
Parameter % valid¹

Table 1a

Data Collection Statistics

01/01/2016 - 12/31/2016

National Park Service Gaseous Pollutant Monitoring Program

FLOWSOLRNFRHTMPSWSVWDPM10PM2.5NOXCOSO2ADDSO2O3Site NameNational Park Unit

92.198.998.498.898.898.498.4------------------97.8K-Bar Ranch RoadBig Bend

98.999.594.899.799.596.196.1------------------98.6Island in the SkyCanyonlands

99.498.598.298.898.798.798.7------------------98.2Entrance StationChiricahua

---100.0------100.099.599.5------------------99.0Visitor CenterCraters of the Moon

99.697.689.399.699.598.298.2------------------97.5HeadquartersDenali

------------94.299.050.6------------------85.1Park VillageDeath Valley

99.2100.099.8---99.899.799.7------------------94.5West Entrance HousingDinosaur

98.899.181.899.799.797.297.2---------------------Beard CenterEverglades

---------77.777.780.2------81.3---------------North BoundaryFort Laramie

99.399.8------99.898.252.4------------------98.1West Glacier Horse StablesGlacier

98.799.198.798.998.883.083.0------------------97.2Maintenance YardGreat Basin

99.499.899.599.499.499.299.2------------------98.6The AbyssGrand Canyon

---56.456.256.456.456.056.0------------------52.2Clingmans DomeGreat Smoky Mountains

------98.798.898.898.898.8------------------97.2Cove MountainGreat Smoky Mountains

------------------------------87.2---94.7---Look Rock NCOREGreat Smoky Mountains

99.699.899.099.899.799.470.0------------------98.3Look RockGreat Smoky Mountains

---99.799.499.799.799.499.4------------------99.1Science SchoolGrand Teton

------99.771.171.1100.0100.0---73.6------95.495.4---ObservatoryHawaii Volcanoes

---99.999.667.665.199.899.8------------95.395.3---Visitor CenterHawaii Volcanoes

99.1100.099.771.699.997.797.7------------------99.0Black RockJoshua Tree

---99.699.699.699.699.699.664.6---------------98.0Cottonwood CanyonJoshua Tree

96.497.693.296.895.779.279.2------------------93.5Manzanita Lake Fire Stn.Lassen Volcanic

90.592.091.791.981.891.788.8---------65.3---77.386.4Houchin MeadowMammoth Cave

80.0100.098.8100.099.999.699.6------------------99.0Resource Mngment AreaMesa Verde

---------99.999.998.1------54.5---------------Maintenance BuildingMinidoka

95.498.5------99.899.599.5------------------97.0South EntrancePetrified Forest

99.294.899.599.998.798.198.1------------------99.1SW of East Entrance Stn.Pinnacles

97.399.999.599.899.899.799.7------------------98.4Long's PeakRocky Mountain

99.199.298.899.199.198.798.7---72.1------------97.6Ash MountainSequoia and Kings Canyon

---94.294.687.594.292.492.4------------------93.5Lower KaweahSequoia and Kings Canyon

98.798.898.696.198.898.298.2------------------98.1Big MeadowsShenandoah

99.081.899.599.599.798.890.0------------------87.9Sullivan BayVoyageurs

---------96.099.899.599.5---83.5---85.5---------Old Faithful Snow LodgeYellowstone

---------99.499.498.398.3---97.288.989.1---------West EntranceYellowstone

99.199.098.699.299.198.973.1------------------92.0Water TankYellowstone

93.983.494.194.294.294.056.1------------------90.9Turtleback DomeYosemite



Parameter % valid¹

Table 1a (continued)

Data Collection Statistics

01/01/2016 - 12/31/2016

National Park Service Gaseous Pollutant Monitoring Program

FLOWSOLRNFRHTMPSWSVWDPM10PM2.5NOXCOSO2ADDSO2O3Site NameNational Park Unit

---99.999.6---99.999.999.9------------------98.0Dalton's WashZion

96.996.195.793.294.995.690.264.677.088.981.895.490.794.5Average Network Data Collection

Key: Performance Goals:

O3  = Ozone NOX = Oxides of Nitrogen TMP = Ambient Temperature Quarterly Criteria: Monthly Criteria:
SO2 = Sulfur Dioxid PM2.5 = Particulate Matter 2.5 RH = Relative Humidity 100% of sites, >= 85% valid data capture 100% of sites, >= 60% valid data capture
SO2Add = Sulfur Dioxide PM10 = Particulate Matter 10 RNF = Precipitation 90% of sites, >= 90% valid data capture 90% of sites, >= 75% valid data capture
CO = Carbon Monoxide VWD = Vector Wind Direction SOL = Solar Radiation 80% of sites, >= 95% valid data capture 80% of sites, >= 85% valid data capture

SWS = Scalar Wind Speed FLOW = Filter Pack Flow Rate

1. Percent valid can be less than 100% due to calibrations, routine maintenance, power failures, audits or other circumstances where the instrument was not available to collect data. For example,
automatic zeros and spans are performed daily on most ambient gas analyzers; therefore, no ambient gas data can be collected during this time. As a result, the maximum percent valid for ambient gas
data typically cannot be greater than 95.8. Percent valid can also be less than 100% due to influencing factors such as instrument error, operator error, timing problems, flow issues, and other factors that
affect instrument operation.

Font color key:
Black: 85% - 100% data recovery
Blue: 75% - 84.9% data recovery
Orange : 60% - 74.9% data recovery
Red:  0% - 59.9% data recovery



Parameter % valid¹

Table 1b

Data Collection Statistics

01/01/2016 - 12/31/2016

Sites Operated by the NPS for the BLM

FLOWSOLRNFRHTMPSWSVWDPM10PM2.5NOXCOSO2ADDSO2O3Site NameNational Park Unit

99.6100.099.699.999.998.898.8---99.591.5---------95.1Plant ScienceMeeker

---99.799.499.799.799.499.4---94.297.2---------96.9Golf CourseRangely

99.699.899.599.899.899.199.1---96.894.4---------96.0Average Network Data Collection

Key: Performance Goals:

O3  = Ozone NOX = Oxides of Nitrogen TMP = Ambient Temperature Quarterly Criteria: Monthly Criteria:
SO2 = Sulfur Dioxid PM2.5 = Particulate Matter 2.5 RH = Relative Humidity 100% of sites, >= 85% valid data capture 100% of sites, >= 60% valid data capture
SO2Add = Sulfur Dioxide PM10 = Particulate Matter 10 RNF = Precipitation 90% of sites, >= 90% valid data capture 90% of sites, >= 75% valid data capture
CO = Carbon Monoxide VWD = Vector Wind Direction SOL = Solar Radiation 80% of sites, >= 95% valid data capture 80% of sites, >= 85% valid data capture

SWS = Scalar Wind Speed FLOW = Filter Pack Flow Rate

1. Percent valid can be less than 100% due to calibrations, routine maintenance, power failures, audits or other circumstances where the instrument was not available to collect data. For example,
automatic zeros and spans are performed daily on most ambient gas analyzers; therefore, no ambient gas data can be collected during this time. As a result, the maximum percent valid for ambient gas
data typically cannot be greater than 95.8. Percent valid can also be less than 100% due to influencing factors such as instrument error, operator error, timing problems, flow issues, and other factors that
affect instrument operation.

Font color key:
Black: 85% - 100% data recovery
Blue: 75% - 84.9% data recovery
Orange : 60% - 74.9% data recovery
Red:  0% - 59.9% data recovery



Parameter % valid¹

Table 1c

Data Collection Statistics

01/01/2016 - 12/31/2016

Portable Ozone Monitoring Systems (POMS)

FLOWSOLRNFRHTMPSWSVWDPM10PM2.5NOXCOSO2ADDSO2O3Site NameNational Park Unit

---99.299.899.899.899.8---------------------94.2Maintenance AreaCarlsbad Caverns

---------74.974.992.9---------------------93.1Lookout MountainChickamauga/Chattanooga

---100.0---100.0100.0100.0---------------------94.3Pinto WellsJoshua Tree

---100.0100.0100.099.9100.0---------------------92.2RAWS StationKings Mountain

---100.0100.0100.0100.0100.0---------------------87.7Kelso MountainsMojave

---91.256.791.291.291.3---------------------85.9Beasley FieldStones River

---98.189.194.394.397.3---------------------91.2Average Network Data Collection

Key: Performance Goals:

O3  = Ozone NOX = Oxides of Nitrogen TMP = Ambient Temperature Quarterly Criteria: Monthly Criteria:
SO2 = Sulfur Dioxid PM2.5 = Particulate Matter 2.5 RH = Relative Humidity 100% of sites, >= 85% valid data capture 100% of sites, >= 60% valid data capture
SO2Add = Sulfur Dioxide PM10 = Particulate Matter 10 RNF = Precipitation 90% of sites, >= 90% valid data capture 90% of sites, >= 75% valid data capture
CO = Carbon Monoxide VWD = Vector Wind Direction SOL = Solar Radiation 80% of sites, >= 95% valid data capture 80% of sites, >= 85% valid data capture

SWS = Scalar Wind Speed FLOW = Filter Pack Flow Rate

1. Percent valid can be less than 100% due to calibrations, routine maintenance, power failures, audits or other circumstances where the instrument was not available to collect data. For example,
automatic zeros and spans are performed daily on most ambient gas analyzers; therefore, no ambient gas data can be collected during this time. As a result, the maximum percent valid for ambient gas
data typically cannot be greater than 95.8. Percent valid can also be less than 100% due to influencing factors such as instrument error, operator error, timing problems, flow issues, and other factors that
affect instrument operation.

Font color key:
Black: 85% - 100% data recovery
Blue: 75% - 84.9% data recovery
Orange : 60% - 74.9% data recovery
Red:  0% - 59.9% data recovery



Upper 95%
Probability

Limit

Avg. Absolute
Percent

DifferenceNational Park Unit Site Name
Calendar
Quarter

Precision As-found Verification Multi-Point

3,4 56

Lower 95%
Probability

Limit63,4

Required No. of
Precision

Checks Met?¹

Accuracy Check 
Performed During 

the Quarter?²

Table 2.  Ozone Analyzer Precision and Accuracy Summary
Sites Operated by the National Park Service

National Park Service Gaseous Pollutant Monitoring Program, 2016

Avg. Absolute 
Percent  

Difference

Max. Absolute 
Percent   

Difference
K-Bar Ranch Road 1 N0.9-1.50.3YBig Bend 

2 N0.6-2.30.8Y
3 Y 1.30.80.63.0Y
4 N1.81.2Y

Island in the Sky 1 N2.21.4YCanyonlands 
2 N3.01.7Y
3 N1.91.0Y
4 Y 2.92.42.5

-6.6
-4.2
0.6
0.3
0.1
0.11.3Y

Entrance Station 1 Y 0.70.20.8-5.92.5YChiricahua 
2 N-4.63.5Y
3 Y 2.92.6-5.02.3Y
4 N

-2.4
0.5
1.3-1.50.1Y

Visitor Center 1 N-4.02.3YCraters of the Moon 
2 Y 2.32.1-4.31.9Y
3 N-2.30.5Y
4 Y 1.81.1

-0.5
0.6
1.3
2.1-1.00.5Y

Headquarters 1 N-3.02.3YDenali 
2 Y 2.92.5-4.21.6Y
3 Y 3.22.1

-1.6
0.9
0.4-1.50.6Y

4 N-2.71.8Y
Park Village 1 Y 0.60.3

-0.8
2.0-5.11.6YDeath Valley 

2 Y 7.16.8-7.13.7Y
3 N-0.80.6Y
4 Y 0.50.2-2.10.3Y

West Entrance Housing 1 N

-0.2
1.9
2.7
0.4-3.31.5YDinosaur 

2 Y 0.90.5-2.0-5.33.7Y
3 N-4.93.5Y
4 Y 2.32.0

-2.2
1.1-6.62.8Y

West Glacier Horse Stables 1 N-2.81.6YGlacier 
2 Y 0.80.5-3.21.5Y
3 N-3.11.6Y
4 Y 2.01.7-2.90.9Y

Maintenance Yard 1 Y 1.91.0-4.31.3YGreat Basin 
2 Y 0.60.4-5.81.9Y
3 N-1.80.5Y
4 Y 1.30.8-1.61.1Y

The Abyss 1 Y 3.12.3

-0.4
0.2
0.0
1.2
1.7
2.1
2.8
3.8
1.2-2.80.8YGrand Canyon 

2 N-1.1-2.61.9Y
3 N-1.6-4.02.8Y
4 Y 2.51.8-0.8-4.32.5Y



Table 2 (continued).  Ozone Analyzer Precision and Accuracy Summary

Upper 95%
Probability

Limit

Avg. Absolute
Percent

Difference
National Park Unit Site Name

Calendar
Quarter

Precision As-Found Verification Multi-Point

3,4 56

Lower 95%
Probability

Limit63,4

Required No. of
Precision

Checks Met?¹

Accuracy Check 
Performed During 

the Quarter?²

Sites Operated by the National Park Service
National Park Service Gaseous Pollutant Monitoring Program, 2016

Avg. Absolute 
Percent  

Difference

Max. Absolute 
Percent  

Difference
Clingmans Dome 1Great Smoky Mountains 

2 Y 2.01.14.8-2.91.0Y
3 N9.3-1.73.8Y
4 Y 3.83.03.8-1.90.9Y

Cove Mountain 1 N3.3-5.51.1YGreat Smoky Mountains 
2 Y 1.20.5-0.6-2.91.7Y
3 N-0.9-3.12.0Y
4 Y 1.50.9-0.9-5.43.2Y

Look Rock 1 N-2.11.4YGreat Smoky Mountains 
2 Y 0.70.5-2.00.5Y
3 N-3.80.4Y
4 Y 3.93.5

-0.8
1.1
3.0
3.1-2.00.5Y

Science School 1 N-3.52.5YGrand Teton 
2 Y 1.40.5-5.12.4Y
3 Y 2.11.7

-1.5
0.3
0.6-1.90.7Y

4 N-2.31.3Y
Black Rock 1 N-1.20.2YJoshua Tree 

2 Y 1.20.6

-0.3
0.7
1.0-1.70.3Y

3 N-7.13.7Y
4 N-7.42.1N

Cottonwood Canyon 1 N-7.42.4YJoshua Tree 
2 Y 2.51.2-4.31.1Y
3 N-6.20.7Y
4 N-3.90.3Y

Manzanita Lake Fire Stn. 1 N-2.20.4YLassen Volcanic 
2 Y 1.60.7

-0.3
3.2
2.7
6.5
7.6
4.5
1.4
1.6-1.90.1Y

3 N-3.21.7Y
4 Y 5.14.0-3.80.1Y

Houchin Meadow 1 N-1.10.2YMammoth Cave 
2 Y 0.70.3-2.60.3Y
3 N-6.21.9Y
4 Y 1.50.81.0N

Resource Mngment Area 1 Y 2.62.11.5YMesa Verde 
2 N2.8Y
3 N

-3.1
-0.1
1.2
1.43.4Y

4 Y 2.72.4

-0.3
3.6
0.6
1.9
2.3
5.0
3.1
4.4
5.5
5.5-1.61.9Y

South Entrance 1 Y 2.82.2-1.3-3.42.3YPetrified Forest 
2 N-1.8-3.82.8Y
3 Y 4.73.2-1.8-4.12.9Y
4 N-1.1-3.22.1Y



Table 2 (continued).  Ozone Analyzer Precision and Accuracy Summary

Upper 95%
Probability

Limit

Avg. Absolute
Percent

Difference
National Park Unit Site Name

Calendar
Quarter

Precision As-Found Verification Multi-Point

3,4 56

Lower 95%
Probability

Limit63,4

Required No. of
Precision

Checks Met?¹

Accuracy Check 
Performed During 

the Quarter?²

Sites Operated by the National Park Service
National Park Service Gaseous Pollutant Monitoring Program, 2016

Avg. Absolute 
Percent  

Difference

Max. Absolute 
Percent  

Difference
SW of East Entrance Stn. 1 N-3.22.0YPinnacles 

2 Y 1.71.1
-0.9
0.4-2.91.2Y

3 N-3.22.0Y
4 Y 0.70.4-3.00.7Y

Long's Peak 1 N-0.90.2YRocky Mountain 
2 Y 2.60.9-4.21.2Y
3 N-2.30.5Y
4 Y 2.91.9-1.62.3Y

Ash Mountain 1 N-1.60.8YSequoia and Kings Canyon 
2 Y 1.90.6-2.20.9Y
3 Y 2.31.5-1.60.2Y
4 N

-0.9
1.6
1.3
1.8
1.3
6.3
0.0
0.4
2.1
1.5-0.20.6Y

Lower Kaweah 1Sequoia and Kings Canyon 
2 Y 0.40.2-1.1-3.22.1Y
3 Y 2.71.6-2.81.7Y
4 N-1.80.8Y

Big Meadows 1 N-3.01.0YShenandoah 
2 Y 1.81.50.9Y
3 Y 1.91.30.7Y
4 N

-0.7
0.2
1.0
4.0
4.3
3.8

-2.3
-2.8
0.22.0Y

Sullivan Bay 1 N-0.8-3.01.9YVoyageurs 
2 N-2.31.7N
3 Y 1.91.5-1.70.6Y
4 Y 1.51.2-1.20.2Y

Water Tank 1 N-2.30.5YYellowstone 
2 Y 1.30.5-2.60.1Y
3 Y 2.11.3-2.60.6Y
4 N

-1.2
0.4
0.7
3.2
2.3
1.4
3.0-3.50.3Y

Turtleback Dome 1 N-0.9-4.02.4YYosemite 
2 Y 1.80.9-0.5-3.31.9Y
3 N-0.3-2.21.2Y
4 Y 0.70.4-0.4-3.41.9Y



Table 2 (continued).  Ozone Analyzer Precision and Accuracy Summary

Upper 95%
Probability

Limit

Avg. Absolute
Percent

Difference
National Park Unit Site Name

Calendar
Quarter

Precision As-Found Verification Multi-Point

3,4 56

Lower 95%
Probability

Limit63,4

Required No. of
Precision

Checks Met?¹

Accuracy Check 
Performed During 

the Quarter?²

Sites Operated by the National Park Service
National Park Service Gaseous Pollutant Monitoring Program, 2016

Avg. Absolute 
Percent  

Difference

Max. Absolute 
Percent  

Difference
Dalton's Wash 1 Y 0.70.3-0.9-4.92.9YZion 

2 N-1.6-3.92.8Y
3 N-5.74.0Y
4 Y 2.21.6

-2.2
0.8-4.31.8Y

1. Precision checks are required by the Environmental Protection Agency (EPA) of all pollutant analyzers collecting data which are to be submitted to the EPA Air Quality System (AQS).  A precision check is 
performed by challenging the pollutant analyzer with a known concentration of gas from the pollutant transfer standard.  This precision check must be performed at least every 14 days of monitoring operation.
The percent difference between the analyzer and the transfer standard is then calculated.³  According to NPS Standard Operating Procedures, the pollutant analyzer must respond within 10% of the

2. Accuracy checks are required by the Environmental Protection Agency (EPA) of all pollutant analyzers collecting data which are to be submitted to the EPA Air Quality System (AQS).  An accuracy check is 
performed by challenging the pollutant analyzer with a known concentration of gas from the pollutant transfer standard at several different points.  The percent difference between the analyzer and the transfer 
standard is then calculated.³  According to NPS Standard Operating Procedures, the pollutant analyzer must respond within 10% of the transfer standard.  All accuracy checks reported here were performed by 
the reporting organization and not by an outside auditor.

3. Percent Difference = ((analyzer - transfer std)/transfer std)x100

4. Average Absolute Percent Difference is the mean of the absolute value of all individual precision check percent differences during the quarter, or the mean of the absolute value of all the percent differences 
from each point challenged during an accuracy check.

5. Maximum Absolute Percent Difference is the highest percent difference from the points of a multipoint (or accuracy) calibration.

6. Upper/Lower 95% Probability Limits = (Average Percent Difference)+/-(1.96)(Standard Deviation of precision check percent differences in the quarter).  The probability limits represent the interval having a 
95% chance of containing the true average percent difference.  Probability limits must be within +/-15%. 

Color shading key:

Ideal:  indicates a percent difference within +/-5% or a probability limit within +/-10%

Acceptable: indicates a percent difference between +/-5.1-10% or a probability limit between 
+/-10.1-15%

Unacceptable:  indicates a percent difference greater than +/-10% or a probability limit greater 
than +/-15%

Operating agency key:
plain text

underline

= site operated by the National Park Service
= site operated by a state agency
= site operated by the National Park Service, but consisting of non-EPA certified 
portable instrumentation

italics
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