Walker, Elizabeth (AIR)

From: Osbourn, Scott [Scott_Osbourn@golder.com]

Sent: Monday, June 02, 2008 12:40 PM

To: Read, David

Cc: Vielhauer, Trina; Angela Morrison Uhland; virginia@wethereliconsulting.com; Glenn Farris
Subject: RE: RAI meeting

Attachments: RAI Response rev1.doc; Startup Schedule.pdf; Gas Cleaning PFD for air permit.pdf

As we discussed, please find attached a DRAFT of our response to the Department’s request for additional information. |
ook forward to our discussions at 2:30 PM today.

Scott Osbourn {P.E.) | Senior Consultant | Golder Associates Inc.

5100 West Lemon Street, Suite 114, Tampa, Florida, USA 33609

T: +1(813) 287-1717 | D: +1 (813) 769-5304 | F: +1 (813) 287-1716 | C: +1 (727) 278-3358 | E:
Scott Oshourn@golder.com | www.golder.com
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From: Read, David [mailto:David.Read@dep.state.fl.us]
Sent: Monday, June 02, 2008 10:26 AM

To: Osbourn, Scott

Cc: Vielhauer, Trina

Subject: RAI meeting

Scott Trina asked me to contact you to see if you still plan on faxing us the response to the RAI for BG&E today so we can
discuss it by phone at 3:00 pm. We will need the response a couple of hours before the meeting so when can give it a
quick review. | will also try to contact you by phone on this issue.

Thanks

Dawid Lple. Kead

Engineering Specialist ||

Special Projects Section

Bureau of Air Regulation (BAR)

Division of Air Resource Management (DARM)
Florida DEP

Ph: 850-414-7268 or David.Read@dep.state.fl.us

The Department of Environmental Protection values your feedback as a customer. DEP Secretary Michael W. Sole is
committed to continuously assessing and improving the fevel and quality of services provided to you. Please take a few
minutes to comment on the quality of service you received. Simply click on this link to the DEP Customer Survey. Thank
you in advance for completing the survey.




Golder Associates Inc.
S100 Wesi Lemon Street
Suite 114

Tampa, £l USA 33609
Telephone: {813} 287-1717
Fax; (813} 287-1716
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7 Associates

June 2, 2007 07389628

Florida Department of Environmental Protection
2600 Blairstone Road
Tallahassee, Florida 32399-2400

I

Attention: Mr. A. A. Linero

RE:

Dear Mr. Linero:

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION .
BIOMASS GAS AND ELECTRIC; FACILITY, ID NO. 0730109 A
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This letter is in response to your request for additionai“infdnnzition regarding the Air Construction
Permit application submitted by Golder Associates Inc. on behalf of Biomass Gas and Electric (BG&E)
on April 3, 2008.

Material Handling. In the application, it lS indicated that the wood fuel feedstock will be
processed off-site and shipped by train-to the facnllty location. The exact composition of the
wood feedstock i1s not provided. Will the. feedstock contain understory materials such as detritus
material from the floor of forest areas and, leaves and small branches or will it consist solely of
chipped to size wéod chunks from tree trunl\s‘? Detritus materials and leaves may contain
mercury from dry and wet deposmon which ‘could affect the mercury emission estimates. [Rule
62-4.070, F A. C. Reasonable Assurance] / /

Response—The feedsrock er consist-of woody biomass, which will be processed at a remote
ﬁtelfpreparanon area At th:s ‘remote area, the feedstock will be sorted, screened and chipped
10" size. Deletenous mmerml such as nails, glass and metal will be removed for landfill

V/ di} osal. A!Ihough some leaves and small branches may inadvertently find their way into the
Z

feedstock the focus is on producing wood chips from the woody biomass. While mercury should
be at very low levels in the biomass feedstock to the gasifier, the disposition and control of any
mercury-that. might be present is discussed in the response 1o Comment No. 6 in this letter.
~ ,

Startups/Shutdowns.-In the application, it is estimated that there will be a total of 6 startups of
the gasifier system per year. There is no request of provisions in the permit for additional
startups for shakedowns during the initial operation of the facility. Does BG&E actually
anticipate that the facility will not require additional startups and shutdowns of the gasifier
system during the first year of the facility’s operation? [Rule 62-4.070, F.A.C. Reasonable
Assurance]

Response-- During initial operations, there will be a larger number of startups and shutdowns
than the 6 anticipated after the startup and shakedown period The 6 is based on annual
operations after the shakedown period.

Gplder Associates
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In addition, there is a major difference between a cold startup, which takes at least 18 hours,
and a hot startup, which can take from as little as a few minutes to several hours. For
definition purposes, hot startups are defined as ones where the gasifier is over 1,000 °F vwhen
the startup occurs.

At another gasification facility, the Burlington facility. there were approximately 22 cold
startups/shutdowns during the first vear of operation. By 2001, this number had dropped to 7.
Cold startups involve «a transition period during the change from air-fired operation to
pyrolysis, where smoke can be produced during the change from excess oxygen combustion to
sub-stoichiometric oxygen combustion, and finally to pyrolysis. This period of operation at the
Aare has an expected initial duration of up 1o 30 minutes for cold startups. One of the
operational objectives of the Tallahassee plant is to reduce the length of the cold startup
transition to a minimum, with a target of 10 minutes ach:m ed after the f irst year of operation.
Flare design to help minimize sub-stoichiometric candmom during® humoﬂ are a part of the
preliminary engineering design effort, with Ihe Ob_j(f(.f!‘l’(f of mmmu’mg smoke production

during the sub-stoichiometric transition. // /\ . .

e N, \\ . ) .
Emissions from hot startups are minimal. since Ihe wood still pyrolvzes at temperature, with
low tar formation. During an electrical trip, gas producl:on tapers off over about three minutes
to a zero flow. The gas is flared during this period. Since the gas varies in composition rapidly
during this three minute period, there will be events of u few seconds duration where the flared

gas may transition through a substoichiomefric range and produce smoke.

Therefore, in response to the Department's comment, BG&E would like to request the flexibility
for as many as 22 startup/shutdowns during-initial operation. until an average of no more than
6 startup/shutdowns would be.required annually.

3. Volatile Organic-Compounds (VOC) and Sulfur Dioxide (S80,) Emissions during Shutdowns.
On pages 12 to 15 of. the- application, emlssmn estimates are provided for nitrogen oxides
(NOx} and particulate matter ‘(PM) during shutdowns, while none are given for VOC and SOx
based on the argument ‘that these emissiofis from the turbines are already low. What are the
ant1cnpated emissions of these pol]utants during shutdowns? [Rule 62-4.070, F.A.C. Reasonable

y Assurance] N

N .
Res\'pqnse—\— As previously stated, emissions during shutdown are anticipated 1o be low.
Emission éstimates were provided for NOx (0.05 tons per year or TPY) and PM (0.0005 TPY)
based on material balance and AP-42 emission factors. Attached are estimates for VOC and
SO2. which also rely on AP-42 emission factors.[These will be provided by BG&E]

4. Startup and Shutdown Procedures. In Section 2.2.1 of the application, the startup and shutdown
modes and procedures for the gasifier/power block are briefly described with the caveat that full
descriptions of the procedures are not provided due to their proprietary nature. To effectively
assess the proposed durations and associated emissions involved during the startup and
shutdown of the gasifier/power block of the facility, the Department requires a full description
of the procedures, Please indicate which submitted documents are considered proprietary. [Rule
62-4.070, F.A.C. Reasonable Assurance]

Golder Associates




FDEP  May 21, 2008
Mr. Al Linero -3- 07389628

Response-- The full description of the startup/shutdown procedure, which SilvaGas has
currently developed, was included in the air application. SilvaGas has also developed a
preliminary gasifier startup schedule (see attuched Figure 1), consistent with the cold startup
duration described in the response to Comment No. 2 above. A more detailed procedure is
anticipated, but only as part of the Operating Manual for the plant. This will not be developed
until the derailed design phase of the engineering effort. It is not BG&E s intent to claim these
procedures as proprietary, the issue is thai these formalized procedures do not yet exist. The
proposed project is not a conventional power plant, where an operating manual of this type
may be available off the shelf.

N

- i \\

5. Refractory Life. If the facility only requires 6 startups per year what is the anticipated life of the
gasifier refractory? If additional startups are required, especially. during the initial operation of
the facility, how is the life of the refractory af‘fected"\{Rule 62-4 070 F.A.C. Reasonable
Assurance] ,

Response-- The refractory life varies mbstamiaﬂy depending on the Iocanon of the  refractory
in the vessel. SilvaGas obtained a patenr on mstal!mg tees instead of elbows at 90/degree fow
direction changes, in order to reduce the erosion rate at the ells (ie., the.critical point of
circulation between the gasifier and the combustor). Improved materials suggest that the life of
the refractory in straight sections -of the vessels and ductwork will be approximately 5 years,
although there are examples in similar services where the reﬁ'actory has lasted in excess of 30
vears. The worsi case found at Burlzng10n was _for a vent pipe off a seal pot which had a gas
velocin: of 400 feet per second. This reﬁ‘actory Iasted only two weeks but was an isolated case
compounded by design error. > ~
N ,

N S / - /
Our eyclone vendors suggest an upper lmnt on gas flow-velocity to minimize refractory wear in
the cyclone mlpacl zones. Hard facing of exonc materials such as silicon or tungsten carbide
plates are planned Jor the worst tmpac! zones. SilvaGas currently is using advanced
computational ﬂuzd aﬁmamrcs software which, can predict erosion locations and wear rates.
One Qf the ongoing marntenance programs Jor the Tallahassee plant is to verify and calibrate
the computer predtcnon of reﬁ‘arctory erosion locations and wear rates.

/ Starfups and shutdown aﬁ'ect reﬁactorv life only if the hearwp and cooldown rates resuit in
Iherma! expansion-based stresses. The maximum heatup and cooldown rates for the
Ta!ia{rasaee plant are based on Burlington rates which successfully prevented thermal stress
inducéd\cracks An additional factor is the refractory anchoring spacing and design. BG&E is
working closely with our original refractory vendor, based out of Tampa, to provide the correct
anchor 5pacmg and des ign.

6. Syngas Cleanub;"ln Section 2.1.3 of the application, the syngas cleanup system proposed for the
project is discussed. However, very few details of the proposed system are given. In previous
meetings between the Department and BG&E, it was indicated by BG&E that the syngas
cleanup system will be provided by Dahlman Filter Technology. Based on research done by the
Department, the technology provided by Dahlman principally involves the removal of tar
compounds from the syngas stream utilizing an oil wash. Details on the removal of other
pollutants of concern (particulates, inorganic impurities such as sulfur compounds and volatile
metals) were not available from research or in the application, Please provide to the Department
a more detailed description of the syngas cleanup system proposed for the facility, including, if

Golder Associates
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available, process schematics, which will allow the Department to make a comprehensive
technical evaluation of the gas cleanup system. If such information is deemed proprietary,
please indicate on the submitted documents. [Rule 62-4.070, F.A.C. Reasonable Assurance]

Response—A simplified process flow diagram of the product gas cleanup system has been
obtained from Dahlman and is attached as Figure 2. As described in the following paragraphs,
the gas cleanup system has no direct emissions to the atmosphere. Only condensate water
feaves the closed system.

Further background on the gasifier is necessary in order to understand the operation of the gas
cleanup system. The gasifier operates as a pyrolysis unit. under reducing conditions. For
instence, organic sulfur and nitrogen in the feedstock are converted to H.S and NH; in small
amounis. In a similar fashion, it is expected thar mercuric saits, methyl mercury organics or
mercuric oxides would be reduced 1o elemental mercury, and be evaporated into the product
gas. The wash oil scrubbers remove tars above the dew point of water, 0 the vapor pressure of
the elemental mercury remains high, and at its very low conceniration, it should all remain in
the vapor phase. The same is true of the H»S and NH f h " Nl o
. ™

When the de-tarred product gas goes !hrough thé water scrubber at the tail end-é’" gas cleanup,
the acid gases and inorganic salts (metallic ions) are coo]\éd down and absorbed to about a 90
percent removal level by the water,. according to calculations by Dahiman. The removal level
in such a system of mercury is probably quite low, due to the insolubility of mercury in the
water, but the elemenial mercury probably reacts with the HS present to make mercuric
sulfide, and drops our as a particulate in the main recirculating water loop. There is an
additional separate section in the water scrubber that has an isolated recirculating loop of
caustic soda solution. The primary objecnve of this section’is to remove the remaining H,S by
reaction with !he caustic, making sodium sulf de.

This recirc ulalmg Ioop of causnc soda solutzon with sulfides in it provides an ideal solution for

scrubbing mercuric compounds out of the vapor phase, with the dissociation constant for

mercuric sulfide at | o T?rua all of the remaining mercury should come out here, since the §

ion ‘concentration should be much higher here rather than in the main recirculating water loop.
// s h \ l\ \'

e J?'us is the approach used as the ‘mercury cell caustic chlorine plants for removing any ppt
iraces of mercury from plant waste water and the food-grade product caustic soda. The water
is treated with a ppm concentration or lower of § ions, and the precipitated mercuric sulfide
filtered out.  Residual concentrations of mercury in the food grade caustic soda are removed in
the same manner, down.10 non-detectable limits.

The recirculating water at the water scrubber is blown down on a regular basis, where it is
used in the cooling tower as part of the cooling tower makeup water. The design has not
proceeded far enough ver to determine if this water needs filtration. Should detectable mercury
concentrations be obtained in either this blowdown or the blowdown from the separate caustic
cuirculating loop, then this could be filtered to remove the mercuric sulfide particulate.

Further, the combustor receives char and olivine from the gasifier at abour 1,350 "F. Ar this
temperature. and under the gasifier reducing conditions, mercury compounds would be
separated out in the upstream cyclones as part of the product gas. described above. A
negligible amount of mercury would enter the combustor, as there would be virtually no
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mercury present i the char. However, if any mercury were presemt. it would likely remain in
the ash bound as a non-volatile inorganic salf rather than be released as a vapor.

The vast majority of any ntercury in the feedstock should end up in the makeup water from the
water scrubber going 1o the cooling tower, and in particular, the blowdown from the separate
caustic loop in the water scrubber which contains S ions. Routine sampling of this stream by
Jiltration, and tpically, an AA or similar analvsis of the filter cake for mercury should
determine if there is any need for further monitoring of mercury emissions.

Volatile Metal Emissions. As indicated in No. 6 above, no details are provided on how volatile
metals, such as mercury, are going to be removed from the syngas/ In the application, it is stated
that the mercury concentration in the wood fuel is minimal and consequently expected mercury
emissions are negligible. However, if this is not the case, does the syngas cleanup system utilize
an activated carbon bed or something similar to contro] volatile metal emisstons such as
mercury? [Rule 62-4.070, F.A.C. Reasonable Assurance] . o

.

- . / "\\\ \\‘
Response—This comment is addressed above. - < . RN

NN ~
Duct Burner Firing. Based on the application, it- -appears’ that the duct burners will only fire
syngas (product gas). Will natural gas ever be fired'in the: «duct burners? [Rule 62-4.070, F.A.C.

Reasonable Assurance] ~.
N

Response—Only product gas will be ﬁred" in 'rhe‘ducr burners: .

Emissions Averaging. In Table 3-2 of the apphcatlon emissions in ppm at 15 percent oxygen
(O1) of NOy, carbon m0n0x1de (CO), volatile. orgamc compounds (VOC), and ammonia (NH3)
appear to be given for annual stack testing -requirements. Please provide Continuous Emissions
Monitoring S)stem (CEMS) 24 hour block average and 12 month rolling average estimates of
CO emissions ‘and 24 hour block average and ;30 day rolling average estimates of NOx,
emissions when ﬁr:ng the combustlon turbine’ and the combustion turbine in combination with
the duct burners for’ the temperatures and/!oads cited in the table. [Rule 62-4.070, F.A.C.
Reasonable Assurance] h

/ s

/7 . ~ ~ .
Response-- BG&E's requested.emission limits are provided in the attached table (this is to be
provided in a later transmital). .,
N
AN

. SO, Emissions. On page 19 of the application, it is stated that SO, emissions will be minimized

through the\utlllzatlon of natural gas during startups and the gas cleanup system on the product
gas. Please prowde estimates of the SO2 concentration in the product gas before and after
cleanup. In addition, provide estimates of SO2 stack emissions when firing product gas for the
same conditions described in No. 9 above. [Rule 62-4.070, F.A.C. Reasonable Assurance]

Response—As stated earlier, the gasifier operates as « pvrolvsis unit, under reducing
conditions, converting organic sulfur in the feedstock to small amounis of H,S. The H,bS is then
reduced to acceptable levels in the gas cleanup system. SO, emissions would result from the
residual level of H.S in the product gas (after the gas cleanup system), which is fired in the
combustion turbines and duct burners, or, in the event of a system malfunction, when the
product gas is flared. (BG&E will provide a summary table of the H25 in the pre- and post-
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Please do not hesitate to call should you require additional information.

gas cleanup scenarios, as well as the amount of SO2 that can be generated by firing in the
CT/DB or by flaring).

. Combustion Turbine and Duct Burner Emissions Estimates. When comparing the upper and

lower portions of Table 3-2 of the application, the emissions of NOx, CO, and VOC appear to
be lower when firing the duct burners than when not, please clarify. In addition, pollutants and
units given in the table are not defined nor is the basis for the different emission concentrations
for the various pollutants. Please redo this table and resubmit to address these issues and
generally provide a clear overview of the expected emissions for the project as a function of
turbine load, ambient air temperature, and duct bummer firing. [Rule 62-4.070, F.A.C.
Reasonable Assurance] '

. /
Response— A subsequent discussion between Golder and uDav.rd Read of the Department has
cleared up some of the confusion associated with the emission table. Further, as stated in the
response to Comment No. 9 above, BG&E has prowded a tabular szunmary of the requested
emission limits, including averaging times and- methods of comphance (BG&E will provide in a
separate transmittal). 7N . N

e

~
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Sincerely, ‘ T

GOLDER ASSOCIATES INC. R

Scott Osbourn, P.E. /

Senior Consultant -~~~ ‘ N2
N - -
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Preliminary

Gasifier Start-Up Schedule

e n———

15 {0 [Task Name i _ | Durstion {-1 N 14 5 . 1® 7 B e [ 5K E 13 4 15 1. 7
! Temperature, deg F O hrs & ~MB 100 200 300 400 500 500 700 300 800 1000 1100 1200 1300 1400 1500
T2 Starl Combustion Blower 1he 1
D Start Gasfier Blower 1he :]
4 Start Combustion Duct Burner 12 hrs 1 |
g Start gasifier ducl burner 12 hrs [ ]
8 Siart combustor seal pot fludizing flow 7 hrs [ |
!
7 Slan gasifier seal pot fluxdizing low 7 hes i [ |
1
i
8 Increase combyslor healup rate zhrs| [:i
e Increass gasfier heatup rate 2hrs [‘::i:‘:j
T Starl combusior overbed burner 1hr [
K3 Start wood and steam flowrate thr L
12 Stard combuslor overbed burner 1 hr E':'I '
T3 Ramp up wood to full rates 1 hr
14 Reduce / stop gasiher blawer 1hr :]
15 Stabihize at tull rates 1ht E
i C—1 ¢
t
16 Reduce / stop combustor overbad burner 1 nr[ I:] b
|
17 E Operational 0 hrs
*
L] ﬁ
Project: Master BGAE Shell_r Task [::] Progress Summary External Tasks Deadline \I}
Date. Janvary 8, 2008 Spit Miestone ’ Project Summary ﬁ Extemnal Milestone ‘
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