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AP-42 Seciion si 
Reference 
Repon Sect. 

.> BAYAREA AIR GUALI Reference 

MANAGEMENT DISTFULI 

December 19, 1995 

Glenn Bach, Plant Manager 
Willowbrook Feeds 
40 N. Ely Road 
P. 0. Box 750818 
Petaluma, California 94975-0818 

k Mr. Bach: 

Enclosed are the results of the source tests that this District Conducted on your 
Feed Pellet Cooler on October 26, 1995. 

These data are considered to be representative of the emissions from this source 
for the operating parameters dexribed during the test times and are forwarded as a 
courtesy for your information. 

Your cooperation with our Source Test personnel is appreciated. Please contact 
Ken Kunaniec, Air Quality Engineering Manager, if you have any questions 
regarding these data. 

Sincerely, 

Ellen J. Garvey 
Director. Technical Services Division 

ETG : KK: cm 

Enclosure 

939 ELLIS STREET SAN FRANCISCO. CALIFORNIA 94109 (4151 771-6000 F.AS (415) 928-8560 
am- 



DISTRIBUTION: . BAY AREA 
AIR QUALITY MANAGEMENT DISTRICT Firm 

.I Permit Services 939 Ellis Street 
Enforcement San Francisco. California 94109 
Technical Services 14151 771-6000 
Planning 

Requester SUMMARY OF 
OAPCO 

SOURCE TEST RESULTS 

Repon NO. 96069 
Test DW: 10/26/95 
Test Times: 

Run A: 1948 - 2102 (27 minl 

~ u n  8: 2120 - 2213 (50 minl 

Run C 2221 - 2301 (37 mini 

Firm Name and Address 

WILLOWBROOK FEEDS 

P. 0. Box 750818 
40 N. Ely Road 

Petaluma, CA 94975-0818 

BAAQMD REPRESENTATIVES 
Firm Representative and Title 

Glenn Bach, 
Plat1 .\I:urnprr 

Phone No. (707) 7YL-YSKS 

Source: 

FLvd Pellet Cooler 
Abated by 3 Parillel Cycltirirs 

T. Underwood/H. Doi 

Permit Services Division I Enforcement Division 

Permit Conditions 

To be determined. A grain 
loading limit of 0.01 gr/SDCF 
has been propsed. 

Test Rsquesled by: 
Plant No. 102Y2 
Permit No. 14Y20 

OperaleP 0" hU;uld brl,Vrt.a 71,lU 181 Y;uu 

I l i l l P l l  

D. Singh, (Request) 

Applicable Regulations: Developmental Data VN Recommended: NO 

METHOD: TEST RUN A 

ST- 17 Volume Flowrate, SDCFM 10,500 

Stack Temperature, OF 108 

ST-23 Water Content, Volume % 8.2 

EPA-5 Particulate, gr/SDCF 0.004 

Particulate, Ib/hr 0.32 

Isokinetic Ratio, act/theo 106% 

R U N B  R U N C  AVERAGE LIMIT 

8,810 7,840 9,050 

128 134 124 

13.1 17.0 12.8 

0.004 0.005 0.004 0.010** 

0.33 0.35 0.33 

52%' 103% \ ~ 

'9, 
4 
JJ 

T. 

Stack gas composition is the Same as ambient air. 
* Note: Plant operating conditions did not fully stabilize u n t i l  R u n  C. 
** Proposed grain loading emission limit. 

NO COMMERCIAL USE OF THESE RESULTS IS AUTHORIZED 

Date Approved by Air Quality Engineering Manager Date 

I 1 115 /95 
C. McClure K. Kunnniec 

FSSTS d: 16 Jlh Be 

. -  



BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
939 Ellis Street 'n Francisco, California 94109 

(415) 77. JOO 
Test Number: assign 

DISTFUBUTION Test Date October 26, 1995 0 9 G O G 9  
Firm Test Times: 
Permit Services RunA: 1948 to 2102 27 min 
Enforcement RunB: 2120 to 2213 50 min 
Technical Services Run C: 2221 to 2301 37 min 
Source Inventory 
Requestor 
D.A.P.C.O. 

SUMMARY OF SOURCE TEST RESULTS 

SOURCE INFORMATION . BAAQMD Representatives 

Firm Name and Address Representative and Title Source Test Engineers 
Willowbrook Feeds Glenn Bach Tim Underwood 
40 N. Ely Rd.: POB 750818 plt mgr Hiroshi Doi 
Petaluma, CA 94975-0818 PhoneNo (707) 792-9585 

Plant No. 10292 Permit Services: 
Feed pellet cooler abated by 3 parallel cyclones Permit Conditions 

To he determined. A grainloading 
limit of 0.01 gr/SDCF has been PermitN 14920 
proposed. Enforcement Division: 

Operating Parameters: Batch 
Plant produces chicken feed (pellets) between 22 to 27 tph. 
Different feed products were produced in batch sizes ranging from 4 to 27 tons. 

z t h i s  report. 
Applicable Regu1ations:Developmental Data 

Test Results and Comments: 

METHOD TEST RUNA RUNB RUNC AVERAGE LIMlT 

ST-17 Volume Flowrate, SDCFM 10,500 8,810 7,840 9,050 
Stack Temperature, F 108 128 134 124 

ST-23 Water Content volume % 8.2 13.4 17.0 12.8 
EPAJ Particulate, gdSDCF 0.004 0.004 0.005 0.004 0.010** 

Particulate, I b h  0.32 0.33 0.35 0.33 
Isokinetic Ratio, act/theo 106% 52%* 103% 

Operates: On demand between 7pm to 9 m .  

Test Requested By: 
D. Singh, (Request) 

VN Recommended? No 

fpTgtack gas,composjt/on is $e same as ambient air. 
* Not Qperatmg conhtions did not fully stabalize until run C. DaRlrptketes(- 

The '%@*H n f c l l h - p w b  L A  - . .  . . .  

** Proposed gra in lodig  emission limit. 
NO COMMERCIAL USE OF THESE RESULTS IS AUTHORIZED 

Source Test Team ,' Approved-Chief of Source Test 
Tim Underwood Ken Kunaniec 
C McClure 
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Table of Nomenclature 

Variable or Units 
mustant 

An [=] ft2 
AsorAaack [=] ft2 

Bws [=] CF€IZO/CFGas 
cp [=I unitless 
Dn [=] mm 

DsorDstack [=] in 
G [=] gramlSDCF 

delHorAH [=I inchesH20 
I [=I dimensionlcssor% 

M (=] IMu 
Mwdry [=] amu 
Mwwct [=I aam 

pbar [=] inchesHg 
Ppdry [=I inchsHg 

Ppw [=] inchesHg 
F'sorPstack [=] inchesHg 

Pstd [=] inchesHg 
Pstatic [=I inchesH20 

PMdmp [=I inchesHg 
delporAp [=] inchaH20 

Qstd [=] SDCFh4 
Tsat [=] ForR 
Tm [=] ForR 

Tstk [=] ForR 
Tstd [=] ForR 

to r  At [=] minutes 
Vm [=] CF 

Vstd [=] SCF 
Vw [=I SCF 

Vwc [=] SCF 

Vwet [=] Wsec 
Vswet'k [=] Wsec 

vwsg [=I SCF 

WC [=] gramsH20 
Wsg [=I gramsH20 
Ym [=I dimensionless 
13.6 [=] dimensionless 

,0474 [=] CF-HzO/g-HZO 
.44 [=] amd%CO2 
.32 [=I amu/o/o-O2 
.28 [=] ~ u / % - N ~  
.28 [=] amUp/d30 
18 [=I a m m 2 0  

85.49 [=] Ws[in He*amulA.5 
[in H2O* R IA.5 

60 [=I sec/min 

116.67 [=] gr-hrflb-min 
15.43 [=] gr/g 

Description 

Nozzle Area 
Stack Area 
Water vapor fraction 
Pitot tube constant 
Nozzle diameter 
Stack diameter 
grain loading @er cubic foot) 
Back pressure on the meter 
Ratio of actual to theoraical sample volumes 
Mas rate emissions 
Molsular weight of dry nadr gas 
Molecular weight ofwet stack gas 
Bmmetric prrssurc 
Partial pressure of dry gas in final impinga 
Partial pressure ofwater gas inwimpingcr  
Absolute stack pnsswe 
Average Ambient Air Rasurr, de6ned at 29.92 
Staric guage pressurr ofstaik 
Guage vacuum at the safurated gas impingcr, knodmut kfon desicant 
Velocity head as measund by pitot tube 
Volumetric flow ratc correded to Pstd and Tstd 
Temperature of gas saturated with wam vapor 
Meter temperature 
Stack Tempera- 
Standard temperature de6ned at 70 F or 530 R 
time between sample points or time of entire sample 
meter reading or cumulative sample volume according to dry gas meter 
sample volume co rned  to standard tern- and pnssurc 
Water condensed and dessicated at Tstd and F'std in the &awous state 
Water condensed at Tstd and Pstd in the gayous state 
Water dessicated at standard tempemure and prssun in the gaseous state 
actual stack velocity 
k vector component of actual stack velocity 
Condensed water weight in the first two kncckout impiogers 
Scrubbed water weight on the silica gel or other denicant 
meter calibration co&icient 
Ratio of liquid densities, Hg to H20: EQs I and 3 
Conversion factor at Tstd and Pstd EQs 7.8 and 9 
Molecular Weight: EQ 10 
Molaular Weight: EQ 10 
Molecular Weight: EQ 10 
Molecular Weight: EQ 10 
Molecular Weight: EQ 11 
Pitot tube constant: EQ 12 and 13 

Conversion factor: EQ 14 and 15 
Conversion factor: EQ 16 
Conversion factors 7000 grflb * IhrlbO-min: EQ 17 



Nota for tbe pmticnhtc S p d  rbcd 

Note 1: The mitial atimatc of water content is the one parameter that mol* affects &e final isokinetic ratio. 
Thc upper bound on stack W20] is thc vaporpressurc at T d  . Additionally, the water in a stack is 
oilen a rcsult af fuel combustion [HZO] at Tat is calculated according to the following paramcoiC equation: 

Stoichiommy of methane and air combustion was used to develop W2OJ based on [C021: 

Other methods for mimating warn mmem may be available. An on-site evaluation is made to 
select the bat guess. Final water content is calculatedfiom the eqnahm inBAAQMD ST-23-9.2 

B, is thc wamvaporpcnmragg wn basis. W is theweight in gmms ofwatercodmed during 
sampling and that which is adsorbed in the desiccant after passing through the final knockout imphger. 

' I h c s p ~ e s t  c a l ~ o f g a r v e l o c i t y a t  the d e  help ensure that the selectedmzz.le will 

velocity and vel-E flow rate. For stacks with cyclonic flow, it is ncccssary to Mude the &tor 
coJ(angle of egress) for the exhaust vector component. Calculation ofthe nozzle velocity can not iDdodc 
this cosine tictor. htcad, the sample *at each trawse point is adjustedby thiscosincfacm in &to 
maintain- samplinguiteriaat cach travQs point 

[H20]=(ap(18.3036-3816.~/~~~.13))n.6~ TI=]% atm 

~ 2 ~ 1 - u ( . 0 2 + 1 ~ ~ c o 2 l )  

~=.0474*W/(Vsld+.0474*w)* 1WA 

Note 2: 
-the mtirC rdttg~ afaark gaSnloCitieS EPA equations 2-9 and 2-10 CalcolatcrtackgaS 

v,,=85.4 (A p ~ . 5 ( T & P ~ ) s ~ x ) ;  fvsc 
Q&4%VS 7 l-w(Pfl&T&& SD- rcfcrmccd to P d  and T d  

Additionally, the relationship hehvecn wet a d d r y  gas velocityorvolumcnicflowis giMlby: 
v%dry =(l-WWet: Qs,dry~'-wQs,wet 
AQ=cns(xi).barictialeintaML 

Note 3: Mahod ST-18-3.2 specifies I& numbs of- points and their location Stadrr Iss than 
12 ioches in diametn mquk~, 4 traverse points per e, np to 20 Inch D=% pci 

Thc radial location oftravns point "i" in duct ofradius "R" with a total of%" points perdiamdais: 
0 0  in D=>8 pts;cl8 in =>lo pts;>48 in &>I2 pts 

ri=R((i-.5)/ay.5 
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W9510WBF.IL.S 

RUN = FILTER FINAL WT(s) P K: N FINAL WT(g) TOTAL(s) 
A 0.0013 0.0034 0.0048 
B 0.0007 0.0037 0.0044 
C 0.0005 0.0030 0.0035 

SOURCE TEST LAB DAT.4 SHEET 

PLANT: WILLOWBROOK FEED COMPANY PAGE: 1 OF 1 

3.bJ.C 

INITIAL: CM SOURCE OPERATION: CYCLONE 

SOURCE TEST NO.: TEST DATE: 10/26/95 

FILTER MEDIA: GLASS FIBER 90 MM 

FILTER DATA 1 

Page 1 

1 



19510WBF.XLS 

lmpinger # 

Source Test Lab Data Sheet 

A B C 

lmpinger Data 

Tare weight(g) Filled weight(g) Final weight(g) 
s-1 533.5 633.8 666.4 
s-2 514.3 614.8 617.7 
s-3 485.3 585.8 633.3 

r s-4 5 14.3 614.7 615.5 

Plant: WILLOWBROOK FEED COMPANY 
Source operation: CYCLONE Page: 1of 1 
Source test no.: Initial: CM 
lmpinger solution: Distilled H20 Test date: 10126195 

s- 1 132.9 I 32.6 R u n  A 
s-2 

II s-5 I 512.5 I 61 2.9 I 655.5 

103.4 2.9 35.5 
s-3 148.0 

- 
47.5 Run B 

s-4 
s-5 
S-6 

101.2 0.8 48.3 
143.0 42.6 Run C 
101.2 0.7 43.3 



PLANT: BLANKS 

RUN # FILTER FINAL WT(8) P L(: N FINAL WT(g) TOTWg) 
A 

A 0.0003 0.0003 
B 0.0005 0.0005 

W4533iXS.XL.s 

SOURCE TEST L.AB DATA SHEET 

PAGE: 1OF1 

SOURCE OPERATION: IOOML ACETONE gL H 2 0  

SOURCE TEST NO.: 

INITIAL: CM 

TEST DATE: 8/14/95 

FILTER MEDIA: 

1 FILTER DATA 1 

?age 1 
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JACK HILLIRER 

JBH EQUIPMENT SALE8 
FAX 109-521.5032 I E L  209-521-2191 

-CPN ROSI(UI.1, .-dMPION SILVER-UEIUULL AEEL MICRO-SYSTEMS WAC ECUIPMENT YEW AUTWATlOI( 

TO: QLENN EACH DATS: 02/16/93 PAGE81 y 
REF: MAC EQUIPMENT 

Just to confirm our conversation of Tuesday, MAC has agreed to sell 
to you the four 96AVS16 style I1 Filters as quoted on 12-30-92, at. 
$2,465 each, plus the fans as specified at $648 each, all 
assembled, and shipped FOB Sabetha Kansas, TBANRBI 

We need more information to properly size the bin vent filters. 
I have enclosed the information I am working from, which may be 
more than you ever wanted to know about sizing filters, but on the 
other hand, will help you in your justification of the !zing to 
the A i r  Quality folks vhen they ask. 

I need your best guess as to the following: 

1. effective length of the spout in feet 

Here we mean how far from the last flbreak*l i.e. the spout 
irom the turn-head, the transition from the screw or super- 
flo, or the spout from the elevator discharge. 

2 .  spout area in feet 

width times width, or area of the circle 

particle size of the product in inches - a range of the 
smallest (like soyabean meal) , to the largest, (like corn). 

As I will be traveling on Wednesday and Thursday, you are welcome 
to call Curt Strahn at 800-442-0622 (MAC) to get quick answers to 
any questions you have in generating this information. Curt I s  up 
to speed on this project, and can be of immeasurable help. He may 
be on the road also, but you can imagine how long it will take if 
you call me, I call him, he calls me back, I call you back, etc. 

You also need to be thinking how you could inter-connect the bins 
with ducts o f  6" to 8" diarnter. Cross-contamination needs to be a 
consideration. For example, connecting the bins in series of 
three, meaning three filters instead o f  nine, cuts the cost by 50%. 
I canlt remember how your bins are arranged so I can't make that 
decision for you. 

MAC innovated with cartridge filters some time ago and the  industry 
quickly followed suit. The cartridge filter is close in capital 
cost to the bag filter, but is ten times aofo efficient1 For 
example, the cartridge emits .002 grains per scfm, while the bag 
emits - 0 2  grains per scfm. on a 600 cfm system, the bags would 
emit 12 grains/minute while the cartridges emit 1.2 grains. Your 
next question is "what the Hell is a grain?" There are 7000 grains 
in a pound. 

3 .  
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list condition CONWWDS >> c 

list condition NUMBER >> 12948  
.. 

CoND# 12948 .................................................. 
PERMIT CONDITIONS 
S-1 through 5-18: 

1. The animal feed raw material throughput shall not exceed 
the following limits per consecutive 1 2  month period. 

S-1 : 88,000 tons 
s -2  : 8 8 , 0 0 0  tons 
5-3 : 1 4 , 0 0 0  tons 
S-4 : 1 4 , 0 0 0  tons 
S-5 : 1 4 , 0 0 0  tons 
S-6 : 1 4 , 0 0 0  tons 
5-7 : 5 4 , 0 0 0  tons 
5-8 : 1 8 , 0 0 0  tons 
S-9 : 18,000 tons 
S-10: 18,000 tons 
S-11:  4 2 , 0 0 0  tons 
S-12: 4 2 , 0 0 0  tons 
S-13: 5 4 , 0 0 0  tons 
S-14:  7,000 tons 
S-15: 5 4 , 0 0 0  tons 
S-16: 36,000 tons 
S-17: 5 4 , 0 0 0  tons 
5-18: 6 1 , 0 0 0  tons 

2 .  The grain loading of the exhaust from A-1, A-2, A-3, A-4, 
A-5, and A-8 shall not exceed 0 . 0 1  gr/dscf. 

3 .  In order to demonstrate compliance with condition #1, the 
owner/operator of the sources, S-1  through S-18, shall 
keep dated records of material throughput in a District 
approved logbook. The records shall be kept for at least 
two years from the date of data entry, and shall be made 
available to the District staff for inspection. 

4 .  Visible dust emissions from any source/operation at this 
facility shall not exceed Ringelmann 0 . 5  or result in 
fallout on adjacent property in such quantities as to 
cause a public nuisance per Regulation 1-301. 

maintained in a clean or wetted condition, as necessary, 
to minimize visible emissions. 

5 .  A l l  roadways associated with the facility shall be 

list condition NUMBER >> 



R CUALITI MANAGEMENT D!STRICT 
939 El lh  Streri 

Sin Frinc1850. Callfornlr 94109 
i 

(41s)  771-6000 

SOURCE TEST REQUEST 
I I Da-. ..""" ............................. 

0." w,: .................. 1 0-2.: ...9 5 
T,.l *ym)O.c. .............. 9 k.,Q.b..$! ,..... 

D y r n y : .  /Q/B..h..C 

C.M at. eng- u.y-:. ....... ... 

. . firm Nun...... I r l ' , ~ ~ ~  ............................................ ( 70'7 1- 7?2- 4 

hpr.nM.Un m a n u m :  . . f i ~ .~  ..... ?.A,, ... .b---%P- .................................................... 
Sourn Opemtlcn: ......................... ..................... .................. , ~ . ~ J , ~ . ~ . , .  
Permit Conditloru: NA- L ....................................... Lak~..c...~..~.48." ......................... 

............................ ............................................... Tolopnon~ No.: 

..... ......................... ...... .......................... Marmu: ..... 3486.2 ..... LSXA zo: 1 447g 
................................ Till.: .. 

.. ...................- ...... - .......................................................................................................................................................................................................................... 

.................... ......................................................................................................................... c~n~it ion m.: ........................... ..................................................... 

I SAMPLE DATA I 
Poina 10 b. TiHM: ..... 

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

..................... ............ ~ ....................... 
................................................................ ..................................... 

................................. .............................................. Spacial kmuC6ona: 

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

.................................... ......................................... ................................. Rearon lor A.gwn: 

........... .kccion(a) ......... 

.......... ............................................ [ 1 mvalopmontu 0.1. ; ..( I Hesnng Bema ............... ................. 
.................................................................... [ J mer ..................................... 

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