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Mitigation Option: Interim Emissions Recommendations for Ammonia Monitoring TC "Interim Emissions Recommendations for Ammonia Monitoring" \f C \l "4" 
I. Description of the mitigation option
The following mitigation option paper is one of three that were written based on interim recommendations that were developed prior to the convening of the Four Corners Air Quality Task Force. Since the Task Force's work would take 18-24 months to finalize, and during this time oil and gas development could occur at a rapid pace, an Interim Emissions Workgroup made up of state and federal air quality representatives was formed to develop recommendations for emissions control options associated with oil and gas production and transportation. The Task Force includes these recommendations as part of its comprehensive list of mitigation options.

Implement an ambient monitoring program for ammonia

· Assess importance of ammonia to visibility

· Visibility modeling would be more accurate if ammonia data were available

· Ammonia emission impacts from NSCR can be better evaluated

· US EPA Region 6 will assist with this effort

Evaluate data on ammonia emissions from engines less than 300 HP equipped with NSCR 

· Testing should be done in the field

· Funding would need to be secured

· A contractor to make measurements would need to be found

II. Description of how to implement

The ambient monitoring program for ammonia would be conducted under the auspices of EPA Region 6.  The appropriate agencies to implement this are EPA Region 6 and the New Mexico and Colorado departments of environmental quality.  Collecting data on ammonia emissions from engines less than 300 HP would be voluntary and funding would need to be secured.  

III. Feasibility of the Option

The technical feasibility of the ambient monitoring has already demonstrated.  Specifically,  the technical feasibility of measuring ammonia emissions from engines with NSCR has been demonstrated as part of a research project initially started by Colorado State University. However the exact methodology is not yet chosen. The environmental feasibility is negligible since only samples are collected.  The economic feasibility depends on finding someone to pay for the sampling program

IV. Background data and assumptions used

The ambient monitoring would be conducted either by collecting samples or by real time analysis depending on equipment selected.  Approximate measurements can be made using sampling tubes similar to Draeger tubes.  The assumption is that a baseline ammonia level should be established and that potential increases may be observed because of the use of large numbers of rich burn engines with NSCR catalysts.

This methodology is already being tested in the Colorado State University research project.

V. Any uncertainty associated with the option 

The cost of the ambient monitoring program is not well established because the monitoring technology is not fully specified. Therefore, there is some uncertainty associated with this option.

VI. Level of agreement within the work group for this mitigation option

TBD

VII. Cross-over issues to the other source groups 

This mitigation option would cross over to the Oil and Gas work group.

Four Corners Area Monitoring Gap Analysis Matrix: Introduction TC "Four Corners Area Monitoring Gap Analysis Matrix: Introduction" \f C \l "4" 
The Four Corners Area Monitoring Site Matrix is an attempt to list all of the various air quality monitoring sites in the Four Corners area as well as the predominant meteorological monitoring sites.  The following explanations refer to the major column headers of the matrix.

Monitoring Programs

All of the air quality programs are represented in the matrix (some sites are under multiple programs) and are listed below.  The descriptions of the programs are from each program’s web site:

ARM-FS: Air Resource Management, USDA Forest Service

The Real-Time Images section features live images and current air quality conditions from USDA-FS monitoring locations throughout the United States. Digital images from Web-based cameras are updated every 15 to 60 minutes. Near real-time air quality data and meteorological data are also provided to distinguish natural from human-made causes of poor visibility, and to provide current air pollution levels to the public.

CASTNET: Clean Air Status and Trends Network, EPA

CASTNET provides atmospheric data on the dry deposition component of total acid deposition, ground-level ozone and other forms of atmospheric pollution. CASTNET is considered the nation's primary source for atmospheric data to estimate dry acidic deposition and to provide data on rural ozone levels. Used in conjunction with other national monitoring networks, CASTNET can help determine the effectiveness of national emission control programs.

Each CASTNET dry deposition station measures: 

· Weekly average atmospheric concentrations of sulfate, nitrate, ammonium, sulfur dioxide, and nitric acid. 

· Hourly concentrations of ambient ozone levels. 

· Meteorological conditions required for calculating dry deposition rates.
IMPROVE: Interagency Monitoring of Protected Visual Environments

Recognizing the importance of visual air quality, Congress included legislation in the 1977 Clean Air Act to prevent future and remedy existing visibility impairment in Class I areas.  To aid the implementation of this legislation, the IMPROVE program was initiated in 1985.  This program implemented an extensive long term monitoring program to establish the current visibility conditions, track changes in visibility and determine causal mechanism for the visibility impairment in the National Parks and Wilderness Areas.

NADP/NTN: National Atmospheric Deposition Program, National Trends Network

The National Atmospheric Deposition Program/National Trends Network (NADP/NTN) is a nationwide network of precipitation monitoring sites. The network is a cooperative effort between many different groups, including the State Agricultural Experiment Stations, U.S. Geological Survey, U.S. Department of Agriculture, and numerous other governmental and private entities. The NADP/NTN has grown from 22 stations at the end of 1978, our first year, to over 250 sites spanning the continental United States, Alaska, and Puerto Rico, and the Virgin Islands. 

The purpose of the network is to collect data on the chemistry of precipitation for monitoring of geographical and temporal long-term trends. The precipitation at each station is collected weekly according to strict clean-handling procedures. It is then sent to the Central Analytical Laboratory where it is analyzed for hydrogen (acidity as pH), sulfate, nitrate, ammonium, chloride, and base cations (such as calcium, magnesium, potassium and sodium).

NADP/MDN: National Atmospheric Deposition Program, Mercury Deposition Network

The Mercury Deposition Network (MDN), currently with over 90 sites, was formed in 1995 to collect weekly samples of precipitation which are analyzed by a prominent laboratory for total mercury. The objective of the MDN is to monitor the amount of mercury in precipitation on a regional basis; information crucial for researchers to understand what is happening to the nation's lakes and streams.

RAWS: Remote Automated Weather Stations 

There are nearly 2,200 interagency Remote Automated Weather Stations (RAWS) strategically located throughout the United States. These stations monitor the weather and provide weather data that assists land management agencies with a variety of projects such as monitoring air quality, rating fire danger, and providing information for research applications.

SLAMS: State/Local Air Monitoring Stations

These ambient air monitoring sites are designated by EPA as State/Local Air Monitoring Stations (SLAMS).  Pollutants monitored are the criteria pollutants, and include ozone, particulate matter, carbon monoxide, lead, sulfur dioxide, and oxides of nitrogen.

SPMS: Special Purpose Monitoring Stations

Special Purpose Monitoring Stations provide for special studies needed by the State and local agencies to support State implementation plans and other air program activities. The SPMS are not permanently established and, can be adjusted easily to accommodate changing needs and priorities. The SPMS are used to supplement the fixed monitoring network as circumstances require and resources permit. If the data from SPMS are used for SIP purposes, they must meet all QA and methodology requirements for SLAMS monitoring.

Tribal: Tribal Jurisdiction

These sites are under tribal jurisdiction and are the tribal equivalent to SLAMS sites, monitoring the same criteria pollutants.

Period of Record

The period of record refers to how long a site has been in operation.  In some cases, dates refer to monitoring of major parameters at a site.

Distance From
The distances listed refer to the distance from each monitoring site to two representative cities in Colorado and New Mexico.  The distances were obtained from Argonne National Lab’s interactive Four Corners Aerometric Map.  Other “site-to-city” distances can be determined by using this map.

Criteria Pollutants
EPA uses six "criteria pollutants" as indicators of air quality, and has established for each of them a maximum concentration above which adverse effects on human health may occur.  Explanations of these pollutants can be found on EPA’s “Green Book” website, http://www.epa.gov/oar/oaqps/greenbk/o3co.html
Meteorological
These columns indicate what meteorological parameters are monitored at a given site.  The parameters are: wind (usually speed and direction), temperature (usually 2-meter and 10-meter), delta T (the difference between 2-meter and 10-meter), solar radiation, relative humidity, and precipitation.

Deposition
The parameters refer to those monitored by The National Atmospheric Deposition Program/National Trends Network (NADP/NTN).
Key to Matrix Symbols

The following explanation refers to the various symbols used within the matrix cells.

h:  Hourly

w: Weekly 

x:  Parameter is monitored

3w: Every three weeks

1d/3d: Once every three days

Power Plant Stack Requirements

Oil and Gas Equipment Improvements
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	Period of Record
	Distance from: (Km)      
	Criteria Pollutants
	 
	HAPs

	Site
	Program
	From
	To
	Cortez
	Durango
	O3
	SO2
	CO
	NOx
	NO
	NO2
	PM10
	PM2.5
	NH3

	Substation
	SLAMS
	01/01/72
	Present
	 
	73.9
	h
	h
	 
	h
	h
	H
	 
	 
	3w

	Bloomfield
	SLAMS
	08/01/77
	Present
	 
	59.8
	h
	h
	 
	h
	h
	H
	 
	 
	 

	Navajo Lake
	SLAMS
	07/01/05
	Present
	 
	56.4
	h
	 
	 
	h
	h
	H
	 
	h
	3w

	Farmington
	SLAMS
	08/01/77
	Present
	 
	66.7
	 
	 
	 
	 
	 
	 
	x
	x
	 

	S.Ute - Bondad
	Tribal
	04/01/97
	Present
	 
	19.3
	h
	 
	 
	h
	h
	H
	disc      9/30/06
	 
	3w

	S.Ute - Ignacio
	Tribal
	06/01/82
	Present
	 
	25.8
	h
	 
	h
	h
	h
	H
	disc      9/30/06
	 
	 

	Farmington Airport
	 
	 
	 
	 
	68.2
	 
	 
	 
	 
	 
	 
	 
	 
	3w

	Shamrock Site
	ARM-FS
	 
	 
	 
	34.3
	h
	 
	 
	h
	 
	 
	 
	 
	 

	Archuleta CO (1act/2)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 

	Cortez
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mesa Verde
	CASTNET                  IMPROVE             SPMS         NADP/NTN NADP/MDN
	1/10/95  03/05/88   ?    04/28/81  12/26/01
	Present    Present    Present    Present    Present
	 
	54.3
	h
	x
	 
	x
	 
	 
	1d/3d
	1d/3d
	3w

	Durango Airport
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Durango (3)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2(1/3)11/6)
	2(1/3)11/6)
	 

	Durango Mt. Resort
	Other
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	h
	h
	 

	3 RAWS no info
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wolf Creek Pass
	NADP/NTN
	05/26/92
	Present
	 
	98.6
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Molas Pass
	NADP/NTN
	07/29/86
	Present
	 
	56.4
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Weminuche
	IMPROVE
	03/02/88
	Present
	 
	44
	 
	 
	 
	 
	 
	 
	1d/3d
	1d/3d
	 

	San Pedro  Parks
	IMPROVE
	08/15/00
	Present
	 
	160.4
	 
	 
	 
	 
	 
	 
	1d/3d
	1d/3d
	 

	Fort Defiance
	Tribal
	01/01/99
	Present
	 
	200.4
	 
	 
	 
	 
	 
	 
	x
	 
	 

	Window Rock Airport
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Canyonlands NP
	CASTNET         NADP/NTN    IMPROVE
	01/24/95       11/11/97     03/02/88
	Present     Present     Present
	 
	214.6
	h
	 
	 
	 
	 
	 
	1d/3d
	1d/3d
	 

	Arches NP
	IMPROVE
	03/02/88
	05/16/92
	 
	217.2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Moab
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 

	Gallup
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9 RAWS no info
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	 
	 
	Period of Record
	 Distance from: (Km)      
	Criteria Pollutants
	HAPs

	Site
	Program
	From
	To
	Cortez
	Durango
	O3
	SO2
	CO
	NOx
	NO
	NO2
	PM10
	PM2.5
	NH3

	Petrified Forest NP
	CASTNET                  IMPROVE
	?     03/02/88
	09/17/03     Present
	 
	329.2
	x
	 
	 
	 
	 
	 
	1d/3d
	1d/3d
	 

	Rainbow Forest NP
	NADP/NTN
	12/03/02
	Present
	 
	274.1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Alamosa
	NADP/NTN
	 
	 
	 
	177.6
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Great Sand Dunes NP
	IMPROVE
	05/04/88
	Present
	 
	207.1
	h
	 
	 
	 
	 
	 
	1d/3d
	1d/3d
	 

	San Miguel
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 


Red letters permit controlled
 

Blue letters State inventoried
 

Green background needed for modeling
 

ARM-FS: Air Resource Management, USDA Forest Service; IMPROVE: Interagency Monitoring of Protected Visual Environments; CASTNET: Clean Air Status and Trends Network, EPA

SLAMS: State/Local Air Monitoring Stations SPMS: Special Purpose Monitoring Stations Tribal: Tribal Jurisdiction NADP/NTN: National Atmospheric Deposition Program, National Trends Network
	 
	Meteorological
	Deposition
	

	Site
	Wind
	Temp
	Delta T
	Solar
	RH
	ppt
	Visb
	pH
	SO4
	NH4
	NO3
	Pb
	HF
	Hg
	Ca,Mg,K,Na,Cl
	Misc

	Substation
	h
	h
	h
	h
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bloomfield
	h
	h
	h
	h
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Navajo Lake
	h
	h
	h
	h
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Farmington
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	S.Ute - Bondad
	x
	x
	 
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	S.Ute - Ignacio
	x
	x
	 
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Farmington Airport
	x
	x
	x
	 
	x
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Shamrock Site
	h
	h
	 
	h
	h
	h
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Archuleta CO (1act/2)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cortez
	x
	x
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mesa Verde
	h
	h
	h
	h
	h
	h
	sm
	w
	w
	w
	w
	 
	 
	w
	w
	 

	Durango Airport
	x
	x
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Durango (3)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Durango Mt. Resort
	h
	h
	h
	h
	h
	h
	h
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3 RAWS no info
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wolf Creek Pass
	 
	 
	 
	 
	 
	 
	 
	w
	w
	w
	w
	 
	 
	w?
	w
	 

	Molas Pass
	 
	 
	 
	 
	 
	 
	sm
	w
	w
	w
	w
	 
	 
	w?
	w
	 

	Weminuche
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	San Pedro  Parks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	babs

	Fort Defiance
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Window Rock Airport
	x
	x
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Canyonlands NP
	 
	 
	 
	 
	 
	 
	 
	w
	w
	w
	w
	 
	 
	w?
	w
	 

	Arches NP
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Moab
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gallup
	x
	x
	 
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9 RAWS no info
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Petrified Forest NP
	 
	 
	 
	 
	 
	 
	 
	 
	w?
	w?
	 
	 
	 
	w?
	 
	babs/bscat

	Rainbow Forest NP
	 
	 
	 
	 
	 
	 
	 
	w
	w
	w
	w
	 
	 
	w?
	w
	 


	

	
	Meteorological
	Deposition
	

	Site
	Wind
	Temp
	Delta T
	Solar
	RH
	ppt
	Visb
	pH
	SO4
	NH4
	NO3
	Pb
	HF
	Hg
	Ca,Mg,K,Na,Cl
	Misc

	Alamosa
	x
	x
	 
	 
	x
	 
	x
	w
	w
	w
	w
	 
	 
	w?
	w
	 

	Great Sand Dunes NP
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	babs

	San Miguel
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Red letters permit controlled
 

Blue letters State inventoried
 

Green background needed for modeling
 

ARM-FS: Air Resource Management, USDA Forest Service; IMPROVE: Interagency Monitoring of Protected Visual Environments; CASTNET: Clean Air Status and Trends Network, EPA

SLAMS: State/Local Air Monitoring Stations SPMS: Special Purp
1
Monitoring
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