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Kirby Forest Industries, Inc. 
Rs 

-b& 
+\fool I d 

A whoiiy-owned subsidiary o f  
LouisianaPacific Corporation 

Post Off ice Box 3107 
Conroe. Texas 77305 
409/756.054 1 

October 1 0 ,  1 9 9 1  j! 

M r .  V i c  F a i r ,  Regional  D i r e c t o r  
Texas A i r  C o n t r o l  Board 
4605B Concord Road 
Beaumont, Texas 7 7 7 0 3  

Ref: Kirby F o r e s t  I n d u s t r i e s  
S i l s b e e  P a r t i c l e b a o r d  F a c i l i t y  

Dear M r .  F a i r :  

As per  my c o n v e r s a t i o n  of today wi th  M r .  Richard B l a c k ,  
a t t a c h e d  p l e a s e  f i n d  a copy o f  t h e  r e p o r t  of a i r  emiss ions  
t e s t  f o r  Kirby p a r t i c l e b o a r d ,  S i l s b e e ,  T e x a s .  I r e g r e t  t h e  
confus ion  over  t h e  r e p o r t .  Product ion  d u r i n g  t h i s  p e r i o d  
of t i m e  w a s  e q u i v a l e n t  t o  t h e  pe rmi t  amendment r e q u e s t  f o r  
1 0 0  m i l l i o n  s q u a r e  f e e t  o n a  3 / 4 "  b a s i s .  

I f  you need a d d i t i o n a l  i n fo rma t ion ,  p l e a s e  c o n t a c t  m e ,  I. 
w i l l  be  happy t o  p r o v i d e  it. 

e r y  t r u l y  y o u r s ,  

Y D i r e c t o r  , Environmental  Cont ro l  

J T B / m l  
Attachment - Report  o f  A i r  Emissions,  May 2 0 - 2 4 ,  1 9 9 1  
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. Subject: Kirby Forest Industries 
Sibee, Texas Particleboard Plant 

On May 20 through 24,1991, Environmental Monitaring Laboratories wnducted air emissions tests for 
Kirby Forest Industries’ particleboard facility in Silsbee, Texas. Testing was performed to determine stack 

emissions from the core and face dryer multiclones, the dryer furnish multiclone, and &om three press 
vents (Nos. 2, 3, and 4). All s o w e s  were tested for particulate PM). The dryer multiclones were 
sampled for PM, VOC, CO, and formaldehyde (HCHO). The press vents were sampled for PM and VOC. 
In addition, ground level sampling upwind and downwind of the facility was done for urea, phenol, and 
formaldehyde. 

A summary of the stack test results in pounds per hour: 

C-004 Furn ish  Mult ic lone (5-20-91) .  ... 1 . 1 3  
c-005 Core D r y e r  Mult ic lone (5-22-91) .  1.04 
C-006 Face Dryer Mult ic lone (5-21-91). 0 . 7 9  
V-016 No. 2 Press Vent (5-23-91) ...... 2 . 6 3  
V-017 NO. 3 P r e s s  Vent (5-23-91) ...... 1 . 2 0  
V-018 Cooling Wheel Vent (5-24-91) .  ... 1.14  

PM voc 

3 . 9 1  
6 .95  
7 . 0 9  
1.09 
0 . 8 8  

n/a 
co 
n/a 

2.87 
2 . 1 5  

n /a  
n/a 
n/a 

A summary of the ground level test results in ppm: 

Average upwind concen t r a t ions  .......... <.01 < . 2  nd 
Average downwind concen t r a t ions  ........ <.a1 c . 2  nd 

urea HCHO Phenol 

HCHO 

n/a 
0.05 
0.20 
0.15 
0.19 
0.18 

The testing project was coordinated by Dr. Jim Boswell of Louisiaua Pacific. Mr. Bill Randall of the Texas 
Air Control Board was present to witness the testing. Danny Russell of Environmental Monitoring 
Laboratories was responsible for the collection and analysis of the samples. Sample custody was limited 
to Mr. Russell with the exception of samples for HCHO, urea, and phenol. Those samples were delivered 
to Bonner Analytical Laboratories in Hattiesburg, Mississippi for d y s i s .  

Following is a report of the test. 
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1.0 Test Results: The following tables present the measured flow parameters and test results for three 
separate emissions samples for each of 6 emission points at Kirby Forest Industries in Silsbee, Texas on 
May 20 through 24, 1991, and results of ground level testing upwind and downwind of the hdlity. 

1.1 COO4 Dryer Furnish Multidone - East of two exhausts 

Results presented in this table are of one of two exhausts from the dryer furnish multiclone. The two stub 
stacks were equipped with extensions for testing purposes. Oniy one of the two outlets was tested and deemed 
to represent one half of the total emissions from the source. Emission rates and volumetric flowrates shown 
in this table then, can be doubled to determine source rates. 

Run. NO. ......................... 1 2 3 avg . 
Date ............................. I 05-50-91 I 05-50-91 I 05-50-91 I ------ II 
T h e  start ....................... 

SAHPLE RATE % i s o k i n e t i c  
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HCHO EMISSIONS 

HCHO EMISSIONS 

VOLUMETRIC FLOWRATE 

1.2 C-006 Face Dryer Multidone: (North of two exhausts) 

#/hr. 0.11 0.17 0.34 0.20 

ppm 1.6 2.3 5.5 3.0 

acfm 16568 18976 15636 17060 ~ 

Results presented in this table are of one of two exhausts &om the dryer furnish multiclone. The two stub 
stacks were equipped with extensions for testing purposes. Only one of the two outlets was tested and deemed 
to represent one half of the total emissions from the source. Emission rates and volumetric flowrates shown 
in this table then, can be doubled to determine source rates. 

VOLUMETRIC FLOWRATE 

VELOCITY 

STACK TEMPERATURE 

MOISTURE 

SAMPLE RATE 

un. No. ......................... 
rt ....................... ___--_ __-___ 

dscfm 13795 15961 13030 14262 

it. f sec .  35.1 40.2 33.1 36.1 

degrees F 143 137 138 140 

% 4.65 4.61 5.36 4.87 

% i s o k i n e t  i c  99 102 102 101 
- 

VOC EMISSIONS #/hr. 4.87 6.33 9.65 6.95 

VOC EMISSIONS ppm as C 189 212 396 266 

r .- 
. .  
i 
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1.3 C-005 Core Dryer Polutrol (North of two exhausts) 

Results presented in this table are of one of two exhausts from the dryer f d h  multiclone. The two stub 
stacks were equipped with extensions for testing purposes. Only one of the two outlets was tested and deemed 
to represent one half of the total emissions from the source. Emission rates and volumetric flowrates shown 
in this table then, can be doubled to determine source rates. 

I -- , I:_: i s  

. .  
-! 
Y 

NO. ......................... 
star t  ....................... 
end ......................... 

------ ------ ------ 
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Run. No. .......................... 
Date 
Time start ....................... 
Time end ......................... 

............................. 1 2 3 avg . ------ 05-23-91 05-23-91 05-23-91 
1530 ------ 

1455 1630 ------ 1136 1355 
1236 

. P  
UPARTICULATE EMISSIONS 1 #/hr. 1 3.47 I 2.88 1 1.56 1 2.63 )I 

Y 

IIPARTICULATE EMISSIONS 1 gr/dscf I 0.029 I 0.020 I 0.013 I 0.021 (1 
IlVOC EMISSIONS 1 #/hr. I 3.11 1 7.40 I 10.75 I 7.09 11 
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VOLUMETRIC FLOWRATE 

VELOCITY 

STACK TZWERATURE 

MOISTURE 

SAHPLE RATE 

_. 

dscfm 24197 24075 24198 24157 

ft . /aec. 32.6 32.7 32.6 32.6 

degrees F 101 105 101 102 

% 3.50 3.65 3.53 3.56 

%isokinetic 96 95 94 95 

ul 
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VOLUMETRIC FLOWPATE 

VELOCITY 

STACK TEMPERATURE 

MOISTURE 

SAMPLE RATE 

6 

dscfm 25148 25586 25606 25647 

ft./sec. 34.1 34.8 34.8 34.8 

degrees F 106 112 110 109 

% 2.76 2.68 2.88 2.77 

% isokinet ic 96 95 95 96 

... 

i 
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1.7 Results of  ground level sampling: Samples for ambient levels of  urea, formaldehyde, and 
phenol were taken on May 22 and 23, 1991 

Calculations: 
Sample volume at std conditions: (minutes)(flow rate)Pbar/29.92)(528a) 
ppm: (mg samplehrolume, liters)(24040/mw) 
mwHCHO = 30 
mwPhenol = 94 
mwUrea = 60 

Formaldehyde concentration determinations 
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2.0 Source Description: Kirby Forest Industries in Silsbee, Texas is a producer of particleboard. 

More detailed descriptions of the processes and operating rates, and operating conditions during the 

tests are supplied by Kirby Forest Industries. 

Each of the Polutrol multiclones exhausts to the atmosphere by way of two stub stacks. In order to 

be tested by Method 5, stack extensions were temporarily installed on both outlets. Only one of the 

outlets was tested and results were deemed to represent one half of the total source emissions. The 

stack extension was a vertical redangular duct measuring 36 inches vertical by 31.5 inches horizontal 

by 96 inches long. Flow straighteners were installed at the tramition. Five sample porta were 

installed on the vertical wall of the extension at a location which was 18 inches (.5 diameters) 

upstream of the exit and 68 inches (2 diameters) downstream of the transition The press vents are 

axial fan powered roof ventilators equipped with short stub stacks approximately 48 inches in 

diameter. Test porta are provided at a location approximately 18 inches below the axial fan and about 

15 inches above the roof opening. The diameter at the sample location is 50 inches. These locations 

do not meet minimum configuration for Method 2. However, a velocity profile and check for cyclonic 

flow indicated laminar flow at the test location. Testing at this location was done with prior approval 

of the T A B .  

For testing of the V-016 and the V-017 press vents, deviation from standard test procedures described 

in Section 3.0 was necessary due to the cyclic nature of the operation of those units. Those vents 

were turned on and off at approximate three minute intervals such that total operating minutes 

during a one hour period averaged just over 36 minutes. Each sample period was pre-determined to 

be for 60 minutes total elapsed time but sampling during the 60 minute period was done only when 

the vent blowers were on and the accumulated operating time was measured. Flow rates for those 

sources were determined by making preliminary velocity traverses and then sampling at a single 

representative sample point. Mass rates were calculated based on the hour fraction that the unit 

operated. 
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3.0 Test Procedures: Test procedures used are those described in the Code of Federal Regulations, 

Title 40, Part 60, Appendix A. Specifically those procedures used were Method 1 to determine the 

number of sample points, Method 3 to determine carbon dioxide and oxygen content of the stack gas, 

and Method 5 to determine flow rates, moisture content, and particulate emissions. The sampling 

train used is identical to that described in Method 5. VOC emissions were measured using Method 

25A (continuous monitoring with a flame ionization detector). The FID is equipped with multiple 

scales. The 0 to 100 ppm scale and the 0 to 1000 ppm scale were used for calibrations using zero air, 

22.1 ppm propane, and 796 ppm propane. The scales are linear, and in order to obtain best 

resolution, the 0 to 100 ppm scale was used for recording emissions concentrations. Calibrations are 
made with propane (C,H,). Therefore, to obtain results as methane (CH,) (or as carbon), measured 

concentrations were increased by a factor of three. Carbon monoxide concentration was determined 

using the continuous sampling technique described in Method 10 using a Beckman NDIR instrument. 

- 

7 . -1 

- 
. a  

. .~ 

. .  
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Particulate fdters were recovered by rinsing the front half of the fdter holder into the probe wash and 

securing the filters in glass petri dishes. Part of the sample filter normally adheres to the filter 

gasket, and some of the adhering material is recovered into the probe wash. Therefore some of the 

fdter weight is attributed to the probe wash weight. 

Filters were heated in an oven for 2 hours at 105' C, desiccated at least 24 hours and weighed to 

constant weight. Probe wash samples in acetone were evaporated to dryness over low heat in tarred 

beakers, desiccated for at least 24 hours and weighed to constant weight. Weighgs are made at 6 

hour or greater intervals (samples stored in desiccator). Final weights are considered valid and are 

recorded if there is no more than 0.5 milligrams difference from the previous weighing. 

Ground level sampling for urea, formaldehyde, and phenol was conducted simultaneously at areas 

generally upwind and downwind of the plant. Three separate sampling periods were made for four 

hour durations during two of three days when conditions were deemed appropriate. Sampling for 

urea was done by using a calibrated personnel sampling pump and two midget &pingers containiug 

.1 N NaOH. The sample rate was approximately 2 liters per minute. Analyses were made wing 40 

CFR 136 Method 351.3. Sampling for formaldehyde was done using NOSH procedure 2541. Samples 

were collected using a calibrated personnel pump and treated XAD-2 resin tubes and a sample rate 

of approximately 100 milliliters per minute. Sampling for phenol was done using OSHA procedure 

32. Samples were collected using a calibrated personnel pump and XAD-7 resin tubes and a sample 

rate of approximately 100 milliliters per minute. Becaw of relatively high blank values, the 

formaldehyde results may not be representative of true ground level concentrations. Sampling for 

extended periods may be necessary to satisfactorily quantify ground level formaldehyde. 
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Kirby Forest Industries - Silsbee Particleboard Plant 
C-004 Dryer Furnish Polutrol 
PM/CO/VOC/HCHO Emissions Tests May 20, 1991 

Collected test data RUN 1 RUN 2 RUN 3 

(1. As : sq ft I 7.875) 7.875) 7.8751 

.301 I 

.84) 

I 

I 

I I I I 
I 60 I 60 I 60 I 

I 
1.00) 

I I I 
15. Y : dimensionless I 1.001 
I I I I I 
16. Pbar : in. Hg I 29.911 29.911 29.911 
I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I 

I 
.301 I 

.84) 

I 

I 
.271 

.84) 

I I 
12. Dn : in. I 
I I 

: dimensionless I 
: minutes 

i 3 *  cp 
14. Theta 

I 
1.001 

I 
-.151 17. pg : in. H20 I -.151 

18. vrn : cf (dry gas) I 32.841 39.5781 40.3761 

19. sqr(DP),avg: in.~~0^.5 I -41461 .39621 -40231 

110. DH : in. HZO I .E5041 1.341 1.3861 

111. ts : degrees F I 110.401 107.801 101.881 106.69 

I 
-.151 

I I I I I 

I I I I I 

I I 
114. COZ : percent I 
I I I I I 

I I I I I 
117. M,PM : milligrams I 

I 

I I I I I 

112. trn : degrees F I 94.141 90.861 90.421 

113. Vlc : r n l  I 31.51 32 I 351 
I 

.001 
I 

.001 
I . 00 I 

(15. 02 : percent 1 20.90) 20.901 20.901 

I 
19.31 I a. Front half 

I b. Back half I 2.61 5.11 3.21 

I 
22.51 

I 
36.51 



Kirby Forest Industries - Silsbee Particleboard Plant 
C-004 Dryer Furnish Polutrol 
PM/CO/VOC/HCHO Emissions Tests May 20, 1991 

29.90 

3.976e-4 

31.34580 

Calculations: 

29.90 29.9c 

4.942e-4 4.942e-4 

38.04781 38.8503f 

RUN 1 RUN 2 RUN 3 

28.35 

24.43 

11541 

10193 

101.51 

1.57 
.ll 

1.68 

.0179322 

.0012774 

.0192096 

1. Pm : in.Hg 
(DH/13.6)+Pbar 

(Pg/l3.6)+Pbar 

((Dn/24)^2)(3.1416) 

Vm Y(hn/Pstd)(Tstd/Tm) 

(.04707cf/ml)(~lc) 

Vwstd/(Vwstd+Vmstd) 

2. Ps : in. Hg 

3. An : sq ft 

4. Vmstd: dscf 

5. Vwstd: scf 

6. Bws : dimensionless 

28.42 28.4C 

23.26 23.56 

10989 11105 

9822 10004 

102.89 103.15 

.77 .66 

.17 .11 

.94 .77 

.0091070 .0076504 

.0020642 .0012685 

.0111712 .0089188 

7. Md : mol.wt. dry basis 
.44 C02+.32 02+.28(CO+N2) 

8. Ms : mol.wt. wet basis 
Md(l-Bws)+18 Bws 

9. Vs : ft/sec 
Kp Cp (sqrDP)sqr(Ts/(Ps Ms)) 

Vs As(60 sec/min) 
10. Q : cfm 

11. Qstd : dscfm 
Q(l-BwS)(PS/Pstd)(Tstd/Ts) 

12. I : percent 
((100 Ts)(.002669 Vlc+(Vm Pm/Tm)]/  

(60 Theta Vs Ps An) 

13. E,PM : pounds/hr 
(Mn/Vmstd) (Qstd) (60)/453590 
a. Front half 
b. Back half 
Total 

14. C,PM : grains/dscf 
(Mn/Vmstd)(.Ol54 grains/mg) 
a. Front half 
b. Back half 
Total 

.0451652 I .03808061 .040680C 

28.8361 28.8361 28.836 

AVG . 

N/A 

N/A 

N/A 

N/A 

N/A 

-0413086 

N/A 

N/A 

23.73 

11211 

10006 

102.52 

1.00 
.13 

1.13 

.0115632 

.0015367 

.0130999 
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29.86 

-.2 

64.853 

.6664 

3.558 

131.32 

101.64 

63 

1.00 

19.00 

16.60 

. -. . .. 

i ?  

29.86 

-.2 

52.999 

v 
2.436 

138.12 

103.94 

7 6 

.93 

19.17 

41.10 

13 

70.68 

2.21 

Kirby Forest Industries - Silsbee Particleboard Plant 
C-006. Face Dryer Polutrol 
PM/CO/VOC/HCHO Emissions Tests May 21,'1991 

132 

5.51 

Collected test data 

1. As : sq ft 

2. Dn : in. 

3. cp : dimensionless 

4. Theta : minutes 

5. Y : dimensionless 

6. Pbar : in. Hg 

1. Pg : in. HZO 

8. vm : cf (dry gas) 

9. sqr(DP),avg: in.H20^.5 

10. DH : in. H20 

11. ts : degrees F 

12. tm : degrees F 

P . VlC 
14. C02 : percent 

15. 02 : percent 

16. CO : ppm (NDIR) 

17. M,PH : milligrams 
a. Front half 
b. Back half 

18. c,voc : ppm as propane 

19. HCHO : ppm 

RUN 1 

1.815 

.301 

.84 

6a 

1-00 

RUN 2 RUN 3 

7.875 1 . 8 1 5  

1.00 1.00 

29.86 

-.2 

53.511 

.5789 

2.608 

143.16 

94.26 

53 

.81 

19.33 

49.20 

16.9 
.8 

62.92 

1.63 

3.1 

139.53 

36 

89 

3 
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Calculations: RUN 1 

1. Pm : in.Hg 

2. Ps : in. Hg 

(DB/13.6)+Pbar 30.05 

(Pg/l3.6)+Pbar 29.85 

((Dn/24)^2)(3.1416) 4.942e-4 

Vm Y(Fm/Pstd)(Tstd/Tm) 51.20022 

(.04707cf/ml)(Vlc) 2.49471 

3. A n  : sq ft 

4. Vmstd: dscf 

5. Vwstd: scf 

6. Bws : dimensionless 
Vwstd/(Vwstd+Vmstd) .0464608 

7. Md : mol.wt. dry basis 
.44 CO2+.32 OZ+.28(CO+NZ) 28.91187 

Md(l-Bws)+l8 Bus 28.40 
8. Ms : mol.wt. wet basis 

9. Vs : ft/sec 

10. Q : cfm 

Kp Cp (sqrDP)sqr(Ts/(Ps M s ) )  35.07 

Vs A s ( 6 0  sec/min) 16568 

11. Qstd : dscfm 
Q(1-Bws)(Ps/~std)(Tstd/Ts) 13795 

12. I : percent 
((100 Ts)(.002669 Vlc+(Vm Pm/Tm)]/ 98.58 

(60 Theta Vs Ps An)  

13. E,PM : pounds/hr 
(Mn/Vmstd) (Qstd) (60)/453590 
a. Front half .60 
b. Back half .03 
Total -63 

14. C,PM : grains/dscf 
(Mn/Vmstd) ( .0154 grains/mg) 
a. Front half .0050832 
b. Back half .0002406 
Total .0053238 

15. E,CO : pounds/hr 
(C,CO*7.2708e-8)(6O)(Qstd) 2.96 

16. C,VOC: ppm 
(C,VOC as propane)(3) 189 

17. E,VOC: poundslhr 

18. E,HCHO: pounds/hr 

(C,VOC*3.1161e-8)(60)(Qstd) 4.87 

(C,HCH0)(7.7902e-08) .11 

i 

RUN 2 RUN 3 AVG . 
30.12 30.04 N/A 

29.85 29.85 N/A 

4.942e-4 4.942e-4 N/A 

61.37940 49.81892 N/A 

2.96541 2.8242 N/A 

-0460862 .0536480 .0487317 

28.92 28.91613 N/A 

28.42 28.33 N/A 

40.16 33.09 36.11 

18976 15636 17060 

15961 13030 14262 

102.14 101.56 100.76 

.74 -78 -71 

.13 -10 .09 

.87 .89 .79 

.0053943 .0069861 .0058212 

.0009283 -0009274 .0006988 

.0063226 .0079135 .0065200 

1.16 2.34 2.15 

212 396 266 

6.33 9.65 6.95 

.17 .34 .20 

Kirby Forest Industries - Silsbee Particleboard Plant 
C-006 Face Dryer Polutrol 
PM/CO/VOC/HCHO Emissions Tests May 21, 1991 



Kirby Forest Industries - Silsbee Particleboard Plant 
C-005 Core Dryer Polutrol 
PM/CO/VOC/HCHO Emissions Tests May 22, 1991 
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Collected test data RUN 1 RUN 2 RUN 3 

(1. As : sq ft I 7.8751 7.8751 7.8751 
I 

.301 I I 
: in. I 

I 
12. Dn 

I 
-841 

I 
: dimensionless I 

I 
13. CP 

I I I I 
I 60 I 60 I 60 I 

I 
I 

1.001 
I I 

: dimensionless I 
I I I I I 

I 

I 
.3011 

.841 

I 
I 

.301 I 
.84) 

: minutes 14. Theta 

15. Y 
I 

1.00) 
I 

1.001 

16. Pbar : in. Hg I 29.921 29.92 

-.23 
I I 

: in. HZO I 
I 

I I 
: cf (dry gas) I 59.8221 59.42 18. vm 

I I I 
19. sqr(DP),avg: in.~~0-.5 I .62821 .6246 

I 
3.171 3.144 

I 
: in. H20 1 

I 
110. DH 

I I 
: degrees F I 151.441 162.00 

I 
111. ts 

I I 
: degrees F 1 101.561 99.34 

I 

50 
I I 

: ml I 
I 

1.00 
I 

1.001 
I 

: percent I 
I 

I I 
: percent I 19.701 13.80 

I 

I I 
: ppm (NDIR) I 68.901 37.50 

I 

I I 
I : milligrams I 

I 
I 
I -31 

I I I 
I 

1.111 
I I 

: ppm I 
I I I 

-.231 17 .  pg 

112. tm 

113. Vlc 

114. CO2 

115. 02 

116. CO 

117. M,PM 

46.51 

28.3 
1 

I a. Front half 
I b. Back half 

118. C,VOC : ppm as propane I 50.081 44.32 

.29 (19. HCHO 

35.11 

29.921 
I 
I 

I 
I 
I 
I 
I 
I 

1.001 

-.231 

62.166 I 
.6436 I 

3.36) 

161.921 158.45 

95.221 

52 I 

I 
19.601 

44 
I 

25.401 

24.41 
1.81 

45.21 

.751 

47 

1 

I 
I 

I 



0 

.- - -  30.15 

29.90 d 

. 

30.15 30.17 N/A 

29.90 29.90 N/A 

J 

4.942e-4 

56.68510 

i 

4.942e-4 4.942e-4 N/A 

56.52406 59.60643 N/A 

I 

.0371770 

28.948 

28.54 

38.18 

18042 

14992 

100.43 

16 

~~ 

.0399728 .0394437 .0388645 

28.952 28.944 N/A 

28.51 28.51 N/A 

38.31 39.47 38.66 

18101 18651 18265 

14743 15201 14979 

101.83 104.15 102.14 

Kirby Forest Industries - Silsbee Particleboard Plant 

1.23 
.01 

1.24 

~ 

C-00s Core Dryer Polutrol 
PM/CO/VOC/HCHO Emissions Tests May 2 2 ,  1991 

.98 .82 1.01 

.03 .06 .04 
1.01 .88 1.04 

Calculations: 

1. Pm : in.Hg 
(DH/13.6)+Pbar 

(Pg/13.6)+Pbar 

((Dn/24)-2) (3.1416) 

Vm Y(Pm/Pstd)(Tstd/Tm) 

(.04707cf/ml)(vlc) 

Vwstd/(Vwstd+Vmstd) 

2 .  Ps : in. Hg 

3. An : sq ft 

4. Vmstd: dscf 

5 .  Vwstd: scf 

6. BWS : dimensionless 

.0095358 

.0000815 

.0096173 

4.51 

7. Md : mol.wt. dry basis 
.44 C02+.32 02+.28(CO+N2) 

.0077103 -0063040 .0078501 

.0002725 .0004651 .0002730 

.0079828 .0067691 .0081231 

2.41 1.68 2.87 

8. Ms : mol.wt. wet basis 
Md(l-Bws)+lB Bws 

9. Vs : ft/sec 
Kp Cp (sqrDP)sqr(Ts/(Ps Ms)) 

10. Q : cfm 
Vs A s ( 6 0  sec/min) 

11. Qstd : dscfm 
Q(1-Bws)(Ps/Pstd)(Tstd/Ts) 

12. I : percent 
((100 Ts)(.002669 Vlc+(Vm pm/Tm)]/ 

(60 Theta Vs Ps An) 

13. E,PM : pounds/hr 
(Mn/Vmstd) (Qstd) (60)/453590 
a. Front half 
b. Back half 
Total 

(Mn/Vmstd)(.0154 grains/mg) 
a. Front half 
b. Back half 
Total 

14. C,PM : grains/dscf 

L S .  E,CO : pounds/hr 
(C,CO*7.2708e-8)(60)(Qstd) 

16. C,VOC: ppm 
(C,VOC as propane)(3) 

17. E,VOC: pounds/hr 
(C,VOC*3.1161e-8)(60)(Qstd)  

18. E,HCHO: pounds/hr 
(CrHCH0)(7.79D2e-08) 

150 

4.21 

.08 

RIM 1 RUN 2 RUN 3 AVG . 

~ 

133 136 140 

3.66 3.85 3.91 

.02 .05 .05  

2.188755 1 2.3535 I 2.44764 1 N/AI 
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Kirby Forest Industries - Silsbee Particleboard Plant 

... 
V-016 Press Vent No. 2 
PM/VOC/HCHO Emissions Tests May 23, 1991 

Collected test data 

11. As : sq ft 
I 

I 

I 

I 

12. Dn : in. 

13. CP : dimensionless 

14. Theta : minutes 

15. Y : dimensionless 
~ 

16. Pbar : in. Hg 

: in. HZO 
I 
17. pg 
I 

I 

I 

I 

18. vm : cf (dry gas) 

1 %  sqr(DP),avg: in.H20-.5 (stack; 

19b sqr(DP),avg: in.H20^.5 (point] 

110. DH : in. H20 

111. ts : degrees F 

I 
112. tm : degrees F 
I 
113. Vlc : r n l  
I 
114. COZ : percent 
I 
115. 02 : percent 
I 
116. M,PM : milligrams 
I a. Front half 
I b. Back half 

RUN 1 

13.63538 

.3oi 

.84 

33.98333 

1.00 

RUN 2 

13.63538 

.301 

.84 

40.41667 

1.00 

RUN 3 

13.63538 I 
I 

.301 I 
I 

.84 I 
I 

34.66667 I 
I 

1.001 

29.921 29.921 29.921 
I I i 

01 01 01 
34.8371 I 41.4171 I 35.5261 i 

I 
.5711 I I I 

.5711 I .5711 I 
I 

.6458 1 
I I 

.6458 I .647 I 
I I I 

3.56431 3.58331 3.57141 
I I I 

114.571 121.441 115.141 
I I i 

91.931 105.831 103.431 
I 

26.51 
I I 

31 I 28 I 
I 

.001 
I I 

.001 .001 
I I I 

20.901 20.901 20.901 
1 I I 
I I I 

59.61 48.6 
4.41 3.2 

24.21 
3.81 

I I i 
40.321 80.451 135.911 

I I I 
2.521 2.251 1.551 

117.05 

86 

2 



i 

" t F i  

. 

30.18 

1 

. .- 30.18 N/1 

/-.. -. 
4.942e-4 

38.98830 

i.L. 

4.942e-4 N/l 

33.58423 N / l  

I. 

1.31796 

.0326986 

28.836 

28.48 

.. 
.. 

1.247355 N/l 

.0358110 .036702f 

28.836 N/Z 

28.45 N / I  

. ,  

33.88 
38.38 

27715 

24345 

96.51 

Kirby Forest Industries - Silsbee Particleboard Plant 
V-016 Press Vent N o .  2 
PM/VOC/HCHO Emissions Tests May 23, 1991 

33.71 33.75 
38.12 38-22 

27581 27631 

24413 24355 

96.83 97.56 

Calculations: 

.0191965 

.0012640 

.0204605 

241 

7.40 

1. PRI : in.Hg 
(DH/13.6)+Pbar 

.0110969 .0191983 

.0017425 .0016740 
-0128394 .0208724 

408 257 

10.75 7.09 

2 .  Ps : in. Hg 
(Pg/13.6)+Pbar 

((Dn/24)^2)(3.1416) 
3. An : sq ft 

4. Vmstd: dscf 
Vm Y(PRI/Pstd)(Tstd/Tm) 

5. Vwstd: scf 
(.04707cf/ml)(~lc) 

6. BWS : dimensionless 
Vwstd/(Vwstd+Vmstd) 

7. Md : mol.&. dry basis 
.44 C02+.32 02+.28(CO+NZ) 

8. Ms : mol.&. wet basis 
Md(l-Bws)+l8 BWS 

9. Vs : ft/sec 
Kp Cp (sqrDP)sqr(Ts/(Ps M s ) )  
Stack 
Point 

10. Q : cfm 
Vs(stack)As(60 sec/min) 

Q(1-Bws)(Ps/Pstd)(Tstd/Ts) 

12. I : percent 
((100 Ts)(.002669 Vlc+(Vm Pm/Tm)]/  

13. E,PM : pounds/hr 

11. Qstd : dscfm 

(60 Theta Vs(point)Ps An) 

( Mn/Vmstd) ( Qstd ) (theta ) /453 5 90 
a. Front half 
b. Back half 
Total 

(Mn/Vmstd) (-0154 grains/mg) 
a. Front half 
b. Back half 
Total 

14. C,PM : grains/dscf 

16. C,VOC: ppm 

17. E,VOC: pounds/hr 

(C.VOC as propane)(3) 

(CrvOC*3.l161e-8)(theta)(Qstd) 

(C,HCHO)(7.7902e-O8)(theta)Qstd 
L8. E,HCHO: pounds/hr 

RUN 1 

30.11 

29.9: 

4.942e-1 

33.6184: 

1.4591: 

.041598: 

28.83t 

28.35 

33.7: 
38.14 

2759E 
~~ 

24306 

99.32 

3.23 
.24 

3.47 

.0273016 

.0020156 

.0293172 

121 

3.11 

.16 

29.921 29.921 N/l 

I I 

I I 
2.701 1.341 2-43 -21 
.18 .21 

2.881 1.561 2.63 

I I 

-171 .lo1 -15 

18 

... ._ 
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Kirby Forest Industries - Silsbee Particleboard Plant 
V-017 Press Vent No. 3 
PM/VOC/HCHO Emissions Tests May 23, 1991 

Collected test data RUN 1 RUN 2 RUN 3 

11. AS : sq ft 1 13.635381 13.635381 13.635381 

.301 I 
I I I 

12. Dn : in. I 
I 

.84 I 
I 

: dimensionless I 
I 
13. CP 

I I I I I 

I 
1.001 

I I 
: dimensionless I 1.001 

I 

I 

I 
.301 I 

.E41 

I 

I 
.301 I 

.E41 

: minutes 1 35.53333) 34.41667) 38.83333) (4. Theta 

15. Y 
I 

1.001 

16. Pbar : in. Hg I 29.911 29.901 29.901 

-.OS1 

18. vm : cf ( d r y  gas) I 32.7111 31.6241 35.6741 

I I 
17. pg 
I I I I I 

I 
-.05( 

I 
-.os1 

I 
: in. H2O I 

I 
.5589 I 

I I I I 
19a sqr(DP),avg: in.H20^.5 (stack)/ .5589( .55891 

I 

I I I I 
.582 I 

: in. H20 I 2.94381 2.89291 2.88751 

I I I I 

I 
19b sqr(DP),avg: in.H20^.5 (point)l .5831) .58431 

110. DH 
I I I I 

: degrees F I 101.251 105.291 100.751 102.43 
I 
111. ts 

I I I I 
: degrees F I 98.561 103.931 106.131 

I 
112. tm 

I I I I 
I 24 I 24 I 26 I 

I 
-001 

I 
: percent I 

: ml 
I 

I 
113. Vlc 

114. C02 
I 

.001 
I 

.001 
I 

20.901 
I 

20.901 
I I 

: percent I 20.901 
I 
115. 02 

I I I I 
I I : milligrams I 

I 

5.81 2.91 2.21 
1 a. Front half I 
I b. Back half I 

I I I I I 

I I I I 
119. HCHO : ppm I 
I I I I I 

16-81 16.41 
I 

14.41 
116. M,PM 

13 

3 

118. C,VOC : ppm as propane I 16.491 10.941 12.531 

4.41 1.371 
I 

2.911 

_. 
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1. Pm : in.Hg 

2.  Ps : in. Hg 

(DH/13.6)+Pbar 

(Pg/l3.6)+Pbar 

3. An : sq ft 
((Dn/24)-2)(3.1416) 

Vm Y(Pm/Pstd)(Tstd/'Rn) 

(.04707cf/ml)(~lc) 

4. Vmstd: dscf 

5. Vwstd: scf 

6. Bws : dimensionless 
Vwstd/(Vwstd+Vmstd) 

7. Hd : mol.wt. dry basis 
.44 C02+.32 02+.28(CO+NZ) 

8. MS : mol.wt. wet basis 
Md(l-Bws)+18 Ewe 

-. 
.. 

72 

30.13 30.11 30.11 N/A 

29.91 29.90 29.90 N/A 

4.942e-4 4.942e-4 4.942e-4 N/A 

31.13468 29.79983 33.48514 N/A 

1.12968 1.12968 1.22382 N/A 

.0350132 .0365243 .0352595 -0355990 

28.836 28.836 28.836 N/A 

28.46 28.44 28.45 N/A 

- 
7 

9. Vs : ft/sec 
Kp Cp (sqrDP)sqr(Ts/(Ps Me)) 
Stack 
Point 

10. Q : cfm 
Vs(stack)As(60 sec/min) 

i.3 

..> ..I 
32.59 32.73 
34.01 34.21 

26666 26774 

7 

32.59 
33.93 

26659 

.- 

32.64 
34.05 

26700 

12. I : percent 
((100 Ts)(.002669 Vlc+(Vm Pm/Tm)]/ 

(60 Theta Vs(point)Ps An) 
95.78 94.93 94.43 95.04 

I I 

13. E,PM : pounds/hr 
(Mn/Vmstd) (Qstd) (theta) /453590 
a. Front half 
b. Back half 
Total 

14. C,PM : grains/dscf 
(Mn/Vmstd)(.Ol54 grains/mg) 
a. Front half 
b. Back half 
Total 

.88 1.01 1.04 .97 

.35 .18 .14 .22  
1.23 1.18 1.18 1.20 

.0071226 .0084752 -0077264 .0077747 
-0028688 .0014987 .0010118 .0017931 
.0099914 -0099739 .0087382 .0095678 

11. Qstd : dscfm I 241971 240751 241981 241571 
Q(1-Bws)(Ps/Pstd)(Tstd/Ts) 

49 

1.33 

.19 

33 38 40 

.85 1.10 1.09 

.28 .10 .19 

16. C,VoC: ppm 
(C,VOC as propane)(3) 

(C,VOC*3.1161e-8)(theta)(Qstd) 
17. E,VOC: pounds/hr 

18. E,HCHO: pounds/hr 
(C,HCHO)(7.7902e-O8)(theta)Qstd 



~~~ 

~~ _ _ ~  ___ 
T p  :a  : A  

: ?T 21 

, a ,ii 

... .. . 
. -  Kirby Forest Industries - Silsbee Particleboard Plant 

V-018 Cooling Wheel Vent (Press Vent NO. 4) 
PM/VOC/HCHO Emissions Tests May 24, 1991 

.ai: 

. . < a  

.. . 

' -1 

. .. ._ 

.- 

Collected test data RUN 1 RUN 2 RUN 3 

11. As : sq ft 1 13.635381 13.635381 13.635381 

.3011 

-841 

I I I I I 
12. Dn : in. I 

I I I I I 
: dimensionless I 

I I I I 
I 60 I 60 I 60 I 

I I 
1.001 1.001 

I I I 
15. Y : dimensionless I 1.00) 
I I I I I 

I 
-.os1 

I I 
-.os1 -.os/ 

I I 
: in. HZO I 

I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 
I I I I I 

I I I 
.001 .oo I .001 

I I 
114. COZ : percent I 
I I I I I 
115. 02 : percent I 20.901 20.901 20.901 
I I I 1 I 

I I I 

I I I I 

I I I 

I I I I I 

.301/ .301 I 

.84 I .841 

: minutes 
1 3 *  cp 
14. Theta 

16. Pbar : in. Hg 1 29-94) 29.941 29.941 

: cf (dry gas) I 56.8881 55.9291 55.8531 

.5925 I 

: in. €120 I 3.0146) 2.98751 2.97711 

1 7 *  pg 
18. vm 

19. sqr(DP),avg: in.H20-.5 I -59321 .5924( 

110. DH 

111. ts i degrees F I 105.881 112.331 109.671 109.29 

112. tm : degrees F I 102.601 101.171 99.191 

33.5) 113. vlc I 32.51 31 I : ml 

I 

I 

I 

6.71 
(16. M,PM : milligrams 
I a. Front half I 11.61 16.21 
I b. Back half I 7.41 6.61 5.31 

118. c,voc : ppm as propane I 7.081 4.541 

119. HCHO : ppm I 1.31 

6.751 6 

1 2.321 
I 

.82 I 



"-. 

30.16 

29.93 

. -- 
; .e 

30.16 

29.95 

I 

I 

30.16 

29.93 

4.942e-4 

53.15878 

1.576845 

.0288084 

28.836 

28.52 

34.75 

28433 

25606 

95.48 

Kirby Forest Industries - Silsbee Particleboard Plant 
V-018 Cooling Wheel Vent (Press Vent No. 4) 
PM/VOC/HCHO Emissions Tests May 24, 1991 

N/P 

N/P 

N/I 

N/P 

N/P 

.0277394 

N/P 

N/A 

34.75 

28428 

25647 

95.65 

Calculations : 

53.82060 

1.529775 

1. Pm : in.Hg 
(DH/13.6)+Pbar 

(Pg/13.6)+Pbar 

((Dn/24)-2)(3.1416) 

Vm Y(Pm/Pstd)(Tstd/Tm) 

(.04707cf/ml)(~lc) 

Vwstd/(Vwstd+Vmstd) 

2. Ps : in. Hg 

3. An : sq ft 

4. Vmstd: dscf 

5. Vwstd: scf 

6. Bws : dimensionless 

53.04464 

1.45915 

7. Md : mol.wt. dry basis 
.44 C02+.32 02+.28(CO+NZ) 

28.54 

34.67 

28366 

25748 

96.13 

.73 

.47 
1.20 

.0033192 

.0021174 

.0054366 

21 

1.02 

.16 

8. Ms : mol.wt. wet basis 
Md(l-Bws)+lB Bws 

9. Vs : ft/sec 

10. Q : cfm 

KP Cp (sqrDP)sqr(Ts/(Ps Ms)) 

Vs As(60 sec/min) 

11. Qstd : dscfm 
Q(l-BwS)(PS/Pstd)(Tstd/Ts) 

12. I : percent 
[(loo Ts)(.002669 Vlc+(Vm pm/nO)]/ 

13. E,PM : pounds/hr 

(60 Theta Vs Ps An) 

(Mn/Vmstd)(Qstd)(60)/453590 
a. Front half 
b. Back half 
Total 

14. C,PM : grains/dscf 
(Mn/Vmstd)(.0154 grains/mg) 
a. Front half 
b. ' Back half 
Total 

L6. C,Voc: ppm 

L7. E,VOC: pounds/hr 

(C,VOC as propane)(3) 

(C,VOC*3.1161e-8)(60)(Qstd) 

L8. E,HCHO: pounds/hr 
(C,HCH0)(7.7902e-O8)(theta)Qstd 

28.55 

34.82 

28484 

25586 

95.35 

1.03 
.42 

1.45 

.0047032 

.0019161 
-0066193 

14 

.65 

.10 

RUN 1 RUN 2 

.43 

.34 

.76 

.73 

.41 
1.14 

4.942e-41 4.942e-4 

.0019410 
-0015354 
.0034764 

20 

-97 

.28 

.0033211 

.0018563 

.0051774 

18 

* 88 

-18 

.02763801 .0267719 

28.836 28.836 1-  ~ 

RUN 3 AVG . 
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Kirby Forest Industries 
Formaldehyde concentration determinations 
Treated XAD-2 sample tubes collected May 20 through 24, 1991 
Stack Emissions Samples Taken with SKC 222-3 

.. 

a 

Calculations: 

Sample volume at std. conditions: 

Ppm: (mg sample/volume, liters)(24040/mw) 

(minutes)(flow rate)(Pbar/29.92)(528/Ta) 

mw HCHO = 30 

Y .  

.. 
5. 
;bd 

4465741 114371 .461 29.94 
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5 . 0  NOMENCLATURE 

SYMBOL UNITS DESCRIPTION 

""""=""'"""'""""=""""--=---------------~------~=---------=---=--------=-------------~-------- 
An f t  Nozzle area 

A.3 f t 2  S tack  area 

BWB dimensionless ProDortio" of w a t * r  Y ( l D 0 I  

c02 p e r c e n t  Carban d i o x i d e  c o n t e n t  bv volume 

co PBZCBDt Carbon monoxide c o n t e n t  bv volume 

CP dimens ionless  P i t o t  c o r r e c t i o n  f a c t o r  

C,PM q r a i n d d s c f  P a r t i c u l a t e  EO"CB"tZIIti0" 

C'PM qr/deof@lZ% co2 P a r t i c u l a t e  emissions c o r r e c t e d  to 12% e n 8 8 8  air 

D" inches Nozzle d iameter  

delta 8 in. E20 P r e s s u r e  d r w  across meter o r i f i c e  (also DE) 

delta P in. E20 Stack  Y B l o E i t Y  ~zessure head (ala0 DP1 

E,PM I/hr P a r t i c u l a t e  emission r a t e  

P decf  V o l u m e  O f  f l u e  gas uer 10' BTU 

I per c e n t  Per c e n t  i s o k i n a t i c  eomplinu 

KP c D n s i s t B n t  P i t o t  tube  c o n s t a n t  - 85.49 

M,PM milliqrams P a r t i c u l a t e   ample weiqht 

Md #/1 mole Dry molecular wt. of s t a c k  uas 

MB # I #  mole W e t  molecular  wt. O f  s t a c k  qas 

N2 percent Nitroqen c o n t e n t  bv volume 

02 verceLlt m e n  c o n t e n t  bv volume 

Pbar in. 89 Barometric vresaure 

PU in. 820 s t a t i c  PressYZB 

Pm in. 8U Meter pressure - P b a r + ( d e l t a  0113.6) 

PB in. 8.a Stack  pre(~~ure  * Pbarr (Pq/ l3 .6)  

P s t d  in. E9 Standard PreQeUre - 29.92 

0 ft3/min Volumetric flow r a t e  a t  s t a c k  c o n d i t i o n e  

Oatd decf/min V O l u m e t r i C  flow rate a t  d r y ,  s t d .  c o n d i t i o n e  

Theta minutes Samvlinu t i m e  DBT run 

t m  OF Meter temvera ture  (Tm denotes  OR) 

t e  op Stack  tammrature (Te denotes  %I 
T s t d  OR Standard  t e m w e r a t u e  - 528O 

Vlc: ml V o l u m e  of W a t e r  c o l l e c t e d  

Vm f t 3  Volume o f  d r y  q a s  sampled 

Vmetd d s e f  Sam~le volume at s t a n d a r d  c o n d i t i o n s  

w s t d  B C t  smv1e volume O f  w a t e r  vapor 

Y dimenaionlese  meter correction f a c t o r  

xeair carcant Gxcesa air 
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6.0 CALIBRATIONS Measurement devices used by Environmental Monitoring Laboratories and subject 
to changes in measurement precision are initially calibrated prior to use. Those instruments for which 
calibration factors are subject to change or for which calibration checks are required, are calibrated 
following each field use or as otherwise directed and noted. Calibration procedures for specific equipment 
are as follows. 

Drv Gas Meter: Dry gas meters are periodically removed &om the sampliug consoles and cleaned and 
repaired (new gaskets etc. as required). Following the overhaul of a meter, the meaSuring precision is 
checked by the Bell Prover Method and adjusted wben necessary to read to within 2% of 100% acrmracy. 
This service is provided by Big Three Meter Company in JaCgSon, Mississippi. Overhaul service or any 
six month period is followed by a five point calibration described in APTD-0576 using either a wet test 
meter or calibrated dry gas meter (used exclusively for calibrations) as a standard reference. Following 
field use, a gas meter calibration is checked in one of two ways. [I] Three calibration checks at 
intermediate orifice settings are performed or [21 orifice meter coeffiaents are used. 

I f a  meter coefficient obtained from pretest and post-test checks differs by more than 556, the coefficient 
0 giving the lower sample volume is used in the calculations. 

Orifice: The orifice coeffiaent is initially determined and is rechecked following a major gas meter repair 
and calibration. 

Nozzles: Three 
measurements on different axes are made; an average of those three readings is used in calculations. If 
the tolerance among measurements exceeds 0.004 inches (highest to lowest reading) the nozzle is repaired 
and recalibrated or discarded. 

Pitot Tubes: Pitot tubes meeting EPA geometry standards are assigned a coeffiaent of 0.84. Pitot 
tubes are visuaUy inspected for damage before, during and after use. Those pitot tubes not meeting the 
geometry standards are assigned a coefficient from the manufacturer's calibration which it retaina unless 
damaged. All pitot tubes used by Environmental Monitoring Laboratories are manufactured by NAPP, 
InC.  

Temperature Meas- Instruments: Most temperature measurements are made with a type K 
thermocouple and an Omega digital thermocouple thermometer which bas an initial calibration traceable 
to NBS. Other measurements are made using bimetallic dial thermometers. The thermocouples and dial 
thermometers are checked following or during a test series against en ASTM mercury in glass 
thermometer. 

Barometer: Aneroid field barometers are checked against and adjusted to readings from a mercury 
barometer or readings obtained from local weather authorities. 

Differential Pressure Gauees: Velocity head (delta P) and orifice pressure differential (delta HJ 
measurements are made using water manometers of the appropriate range unless otherwise noted in the 
test data Manometers do not require calibration 

Flame Ionization Detector (FID): VOC measurements were made with a Ratiisch portable flame 
ionization detector set in a range of 0 to 100 ppm or 0 to 1000 ppm propane. Following a suflicient warm 
up period the instrument was set to respond to and meaSuTe 22.1 ppm and 796 ppm calibration propane. 
Prior to  and following each sample run, the instrum ent's zero and span were checked and adjusted if 
necessary using supplies of air and calibration propane. 

Non-disoersive Infrared Analyzer (NDIR): Carbon monoxide measurements are made with a Beckman 864 
h h r e d  instrument calibrated in ranges of 0 to 1000 ppm and 0 to 5000 ppm Following a sufficient warm 
up period of at least 1 hour and prior to each sample run, the instrument's zero and span are checked and 
adjusted if nece- using a supply of 100% nitrogen and 600 ppm CO respectively. An intermediate 
check at 300 ppm CO is also performed. These calibrations and adjustments are repeated at the conclusion 

Personnel Samole Pumps: Sample pumps used for ground level monitoring and for formaldehyde sampling 
from emission points were calibrated with a bubble meter. Once adjusted, the pumps were calibrated 
three times for 60 seconds. The average of the three calibrations WBS used for the calibrated flow rate. 

Nozzles are checked before each field use with a precision (.001 in.) dial caliper. 

of each sampling period. 
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A. SAMl'LlNG AND ANALYTICAL DATA 



STACK CONFIGURATION 

Plan t  Name F* f P d L 2  
D a t a  For: pa&-%- Date 

... . . . . . . . . . . .  ;. . i ,  ' , .  .- 

. . .  . . . . . . . . .  , , .  

I ;  ; ;  ; ' :  - 1  , 
I , . !  

: :  

. .  
! 

. .  , : 
. ,  

, .  . :  

> :  

. .  ! 

I - . . .  _ _  . .  . . . .  
. .  

. . . . .  
. , .  . .  1 .  

. .  
... ! !  : I  ,~~ I 

, .  - . . . . . . . . . . . . . . . . .  
. . .  , .  . . . .  

. .  . :  I .:. 
. .  
I i i . . :  

, , .  

Stack d iameter  3L.s -2% 3 b . 9  33.1: 
Distance f rom p o r t s  t o  disturbance: 

d is tance  t o  upstream d is tu rbance  N 6 t' *.. 

.d is tance t o  downstream d is tu rbance  /d' - - 
upstream diameters 2 . 0  

downstream diameters 0 .  
M i n i m u m  No. po in ts  r e q u i r e d  2s- 

No. po in ts  se lec ted  

N i p p l e  length  7 
S r S  - 

I .  

minimum p o i i f s  

..... 1.....(.....1... ..,.....,.....,.... 
p a r t / c u l a t e  2 4  

v e l o c i t y -  - - - - - - 

PERCENT OF D i A t i E l E R  
P a i n t s  on a Diameter 

2 4 6 8 1 O i 2 1 4 1 6  
' o i n t  No 

1 . . 1 4 . 6  6.7 4 . 4  3.2 2.6 2.1 1.8 1.6 
2 ..85.4 2 5 . 0  14.6 10.5 8.2 6.7 5 . 7  1.9 
3 ........ 75.0 29.6 19.4 14.6 11.8 9.9 8.5 
4 93.3 70.4 32 .3  22.6 17.7 14.6 12.5 
5 .............. 85.4 67.7 34.2 25.0 20 .1  16.9 
6 .............. 95.6 80.6 65.8 35.6 26.9 2 2 . 0  
7 .................... 89.5 77.4 64.6 36.6 28.3 
8 .................... 96.8 85.4 75.0 63.4 37.5 
9 .......................... 91.8 82.3 73.1 6 2 . 5  
IO .......................... 97.4 e8.2 79.9 7 1 . 7  
II ................................ 93.3 85.4 78.0,  
12 ................................ 97.9 90.1 83.1 
13 ...................................... 94.3 81 .5  
14 ...................................... 98.2 91.5 
15 ............................................ 95.1 
16 ............................................ 98.4 

........ 

8 
9 
10 - - 
I I  

I Pg = i s  : 
P i t o t  10 c p  = 

R E M A K S  



.m 

I, 

...j 

.-_ -. 

, _  

~z 

- 

RUN No../ 

Meter Box JAC 5411 Y'l NO. Sample PIS. 5 k  5 GasAnaIysis & Remarks. 
SamPleBox Nm . 1 Minutesin. 2. x co, &?Le- 

Nozzle Oia. . L73 A H @  - Time 
Filter No. - 
Amb. Temp. 'F g 6 C.Factor 
8ar.Prerr. 'Hg Zq. 9 I StackTemp. Silica gel: 
Static Press. "H,O -. IC Ref. A P  L2 tare 6 L 2  fin 67S.r  'rdroK /d 

ProbdPItot ' 3 '7yL 0, -zL- 
a, --- Pitot Cp , s7 NOMOGRAPH 

Meter Temp. p 
% H,O / O  Condensate: A g l 3 3 L  

tare wo fin Z/.f 1 l Z * Y  /. 00 - 







PAICTICULATE CATCHANALYSIS: 

ANALYZED BY: . 

Pmba wDnh t l e a t m n t i  Transferred to a tared beder. acetone evamrated aver low heat, 



=ai2 2.25 Z 0 . L  

YS.2 P * k  m9!4 
Nozzle Oia. 
Filler No. Meter Temp. 

Amb. Temp. ‘F C-Factor 

Static Press, “H,O -.La Rei. A P  tare 

2’5 s 

Slack Temp. 







...- 
PAETICuLArn CATCH ANAiysIs. 

. .  

/ 
DATE ANALYZED: c. L S - F /  

SAHPLES DELIVERED BY: 

ANALYZED BY: 

F l l t a r  W-t: 

24 ho-, welahad to eonstant va ieht  

F i l t e r s  mea &id 2 bars at  1OSo C.  desiccated a t  learnt 

Probe vaeh  treanmntl 

desiccated a t  l eae t  24 hours. Miahed to C o n s t a t  waiaht. 

Wansferred to a tared beaker. acetone evarrcrated over lov heat. 





Meter Box /?A <f 913 yf No. Sample PIS. .- Gas Analysis J .J .A- . Remarks: 
! = SampleEox d e . 7  MinuteslPI. . 2.5 m, 1.  a 1.0 1 .  5 

0, zoq-- 7O.Y Z0.P 

I T Nozzle Oia. AH@ /4, Time - - - 
' - Filter NO. Meter Temp. - fk. f3sr r? 7 

Amb. Temp. 'F g B  C-Factor tare ZOO fin 23 
I .  -.. ear. Press. "Hg t4 f z Stack Temp. Silica gel: 

Static Press. *H,O . t 3  Ref. A P .tis t a r e L g /  , fin703 

NOMOGRAPH 
ProbelPitot 
Pitot Cp 

1 -  

- 
% H,O Condensate: PL.40 ,fe/ ?&&- 3 .- 

t -  

, 22 

71 

I 





Proka WMh treatrmlntl Transferred t o  a tared beaker, acetone evawrated over l o w  heat,  

desiccated a t  l e a s t  24 hours. veiqhed to constant WiQht .  



STACK CONF IGURATIOM / SAMPLE AND VELOCI T I  POINTS 

Plant  Name Source 
Data For: J Date 

Sketch o f  stack 
. .  
. ,  

; : I  
, .. 

i !... ' 

I " ,  

. ,  . .  
I . .  

.... ;...'-.-'..+...$ : . .  . .  . .  . .  , ! . ? I  
. . . I  ' : .  

. .  
, . . I  . .  : . . . .  , : . ,  : . . . .  . .  

.. . . .  ,: , .  -..- . . I _ . :  . .  

. . . . . . . . . . . . . . . . .  ... . .  , . .  . .  
: , . .  

. . .  . , . .  . :  

-.I-..:. :...:, ..... !.. , 
~ ''-L 7 .  , .  

I /  I 
I .  . i  I . .  , '  

, ,  , ! 

. , : : ,  

Stack diameter S0.Q" p & 
Distance from ports t o  disturbance: 

distance to upstream disturbance 

.distance to downstream disturbance 

upstream diameters 

downstream diameters 

Minimum No. points required, 

No. points selected 

Nipple length 3"n.v. 3 "/acc 
rc r4k 

, 

PERCENT OF O l A i i E l E R  
Points on a Diameter 

2 4 6 8 I O  12 14 16 
bint Ha 

I . . 1 4 . 6  6.7 4.4 3.2 2.6 2.1 1.8 1.6 
2 . . 8 5 . 6  25.0 14.6 10.5 8.2 6.7 5.7 4.9 
3 ........ 15.13 29.6 19.4 14.6 11.8 9.9 8.5 
4 ........ 93.3 10.4 3 2 . 3  22.6 17.1 14.6 12.5 
5 .............. 85.4 61.1 34.2 25.0 20.1 16.9 
6 .............. 95.6 80.6 65.8 35.6 26.9 22.0 
7 .................... 89.5 77.4 64.4 16.6 28.3 
8 .................... 96.8 85.4 75.0 63.4 31.5 
9 .......................... 91.8 82.3 13.1 62.5 
IO .......................... 97.6 08.2 19.9 71.7 
II ................................. 93.3 85.4 18.0 
12 ................................ 97.9 90.1 83.1 
13 ...................................... 94.3 87.5 
1 4  ....................................... 98.2 91.5 
1 5  ............................................ 95.1 
16 ............................................ 98.4 

REHARKS 



Gas Analysis Remarks: Meter Box i ikc <%?rt No. Sample PIS. / 
Iv’ MinutedPI. M), 33 I 5 9 r - s  Sample Box 0 < ,. ProbdPitot 1 1  c. 

Pitot Cp * f Y  NOMOGRAPH 
0, --- 
Time - - - 
--- 

Nozzle Dia. . 3 0 /  AH@ / . f<  
Filler NO. MeterTemp. 9 0  - /M4 /fa,+ z 7 k . 4 s 9  

Condensate: ,+UO rho 3 P Y 3  x7 
tare wu fin z - Arnb. Temp. ‘F g 7 C-Factor /. 0 

Bar. Press. ‘Hg t 4. 4 2- Slack Temp. 12s Silica gel: 
Static Press. “H,O L-, P :  Ref. A P ,L L tare L 5 L f i n L 6 S  

% H,O / a  





, 



I ____._-- 

FID Calibration: ..... time: / / b  0 time: time : . 
Range setting: U-PJOO 

Zero gas a;, 
span gas 1 &,z 
Span gas 2 C? , 4 c u  

> 

Air 
Pressure 

PSl 

FID Sample Fuel 

/ 2 .  u 

I 

I I 

I I 



Plant RUN NO. 
Source f y-016 4 0 .  2.- /JJ.?k /< Date s-23-?/ 

/ 
Test For V O C  Time start& 
Test Operators &/P - Time end /?J7 

IFID Calibration: ..... 

‘Span gas 2 w 

time: /J Lo 
Range setting: D -/oL1 o 

Span gas 1 21.2 nlk 
l~ero gas a;\ J 
I 

/ 

I 

time: time: . 
I I 

F I D  Sample 
Range Pressure 
PPm m a r  

Q - / ~ D  

I 

I 

psi 
L 

Air Oven Line Chart 
Presswe T p p  T p p  Speed 

cm/hr 
/</+L z(0 

PSL /a= 

Remarks : I 
I I 



Plant . RUN NO. 3 
Source /'- 0/6 d o .  2 KLaJL3 DateS -2t- 9/ 
T e s t  For )/oC Time  start= 
T e s t  Operators f l u / / ? &  Time end /&Y 

r 

/ 

time: 1 F I D  Calibration: ..... time: /rzO time : 
Range setting: 07000 
Zero gas Pr, 

Span gas 2 77610~~ 
Span gas 1 J. /. 2 p,"" 

Chart 
Speed 
cm/hr 

Oven 
*p 

Line 
T q P  

FID A i r  

j s h  'c zro 

- I 9 
I O  
I *  
1% 

I 1  

-I SI0 

L 
5 7 0  
Z S  
/S 

3 L  
31 



ANALYZED B Y : . B  

PILl!ERS: 

RLW NO. 2 I 3 
PILTBR No. J-b 1 <Lo ~6 z- 
PILTBR TARB. g.da . YI 1 )  g + I O  I . './// t 

1 s t  weighing I Y Y  70 I ~ U 2 6  ' Crll7 
2nd weighing I Y Y  6cl { r q L i G  I Y 317 
3rd v s i g h i n g  

Probo wash treatments Transferred to a tarad bea*er. acetone evawrated over low heat .  

desiccated at l e a s t  24 hours. weiqhsd to constant w d q h t .  



Sketch of stack 

. .  . .  I I I .  ' . I .  

-..LFr J - :  . ; 

..:. . ~ ! I ; , I  . ' : 

8 :  

. . . .  . ,  
. .  

, :  

. .  I ! 7 ' : - -  . .  
. . .  , .  

. ....... . . . . . . . . .  --. -. .- !. i : .  . .  . . . .  
, , '  

. .  . .  
: ,  

, , ! :  

I :  

I : . ' , , '  

. . .  . . . .  

, , .  
I !  

. .  , .~ 

... 
. .  
.. . . . . . . . . . . . . .  ~ . ,  - -, 

. . ,  . .  . .  
, . : : I . ; ,  

. .  
....... 

, .  
!..i . . . .  

. .  
* / I . .  , .  

. .  : >  
. .  

\>, Z Z '  

i. :' 

.< '- 

.. .- 

. . .. 

_.. 
0 .- 
?< +&i 

- - 

. . . .  . . . .  ................ . . . .  
, I ,  ! 
I 

. , . , . .  
1 . : : .  

. ,  , .  . . .  , I  

i_ . . . .  .......... 
, . , *  , 

! . .  
I 

l i  . .  , . 
, ,  . .  

upstream diameters 
downstrean diameters 

Minimum No. points required 

No. points selected 
Nipple length 

8 1  -.. ...... !L.!. . .  . ,  
: . .  . .  . !  . . . . .  

! , .  ... ~ . .  ! , I  

.. 

. .  . . . . . . . . . . . . . . . . .  , .. 
. .  

i . . : .  
. .  , . . I . : :  

, .  I 

, .  . .  
. .  

. , . , .  / I . '  
I i : :  . .  

I , .  

L 1 

PCRCENT OF OIAKIER 
Points on a Dianeter 

2 4 6 8 I O  I 2  14 16 
'oint No 

I . . 1 4 . 6  6.7 4.4 3.2 2.6 2.1 1.8 1.6 
2 . . 8 5 . 4  25.0 14.6 10.5 8.2 6.7 5.7 4.9 
3 ........ 75.0 29.6 19.4 14.6' 11.8 9.9 8.5 
4 ........ 93.3 70.4 32.3 22.6 17 .1  14.6 12.5 
5 .............. 85.4 67.7 34.2 25.0 20.1 16.9 
6 .............. 95.6 8 0 . 6  65.8 15.6 26.9 22.0 
7 .................... 89.5  77.6 64.4 36.6 28.3 
8 .................... 9 6 . 8  85.4 75.0 63.4 37.S 
9 11.8 82.3 73.1 62.5 
10 .......................... 97.4 88.2 79.9 11.7 
I I  ................... I ............ 93.3 85.4 78.0 
12 ................................ 97.9 90.1 83.1 
13 ...................................... 94.3 87.5 
1 4  ...................................... 98.2 91.5 
15  ............................................ 95.1 
16 ............................................ 98.4 

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

I Pq i Is = 
Pitot IO cp = 

Rf HARKS 



A i 3  

- 
-_ - 2' 
.:- 

- 

... 
- 4  

, _.I 

- . ,4 

'I 

..: 

1 

rmsaut I 7 W  

Plant& A, 

Test F o r y h  / V O C /  H L H U  Date I-LJ 4/  
Test Operato&& h / A  - 
Meter Box RGC fy/J Y? NO. Sample PW. Gas Analysis /A  Remarks: 

SampleBox ,dp. 7 MinuteslPt. 

Pitot Cp . K Y  NOMOGRAPH 

Sampling Locatdn e - f P n v  J,4A/ .. 31 V - 0 / 7  RUN No. 

, 

CO, --- 
0, --- 
w --- 
Time - - - 

ProbelPitot 5' ;* c 

Nozzle Dia. ,JO' A H @  /. TJ- 
Filter No. Meter Temp. - /4l / /O f f d 3  7s r/5 

Amb. Temp. *F 50  CTactor tare 28- fin Z/ 
Bar. Press. 'Hg 2-4.5 I Stack Temp. Silica gel: 
Static Press. "H,O -. o S Ref. A P .LL 

~ 

//<Hi, JAB Y O l S  0 7  % H,O Candensate: 

tare 1- ~ 7 ,  fin UZ 
~ 



Meter Box LAC C C i l J t f  No.SamplePts. Gas Analysis AU 
/a. I MinutedR. . .. , .. Sample Box 

I .  ProWPitot J , 4 c -  

Pitot Cp rr7 NOMOGRAPH 
- AH@ iN Nonle Oia. 

Filter No. Meter Temp. 

Amb. Temp. ‘F ’?> CFactor 
Bar. Press. ‘Hg 2 4 . 5  o Stack Temp. 

% H,O Condensate: 
. 

-? . *d 
. Static Press. ‘H,O - . OF Ref. A P ,L t 

. .- 

A C C  l J  No.SamplePts. 11 Gas Analysis 
MinutedR. 

ProWPitot 4 

Pitot Cp rr7 NOMOGRAPH 
- -~ Nonle Oia. AH@ 

Meter Temp 11 % H,O 
Filter No. 

. .. 

Amb. Temp. ‘F ’?> CFactor 
Bar. Press. ‘Hg 2 4 . 5  o Stack Temp. 

-? *d 

. Static Press. ‘H,O - . OF Ref. A P 

.- II 





Source 
Test  or I /O(  
Test Operators &-f fiw 

Date <-Ll*q/ 
Time start/To? 
Time end h? 

& 

FID Calibration: ..,.. time: / G o o  

Range setting: 
Zero gas 0 v 

J 

span Span gas gas 2 / 

time : time: . 

Fuel 
Pressure 

PS 1 
FID- 
Scale 
PPm 

FID 
Range 
PP* 

Air 
Pressure 

PS1 
time 

n 
I 
t - 
s 6 . .  

z 
S 

G 
3%. 



RUN No. / 
/ / - 0 / 7  3. 3 P - J J  Date r-27-41 

i /  Test FOS H 6  C Time s t m m  
Test Operators L - I - I c . u ( / d  Time end / f Y 3  

FID Calibration: ..... time: / ? Y o  time: time: . 
Range setting: O-icao 

Span gas 1 21 .2  f i ~ h  

I 

Zero gas at;\ v 
U 

Span gas 2 74An,h /-- 

ur . 

FID 

PPm 
time I Scale 

I ,  I 7 

L1 I 7 

FID Sample Fuel 
Range Pressuxe Presspre 
PPm I I PSJ- 

I I 

/L.o JXO 

I 

Chart 
Speed 
m/ht 

I 



Plant /d-l f l  I .  RUN NO. 3 
Source 11 / 7  Date <.r3-4/  

Test Operators r z - d - q  PI dzRc Time end 2/36 
Test For 1/3 L Time start*?n 

FID Calibration: ..... time: 2 0 15 time: time: . 
Range setting: [),,I&o 

Zero gas /& - 
Span gas 1 2 1 ,  2 nn- & 
Span gas 2 

I 

Sample 
Pressure 
mBar 

Fuel 
Pressure 

PSl 

Air 
Pressure 

FID 
psi 

L-Q L Z O  /+ IS 0 

I I I 
I I I 
I I  I 
I I  I 

- 
Remarks : 



F i l t s r  u.armont: 

24 hours, rriqhed to conmtant Mioht 

Filters men dried 2 hours at 105' C, daaiccsted at Ieaet 

Probe vash treotmsnt: Transferred to a tared beaker. acetone evawrated over lov heat. 

desiccated at leaat 24 hours. w i s h e d  to constant w i g h t .  









Probe wash trea-nt: Transferred to a tared baker. acetone wawrated  over low heat. 

deaiccated a t  l e a s t  1 4  houre, vaished t o  constant -baht. 

PROBB W E :  



-.. 

.._1 

B. COTRACE 



, ..I 

I :  



l -  
I ... 

I :  



l -  

, 
, -- 





x ." 
i ._ 



. .,. 

. 



, .... 

, i *  



... , .. .. ; a  

'" . ... . .  

Y 

. 



. a "  



.: 
Y 





... 



f 
I 

. .... :- 

f: . . .  ... 

: - . . . . . . . .. .. .- 

a; 



~~ ~ . . . . ... 

I 

.... C. AMBIENT MONTI'OR DATA 



Time start 

Tlme stop 

Fllter No. 

Fi lter Tare we ght 



Date r- 2 3  -7 
Y I 



- 
Sample volume. m 3 :  C 

Sample weight. mg: I: 

_- I: 

Concentration, mg/m3 
li3 1 



Samp 1 I ng Data : 
I============= 

Sampler 1.0. 

Date/nethod Cal ibrated 

Avg.calibrated flow rate, Ipm 

Sample type 

Configuration 

Sampler positfon 

Position 1-13. 

Time start 

Time stop 

F I  lter No. 

F i  lter Tare we 

Calculations and Results: 





Sample type 

Conf I gurat ion 

Sampler posltlon 

Posltion I.D. I 

- Tlme start 

- Tlme stop 

/s 7 Remarks: 

‘ - 1  Fllter No. - 
Filter Tare weight 

Fllter Final welght - 
a 

.:g 
Calculations and Results: 

- I Total sample time, mlnutes: 2 - 3 6  
I 1 

41 Sample volume. m3: [(sample rate, rn~)*(time. rnln.)/10001 AI 
I - 

Sample weight, mg: [(final wt.- tare wt.)*1000] 

i; Concentratlon, mg/m3 : [welght/volumel 



.> 
D. CALlBFiATIONDATA 



2 . Pitot tubes havlng the folloving geometric characteristics are errlgned a pitot tube coefficient of 0.84. 

1 .  face openings perpendicular to transverse axis: (0: i and 4 2  c 1o0] 
I 2  - 

I I 

I 
opening l 
planes I I I 

2.  face openings parallel to longitudinal axis: lBi and B 2  5 " ;  P : 1.05 Dt to 1.50 0 P : P ) I t' A 8 
Bi = * O t '  ,?I{ 

P I '  .'tr 
P - -7s 

- = 6 - ;-zX=-) 
8 -  -- B 1  ( + , - I  

_'' 3. Both legs equal length and center1 ine coincident lz-= .I25 inch; u 4 .031 Inch) 

2 :  0 

w :  0 
3 

- 

@ 

- 
PITOI/PROBE CLEARANCE CHECK: 

.I70 4/.30 Date: 5 - A / -  4 i  Nozzle ID: . 270 , I , ~ " ,  nozzle dia: - 
-~ 11. Pitotlprobelnozrle arsenbiies have the same CP as the isolated Pitot tube uhen the following conditions exist. I- 



THER~METER/THERtKlCOUMCOVPLE CALIBRATION 



noter I . D .  

Cplibration nothod 

Calibration Meter I.D. 

Barometric Pressure 

RAC Date 6-21-91 

Dwm 0011 Prove BY DG8 

651729 

29.65 

6 1  1.91 151 532.2611 542.9411 6811 611.263) 623.3281 75 751 99 771 .9851 .719 .663 2.10 

6 1  1.91 15.31 542.9411 553.6691 6811 623.3281 634.561 97 771 114 871 .9971 .719 .658 2.13 

6 )  1.91 171 553.6691 565.4671 6811 634.561 647.0761 111 871 123 971 1.001 .722 .655 2.14 

----_------_-- - 
- - --___---____ ---I ----- 

~ - -I- --- 
I I I I I I I  I I I I I 

I I I II I I I I I I 1  
I I I I I II I I I I .995) 2.12 

-----I --__----- - 

Y - ~ ~ ~ c ~ l ~ ~ ~ ~ ~ ~ T d g m l l ~ ~ ~ ~ ~ ~ l ~ ~ l ~ ~ a l ~ l  

Where: 

Y - Mter Correction Pactor  

V c a l  - Volums Of gM through calibrating met-, f t . 3  

Vdgln - Volums of gM through f i e ld  d r y  g~ mater, f t . 3  

Pbar - BarDmsvic prassure, in. Eg 

pm - neter Pressure, (Pbar-DH/13.6), i n .  Eg 

T d w  - Avaraga d r y  gas mater tcmp., degrees R 

Tcal - Tcmparatura of gae through calibrating mater, degrees R 



DRY GAS UEIgTER CALIBRATION 

RAC 591349 Date: Februam 2 .  1991 Meter I. D . 
Calibration Method: DGII/DGM Bell Prove By: DGR 

Calibration Meter 1.D: 651729 

Barometric Pressure: 30.16 

Temp F I cf Vf I initial I final 
vi vi 

Y = r (Pbar) (Tdgm) I / [  (Vdgm) (h) (Teal) 1 
Where: 

Y = Meter Correction Factor 

Vcal = Volume of gas through calibrating meter, ft.3 

Vdgm = Volume of gae through field dry gas meter, f t . 3  

Pbar = Barometric pressure. in. Hg 

pm = Meter pressure, (Pbar=DH/13.6), in. Hg 

Tdgm = Average dry gas meter temp., degrees R 

Tcal = Temperature of gas through calibrating meter, degrees R 
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E. ANALYTICAL REPORT FOR HCHO, PHENOL, AND UREA 



_> Sample I.D. .I- 
. ., 

. . . . .  

- '. . ,UREA* ug . ,' MDL Date/Time/Analyst 

.... ..- 
. .  0.533 . . . . .  0.01 . 6-03-91/1100/KAD 

. . . .  0.596 
Upwind Run #1 . , ' . .  
Upwind Run #2 
Upwind Run #3 -. . 0.564 

3 .- 

Downwind Run #1 0.346 
Downwind Run 82 0.446 
Downwind Run #3 0.771 -7, 

.... __ .. 
NAOH Blank 0.109 

a 1 .......................................................................... 
All analyses performed in accordance with 40 CFR 136 and amendments. 

MDL = Method Detection Limit. 

*Note: Standards of Urea at concentrations of 1.0 and 5.0 yielded 
percent recoveries of 137.6 and 96.1, respectively. 

Method 351.3 

ldb I 

Certified by: 
Michael S. Boder, Ph.D. 
BONNER ANALYTICAL TESTING COMPANY 



. .  
. .  . .  . .  

. . .  I . t  

! 

BONNER ANALYTICAL TESTING COMPANY 
658 Weathereby Road 

(601) 264-2854 
Hattieeburg, MS 39402 , 

- 
Client: I Environmental Monitoring Laboratories . 

I 

File Number: EHLO529-32-60 Sample Date/Time: unknown 
Collected By: Client ' J  Date/Time Rec'd: 5-29-91 . Date/Time Begun: 6/12/91 

sample Name 

----------- 

I 

LP-CO06-Rl 

LP-CO 0 d-R3 
LP-CO OS-Rl 
LP-C 0 OX-RZ 
LP-CO 0&R3 
W - R l - R 2  

LP-cooB-R2 

11- 
'1 PV-18-Rl 
(7 PV-18-RZ 
4 PV-18-R3 
p PV-19-R1 

&'PV-19-R3 
y PV-19-R2 

Upwind R-1 
Upwind R-2 
Upwind R-3 
Downwind R-1  
Downwind R-2 
Downwind R-3 
Field Blank 
Media Blank 

MDL - 5ug 

Lab NOme 

9-32 
9-33 
9-34 
9-35 

Emu3 L 9-3 6 
EM0 5 2 9 -3 7 
EM05 2 9 - 3 8 
EM05 2 9-3 9 
EM0 529-40 
EM052 9-4 1 
EMO529-45 
EM052 9-4 6 
EM0 5 2 9-4 7 
EM052 9-48 
EM0529-4 9 
EMO529-50 
EM052 9-5 1 
EM0 5 29 -5 2 
EM0 5 2 9 -5 3 
EM0 5 2 9 -54 
EM0 5 2 9 -5 5 
EM05 29 -5 6 
EM05 29 -5 7 
EM0 5 2 9 -5 8 
EMO529-59 
EM0 52 9 -6 0 

Formaldehyde 
(T, mg) ------------- 
0.0045 
0.0038 
0.0080 
0.0051 
0.0110 
0.0120 
0.0049 
0.0066 
0.002 
0.005 
0.015 
0.0044 
0.0096 

. 0.014 
0.0045 
0.008 
0.005 
0.0146 
0.009 
0.002 
0.0115 
0.008 
0.001 
0.0142 
0.003 
0.006 

.......................................................................... 
Data reported in mg/l'unless otherwise noted. 
accordance with 40 CFR 136 and amendments. 

All analyses performed in 

MDL = Method Detection Limit. 

Certified by: 
Michael S. Bonner, Ph.D. 
BONNER ANALYTICAL TESTING COMPANY 
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