MARYLAND DEPARTMENT OF THE ENVIRONMENT

AIR AND RADIATION ADMINISTRATION
APPLICATION FOR A PERMIT TO CONSTRUCT

SUPPLEMENT ATO
DOCKET #09-20

COMPANY: Vaughn Greene Funeral Services, PA
LOCATION: 4905 York Road
Baltimore MD 21212
APPLICATION: Installation of a Matthews Environmental Solutions Power-Pak Il Plus human
crematory.
ITEM DESCRIPTION
1 Notice of Application and Informational Meeting
2 Supplemental Technical Information — process flow

diagram, technical equipment specifications,
emissions calculations, and air toxics screen model
compliance demonstration.



DEPARTMENT OF THE ENVIRONMENT
AIR AND RADIATION ADMINISTRATION

NOTICE OF APPLICATION AND INFORMATIONAL MEETING

The Maryland Department of the Environment, Air and Radiation Administration (ARA) received a permit-to-
construct application from Vaughn Greene Funeral Services, PA on June 8, 2020 for the installation of a
Matthews Environmental Solutions Power-Pak Il Plus human crematory. The proposed installation will be
located at 4905 York Road, Baltimore, Maryland 21212.

The application and other supporting documents are available for public inspection on the Department’s
website at the following link:

https://mde.maryland.gov/programs/Permits/AirManagementPermits/Pages/index.aspx

Pursuant to the Environment Article, Sections 1-601 and 1-603, Annotated Code of Maryland, a Virtual
Informational Meeting and an In-Person Informational Meeting have been scheduled so that citizens can
discuss the application and the permit review process with the applicant and the Department.

VIRTUAL INFORMATIONAL MEETING

The Virtual Informational Meeting has been scheduled for Monday, November 2, 2020 at 7:00 p.m. In order to
view or participate in the Virtual Informational Meeting, a participant must register using the following link:

https://attendee.gotowebinar.com/register/8405841571143437071

Once registered, directions to participate online or by phone will be electronically forwarded to the email
provided.

Phone-only participants will not have the ability to ask questions or comment during the meeting; however,
questions and comments may be sent to Ms. Shannon Heafey via e-mail at shannon.heafey@maryland.gov
or by phone at 410-537-4433. Questions and comments must be received by Friday, October 30, 2020 in
order to be read during the Virtual Informational Meeting.

IN-PERSON INFORMATIONAL MEETING

The In-Person Informational Meeting has been scheduled for Monday, November 9, 2020 at 7:00 p.m. at the
chapel at Vaughn Greene Funeral Home, 4905 York Road, Baltimore, Maryland 21212. Due to the COVID-19
pandemic and the need to maintain social distancing, attendance at the In-Person Informational Meeting is
extremely limited. For the safety of all, participants are strongly encouraged to participate in the Virtual
Informational Meeting in lieu of attending the In-Person Informational Meeting.

Participants must register in advance in order to attend the In-Person Informational Meeting. Masks and social
distancing will be required for all participants. A participant who fails to register in advance, wear a mask, and
practice social distancing will not be allowed to attend the In-Person Informational Meeting.

To attend the In-Person Informational Meeting, please call Ms. Shannon Heafey at 410-537-4433 or send an
email to shannon.heafey@maryland.gov and provide your name, telephone number, and email address. Ms.
Heafey will confirm, using the contact information that you provide, that you are registered to attend the In-
Person Informational Meeting.

The Department will provide an interpreter for deaf and hearing-impaired persons provided that a request is
made for such service at least ten (10) days prior to the In-Person Informational Meeting.

Further information may be obtained by calling Ms. Shannon Heafey at 410-537-4433.

George S. Aburn, Jr., Director
Air and Radiation Administration
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April.17, 2017

10. Draft Nozzle Construction

11.

SPECIFICATIONS- Model Power-Pak |l Plus

Equipment TYpe.......ooooiiiiiiiieieee e
A, Model NO. ..o
B. Underwriters Laboratories Listing and File No. ..

Dimensions

A, Footprint oo
B. Maximum Length............ccooooviviiiniiircieieee.
C. MaximumWidth ............cooovviiiiiiiciiee e,
D. Maximum Height............cccoovviiiiiiiiiieee,
E. Chamber Loading Opening ..........ccocvvvveeennnn...

Utility/Air Requirements

A. Gross Gas Input, Natural or LP Gas................

Running Gas Pressure, LP or Natural Gas

B. Electrical SUppIy......cooovviiiiiiiiiiiiiee e
C. Air SUPPIY..coiteiiiieie e

Incineration Capacity ..........cccceveevveiiiiiioeeece.
Typical Loading Capacity of Waste Types.............

Construction and Safety Standards.......................

Steel Structure Construction

CFrame e,
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L
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o
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9
2
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Stack Construction

A, INnerWall ..o

Main Chamber Door Construction

A. Steel Shell......cooiioviiiiiiiiiieeee
B. Outer Refractory............ccoovvviiviiiniieee,
C. Inner Refractory ...........cccovevviiiiviiiiieenenee

. Outer Side Casing......
. Inner Side Casing........ccccccoovvvviiiiviiiiieee .

Mode! Power-Pak Il Plus

... |E43-PPIl Plus

87ES8; MH14647

122-9%"x5-9"(3.9mx1.8m)
14'-10% " (4.53 m)

6’ -10" (2.08 m)

9 (2.74 m)

30% "Hx43% "W (781 mm x 1105 mm)

28,000 Ibs. (12,700 kg)

3,000,000 BTU/hr. (3,165,168 kJ/h)

11 inches (279.4 mm) water column or greater
230 volt, 3@ or 19, 50/60 hz (others available)
2,500 cfm (70.8 standard m3/min)

175 Ibs./hr. (79 kg/h)
750 Ibs. (340.2 kg)

Incineration Institute of America, Underwriters
Laboratories, Canadian Standards Association

2" (51 mm) square tubing
3/8" (9.5 mm) plate

3/16" (5 mm) plate

12 gauge (3 mm) plate
12 gauge (3 mm) plate

4 1/2” (110 mm) insulating firebrick or castable
12 gauge (3 mm) sheet, Stainless Steel, welded
seams (unlined stack available)

Schedule 40 Stainless Steel pipe with welded
connections

3/16" (5 mm) steel, welded with reinforcement
1" (25 mm) insulating block
4%" (110 mm) insulating firebrick
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12.

13.

14.

15.

16.

17.

18.
19.

SPECIFICATIONS- Model Power-Pak |l Plus

Primary Chamber Wall Construction

A. Outer CasingWall...........coovvevveiiiiiiiniiiiine,
B. Inner Frame/Air Compartment............cc..ccocee.n.
C. Inner Casing Wall............cccoovvvvericiiiiiicieee,
D. Outer Refractory Wall.........cc..ccovevivieiiiniiiinn,
E. InnerRefractoryWall ...........coooovviveoieneneaenn..

Secondary Chamber Wall Construction

efractory Temperature Ratings

MmMoOOow>»D0n mMOO®m»

Chamber Volumes (not including external
flues, stacks or chimneys)

A. Primary Chamber..........ccccovveviiiiiiiiiiiccee
B. Secondary Chamber ..........cc.ccooovveiiiiiiveieenn.

Emission Control Features

A. Secondary Chamber with Afterburner ................

B. Opacity Monitor and Controller with Visual and

Audible Alarms ........ccceevviieeiie e,
C. Auxiliary Air Control System..........cc.ccocovvevenennnn.

D. Microprocessor Temperature Control System .

Operating Temperatures

A. Primary Chamber..........cccoceeevvviiiviiiiiic e,
B. Secondary Chamber ...........cccoeevevveiviviicecn,

Secondary Chamber Retention Time........................

ASh RemMOoval .....oooooviiiiiie e,

Outer Casing Wall.........cccooviiinieciiiiiiecce e,
Inner Frame/Air Compartment................cc..c.......
Inner Casing Wall..........oeoviiviiiiiiieeeeeeeeee
Outer Refractory Wall...........cccovveeiiiiiiiiiene,
Inner Refractory Wall .......ccccocovviiiiiiieniinnne,

Standard Firebrick.........ccccoooovivviiiviivciiee v
Insulating Firebrick...........ccccooviviiiciivicccn e,
Castable Refractory (Hearth)..............cocvvvvenene.n.
Castable Refractory ........coceeeeeieiiiiiecce,
Insulating BIOCK ............cooooviiiiiiiiiieieee e,
Bonding Mortar ..........cccooeviieiiiiii e

12 gauge (3 mm) sheet
2" (51 mm) air compartment
12 gauge (3 mm) sheet
5" (127 mm) insulating block
44" (114 mm) firebrick

12 gauge (3 mm) sheet
2" (51 mm) air compartment
12 gauge (3 mm) sheet
6" (152 mm) insulating block
42" (114 mm) firebrick

3,100° F. (1704° C)
2,600° F. (1427° C)
2,550° F. (1399° C)
3,100° F. (1704° C)
1,900° F. (1038° C)
3,200° F. (1760° C)

70 cubic feet (2.12 m3)
96 cubic feet (2.72 m?)

Included
Included
Included

32°F.-1,800°F. (0° C-982° C)
1,400° F. - 1,800° F. (760°C - 982°C))
(as required by Env. agency)

> 1 second
Door functions as a heat shield. Sweep out

beneath front door into hopper that fills collection
pan.
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20.

21.

22.

23.

24.

SPECIFICATIONS- Model Power-Pak |l Plus

Safety Interlocks
High Gas Pressure..........cc..ccooeeeivvviviicie e,
Low Gas Pressure..........ccoovvveeieeiiieeieiiee e,

Chamber Temperature.............c..cccoeevevveeeennnne.
Motor Overload ..........ccccocveeeeiiiiciieee,
Flame Quality ..........cccccoeveviiiiiiiiiiiiieeeeeen,
Burner Safe Start .................ccoo

AETIE@IMOOD P

Operating Panel indicators
Safe RUN.......coovviiiii

Afterburner On (Secondary Burner)....................
Cremation Burner On............ccocoevvveicieccneeene.

Afterburner (Secondary Burner) Reset...............
Cremation Burner Reset............ccccooveeevevieennnn,
Hearth Air.......c.cooooiimii e,

CETIOMmMOoOmP

utomatic Timer Functions

. Master Cycle ....c.ccoovviveiniiiiiiecccce
. Afterburner (Secondary Burner) .........................
. Cremation Burner............ccccoovvveveeeerenn

. Pollution Monitoring...........ccccoeviviiiiiiiiciicine.
. Afterburner (Secondary Burner) Prepurge..........
Cremation Burner Prepurge ..............ccccceeeuueennn,
COoOl DOWN ...ttt

C-IOMMUOWRR
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o
@
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Exterior Finish

Optional
Optional
Included
Included
Included
Included
Included
Included
Included
Included
Available upon Env. Agency requirements

The nozzle mix burners used on this cremation
equipment are industrial quality and designed for
incinerator use.

Ultraviolet flame detection has proven to be the
most reliable means of flame safety. The system
is completely sealed in a quartz capsule to
eliminate problems, caused by moisture and
dust created in the cremation process, which
effect flame rod detectors.

Included
Included
Included
Included
Included
Included
Included
Included
Included
Included

Included
Included
Included
Included
Included
Included
Included
Included
Included
Included

2 coats rust inhibiting
2 coats textured finish
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SPECIFICATIONS- Model Power-Pak Il Plus

26. Start-Up and Training.......

27. Environmental Submittals

Startup of cremation equipment and training of
operators to properly operate and maintain the
equipment is performed on-site under actual
operating conditions. Included is a
comprehensive owner's manual, with details on
the equipment, its components and proper
operation.

Complete technical portion of state
environmental permits. Engineering calculations,
technical data, existing stack test results and
equipment blueprints provided.
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Calculation Of Emissions

Estimated Emission Calculation

Matthews Environmental Solutions
(previously Matthews Cremation Division)
Crematory Incinerator Model IE43-PPII Plus

Total Incenerator Burn Capacity 175 Ib/hr of remains (type 4) and associated containers (type 0)
Flue gas flow rate = 1175 dscfm 12 Hours/Day X 6 Days/Week X 52 Weeks/Year
( 100 % Excess Air) = 3744 Hours/Year

Total Emission Rate = Incinerator Burn Rate X Emission Factor

Sulfer Dioxide (SO,)

175 Ib/hr X 2.17 Ib/ton X 1 ton = 0.190 Ib/hr
2000 Ibs = 0.355446 TPY
0.189875 Ib/hr X 4.54E+05 mg/ib X 1 ppmv = 16.55 ppmv

1175 dscfm X 60 min/hr X 0.0283 m*/f X  2.61 mg/m’

Nitrogen Oxide (NOx - as Nitrogen Dioxide)

175 1ib/hr X 3.56 Ib/ton X 1 ton = 0.3115 Ib/hr
2000 Ibs = 0.583128 TPY
0.3115 Ib/hr X 4.54E+05 mg/lb X 1 ppmv = 38.11 ppmv

1175 dscfm X 60 min/hr X 0.028 m*/F X  1.88 mg/m’

Particulates (PM & PM;5)

175 Ib/hr X 4.67 Ib/ton X 1 ton
2000 Ibs

0.408625 Ib/hr
0.764946 TPY

0.408625 Ib/hr X 7.00E+03 gr/lb X
1175 dscfm X 60 min/hr

0.04 gr/dscf

Carbon Monoxide (CO)

175 Ib/hr X 2.95 Ib/ton X 1 ton = 0.258125 Ib/hr

2000 Ibs = 0.48321 TPY

0.258125 Ib/hr X 4.54E+05 mg/Ib X 1 ppmv = 52.08 ppmv
1175 dscfm X 60 min/hr X 0.028 m*/f X  1.14 mg/m’

Hydrocarbons (TOC/VOC - methane)

175 Ib/hr X 2.99E-01 Ib/ton X 1 ton = 0.026163 Ib/hr

2000 Ibs = 0.048976 TPY

0.0261625 Ib/hr X 4.54E+05 mg/lb X 1 ppmv = 9.16 ppmv
1175 dscfm X 60 min/hr X 0.0283 m/F X  0.65 mg/m’

Notes:
1. Incinerator Emissions based on EPA emissions from Table 2.3-1 and 2.3-2 of AP-42 (Sth Edition)
2. All conversion factors from AP-42 Appendix A.



CREMATOR MASS BALANCE

Matthews Environmental Solutions
PPII Plus

THESE CALCULATIONS HAVE BEEN PREPARED TQ EVALUATE THE COMBUSTION
PROCESS IN THIS UNIT

THE INCINERATOR INSTITUTE OF AMERICA HAS PUBLISHED THE FOLLOWING SPECIFICATIONS
COVERING AVERAGE WASTES.

WASTE TYPE TYPE 0 TYPE4 |
BTU PER POUND 8500 1000
POUND ASH PER POUND WASTE 005 0.05
POUND MOISTURE PER POUND WASTE 0.1 0.85
POUND COMBUSTIBLES PER POUND WASTE 085 . 0.1
HOURLY CONSUMPTION OF WASTE (LBS) 10 165
1._MASS OF PRODUCTS OF COMBUSTION FROM CONTAINER

A COMBUSTIONAIR

8500 BTU/LB X 0.07s LB/CF OF AIR
100 BTU/CF OF AIR*

6.38 LB/LB BURNED

B. COMBUSTIBLES AND WATER VAPOR FROM CHART ABOVE s 0.95 LB/L8 BURNED
C. TOTAL FLUE PRODUCT MASS PER LB BURNED = 7.33 LB/L8 BURNED
2 M E F TION M BODY

A. COMBUSTION AIR

1000 BTU/LB x 0.075 LB/CF OF AIR = 0.75 LB/LB BURNED
100 BTU/CF OF AIR®

8. COMBUSTIBLES AND WATER VAPOR FROM CHART ABOVE = 0.95 LB/LB BURNED
C. TOTAL FLUE PRODUCT MASS PER LB BURNED = 1.70 LB/LB BURNED
1 SPECIFICATIONS |
PRIMARY BURNER FUEL CONSUMPTION (MMBTU/HR) 1
SECONDARY BURNER FUEL CONSUMPTION (MMBTU/HR) 1.2
ADDITIONAL SECONDARY AIR SUPPLIED {CFM) 200
SEC. CHAMBER OPERATING TEMPERATURE (°F) 1600
SECONDARY CHAMBER VOLUME (CU. FT) 96
SEC. CHAMB. CROSS-SECTIONAL AREA {SQ. FT) 2.76
FLAME PORT AREA {5Q.. FT) 2.95
MIXING BAFFLES AREA (SQ. FT) 1.36

*AIR AT STANDARD CONDITIONS

3. TOTAL FLUE PRODUCTS
A. MAXIMUM FRIMARY BURNER GAS USAGE

1000000 8TU/HR X 4. 8E-05 LBS/BTU = 48 LBS/HR

8. COMBUSTION AIR FOR PRIMARY BURNER

1000000 BTU/HR  x 1 x 0.075 LB/CF AIR
100 BTU/CF AIR Burner

750 LBS/HR

C. MAXIMUM SECONDARY BURNER GAS USAGE

1200000 BTU/MR X 4.BE-05 LBS/BTU : 58 LBS/HOUR



D. COMBUSTION AIR FOR SECONDARY BURNER

1200000 BTU/HR «x 1 X 0.075 LB/CF AIR
100  BTU/CFAIR Burner

E. PRODUCTS FROM TYPE 0 WASTE (CONTAINER)

7.33 LBS/LB BURNED X 10 LB/HR BURN RATE =

F. PRODUCTS FROM TYPE 4 WASTE (TISSUE)

1.70 1B5/LB WASTE x 165 LB/HR BURN RATE =

G. ADDITIONAL SECONDARY CHAMBER COMBUSTION AIR (THROAT AIR)
12000 CF/HR* X 0.075 LB/CF AR =

H. TOTAL FLUE PRODUCTS =

900 LBS/HOUR

73 L8S/HOUR

281 LBS/HOUR

900 LBS/HOUR

e e ————
3009 LBS/HOUR
ey

2. VELOCITY AND TIME CALCULATIONS

A. SCFM CALCULATION (PRODUCTS ASSUMED TO HAVE DENSITY CLOSE TO AIR)

3009 LBS/HR x 13.35 _STD. CU FT/LB = 670 SCFM
60 MIN/HR

8. TOTAL PRODUCTS ACFM @ 1600 F
2060 "RANKINE % 669.6 CFM = 2603 ACFM
530 *RANKINE

C. RETENTION TIME

96 CU.FT x 60 SECONDS = 221 SECONDS

2603 ACFM 1 MINUTE
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Model (40ftstk,105propline)
02/18/20
09:06:59
#*%*%* SCREEN3 MODEL RUN **%
*%% VERSION DATED 13043 *¥*

vaughn Greene

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) = 0.126000
STACK HEIGHT (M) = 12.1900
STK INSIDE DIAM (M) = 0.5080
STK EXIT VELOCITY (M/S)= 6.0960
STK GAS EXIT TEMP (K) = 866.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = 0.0000
URBAN/RURAL OPTION = URBAN
BUILDING HEIGHT (M) = 10.8000
MIN HORIZ BLDG DIM (M) = 17.8600
MAX HORIZ BLDG DIM (M) = 32.0000

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = 2.552 M**4/S¥*3; MOM. FLUX = 0.811 M**4/5%%2,

¥%% FULL METEOROLOGY *¥*
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AUTOMATED DISTANCES **¥
R g R D X )

e e .
WRHARRWRE

**%* TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ulom USTK MIX HT PLUME SIGMA SIGMA
)] (ug/m**3)  STAB (M/S) (M/S) M HT M Y M z (M) DWASH

32 0.000 0 0.0 0.0 0.0 0.00 0.00 0.00 NA
100 35.47 6 3.5 3.7 10000.0 14.70 10.79 10.40 SS
200 18.31 4 1.5 1.6 480.0 27.38 30.79 27.20 SS
300 16.19 6 1.0 1.1 10000.0 33.08 31.18 20.59 SS
400 15.80 6 1.0 1.1 10000.0 33.08 40.85 25.90 SS
500 13.73 6 1.0 1.1 10000.0 33.08 50.21 30.79 SS
600 11.64 6 1.0 1.1 10000.0 33.08 59.27 35.34 SS
700. 9.893 6 1.0 1.1 10000.0 33.08 68.06 39.60 SS
800. 8.486 6 1.0 1.1 10000.0 33.08 76.59 43.61 SS
900. 7.362 6 1.0 1.1 10000.0 33.08 84.89 47.40 SS

1000, 6.458 6 1.0 1.1 10000.0 33.08 92.97 51.01 SS
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 32. M:
33. 77 .56 6 3.0 3.2 10000.0 12.73 3.71 6.49 SS

DWASH= MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

Y R R R R L LR T T TR R e

* SUMMARY OF TERRAIN HEIGHTS ENTERED FOR *
* SIMPLE ELEVATED TERRAIN PROCEDURE *

cledede etk bk h ke h ke ke hh ki kit
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Model (40ftstk,105propline)

TERRAIN DISTANCE RANGE (M)

HT (M) MINIMUM MAXIMUM

0 32 1000
Thdhdehdeddekdihhdihh kit kbl hk

*%% REGULATORY (Default) ***
PERFORMING CAVITY CALCULATIONS
WITH ORIGINAL SCREEN CAVITY MODEL

(BRODE, 1988)

Rt 2 L R T R T e

**% CAVITY CALCULATION - 1 *+** **% CAVITY CALCULATION - 2 *#%%
CONC (UG/M**3) = 87.47 CONC (UG/M**3) = 0.000
CRIT WS @10M (M/S) = 5.34 CRIT WS @10M (M/S) = 99.99
CRIT WS @ HS (M/S) = 5.56 CRIT WS @ HS (M/S) = 99.99
DILUTION WS (M/S) = 2.78 DILUTION WS (M/S) = 99.99
CAVITY HT (M) = 12.81 CAVITY HT (M) = 11.17
CAVITY LENGTH (M) = 27 .37 CAVITY LENGTH (M) = 22.11
ALONGWIND DIM (M) = 17.86 ALONGWIND DIM (M) = 32.00

CAVITY CONC NOT CALCULATED FOR CRIT wS > 20.0 M/S. CONC SET = 0.0
L R L X R L L

END OF CAVITY CALCULATIONS

L R R L A R L R R ]

B R R L L R S L R
**%* SUMMARY OF SCREEN MODEL RESULTS #*#*%
R 3 L L g Y e L L L
CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 77.56 33. 0.
BLDG. CAVITY-1 87.47 27. --  (DIST = CAVITY LENGTH)
BLDG. CAVITY-2 0.000 22. --  (DIST = CAVITY LENGTH)
R L L g g R R R 2 )
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
R O R R R R S RO

Page 2



	SupplementADocketCover - Info Mtg Vaughn Greene
	Notice - Info Mtg Virtual and In Person Vaughn Greene
	DEPARTMENT OF THE ENVIRONMENT
	AIR AND RADIATION ADMINISTRATION
	NOTICE OF APPLICATION AND INFORMATIONAL MEETING
	Further information may be obtained by calling Ms. Shannon Heafey at 410-537-4433.
	George S. Aburn, Jr., Director

	Technical Information

