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In response to your 3/26/96 memorandum to Dallas Safriet regarding the
FIRE entrias for charcoal, the following paragraphs should help to resolve your
questions:

JTotal PM

The emission factors were reported as "total PM" rather than as "filterable

- PM" baegause the factors are based on a combination of two mass balances and an

emission test in which both the frant and back half fractions of a modified
Method 5 train were combined. Therefore, the factors represent both fifterable and

condensible PM.

POM

The emisgsion factors on Table 10.7-2 of the revised AP-42 section were
inadvertently left out of the information that Brian Shrager provided to Dallas. That
table includes emission factors for methane, ethane, methanol, and POM.

Artached are the FIRE data sheets for each of these emisslon factors,

{ will return the originals {hard copies) of the data entry sheets to you.
Please let me know if you need any additional information.
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December 8, 1997
MEMORANDUM

SUBJECT: Final Trip Report, Royal Oak Enterprises, Inc. / Kenbndge, VA

FROM: Clyde E. Riley, Field Monitor
Emission Measurement Center, EMAD, OAQPS, USEPA (MD-19)

TO: Project File

I Pur 0

To assess feasibility of testing air emissions being generated from uncontrolled charcoal-
making kilns. The primary emissions data will be used to determine compiiance with
Virginia’s process weight rate regulation as well as by EPA Region III for emission
inventory input.

IL. Place and Date

- Royal Oak Plant Kenbridge, VA
- Survey Dates; November 24 - 25, 1997.

III.  Principal Participants

Royal Oak Enterprises, Inc.
Mr. Robert G. Gossett, VP Operations
900 Ashwood Parkway, Suite 800
Atlanta, GA 30338
(770) 393-1430

Mr. Paul McAllister, Plant Manager
P.O. Box 403

Kenbridge, VA 23944

(804) 676-8238

Shell Engineering & Associates, Inc.:
Mr. David L. Seidel, Manager Special Projects
2403 West Ash
Columbia, MO
(573) 445-0106




IV.

Air Source Technologies:
Mr. Daniel Soderberg, Project Manager
11635 W. 83rd Terrace
Lenexa, KS 66214
(913) 492-1613

USEPA
Region III:
Ms. Angela McFadden, Environmental Engineer
841 Chestnut Building
Philadeiphia, PA 19107-4431
(215) 566-2324

OAQPS, EMAD, EMC:

Mr. Gene Riley, Environmental Protection Spec.
Mail Drop 19

Research Triangle Park, NC 27711

(919) 541-5239

Environmental Supply Company, Inc.:
Dr. Lewis Ballard, Principal
2142 E. Geer Street
Durham, NC 27704
(919) 956-9688

Dai d Discussi
November 24, 1997 (Monday 15:30)

Arrived at Kenbridge plant. Met with program participants and discussed proposed
program activities. Air Source Technologies (AST) was to setup their sampling
equipment and be ready to start testing at 06:30 Tuesday morning. Particulate testing,
using the modified M-5 train would consist of collecting several 2-hour runs at the rear
vent stack and main stack. Several 2-hour runs were to be conducted at the main stack of
other kilns that were operating in different time modes ( 2 days, 4 days, etc.). AST
planned to conduct cyclonic flow checks and were to “spot check” velocity measurements
using a hot-wire anemometer and a propeller (vane) anemometer. AST also planned to
evaluate different organic solvents (acetone, methylene chioride, hexane, etc.) during the
sample recovery effort. Shell Engineering planned to monitor the air being withdrawn
into the upper and lower kiln side air vents.

Royal Oak personnel providdLs with a educational tour of the plant operations. They had
selected and loaded kiln No. 5 for the emission screening test program. We were shown
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the inside configuration of the kiln, how the wood is placed in the kiin, how the kiln door
and vent openings are sealed, how the wood was to be fired initially, and how the
fire/heat is moved along the kiln perimeter using the upper and lower side air vents.

The No. 5 kiln had two top vents and one main stack; one vent is located near the front
doors of the kiln (front vent) and the second vent is located near the rear of the kiln (rear
vent). Adjacent to the rear vent and at the end of the kiln is the main *“back” stack.
During the initial kiln startup, the front top vent is to be closed, and the rear top vent and
main stack are to remain open. After ~ 2-3 hours the rear top vent will be closed and only
the main stack will remain open.

November 25, 1997 (Tuesday 06:00)

Arrived plant and AST setup two M-5 trains at the rear top vent and main stack. The kiln
front top vent was closed. The following presents ~ times and results for the No. 5 kiln
testing:

07:10 Kiln No. 5 was fired.

07:25 ATS started sampling when emissions started exiting the two stacks..

07:30 The stack tempt was ~ 350° F and the Ap was ~ 0.07 - 0.08 in. H,O. The sampling
rate was ~ 0.04 to 0.2 in. H,0.

(7:40 The rear vent M-5 train’s filter started to plug ~ 12-15 minutes into the run.
07:50 The rear vent M-5 filter blew through.

08:00 New filter was installed in the rear vent train and sampling continued.

08:15 Rear vent M-5 filter plugged again. Filter was not replaced a second time as we
were notified that the rear vent would be closed at 09:00.

09:00 Rear vent closed; only the main stack is now being sampled.

15:30 Started another two hour particulate run at the main stack.

17:30 Completed particulate run at main stack; no filter plugging was experienced.

The main stack M-5 train’s filter did not plug during the two-hour operating time. The rear top
vent was closed after ~ 2 hours of kiln startup time and only the main stack remained open
during the following testing intervals. Some puffing of smoke was seen coming from several of
the upper and lower air vents located along the sides of the kiln during the No. 5 kiln operation.
The rear top vent gas tempt ranged from ~ 300°F to 600°F and the velocity ranged from ~ 300
ft/min to 1200 f/min during the sampling pertod. The main stack gas tempt ranged from 140°F
to 600°F and the velocity ranged from 300 ft/min to 1000 ft/min during the different sampling
periods. No cyclonic flow was observed during the sampling periods.

Mr. Seidel made routine velocity measurements at the upper and lower air vents during the
sampling of kiln No. 5. Mr. Seidel used a hot wire anemometer to make the measurements.

AST setup a M-5 train at the No. 2 kiln stack which had been in operation for ~ 4 days (96
hours). All the upper and lower air vents were closed. AST reported that the particuiate loading




was low as was the motsture content; the gas tempt was ~ 250°F to 300°F during the sampling
run.

10:20 Started particulate testing at the No.2 kiln main stack. No filter plugging was experienced.
11:07 Completed No. 2 kiln main stack sampling as operator had to close the main stack early
due to process operation.

AST setup a M-5 train at the No. 14 kiln stack which also had been in operation for ~ 3 to 4 days
(96 hours). All the upper and lower air vents were closed. AST reported that the particulate
loading was low as was the moisture content; the gas tempt was ~ 250°F - 350°F dunng the 0.5
hour sampling period.

14:24 Started particulate testing at the No.14 kiln main stack. No filter plugging was
experienced.

15:00 Completed No. 14 kiln main stack sampling as operator had to close the main stack early
due to process operation.

The M-5 trains were removed from the stack and recovered in an adjacent abandoned kiin.
AST reported that little water had been collected during the 2 hour run. The stack gas percent
moisture had been expected to be ~ 30 to 40 %, however, 1t was found to be much less (<20%).

The outer surfaces of the probe assembly were heavily coated with varnish-like deposits. AST
used methylene chloride with brushing to rinse the probe glass liner, however, the organic
solvent was not very effective in removing the varnish/tar catch. AST followed the methylene
chlonde rinse with acetone which seemed to be more effective in removing the vamish/tar catch.
The knockout impinger (1st impg.) contained some particulate and a dark liquid (water). The
2nd impinger, which was precharged with 100 mls water also contained a dark liquid. The 3rd
impinger which was precharged with 100 mlis water contained a light tint carmel liquid. The in-
line thimble filter was coated dark brown with small particulate particles. As mentioned above,
the No. 5 kiln rear vent train filter blew through. All of the remaining filters remained intact.

The gaseous plumes containing condensed water, organics and particulate matter were all
attached to their associated stack. The moisture vapor usually condensed and separated from the
plume ~ 50 to 75 feet downwind. Mr. Seidel reported that several of the plumes from the
different kilns would mix making it very difficult to observe the opacity.

V.  Conclusions

Routine testing of the rear top vent will require that the modified M-5 filter be replaced ~ every
15 minutes during the imtial time (2 - 3 hours) that the vent is opened. AST reported that testing
of the main stack did not demonstrate any potential problems (excessive loading) with particulate
during the initial start period. However, the main stack filter may have to be replaced routinely
(~ 4 to 6 hours) duning the sampling run. It was evident during startup, that the rear vent stack
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produced higher volumetric flows and particuiate until it was closed. The main stack’s flue gas
is probably diluted more than the rear vent flue gas because of its lower entrance location and
the air distribution from the upper and lower intake air vents.

Moisture does not seem to be a problem as was originaily anticipated. AST believes the
moisture will be fairly constant and in the 15 to 20 percent range during the sampling run.

The rear vent stack and main stack heights should provide sufficient distances to measure the
flow velocities. Cyclonic flow was not observed during the screening runs, therefore, it is not
believed to be a potential problem at this facility. The vent and stack flow velocities seem to be
within the calibration range of the “S” type pitot tube (~400 ft/min to 3000 ft/min). The vent and
stack gas temperature ranged from ~ 200°F to 600°F.

Acetone seemed to be more effective in removing the varnish and tars collected in the nozzle and
probe components. Toluene may also be a consideration.

The steam plume was attached to the associated stack, therefore the opacity measurement will
probably have to be made downwind when the condensed water vapor is no longer visible. The
plume less the condensed water vapor is a light color indicating fairly small particle size. Mixing
of the plumes from the different kiln presents problems for observing the opacity from the
individual kilns.

Fugitive emissions were observed periodically escaping (short puffs) from the kiln sides, upper
and lower air vents during the screening run.

VI. Recommendations

According to AST, excessive particulate loading does not seem to be as much a problem as was
originaily expected. The rear vent train filter will probably have to be replaced frequently during
the initial startup period. Rear vent M-5 train modifications that may increase the filter sample
run time are: 1) place a particle cutting cyclone with preweighed and precleaned glass wool
immediately after the probe exit; 2) add one or two additional impingers with water or toluene
(100 - 200 ml) to provide additional scrubbing of the sampled gases; 3) experiment with
different filter media that meet the M-5 criteria; and 4) incorporate a batch of preweighed and
precleaned glass wool in a dry impinger just prior to the in-line filter. However, most of these
modifications create additional work/problems for the analyst.

AST reported that the stack flue gas conditions (temperature, moisture, velocity) should not be as
much of a problem as originally believed. The temperature ranged from ~200°F to 600°F. This
should not present a problem, other than the tester should consider repiacing the Teflon probe
ferrules with other materials that will function in >400°F temperatures. The moisture seems to be
much lower than initially believed (<20 percent) as well as fairly constant throughout the process
time frame. The flow velocity which ranged from ~ 300 ft/min to 1200 ft/min should be
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measurable by the “S” type pitot tube.

The lower isokinetic average sampling rate (~0.1 to 0.2 acfm) for the rear vent stack should

provide adequate representative data if the M-5 meter and orifice are calibrated at the proposed
operating range. Recommend an isokinetic average sampling rate between 0.25 and 0.5 for the
main stack. It is important that both train systems be calibrated for the lower operating ranges.

Sample recovery should implement acetone as the primary organic solvent to remove the
varnish/tars as was demonstrated during the screening test. See Attachment 1 for recommended
sample recovery, sample exiraction, and sample analysis procedures.




-,

Attachment 1

PROPOSED SAMPLE RECOVERY, SAMPLE ANALYSIS PROCEDURES

Modi ield Recovery F

Fraction

1. Acetone Rinse

2. Impinger Water

3. Methylene Chloride Rinse

4. Thimble Filter

Container No. 1

Component
Nozzle & Probe Liner

Connecting Glassware
Empty Impingers
In-line Filter Holder

Impinger Contents

Nozzle & Probe
Connecting Glassware
Empty Impingers
In-line Filter Holder

In-line Filter Holder

Rinse w/acetone and brush nozzle and probe liner 3X or more.
Rinse w/acetone and brush connecting glassware, 3X.

Rinse w/acetone and brush in-line filter holder, 3X.

Rinse w/acetone emptied impingers, 3X.

tal 2

Measure water volume and place in container.

Container No. 3

Rinse w/methylene chloride nozzle and probe liner 2X.
Rinse w/methylene chloride connecting glassware 2X.
Rinse w/methylene chloride in-line filter holder 2X.
Rinse w/methylene chloride emptied impingers 2X.

Container No. 4
Thimble Filter




S e on & lysi
Container No, 1

Evaporate acetone to produce dry residue. Desiccate and weigh to a constant weight as
per Section 4.3 of Method 5.

Note: If it is desired to separate the acetone fraction into organic and inorganic phases,
the contents of Container No.l1 may be filtered through a preweighed Whatman 541 filter
or the field thimble filter. The acetone organic filtrate is then evaporated, desiccated, and
weighed to a constant weight as per Section 4.3 of Method 5. The filterable inorganic
matter is desiccated and weighed along with the Whatman 541 or thimble filter to a
constant weight as per Section 4.3 of Method 5.

Contaiper No. 2
Measure water contents; pass contents through a preweighed Whatman 541 filter or if
desired, analyst may used the field thimble fiiter to filter the particulate matter from the
water. Transfer the water filtrate to a separatory funnel.

Container No.3
Afterwards, flush/rinse the Container No. 2 filterable particulate using the methylene
chloride contents of Container No. 3. Continue to flush/rinse (2X) the filterable
particulate using ~ 25 mls/each rinse. Collect the methylene chloride filtrate and place in
the separatory funnel along with the water filtrate. Using instructions in Section 5.3.2.1
of Method 202, mix the contents and allow phases to fully separate and drain off the
organic MeCl, as directed. Add additional MeCl, to funnel as directed and collect in
tared weighing container. Transfer remaining water fraction to a container for the
inorganic weight determination.

Organic Fraction Weight Determination
Evaporate MeCl, filtrate, desiccate, and weigh to a constant weight as per Section 5.3.2.2
of Method 202.

Inorganic Fracti 1ght Determinati

Evaporate water, air dry, and weigh to a constant weigh as per instructions in Section
5.3.2.3 of Method 202.

If used, desiccate and weigh the Whatman 541 filter to a constant weight as per Section
4.3 of Method 5.

Container No, 4
Desiccate and weigh the thimble filter to a constant weight as per Section 4.3 of Method
5.
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(215 5682324

Fax: (215) 58682134

To:.  GeneRiley, OAQPS Date: December 18, 1997

- Fax #{ < (919)'541-1039 Pages: 21, including this cover sheet,
_ -me. E 'Anéela McFadden

.Sub;ect- ‘Revised test plan for testing at Royal Oak.

’ ;Céminenis:.'

- Please see the last paragraph of page 13 of the test plan. Also, is the concern regarding
methanol analysis, (second paragraph, page 14) valid? [ would like to suggest to Bob Gossett that
- they use the best procedures, based on their pre-test study, to analyze the three remaining
samples and report their result back to us before they do the full test in February. They suggest
' further study but I don’t think it's necessary. What do you think?

Celebrating 25 Years of Environmental Progress

P.e1
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ROYAL OAK ENTERPRISES, INC. - KENBRIDGE, VIRGINIA
- MISSOURI-TYPE CHARCOAL KILN #5
PROPOSED EMISSIONS TEST PLAN

Royal Oak’ Entezpnses Inc.
“ . Suite'800
900 Ashwood Parkway
. Atlanta, GA 30338
(770)393-1430

December 10, 1997

Prepared for
USEPA Region J1].

841 Chestnut Building
Philadeiphia, PA 19107-4431

Prepared By:

Shell Engineering &
Associates, Inc.
2403 W. Ash Street
Columbia, MO 65203

(573) 445-0106
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AirSource Technologies, Inc.

11635 W. 83rd Terrace
I.enexa, Kansas 66214
(913) 492-1G13
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1.0 Iotroduction

On August 22, 1997, Royal Ozk Enterprises, Inc. reccived a Section 114 Clean Air Act Information

Request letter ﬁ‘bm USEPA. Region III, dated August 14, 1997. The agency is seeking certain
informiation “to dctcmune Royal Oak’s compliance status with the Clean Air Act”. To obtain this
mfonnatson, thc EPA requires that Royal Oak Enterprises, Inc., measure particulatc matter
ermsslons ﬁ'om_KJln No. 5, located at the Royal Oak facility in Kenbridge, Virginia, Sec Appendix

C,ifor dela.tled »cénespopdence.

Based on the reqmrcmcnts ‘of the Section 114 Inforrnatlon Request Jefter and Attachment ], Royal
Enterpnses Inc isproposmg the hierein test plan. Royal Qak Enterprises, Inc. wishes to provide full

_ cooperatwn and coordination with EPA efforts. Royal Qak Enterprises, Inc. is interested in. the
‘ em:ssmn results; and the safety of all parties at its facility.

2.0

'I'he swpc of emi'ssions sainpling involved testing for the particulate matter and opacity. Emission -
data shall be evaluach to determine the emissions of one complete batch cycle for particular matter

(PM), and opac:lty with associated kiln operation parameters.

(}gnérél Proi'is:ions and Time Frames

'['he :ﬂgcncral ﬁro;\'risions and Time Frames are based on the summarization of the correspondence
continued in Appendix C. These items are listed below for clarification and for
‘approval by all parties involved,

21 Genél;.al Provisions

o ‘According to correspondence and pre-test conference call;

| 1. EPA api:roval of kiln testing protocol proposed by Royal Oak
- 2. Additional data collection concurrently by EPA or MDNR
3..Raw materjal and product samples taken by EPA or MDNR

e Procedure specification and additional testing provision

5. .Determination of total emissions by test data

. CAWPRINSRWIDOCSRISORTSTIPLAN. WPD 1
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" 6.7 Final report containing all field and calculated data
7. Sampling procedures, schedule and report requirements

_ More spmiﬁc provisions and clarifications are found in Appendix C, “Correspondence.”
2.2 Time Frames

'i - Based on EéA’s November 10, 1997 extension letter the following Time Frames must be met.

Time Frames
" .- Receipt.of 114 Information Request Letter . .. . ... ..oovenen. ... August 22, 1997
~ +. Proposed Test Plan Submittal (<30 days plus 7 day extension) .. September 29, 1997
. Completion of Emission Testing (<60 days) .......... October 22, 1997-Extension
s . Final Report Submittal (<90 days) ............... November 21, 1997-Extension
" e Preliminary TestPlan ..............oiiiiiiiiiaiiinnn November 14,1997
.. 7 Days After Approval of Preliminary Test Plan Perform

C ' Preliminary Test .........ocveeueaeeononns November 25, 1997

S es Days After Preliminary Test Submit Final Proposed
SR CTestPlan........ieiieiinnn... T ‘December 11,1997
e 30 Diays After Approval of Plan Perform Testing . ................covvein.n,

« - Within 30 Days of Performing Test SubmitReport .....................ooen.

3.0 .faci_]i}i:y-and Kiil_n Operation

| Royal Oak ﬁnte‘tprises, Inc. operates a charcoal kiln and briquet manufactuning facility Jocated on
:_Ro'utéﬁ 138, east of Kenbridge, Virginia. The facility contains one briquet manufacturing plaat and
_$e?ehtccn. (17) metal Missouri-Type Charcoal Kilns. Fourteen (14) kilns are presently used for

~ production while three (3) kilns are in need of repair. The charcoal kilns produce approximately
© 12,000 tons of charcoal per year. The charcoai is produced by pyrolysis of hardwood slabs. The
haxdwood logs are a mixed variety. Mixed loads of wood are delivered to the facility by truck. The
logs are Joaded into the kiln by a front-end Joader. Occasionally, the kiln is loaded with brands or

| . ‘slabs to char.

| CAWPTNGOYWPDOCS\BISONTSTIPLAN WD) 2
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+  Fitst Day » Moming - Load kiln, close and seal door and front roof vent stack
. - First Day - Noon - Light kiln with kerosene bag (burn phase)

¢ First Day - 1:00 P:M. - Close back vent stack on roof (bum phase)

*" Second Day - Closing intake pipes periodically (burn phase)

. Third Day - Closing intake pipes périodically {burn phase)
, Edurtb Day - 2:00 AM. - Seal kiln close all intakes and rear stack (cooling phase)
»  Fifth Day'- Moming - Quench and Unload kiln (cooling phasc)

P.a7

. fl;he iﬁ_.dﬁhal op'e:ﬁtﬁg pracedure for kiln no. 5 is to light the kiln with the door, upper side vents, and

' front Toof vent stack sealed. The kiln is manually quenched with two 1* fire hoses. The kiln is
emptied and the'-btﬁnd_s and charcoal are manually separated on the yard slab.

Table]
Kiin No.§ Operation Information
S : Charcoal .
. .. 'Feed Material Produced Hours Configuration
- 134,0001bs.of . | ~16,0001bs.on | G0-80 hours bumn 2 roof vents stacks
hardwood from truck load | dry basis phase 12" diameter front
g ; vent stack (not
Moisture - Moisture 12-18 hours cooiing | used)
| 50-70% green logs 15-18% after
1: 4 o quenched spray 4 hours loading 12" diameter back
| vent stack used
1 _ Prox. analysis 4 hours un)oading only during two
| ~ 52,300 Ibs. of hardwood 19-20% volatiles hours of start-up
: fl'OIIl yard moisture 10-15% 4sh total days 13" diameter rear
} 65-71% fixed 4-6 .bottom. main stack
.| Moistuze carbon 16-G" intake pipes
1 30:40% dry logs BTU Content 8500 rear 4 intake
1 o BTU/lbs. (always closed)

5Ai:;iendix-B cont.ams a diagram of Kiln'No, §'s configuration.

: c;\w\ir_n':mwrpocsml BUMTSTIPLAN.WHD
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The }:téposed emission testing schedule contained in Table II is an. aggressive schedule to meet the

requuemen;s of 't_lle EPA’s time requirements.

_ Table II
. Time Table - Required and Proposed Dates
.. Task Initial Proposed Date Reviselc)l Proposed Required By
L : ates
Propased Test Plan, September 21, 1997 September 29, 1997 April 20, 1997

Submittal

| Pretés Mecting.

November 6, 1997

______

N/A

'Prcljmit:aw,Test Plen
Submittal .

| November 14, 1997

November 14, 1997

Préliminary Test -

November 24, 25, 1997+

November 25, 1997

Revised Test Plan’

December 11, 1997

December 11, 1997

.| Chatcoal Kiln No. 5

- | Final Report Subraital

March 6, 1998

: 30 days after plan
B Baeieats : ruary 2- S I —
| Emission Test Feb 2-6, 198 approval
‘ 30 days after

completion of testing

‘ Cdrﬁﬁiéﬂts:_

5.0 Preliminary Test

* First day of tést.dates fs for arrival and set up equipment

Roya.lOakand parties conducted éprcliminary test to evaluate testing procedures on November 24
& 25, 1997. TlJe parties in attendance were EPA (Research Triangle Park) and Royal Oak
representatives including all testing companies. The objectives of the preliminary test was to finalize

the c_hhrob’a! kiln' testinig program and evaluate any questions on the testing procedures. A complete
sur'nr'x_aary is presented b‘yVShell Engincering & Associates, Inc. in Appendix I. Recommendations .

from all part:es was considered and are incorporated in the following sections.

CAWPIWTNGWPDOCS | TS TAPLAN. WPD 4
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6:1 Overview

o S‘ambﬁng;will be performed in two phases designated “Start-up” and *“Bumn”, During the Start-

| o up phase, teetmg will be performed from the rear roof vent stack and the back stack on the kiln.
: Dunngi.he Bum phase, testing will be performed from the back stack. Except for the bottom

" intake kil vents, all other openings shall be sealed or closed. The same parameters will be

2 measured during both phases. The back stack and rear vent stacks are the only exhaust

opemngs which are open and are sampled simultaneously during the start-up phase. The single

3 | baokstack .isf.tiie only exhaust opening open during the bum phase.

a Tés‘ii.ng will be performed continuously during an entire batch cycle excluding the cooling -

o pliase, from injtial lighting to final extinguishing of the kiln. Sampling will only be halted for

' _': : shoﬁ periods during train change-outs and CEM calibrations. Emission rates will be calculated
o and teported for each 4-hour interval during the bumn phase. The start-up phase (estimated to
" beabout 3 h.ours) will be reported as a separate interval.

| P _'DJe 0, and CO2 samplmg will be. pcrformed alternately every 10-15 minutes on the rear vent
- ‘stack and the back stack during the start-up phase and only from the back stack during the bum
' phase A Single MM5 rain will be
"'i'jhours L =

i}l have a \7%uranon of approximately four

() . : \
e '.Full Ca.hbrattons will be perforrmed between each run. n,) “Full Calibrations” means calibration
E mmof the applicable methods (3A, ctc.). Zero and span will be

| _Chccked houﬂy/v M M

i-: J‘h; seco_nd train will be set up while the first one is sampling. At one completion of the run,
.. the next train will be started as quickly as possible.

h .The': 0, and CO2 sampling will be performed at a single point at the center of the stack.

J L iin g Lo e 27
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T

r - " The 0.5 ¢fm sampling rate recommended in Method 5 was based on the need to collect several
. milligrams of sample during a one-hour run. The emission sourcc being tested here is

- i significantly different than most sources tested with Method 5. The expocted total sample catch

o | o S wil be several grams. The extended run time of 4 hours will result in a dry gas volume similar

Ir‘ : to that collected during a standard one-hour Method 5 test. Attempting to sample at 2 0.5 ¢fin

- g sample rate would create the following problems:

B . :Durjn'g-_a- 4-hour run, the high stack moisture levels would result in several Ii ers of
' _ conidensate, thus requiring impingers to be swapped out during the run, requiring s

of sampling for several minutes.

' The resulting huge sample volumes would create analytical problems. The impinger catch
- would not fit in'a liquid-liquid extraction vessel, and would take a very long time to
L evaporalé for gravimctric analysis. It would also add to sample handling and shipping costs.

Thc pnsmbﬂity of filter clogging would be increased. /\r"/"( /;W ,J;PL

: f' § All pamcs agree after the preliminary testmg that a ~0.1 @verage sampling rate can be
,‘ r
o used if the )f-S metex and, orifice are ca!ig!aied at the proposed ranges.

: 5’-‘1

6 2 Start—Up Phase

. To sazjrjple from the rear roof vent stack, temporary extensions are not nceded 2s determined
"durin_g- the preliminary test. Two M-5 trains shall be operated during the start-up phase with the
. ! rear ventstack changing filters when vacuum pressure reaches 10" W.C

"~ The 0, and CO, sampling will be performed on each of tie stacksg 10-15 minute intervals.

@ smglc MMS train will bw

Cyelotie MM%W

" ’ﬁ/mm; of the low flow rates, it would an excessive amount of non-sampling time to perform
= _acyclonic flow traverse. Since cyclonic flow is not likely to be present and is less of a concern

R | ) “"] A

-'

| CAWPUTNSCWITIOCS B MATS T2PLAN.WPD 6
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" at low flow rates, it would be preferable to minimize sampling delays so that cyclonic flow

¢hecks can be performed. Measurements will be made during the pre-test meeting to confirm

. that cyclonié flow is not a concern on each selected kiln. Cyclonic flow could be quickly
- rechecked if required at the final test.

. 6.4 Flow Rate
' Tn the event that the flow rates from the stack rear vent and back stack are 100 Jow 1o be
: ‘measured with 2 manometer, pitot readings will be made using an appropriate pressure

- ransducer. During the preliminary testing the velocity pressure was high enough to use a S-
_“type pitot tibe, but a calibrated electronic pressure transducer will be available.

6.5 Molsture

_ .‘Moisul:'g content of the stack gas can change significantly. Changes in moisture from one run
- to the ‘next could result in unacceptabl

isokinetics. Therefore, a separate mojsture

.. approximation technique will be performied at one-hour intervals. Moisture will be determined
. . using the EPA Method 5 impinger-and silica ge

B8 A neng ;

. percentégc:frorn- data obtained during the preliminary test. A moisture measurement will be

o ) ?nade as quickly. as possible (about 10 minutes) and the sampling rate will be adjusted

' abcordihgly. This procedure will need to be repeated any time the train is moved from vent to

- vent. The following testing knowledge was gained by the prior kiln test and was verified at the
prehmma.ry test.

. ‘s The tar'weight is insignjﬁcantf compared to the weight of the water.

Wgter'will be removed by a cooled condenser and measured by a graduated cylinder.

Water retained by the tars is insignificant.

L CAWPWIRSWITOCSEIMATSTIPLAN. WP o 7

- 'Dun'ng_ the start-up phase, moisture Jevels will be unknown and cannot he determined
.Eeforehiand.l Sampling will be started immediately upon ignition by assuming a moisture
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X ' The data from this train will only be used to predict the moisture content. Isckinetic
B - calculations will be made using the actua) moisture data from the MMS5 sampling train.

Tl The Method 4 approximation method does not require a 15-minute sampling time. The
S first Jine of the method reads: “The approximation method described below is presented
:ori]y as a suggested method...”
: < . / / )] / v

o - £
" For this reason, it may not be possible to achievda 90-110% ifokinetic sampling rate during the

start-up testing. This is not thought to be a problem for the following reasons:

» "+ An \lﬁ/pnd;kiném'cerr'qr'marily affects large particulate matter, and the emissions from the

.. kilns are priaan w d w orgamcs

' f< . The error from an mokmctlc sampling is a function of flow rate. The extremely low flow

:rate from the kiln ents means that a much wider isokinetic criterion would be acceptable.
- Jat

¢ for the start-up phase.
6.6 'P_sir:ﬂclilate.

The nature of the emission stream prechudes the determination of “filterable” particulate matter.

The extremely hi gh level of tars collected throughout the train does not aliow the solid
,pamculate matter to be separated. from the condensible organic matter. Therefore, particulate
N :e'thi.'ssions will be reported as a tota) of two fractions: (7

8 ' " Condensible organics ﬂ 7
' -+ Inorganic particulate (filterable and condensible combined)

" These fractions will be determined as follows:

| CAWPNINSWPDOCS BISORTSTIPLAN, WPD 8
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» // :

N ’_'?6;.6.1 Condel)s'ible Organics . W -
S T //f Moy
I ‘;j-[-hls will be the same fraction mc/,ed by the gravimetric analysis of the organic
o l‘i;cxtract &/ﬁm/xm/
— W by ) e By 126

f;’“aw“m

' L'.j After extract:on, e aqueous impinger caich will be transferred to an appropriate contained and
evaporated to about 50 mi on a steam bath[l'f——, sary to remove solid particulate matter, an
addmonal acetone rinse of the extraction vessel will be performed. This exiract wijl be added
- .to the impinger water before evaporation. After concentration to about 50 ml, the sample wil

"be transferred to a tared 150 m) beaker and evaporated to dryness. The beaker will then be dried
- (" inan oven at 105°C for 4 hours, desiccated until cool, and weighteq to constant weight
1 T iEain -soluble inorganic compounds and insoluble particulate matter.
r" ‘ A 40 ml aliquot of the impinger water shal] be removed prior o extraction and mcasur
3 E methanol content by GC/FID for each run. M J/u\,d«,

- :ﬁ.-i‘.fiﬂ')‘etailsf of CEM System W ,,.U
o 6'71 S‘gmpl_ingSystem /’/ﬁ‘)
' U"y‘-a. f/ /N/M

| , Samplmg fo: oxygen and carbon dioxide will be perfonned using a sampling and conditioning
. | - system designed to meet the criteria of BPA Method 6C. Sampling will be performed at a single
' V()‘ )W "'*p‘qin.t at the.center of the stack. Stack gas will be extracted through a stainless steel probe with

-

7

: -4 sintered filter. . A heated teflon sample line will connect the probe to 2 moisture condenser.
~The dried gas will be passed through a glass-fiber filter and then through a teflon lined
e f'diaphra'gm pump. The gas will then be pumped to a Horiba ES-150 stack conditioner, which
::i'-fem0ves‘ any remaining moisture and particulate before delivering the sample the analyzers.
- Oxygen and carbon dioxide concentrations will be recorded contin chcpt during ‘

L instrument calibrations. W /
S 1

- CAWPWINGAWPDOCSIZ BOOTSTIPLAN, VI 9
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6.7.2 Analytcal System

:Oxygén and carbon dioxid@ﬂl be measured according to EPA Method 3A.
Conc_chn'ations will be det using a Horiba CMA-331 tnple-component gas

analyzer. Oxygen will be measured using a magneto-pneumatic type detector. Carbon

dioxide will be measured using non-dispersive infrared detectors.
a 673 Calibrations
| | Comp'lefe calibration of the CO, and O, analyzers will be performed at the beginning
‘of each Modified Method 5 run. Zero and span checks will be performed on 1-hour
/intervals.
*. 68 Details of Modifled Method § Train
i‘.'l,'his train will be similar to a Method 5 sampling train, with the filter moved to between the
“fourth and fifth impingers. This will allow extended run times and permit sampling to be
* - performed continuously throughout the bum cycle.

The particulate train will have the following configuration:

“In"lpi'ngerl Mod GBS Dry (2 L capacity) | ﬂ"’ Z/"“ /

Impinger2 GBS 100 ml DI Water | e
. Impinger 3 GBS 100 mL DI Water
o }Jﬁﬁ« Impinger4  Mod GBS 100 mL DI Water
o A/~ — ) 7
v Impinger 5 Mod GBS Silica Gel 4

i \A 30 mm x 100 mm glass thimble filter will be placed between impingers 4 and 5.

b 6.9 'QNQ.C. Procedures

N j ’_I'_hé proposed ttain'conﬁ'guration worked well for sampling at the stack, but was not successful .
- atthe roof vent. This vent had very high concentrations of fine particulate matter that passed

: CAWPWINSWIDOCSBISO TS IFLAN W : 10




I?EC—18-199‘? 14:3% EPA R3 ERB 215 566 2114 P.1S5

. S | { -
. | ‘: : " through the impingers and qwckl;@c}éed the thimble filter. The resulting high vacuum
. caused the thimble to buw The filter was replaced, but burst again after another
. - 15 mmutes Sampling from §tacks resulted in no elevated vacuums during the runs.
TR :-‘ iEc'vr-théﬁnal test, several revisions to the train configuration are proposed:

The second and. third impingers will be changed from Greenburg-Smith to Modified
" impingers because the condensing tars plug the small orifices in the Greenburg-Smith

impingers and cause sudden changes in vacuum and flow rate.

-..r.-.-fl
=, ci

iw. The cinpty impinger beneath the filter will be removed. This was a remnant of a

naa B

o previously proposed train that used an XAD resin trap at this location and is therefore not
e . necessary in this train. The filter will be placed directly above the silica gel i :mpmg T, Wf
: . 'I'he mhca gel impinger will aiso be loaded with about 100 g of acuvaied char al to absorb
X L o;gamc vapors that contamjnate the sampling cqmpment }Kﬁz\
|"! 1 Il e Toprevent filter bursting at higher vacuums, the thimble filter will be replaced with a
- Z K - standard 3 or 4 inch filter holder with a Teflon frit. The thimblie filter was originally
- D /. proposed as part of a different method that required soxhlet extraction of the filter. The use
' ‘ of a thimble filter allowed for simple extraction and also eliminated the difficult
. * requirement of cleaning the frit. Since no filter extraction will be performed and no post-
B ~ filter recovery is necessary, the use of the thimble filter offers no advantage.
t : o ‘56;9.‘1 Recovery Procedures
pio b The standard Method 202 train recovery procedure was not fully effective in removing

- all the organic matter from the sampling trains. The methylene chloride rinse did not
| . :'disscjrlve all of the condenscd organic matter in the train. Hexane was tried as an
REN , .a.l.te_t:-:‘-)‘ative, but it did not appear to work as well. Toluene was aiso evaluated and did
~ seem to be somewhat more effective in removing the organic matter. However, it was

—_r l - FRR

sﬁll‘h’_ot completely effective. Acetone, however, proved to be very effective in removing

I—- ... i theremaining organic residue.

. ic;s&rﬁiﬁmvnmmu'mfsm.m.wn ‘ i1
- : : .
i
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o o The final filter will be transferred to a fourth sample contamer W
: :'Ssi:mpleiAnaljsis . ) 1y / M
o e - /M

y"’
'I'he roposed recov rocedure is as follows: r

Ry pm/l)r ot ¢ F\ JW
» The probe will be brushed 3 times with methylene chloride into a sample container.

-+ It will then be brushed 3 times with acetone into a second container.

£ y th impingers will be weighed to determine moisture content, and the contents will

be transferred to a third sampie container. The impingers and connecting glassware
will then be rinsed twice with methylene chloride and twice with acetone into th

. same containers that the probe was rinsed into. W e

As an.t:i.cipated., the Method 202 separatory-funnel extraction procedure did not work well.
o The sample tended to form an emulsion layer at the water: MeCl, interface. Gentle

sw_irling-and sitting for several minutes would break up most of the emulsion, but some
conid not be eliminated, probably due to the presence of solid particulate matter at the

“:. interface layer. Also, the aqueous layer contained coagulated light tars that would float

on:the top or stick to the sides of the funnel. These compounds were not highly soluble

" in'MeCl, and would mostly remain in the aqueous Jayer afier shaking. A single sample

was extracted eight times with 50-mL portions of MeCl, without complete removal of the
orgamc material. Extraction with toluene did not appear to be rnore effective and result

.in‘more emulsion formation. Wit . S WLM 4, W/"M"

There are several modifications to the standard procedure that may improve performance;

« . Filtering of the aqueous phase prior to extraction would remove the solid particulate
matter from the sample. This filter could then be weighed as a separate fraction.

. However, it is likely that a large amount of the condensed organic matter would be
retained as well, resulting in a 'sample fraction that contained both organic and
 inorganic particuiate matter. It would then not be possible to accurately determine

. organic and inorganic‘ fractions. It may be possible to extract the organic matter by

r\wrwﬂmum:s\m mrsmLAN 12
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o

soxhlet, but this would greatly increase the cost and complexity of the analysis. Due

. to the nature of the sarple, a sunp!e rinsing or the filter with solvent would prabably
.~ :
; , © notbe effectwe

. Bx . ion by continuous hqmd-hqmd extractor instead of separatory funnel would n

T : leely bye more effective in rcmovmg the slowly soluble organics. It is also possible -
™. . thatacidification of the sample would improve the extraction. The usual addition of /Q/‘A
o I mmlc since residual sulfuric acid in the aqueous phase |1 C|
- B - would remain after evaporation and bias the gravimetric ana1y51s The use of a ‘/J
sufficiently strong volatile acid would climinate this problem. ' ,4/"’”

analysis. Itis possible that an acetone rinse of the extraction vessel
to fully remove the solid particulate.

—

‘ éimpliiﬁed by combining thé aqueous, McCl, and acetone fractions and evaporating
the composxw samplo-eu-a—hot-phe& Thc filter weight would stil] be determined

: Hbm.ogenj},aticn of the saz:nple by sonic disruption or shear homogenizer may
improye c:kl:ractiqn cfficiency.

AN Although: it appears that the standard Method 202 extraction method could be used, E
P sugges!ed that further research be performed. Due to the small number (3) of remaining _
A _-sam;_:__vles and the high cost of additional preliminary testing, it is recomunended that
~ discussions take place between :;11 interested parties about how to best use these samples.
Once a consensus was rea.chcd:. on which method modifications are most likely to be

S

succéssful, AirSource will evaii;ate the new procedures with the remaining samples.

LW | PHloy oo 17
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4 /
. The use of thé post-impinger filteg xauses complications in cold weather. "Moisture 1n the
. - gas stream. can condense out and freeze on the filter, causing premature clogging. If

:tqs_tl'ﬁg is the be performed during the winter months, some method of warming the filte /UM

gave |

B

“. may be required. Simply wrapping with heat-tape may be effective, but is might be
" necegsary to construct some kind of oven box above the impingers. If heating of the filter
is n‘e.bcssary, an -additional impinger or condenser may be required to cool the gas again
'_ ,b:éfo:‘re entering the silica gel impinger.

'fThc{rcmoval of a fraction of the impinger catch for methanol analysis would bias the
particulate results, since it would not be possible to homogenize the sample before p\&m*

o . removal. Since most of the condensed organic material floats on the water Jayer and is
e i1 - notdispersed in it, assuming an average concentration of solids is the agueous phase ma
E y * notbe accurate.”

: 70Kﬂn?arameter Monitoriﬂg

“\ b

. i Thcparameter monitoring details are found in Appendix F. One continuous run shall be conducted.
:fdrpt.]ic entire length of the start-up and bumn phases of the kiln batch process.

10

Nyt e

= .71'Royal Oak Activities

' Royal Oak Enterprises shall conduct the following activities for each kiln test.

R . Te ..C:om;'lt and weigh all bundles before start of production batch including black wood,
' brendsand slabs.

el ‘I_:'aké six random hore samples of the bundles of slab wood. (See Shell Engineering
- abti_i;zities.)

i

- - - Idenufy and quantify the types of slab wood Joaded.

- CAPNCWPDOCTRIROOTITZPLAN.WID 14
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Record operating activities indicating time kiln is lit; when cach vent, stack, door and port

. is.opened.and closed; bum phase start and end times.
o Rccord intake vent temperatures and velocities every 15 minutes during test period.
© Take .:thrcé'random samples of each charcoal and brands.

" Separate and weigh charcoal and brands.

| 72 " Sheil Ehg;ineéring Activities:

o ‘ E'iS__heH"EngEineéring & Associates, Inc. shail perform the following activities:

Supervise and contract the analysis of the raw maerial bore and product samples. The

samples would be analyzed for moisture, volatile, ash fixed carbon and BTU content.
IS

!

' Conduct roof vent velocity pressure and temperature monitoring during start-up. b M ?

Train and supervise Royal Oak on the intake vent parameter monitoring.

' ‘Obtzin kiln physical characteristics including comer-to-comer GPS coordinates by hand-
. held field instrument. |

: ,Qb_l'..ainaﬂd récord ambient weather conditions including temperature, barometric pressure,
relative humidity, wind speed and wind direction monitoring frequency is to be once per
-hour. ' '

Ifrcqulred, conduct opacity readings by certified visible observer by Method 9 procedures
ffptj at least six minutes per every hour of the testing period except between the hours of
- 6:00 p.m: and 6:00 am. -
- Cohccrﬂ:; ‘Water droplets; wet attached plume; wide dispersion through trees.

S Lo
CAWNPWINAOWPDOCSITIIOOTSTIPLANWPD 15
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’ S;iéciﬁc e&ﬁipmen’t has not yet been purchased for the parameter monitorng. Instrument

: -speclﬁcauon Shall be.submitted to EPA upon sclection.
. 80

) ‘
Production Sn!npllng and Analysis
b

_ﬁf

. _hs statcd in Sectlon 7.0, Shell Engineering & Associates, Inc. wil] assist Royal Oak Enterprises in

: [hc analysns of gix slab wood bore samples, three charcoal samples, and three brands samples. The

analys:s shall be conducted by a certified - laboratory retained by Royal Oak Enterpriscs. The

. Bamples sh.a]l be amlyzcd for moisture, volatile matter, ash, fixed carbon, and BTU content. “Fixed

'Carbon" i§ the amount of carbon which is not volatile matter, ash or moisture in the proximate

. tmalys1s for solid fuels. The information gained by these analyses shall characterize the kiln's yield

e
: _9:0

| ;Based oD. the prehmmary testing, Royal Oak has revised this final test program document. The

berformanoe and quahty of the charcoal products.

.;lf‘in glj}.atibtiganﬂ Approval of Testing Program

document h:ghhghts any changes agreed upon for the pre-test meeting and preliminary test
recomméndstions.

. ! ' : .
- tAlJ pama-'. shall review and approve the testmg program. Ficld judgements shall be minimized due

- %o thesc reviews.: All equipment shall be calibrated, certifiable by EPA Methods or NIST
g ccrt)ﬁcat:ons Two complete sets of equipment plus spare components shall be on site during

~ 100

itcshng ; T

'_l“_es‘t.iﬂg éhd!ﬁepnrting '
10.1 '-iTest:in"g.Suin.mary

The emission testing shall be conducted in accordance with USEPA methods from 40 CER
“Part-60 Appendix A and other procedures pre-approved by the agency. The testing shall -

I collect samples over charcoal batch cycie. The kiln is sealed at the end of the burn phasc and

o ‘entersé the cooling phase as the fire i$ extinguished, No emissions escape the kiln. in the
P cooljn‘g‘bhas.c. Therefore, no testing is to be conducted during the cooling phase. Time gap

CAPINSWPDOCIS) SIS T2MAN.WPD 16
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O

. filling in between the run periods of Jess ﬂ:a@ minutes shail be time weighted as an
! -A-éxtensionjof the previous run. If the non-tested time is greater than 30 minutes the adjustment
rfa;:tor may he applied by an.evaluation of the kiln parameters and pre-final report approved by

.-EPA,. -
R o W

; An-Source Technologies is proposing two crews composed of three persons. Shell Engineering

:':ii.s proi:osihg to send two engineers, one on site at al times. The sampling shall be conducted

by personnel in (12) twelve hour shifts.

' 10.1.1- Proposed Test Facilities and Dates

. As presented in 3.2 and 4.0, the metal Kiln No. 5 emission test is proposed for the
. Royal Oak Enterprises, Inc., Kenbridge Virginia facility on February 2-6, 1998.

i 1012 Pfﬁposed Testing Laboratories

AirSourcé Technologies is continuing to evaluate the Jaboratory repeatability and
_reljability concern for the particulate analyses.

Rep@rﬂng o

The final report shall in¢lude the entire scope of data collected ranging from the production
_A.sam_p'l'es to the final emission calculations for ecach pollutant. The report shall be in the format

asfogtlincdzin the 114 Information Request Letter Aftachment 1.

. The emission results shall be reported in units of pounds per hour, pounds per batch cycle,

. pounds per ton of charcoa) produced, etc. The results will be reported in different ways that

" 'may be useful. All the data will be consistently reported on each of the relevant bases.

| The final report is proposed to be submitted in triplicate wit after the completion

- ofthe tes}ihg.
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1.0 Introduction

This introduction provides the background information for the emissions testing conducted at

Royal Oak Enterprises, Inc. located at the following address:

Royal Oak Enterprises, Inc.
Highway 137 & 137
P.O. Box 403
Kenbridge, VA
Ph. (804) 676-8238
Faciity ID : 51-111-0010
Contact: Paul McAllister

1.1 Emissions Testing Purpose

On August 22, 1997, Royal Oak Enterprises, Inc. received a Section 114 Clean Air Act Information

Request letter from USEPA Region III, dated August 14, 1997. The agency is seeking certain
information “to determine Royal Qak’s compliance status with the Clean Air Act”. To obtain this
information, the EPA requires that Royal Oak Enterprises, Inc., measure particulate matter
emissions from Kiln No. 5, located at the Royal Oak facility in Kenbridge, Virginia. See Appendix
C, for detailed correspondence. See Appendix A for a facility layout diagrams.

Based on the requirements of the Section 114 Information Request letter; its Attachment !; and
the Proposed Emissions Test Plan (January 30, 1998), Royal Enterprises, Inc. has completed the
herein emissions testing. Royal Oak Enterprises, Inc. has provided full cooperation and
coordination with EPA efforts. Royal Oak Enterprises, Inc. is interested in the emission results.

The scope of emissions sampling involved testing for the particulate matter and opacity. Emission

‘data was evaluated to determine the emissions of one complete batch cycle for particular matter

(PM) by USEPA Methods 5 & 202 , and opacity by USEPA Method 9 with associated kiln operation
parameters for Kiln #5.
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1.2 General Information

L

The testing was conducted on February 12-16, 1998, after months preparation. The preparation
included several corespondence letters; three protocol revisions; a preliminary test; and a two
pretest teleconferences. The following parties were present at the emissions test besides plant

manager, Paul McAllister and his staff:

Angela McFadden C.E. (Gene) Riley Gene Brooks
USEPA Region III USEPA OAQPS Virginia DEQ
841 Chestnut Butlding Emission Measurement Ctr Air Regional Office
Philadelphia, PA 191074431 Mail Drop 19 . 7705-03 Timberiake Road
(215) 566-2324 Research Triangle Park, NC 27711 Lynchburg, VA 24502
(215) 566-2324 (304) 582-5120
Bob Gossett David Seidel Daniel Soderberg
Royal Oak Enterprises, Inc. Shell Engineering & Associates, Inc. AirSource Technologies, Inc.
Suite 800 2403 W. Ash Street 11635 W. 83rd Terrace
900 Ashwood Parkway Columbia, MO 65203 Lenexa, Kansas 66214 -
Atlanta, GA 30338 < {573) 445-0106 (913) 492-1613
(770) 393-1430

The other AirSource team members were Pete Liebl (Project Manager/CEM Specialist), Kevin
Eudaly (console technician), Lisa Wallace, Finnegan Schall, and Robert Phillips. The other Shell
Engineering team members were Padmaja Guntaka (opacty reader), Gayle Vandelicht (opacity
reader), and John Pulliam (night technician). AirSource laboratory support was provided by Dr.
George W. Scheil of G.W. Speciaities. Shell Engineering used Galbraith Laboratories of Knoxville,

TN for the wood analysis.

Appendix H contains corespondence for the preparation for this test between the above parties.
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Facility and Kiln No. 5 Operation
2.1 General Description and Process Operation

Royal Oak Enterprises, Inc. operates a charcoal kiln and briquet manufacturing facility located on
Route 138, east of Kenbridge, Virginia. The facility contains one briquet manufacturing plant and
seventeen (17) metal Missouri-Type Charcoal Kilns. Fourteen (14) kilns are presently used for
production while three (3) kilns are in need of repair. The charcoal kilns produce approximately
12,000 tons of charcoal per year. The charcoal is produced by pyrolysis of hardwood and softwood
logs. The logs are a mixed variety. Mixed loads of wood are delivered to the facility by truck and
open air yard dryed. The logs are loaded into the kiln by a front-end loader. Occasionally, the kiln

is loaded with brands or slabs to char.

ical St i ati
o  First Day - Moming - Load kiln, close and seal door and front roof vent stack
e  First Day - Noon - Light kiln with kerosene bag (bum phase)
*  First Day - 1:00 P.M. - Close back vent stack on roof (burn phase)
*  Second Day - Closing intake pipes periodically (burn phase)
*  Third Day - Closing intake pipes periodically (burn phase)
»  Fourth Day - 2:00 A.M. - Seal kiln close all intakes and rear stack (cooling phase)
*  Fifth Day - Morning - Quench and unload kiln (cooling phase)

The normal operating procedure for kiln no. 5 is to light the kiln with the door, upper side vents, and

- front roof vent stack sealed. The kiln is manually quenched with two 1" fire hoses. The kiln 1s

emptied and the brands and charcoal are manually separated on the yard slab.
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Table I
Kiln No. 5 Operation Information
Charcoal
Feed Material Produced Hours Configuration
~ 134,000 Ibs. of ~ 16,000 lbs. on 60-80 hours burn 2 roof vents stacks
hardwood from truck load | dry basis phase - 12" diameter front
vent stack (not .

Moisture Moisture 12-18 hours cooling | used)
50-70% green logs 15-18% after

quenched spray 4 hours loading 12" diameter back

’ vent stack used

Prox. analysis 4 hours unloading only during two
~ 52,300 lbs. of hardwood | 19-20% volatiles hours of start-up
from yard moisture 10-15% ash total days 18" diameter rear .

65-71% fixed 4-6 bottom main stack
Moisture carbon 4.6" & 11 8" intake
30-40% dry logs BTU Content 8500 pipes and at under

BTU/lbs cut door slot.

Appendices A & F contains diagrams of Kiln No. §'s configuration.

2.2 Operation During Emissions Testing

2.2.1 Test Period

The kiln was lit on both sides of the kiln through intake ports 2 and 14 into the fire box area
(stacked brands) by keosene soaked bags.

Kiln #5 was loaded with 57.33 tons of wood logs which included 2.03 tons of brands for the fire
box section. The yard wood contained between 27.5 to 34.1 percent moisture. The brands
contained between 1.0 to 18.0 percent moisture. The kiln produces 7.85 tons of charcoal and
11.84 tons of brands. The moisture in the charcoal and brands prior to wetting down contained
1.0 percent moisture and 6.1 to [1.7 percent after wetting down to quench remaining

smoldering.
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Table I
Emissions Test Events

Event Time Activities Comments

Amval Day 1100 Mr. Seidel arrived at 1 1:00. Supervised

2-11-98 sampling platform and electricity setup.

Arrival Day 15:30 AST van arrived at 15:30. Proceded with

2-11-98 equipment unpacking.

Setup Day 9:00 Other AST team members arrival. Continued Ran moisture train

2-12-98 setup of equipment. on Kiln #2 for procedure

verification.

Serup Night 21:00-23:00 AST ran two exiperimental runs to verify trains } Filters clogg in 15-20

2.12-98 on Kiln #2 minutes.

Test Date 8:00 Other SEA team members arrive. * Mr. Riley made arrangements

2-13-98 Test delayed over filter concern and untii dual for more filters to be tared and

Day One filter train developed. AST member returned from

retriving filters in
Durham NC.

Day One 18:00 Lighting of Kiln Four trains available

2-13-98 : {Two for each source stack.)

2-14-98 0:00 Night kiln operator closes off door Not the correct time to close.
undercut opening DR2. Killing fire box (Paui M.)
combustion.

2-14-98 9:00 Kiln has slowed down due to fire box bumout.

2-14-98 10:00 Paul McAllister antetnpts to stoke the fire by Leaf blow appears to have some
blowing air into one intake port at a time. effect but not enough to boost
Suggested by combustion.

Mr. Riley.

2-14-98 13:00 Decision made to reopen rear vent stack All parties agree that the kiln is
without sampling if 70 % sampled time criteria | not hot enough and vent
is met. opening is needed.

2-14-98 18:10 Rear vent stack reopened for 62 No sampling train setup due to
minutes only. Sampling continued on the back hot surface danger at perpend.
main stack with no decrease in stack flow, port

access way.
2-14.98 19:12 Rear vent stack closed. Kila is restoked and hot again.
Carbonization continued.
2-15-98 14:00 Kiln is carbonizing and filters clogging faster.
Filter changes are done simultanously with
other train sempling.

2-15-98 2345 Kiln intake ports are ail closed and bum phase End of sampling.
is ended by capping the back main stack.

2-16-98 10:00 Equiment breakdown and sampiles are prepared
for transportation.

2-16-98 15:00 Kiln is opened and water hoses quench Dry and wet product samples
smolding logs and charcoal is werted down. arc taken by Mr. Seidel.
Product weighed at scales.

2-16-98 20:00 Testing teams depart from the facility.
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Table III is a table which shows the kiln monitoring and metoerological information collected during

the test.
- Table III
Emissions Testing Period
Date Time Hr Front | Rear Back Intake Wind | Wind | Amb. | RH
Vent Vent | Stack Ports Speed Dir | Temp
2-13 18:00 1 x 0 0 00000000000000000 1.2 156 45 59
-3 19:00 2 X 0 o 00000000000000000 1.1 155 44 64
2-13 20:00 3 x x ] X0000000000000000 1.0 123 43 - 69
2-13 21:00 4 X x 0 X0000000000000000 1.0 47 42 72
2-13 22:00 5 X X ) X0000000000000000 25 193 42 71
2-13 23:00 & x X 0 X0000000000000000 44 34 41 10
2-14 0:0G 7 X x o XQ00000000000000X 54 32 4] 62
2-14 1:00 8 x x o X000000000000000X 6.8 28 39 56
2-14 2:00 9 X X o X0Q00000000000000X 7.3 29 38 54
2-14 3:00 10 X X o X0000000C0000000X 6.2 27 37 56
2-14 4:00 11 X x o X000C00000000000X 6.5 27 36 57
2-14 5:00 12 X X ) X000000C00000000X 6.0 26 36 59
2.14 6:00 13 x X Q X000000000000000X 5.3 21 36 59
2-14 7:00 14 X X ) X0000XXXXO000000X s 359 i8 62
2-14 §8:00 15 X X 0 XO000XXXX0000000X 1.6 354 37 6l
2-14 9:00 16 X X 0 XQ000XXXX0000000X | 54 16 38 56
2-14 10:00 17 X X 0 X0DO00XXXX0000000X 6.9 22 39 36
2-14 H:00 18 X X o X0000XXXX0000000X 6.2 7 41 57
2-14 12:00 19 X X 0 XDO00XXXX0000000X 0.4 333 43 54
2-14 13:00 20 X x o X0000XXXX0000000X 6.6 244 43 51
2-14 14:00 21 X X 0 00000XXXX0000000X 5.4 349 43 51
2-14 15:00 22 X 3 o 00000XXXXON00000X 5.0 156 43 50
2-14 16:00 23 X o 0 X000OXXXX0000000X 4.8 3 44 43
2-14 17:00 24 X x o X000000G000000000 31 15 42 53
X
2-14 18:00 25 X X 0 X000000000000000X 1.9 28 39 64




l

2.14 19:00 26 X X ] X000000000000RULX 31 42 36 65
2-14 20:00 27 X b o X000000000000000X 24 14 15 70
2-14 21:00 28 X X 0 X0000000CG0000000X 24 4 34 76
2-14 22:00 29 X X o X000000000000000X 30 30 32 78
2-14 23:00 | 30 x X o X000000000000000X 2.0 14 32 ‘ 82
2-15 0:00 3 x x o X000000000000000X 1.3 299 31 86
2-15 1:00 32 X X o X000000000000000X 1.5 214 31 90
2-15 2:00 33 X b3 o X000000000000000X 20 227 29 89
215 | 300 | 34 X x o | xooooooccoocoooox | 1.7 153 | 20 | 90
2-15 4:00 35 X X ) X000000000000000X 1.8 2 28 86
2-15 5:00 36 x X 0 XQO0000000000000X 23 16 27 86
2-15 6:00 37 x X o X000000000000X00X 2.1 15 28 82
2-15 7:00 38 x X 0 X000000000000XCOX 2.3 23 27 79
2-15 8:00 39 X X ] XQ000Q0000000X0XX 32 15 3 66
l 2-15 9:00 40 x X o AXQO000000000XXXX 4.0 54 16 56
2-15 10:00 41 X X o XX00000000000XX 54 74 39 45
] 215 | 100 | 42 x x o | xxoo00000000xxxxx | 4.1 n | 4 | a
2-15 12:00 43 X X o XX0000000000XXXXX 4.2 194 44 40
l 2-15 13:00 44 x x 0 XXGO0OXXO000KXXXX 4.2 283 46 38
7 2.15 14:00 45 X X o XX0000000000XXXXX 37 31 47 36
l 2-15 15:00 46 X X 0 AXO000XXQ000XXXXX 3.2 95 48 35
2-15 16:00 47 X X 0 XXQOO0XXXXOOXXXXX 4.2 95 43 35
I 2-13 17:00 48 X X 0 AXOOXXOXXXXOXXXXX 2.7 118 45 44
2-15 {8:00 49 X X o XXOXOXXXXXOQXXXXXX 1.2 06 40 54
i 2-15 19:00 { 50 X x ) XXX0OOXXXOOXXXXXX 1.2 72 37 60
2-15 20:00 51 X X 0 X000OXXX0000XXXXX, 1.4 93 36 61
l 2-15 21:00 52 X X o XXOOXXXO00XXXXXXXX 4.0 88 5 56
2-15 22:00 53 X x o XXX XXX XXX XKLXXK 37 86 KX) 60
' 2-15 23:00 54 x P a XXXXXXXXREXKXXXXX 2.7 79 32 59
2-16 0:00 X X X x XXXXXXK XXX KXKXXKKX - - - -
. Key: x = closed and o = open. Intake ports are in order as shown on diagram in Appendix F.
| 7
|
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2.2.2 Weather Conditions

Prior to the test date, the weather was cool and rainy. The wood logs were exposed to the
elements which resulted in high surface moisture in the iogs. On February 11, the AirSource
Technologies’ van and equipment trailer arrived at 3:30 PM. The weather was in the upper 40s
with periodic heavy rainfall. The weather during the test varied from 27 degrees with snow
flurries to rain in the 30 degrees range to sunny in the upper 40's. Mostly the time was cloudy
in the 30s. The Barametric pressure was 29.41 evening of the 13th and rose to 29.91 by the end
of the test at midnight on the 15th. s

2.2.3 Production

Kiln #5 was loaded with 57.33 tons of wood logs which included 2.03 tons of brands for the fire
box section. The yard wood contained between 27.5 to 34.1 percent moisture. The brands
contained between 1.0 to 18.0 percent moisture. The kiln produces 7.85 tons of charcoal and
11.84 tons of brands. The moisture in the charcoal and brands prior to wetting down contained
' 1.0 percent moisture and 6.1 to 11.7 percent after wetting down to quench remaining

smoldering.

3.0 Summary of Test Results

The emission testing results are presented in Table IV in English units and Table IV in Metric units.

The results are listed by hourly time intervals from the corresponding runs.
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Tabie IV
Summary of Emissions Test Results (English)
Hour Time RI;’)“ Er:f::l:InS A";\:f:) ¢ 6\;;23; Ag“w“.b"
Lb/Hr Lb/Hr Readings pacity
l 18:00 V-1 +8-2 7.83 429
2 19:00 V-2+8-2 7.89 4.29
3 20:00 V-2+5-2 7.89 4.29
4 21:00 S-1 3.47 4.29
5 22:00 5-1 3.47 429
6 23:00 $-1 3.47 4.29
7 0:00 S-1 347 4.29
8 1:00 S-1 347 429
9 2:00 8-1 347 429
10 3:00 5-3 3.05 4.29
11 4:00 8-3 3.05 429
12 5:00 S-3 3.05 429
13 6:00 S-3 3.05 419
14 7:00 5-4 5.91 4.29 14.4 200
(] 8:00 54 591 4.29 15.1 200
16 9:00 S-4 5.91 4.29 204 200
17 10:00 S-4 5.91 429 24.5 200
i3 11:00 54 5.91 4.29 29.7 200
19 12:00 S-4 5.91 429 44.1 200
20 13:00 S-5 14.00 429 38.3 200
21 14:00 S-5 14.00 429 414 20,0
22 15:00 S-5 14.00 4.29 30.8 20,0
23 16:00 S-5 14.00 4.29 385 200
24 17:00 S-5 14.00 4.29 33.5 20.0
25 18:00 5-6 15.34 4.29 22.4 200
26 19:00 S-6 9.51 4.29
27 20:00 S-6 9.51 429




28 21:00 S-6 9.51 429

29 22:00 S-6 9.51 4.29

30 23:00 5-7,5-8 4].58 429

31 0:00 5.7,5-8 41.58 429

32 1:00 5-7,8-8 41.58 4.29

33 2:00 §-7,3-8 47.58 4.29

34 3:00 5-7,58-8 41.58 429

35 4:00 §-7,5-8 41.58 429

36 5:00 5-7,5-8 41 58 4.29

37 6:00 57 452! 4.29

38 7:00 5-7,5-9 49.53 4.29 2337 20.0
39 8:00 5-7,8-9 49.53 4.29 36.1 200
40 9:00 5-9, 5-10 64.97 4.29 45.7 200
4] 10:00 $5-9,8-10 64.97 4.29 47.7 200
42 11:00 $-9, 5-10 64.97 4.29 49.8 20.0
43 12:00 8-9,8-10 64.97 4.29 47.5 20.0
44 13:00 §-9,S8-10 64.97 4.29 46.0 . 20.0
45 14:00 8.9, 5-10 64.97 4.29 393 20.0
46 15:00 5-9,8-10 64.97 _ 4.29 46.6 20.0
47 16:00 S-9, 5-10 64.97 _ 4.29 64.5 20.0
48 17:00 S-11 88.92 4.29 558 20.0
49 18:00 $-11, 8-12 76.26 4.29 55.3 20.0
50 19:00 S-11, 8-12 76.26 4.29

51 20:00 S-11,8-12 76.26 4.29

52 21:00 5-11,5-12 76.26 4.29 20
53 , 22:00 S-11,5-12 76.26 4.29 20
54 23:00 S-12,8-13 57.26 4.29 20

Comments ' -

Total pounds emitted over 54 hours = 1689
* Opacity readings were difficult to read due to downwash and heavy moisture. Most reading were after the condensate
plume against a treeline background. ‘
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Table V
Summary of Emissions Test Results (Metric)
_ Rua A‘.:tu.al Allowable Actu?l Allowable
Hour Time D E-mglls}ln:ns l;/\r;l: Ea;;:‘i::y Opacity
gs

L 18:00 V-1+8-2 3551 1946

2 19:00 V-2+8-2 3578 1946

3 20:00 V-2+8-2 3578 1946

4 21:00 8.1 1574 1946

5 22:00 8-1 1574 1946

6 23:00 8-1 1574 1946

7 0:00 5-1 1574 1946

8 1:00 S-1 1574 1946

9 2:00 3-1 1574 1946

0 3:00 §-3 1383 1946

11 4:00 S-3 1383 1946

12 5:00 S-3 ‘1383 1946
13 6:00 S-3 1383 1946

14 7:00 5-4 2680 1946 14.4 20.0
15 8:00 54 2680 1946 (5.1 200
16 9:00 S-4 2680 1946 204 20.0
17 10:00 3-4 2680 1946 245 20.0
18 11:00 5-4 2680 1946 29.7 200
19 12:00 S-4 2680 1946 44.1 200
20 13:00 §-5 6350 [946 383 20.0
21 14:00 §-5 6350 1946 41.4 200
22 15:00 S-5 6350 1946 30.8 20.0
23 16:00 S-5 6350 1946 385 20.0
24 17:00 S§-5 6350 1946 335 20.0
25 18:00 S-6 6957 1946 224 20.0
26 19:00 S-6 4313 1946

27 20:00 5-6 4313 1946

11
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28 21:00 S-6 4313 1946
29 22:00 S-6 4313 1946
30 23:00 5-7.5-8 . 18858 1946
3 0:00 S-7,5-8 18858 1946
32 1:00 5-7,5-8 18858 1946
33 2:00 S-7,5-8 18858 1946
34 3:00 5-7,8-8 18858 1946
35 4:00 5-7,5-8 18858 1946
36 5:00 5-7,8-8 188578 1946
37 6:00 3-7 20505 - 1946
38 7.00 5-7,8-9 22464 1946 237 20.0
39 8:00 5-7,8-9 22464 1946 36.1 20.0
40 9:00 S-9, 8-10 29466 1946 45.7 200
41 10:00 S-9, §8-10 29466 1946 47.7 - 200
42 11:00 S-9, 8-10 29466 1946 49.8 20.0
43 12:00 S-9, 8-10 29466 1946 47.5 20.0
44 13:00 S-9, S-10 29466 1946 46.0 20.0
45 14:00 S-9, 5-10 29466 1946 393 200
46 15:00 3-9,5-10 29466 1946 46.6 20.0
47 16:00 $-9,5-10 29466 1946 64.5 26.0
48 17:00 S-11 40329 1946 55.8 20.0
49 18:00 §-11,8-12 34587 1946 55.3 200
50 19:00 S-11,8-12 34587 1946
5t 20:00 S-11,8-12 34587 . 1946
52 21:00 S-11,8-12 34587 1946 20
53 22:00 8-11, §-12 34587 1946 20
54 23:00 S-12,58-13 215970 " 1946 7 20
Comments
Total grams emitted over 54 hours = 766,030
* Opacity readings were difficult to read due to downwash and heavy moisture. Most reading were after the condensate
plume against a treeline background.
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The reopening of the rear vent stack was estimated at 5.83 Ibs/hr (2,630 g/hr). The total amount
of particulate emissions during two entire batch processes was 1,689 Ibs over the 54 hour startup
and burn phase. Of the 1,689 lbs, 23.25 Ibs came from the rear vent stack. Based on 7.85 tons of

charcoal produced at 8.8% moisture, the emission factor is 215.16 Ibs/ton of charcoal produced.

Sampling and Analytical Procedures

The particulate emissions sampling and analytical procedures were performed in accordance with
USEPA Methods and are details in the AirSource Technologies’ Report-entitled, “Source
Emissions Report, Prepared for Shell Engineering & Associates, Inc., regarding testing of
Charcoal Kiln #5 at Royal Oak Enterprises, Inc. - Kenbridge, Virginia. The body of this report is
found in Appendix B.

The opacity readings were done by certified opacity readers using EPA Method 9. Appendix C

contains their certifications.
5.0 Conclusion

The conclusion is based upon the emission testing data in this report and the following

assumptions:

1. Opacity readings were difficult but not impossible to read against a treeline background.
The Method 9 attached and dettached plum procedures were followed because of high

moisture content.

2. The reopening of the rear vent stack on February 14, 1998 at 6:10 p.m. which had less
than 15% opacity observed was estimated at 5.83 lbs/hr.

The particulate emissions ranged from 3.05 1bs/hr (1,383 g/hr) to 88.92 Ibs/hr (40,329 g/hr) with
comresponding opacity reading ranging from (4% to 64%.
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PREFACE

This report was prepared by AirSource Technologies, Inc., and contains the results of
testing that was conducted at the Royal Oak Enterprises, Inc., charcoal manufacturing
facility in Kenbridge, Virginia, on February 12 - 16, 1998. To the best of our knowledge the
data contained in this report is accurate and complete. Any questions concerning this report
should be directed to Mr. Daniel Soderberg, Project Manager or Mr. George Cobb, President.

)ﬁwa’z 4 ‘QWW— @ /,,4/// -

Mr. Daniel Soderberg Dr. George Scheil

Project Manager Quality Assurance Manager

Approved By:

S iir

Mr. George Cobb
President

March 16, 1998
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SECTION 1 - INTRODUCTION

1.1

CLIENT INFORMATION

Testing was performed at the request of Sheil Engineering and Associates, Inc., 2403 W.
Ash St., Columbia, MO, 65203.

1.2

1.3

TEST SITE INFORMATION
1.2.1 Description of Facility

Testing was performed at the Royal Oak Enterprises charcoal production facility in
Kenbridge, Virginia. ’

1.2.2 Location of Facility
The tested facility is located at Highway 137, Kenbridge, VA 23944,
1.2.3 Owner/Operator of Facility

The tested facility is owned and operated by Royal Oak Enterprises, Inc., Suite 800,
900 Ashwood Parkway, Atlanta, GA 30338

1.2.4 Contact Persons

The contact person at Shell Engineering was Mr. David Seidel, . The contact person
for Royal Oak was Mr. Paul McAllister, Plant Manager.

PURPOSE OF TESTING

Testing was performed to determine the facility’s compliance with Virginia’s process weight
regulation and to provide requested data to USEPA Region III.
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1.5

TESTING ORGANIZATION
1.4.1 Company

Testing was performed by AirSource Technologies, Inc., 11635 W. 83" Terrace,
Lenexa, KS, 66214.

1.4.2 Personnel
AirSource personnel who conducted the tests were:

Mr. Daniel Soderberg, Project Manager,

Mr. Pete Liebl, CEM Project Manager,

Mr. Kevin EuDaly, Environmental Scientist

Mr. Finnegan Schall, Environmental Scientist
Mr. Robert Phillips, Environmental Scientist and
Ms, Lisa Wallace, Environmental Scientist.

REGULATORY REPRESENTATIVES

Testing was observed by Ms. Angela McFadden, Environmental Engineer, USEPA Region III.
Mr. Gene Riley of the USEPA Emission Measurement Center was also in attendance.
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1.6 SUMMARY OF TESTING PERFORMED

Testing was performed to measure emissions during an entire production run (batch). The
tested kiln had two emission points. A 16" diameter roof vent was open during the initial
“start-up” phase only, The 19” rear stack was open during the entire batch cycle. Testing
was performed simultaneously on both sources during the start-up phase, and on the rear
stack only for the remainder of the production cycle. _

A modified EPA Method 5/202 sampling train was used to measure filterable and
condensible particulate emissions. These fractions have been reported separately, but due
to the nature of the samples, complete separation of filterable and condensible particulate
could not be achieved. The “filterable results” contain some contribution from condensible
organic matter.

Oxygen and carbon dioxide measurements were made continuously according to EPA
Method 3A.
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SECTION 2 - SUMMARY OF RESULTS

2.1

2.2

2258

RUN IDENTIFICATION

A total of 15 runs were performed during the test. Two runs were performed on the
vent stack, and were designated V1 and V2. Thirteen runs were performed on the
rear stack, and were designated as S1 through S13. Run S2 was the first run, while
run S1 was the second run. Runs S3, $4, S5 and S6 were performed sequentially.
Runs S7 through S12 were not performed sequentially, but were interleaved as
The times associated with

necessary to minimize down-time during filter changes.
each run are summarized in Table 2-1.

Train ID| Date |

V-1
V-2
5-1
S-2
S-3
5-4
S-5
56
S-7

S-8
5-9

S-10

5-11

12

5-13

13-Feb
13-Feb
13-Feb
13-Feb
14-Feb
14-Feb
14-Feb
14-Feb
14-Feb

14-Feb
15-Feb

15-Feb

" 15-Feb

15-Feb
15-Feb

Table 2-1
Run Times

18:15-19:15
19:20 - 21:25
22:20 - 02:50
18:17 - 21:39-
03:05 - 07:10

07:40-12:03 -

12:33 - 16:34
18:10 - 22:40 -
22:46 - 23:46
05:45 - 06:25
23:54 - 00:54-
06:50 - 07:40
11:08 - 11:33
09:23 - 09:58
13:40 -14:35
16:49 - 17:04
20:12 - 20:27
17:50 - 19:10
23:03 - 23:43

00:56 - 01:41

07:40 - 08:20
01:46 - 02:46
08:25 - 09:15
12:40- 13:35
10:26 - 10:55
15:25 - 15:50
17:24 -17:39
21:40 -22:40
19:42 - 20:12

Run start/stop times

02:53 - 03:45

03:45 - 05:45
10:02 - 10:17
14:42 - 15:22
11:35- 12:35
16:05 - 16:45
19:22 - 19:37

20:40 - 21:40

CONDENSIBLE AND FILTERABLE PARTICULATE MATTER

The results of the particuiate emission testing are summarized in Tables 2-2 and 2-3.
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2.3 PROCESS OPERATING CONDITIONS
Processes data is presented in the Final Report prepared by Shell Engineering.

2.4 POTENTIAL ERRORS IN TESTING

The sample rate during run V2 was outside the target isokinetic range of 80-110%. The
isokinetic percent for this run was 121.4%. This was the result of a rapid increase in
moisture content during the last third of the run, due to a significant increase in stack
temperature. The bias in the results from this would have been minimal for the following
reasons:

o The anisokinetic error would not have affected the condensible fraction, which
represented over half of the collected mass.

o Of the filterable fraction, 97% of this mass was collected on the final filters. Only
extremely small particles (sub-micron) could have passed through the impinger train,
These fine particles would aiso have been too small to be significantly affected by
isokinetic error, which primarily affects larger particles.

e Error from anisokinetic sampling is a function of the inertia of the particles and is
therefore a function of the square of the velocity. Because of the very low stack
velocity, the actual bias from the isokinetic error would have been many times less than
it would have been if the stack flow rate was in the usual range for Method S sampling.

« The isokinetic rate during the previous Vent run was at the lower end of the range
(82.8%). The errors from these two runs would cancel out to some degree.
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SECTION 3 - FACILITY DESCRIPTION AND OPERATION

Detailed facility and process information is provided in the Final Report prepared by Shell
Engineering and Associates, Inc.
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SECTION 4 - SAMPLING AND ANALYTICAL PROCEDURES

4.1 DESCRIPTION OF SAMPLING LOCATIONS

Diagrams of the Roof Vent and Rear Stack sampling locations are shown in Fgures
4-1 and 4-2 respectively.

175"

Figure 4-1
Rear Vent Stack Sampling Location
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La"
—4 O
172"

Figure 4-2

Rear Stack Sampling Location

4.2 TRAVERSE POINT LAYOUTS

Diagrams of the vent and stack traverse point layout are shown in Figures 4-3 and
4-4, Actual point locations can be found in Appendix B.
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STACK DIAMETER =

15 7/8"

Figure 4-3

Roof Vent Stack Diagram

STACK DIAMETER

= 19.257

Figure 4-4

Rear Stack Diagram
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4.3
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SAMPLING PROCEDURES
4.3.1 Traverse Point Layout

Traverse point layouts were determined according to EPA Method 1 (40 CFR, Part
60, Appendix A). A 12-point layout was used for the roof vent stack because the
anticipated short run time would not have allowed for all the points to be sampled by
the end of the run if a 24-point traverse was used. When it was determined that the
vent stack run time would be longer than anticipated, each point was sampled twice.

4.3.2 Stack Flowrate

Stack flowrates were determined according to EPA Method 2 (40 CFR, Part 60,
Appendix A). An electronic pressure transducer was placed in parallel to the oil
manometer to allow more precise readings when the flowrate was very low.

4.3.3 Molecular Weight

Molecular weight was determined by continuous emissions monitor according to EPA
Method 3A. During start-up, separate analyzers were used on the the vent and
stack. Instrument calibrations were performed at approximately 12-hour intervais.
A bias check was performed at approximately 4-hour intervals.

Since the CEM run times did not correspond to the Method 5/202 run times, O; énd
CO, concentrations for each run were determined by time-weighting the
corresponding CEM runs.

During Run 5, the CEM system was off-line for about 3 hours while the conditioning
system was cleaned. During this time, an integrated stack gas sample was collected
in a Tedlar bag and was analyzed when the CEM system was operational.

The following analyzers were used:

California Analytical 100F Oxygen analyzer
California Analytical 3300A Carbon dioxide analyzer
California Analytical 200F Combination oxygen/carbon dioxide analyzer

The stack gas was conditioned by passing it through a cooled condenser to remove
moisture and tars. Sampie was then passed through a series to midget impingers
charged with water to further remove organic vapors. Finally, gas was filtered -
through silica gel and a glass fiber filter before being delivered to the analyzers.
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4.3.4 Particulate Matter

Testing for filterable and condensible particulate was performed using a modified
EPA Method 5/202 sampling train. Impinger weights were measured to the nearest
0.1 g prior to sampling. The train configuration was as follows:

I"ﬁ’ipinger I Tybe

1 Modified GBS 100 ml H,0

2 Modified GBS .. 100 ml H;0..

3 Modified GBS 100 mi Hy0
C4- Lt GBS I TR 108mEH05

5 Knockout *+  Dry

6 Modified: GBS “Silica Geb-

A heated probe was connected directly to the first impinger, A glass-fiber fiiter was
placed between impinger 5 and the silical gel impinger. A diagram of the sampling
train is shown in Figure 4-11.
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/— 85 mm FILTER

HEATED. PROBE
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PITOT TUBE

g

[CE BATH —/

MANOMETER

SHUT-OFF
FINE ADJUST  WVALVE * wvaC, GAGE

=

A[R-TIGHT
PUMP

Ghe43 METER

PRESSURE TRANSDUCER

Figure 4-5
Modified Method 5/202 Sampling Train

The train was operated at a nominal sampling rate of 0.2 cfm. The target run time
was 4 hours, but some of the runs had shorter run times because of filter plugging.

Due to the high concentrations of filterable particulate matter, the filters clogged
rapidly during the last half of the test. Some of the trains were modified so that two
filter holders could be operated in parallel, thus extending the run time between

filter changes.

Trains were leak-checked before and after each run, and any time a filter
replacement was necessary.

The meter box consoles were Nutech Model 2010 sampling consoles. Probes and
umbilicals were manufactured by Apex instruments,
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4.4

4.5
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TRAIN RECOVERY PROCEDURES

Each train recovery generated the following samples:
Container #1 - Impinger Catch

Container #2 — Acetone Rinse

Container #3 ~ Methylene Chloride Rinse

Container #4 - Final Filter
Container #5 — Pre-Extraction Filter

The recovery procedure was as follows:
The impingers were weighed to determine moisture content.

The contents of impingers 1-5 were filtered into Container #1 using a
pressurized Teflon filter column with a 47 mm Whatman 541 paper filter.

The nozzle and probe liner were brushed 3 times with acetone, which was
filtered into Container #2 using the same filter column and filter that was used to
filter the impinger contents.

The impingers and connecting glassware were rinsed 3 times with acetone and
filtered into Container #2

The final filter was removed from the filter holder and placed in Container #4.

The front of the filter holder was rinsed 3 times with acetone and filtered into
Container #2 :

A final rinse of 50 mi acetone was passed through the filter column into
Container #2. Additional acetone was used if a large amount of organic matter
was still visible in the rinse. It was not possible to completely extract all organic
material in this manner.

The nozzle and probe liner were then brushed 2 times with methylene chloride
and filtered through the same column and filter into Container #3.

The impingers, connecting glassware, and filter front were rinsed 2 times with
methylene chloride and filtered into Container #3.

The filter from the filter column was removed and transferred to Container #5

If the filter column filter became clogged, it was replaced with a new filter.
Before replacement, each filter was rinsed with 50 mL acetone into Container #2
to remove organic matter.

Samples were stored at room temperature until analysis.

SAMPLE EXTRACTION PROCEDURES
Samples were extracted according to the flowchart shown in Figure 4-6.
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4.6
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ANALYTICAL PROCEDURES
4.6.1 Gravimetric Analysis

AirSource Technologies, Inc. performed gravimetric analysis of the samples.
Evaporated samples were placed in a dessicator for 24 hours before weighing, and
were then weighed at intervals of at least 6 hours. Because many of the fractions
contained volatile organic compounds, they would continue to loose weight and
never reach a constant weight. Weights were considered constant if the change
between consecutive weighings was less than 1% of the total weight gain or if the
change was less than 0.5 mg. The average of the final two weighings was used as
the final weight.

A few of the samples continued to gain weigh}. This was most likely the result of
oxidizable compounds in the sample. In these cases, the earliest weight was used
as the final weight.
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