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A.
FACILITY NAME

Kiefer Landfill

Department of Waste Management and Recycling

Municipal Services Agency

County of Sacramento

B.
LOCATION OF EQUIPMENT

12701 Kiefer Boulevard, Sloughhouse

C.
PROPOSAL

Kiefer Landfill is proposing to modify ROC emission limit conditions on the Permits to Operate for 5 IC engines.  The 5 IC engines are used to control landfill gas emissions and generate electricity.  

D.
INTRODUCTION

The County of Sacramento, Department of Waste Management and Recycling (DWMR), operates the Kiefer Landfill, a municipal solid waste landfill.  They operate 5 IC engines and 2 flares as a coordinated air pollution control system to destroy landfill gas emissions.

In April and August 2009 source tests were conducted on the 5 IC engines to verify compliance with conditions on the Permits to Operate.  The results for IC engines Nos. 4 and 5 showed that they did not comply with the ROC mass emission rate limit during the April 2009 source test.  The results during the August 2009 source test were 0.131 and 0.133 grams/hp-hour which just complied with the emission limit on the Permits to Operate of 0.133 grams/hp-hour.

Kiefer Landfill is requesting that the ROC emission limits on the Permits to Operate be increased in order for the 5 IC engines to be in compliance during future source tests.  They have found that ROC emissions increase as the IC engines progress toward their major maintenance interval and then decrease following the major maintenance.  They are proposing an ROC mass emission rate that increases the current limit from 0.133 grams/hp-hour to 0.170 grams/hp-hour.

Kiefer Landfill also believes that some of the SMAQMD's original assumptions made in calculating the ROC grams/hp-hour limit have created an artificially low ROC emissions limit.  The original ROC limit calculation (A/C Nos. 13574, 13575 and 13576) used an exhaust gas flowrate of 9498.5 ft3/min and the 2009 source test measured much higher values of 10,144 ft3/min to 10,668 ft3/min.  The original ROC limit calculation also used an O2 content of 11.65% and the 2009 source test measured an O2 content of 10%.  Both of these original assumptions when compared to actual measured values cause the calculated ROC limit to be artificially low.

The original ROC emission limit of 0.14 grams/hp-hour was determined in the initial permitting of the first 3 IC engines in July 1998.  The 0.14 grams/hp-hour was back calculated from the U.S. EPA NSPS for Landfill Gas Control which limited the ROC emission to 20 ppm at 3% O2 calculated as hexane.  The calculation assumed the following parameters -


Parameter





Value

Exhaust gas flowrate:


9498.5 ft3/minute


Exhaust gas O2 content:

11.65%


Horsepower:




4230 hp

Using the above assumptions the lb ROC/hour as hexane (C6) was calculated as follow -

lb ROC
=
20 parts C6
x
(20.95 - 11.65)
x
(9498.5 ft3)
x
(60 min)
x
(86.17 lb C6)

hour


10E6 parts


(20.95 - 3)


           min


hour


mole













385 ft3   














 mole




=
1.32 lb ROC as hexane







hour

Based on the maximum IC engine power of 4230 horsepower the following calculation was made -

grams ROC
=
1.32 lb ROC
x
453.6 grams
hp-hour




hour



lb










4230 hp





=
0.14 grams ROC as hexane








hp-hour

The current ROC emission limit of 0.133 grams/hp-hour is 95% of the above 0.14 grams/hp-hour.  The 95% factor was added at the request of Kiefer Landfill during a past permitting action to increase allowable quarterly hours of operation from 95% to 100% but keep quarterly mass emissions unchanged to avoid emission offset requirements.

If the above calculation is repeated with more current information for the assumed parameters the results are higher emission limits.


Parameter





Value

Exhaust gas flowrate:


10668 ft3/minute


Exhaust gas O2 content:

10.00%


Horsepower:




4230 hp

lb ROC
=
20 partsC6

x
(20.95 - 10.00)
x
(10668 ft3)
x
(60 min)
x
(86.17 lb C6)

hour


10E6 parts


(20.95 - 3)


           min


hour


mole













385 ft3   














 mole




=
1.75 lb ROC as hexane







hour

Based on the maximum IC engine power of 4230 horsepower the following calculation is made -

grams ROC
=
1.75 lb ROC
x
453.6 grams
hp-hour




hour



lb










4230 hp





=
0.188 grams ROC as hexane








hp-hour

It is obvious that using actual source test data for exhaust gas flowrate and exhaust gas oxygen content when calculating the grams ROC/hp-hour equivalent of 20 ppm ROC at 3% O2 as hexane  gives a more realistic ROC emission limit.

Kiefer Landfill is requesting that the ROC emission limit be raised to 0.17 grams/hp-hour and are confident that the annual source tests will be able to show compliance with the limit on a continuous basis.

The current ROC emission limit was not based on a BACT determination.  When the IC engines were initially permitted they were considered control devices for the landfill gas emissions.  The IC engines actually reduced the quarterly ROC emissions from the landfill when operated and therefore did not trigger BACT requirements.  Because the current ROC limit of 0.133 grams ROC/hp-hour is not a BACT limit, a different limit can be considered.  This permitting action will trigger BACT because Kiefer Landfill is requesting an increase in quarterly mass ROC emissions.  

E.
EQUIPMENT DESCRIPTION:






IC Engine No. 1




IC Engine No. 2
A/C No.



22385 (currently P/O 20797)

22386 (currently P/O 20798)

Make:



Caterpillar





Caterpillar

Model:



G3616






G3616

ID No:



4CG122






4CG123

Engine Type:


4-cycle






4-cycle

Aspiration:



Turbocharged





Turbocharged

Engine BHP:


4,230 at 900 RPM



4,230 at 900 RPM

Displacement:


20,704 cubic inches



20,704 cubic inches

Fuel:




Landfill gas





Landfill gas

Equipment Driven:

3.05 MW electrical generator

3.05 MW electrical generator






IC Engine No. 3


A/C No.



22387 (currently P/O 20799)

Make:



Caterpillar

Model:



G3616

ID No:



4CG124

Engine Type:


4-cycle

Aspiration:



Turbocharged

Engine BHP:


4,230 at 900 RPM

Displacement:


20,704 cubic inches

Fuel:




Landfill gas

Equipment Driven:

3.05 MW electrical generator






IC Engine No. 4




IC Engine No. 5
A/C No.



22388 (currently P/O 20800)

22389 (currently P/O 20801)

Make:



Caterpillar





Caterpillar

Model:



G3616






G3616

ID No:



BLB00258





BLB00259

Engine Type:


4-cycle






4-cycle

Aspiration:



Turbocharged





Turbocharged

Engine BHP:


4,230 at 900 RPM



4,230 at 900 RPM

Displacement:


20,704 cubic inches



20,704 cubic inches

Fuel:




Landfill gas





Landfill gas

Equipment Driven:

3.05 MW electrical generator

3.05 MW electrical generator

F.
PROCESS RATE:

Each IC engine can combust approximately 1,094 ft3/minute of landfill gas.

G.
OPERATING SCHEDULE:

The IC engines may operate 24 hours/day and 365 days/year.

H.
AIR POLLUTION CONTROL EQUIPMENT EVALUATION:

There is no specific air pollution control equipment to control emissions from the IC engines  exhaust.

The IC engine's combustion process is designed to reduce ROC, NOx and CO emissions.

I.
EMISSIONS CALCULATIONS:


1.
HISTORIC POTENTIAL EMISSIONS:

SMAQMD Rule 202 New Source Review defines a major modification as a modification to a major stationary source that results in an increase in potential to emit equal to or exceeding any of the following when aggregated with all other creditable increases and decreases in emissions from the source over the period of five consecutive years before the application for modification, and including the calendar year of the most recent application:




25 tons of reactive organic compounds




25 tons of nitrogen oxides




40 tons of sulfur oxides




15 tons of PM10




100 tons of carbon monoxide

The following discussion will show that the cumulative previous 5 years increase in yearly ROC, NOx, SO2, PM10 and CO emissions will be less than the major modification applicability levels and therefore is considered to be a "non-major" modification.


The following table shows all permitting actions at Kiefer Landfill since March 2005 (prior 5 years to this permitting action) that involved emission changes (does not include permitting actions such as renewal of an expiring ERC lease).

	Date of Authority to Construct
	Permit No.
	Emission Change

lb/year

	
	
	ROC
	NOx
	SO2
	PM10
	CO

	03-07-2005
	19188
	0
	0
	0
	0
	0

	03-07-2005
	19189
	-380
	0
	-32
	-60
	-40

	08-28-2006
	19363
	156
	1808
	76
	80
	472

	05-22-2008
	20797 -

20801  
	0
	0
	0
	0
	0

	11-20-2008
	21097
	0
	0
	0
	0
	0

	05-28-2009
	21893
	452
	1356
	24
	100
	304

	~ Mar 2010
	22385 -

22389  
	15112
	0
	0
	0
	0

	Total
	15340
	3164
	68
	120
	736

	Major Modification Applicability Level
	50,000
	50,000
	80,000
	30,000
	200,000



The calculation of major modification levels for Kiefer Landfill is much less than U.S. EPA major modification applicability levels.

The Historic Potential to Emit is based on this permit action being defined as a "non-major modification" and is equal to the currently permitted emissions as follows.


A/C 22385 IC engine No. 1 or


A/C 22386 IC engine No. 2 or


A/C 22387 IC engine No. 3 or


A/C 22388 IC engine No. 4 or


A/C 22389 IC engine No. 5

	Pollutant
	Emission Factor (A)

grams/hp-hour
	Maximum Allowable Emissions (B)

lb/quarter

	
	
	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4

	ROC
	0.133
	2679
	2709
	2739
	2739

	NOx
	0.40
	8057
	8147
	8236
	8236

	SO2
	0.29
	5841
	5906
	5971
	5971

	PM10
	0.113
	2276
	2301
	2327
	2327

	CO
	2.55
	51364
	51935
	52506
	52506



(A)
Emission factor for ROC is a value requested by the permittee and is 95% of 20 ppmvd at 3% O2 measured as hexane.



Emission factors for NOx and CO are SMAQMD BACT determinations.



Emission factor for SO2 is a value requested by the permittee and is 95% of the previous SMAQMD BACT determination.



Emission factor for PM10 is a value requested by the permittee and is 95% of the previous SMAQMD BACT determination.


(B)
Maximum Allowable Emissions are based on 4,230 hp, 24 hours/day and the number of days in each calendar quarter.


The 5 IC engines and 2 flares have a combined emission limit that will be affected by this permitting action.


A/C 22385 IC engine No. 1 and


A/C 22386 IC engine No. 2 and


A/C 22387 IC engine No. 3 and


A/C 22388 IC engine No. 4 and


A/C 22389 IC engine No. 5 and


P/O 19704 Landfill Gas Flare No. 1 and


A/C 21097 Landfill Gas Flare No. 2
	Pollutant
	Maximum Allowable Emissions

	
	Quarter 1

lb/quarter
	Quarter 2

lb/quarter
	Quarter 3

lb/quarter
	Quarter 4

lb/quarter
	Yearly

tons/year

	ROC
	30,847
	31,190
	31,511
	31,511
	62.5

	NOx
	43,151
	43,631
	44,110
	44,110
	87.5

	SO2
	44,698
	45,195
	45,715
	45,715
	90.7

	PM10
	13,350
	13,501
	13,648
	13,648
	27.1

	CO
	219,798
	222,258
	224,715
	224,715
	445.7



2.
PROPOSED POTENTIAL TO EMIT:


The proposed Potential to Emit is equal to the Historic Potential to Emit for NOx, SO2, PM10 and CO.  Kiefer Landfill has only requested a change to the currently permitted ROC quarterly mass emissions.


A/C 22385 IC engine No. 1 or


A/C 22386 IC engine No. 2 or


A/C 22387 IC engine No. 3 or


A/C 22388 IC engine No. 4 or


A/C 22389 IC engine No. 5

	Pollutant
	Emission Factor (A)

grams/hp-hour
	Maximum Allowable Emissions (B)

lb/quarter

	
	
	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4

	ROC
	0.17
	3424
	3462
	3500
	3500

	NOx
	0.40
	8057
	8147
	8236
	8236

	SO2
	0.29
	5841
	5906
	5971
	5971

	PM10
	0.113
	2276
	2301
	2327
	2327

	CO
	2.55
	51364
	51935
	52506
	52506



(A)
Emission factor for ROC is a value requested by the permittee.



Emission factors for NOx and CO are SMAQMD BACT determinations.



Emission factor for SO2 is a value requested by the permittee and is 95% of the previous SMAQMD BACT determination.



Emission factor for PM10 is a value requested by the permittee and is 95% of the previous SMAQMD BACT determination.


(B)
Maximum Allowable Emissions are based on 4,230 hp, 24 hours/day and the number of days in each calendar quarter.


The 5 IC engines and 2 flares have a combined emission limit that will be affected by this permitting action.  The following table shows the increased quarterly and yearly ROC mass emission limits.  The mass emission limits for NOx, SO2, PM10 and CO remain the same as the Historic Potential Emissions.


A/C 22385 IC engine No. 1 and


A/C 22386 IC engine No. 2 and


A/C 22387 IC engine No. 3 and


A/C 22388 IC engine No. 4 and


A/C 22389 IC engine No. 5 and


P/O 19704 Landfill Gas Flare No. 1 and


A/C 21097 Landfill Gas Flare No. 2
	Pollutant
	Maximum Allowable Emissions

	
	Quarter 1

lb/quarter
	Quarter 2

lb/quarter
	Quarter 3

lb/quarter
	Quarter 4

lb/quarter
	Yearly

tons/year

	ROC
	34,573
	34,958
	35,320
	35,320
	70.1

	NOx
	43,151
	43,631
	44,110
	44,110
	87.5

	SO2
	44,698
	45,195
	45,715
	45,715
	90.7

	PM10
	13,350
	13,501
	13,648
	13,648
	27.1

	CO
	219,798
	222,258
	224,715
	224,715
	445.7



3.
CALCULATION OF BACT TRIGGER: 

NEI (BACT)
=
Net Emissions Increase for BACT trigger purposes

=
Proposed Potential to Emit - Potential to Emit prior to modification


(calculation uses values from the quarter that results in the largest NEI)

MPE



=
Maximum Potential Emissions for a 24-hour day operation


A/C 22385 IC engine No. 1 or


A/C 22386 IC engine No. 2 or


A/C 22387 IC engine No. 3 or


A/C 22388 IC engine No. 4 or


A/C 22389 IC engine No. 5

	Pollutant
	NEI (BACT)

lb/quarter
	Is NEI (BACT)

> 0 ?
	MPE

lb/day
	BACT Trigger

lb/day
	Is BACT

Required?

	ROC
	762
	Yes
	38
	≥ 10
	Yes

	NOx
	0
	No
	90
	≥ 10
	No

	SO2
	0
	No
	65
	≥ 10
	No

	PM10
	0
	No
	25
	≥ 10
	No

	CO
	0
	No
	571
	≥ 550
	No



4.
CALCULATION OF OFFSET TRIGGER FOR ROC AND NOx:

	
	Indicates active permit


	Permit No.
	Emissions Unit
	Stationary Source

Potential to Emit

lb/quarter

	
	
	ROC
	NOx

	P/O 12320
	Landfill and Landfill Gas Collection System
	Modified to A/C 17821

	A/C 12321
	Landfill Gas Flare
	Modified to A/C 14669

	P/O 13574
	IC Engine No. 1
	Modified to A/C 16463

	P/O 13575
	IC Engine No. 2
	Modified to A/C 16519

	P/O 13576
	IC Engine No. 3
	Modified to A/C 16520

	A/C 14669
	Landfill Gas Flare
	Modified to A/C 15333

	A/C 15333
	Landfill Gas Flare
	Modified to A/C 16062

	P/O 16026
	Gasoline Dispensing Facility
	Modified to A/C 20266

	A/C 16062
	Landfill Gas Flare
	Modified to A/C 17058

	P/O 16150
	IC Engine No. 4
	Modified to A/C 19705

	P/O 16151
	IC Engine No. 5
	Modified to A/C 20801

	P/O 16463
	IC Engine No. 1
	Modified to A/C 17331

	P/O 16519
	IC Engine No. 2
	Modified to A/C 17332

	P/O 16520
	IC Engine No. 3
	Modified to A/C 17333

	P/O 17058
	Landfill Gas Flare
	Modified to A/C 17359

	P/O 17331
	IC Engine No. 1
	Modified to A/C 20797

	P/O 17332
	IC Engine No. 2
	Modified to A/C 20798

	P/O 17333
	IC Engine No. 3
	Modified to A/C 20799

	P/O 17359
	Landfill gas flare
	Modified to A/C 19704

	P/O 17677
	IC Engine No. 1
	Modified to A/C 17822

	P/O 17678
	IC Engine No. 2
	Modified to A/C 17823

	P/O 17679
	IC Engine No. 3
	Modified to A/C 17824

	P/O 17728
	Landfill Gas Flare
	Modified to A/C 17359

	P/O 17821
	Landfill and Landfill Gas Collection System
	205,344
	0

	P/O 17822
	IC Engine No. 1
	Modified to A/C 17331

	P/O 17823
	IC Engine No. 2
	Modified to A/C 17332

	P/O 17824
	IC Engine No. 3
	Modified to A/C 17333

	P/O 17921
	IC Engine (TS)
	Modified to A/C 19189

	P/O 17976
	Trommel Screen
	Modified to A/C 19188

	P/O 18184
	IC Engine (GG)
	Modified to A/C 21792

	P/O 18185
	Green Waste Grinder
	0
	0

	P/O 19188
	Trommel Screen
	0
	0

	P/O 19189
	IC Engine (TS)
	Modified to A/C 19349

	P/O 19349
	IC Engine (TS)
	Modified to A/C 21262

	P/O 19363
	IC Engine (SS1) [auxiliary on Street Sweeper No. 1]
	39
	452

	P/O 19704
	Landfill Gas Flare

[The total emissions from the 5 IC Engines and Landfill Gas Flare No. 1 and No. 2 are shown here as the Landfill Gas Air Pollution Control System emissions]
	35,320
	44,110

	P/O 19705
	IC Engine No. 4
	Modified to A/C 20800

	P/O 20266
	Gasoline Dispensing Facility
	46
	0

	P/O 20797
	IC Engine No. 1
	Modified to A/C 22385

	P/O 20798
	IC Engine No. 2
	Modified to A/C 22386

	P/O 20799
	IC Engine No. 3
	Modified to A/C 22387

	P/O 20800
	IC Engine No. 4
	Modified to A/C 22388

	P/O 20801
	IC Engine No. 5
	Modified to A/C 22389

	A/C 21097
	LFG Flare No. 2
	See P/O 19704

	P/O 21262
	IC Engine (TS)
	41
	661

	P/O 21792
	IC Engine (GG)
	37
	4,377

	P/O 21893
	IC Engine (SS2) [auxiliary on Street Sweeper No. 2]
	113
	339

	A/C 22385
	IC Engine No. 1
	See P/O 19704

	A/C 22386
	IC Engine No. 2
	See P/O 19704

	A/C 22387
	IC Engine No. 3
	See P/O 19704

	A/C 22388
	IC Engine No. 4
	See P/O 19704

	A/C 22389
	IC Engine No. 5
	See P/O 19704

	Total   
	240,940
	49,939

	Offset Trigger Level   
	≥ 5,000
	≥ 5,000



5.
CALCULATION OF OFFSET TRIGGER FOR SO2, PM10 AND CO:

	
	Indicates active permit


	Permit No.
	Emissions Unit
	Stationary Source

Cumulative Emission Increase

Since 01-01-77

lb/quarter

	
	
	SO2
	PM10
	CO

	P/O 12320
	Landfill and Landfill Gas Collection System
	Modified to A/C 17821

	A/C 12321
	Landfill Gas Flare
	Modified to A/C 14669

	P/O 13574
	IC Engine No. 1
	Modified to A/C 16463

	P/O 13575
	IC Engine No. 2
	Modified to A/C 16519

	P/O 13576
	IC Engine No. 3
	Modified to A/C 16520

	A/C 14669
	Landfill Gas Flare
	Modified to A/C 15333

	A/C 15333
	Landfill Gas Flare
	Modified to A/C 16062

	P/O 16026
	Gasoline Dispensing Facility
	Modified to A/C 20266

	A/C 16062
	Landfill Gas Flare
	Modified to A/C 17058

	P/O 16150
	IC Engine No. 4
	Modified to A/C 19705

	P/O 16151
	IC Engine No. 5
	Modified to A/C 20801

	P/O 16463
	IC Engine No. 1
	Modified to A/C 17331

	P/O 16519
	IC Engine No. 2
	Modified to A/C 17332

	P/O 16520
	IC Engine No. 3
	Modified to A/C 17333

	P/O 17058
	Landfill Gas Flare
	Modified to A/C 17359

	P/O 17331
	IC Engine No. 1
	Modified to A/C 20797

	P/O 17332
	IC Engine No. 2
	Modified to A/C 20798

	P/O 17333
	IC Engine No. 3
	Modified to A/C 20799

	P/O 17359
	Landfill gas flare
	Modified to A/C 19704

	P/O 17677
	IC Engine No. 1
	Modified to A/C 17822

	P/O 17678
	IC Engine No. 2
	Modified to A/C 17823

	P/O 17679
	IC Engine No. 3
	Modified to A/C 17824

	P/O 17728
	Landfill Gas Flare
	Modified to A/C 17359

	P/O 17821
	Landfill and Landfill Gas Collection System
	0
	0
	0

	P/O 17822
	IC Engine No. 1
	Modified to A/C 17331

	P/O 17823
	IC Engine No. 2
	Modified to A/C 17332

	P/O 17824
	IC Engine No. 3
	Modified to A/C 17333

	P/O 17921
	IC Engine (TS)
	Modified to A/C 19189

	P/O 17976
	Trommel Screen
	Modified to A/C 19188

	P/O 18184
	IC Engine (GG)
	Modified to A/C 21792

	P/O 18185
	Green Waste Grinder
	0
	20
	0

	P/O 19188
	Trommel Screen
	0
	334
	0

	P/O 19189
	IC Engine (TS)
	Modified to A/C 19349

	P/O 19349
	IC Engine (TS)
	Modified to A/C 21262

	P/O 19363
	IC Engine (SS1) [auxiliary on Street Sweeper No. 1]
	19
	20
	118

	P/O 19704
	Landfill Gas Flare

[The total emissions from the 5 IC Engines and Landfill Gas Flare No. 1 and No. 2 are shown here as the Landfill Gas Air Pollution Control System emissions]
	45,715
	13,648
	224,715

	P/O 19705
	IC Engine No. 4
	Modified to A/C 20800

	P/O 20266
	Gasoline Dispensing Facility
	0
	0
	0

	P/O 20797
	IC Engine No. 1
	Modified to A/C 22385

	P/O 20798
	IC Engine No. 2
	Modified to A/C 22386

	P/O 20799
	IC Engine No. 3
	Modified to A/C 22387

	P/O 20800
	IC Engine No. 4
	Modified to A/C 22388

	P/O 20801
	IC Engine No. 5
	Modified to A/C 22389

	A/C 21097
	LFG Flare No. 2
	See P/O 19704

	P/O 21262
	IC Engine (TS)
	8
	24
	137

	P/O 21792
	IC Engine (GG)
	37
	67
	636

	A/C 21893
	IC Engine (SS2) [auxiliary on Street Sweeper No. 2]
	6
	25
	76

	A/C 22385
	IC Engine No. 1
	See P/O 19704

	A/C 22386
	IC Engine No. 2
	See P/O 19704

	A/C 22387
	IC Engine No. 3
	See P/O 19704

	A/C 22388
	IC Engine No. 4
	See P/O 19704

	A/C 22389
	IC Engine No. 5
	See P/O 19704

	Total   
	45,785
	14,138
	225,682

	Trigger Level   
	≥ 13,650
	≥ 7,500
	≥ 49,500



6.
CALCULATION OF EMISSION OFFSETS FOR ROC AND NOx:  


ROC:
Emission offsets are triggered for ROC.  There is an increase in quarterly ROC emissions from the Landfill Gas Air Pollution Control System (5 IC engines and 2 Flares) as shown below.

	Proposed Increase in ROC emissions

lb/quarter

	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4

	3726
	3768
	3809
	3809






The amount of ROC emissions offsets required is equal to the quarterly emission increase.


NOx:
Emission offsets are triggered for NOx.  There is no increase in quarterly NOx emissions.  Therefore, the amount of NOx emissions that must be offset is 0 lb/quarter.

7.
CALCULATION OF EMISSION OFFSETS FOR SO2, PM10 AND CO: 


SO2:
Emission offsets are triggered for SO2.  There is no increase in quarterly SO2 emissions.  Therefore, the amount of SO2 emissions that must be offset is 0 lb/quarter.

PM10:
Emission offsets are triggered for PM10. There is no increase in quarterly NOx emissions.  Therefore, the amount of PM10 emissions that must be offset is 0 lb/quarter.

CO:
Emission offsets are triggered for CO. There is no increase in quarterly CO emissions.  Therefore, the amount of CO emissions that must be offset is 0 lb/quarter.

J.
COMPLIANCE WITH RULES AND REGULATIONS:

1.
CALIFORNIA HEALTH AND SAFETY CODE SECTION 42301.6 COMPLIANCE:

The proposed equipment is not located within 1000 feet of a K–12 school, therefore, California Health and Safety Code Section 42301.6 requirements for public noticing do not apply.


2.
NSR COMPLIANCE:


Rule 202 New Source Review - 11-20-1984 version

Since Kiefer Landfill is a major source, the U.S. EPA requires the SMAQMD to document compliance with the 11-20-1984 SIP approved version of Rule 202 New Source Review.  The following discussion references the 11-20-1984 version of Rule 202.


Section 301.2 BACT

The proposed modification is subject to BACT because the cumulative ROC emissions increase since January 10, 1977 is greater than 150 lb/day.

Section 302.1 Offset Requirements, General

The proposed modification is subject to emission offset requirements because the "net emissions increase" for the stationary source is greater then 250 lb/day.

Rule 202 - New Source Review - 02-24-2005 version
Section 112 - Exemption - Notification Requirements

The increase in Potential to Emit from this permit action does not exceed the level requiring U.S. EPA, CARB and public noticing.

	Pollutant
	Potential to Emit Level Requiring Public Noticing
lb/quarter

	ROC

	
≥ 5,000

	NOx
	
≥ 5,000

	SO2
	
≥ 13,650

	PM10
	
≥ 7,500

	CO
	
≥ 49,500



But public noticing will be required because the above exemption is not applicable if emissions offsets are required pursuant to SMAQMD Rule 202 Section 302.

In addition, this permit action will be processed using SMAQMD Rule 202 Section 404 Enhanced New Source Review and public and U.S. EPA notification is required.

The procedural requirements in SMAQMD Rule 207 Sections 401 through 408 will be used as required by SMAQMD Rule 202 Section 404 for Enhanced New Source Review.

Section 301 - BACT

ROC:
BACT is required for the control of ROC emissions from each of the 5 IC engines for the following reasons:


1.
There is a quarterly increase in ROC emissions from each of the 5 IC engines.


2.
The maximum daily ROC emission from each of the 5 IC engines is greater than the BACT applicability level of 10 lb NOx/day.  


SMAQMD BACT Determination Procedure for ROC


1.
Review SMAQMD Stationary Source Database BACT section to determine if a BACT determination exists for the size and type of emissions unit under review.



Result of review: The SMAQMD has not made a BACT determination for landfill gas fueled IC engines.


ROC Top-Down BACT Analysis



Step 1: Identify all ROC control technologies

	Available ROC Control Technologies
	ROC limit
	District/ Year

Determined

	IC engine, landfill gas fired, 1876 hp
	0.25 g/hp-hour
	SJVUAPCD/

1999

	IC engine, landfill gas fired, 1850 hp
	0.8 g/hp-hour
	SCAQMD/

2003

	IC engine, landfill gas fired, 4230 hp
	20 ppmv at 3% O2 and

0.216 g/hp-hour
	SCAQMD/

2004

	IC engine, landfill gas fired, 1468 hp
	0.4 g/hp-hour
	SBCAPCD/

2006

	IC engine, landfill gas fired, > 250 hp
	120 ppm POC at 3% O2
	BAAQMD/

2009




Step 2: Eliminate technologically infeasible options



A.  None of the ROC control technologies are eliminated.

	Available and Feasible ROC Control Technologies
	ROC limit
	District/Year

Determined

	IC engine, landfill gas fired, 1876 hp
	0.25 g/hp-hour
	SJVUAPCD/

1999

	IC engine, landfill gas fired, 1850 hp
	0.8 g/hp-hour
	SCAQMD/

2003

	IC engine, landfill gas fired, 4230 hp
	20 ppmv at 3% O2 and

0.216 g/hp-hour
	SCAQMD/

2004

	IC engine, landfill gas fired, 1468 hp
	0.4 g/hp-hour
	SBCAPCD/

2006

	IC engine, landfill gas fired, > 250 hp
	120 ppm POC at 3% O2
	BAAQMD/

2009




Step 3: Rank remaining control technologies by control effectiveness

	Available ROC Control Technologies Ranked by Control Effectiveness
	ROC limit
	District/Year

Determined

	IC engine, landfill gas fueled, 4230 hp
	20 ppmv at 3% O2 as hexane and

0.216 g/hp-hour
	SCAQMD/

2004

	IC engine, landfill gas fueled, > 250 hp
	120 ppm POC at 3% O2 as methane
	BAAQMD/

2009

	IC engine, landfill gas fueled, 1876 hp
	0.25 g/hp-hour
	SJVUAPCD/

1999

	IC engine, landfill gas fueled, 1468 hp
	0.4 g/hp-hour
	SBCAPCD/

2006

	IC engine, landfill gas fueled, 1850 hp
	0.8 g/hp-hour
	SCAQMD/

2003




Step 4: Cost effectiveness analysis



Not necessary because the applicant is proposing a control technology with a higher control effectiveness (0.17 lb ROC/hp-hour) than existing BACT determinations.



Step 5: Select BACT

	Selected ROC BACT
	ROC BACT limit

	IC engine, landfill gas fueled
	0.216 g/hp-hour

The permittee's proposed emission level of 0.17 g/hp-hour is more restrictive than BACT.


NOx:
BACT is not applicable to NOx emissions.

SO2:
BACT is not applicable to SO2 emissions.

PM10:
BACT is not applicable to PM10 emissions.

CO:
BACT is not applicable to CO emissions.

Section 302 - Offsets


ROC:
The amount of ROC offsets required for this proposed modification is -

	ROC Offsets Required

lb/quarter

	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4

	3726
	3768
	3809
	3809



NOx:
The amount of NOx offsets required for this source is 0 lb/quarter.


SO2:
The amount of SO2 offsets required for this new source is 0 lb/quarter.


PM10:
The amount of PM10 offsets required for this source is 0 lb/quarter.


CO:
The amount of CO offsets required for this source is 0 lb/quarter.


ERCs Provided


The applicant is proposing to provide ERCs consisting of leased ERCs from the SMAQMD Community Bank.

	Emission

Reduction Credit

Certificate No.
	Face Value of ROC ERC Certificates Surrendered

lb/quarter
	Offset

Ratio
	Value Applied to the Project

ROC Emission Liability

lb/quarter

	
	Qtr 1
	Qtr 2
	Qtr 3
	Qtr 4
	
	Qtr 1
	Qtr 2
	Qtr 3
	Qtr 4

	A/C 22385 - 22389 IC Engine Nos. 1, 2, 3, 4 and 5

	CXXXXXX
SMAQMD Community Bank

Lease expires on: XX/XX/20XX
	3726
	3768
	3809
	3809
	1:1
	3726
	3768
	3809
	3809




(A)
The offset ratio for ROC is 1:1 because the facility's cumulative emission change over the previous five year emissions window does not exceed the major modification level of 25 tons/year for ROC.  Therefore, this permitting action is considered a "minor modification".


The ERCs are proposed to be obtained from the SMAQMD Community Bank because SMAQMD Rule 205 Section 102.1 does not allow ERCs from the Essential Public Services Account to be used for onsite power generation.  The 5 IC engines, even though their primary purpose is to control the emissions of landfill gas, are also used to generate electricity and therefore do not qualify to use ERCs from the Essential Public Services Account.


ERCs will be required to be surrendered to the SMAQMD Air Pollution Control Officer prior to operating the IC engines with the modified ROC emission limits.


Section 307 - Denial, Failure to Meet CEQA


The SMAQMD has developed a comprehensive permitting CEQA Guidance document for IC engines.  Project reviews conducted in accordance with the IC Engine Permitting Manual meet the CEQA criteria of ministerial and do not require additional CEQA review.


This project falls within the scope of the IC Engine Permitting Manual and has been determined to be ministerial.  No further review is required.


Section 404 - Enhanced New Source Review


This permit action will be processed using SMAQMD Rule 202 Section 404 Enhanced New Source Review.  The procedural requirements in SMAQMD Rule 207 Sections 401 through 408 will be used.  A public notice will be published in the Sacramento Bee requesting comments within a 30 day review period.  The U.S. EPA Region 9 will have a 45 day review period.


The use of the Enhanced New Source Review process will allow this permit action to be incorporated into the facility's Title V permit through a Title V administrative permit amendment (see SMAQMD Rule 207 Section 202.5).


3.
PSD COMPLIANCE:


A PSD analysis is not required because there are no emissions of an attainment pollutant that exceed the following levels -

	Attainment Pollutants within the SMAQMD
	Primary

PSD Applicability Level (A)

(i.e. federal PSD "major" source level)

tons/year
	Secondary

PSD Applicability Level (B)

(i.e. federal PSD "significance" level)

tons/year

	NO2
	≥ 250
	≥ 40

	SO2
	≥ 250
	≥ 40

	CO
	≥ 250
	≥ 100



(A)
Except that the "major" source level is ≥ 100 tons/year for stationary sources listed in 40 CFR 51.166(b)(1)(i)(a).


(B)
If emissions of one of the "attainment" pollutants qualifies the stationary source as a federal PSD "major" source, then PSD is also applicable to any other "attainment" pollutant that exceeds the federal PSD "significance" level for both (1) the project emissions increase and (2) the facility net emissions increase.


4.
PROHIBITORY RULES COMPLIANCE

SMAQMD Rule 401 - Ringelmann Chart

Visible emissions from the landfill gas fueled IC engines  are expected to comply with the 20% opacity requirement of this rule.

SMAQMD Rule 402 - Nuisance


Health Risk Assessment (HRA):

In the original permitting of IC Engines No. 4 and 5 (A/C Nos. 16150 and 16151) a Health Risk Assessment report was submitted by the applicant that showed that the maximum exposed individual resident (MEIR) cancer risk was 0.23 in 1 million, the Acute Hazard Index was 0.49 and the Chronic Hazard Index was 0.1.  That health risk was based on an ROC emission rate of 33.5 tons ROC/year from the 5 IC engines.  The proposed ROC emission rate for the 5 IC engines is 34.7 tons ROC/year.

Since the MEIR cancer risk is directly proportional to the ROC emission rate the MEIR cancer risk resulting from the proposed changes to the ROC mass emission limit can be calculated -

MEIR
=  0.23 in 1 million  x
(34.7 tons ROC/year)
(cancer)


(33.5 tons ROC/year)


=  0.24 in 1 million

In the same manner the acute Hazard Index and chronic Hazard Index can be calculated -

Acute Hazard Index = 0.51

Chronic Hazard Index = 0.1

All of these values are less than the allowable levels set by SMAQMD policy -

MEIR (cancer) < 1 in 1 million (without TBACT)

Acute Hazard Index < 1

Chronic Hazard Index < 1

SMAQMD Rule 406 - Specific Contaminants

Emissions from each landfill gas fueled IC engine are expected to comply with the emissions limit of 0.2% by volume sulfur compounds as SO2 and 0.1 grains/dscf of other combustion gases calculated to 12% CO2 as shown below:

Landfill gas F-factor
=
9,400 dscf/0.547mmBTU   (source test data)

Molecular Weight of SO2
=
64 grams/mol

Standard Molar Volume
=
0.8493 dscf/mol (at 68 degrees F and 1 atm)

SO2 Emission Factor
=
0.29 grams/hp-hr

PM Emission Factor
=
0.113 grams/hp-hr

Engine Efficiency
=
35% (assumed)

Outlet Carbon Dioxide
=
12% (assumed)

PM10 concentration (combustion contaminants):


=
IC Engine PM10 mass emission rate (grains/hr)


IC Engine volumetric combustion gas flow rate (ft3/hour)


=
(0.113 grams PM10/hp hr) (15.43 grains/gram) (4230hp)                                             



(4230 hp) (2546 BTU/hp hr) (1 BTU input/0.35 BTU output) (9400 E-6 ft3/0.547 BTU)


=
7375 grains/hr


528,775 ft3/hr


=
0.014 grains/ft3 at 12% CO2

SO2 Concentration (%SO2 by volume):


=
IC Engine volumetric SO2 emission rate (ft3/hp hr)                                   


IC Engine volumetric combustion gas emission rate (ft3/hp hr)


=
(0.29 grams SO2/hp-hr) (0.8493 ft3/mole) (1 mole/64 grams)                                             


(2546 BTU/hp hr) (1 BTU input/0.35 BTU output) (9400 E-6 ft3/0.547 BTU)


=
0.00385 ft3/hp hr


125 ft3/hp hr


=
0.003% SO2 by volume


SMAQMD Rule 412 -
Stationary Internal Combustion Engines Located At Major Stationary Sources of NOx

This rule limits the NOx concentration of IC engines of this type to 65 ppmvd NOx at 15% O2.  In addition, the rule limits the CO concentration of IC engines of this type to 4000 ppmvd CO at 15% O2.  These IC engines are expected to emit NOx and CO at the rate of 0.40 and 2.55 g/hp-hr respectively.  This equates to approximately 35 ppmv at 15% O2 for NOx and 366 ppmv at 3% O2 for CO.

The landfill gas fueled IC engines are expected to comply with the requirements of SMAQMD Rule 412.

SMAQMD Rule 420 - Sulfur Content of Fuels

The permit condition limit of 16 grains of H2S per cubic foot of landfill gas fuel will comply with the SMAQMD Rule 420 limitation of 50 grains of H2S per cubic foot of gaseous fuel.


5.
NEW SOURCE PERFORMANCE STANDARDS (NSPS) COMPLIANCE:


The following  NSPS regulation is discussed here to clarify that it does not apply to the 5 landfill gas fueled IC engines.


40 CFR 60 Subpart Cc (begin at 60.30c)  - Emission Guidelines and Compliance Times for Municipal Solid Waste Landfills: 


Rule Description:


Subpart Cc limits emissions of NMOC from existing municipal solid waste landfills with a design capacity equal to or greater than 2.5 million megagrams and 2.5 million cubic meters and with NMOC emissions greater than 50 megagrams/year where no construction, reconstruction or modification was commenced on or after May 30, 1991.


There has been a modification at the Kiefer Landfill (as defined in 40 CFR 60.751) on or after May 30, 1991.  The volume design capacity of the landfill was increased by the modification of the permit issued by the Local Enforcement Agency (Environmental Management Department, County of Sacramento) dated May 10, 1999.  Therefore Subpart Cc does not apply to the 5 landfill gas fueled IC engines.


The following NSPS regulation is discussed here to clarify that it does not apply to the 5 landfill gas fueled IC engines.


40 CFR 60 Subpart WWW (begin at 60.750)  - Standards of Performance for Municipal Solid Waste Landfills: 


Rule Description:


40 CFR 60 Subpart WWW exempts, from its requirements, those devices that combust collected landfill gas if the landfill gas has been processed by a "treatment system".  The relevant sections of 40 CFR 60 Subpart WWW are as follows.



40 CFR 60.752(b)(2)(iii) states:



"Route all the collected gas to a control system that complies with the requirements in either paragraph (b)(2)(iii) (A), (B) or (C) of this section."



40 CFR 60.752(b)(2)(iii)(C) states:



"Route the collected gas to a treatment system that processes the collected gas for subsequent sale or use.  All emissions from any atmospheric vent from the gas treatment system shall be subject to the requirements of paragraph (b)(2)(iii) (A) or (B) of this section."



U.S. EPA stated in their Applicability Determination - Control No. 0200019 that:



"Based on its technical judgment, EPA considers refrigeration, filtering through the 10 micron screen and compression for combustion in energy recovery devices such as boilers, process heaters, turbines or internal combustion engines to satisfy the definition of treatment at 40 CFR 60.752(b)(2)(iii)(C)."



Based on the above information and the fact that the 5 landfill gas fueled IC engines are required by permit condition to combust only "treated" landfill gas, the 5 landfill gas fueled IC engines are not subject to 40 CFR 60 Subpart WWW.


6.
NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP) 


The following NESHAP regulation is discussed here to clarify that it does not apply to the 5 landfill gas fueled IC engines.


40 CFR 63 Subpart AAAA (begin at 63.1930)  - National Emission Standards for Hazardous Air Pollutants: Municipal Solid Waste Landfills: 


Rule Description:


The 5 landfill gas fueled IC engines are exempt from the requirements of 40 CFR 63 Subpart AAAA for the same reason as they are exempt from 40 CFR 60 Subpart WWW.


7.
CARB AIR TOXIC CONTROL MEASURES (ATCM) COMPLIANCE:


There are no ATCMs for this source category .

K.
RECOMMENDATION:  

The proposed modification to the ROC mass emission limits for the 5 landfill gas fueled IC engines should comply with all applicable SMAQMD, CARB and U.S. EPA rules and regulations.

1.
PRELIMINARY DECISION - Propose that an Authority to Construct be issued to Kiefer Landfill, Department of Waste Management and Recycling, Municipal Services Agency, County of Sacramento with the conditions on Authority to Construct Nos. 22385 - 22389.

2.
NOTICING FOR ERC USE - Following the procedures in SMAQMD Rule 202 Section 405:


a.
Publish a public notice in the Sacramento Bee newspaper and request comments within the 30 day review period regarding the use of ERCs for the project.


b.
Transmit to the U.S. EPA Region 9 the proposed Engineering Evaluation and Authority to Construct and request comments within the 30 day review period.

3.
ENHANCED NEW SOURCE REVIEW PROCESSING - Following the procedures in SMAQMD Rule 207 Sections 401 through 408:


a.
Publish a public notice in the Sacramento Bee newspaper and request comments within the 30 day review period regarding the preliminary decision to issue the Authority to Construct.


b.
Transmit to the U.S. EPA Region 9 the proposed Engineering Evaluation and Authority to Construct and request comments within the 45 day review period.

4.
Finalize A/C Nos. 22385 - 22389 after the close of the U.S. EPA Region 9 and public comment periods by making any necessary changes due to the comments received.

REVIEWED BY:

   DATE:






Sacramento Metropolitan Air Quality Management District


