a t i o n s ,  etc.  are updated i n  t h e  c u r r e n t  Records Reference Document, 
they are v a l i d  f o r  both p r e - t e s t  r eco rds  f o r  upcoming p r o j e c t s ,  and pos t -  
t e s t  records  checks f o r  p a s t  p r o j e c t s .  

3.1.2 klanual 1-lethods QA 

Moisture and Volumetric Flowrate (1.12, 1.14) - S p e c i f i c  QA Cons idera t ions  
a r e  l i s t e d  below: 

1. P i t o t  tube c o e f f i c i e n t  ( C p )  of 0 . 8 4  with geometric 
s p e c i f i c a t i o n s  f o r  p i tobe  pe r  M2; otherwise ,  t h e  
p i tobe lnozz le  r e c a l i b r a t e d  i n  a wind tunnel  ( o r  t e s t  
redone, i f  r e q u i r e d ) ;  Delta P va lues  c0.05 i n .  w.g. 
measured with Dwyer "microtector"  (hook g a u g e ) ,  accu ra t e  
t o  0.001 i n .  w . g .  

2 .  Leak check of orsat  ana lyzer ;  performance check with 
anibient a i r ;  c a l c u l a t i o n  of F,) f a c t o r  (each  r e p e t i t i o n ) .  
See F j  r e s u l t s  i n  Table 3-7, i n  S e c t i o n  3:7, below. 
check of console  dry  gas  meter c a l i b r a t i o n  f a c t o r  (Y,,) 
w i t h  o b s e r v e r ' s  QA c r i t i ca l  flow o r i f i c e ,  i f  reques ted ,  
P i t o t  system leak-check a f t e r  each t es t  run. S p e c i a l  pre- 
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t e s t  back s i d e  leak-check of pump, dry  gas  meter,  l ' /Cs,  
o r i f i c e ,  valves ,  manometer, and o r s a t  b a g - f i l l  system, per  
"Red Book" Sect ion 3 . 4 . 2 ,  paragraph 2 . 1 . 2  and  Method 5, 
paragraph 5 .6 .  

3 .  Cur ren t  equipment c a l i b r a t i o n  d a t a  i n  Records Referen- 
ce  Document. A l l  d a t a  a v a i l a b l e  anytime f o r  review and/or 
copying by Agency o r  p l a n t .  

Annual c a l i b r a t i o n  ( o r  200 hours )  of "Standard Dry Gas 
Meter" d i r e c t l y  a g a i n s t  a sp i rometer .  S ix  month c a l i b r a -  
t i o n  of console d r y  gas  meter ra te  f a c t o r  (Y,) and or i f ice  
f a c t o r  (Delta Hi) a g a i n s t  t h e  "Standard Dry Gas Meter", 
both rr i th  t r i p l i c a t e  runs a t  f i v e  ( 5 )  flow (Delta H) r a t e s  
(1.15, 7 . 1 . 1  & 7.1.2). P o s t - t e s t  t r i p l i c a t e  c a l i b r a t i o n  
check of console d r y  gas  meter r a t e  f a c t o r  (Y;,) a t  a 
s i n g l e  flow near  t h e  sampling r a t e  dur ing  t h e ' t e s t s .  
5-point  r e - c a l i b r a t i o n  of t h e  console  done i f  p o s t - t e s t  
check n o t  w i t h i n  t h e  requi red  5.0% dev ia t ion  and 35 range 
(H5, 5.3.2). A l l  d a t a  reduced (by  f lowra te  - t a b u l a r  and 
g r a p h i c a l l y )  by computer. 

4. Use of F ie ld  l..licro-Computer (EWC) f o r  d a t a  reduct ion 
as ,described i n  Sec t ion  3 .1 .4 ,  below. Equipment schema- 
t i c ( s )  and example d a t a  s h e e t s  contained i n  Records 
Reference Document; 3 -par t  sample l a b e l s  used, as ap- 
p l i c a b l e .  

F u l l  

P a r t i c u l a t e  015) - S p e c i f i c  QA Cons idera t ions  are l i s t e d  below. 

1. Records of evapora t ion  beakers  and 3" (90 mm) g l a s s  
f i b e r  f i l t e r ( s )  tare weights i n  Records Reference 
Document. 

2 .  F i l t e r  and acetone blank ( f i e l d  & lab) t o  check 
handl ing and analytical procedures.  One s e t  ( s e l e c t e d  a t  
random) o f fe red  t o  the  Agency Observer w i t h  tare weight- 
( S ) .  

3 .  P r o b e ( s )  and n o z z l e ( s )  pre-wash (water  and ace tone)  & 
dynamic blank (ace tone  on ly )  on s i t e ,  t o  assure  c l ean  
equipment p r i o r  t o  s tar t  of tests. Nozzle(s )  diameter  
s p e c i f i c a t i o n s  rechecked p r i o r  t o ,  and a f t e r  tests.  

4 .  Use of agency a n a l y t i c a l  forms ( inc lud ing  d e n s i t y  of 
a c e t o n e ) .  Sample ana lyses  may have been observed ' a t  The 
Emission Measurement Group, Inc. l abora to ry  by advance 
arranyement w i t h  Mr. John Floyd a t  303 680-0406. 

3.1.3 Ins t rumenta l  Hethods QA - QA procedures a r e  a s  follows. 

1. Analyses of Agency a u d i t  yases  and/or  opera t ion  of 
Agency co-located (and/or  redundant) m o n i t o r ( s ) ,  i f  
reques ted .  

2 .  Use of "Protocol  One" c e r t i f i e d  gases  f o r  a l l  c a l i b r a -  
t i o n s .  C e r t i f i c a t i o n  records  a v a i l a b l e  on s i t e ,  see Table 
3 - l ( d ) ,  i n  Sec t ion  3 .7 .  
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3. Leak-check of e n t i r e  system be fo re  and a f t e r  each s e t  
of 3 runs  of a t e s t .  

4 .  Use of d i g i t a l  DAS (3.1.4 below) t o  e l imina te  analog 
d i g i t i z i n g  e r r o r s  and allow immediate r e s u l t s  on s i t e .  

5. Performance of  3-point  c a l i b r a t i o n  e r r o r ,  i n t e r -  
fe rence ,  b i a s ,  and response t ime tes ts  p r i o r  t o  t h e  
p r o j e c t  ( submi t ted  t o  Agency i n  Records Reference Docu- 
m s i .  These d a t a  were v e r i f i e d  on s i t e ,  i f  reques ted .  

6 .  2 -poin t  c a l i b r a t i o n  d r i f t  checks between runs (example d a t a  
shee t  i n  Records Reference Document). 

7 .  C a l i b r a t i o n  checks of ins t ruments  a t  same flow and 
pressure  as sampling ( p r e c i s e l y  1 . 0  Lpm and 10.0" V J . ~ . )  t o  
a s su re  c o n s i s t e n t ,  accu ra t e  and r e p e a t a b l e  system re- 
sponse.  

3 . 1 . 4  Data C o l l e c t i o n  and Reduction QA - Among t h e  i s s u e s  which a f f e c t  
emission d a t a  y u a l i t y  f o r  t h i s  p r o j e c t ,  c l o s e  a t t e n t i o n  and e f f i c i e n c y  i n  
the  d a t a  r educ t ion  and r e s u l t s  c a l c u l a t i o n  s t a g e s  are a r e a s  i n  which 
v i r t u a l l y  a l l  errors should be c o n s i s t e n t l y  preventab le .  Using automated 
procedures t o  handle a l l  p r o j e c t  d a t a  ( a f t e r  they  were once recorded and 
en tered  i n t o  t h e  system manually) has  proven t o  he lp  accomplish a much 
h igher  degree of d a t a  q u a l i t y  and r e p o r t i n g  accuracy. A documentation 
package f o r  each  sof tware subrout ine  used i n  t h i s  p r o j e c t ,  as well as a 
l i s t i n g  of t h e  manual c a l c u l a t i o n s ,  is conta ined  i n  t h e  Records Reference 

.Document. Also, due t o  t h e  d ig i t a l -based  d a t a  system used, a chain-of- 
custody s h e e t  is e s t a b l i s h e d  f o r  t h e  d a t a ,  as well as t h e  samples, see 
Sec t ion  3 .1 .5 ,  below. S p e c i f i c  QA p r o c e d u r e ( s )  f o r  t h e  two types  of d a t a  
handling f o r  t h i s  p r o j e c t  a r e  l i s t e d  below. 

blanual Reference Ilethods QA - To check t h e  sof tware p ro f i c i ency  and 
r e p e a t a b i l i t y ,  a "known" set  of d a t a  accompanied t h e  p r o j e c t  run d a t a  s e t s  
through t h e  e n t i r e  process  from manual d a t a  e n t r y  i n  t h e  f i e l d  through t h e  
genera t ion  of t h e  r e p o r t  r e s u l t s  t a b l e ( s ) .  The below procedure f o r  
automated handl ing  f o r  manual method emission d a t a  was followed t o  assure 
high p r e c i s i o n  and accuracy i n  t h e  d a t a  reduct ion ,  c a l c u l a t i o n ,  and 
r epor t ing  a c t i v i t i e s .  

1. Planually v e r i f y  and e n t e r  a l l  d a t a  cons t an t s  f o r  t h e  
p r o j e c t  from T a b l e  3-6 of p ro toco l  i n t o  Field.Micro-  
Computer (FEIC) and ob ta in  p r i n t o u t  of r e g i s t e r s .  

2 .  Planually e n t e r  "known" s t anda rd  run d a t a  from d a t a  
s h e e t  i n t o  FllC and save  same on magnetic media. 

3 .  t.lanually record s p e c i f i c  t e s t  d a t a  & v a r i a b l e s  on a 
t e s t  run d a t a  s h e e t  and e n t e r  same i n t o  FElC as each t e s t  
run i s  progress ing .  , 

4 .  A t  conc lus ion  of each t e s t  r u n ,  complete l eak  check 
and f i e l d  a n a l y t i c a l  work, and e n t e r  same i n t o  FHC. 
Obtain a v e r a g e ( s ) / t o t a l ( s )  f o r  each d a t a  column on the  
t e s t  run s h e e t ,  and ob ta in  o p t i o n a l  p r i n t o u t ,  us ing  F ie ld  
Thermal P r i n t e r  ( f T P ) .  
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5. Save a l l  d a t a  f o r  completed t e s t  r u n  on hard d i s k  (up 
t o  3 r u n s )  i n  I'IK! p r i o r  t o  start  of n e x t  tes t  r u n .  

6 .  Complete d a t a  recording and e n t r y  of t e s t  run  d a t a  f o r  
each p r o j e c t  t e s t  r u n  as i n  3 through 5, above. 

7.  Save f i e l d  d a t a  f o r  a l l  runs ( and  "known" r u n )  on 
magnetic media be fo re  depar ture  from s i t e  ( o r  a f t e r  each 4 
runs ,  t o  c l e a r  hard d i s k ) .  

8. Manually record a l l  p o s t - t e s t  l a b o r a t o r y  a n a l y t i c a l  
a c t i v i t y  and/or  c a l i b r a t i o n ( s 1  d a t a  on d a t a  s h e e t ( s )  and 
e n t e r  same i n t o  FHC, and save same on magnetic media. 

9. Recall a l l  complete d a t a  f i l e ( s )  from magnetic media 
i n t o  Fl.lC and execute  " r e s u l t s "  sub rou t ines  as requi red  by 
p r o j e c t  f o r  each t e s t  run and save results on magnetic 
media. I n t e r f a c e  w i t h  ins t rumenta l  methods d i g i t a l  d a t a  
on magnetic media (as  a p p l i c a b l e ) ,  t o  ob ta in  gas  emission 
r e s u l t s  i n  proper  f i n a l  u n i t s .  

10. R e c a l l  a l l  r e s u l t s  f i l e ( . $ )  f o r  each t e s t  run (and 
"knovm" r u n )  from magnetic media i n t o  FHC (wi th  l a r g e  
p r i n t e r )  and compile and p r i n t  r e s u l t s  f i l e  t a b l e ( s )  f o r  
p r o j e c t  r e p o r t .  

11. Compare p r i n t e d  r e s u l t s  of "knovm" run t o  expected 
"known" r e s u l t s  as a system o p e r a t i o n a l  check of  t h e  
sof tware .  

Ins t rumenta l  Reference I4ethods QA - Q u a l i t y  assurance f o r  t h e  instrumen- 
t a l  methods d a t a  reduct ion  is e s s e n t i a l l y  b u i l t  i n t o  t h e  procedures 
discussed i n  Sec t ion  3.5,  below. The d a t a  a c q u i s i t i o n  system (DAS)  
assures proper  d i g i t a l  record ing  of t h e  ana log  s i g n a l  without  d i g i t i z i n g  
e r r o r s  when manually conve r t ing  analog s t r i p  c h a r t  t r a c i n g s  t o  proper  
units. The des ign  and o p e r a t i o n  of  t h i s  system is d iscussed  i n  t h e  
Records Reference Document. 
(wet ppm, l b s .  / h r .  o r  l b s .  / lObBTU, etc.  1,  d i g i t a l  concent ra t ion  gas  d a t a  
are i n t e r f a c e d  with o t h e r  re ference  method d a t a  on magnetic media, as 
given i n  paragraph Y ,  above. 

3 .1 .5  Chain-of-Custody f o r  Data and Sample(s )  - A chain-of-custody 
record  f o r  t h e  d a t a  and t h e  saniple(s)  was made and followed throughout t h e  
sampling and a n a l y s i s  process .  T h i s  record  shows t h e  when, where, and 
who, regard ing  t h e  handl ing of the  cri t ical  p r o j e c t  samples and da ta .  A 
copy of t h i s  record is conta ined  i n  Appendix 4 . 2 . 2 .  

I n  o rde r  t o  o b t a i n  r e su l t s  i n  proper  u n i t s  

3 . 2  P r o j e c t  A c t i v i t y  Log and Personnel 

Table  3-2 provides  a l i s t i n g  of a l l  key personnel  involved i n  t h i s  p r o j e c t .  
The t e s t s  were observed by t h e  p l a n t  and/or  t h i r d  p a r t y  personnel ,  as l i s t e d .  
A l l  p a r t i e s  agreed during t h e  t e s t i n g  t h a t ,  from a p l a n t  ope ra t ion  s t andpo in t ,  
as well as the f i e l d  a spec t s  of sample c o l l e c t i o n ,  these emission measurement 
d a t a  should be v a l i d  and acceptab le  f o r  the s t a t e d  pu rpose ( s )  and f o r  
eva lua t ing  compliance w i t h  a p p l i c a b l e  a i r  p o l l u t i o n  emission r e g u l a t i o n ( s )  
and/or  permit  r e q u i r e m e n t ( s ) .  
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These t e s t s  were conducted by The Emission Measurement Group, Inc .  personnel  
of Englerrood, Colorado, whose q u a l i f i c a t i o n s  and co rpora t e  exper ience  a r e  
included i n  Sec t ion  5.0 of t h e  Records Reference Document ( s e e  Sec t ion  3 . 1 . 1  
and Appendix 4 . 1 . 3 ) .  A r eco rd  of  t h e  p r o j e c t  a c t i v i t i e s  i s  contained i n  t h e  
P r o j e c t  A c t i v i t y  Log i n  Appendix 4 . 1 . 4 .  

3 . 3  P l a n t .  Operat ion and Product ion 

During the  emission tests, t h e  p l a n t  process  o p e r a t i o n  and product ion load  
were a t  normal ope ra t ion  and the p l a n t  was ope ra t ed  a t  d i f f e r e n t  l oads  f o r  t h e  
d i f f e r e n t  processes  t e s t e d ,  as s p e c i f i e d  i n  Table  3-6’s .  

These production d a t a  were r epor t ed  t o  The Emission Measurement Group, Inc .  
P r o j e c t  Leader ( l i s t e d  i n  Table  3-2, i n  S e c t i o n  3 . 7 )  a t  t h e  conclusion of a l l  
t e s t  runs.  Copies of t h e  p l a n t  o p e r a t o r ’ s  recorded product ion d a t a ,  taken a t  
t h e  requi red  20-30 minute i n t e r v a l s  ( o r  cont inuous ly  by p l a n t  computerized i n -  
strumentaLion dur ing  t h e  t e s t s )  a r e  conta ined  i n  Appendix 4 . 3 ,  and/or  a t  t h e  
p l a n t  ( i f  n o t  a v a i l a b l e  f o r  t h i s  r e p o r t ) .  

S p e c i f i c  e x t r a o r d i n a r y  p rocess  o p e r a t i o n a l  issues  ( i f  any)  dur ing  t h e s e  t e s t s  
a r e  d iscussed  he re .  

-- None -- 
3 . 4  Location of  T e s t  P o r t ( s )  and Sampling P o i n t ( s )  

Table 3-4 and F igure  3-1, i n  S e c t i o n  3 . 7 ,  d e s c r i b e  i n  d e t a i l  t h e  f l u e  d u c t  
( s t ack )  conf igu ra t ion ,  t h e  sampling p o r t ( s )  l o c a t i o n ( s ) ,  and t h e  t e s t  p o i n t ( s )  
used f o r  t h i s  Emission Measurement P r o j e c t .  The t e s t  l o c a t i o n ( s )  mee t ( s )  t h e  
s p e c i f i c a t i o n s  of EPA Method 1 f o r  s t r a i g h t  d u c t  length  d i s t a n c e  (diameters) 
before  (upstream) and a f t e r  (downstream) of  t e s t  p o r t s .  No adverse  cond i t ions  
involv ing  t h e  sampling l o c a t i o n ( s j  were p r e s e n t  which could  a r t i f i c i a l l y  
a f f e c t  t h e  magnitude ( o r  r e p r e s e n t a t i v e n e s s )  of t h e  f i n a l  emission r e s u l t s  o r  
t h e  o v e r a l l  q u a l i t y  of  t h e  d a t a ,  except  as a r e  noted here. 

-- None -- 
3 . 5  Sampling and Ana ly t i ca l  Procedures  and 1. lodif icat ions 

Tables  3-5(a-c)  (as  a p p l i c a b l e )  summarize(s)  t h e  b a s i c  t e s t  methods and 
s p e c i f i c a t i o n s  a p p l i e d  dur ing  these t e s t s .  Any mod i f i ca t ions  o r  ad jus tments  
i n  t h e  publ ished EPA Reference Elethods app l i ed  t o  these  t e s t s  a r e  descr ibed  
below. 

3 . 5 . 1  Descr ip t ion  of Sampling Equipment 

Flowrate & I,loistur-e (1.12, 144j - The sampling equipment used f o r  t h i s  
p r o j e c t  was a system of s t anda rd  des ign  f o r  I.15-type sampling and meets t h e  
cons t ruc t ion  g u i d e l i n e s  s e t  o u t  by EPA. The unique f e a t u r e s  of t h e  
equipment a r e  descr ibed  i n  S e c t i o n  3 . 1  of t h e  Records Reference Document. 
The amount of moisture  t r apped  on t h e  s i l ica  g e l  was c a l c u l a t e d  based on 
Da l ton ’ s  Law, a s  descr ibed  f u l l y  i n  t h e  RRD. 

I lolecular  Weiqht (1.12) - The gas  sample f o r  molecular weight,  % CO, and % 
0. was taken us ing  in s t rumen t s ,  see T a b l e  3 - 5 ( a ) .  

19 



s 

p a r t i c u l a t e  (115) - 'The equipment vias t h e  same a s  I12 and 114, above, c r i th  
the  add i t ion  of t h e  h e a t e r  elements f o r  t h e  probe and f i l t e r ,  a sample 
Ilozzle, probe crash recovery,  and f i l t e r  media. 

Ins t rumenta l  I-lethods (E13A, and I.16C) - The p o l l u t a n t  parameters l i s t e d  i n  
Table 3 -5 (b )  a r e  a l l  gaseous compounds and were t e s t e d  using instrumental ,  
rea l - t ime (mon i to r )  methods. The po r t ab le  cont inuous emission monitor 
system (PCEHS) used f o r  these t e s t s  is desc r ibed  ( i n c l u d i n g  schematics)  i n  
d e t a i l  i n  t h e  Records Reference Document, S e c t i o n  3 .1 .  The sample was 
e x t r a c t e d  through a s t a i n l e s s - s t e e l  probe (hea ted  by t h e  s t a c k  gas  and 
considered p a r t  of  the  sys t em ' s  condenser u n i t  when o u t  of t h e  s t a c k )  and 
passed though a g l a s s - l i ned  ( o r  TFE) condenser  t o  remove moisture .  No 
c o n t a c t  was made between t h e  condensed water l i q u i d  and t h e  flowing gas ,  
per  1420 and  1-l6C. The condenser was f i t t e d  w i t h  a 3-way valve a t  t h e  
i n l e t ,  as r equ i r ed  by b16C and 1.120 f o r  c a l i b r a t i o n  and system b i a s  and l eak  
checks.  

The dry sample was then conveyed through TFE l i n e  t o  t h e  remote P C P E  
c o n t r o l  console .  I f  mu l t ip l e  s t a c k s  were t e s t e d ,  one s t a c k  was being 
analyzed w h i l e  another  vias being purged f o r  a f r e s h  sample. The gas t o  be 
analyzed was r egu la t ed  f o r  flow and p r e s s u r e ,  before  being d i r e c t e d  t o  
each ana lyzer  i n  p a r a l l e l  a t  1 l i t e r  pe r  minute ( e a c h )  and a p rec i se  
pressure  of 1 0 . 0  i n .  w.g. The ana lyzers  f u l l  s c a l e  s p n s  ( o u t p u t s ) ,  
a n a l y t i c a l  t echn ique ,  and instruilient ser ia l  numbers, as well as t h e  va lues  
f o r  loti, middle,  and high gas  c a l i b r a t i o n  p o i n t s  a r e  given i n  Table 3- 
5 ( b ) .  

The computer c l o c k  vas se t  t o  l o c a l  ( p l a n t )  t ime. The analog output  of 
each ins t rument  was 0-1.0 V DC or 4-20 IIA, f u l l  scale. This  s i g n a l  was 
converted t o  a d i g i t a l  s i g n a l . i n  a Programmable Logic Controller.(PLC) 
Analog-to-Digital  board,  before  being recorded and processed i n  a 80386SX 
computer. Concent ra t ion  r e s u l t s  and c lock  time of t h e  sample f o r  each 
parameter were p r i n t e d  o u t  on 8.5  x 11.0 pape r  a t  l e a s t  once each minute  
dur ing  t h e  t e s t s .  A f t e r  each test  run, wh i l e  t h e  p o s t - t e s t  gas  
c a l i b r a t i o n s  were being done, average concen t r a t ion  va lues  f o r  each 
gaseous p o l l u t a n t  parameter (on  magnetic media) were combined wi th  the  
paramet r ic  v a l u e s  f o r  t h e  run ( %  moisture ,  volumetr ic  f l o w , , e t c . ) ,  and t h e  
run r e s u l t s  ( i n  ppm ( v e t ) ,  IS0 s tandard  c o n d i t i o n s ,  1bs./1ObBTU, and/or 
l b s . / h r . ,  e t c . )  were c a l c u l a t e d  and p r i n t e d  before  being s t o r e d  on 
magnetic media and s t a r t i n g  t h e  n e x t  run. 
procedure is conta ined  i n  t h e  Records Reference Document, Sec t ion  3 .3 .  

Software documentation f o r  t h i s  

3 .5 .2  Measurement of P o l l u t a n t  Emissions 

P a r t i c u l a t e  (1.15, kI201A. t.1202 ) - Point-by-point  i s o k i n e t i c  va lues  were 
c a l c u l a t e d ,  recorded and ad jus ted  i n  the f i e l d  ( a s  each p o i n t  was being 
sampled) ,  s u f f i c i e n t l y  d e t a i l e d  so as t o  be s u i t a b l e  f o r  point-by-point 
Agency a u d i t  review. F i n a l  i s o k i n e t i c  sampling ra tes  ( r epor t ed  i n  T a b l e  
3-7 i n  Sec t ion  3:7, below) were c a l c u l a t e d  a f t e r  each t e s t  run fol lowing 
f i n a l  moisture  and o r s a t  ana lyses .  
i n  Table 3 - 5 ( a )  i n  Sec t ion  3 . 7 ,  below. 

Ins t rumenta l  I4ethods (113A. and 1160) - Appendix A of  40 CFR P a r t  60 
con ta ins  the  ins t rumencal  re ference  methods f o r  SO., 0. and/or  CO., (Ilethods 
G C ,  3A and/or  3A,  r e s p e c t i v e l y ) .  Table 3 - 5 ( b ) ,  below,' desc r ibes ' t he  
equipment, ins t rument  spans ,  and sampling times. Equipment d e s c r i p t i o n ( s )  

Tes t  method s p e i c i f i c a t i o n s  a r e  given 

arid schematics  a r e  contained i n  t h e  Ilethod and i n  the Records Reference 
Document ( S e c t i o n  3 . 1  ) , 
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The sample was e x t r a c t e d  through a s t a i n l e s s - s t e e l  probe from a t  l e a s t  3 
po in t s  (1  p o i n t ,  i t  no p o l l u t a n t  g r a d i e n t )  i n  t h e  s t a c k  f o r  a t  l e a s t  7 
minutes per  p o i n t  (minimum 2 1  sampling minutes  over  30 c lock  minutes p e r  
r u n ) ,  as given i n  Tables 3 -5 (a  and b ) .  l l o i s tu re  was removed i n  a "non- 
con tac t "  c h i l l e r / c o n d e n s e r  before  t h e  sample was pumped through t h e  
a n a l y z e r ( s )  i n  p a r a l l e l .  C a l i b r a t i o n  of t h e  system was done before  and 
a f t e r  each s e t  of 3 r u n s  a t  t h e  ze ro ,  mid-scale (40-60?.), and up-scale  
(80-1OOW p o i n t s ,  and between runs  a t  t h e  ze ro  and  mid-scale o r  up-scale  
p o i n t s .  D r i f t  t e s t  r e s u l t s  f o r  each run  a r e  presented i n  Appendix 4 .4 .3 ,  
below. 
k t h o d .  Concentrat ion va lues  f o r  t h e  c a l i b r a t i o n  gases  a r e  l i s t e d  i n  
Table 3-l(d), as  well  a s  expected s t a c k  concen t r a t ions .  C e r t i f i c a t i o n  of 
t h e  c a l i b r a t i o n  gases  were conta ined  i n  the Records Reference Document. 

Data tias recorded by an automated d i g i t a l  d a t a  a c q u i s i t i o n  system (DAS) a t  
l e a s t  every 30 seconds.  When c a l c u l a t i n g  pounds pe r  hour,  t h e  ppm d a t a  
f o r  each parameter  were combined wi th  t h e  flovrrate r e s u l t s  of Method 2 .  
To o b t a i n  ppm (Isoj ,  ppm ( a t  15% O.,), and /o r  lbs./lO'BTU, t h e  d i g i t a l  O2 
s i g n a l  was used and t h e  c a l c u l a t i o n s  were made a f t e r  each run. T h i s  was 
done by e n t e r i n g  t h e  necessary a n c i l l a r y  d a t a  sometime soon a f t e r  each 
t e s t ,  upon reducing t h e  d a t a  f o r  f l o w r a t e ,  moisture ,  e tc . ,  i n  a s e p a r a t e  
computer. 

3 . 5 . 3  Measuring Non-Pollutant F lue  Gas Parameters 

I4oisture (144) - Idoisture sampling s p e c i f i c a t i o n s  us ing  EPA Method 4 a r e  
descr ibed  i n  Table  3 - 5 ( a ) ,  belOtJ. A l l  requirements  of  t h i s  Method were 
followed, i nc lud ing  a constant sample rate of a t  least 0.53 cfm (ca.  1 .0  
Del ta  H) f o r  a t  l e a s t  40 minutes t o  o b t a i n  a t  least 21.0 s c f  f o r  t h e  

.mois ture  t e s t s ,  which were a t  t h e  same p o i n t s ,  VJlth . t h e .  same probe and f o r  
t h e  same time a s  t h e  p o l l u t a n t  tests.  
have prevented t h e  f u l l  40 minutes of sampling, t h e  2 1 . 0  sc f  may be 
obtained by u s i n g  a h igher  f lowra te ,  above t h e  c o n s t a n t  Delta H of a t  
least 1 . 0 .  T h i s  was done t o g e t h e r  w i t h  llethod 5, i f  app l i cab le  ( b u t  t hen  
a t  a variable sample ra te ) .  

A comparison of t h e  r e s u l t s  of mois ture  c o l l e c t e d  on t h e  s i l i c a  g e l  u s ing  
Da l ton ' s  Law t o  gravimet r ic  ana lyses  was inc luded  i n  t h e  Records Reference 
Document. A s  s p e c i f i e d  i n  EPA I.lethod 4 ,  paragraph 2 . 1 . 2 ,  Dal ton ' s  Law was 
used t o  determine the  moisture  volume c o l l e c t e d  on t h e  s i l i ca  g e l .  T h i s  
was d iscussed  i n  t h e  approved p ro toco l .  

EPA P ro toco l  One c e r t i f i e d  c a l i b r a t i o n  gases  were used, p e r  t h e  

Should treather o r  process  problems 

Oxvqen/Carbon Dioxide/ l lolecular  Weiqht (I.13A) - The gas  sample f o r  
molecular weight  was taken us ing  t h e  in s t rumen ta t ion  as descr ibed  above 
and i n  Table 3 - 5 ( b ) ,  t h e  sample was t h e  same as t h e  gaseous p o l l u t a n t  
parameters,  desc r ibed  i n  Sec t ion  3 . 5 . 2 ,  above. . 

Volumetric FlOrlrate,  v e l o c i t v ,  and Temperature (112) - These t e s t s  were 
conducted f o r  t h e  same time as t h e  mois ture  and molecular weight t e s t s ,  
above ( excep t  a t  more p o i n t s ,  a s  r equ i r ed  by EPA !lethods 1 and 2 ) .  Poin t  
l o c a t i o n s  are given i n  Table 3-4. 

3.5.4 Laboratory Analyses 

P a r t i c u l a t e  (115, E1201A, IK?O?) - The a n a l y t i c a l  procedures f o r  t h e  
acetone evapora t ions  and f i l t e r  VJeighing.5 f o r  t h e  f ront -ha l f  p a r t i c u l a t e  
ca t ches  are as provided f o r  i n  EPA QA Volume I11 and EPA llethod 5,  201A 
and t h e  back-half  i n  llethod 202.  The lab d a t a  shee t  i s  included i n  t h e  

^. 



fircords Reference Document. S p e c i f i c  d e t a i l s  of t h e  procedure used a r e  
descr ibed below. The ana lyses  of t h e  p a r t i c u l a t e  ca t ches  a re  done by The 
Emission Measurement Group, l n c .  a t  t h e i r  l abo ra to ry  i n  Erigletrood, 
Colorado, fo l lowing  t h e  procedures  of llethod 5, paragraph 4 . 1 . 1 ,  4 . 2 ,  and 
4 . 3 ,  1,lethod 17, Method 201A and I,lethod 502 which is l i s t e d  i n  Appedix 
s e c t i o n  4 .1 .2 .  

A blank f i l t e r  and a 200-400 m l .  f i e l d  b lank  acetone sample and a \ ra te r  
sample a r e  c o l l e c t e d  i n  t h e  f i e l d  along wi th  t h e  r egu la r  r u n  samples. To 
o b t a i n  t a r e  weights ,  a l l  numbered f i l t e r s  (and c leaned ,  numbered beakers )  
a r e  d r i e d  a t  6e:F i n  a d e s i c c a t o r  f o r  a t  l e a s t  24 hours  and weighed a t  6 
hour intervals  t o  0.10 mg. t o  a c o n s t a n t  weight ,  i . e . ,  when two 
consecut ive weighings ag ree  w i t h i n  0 .5  mg. as r equ i r ed  by the  method. 
These tare weight d a t a  a r e  included i n  t h e  Records Reference Document, 
Sec t ion  4 . 5 ,  f o r  a l l  f i l t e r s  and  beakers  t o  be used i n  t h e  c u r r e n t  6-month 
per iod .  

The d e n s i t y  of  t h e  acetone and t h e  wash volume (from t h e  sample j a r  label) 
of each p r o b e / f i l t e r  b e l l  (and b lank)  washes a r e  recorded on the  l a b  
s h e e t .  The weight  of each acetone sample is then c a l c u l a t e d  ( u s i n g  volume 
and d e n s i t y )  and recorded. The washes a r e  then  i n d i v i d u a l l y  evaporated t o  
dryness  a t  l e s s  than  t h e  b o i l i n g  p o i n t  of ace tone  (56.2'C) i n  250 m l .  
t a r e d  beakers  us ing  an in f r a - r ed  h e a t  lamp. The beakers  a r e  t h e n  cooled,  
des i cca t ed ,  and xeighed t o  a cons t an t  weight,  as above. 

The r e s u l t  of t h e  f i e l d  blank a n a l y s i s  is given i n  terms of mill igram of 
blank r e s idue  p e r  gram of ace tone .  By apply ing  t h e  mill igram tieight of  
blank r e s idue  pe r  gram of acetone t o  t h e  known grams of acetone i n  each 
sample (us ing  t h e  acetone volume and d e n s i t y  above) ,  a s u b t r a c t i v e  blank 
co r rec t ion , .  i n  mil l igrams,  f o r  each ace tone  wash sample is determined. 

Condensate - The d e n s i t y  of t h e  water and t h e  wash volume (from t h e  sample 
j a r  l a b e l )  of each impinger s e t  (and b l ank)  washes are  recorded on t h e  lab 
s h e e t .  The weight  of each water sample i s  then  c a l c u l a t e d  (us ing  volume 
and d e n s i t y )  and recorded. The trashes a r e  then  i n d i v i d u a l l y  evaporated t o  
dryness  a t  l e s s  than  t h e  b o i l i n g  p o i n t  of ace tone  (56.2"C) i n  250 m l .  
t a r e d  beakers  us ing  an in f r a - r ed  h e a t  lamp. The beakers  a r e  then cooled,  
des i cca t ed ,  and weighed t o  a cons t an t  weight ,  as above. 

The r e s u l t  of t h e  f i e l d  blank a n a l y s i s  is given i n  terms of mill igram of 
blank r e s idue  p e r  gram of water .  
blank r e s idue  p e r  gram of water  t o  t h e  known grams of water i n  each-sample 
(us ing  t h e  water  volume and d e n s i t y  above) ,  a s u b t r a c t i v e  blank 
c o r r e c t i o n ,  i n  m i l l i g r m s ,  f o r  each water  wash sample is determined. 

Beakers a r e  washed and r e - t a red  b e f o r e  and a f t e r  each use. 

By apply ing  t h e  mill igram weight of 

3 . 6  Deta i led  Tes t  Resu l t s  and Discussion 

Deta i led  T e s t  R e s u l t s  - A l l  p r o j e c t  d a t a  a r e  presented t a b u l a r l y  i n  Tables. 
Table 3-3 c o n t a i n s  a l l  the  p l a n t  performance, process  opera t ion ,  a i r  p o l l u t i o n  
abatement system d a t a ,  and product ion records  f o r  t h i s  p r o j e c t .  Table 3-6 
col l ta ins  a l l  t h e  p e r t i n e n t  emission t e s t  r e s u l t s  f o r  each t e s t  r u n  i n  this 
P r o j e c t .  Performance da ta  (hy  r u n )  on t h e  sampling and a n a l y t i c a l  equipment 
a r e  coritained i n  Table  3 - 7 .  

'l'he minimum number of requi red  v a l i d  r u n s  were completed on each s tack t e s t e d ,  
as given i n  Table 3-5 (a ) .  I.lore r u n s  were l i k e l y  conducted only t o  a s su re  an 
accelXable s e t  of r e p r e s e n t a t i v e  d a t a .  A l l  r uns  were reported i n  Tables 3-6 
and 3-7., and non-valid r u n s  are noted along krith the  reasons.  

', ', 
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The r e s u l t s  of t h e s e  emission t e s t s  a r e  summarized i n  Table  2-1, i n  Sec t ion  
2 . 2 ,  above. Results i n  terms of compliance s t a t u s  a r e  given i n  Sec t ion  1 . 0 ,  
above. T h i s  p r o j e c t  has  met t h e  o b j e c t i v e  as def ined  i n  S e c t i o n  1.0, above. 1 
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Table 3-2 
PROJECT PERSONNEL 

Holly Sugar Corporat ion 
Reference rlethods ( t r / spec ia l )  

POSITION NAItE/TITLE COlfPANY /Phone 

Cornpan * t t t * t * . ~ * t t * t l t ~ * ~ * * . ~ * * ~ ~ * * ~ * ~ . ~ . ~ * * ~ * . * * - ~ ~ * ~ ~ ~ * . * * - ~ * . . * * ~ ~ ~ ~ . ~ . * .  

Coordinator Tom Jacobsen I H C  
Environmental Engineer  307 532-7141 

Observer (s )  Gene Thompson HSC 
U i s t r i c t / F a c t o r y  llanager 406 482-3303 

Re ulato A ***ttt****t.t**~*t~t*~~.~~**~*.****.~..**.*..*..*~*.~*~**.*. 

Administrator J e f f  Chaffe NT-AQB 
Chief ,  A i r  Q u a l i t y  Bureau 406 444-3454 

cjbserver(s) Brian Hohn bIT-AQ8 
Environmental S p e c i a l i s t  406 444-3454 

Third Part r+++r++.+c+r*+rr,rr,~.~***~****~***~..*~.~**~.~***~***.*...*~***.. 

None 

Toestin contractor t*tt**~*tttt*t*t.***-.~...~*.****.~,***..~~.*.~~.,~~..~~..* 

Pro jec t  Leader John R .  Floyd 
PresidentKEO 

The Emission Measurement 
Group, Inc. 
303 680-0406 

Technologis t (  s )  Michael J .  Lynn 
Sen io r  Emission Technician 
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T<&le 3-3 
PLANT OPERATION and PRODUCTION, by Run 

Hol ly  Sugar Corporht ion 
Reference I4ethods (w/spec:ial) 

P l an t  Name: SiJney, I . lmtana P l a n t  
Plmt Location: Sidney, 1.m 

~~ 

S t a d d D u c t  ID: ?.E. B o i l e r  West 
Run Number: 1101 1102 1103 
p12,.,t prod,J,yion Data ( F ~ ~ ~ r / B o i l ~ r ) ~ . * + . + . ~ * * * ' * * + * * * * * * * * * * . ~ * * * * ~ * * * * ~ ~ * ~ * * +  

Steam Flow, (lbs. / h r .  ) :  83,882 82,320 87,680 
Fuel Flow, (lbs. / h r .  1 :  15,039 14,926 15,062 

Stack/Duct I D :  C .E .  B o i l e r  Zast 
Run Number: 2101 2102 2103 
p l a n t  product ion Data ( p ~ w e r / B ~ i l e r ) * * - ~ " * - * * * ~ * + * . . . * ~ * * * . * ~ ~ . . ~ + * ~ + * + ~ ~ * . ~ ~  

Steam Flow, ( l b s . / h r . ) :  85,047 53,921 83,360 
Fuel Flow, ( l b s .  / h r .  ) : 15,308 15,107 15,005 

Stack/Duct ID: Union B o i l e r  West 
Run Number: 3101 3102 3103 
p l a n t  product ion Data (P~wer/B~iler)*************'********'~++~****~******* 

Steam Flow, ( l b s .  / h r .  ) : 52,176 53,591 52,778 
Fuel Flow, ( g a l . / h r . ) :  395 (ove r  7 runs)  

Stack/Duct I D :  Union B o i l e r  East 
Run Number: 4101 4102 4103 4104 
p l a n t  product ion Data (pOwer/Boiler)'*'*****'****~************"*"**.*****~***~. 

Steam Flow, ( l b s . / h r . ) :  71,474 78,632 11,424 76,000 
Fuel Flow, ( g a l . / h r . ) :  583 (ove r  4 runs) 

I Read exp lana t ion  of f u e l  measurement i n  Appendix 4.3. 
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The Emission Measurement Group, I n c .  

T a b l e  3-4(c) 

Stack/Duct I D :  Union B o i l e r  # Z  
Hol ly  Sugar  Corpora t ion  

I , .  l h S l  I pORT(S) and SAMPUNG WINT(S) 

Stack  Conf igura t ion :  Round 

Applicable  F igu re  No. i n  Report:  3 - l ( C )  
S t ack  Height,  above Grade, ( f t . ) :  50.0 
Height of T e s t  Platform,  ( f t .  ) :  48.25 
Flow Di rec t ion  ( @  Test  P o r t ( s ) ) :  Vertical 
Flue S i z e ( s ) ,  I n s i d e  Dia., ( i n . ) :  48.0 

Outs ide  D i a . ,  ( i n .  ) : ' 48.5 
S t r a i g h t  Flue Dis tance  t o  T e s t  P o r t :  i n .  

8, Before: 216.0 
A ,  Af t e r :  26.0 

Sample Por t s :  Type: 8-hole  
Descr ip t ion :  F l ange  
S i z e ,  Dia., ( i n . ) :  6 
N i p . .  Lena th . .  ( i n . ) :  4 

f t .  
18.0 
2.17 

Oia(s).  
4.50 
0.54 

Q u a n t i t y  Used: 
O r i e n t a t i o n :  

Sample Tra in  / I D :  

No. of Sample Poin ts .  
T o t a l : -  
P e r  Por t :  

Required Probe Length, ( i n .  E . L . ) :  
Li tobe I D  No.: 
p o i n t ( s )  / L o c a t i o n ( s ) : j  

Instruments  

F'oint 
No 

1 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

., 
& 

: % :  

/ 2.10 
/ 6.70 
/ 11.80 
/ 17.70 
/ 25.00 
/ 35.60 
/ 64.40 
/ 75.00 
/ 82.30 
/ 88.20 
/ 93.30 
/ 97.90 

2 
90 

P a r t i c .  MW/H1O 

24 24 
12 12 
60 60 
60-1 60-1 

Dis tance  t o  P o i n t  
from ( i n . ) :  

Near Wall R o l l e r  
1.01 5.01 
3.22 7.22 
5.66 9.66 
8.50 12.50 
12.00 16.00 
17.09 21.09 
30.91 34.91 
36.00 40.00 
39.50 43.50 
42.34 46.34 
44.78 48.78 
46.99 50.99 

Flow 

24 3 
12 3 
60 60 
60-1 Cems 

Ins t ruments  
( i n . ) :  

12.02 
28.00 
43.98 

! : Half of t o t a l  p o i n t s  t o  be on each d i ame te r .  ' Distance t o  p o i n t  from i n s i d e  nea r  w a l l  ( f o r  each d i ame t r i c  

Inc luding  wall th i ckness  and s t a c k  wall i n s u l a t i o n .  

t r a v e r s e ) .  
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Table  3-4(d) 
TEST POHT(S) and SAMPLING POINT(S) 

Stack/Duct I D :  Pulp Dryer #1 and Pulp Dryer #2 
Holly Sugar Corpora t ion  

~~ 

Stack  Conf igura t ion :  Round 

Applicable F igu re  No. i n  Report:  3-l(d) ~ 

SCack Height, above Grade, ( f t .  ) :  60.0 
Height of T e s t  Platform,  ( f t . 1 :  
Flow Di rec t ion  ( @  Test  P o r t ( s )  ) : 
Flue S i z e ( s ) ,  I n s i d e  Dia. ,  ( i n . ) :  

Outside Dia. , ( i n .  ) : ' 
S t r a i g h t  Flue Distance t o  T e s t  P o r t :  

B, Before: 
A,  Af te r :  

Descr ip t ion :  
S i z e ,  Dia., ( i n . ) :  
Nip . ,  Length. ,  ( i n . ) :  
Q u a n t i t y  Used: 
Or i en ta t ion :  

Sample Por t s :  Type: 

Sample Tra in  / I D :  

No. of Sample Poin ts ,  
Total : '  
Fe r  Port :  

Required Probe Length, ( i n .  E .L . ) :  
P i tobe  I D  No.: 
P o i n t  ( s )  / Location ( s )  : 

Ins t ruments  

Po in t  
No.: e :  
1 / 2.10 
2 / 6.70 
3 / 11.80 
4 / 17.70 
5 / 25.00 
6 / 35.60 
7 / 64.40 
8 / 75.00 
9 / 82.30 
10 / 88.20 
11 / 93.30 
12 / 97.90 

45 
Vertical 
63.0 
63.5 
i n .  f t .  D ia ( s ) .  
163.0 13.58 2.59 
81.50 6.79 1.29 
8-hole 
Flange 
6 
4 
r )  
L 

90 

P a r t i c .  MW/H.,O 

24 24 
12 12 
72 72 
96-1 96-1 

Distance t o  Po in t  
from ( i n . ) :  

Near Wall R o l l e r  
1.32 5.32 
4.22 8.22 
7.43 11.43 
11.15 15.15 
15.75 19.75 
22.43 26.43 
40.57 44.57 
41.25 51.25 
51.85 55.85 
55.57 59.57 
58.78 62.78 
61.68 65.68 

Flow 

24 3 
12 3 
72 72 
96-1 Cems 

Instruments  
( i n . ) :  

14.52 
35.50 
56.48 

! . Half of t o t a l  po in t s  t o  be on each d i ame te r .  
' Distance t o  p o i n t  from i n s i d e  near wall ( f o r  each diametr ic  

Inc luding  wall th ickness  and s t a c k  wall i n s u l a t i o n .  
> 

t r a v e r s e ) .  
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The Emission Heasurement Group, Inc. 

Table 3-5(a) 
TEST HLlWOD SPECIFICATIONS 

Sidney, Montana P l a n t  
Reference I4ethods ( w / s p e c i a l )  

I.lethod Type klanual t4anual Manual Manual 

Parameter: P a r t i c u l a t e  IW/ H;O 
PI.110 

M5, 201A, 202 I43/M4 l.lethod NO. ( 5 ) :  1 

Number of Runs:- 

Number of Sample Po in t s : '  

Sampling Time/Point ,  ( rnin.) :  

Sampling Time/Run, ( m i n . ) :  

Sampling Flowrate ,  (dscfm):  

Sample Volume, ( d s c f ) :  

Clock Time/Run, (min. ) :  

Clock Time/All Runs, ( h r s . ) :  

3 

24 

2.5 

60 

>. 53 

>30 

70-90 

3- 5 

3 

24 

2.5 

60 

>. 53 

>30 

70-90 

3-5 

F ~ O W  

M2 

3 

24 

2.5 

60 

- 
- 
70-YO 

3-5 

so; 

M6C 

3 

3 

7 

21 

- 
- 
30-40 

3-5 

' 
, . Per s t a c k  t e s t e d .  

C . E .  B o i l e r s  need o n l y  Pt l lO.  
~ i t h  a few simultaneous Ih thod  5 on s t a c k  t o  same d r y e r .  

See p o i n t  l o c a t i o n ( s )  i n  Table 3-4. 
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The Emission Measurement Group, Inc .  

+able 3-5(b) 

llethods lll-t.14, l16, t117, 11201A, and M202 
lN5TRUWNTAL EpUIPHENT SPECIFICATIONS 

Parameter co, 0 .. so: 

6 1 2 I Channel No. : 
I4ethod No. : 3A 3A 6C 
Honitor Type: Horiba Horiba Western 

Anal. Technique : NDIR muv 
Hodel No. : 7 2 1AT 
S e r i a l  No.: 1084 
I n  Serv ice :  7 / 9 0  

Research 

Basis /Units :  B(d ,v /v)  % ( d , v / v )  ppm(d,v/v) 

Span value,  100 2 
Stack Conc. : 9 9 10-50 

of F u l l  Sca le :  14 21 100 
Computer FS Location: - 23 27 
C l l i b r i r i ~ n  P-Jints . 
l < v ? l  i , i  S p i n  i y l . 1 0  

H a c  K 2 0  
:?I.:. d.25 d . 2 5  3-N;C1 3 a 
............................................................................................................. 

i-S,J’ 1 1 
............................................................................................................. 

l i r  I 3 1 

10-10 I - H I C  3 a I k v  H I A  
............................................................................................................. 

1-5;o 1 3 

Hid 50-60 4 5 - 5 5  2 - N i C  I a 
............................................................................................................. 

: - s i 0  i I 

Uigh 80-90 t0-YO ?-Nit 1 1 
............................................................................................................ 

3 - 5 1 6  I 1 

bi to  a 
.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Channel of ana log - to -d ig i t a l  d a t a  a c q u i s i t i o n  system. 

Use any N/C o r  S/O c y l i n d e r  t o  zero oppos i te  parameters.  
P u r i f i e d  a i r  t o  check high 0, and/or  z e r o  a l l  o t h e r  parameters.  
Only 3 l e v e l s  requi red  by SeEtion 5 . 3  of P16C. 

. See c e r t i f i c a t i o n  d a t a  i n  Table 3-L(d) ,  above. ’ ’ ’ 
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Table 3-6 (Pulp - NE) 
TEST RESULTS, by Run 

Pulp Dryer - Northeast Sidney, MT 

1 

I 

I 
i 
I 

I 
i 

~ 

I 

I 
I 
I 

1 
i 

! 

i 

! 

! 

CORPORATE DATA 
Company Name: 
Division Name: 
PlantIFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.!Type: 
Fuel Type: 
Fd(dscf gasIlO"6 BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia.(R.): 
Hrs of 0per.Near: 

TEST CONDITIONS 
Test Date, (mmlddlyy): 
Test Operator, (LN,FI): 

Tech. Helper #I: 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (1. min.): 
Max. Rtd. Cap.,(TPH,Feed): 
Feed Load, (TPH): 
Test Cond.. Feed, (%MRC): 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jambsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Northeast 
5.250 
4320 

10123193 
Lynn, M. 
Floyd, J. 

81 01 
10:24 
12:38 
100.0 
48.8 
25.0 

51.25 

10123193 
Lynn, M. 
Floyd, J. 

16:32 
18x27 
100.0 
48.8 
25.0 

51.25 

8102 

PARTICULATE RESULTS. fRM5) 
gr./dscf: 0.0609 0.0596 0.0868 
gr./acf: 0.0273 0.0268 0.0367 
Ibs.lhr.: 9.03 7.62 10.72 
Ibs.llO"6 BTU: 0.439 0.296 0.554 
Ibs.!Ton of Feed: 0.361 0.305 0.429 
TonsNear: 19.50 16.46 23.16 

10123193 
Lynn, M. 
Floyd, J. 

8103 
20:02 
22:29 
100.0 
48.8 
25.0 

51.25 

'AVERAGE 

100.0 
48.8 
25.0 

51.25 

0.0691 
0.0303 

9.12 
0.430 
0.365 
19.71 
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TEST CONDITIONS 
Test Date, (mmlddlyy): 
Run ID Number, WDRR): 

Table 3-6 (Pulp - NE Continued) 
TEST RESULTS, by Run 

10123193 10123193 10123193 
8101 81 02 8103 

PM-IO RESULTS, lincludina backhalfl 
gr.1dscf: 0.0651 NIA NIA 
gr./acf: 0.0292 NIA NIA 
1bs.lhr.: 9.65 NIA N/A 
lbs.llO% BTU: 0.470 NIA NIA 
Ibs.!lon of Feed: .0.386 NIA NIA 
TonslYear: 20.84 NIA NIA 

PARTICULATE TOTAL RESULTS fincludina backhalfl 
gr.1dscf: 0.0876 0.0680 0.1204 
gr.lacf: 0.0393 0.0305 0.0510 
Ibs.lhr.: 12.99 8.69 14.88 
Ibs.llO”6 BTU: 0.632 0.338 0.769 
Ibs./Ton of Feed: 0.52 0.35 0.60 
TonsPlear: 28.07 18.77 32.13 

SO2 RESULTS. fRM6C) 
ppm. (dry, vlv): 
ppm, (wet, vlv): 
IbsJhr.: 
Ibs.11 O”6 BTU: 
Ibs.mon of Feed: 
TonsPlear: 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture, (%v/v): 
C02. Inst., (% dry,vlv): 
02, Inst., (%, dry,v/v): 
Temperature,Stack, (‘F): 
Velocity,Flue Gas.(Furl/Ftnt): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

34.09 70.96 39.93 
20.96 43.38 22.95 
5.871 10.535 5.729 

0.2857 0.4094 0.2963 
0.23 0.42 0.23 

12.68 22.76 12.37 

0.1764 
38.50 
4.08 

17.09 
212.8 
29.67 
17297 
38539 

0.1318 
38.86 
4.88 

15.36 
208.4 
25.57 
1491 2 
33209 

0.1364 
42.53 
4.26 

16.59 
207.2 
26.21 
14411 
34041 

AVERAGE 

0.0651 
0.0292 

9.65 
0.470 
0.386 
20.84 

0.0920 
0.0403 

12.19 
0.580 
0.49 

26.32 

48.32 
29.10 
7.378 

0.3305 
0.30 

15.94 

0.1482 
39.97 
4.41 

16.34 
209.5 
27.15 
15540 
35263 

54 
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CORPORATE DATA 
Company Name: 
Division Name: 
Plant/Fac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident./Type: 
Fuel Type: 
Fd(dscf gasllO"6 BTU): 
StacklDuct Identifier: 

The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - NW 
TEST RESULTS, by Run 

Pulp Dryer - Northwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jambsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
P u b  Dryer - Northwest 

Equiv.Flue Dia,(R.): 5.250 . 
HE of 0per.Near: 4320 

TEST CONDITIONS 
Test Date, (mmlddlyy): 
Test Operator, (LN,FI): 

Tech. Helper #I: 
Run ID Number, (VDRR): 
T ime Star!, (24hr.): 

- End, (24hr.): 
Time of Test, (1. min.): 
Max. Rtd. Cap.,(TPH,Feed): 
Feed Load, (TPH): 
Test Cond.. Feed, (%MRC): 

10123193 
Lynn, M. 
Floyd, J. 

10:26 
12:40 
100.0 
48.8 
25.0 

51.25 

7101 

PARTICULATE RESULTS. fRM51 
gr.ldscf: 0.0524 
gr./acf: 0.0250 
Ibs.lhr.: 6.73 
Ibs./lO% BTU: 0.276 
Ibs./Ton of Feed: 0.269 
TonsNear: 14.54 

10123193 
Lynn, M. 
Floyd, J. 

7102 
1518  
17:20 
100.0 
48.8 
25.0 

51.25 

0.0724 
0.0337 

11.55 
0.368 
0.462 
24.95 

IO123193 
Lynn, M. 
Floyd, J. 

71 03 AVERAGE 
19:18 
2157 
100.0 100.0 
48.8 48.8 
25.0 25.0 

51.25 51.25 

0.0755 0.0668 
0.0358 0.0315 

11.89 10.06 
0.439 0.361 
0.476 0.402 
25.69 21.73 

55 



The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - NW Continued) 
TEST RESULTS, by Run 

TEST CONDITIONS 

Run ID Number, (VDRR): 7101 71 02 71 03 
Test Date, (mmlddlyy): 10123193 10123193 10123193 

PM-10 RESULTS. lincludina backhalf) 
or./dscf: NIA 0.0567 0.0529 
gr.1acf: 
Ibs./hr.: 
Ibs.llO"6 BTU: 
Ibs./Ton of Feed: 
TonsPfear: 

~ 

NIA 0.0264 0.0251 
NIA 9.05 8.33 
NIA 0.289 0.307 
NIA 0.362 0.333 
NIA 19.55 17.99 

PARTICULATE TOTAL RESULTS (includina backhalf) 
gr.ldscf: 0.1039 0.0946 0.0908 
gr./acf: 0.0496 0.0441 0.0431 
Ibs.lhr.: 13.35 15.10 14.30 
Ibs.11 O"6 BTU: 0.548 0.481 0.527 
Ibs./Ton of Feed: 0.53 0.60 0.57 
TonsPfear: 28.83 32.62 30.88 

SO2 RESULTS. (RM6C1 
PPm, (dry, W: 
ppm, (wet, vlv): 
Ibs./hr.: 
lbs.IlO"6 BTU: 
Ibs./Ton of Feed: 
TonsPlear 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture, ("hvlv): 
C02, Inst., (% dry,v/v): 
02, Inst.. ( O h ,  dry.vlv): 
Temperature.Stack. CF): 
Velocity,Flue Gas,(fps): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

39.10 70.56 32.44 
25.67 45.92 21.74 
5.833 13.083 5.933 

0.2396 0.4171 0.2189 
0.23 0.52 0.24 

12.60 28.26 12.82 

0.1188 
34.35 
4.15 

15.68 
216.1 
24.20 
14984 
31428 

0.1893 
34.92 
4.60 

15.49 
225.9 
30.78 
18623 
39979 

0.1767 
32.98 

3.93 
16.16 
234.1 
29.80 
18370 
38709 

AVERAGE 

0.0548 
0.0258 

8.69 
0.298 
0.348 
18.77 

0.0964 
0.0456 

14.25 
0.519 
0.57 

30.78 

47.37 
31.11 
8.283 

0.2919 
0.33 

17.89 

0.1616 
34.08 
4.23 

15.78 
225.4 
28.26 
17326 
36705 



The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - SEJ 
TEST RESULTS, by Run 

Pulp Dryer - Southeast Sidney, MT 

CORPORATE DATA 
: Company Name: 
; Division Name: 

PlantlFac. Name: 
Dept. Name: 1 Contact Name: 
Contact's Title: 
Process Ident.rype: 

I FuelType: ' Fd(dscf gasllO"6 BTU): 
StacWDuct Identifier: I Equiv.Flue Dia,(ft.): 

I HIS of 0per.Near: 

' TEST CONDITIONS 1 
j Test Date, (mmlddlyy): 

Test Operator, (LN.FI): 
Tech. Helper # I :  

1 Run ID Number, (VDRR): ' Time- Start, (24hr.): 
- End, (24hr.): j Time of Test, (1, min.): 

Max. Rtd. Cap..(TPH,Feed): 
Feed Load, (TPH): 1 Test Cond.. Feed, (OhMRC): 

I 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southeast 
5.250 
4320 

10l21l93 1012Z93 1012Z93 
Lynn, M. Lynn, M. Lynn, M. 
Floyd, J. 

6101 
20:56 
21:16 
20.0 
48.8 
24.0 

49.20 

Floyd, J. 
6102 
9% 

13:36 
113.5 
48.8 
25.0 

51.25 

Floyd. J. 
6103 
15:27 
17:46 
120.0 
48.8 
25.0 

51.25 

PARTICULATE RESULTS. fRM5) 
I ar.1dscf: 0.1306 0.1281 0.0705 " 1 gr./acf: 

Ibs.lhr.: 
Ibs.ll 0% BTU: I Ibs.Kon of Feed: 
TonsNear: 

0.0555 0.0582 0.0374 
15.99 24.34 12.61 
0.535 0.518 0.278 
0.666 0.974 0.504 
34.54 52.58 27.24 

10122/93 
Lynn, M. 
Floyd, J. 

61 04 
19:24 
21:50 
120.0 
4818 
25.0 

51.25 

0.1047 
0.0440 

14.33 
0.393 
0.573 
30.96 

AVERAGE 

93.4 
48.8 
24.8 

50.74 

0.1085 
0.0488 

16.82 
0.431 
0.679 
36.33 

I 

i 



TEST CONDITIONS 
Test Date. (mmlddlvv): 

The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - SE Continued) 
TEST RESULTS, by Run 

10121193 10/22/93 10/22/93 
Run ID Number, (VDRR): 61 01 6102 6103 

PM-IO RESULTS. (includino backhalfl 
or./dscf: 0.0943 0.1494 NIA 
.a 

gr./acf: 
lbs./hr.: 
Ibs.IlO"6 BTU: 
Ibs.non of Feed: 
TonslYear: 

0.0401 0.0679 NIA 
11.54 28.40 NIA 
0.386 0.605 NIA 
0.481 1.136 NIA 
24.92 61.33 NIA 

PARTICULATE TOTAL RESULTS (includina backhalfl 
ar./dscf 0.1582 0.2133 0.1089 - 
gr./acf: 
Ibs.lhr.: 
lbs./1OA6 BTU: 
Ibs.ron of Feed: 
TonslYear: 

0.0673 0.0970 0.0577 
19.36 40.55 19.48 
0.647 0.863 0.429 

0.81 1.62 0.78 
41.82 87.58 42.07 

SO2 RESULTS. (RMGC) 
ppm, (dry. vlv): 71.31 72.19 88.02 
ppm, (wet, vlv): 42.00 45.29 63.96 
Ibs.lhr.: 10.138 15.940 18.292 
Ibs.11 O"6 BTU: 0.3389 0.3395 0.4030 
Ibs./Ton of Feed: 0.42 0.64 0.73 
TonsNear: 21.90 34.43 39.51 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture, (%v/v): 
C02, Inst., (% dry,vlv): 
02, Inst., ( O h ,  dry,v/v): 
Temperature,Stack, ('0: 
Velocity,Flue Gas,(fps): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

0.1312 
41.10 

5.32 
14.17 
222.5 
25.86 
14279 
33584 

0.2825 
37.27 

5.20 
14.10 
219.4 
37.54 
22177 
48757 

56 

0.1940 
27.34 

5.57 
13.92 
213.4 
30.32 
20872 
39370 

1012Z93 
61 04 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

0.1372 
0.0577 
18.79 
0.515 

0.75 
40.59 

82.43 
47.45 

13.115 
0.3595 

0.52 
28.33 

0.1694 
42.44 

6.18 
13.57 
21 1.8 
29.26 
15980 
38003 

AVERAGE 

0.1218 
0.0540 

19.97 
0.495 
0.808 
43.13 

0.1544 
0.0699 
24.54 
0.614 
0.99 

53.01 

78.49 
49.67 

14.371 
0.3602 

0.58 
31.04 

0.1943 
37.04 
5.57 

13.94 
216.8 
30.74 
18327 
39930 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlantlFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.mype: 
Fuel Type: 
Fd(dscf gas11 O"6 BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia,(fl.): 
Hrj  of 0per.Near: 

TEST CONDITIONS 
Test Date, (mmlddlyy): 
Test Operator, (LN.FI): 

Tech. Helper #I :  
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (t. min.): 
Max. Rtd. Cap.,(TPH,Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (%MRC): 

The Emission Measurement Group, Inc. 

Table 3-6 (PulgSw) 
TEST RESULTS, by Run 

Pulp Dryer - Southwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southwest 
5.250 
4320 

10121193 
Lynn, M. 
Floyd, J. 

S I  01 
21:08 
21:33 
25.0 
48.8 
24.0 

49.20 

10/22/93 
Lynn, M. 
Floyd, J. 

5102 
9:43 

13:35 
110.5 
48.8 
25.0 

51.25 

10122193 
Lynn, M. 
Floyd, J. 

5103 
15:24 
17:43 
120.0 
48.8 
25.0 

51.25 

PARTICULATE RESULTS. (RMS) 
ar.1dscf: 0.0431 0.0666 0.1409 
I 

gr.1acf: 
Ibs./hr.: 
Ibs.llO"6 BTU: 
Ibs./Ton of Feed: 
TonsNear: 

0.0183 0.0283 0.0609 
4.66 9.96 22.30 

0.175 0.269 0.594 
0.194 0.398 0.892 
10.06 21.51 48.17 

10/22/93 
Lynn, M. 
Floyd, J. 

5104 
19:27 
21:59 
120.0 
48.8 
25.0 

51.25 

0.1179 
0.0552 
20.40 
0.451 
0.816 
44.07 

AVERAGE 

93.9 
48.8 
24.8 

50.74 

0.0921 
0.0407 

14.33 
0.372 
0.575 
30.95 

59 



TEST CONDITIONS 
Test Date, (mmlddlyy): 
Run ID Number, (VDRR): 

The Emission Measurement Group, Inc. 

Table 3-8 (PulpSW Continue@ 
TEST RESULTS, by Run 

I0121193 10122l93 10122l93 
5101 5102 5103 

PM-10 RESULTS. (includina backhalfl 
gr./dscf: NIA NIA 0.1154 

Ibs.lhr.: NIA NIA 18.27 
Ibs.IlO% BTU: NIA NIA 0.486 
Ibs./Ton of Feed: NIA NIA 0.731 
TonslYear. NIA N/A 39.45 

gr.lacf: NIA NIA 0.0499 

PARTICULATE TOTAL RESULTS (includina backhalfl 
ar.ldscf: 0.1276 0.0916 0.1709 
1 

gr.lacf: 
Ibs.1hr.: 
Ibs./lOW BTU: 
Ibs./Ton of Feed: 
TonsPfear. 

SO2 RESULTS, IRMGCI 
ppm. (dry, vW: 
ppm, (wet, vlv): 
IbsJhr.: 
Ibs.11 O"6 BTU: 
Ibs./Ton of Feed: 
TonslYear. 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture. (%vlv): 
C02, Inst., (% dry,v/v): 
02, Inst., (%. dry,vlv): 
Temperature,Stack, ('0: 
Velocity.Flue Gas,(fps): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

0.0540 0.0390 0.0739 
13.77 13.71 27.05 
0.518 0.370 0.720 

0.57 0.55 1.08 
29.74 29.60 58.43 

72.50 86.83. 84.48 
44.16 52.20 51.94 
9.089 15.089 15.532 

0.3419 0.4069 0.4137 
0.38 0.60 0.62 

19.63 32.59 33.55 

0.1000 
39.08 

5.45 
14.12 
248.7 
22.89 
12591 
29735 

0.1 928 
39.88 
5.24 

14.08 
235.9 
31.57 
17453 
40999 

0.2091 
38.51 
5.25 

14.37 
238.4 

18466 
42701 

32.88 

10122l93 
5104 

0.1030 
0.0482 

17.83 
0.394 
0.713 
38.51 

0.1585 
0.0742 
27.43 
0.606 

1.10 
59.25 

75.17 
49.84 

15.110 
0.3338 

0.60 
32.64 

0.2197 
33.70 
6.27 

13.70 
235.4 
33.22 
201 89 
43140 

AVERAGE 

0.1092 
0.0491 

18.05 
0.440 
0.722 
38.98 

0.1372 
0.0603 
20.49 
0.554 
0.83 

44.26 

79.74 
49.54 

13.705 
0.3741 

0.55 
29.60 

0.1804 
37.80 

5.55 
14.07 
239.6 
30.14 
17175 
39146 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NE) 
SAMPLING andANALYnCAL DATA, by Run 

Pulp Dryer - Northeast Sidney, MT 

i 

! 

CORPORATE DATA 
Company Name: 
Division Name: 
PlanWFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.Type: 
Fuel Type: 
Fd(dscf gasllO"6 BTU): 
Stack/Duct Identifier: 
Equiv.Flue Dia.(ft.): 
Hrs of 0per.Near: 

TEST CONDITIONS 
Test Operator (LN.FI): 

Test Date, (mm/dd/yy): 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (t, min.): 

PROCESS LOAD DATA 

Tech. Helper # I  : 

Max. Rtd. Cap., (TPH, Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (%MRC): 

SAMPLE VOLUME DATA 
Reference Diluent (C02) %: 
Reference Diluent (02) %: 
Console ID #: 
Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak,(acf): 
At Meter Conditions, (a&): 

Temperature, @ Gas Meter, CF): 
Delta H Pres.@ Meter, (in.w.g.): 
Pressure Barometeric.,Abs.,(in.Hg.): 
Leak Ck.Result,Post,Excesive,(acf): 

Volume,Gas Samp.@ Std.Cond,(dscf): 

Leak Rate Result, (cfm): 
At Vacuum, (in. Hg.): 

High During Run, (in. Hg.): 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Northeast 
5.250 
4320 

Lynn, M. Lynn, M. 
Floyd, J. Floyd, J. 
10/23/93 10/23/93 

8101 8102 
10:24 16:32 
1 x 8  18:27 
100.0 100.0 

48.8 48.8 
25.0 25.0 

51.25 51.25 

12.0 12.0 
15.0 15.0 

c c - 2  cc -2  
6848398 6848398 
0.99650 0.99650 
46.551 38.077 
50.476 41.847 
50.476 41.847 
72.10 78.80 

1.09 0.80 
27.825 27.820 

0.000 0.000 
0.000 0.000 
24.00 25.00 
15.00 5.80 

Lynn, M. 
Floyd, J. 
10/23/93 

8103 
20:02 
22:29 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 
cc-2 

6848398 
0.99650 
37.750 
40.498 
40.498 

66.60 
0.86 

27.850 
0.000 
0.000 
25.00 
3.00 



TEST CONDITIONS 
Test Date, (mmlddlyy): 
Run ID Number, (VDRR): 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NE Continued) 
SAMPLING and ANALMlCAL DATA, by Run 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation,(in.Hg.): 

Temperature @ Silica Gel Imp., CF): 
Vacuum @ Silica Gel/Pump.(in.Hg.): 
Volume H20 @Silica Gel,(gm): 

Condensed H20 @ Impingen,(ml.): 
Total Vol. H20 Collected.(ml.): 

Of Gas @ Silica Gel, (in. Hg.): 

FLUE GAS MOL. WT. 8 FLOWRATE DATA 
Area of Flue, (sq. ft.): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef., (Cp): 
Density of Flue Gas, (Ib/cf): 
Molecular Weight, wet: 

PARTICULATE SAMPLING DATA 
lsokinetic Sampling Rate, Final,(%): 

Pres., Duct, Static, (in. w.9.): 

" Point-by-Point, (Avg., 36): 
" Point-by-Point, (High, %): 
" Point-by-Point, (Low, %): 

FilterA ID #: 
B ID#: 

Nozzle ID # 
Nozzle Diameter, (in.): 
Orifice Factor, Del. Ha, (in. w.9.): 
Sampling Rate Factor, (K3): 

10123/93 10123/93 10/23/93 
81 01 81 02 81 03 

0.241 1 
19.025 
39.30 
8.800 
13.75 
605.0 

618.75 

21.65 
0.00 

PM-60 
PM-60 

A 
0.840 

0.0647 
24.984 

104.32 
104.40 
140.30 
91.20 
7492 
NIA 

PM10-I1 
0.32000 

1.904 
4.29 

0.2586 
23.620 
41.10 
4.200 
9.83 

504.0 
513.83 

21.65 
0.00 

PM-60 
PM-60 

A 
0.840 

0.0647 
24.980 

98.97 
96.90 

112.80 
50.80 
7490 
NIA 

PMIC-I1 
0.32000 

1.904 
4.18 

0.2374 
25.850 
38.90 
2.000 
7.97 
585.0 

592.97 

21.65 
0.00 

PM-60 
PM-60 

A 
0.840 

0.0635 
24.533 

101.53 
94.30 

106.40 
69.60 
7497 
NIA 

PM10-11 
0.32000 

1.904 
4.06 



CORPORATE DATA 
Company Name: 
Division Name: 
PlantlFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident./lype: 
Fuel Type: 
Fd(dscfgasllO% BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia.(ft.): 
Hrs of 0per.Near: 

TEST CONDITIONS 
Test Operator (LN.FI): 

Test Date, (mmldd/yy): 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (1. min.): 

Tech. Helper #1: 

PROCESSLOADDATA I 

Max. Rtd. Cap., (TPH, Feed): 
Feed Load, (TPH): 
Test Cond.. Feed, (%MRC): 

SAMPLE VOLUME DATA 
Reference Diluent (C02) %: 
Reference Diluent (02) %: 

Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak,(acf): 
At Meter Conditions, (acf): 

Temperature, @ Gas Meter, CF): 
Delta H Pres.@ Meter, (in.w.g.): 
Pressure Barometeric.,Abs.,(in.Hg.): 
Leak Ck.Result,Post.Excessive,(acf): 

: Console ID #: 

Volume,Gas Samp.@ Std.Cond.(dscf): 

Leak Rate Result, (cfm): 
At Vacuum, (in. Hg.): 

High During Run, (in. Hg.): 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NW) 
SAMPLING and ANALMlCAL DATA, by Run 

Pulp Dryer - Northwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#e Fuel Oil 
9220 
Pulp Dryer - Northwest 
5.250 
4320 

Lynn, M. 
Floyd, J. 
10123193 

7101 
10:26 
12:40 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

382459 
0.99650 
34.178 
37.149 
37.149 
72.20 
0.25 

27.825 
0.000 
0.000 
23.50 
17.00 

Lynn, M. 
Floyd, J. 
10123193 

7102 
15:18 
17:20 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

382459 
0.99650 
47.555 
53.029 
53.029 

86.20 
0.46 

27.820 
0.000 
0.000 
23.50 

5.20 

Lynn, M. 
Floyd, J. 
10123193 

7103 
19:18 
21:57 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

382459 
0.99650 
46.146 
49.506 
49.506 

66.00 
0.43 

27.850 
0.000 
0.000 
23.50 
4.00 

71 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - N W  Continued) 
SAMPLING and ANALYnCAL DATA, by Run 

TEST CONDITIONS 
Test Date, !mm/dd/yy): 
Run ID Number, (VDRR): 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation,(in.Hg.): 

Temperature @ Silica Gel Imp., ('0: 
Vacuum @ Silica GellPump,(in.Hg.): 
Volume H20 @ Silica Gel.(gm): 
Condensed H20 @ Impingen.(ml.): 
Total Vol. H20 Collected,(ml.): 

Of Gas @ Silica Gel, (in. Hg.): 

FLUE GAS MOL. W. 8 FLOWRATE DATA 
Area of Flue, (sq. ft.): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef., (Cp): 
Density of Flue Gas, (Iblcf): 
Molecular Weight, wet: 

Pres., Duct, Static, (in. w.g.): 

PARTICULATE SAMPLING DATA 
lsokinetic Sampling Rate, Final,(%): 
" Point-by-Point, (Avg., %): 
" Point-by-Point, (High, %): 
" Point-by-Point, (Low, Sa): 

FilterA ID #: 
0 ID#: 

Nozzle ID #: 
Nozzle Diameter, (in,): 
Orifice Factor, Del. Ha, (in. w.g.): 
Sampling Rate Factor, (K3): 

10123l93 
7101 

0.3586 
18.425 
49.70 
9.400 
15.65 
364.0 

379.65 

21.65 
0.20 
60-1 
60-1 

A 
0.840 

0.0659 
25.425 

88.41 
88.70 

118.00 
81.50 
7493 
NIA 

10-2 
0.32000 

0.940 
2.16 

10/23/93. 
7102 

0.3252 
25.320 
47.10 
2.500 
14.65 
527.0 

541.65 

21.65 
0.20 
60-2 

60-2-PM10 
A 

0.840 
0.0658 
25.403 

98.97 
98.90 

111.60 
94.10 
7489 
NIA 

PMIO-I1 
0.32000 

0.940 
2.29 

10123l93 
7103 

0.2392 , 
25.350 
39.10 
2.500 
10.01 
472.0 

482.01 

21.65 
0.20 
60-2 

60-2-PM10 
A 

0.840 
0.0662 
25.569 

97.37 
99.20 

114.60 
88.50 
7496 
NIA 

PM10-11 
0.32000 

0.940 
2.21 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SE) 
SAMPLING and ANALYTICAL DATA, by Run 

Pulp Dryer - Southeast Sidney, MT 

CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident./Type: 
Fuel Type: 
Fd(dscf gas11 0% BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia.(ft.): 
Hrs of 0per.Near: 

TEST CONDITIONS 
Test Operator (LN,FI): 

Test Date, (rnmlddlyy): 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (t, min.): 

PROCESS LOAD DATA 

Tech. Helper #1: 

Max. Rtd. Cap., (TPH, Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (OhMRC): 

SAMPLE VOLUME DATA 
Reference Diluent (C02) 70: 
Reference Diluent (02) %: 
Console ID #: 
Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak,(acf): 
At Meter Conditions, (acf): 

Temperature, @ Gas Meter, ('F): 
Delta H Pres.@ Meter, (in.w.g.): 

. Pressure Barometeric.,Abs.,(in.Hg.): 
Leak Ck.Result.Post,Excessive.(acf): 

Volume,Gas Samp.@ Std.Cond.(dscf): 

Leak Rate Result, (cfm): 
At Vacuum, (in. Hg.): 

High During Run, (in. Hg.): 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southeast 
5.250 
4320 

Lynn, M. 
Floyd, J. 
10121193 

6101 
2056 
21:16 
20.0 

40.0 
24.0 

49.20 

12.0 
15.0 

c c - 2  
6040390 
0.99650 

8.719 
9.165 
9.165 
57.60 

1.10 
27.920 
0.000 
0.000 
14.00 
5.00 

Lynn, M. 
Floyd, J. 
1012Z93 

6102 
9:34 

13:36 
113.5 

40.0 
25.0 

51.25 

12.0 
15.0 

cc-2 
6840390 
0.99650 
51.019 
54.903 
54.903 
62.70 

1.33 
27.915 
0.000 
0.000 
14.00 
17.00 

Lynn, M. 
Floyd, J. 
10122/93 

6103 
15:27 
17:46 
120.0 

40.0 
25.0 

51.25 

12.0 
15.0 

cc -2  
6040390 
0.99650 
27.042 
29.744 
29.744 
79.70 

0.92 
27.035 
0.000 
0.000 
14.00 
2.00 

Lynn, M. 
Floyd, J. 
1012Z93 

6104 
19:24 
2150 
120.0 

40.0 
25.0 

51.25 

12.0 
15.0 

cc -2  
6040390 
0.99650 
46.095 
50.673 
50.673 
69.00 

0.97 
27.010 

0.000 
23.50 

5.00 

0.000 

7 3 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SE) 
SAMPLING and ANALYnCAL DATA, by Run 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation.(in.Hg.): 

Temperature @ Silica Gel imp., CF): 
Vacuum @ Silica Gel/Pump.(in.Hg.): 
Volume H20 @ Silica Gel.(gm): 
Condensed H20 @ Impingers.(ml.): 
Total Vol. H20 Collected,(ml.): 

Of Gas @ Silica Gel. (in. Hg.): 

FLUE GAS MOL. WT. a FLOWRATE DATA 
Area of Flue, (sq. K): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef., (Cp): 
Density of Flue Gas. (Iblcf): 
Molecular Weight, wet: 

PARTICULATE SAMPLING DATA 
lsokinetic Sampling Rate, Final,(%): 

Pres., Duct, Static. (in. w.g.): 

" Point-by-Point, (Avg.. %): 
" Point-by-Point, (High, %): 
" Point-by-Point, (Low, %): 

FilterA ID#: 
B ID#: 

Nozzle ID #: 
Nozzle Diameter, (in.): 
Orifice Factor, Del. Ha, (in. w.9.): 
Sampling Rate Factor, (K3): 

0.2656 0.2430 
24.020 21.215 
41.80 39.50 
3.900 6.700 
2.18 13.52 

127.0 640.0 
129.18 653.52 

21.65 21.65 
0.00 0.00 

PM10-60 PM10-60 
PM10-60 PM10-60 

A A 
0.840 0.840 

0.0641 0.0652 
24.739 25.162 

133.75 90.19 
80.40 100.00 

111.20 111.40 
99.90 20.20 
7480 7481 

NIA 7484 
PMl0-10 PM10-10 
0.30100 0.30100 

1.904 1.904 
5.02 3.28 

0.2729 
26.135 
42.50 
1.700 
6.66 

209.3 
215.96 

21.65 
0.00 
60-1 
60-1 

A 
0.840 

0.0682 
26.332 

47.30 
103.30 
114.60 
88.10 
7485 
NIA 
10.2 

0.30100 
1.904 
3.30 

0.2656 
24.110 
41.80 
3.700 
11.98 
722.0 

733.98 

21.65 
0.00 
60-1 
60-1 

A 
0.840 

0.0638 
24.651 

107.13 
94.20 

119.00 
87.80 
7488 
NIA 
10.2 

0.30100 
1.904 
3.09 

74 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SWJ 
SAMPLING and ANALYTICAL DATA, by Run 

Pulp Dryer - Southwest Sidney, MT 

CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Identnype: 
Fuel Type: 
Fd(dscf gasllO"6 BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia,(fl.): 
Hrs of 0per.Near: 

TEST CONDITIONS 
Test Operator (LN,FI): 

Test Date, (mmlddlyy): 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (t. min.): 

PROCESS LOAD DATA 

Tech. Helper #1: 

Max. Rtd. Cap., (TPH. Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (%MRC): 

SAMPLE VOLUME DATA 
Reference Diluent (C02) 56: 
Reference Diluent (02) %: 
Console ID #: 
Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak.(acf): 
At Meter Conditions, (act): 

Temperature, @ Gas Meter, ('0: 
Delta H Pres.@ Meter, (in.w.g.): 
Pressure Barometeric.,Abs.,(in.Hg.): 
Leak Ck.Result,Post,Excessive,(acf): 

Volume.Gas Samp.@ Std.Cond,(dscf): 

Leak Rate Result. (cfm): 
At Vacuum, (in. Hg.): 

High During Run, (in. Hg.): 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jambsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southwest 
5.250 
4320 

Lynn, M. 
Floyd, J. 
10121193 

5101 
21:08 
21 :33 
25.0 

48.8 
24.0 

49.20 

12.0 
15.0 
JC-1 

352648 
0.99650 

8.704 
9.021 
9.021 
49.00 
0.18 

27.915 
0.000 
0.000 
5.00 
1 .so 

-1 5 

Lynn, M. 
Floyd, J. 
10121193 

5102 
9:43 

13:35 
11 0.5 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

352648 
0.99650 
45.704 
48.808 
48.808 

64.90 
0.35 

27.925 
0.000 
0.000 
14.00 
4.80 

Lynn, M. 
Floyd, J. 
10121193 

51 03 
1524 
17~43 
120.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

352648 
0.99650 
47.334 
53.503 
53.503 
93.80 
0.36 

27.835 
0.000 
0.000 
23.00 
4.80 

Lynn, M. 
Floyd, J. 
10121193 

51 04 
19:27 
2159 
120.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

352648 
0.99650 
54.085 
58.278 
58.278 
67.50 

0.39 
27.810 

0.000 
0.000 
23.50 

8.00 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SW Continued) 
SAMPLING and ANALYTICAL DATA, by Run 

TEST CONDITIONS 
Test Dale, (mmlddlyy): 
Run ID Number, (VDRR): 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation,(in.Hg.): 

Temperature @ Silica Gel Imp.. CF): 
Vacuum @ Silica GellPump.(in.Hg.): 
Volume H20 @ Silica Gel,(gm): 
Condensed H20 @ Impingers,(rnl.): 
Total Vol. H20 Collected.(ml.): 

Of Gas @ Silica Gel, (in. Hg.): 

FLUE GAS MOL. WT. 8 FLOWRATE DATA 
Area of Flue, (sq. ft.): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID # 
Pitot Coef.. (Cp): 
Density of Flue Gas, (Iblcf): 
Molecular Weight, wet: 

Pres., Duct, Static, (in. w.g.): 

PARTICULATE SAMPLING DATA 
lsokinetic Sampling Rate, Final,(%): 
' Point-by-Point, (Avg.. 96): 
" Point-by-Point, (High. %): 
" Point-by-Point, (Low, %): 

FilterA ID # 
B ID#: 

Nozzle ID #: 
Nozzle Diameter, (in.): 
Orifice Factor, Del. Ha, (in. w.g.): 
Sampling Rate Factor, (K3): 

10121193 10121193 
5101 5102 

0.2143 0.2365 
26.585 25.525 
36.30 38.80 
1.330 2.400 

1.56 9.69 
117.0 634.0 

118.56 643.69 

21.65 21.65 
0.00 0.00 
60-1 60-1 
60-1 60-1 

A A 
0.840 0.840 

0.0647 0.0644 
24.980 24.868 

139.59 
172.95 
240.00 
105.90 

7479 
NIA 
9.2 

0.28040 
0.940 

1.75 

103.82 
91.60 

181.80 
42.50 
7482 
NIA 
10.2 

0.30100 
0.940 

1.52 

10121193 
5103 

0.3015 
25.835 
45.10 
2.000 
13.41 
616.0 

629.41 

21.65 
0.00 
60-1 
60-1 

A 
0.840 

0.0648 
25.032 

93.58 
94.50 

127.20 
34.10 
7486 
NIA 
10.2 

0.30100 
0.940 

1 S O  

10121193 
51 04 

0.2576 
23.810 
41 .OO 
4.000 
13.53 
570.0 

583.53 

21.65 
0.00 
60-1 
60-1 

0.840 
0.0665 
25.672 

A .  

97.80 
104.30 
11 8.60 
94.70 
7487 
NIA 
10.2 

0.30100 
0.940 

1.62 
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The Emission Measurement Group, Inc .  

Figure  3-l(a) 
STACK CONFIGURATION and PORT LOCATION(S) 

C . E .  Bo i l ers ,  Union B o i l e r s  & Pulp Dryers 
Sidney, Montana Plant  

T 
3 e 

- 

'I  7 



'The Emission Measurement G r o u p ,  Inc.  

Figure 3-l(b) 
STACK CONYIGUHATION and PORT LOCATION ( S ) 

C . E .  Boi lers ,  Union Boi lers  & Pulp Dryers 
Sidney, I.lontana Plant 
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'I'he Emission Measurement Group, Inc. 

Figure 3- 1 ( c ) 
STACK CONFIGURATION and PORT LoCATION(S) 

C.E. Boi lers ,  Union Bo i l ers  & Pulp Dryers 
Sidney, blontana Plant 
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The Emission Measurement Group, Inc. 

Yigure 3 - l ( d )  
STACK CONFIGUHATION and PORT LOC'ATION(S) 

C . E .  Boilers, Union Boilers & Pulp Dryers 
Sidney, Ilontana P l a n t  

. .  

no 





! 

-? 1 
' 1  

I 

i 

I I 

1 
i 
I 
1 
I 
I 
I 
I 
I 
I 
1 

I 
i 

I 
I 

Appendix 4.3 

Plant  Opera t ion  and Production Data 
( a s  Available) 
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Runs Pollutant 

5101 ZERO 
SPAN = 

UPSCALE 

5102 ZERO 
UPSCALE 

5103 ZERO 
UPSCALE 

5104 ZERO 
UPSCALE 

6101 ZERO 
UPSCALE 

6102 ZERO 
UPSCALE 

6103 ZERO 
UPSCALE 

6104 ZERO 
UPSCALE 

7101 ZERO 
UPSCALE 

7102 ZERO 
UPSCALE 

7103 ZERO 
UPSCALE 

8101 ZERO 
UPSCALE 

8102 ZERO 
UPSCALE 

8103 ZERO 
UPSCALE 

The Emisslon Measurement Group, Inc. 
Percent Cal Drifl of Runs 

Holly Sugar Corporation 
Pulp Dryers 

10119-1 0/23/93 
0 2  PreCal 
25 

0.099 
10.539 

0.108 
7.110 

0.129 
7.106 

0.098 
7.130 

0.099 
10.539 

0.108 
7.110 

0.129 
7.106 

0.098 
7.130 

0.092 
7.112 

0.081 
7.064 

0.136 
7.079 

0.092 
7.112 

0.081 
7.064 

0.136 
7.079 

PostCal 

0.099 
10.616 

0.129 
7.106 

0.096 
7.130 

0.157 
7.121 

0.099 
10.616 

0.129 
7.106 

0.098 
7.130 

0.157 
7.121 

0.081 
7.064 

0.136 
7.079 

0.102 
7.019 

0.081 
7.064 

0.136 
7.079 

0.102 
7.019 

Difference 

0.000 
0.077 

0.021 
-0.004 

-0.031 
0.025 

0.058 
-0.009 

0.000 
0.077 

0.021 
-0.004 

-0.031 
0.025 

0.058 
-0.009 

-0.011 
-0.048 

0.055 
0.015 

-0.034 
-0.060 

-0.01 1 
-0.048 

0.055 
0.015 

-0.034 
-0.060 

%Drift 

0.00 
0.31 

0.09 
-0.02 

-0.12 
0.10 

0.23 
-0.04 

0.00 
0.31 

0.09 
-0.02 

-0.12 
0.10 

0.23 
-0.04 

-0.04 
-0.19 

0.22 
0.06 

-0.14 
-0.24 

-0.04 
-0.19 

0.22 
0.06 

-0.14 
-0.24 

4..4.175 



Runs Pollutant 

5101 ZERO 
SPAN = 

UPSCALE 

5102 ZERO 
UPSCALE 

5103 ZERO 
UPSCALE 

5104 ZERO 
UPSCALE 

6101 ZERO 
UPSCALE 

6102 ZERO 
UPSCALE 

6103 ZERO 
UPSCALE 

6104 ZERO 
UPSCALE 

7101 ZERO 
UPSCALE 

7102 ZERO 
UPSCALE 

7103 ZERO 
UPSCALE 

8101 ZERO 
UPSCALE 

8102 ZERO 
UPSCALE 

8103 ZERO 
UPSCALE 

The Emission Measurement Group, Inc. 
Percent Cal Drift of Runs 

Holly Sugar Corporation 
Pulp Dryers 

1011 9-10/23/93 
c02 PreCal 
15 

0 010 
14.413 

0.010 
11.933 

0.054 
11.874 

0.089 
11.746 

0.010 
14.413 

0.010 
11.933 

0.054 
11.874 

0.089 
11.746 

-0.058 
11.840 

-0.018 
11 .840 

-0.01 8 
11.888 

-0.058 
11.840 

-0.018 
11 ,840 

-0.018 
11.888 

PostCal 

-0.044 
14.389 

0.054 
11 374 

0.089 
11.746 

0.138 
11.885 

-0.044 
14.389 

0.054 
11 374 

0.089 
11.748 

0.138 
11.885 

-0.018 
11.840 

-0.018 
11.888 

0.002 
12.010 

-0.018 
11 340 

-0.018 
11 388 

0.002 
12.010 

Difference 

-0.054 
-0.024 

0.044 
-0.059 

0.034 
-0.128 

0.049 
0.139 

-0.054 
-0.024 

0.044 
-0.059 

0.034 
-0.128 

0.049 
0.139 

0.040 
0.000 

0.000 
0.048 

0.020 
0.122 

0.040 
0.000 

0.000 
0.048 

0.020 
0.122 

%Drift 

-0.36 
-0.16 

0.29 
-0.39 

0.23 
-0.85 

0.33 
0.93 

-0.36 
-0.16 

0.29 
-0.39 

0.23 
-0.85 

0.33 
0.93 

0.27 
0.00 

0.00 
0.32 

0.13 
0.81 

0.27 
0.00 

0.00 
0.32 

0.13 
0.81 

.4.4. I76 
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Runs Pollutant 

5101 ZERO 
SPAN = 

UPSCALE 

5102 ZERO 
UPSCALE 

5103 ZERO 
UPSCALE 

5104 ZERO 
UPSCALE 

6101 ZERO 
UPSCALE 

6102 ZERO 
UPSCALE 

6103 ZERO 
UPSCALE 

6104 ZERO 
UPSCALE 

7101 ZERO 
UPSCALE 

7102 ZERO 
UPSCALE 

7103 ZERO 
UPSCALE 

8101 ZERO 
UPSCALE 

8102 ZERO 
UPSCALE 

8103 ZERO 
UPSCALE 

The Emisslon Measurement Group, Inc. 
Percent Cal Drift of Runs 

Holly Sugar Corporation 
Pulp Dryers 

1011 9-1 0123193 
s o 2  PreCal 
100 

-0.670 
49.461 

-0.204 
101.120 

0.102 
98.615 

1.075 
97.386 

-0.670 
49.461 

-0.204 
101.120 

0.102 
98.615 

1.075 
97.386 

-1.481 
98.826 

-0.402 
97.439 

1.020 
98.382 

-1.481 
98.826 

-0.402 
97.439 

1.020 
98.382 

PostCal 

-1.220 
48.437 

0.102 
98.615 

1.075 
97.386 

-0.921 
96.720 

-1.220 
48.437 

0.102 
98.615 

1.075 
97.386 

-0.921 
96.720 

-0.402 
97.439 

1.020 
98.382 

0.683 
98.001 

-0.402 
97.439 

1.020 
98.382 

0.683 
98.001 

Difference 

-0.550 
-1.024 

0.306 
-2.505 

0.973 
-1.229 

-1.996 
-0.666 

-0.550 
-1.024 

0.306 
-2.505 

0.973 
-1.229 

-1.996 
-0.666 

1.079 
-1.387 

1.422 
0.943 

-0.337 
-0.381 

1.079 
-1.387 

1.422 
0.943 

-0.337 
-0.381 

%Drift 

-0.55 
-1.02 

0.31 
-2.51 

0.97 
-1.23 

-2.00 
-0.67 

-0.55 
-1.02 

0.31 
-2.51 

0.97 
-1.23 

-2.00 
-0.67 

I .08 
-1.39 

1.42 
0.94 

-0.34 
-0.38 

1.08 
-1.39 

1.42 
0.94 

-0.34 
-0.38 

4.4.177 
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Appendix 4 . 5  

CALCULATIOIS A I D  COHPUTBR PRI lTOUTS 



Page 1 

e X - A=-age G a  !feter Pressure, in. w . 9 .  

~ 

I.- - iweraqe Gas *cer Tesperature, ('0 + 459.7%) 

- (V.) (Y,) (17.74) (P, * t H / 13.5362) / T,) 
st1 

v, - volume of !!e= @ Standard CoaGi-Lon 

- %tal YO Wlec-zed. hplngers plua  silica Gel, m l .  or g m  VI e 

T: - (1 + 459.73) - A v e r a g e  Smck T e w r a a u e  

- CCndcnsatcVolume, Her. 0 Impinqers, m l .  v. 1 1 4 1  

v, 1111 - Weight of Hater @ Si l i ca  G e l ,  9. 

~ ~~ 

P,'" - Average of ,Cquare R o o u  of  Velocity Heads 

f: 5:z 



: 

1 
I 

i 
I i 

I 
I 
I 
1 
I 
I 
I 
I 
! 

1 

i 

1 
1 

- k e a  of Nozzle, S 

~ 

% N: - Hicogen, by Dif-c+rcncr fxm 100% 

i - (0.4981 x % n.) + (0.320 I % 0.) + (0.6987 x % 50:) + (0.i3614 X N,) Hw, 

4.5 3 



FA - F-Baaor ,  L-f @ 0: a of 0.0 ,  dsct 1 10'BTU 



1 

! 

1 
i 

-1 
I 
I 
I 
i 
I 
I 

I 
1 
I 
1 
J 
1 
1 
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Company Name: 
Plant Name: 
Unit Name: 
Test Date: 
Analysts Sign.: 

The Emission Measurement Group, Inc. 

Particulate Lab Analytical Data Entry Sheet 

BACKSIDE 

Water Density (gdml): 1.000 
Lab Conditions: 

Temp: 
Humidity: 

Reviewer Sign.: 

Sample Id.lRun No.: 

Beaker No.: 
Wash Vcliime (ml.): 
wt. of Water Wash (e): 

Tare Lab Book Page: 
1st Weight (9): 
2nd Weight (9): 
Average (g): 

Final Lab Book Page: 
la Weight (9): 
2nd Weight (e): 
Average (g): 

Raw Ne! Wt. (W): 
Blank Wl. (mdg): 
Blank correction (me): 
Net Corrected Wt. (me): 

, 

Balance pre and post calibrations a! 100.0008 g. (internal weight) +/- 0.00Olg.) for each weighing. 

4.6.13. 

1 



m e  Emission Measurement Group, Inc. 

Particulate Lab Analytical Data Entry Sheet 

FRONTSIDE 

Acetone Densfly (grnlmr) 0.787 
Lab Conditions: 

Company Name: 
Plant Name: 

Test Date: ) n - ~ x ~ ; i ~ l - q ? L  Humidity: 
Analysts Sign.: A//,> f~.~./?/~.u .Reviewer Sign.: 

TA~: . ,  j ~ :  r 
Unit Name: % I  P bA<V- 3 OLJtA, - w& Temp: 

4 

Sample Id.lRun NO.: 

Beaker No.: 
Wash Volume (ml.): 
wt. of Acetone Wash (g): 

Tare Lab Book Page: 
1st Weight @): 
2nd Weight @): 
Average @): 

Final Lab Book Page: 
1st Weight (g): 
2nd Weight (8): 
Average (e): 

Raw Ne: Wt. (mg): 
Blank Wt. (rnglg): 
Blank Correction (mg): 
Net COrreded Wt. (me): 
Finer Id. No.: 
Tare Lab Book Page: 

1st Weight @): 
2nd Weight Cg): 
Average (9): 

Final La3 Book Page: 
1st Weight (e): 
2nd Weight (g): 
Average (9): 

Raw Ne! Wl. (m): 
Blank WI. (rnglg): 
Blank Correction (mg): 
Net h d e d  Wt. (mg): 

I 

Blank 

Balance pre and post calibrations at 1oO.owB 9. (internal wight) +/- o.OOOlg.) for each wighing. 

4.6.14 



The Emission Mearu-nt Group. Inc. 

Psrticubte Lab Analytical Data Entry Sheet 

FRONTSIDE - f+- 
Acetone Density (grnlrnl) 0.787 

, 
Company Name: & i’/ ” 

?:d.- ,:,, ,?! 7- Lab Conditions: 
Temp: 

Plant Name: 

Test DZe: , ,1 :  /211-27\1-71 Humidity: 
Analyr.5 Sign.: 4?*-rJld., J n  l.2 J------ Reviewer Sign.: 

Unit Name: d o  D & z r  So.,iC.. LJUSC 

/ 

1 

! 
I 

! 
I 

! 

I 

I 
I 

j I 

1 

1 
1 
I 
I 
J .  

I 
1 

Sample Id.lRun No.: 

Beaker NO.: 
Wash Volume (rnl.): 
wt. of Acetone Wash (9): 

Tare Lab Book Page: 
1st Weight @): 
2nd Weight (g): 
Aver&;e (9): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight (g): 
Average (a): 

Raw N e  Wt. (mg): 
Blank W. (mglg):  
Blank Correction (w): 
Net Comcted Wt. (W): 

Filter Id. No.: 
Tare Lab Book Page: 

1st Weight @): 
2nd Weight @): 
Averale (9): 

Final Lab Book Page: 
1st Weight (e): 
2nd Weight @): 
Average (9): 

Raw Nd YM. (mg): 
Blank V,?. (rnglg): 
Blank Correction (mg): 
Net m c t e d  Wt. (mg): 

Balan= pre and post calibrations at 1OO.ooo8 g. finternat weight) +I- 0.OOOlg.) for eacA miahing. 

.4.6.15 . 



The Emission Measurement Group, Inc. 

Particulate Lab Analytical Data Entry Sheet 

BACKSIDE 

Company Name: i f0 I L ,  Water Density (gdmr): 1.000 
Planl Name: 7 .J,,.', . ,  A*,- Lab Conditions: 
Unit Name: PY J P  T ) < V  rz ; - 5I.J t h  -6c)Zs-t 
Test Date: Humidity: 
Analysts Sign.: Reviewer Sign.: 

Temp: 

Sample Id.lRUn NO.: 

Beaker No.: 
Wash volume (mi.): 
wt. of water Wash (a): 

Tare Lab Book Page: 
IS: Weight @I: 
2nd WeigM (g): 
Average (g): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight (8): 
Average (e): 

Raw Net Wt. (w): 
Blank Wt. (We): 
Blank Correction (me): 
Net Corrected Wt. (me): 

oyy 
i o z .  75?1/ 

RUU 

Balance pre and pmt calibrations a 100.0008 g. (internal weight) +/- 0.OOOlg.) for each weighing. 

4.6.16 



The Emission Mea%-nt Group. Inc. 

Particulate Lab Analytical Data Entry Sheet 

ERONTSIDE 

Company Name: /{off Y Acetone Density (grnlrnl) 0.787 
Plant Name: C,.Afin;,, ,VlT Lab Conditions: 
Unit Name: -t Temp: 
Test Date: 
Analysts Sign.: 

,* ' -  f 2;- 3 2 )  - @, 3 
&/&iaA/ 4' A,&----- Reviewer Sign.: 

/ # 

Humidity: 

1 

Sample Id.RUn NO.: 

Beaker NO.: 
Wash Volume (rnl.!: 
wt. of Acetone Wash (a): 

Tare Lab Book Page: 
1st Weight (9): 
2nd Weight (9): 
AversJe (9): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight a): 
Average (g): 

Raw Ne! W. (W): 
Blank WI. (mglg): 
Blank Correction (mg): 
Net Corrected Wt. (me): 

Filter Id. No.: 
Tare Lab Book Page: 

1st Weight @): 
2nd Weight (9): 
Averap (9): 

Final Lab Book Page: 
1st Weight (a): 
2nd Weight @): 
Average (9): 

Raw Ne! Wt. (m): 
Blank WI. (mQ/€!): 
Blank CotTedion (mg): 
Net Cweded M. (me): 

Balanw pre and post calibrations st 1W.ooo8 g. Onternal weight) +/- 0.OOOlg.) for each wiahing 

4.6.17 



The Emission M e a s u m n t  Group, Inc. 

Particulate Lab Analytical Data Entry Sheet 

FRONTSIDE 
- 

Company Name: t/, V Acetone Density (gm/ml) 0.787 
Plant Name: . .J." ,!>, ,ff Lab Canditions: 

P v  1 0  -DCV Temp: 
Test Dwe: 1 0  ![3!;2>\-qT- Humidity: 
AnalySz Sign.: -/4/*'. . Reviewer Sign.: 

Unit Name: -I ,- $o.I+I\ - Ea r C  

/ 

Sample Id.Run NO.: 

Beaker NO.: 
Wash Volume (ml.): 
wt. of Acetone Wash (g): 

Tare Lab Book Page: 
1st Weight (g): 
2nd Weight 14): 
Averqe (9): 

Final Lab Book Page: 
1st WegM (9): 
2nd Weight @): 
Avenge (g): 

Raw NP. wt. (mg): 
Blank W. (mg/g): 
Blank Ccrrection (mg): 
Net Correcled Wt. (me): 

Finer I@. No.: 
Tare Lab Book Pa&?: 

lsl Weight (9): 
2nd WeigM (9): 
Average (9): 

Final L a b  Book Page: 
1st Weight (g): 
2nd Weight (g): 
Average (g): 

Raw ND: Wt. (mg): 
Blank V.?. (mg/g): 
Blank Correction (mg): 
Net Gxeded Wt. (mg): 

, J  J 0 . h  

Ealanc2 pre and pxl calibrations 81 1OO.ooo8 0. Ontemal weight) +I- 0.OOOlg.) for each wishing. 

4.6.18 



The Emission Measurement Group, Inc. 

Particulate Lab A ~ l y t i c a l  Data Entry Sheet 

BACKSIDE 

Company Name: k / ~  i1.f Water Denslty (gm/rnl): 1.000 
7 . A , . ! ?  . ,  , n r -  Lab Conditions: 

Temp: , I  

Plant Name: 

Test Dale: ,e - '(9 I ~ 2 21 - 3 Humidity: 
Analysts Sign.: 4/&&./'/6 Re-r Sign.: 

Unit Name: p u i ~  i ) c y , ~  S o J f h - C L j C  

/ "  
Sample Id.Run No.: 

Beaker No.: 
Wash Volume (rnl.): 
wt. of Water Wash (8): 

Tare Lab Book Page: 
1st Weight (9): 
2nd Weight (g): 
Average (a): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight (8): 
Average (9): 

Raw Net Wt. (mg): 
Blank WI. (mglg): 
Blank Correction (me): 
Net Corrected Wl. (rng): 

I 
1 
I 

1 
4.6.19 

Balance pre and post calibrations ai 1OO.OW8 g. (internal wight) +/- 0.WOlg.) for each weighing. 



The Emission Mearu-nt Group, Inc. 

Particulate Lab Anal-1 Data Entry Sheet 

FRONTSIDE 

Company Name: f i c  \I Acetone Density (gmlrnl) 0.787 
q:.: ,~ ,; I, il" 7. Lab Csnditions: Plant Name: 

Unit Name: &/I. D*,, L t AJ,. ,- iL, ,LV'~ IC Temp: 
Test D a x  
Analynr Sign.: 

I Humidity: 
Reviewer Sign.: 

..?:$:+. M ,r - P f l / O  Cy C h r !  e 
Sample Id./Run NO.: Blank 7 /5 ;  7/0>-t7/05 7/02+.';/03 

Beaker No.: BC? d G  si3 2 %  j q. 
Wash volume (rnl.): .r4c /r?O 500 2?3 
wt. of Acetone Wash (g): 

Tare Lab Book Page: 
1st Weight (e): 
2nd Weigh! (8): 

T 
ous' 

Id. v?iu gz%%$T;~:yy 
IO/. lo/. 475 ' 10 C, 78dbdbJ - Aver3;e (e): I ! . >  07s 7 L . Y ? + q  ' 

I I-rq,yf - Final Lab Book Page: 
1st Weight (9): 
2nd Weight (s): 
Average (g): J d f .  Y47q( - 4 f , r r ) ? T ,  /#I- bl8Jd ' 'K. 9 ?a . 

. 

Rsw NP. Wt. (mg): 
Blank Wl. (mQ/g): 
Blank Correction (mg): 
Net Comaed wt. (W): l / A , ? ? l /  (13,?>0/ 

Filler I@. No.: 
Tare Lao Book Page: 

1st Weight @): 
2nd Weight (9): 
Averaae (9): 

Final bS Book Page: 
lsl Weight (e): 
2nd Weight (9): 
Average (g): 

Raw N d  Wt. (m): 
Blank W. (mg/g): 
Blank Comedian (mg): 
Net CYrected W. (mg): 

BalanE pre and posl calibrations at lW.oo08 g. (internal e i g h t )  + I -  0.0001~.) for each wighing 

4.6.20 



The Emission Measurwncnt Group, Inc. 

Particulate Lab Analytical Data Entry Sheet 

FRONTSIDE 

Company Name: /% / /V  Acetone Density (gmlml) 0.787 
Plant Name: 5,. m , , / L .  pl r Lab Conditions: 

Sample Id./Run NO.: 

Beaker No.: 
Wash Volume (mi.): 
wt. of Acetone Wash @): 

Tare Lab Book Page: 
1st Weight (9): 
2nd Weight (8): 
Average (9): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight (s): 
Aveage (9): 

Raw Ne! Wt. (rng): 
Blank wt. (mg/g): 
Blank Correction (mg): 
Net Corrected Wl. (mg): 

Finer Id. No.: 
Tare Lab Book Page: 

1st Weight @): 
2nd WeigM &I): 
AveraJe (9): 

Final La3 Book Page: 
1st Weight &I): 
2nd Weight @): 
Avenge (9): 

Raw Ne! WL. (me): 
Blank Wt. (mg/g): 
Blank Correction (mg): 
Net m d e d  Wt. (mg): 

, , i  

Blank 7 / 0 1  7/02 7/03 

! 
I 
1 Balance pre and post calibrations at 1OO.ooM) g. (Internal weight) + I -  0.OOOlg.) for each wighicg. 

4.6.21 



The Emission Measurement Group, Inc. 

Palticulate Lab Amlytkal Data Entry Sheet 

BACKSIDE 

Company Name: Ho I/.., Water Density (gdmr): 1.000 
7 .J _ I ,  - Lab Conditions: 

Unil Name: f J l b  7>? ,,<r - # q 4 \ -  d s : C  Temp: 
, .  Plam Name: 

Test Date: /d- a-r'-q? - Humidity: 
Analysts Sign.: W-y4x,/,/lA - Reviewer Sign.: 

/ 

Sample Id.Run NO.: 

Beaker No.: 
Wash Volume (ml.): 
w. of Water Wash (a): 

Tare Lab Book Page: 
1st Weight (s): 
2nd Weight (a): 
Average (g): 

Final Lab Book Page: 
1st WeigM @): 
2nd Weight (a): 
Average (e): 

Raw Net WI. (mg): 
Blank Wt. (mQIg): 
Blank Correction (mg): 
Net Corrected W?. ( V l l Q ) :  

Blank 710 I 7 / 0 1  7 / 0 3  

Balance pre and pmt calibrations at 1W.0008 9. C,nternal weight) +I- 0.WOlg.) for each wighing. 

4.6.22 



The Emission Mearu-nt Group, Inc. 

Perticul.de Lab Analytical Data Entry Sheet 

FRONTSIDE 

Company Name: /A il y Acetone Density (gmlml) 0.787 
Plant Name: S:dn..!, ,rAf Lab Condktions: 
Unit Name: 
Test Dale: 
Analysts Sign.: &*.&, L/ /KL-.- Reviewer Sign.: 

p*/"-i)-.:.?'/- - d o e L / < - / = c , &  Temp: 
Humidity: ,(j -',z 3 .. 9 3 

A t  *:.i ,QV 

I 

1 
/ 

! 
-7 

i 

I 
I 

i 
I 

1 
I 

I :  
1 

.. , 

I 
1 

I 

Sample Id./Run No.: 

Beaker No.: 
Wash Volume (ml.): 
W. of Acetone Wash (g): 

Tare Lab Book Page: 
1st Weight @): 
2nd Weight (e): 
AveraJe (9): 

Final Lab Book P W :  
1st WegM (9): 
2nd Weight (a): 
Average (a): 

Raw NP. Wt. (mg): 
Blank W. (mg/g): 
Blank Comction (mg): 
Net Corrected Wl. (mg): 

Filter Id. No.: 
Tare Lab Book Page: 

1st Weight @): 
2nd WeigM (9): 
Average (e): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight (g): 
Average (g): 

Raw NP. WL. (mg): 
Blank W. (mglg): 
Blank Correction (mg): 
Net Cmected Wt. (mg): 

f.0 - 3 3 

Balance pre and post calibrations at 1W.ooo8 g. (internal weight) +I- 0.00Olg.) for each wighing. 

4.6.23 



The Emission Measurement Group, Inc. 

Particulate b b  Analytical Data Entry Sheet 

FRONTSIDE 

H$ I/ " Acetone Density (gmlml) 0.787 Company Name: 
Plant Name: / 

Unit Na;;re: 
Test %e: 
Analyss Sign.: .,/A'<, 

~ .! ., !1' .< Lab Qnditions: 
Temp: 
Humidiiy: 

p,,. I I) ; ) , - v ~  r Ale.- Lh - knzt 
/o - 5  3 -"? 3 

Reviewer Sign.: 

Sample id./Run NO.: 

Beaker NO.: 
Wash Volume @I.): 
w. of Acetone Wash (e): 

Tare b5 Book Page: 
1st Wsighl (9): 
2nd Weight (g): 
Averap (g): 

Final Lab Book Page: 
1st Weight (9): 
2nd Weight (9): 
Averale (8): 

Raw NP. Wt. (mg): 
Blank W. (mglg): 
Blank Carredion (mg): 
Net Corrected Wt. (W): 

Fitter IO. No.: 
Tare Lab Book Page: 

1st Weight (9): 
2nd Weight (g): 
Averaje (9): 

Final Lab Book Page: 
1st Weight (g): 
2nd Weight @): 
Ave!qe (9): 

Raw N e  Wt. (mg): 
Blank VA. (mg/g): 
Blank Correction (mg): 
Ne! L q d e d  M. (mg): 

Balanz pre and post calibrations a1 1OO.ooo8 g. (internal wight )  +/- 0.OOOlg.) for each w$hiog. 

4.6.24 
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The Emission Measurement Group, Inc. 

Particulate Lab Analytical Data Entry Sheet 

BACKSIDE 

Company Name: / f ~  i k ,  w8bf Densay (Qm/mr): 1,000 
Plam Name: f . J ,> I?  .nr. - Lab CondRions: 
Unrt Name: J O  - D P V < . -  A I  . .4/. - I& s4 Temp: 
Test Date: /o-'z ?.e97 Humidrty: 
Analysts Sign.: Re-r Sign.: 

, .  

Sample Id./Run No.: 

Beaker No.: 
Wash Volume (rnl.): 
wt. of Water Wash (e): 

Tare Lab Book Page: 
lsl Weight (9): 
2nd Weight (9): 
Average (9): 

Final Lab Book Page: 
1st WeigM @): 
2nd Weight (8): 
Average (Q): 

Raw Net Wt. (mg): 
Blank Wt. (mg/g): 
Blank Correction (mg): 
Net Corrected Wt. (rng): 

Balance pre and pmt calibrations at 100.0008 g. (internal weQM) +/- 0.0001g.) for each weighing 

4.6.25 




