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1. INTRODUCTION

TheCol orado Department of Public Health and Environmen
(APCD) 2010 Ambient Air Monitoring Network Assessment is an examination and evaluationfoftti@D 6 s

network of air pollution monitoring stationg.he Network Asessment is an extension of the Network Plan that

is required by 40 CFR 58.10(d). Itis required to be performed and submitted to the U.S. Environmental

Protection Agency (EPA) every 5 years, with the initial assessment due by July 1, 2@Hxsd$sne must

include specific detailed monitoring network information, such as: (leaakiation of the objectives and

budget for air monitoring, (2) an eval uatadbjeciveosf a net
and costs, and (3) remmendations for network reconfigurations and improvements.

This reportdescribes the network of ambient air quality monitors operated by the APCD, analyzes their
effectiveness and efficiency in regards to the overall network, makes recommendataanfges to the
network and includes a review of actions taken during 2009 as well as plans for action in the coming year.

1.1.Background and Key Issues

Over timethe ambient air monitoring objectiveanshift, one of the major reasons behind theveluation and
reconfiguration of many monitoring network$he alteration of a monitoringetwork is done for several

reasons The first reason ig response ta change in air qualityAir quality has canged since the adoption of

the Clean Air Act and National Ambient Air Quality Standards (NAAQS). An example of this is seen in the
radical drop in the ambient concentrations of lead that were formerly present in the U.S. The second reason is
for a chang in population and behaviorgor instance, the U.S. population has grown, aged and shifted toward
more urban and suburban areas over the past 40 or so years. In addition, rates of vehicle ownership and annual
miles driven have also risen. The thirdsen ighe establishmerof new air quality objectives. New rules are
constantly being instituted, including rules that will reduce air toxics, fine particulate mattgg) (RN

regional haze. The fourth reason is duantdamprovement of the undeasiding of air quality iages and

monitoring capabilities. The understanding of air quality issues and the capability to monitor air quality have
both improved. Together, the enhanced understanding and capabilities can be used to design more effective air
monitoring networks.

As a result of changes such as those |isted above, t}
redundant monitors, or ineffective and inefficient monitoring locations for some pollutants, while other regions

or pollutants mayhavea lack of monitors.This assessment will help APCD to optimize its current network to

hel p better protect todayds popul ation and-teemmvi ronmer
historical air quality trends. In additiothhe advantages of implementing new air monitoring technologies
combined with the improved scientific understanding c
network, as well as the stakeholders, scientists and general public who use it.

1.2. Study Obijectives

The objectives for this network assessnapethreefold. First, a determination of whether theisting

network is meetings intendednonitoring objectives s necessary. Second, an eval u
adequacy for characterizing current air quality and impacts from future industrial and population growth will be
considered. Third, potential areas where new monitors can be sited or removed toretpmok

optimization, and/or to meet new monitoring objectives will be identified.

To meet these objectives, a suite of analyg#de performed to address the following questions about the
network.

0 How well does the current monitoring network sagurrent objectives? Which objectives are being
met; which objectives are not being met? Are unmet objective(s) appropriate concerns for APCD? If
so, what monitoring is necessary to meet those unaddressed objectives? What are potential future
objectves for the monitoring network?
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U Are the existing sites collectively capable of characterialhgriteria pollutans? Are the existing
sites capable of characteriziogteria pollutantrends (spatially and temporally)? If not, what areas
lack appropiate monitoring? If needed, where should new monitors be placed? Does the existing
network support future emissions assessment, reconciliation, and modeling studies? Are there
parameters (at existing sites) or new sites that need to be added to thggmabjectives?

U Is the current monitoring network sufficient to adequately assess regional air quality conditions with
respect to all criteria pollutants? If not, where should monitors be relocated or added to improve the
overall effectiveness of thmonitoring network? How can the effectiveness of the monitoring network
be maximized?

1.3.Guide to This Report

The remainder of Section 1 gives an overview of the Colorado Air Monitoring Network and a description of the
current state of air qualityinh e r egi on. Section 2 describes APCDO®s
performing a network assessment to analyze and understand the overall network in terms of its ability to meet
monitoring objectives and recommend improvements. The followingsesivere performed during the

assessment:

Number of Parameters Monitored
Population Served

Population Change

Emissions Inventory

Trends Impact

Deviation from NAAQS

Area Served

Monitor to Monitor Correlation
Measured Concentrations

et et B en-R xR ent-R xR ent- ent- e

Section 3 is a discussion of the meteorological network; regional meteorology influences air quality through
physical and chemical processes. Section 4 is a description of monitoring being done by other agencies in the
State. Section 5 summarizes the ératirequirements for monitoring in Colorado. Section 6 is a summary of

the conclusions and recommendations to improve the Colorado monitoring network. Section 7 lists all the
references cited in this document. Appendix A describes each monitoriiy dtiil.

1.4. Overview of the Colorado Air Monitoring Network

In 2010the APCD plans to operate monitors&tocations. In 2009, the APCD operated monitor82at
separate locations. Particulate monitors, including Total Suspended Particulates éfi8R)ate Matted 0
microns and smaller (P}y), and Particulate ltter2.5microns and smaller (Pp) are the most abundant and
widespread of monitoring types across the state. Currently, there agenBihitors at 2%eparate locations
PM, s monitorsat 19 separate locatiorend TSPPb in two locations There are 23 meteorological sites in
operation. These sites monitor wind speed, wind direction, resultant speed, resultant direction, standard
deviation of horizontal wind direction and temperatuféree meteorological sites also monitor for relative
humidity. Onlysix of the63 locations will monitor for gaseous and particulate pollutants in addition to taking
meterological measurements. Only four of thoselgeations monitored for more thaenparameters, with
each meteorological and particulate parameter monitored being counted individually. Al floese
monitoring locations are in the Denver Front Range area.

The APCD currently operatéao TSPsites, one witla collocated monitor, zd one that was added at the
Centennial Airport on 4/3/2010. Both are used for lead analgigy five of the 29PM,,monitoring sites
have cont i @imeasuresmertsyhdedendf hel9 PM, s monitoring sitedhavecontinuousmonitors
This difference reflects the age dfe technology, as well as the availability and focus of EPA funding
Increasing the amount of automated versus manual monitoring will require modifications to the particulate
network since in the current network these pramarily manually operated monitors.
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Thirty-eight of the63 current monitoring sites have been in operatioridaior more years, anaventy of these
have been in operation for 20 or more years. Ten monitoring sites have been in operation faam&0e th
years. These sites are: Denver CAMP (45 years), &retdspital (43 years), AlamogaAdams State College
(40 years), Arvada (37 years), Welby (36 years), Pagosa S@umg®I(35 years), Lamar Power Plant and
Steamboat Springs (34 years), Larithmicipal (33 years) and Highland Reservoir (32 years). Convergely, 2
of the63 monitoring sites have begun operation since the start of the year 2000.

Three of the 0zone monitoring sites that are located on the western slope and have data intlisdegant

are operated and maintained by a third party contractor, Air Resource Specialists (ARS). These are the Rifle,
Palisade and Cortez monitoring sites. They keep the sites in proper working order and perform data retrieval
and uploading into thAQS database, while the APCD conducts the independent auditing of the sites for
Quality Assurance (QA) purposes.

1.4.1. Purpose of Network Assessment

The purpose of the Netwokssessmeris to provide aletailedevaluationof the A P C Dadirsentair quality
montoring networkand its objectivesThe assessment helps(fgi denti fy and remove A
and(2) locate any under monitoredeas The assessment is also an oppor
implement new monitoring efforts. Thisoney could come from a shift in funding from low priority

monitoring to high priority monitoring, causing an increase in network efficiency combined with a subsequent
reduction in costs. It is required once every five years.

| ow
tuni f

1.4.2. Monitoring Network Information

This section covers monitoring history and operations of the APCD, the process for network modifications, a
list of the monitoring sites and their pertinent information and a description of the monitoring areas within the
state.

1.4.2.1. APCD Monitoring History

The State of Colorado has been monitoring air quality statewide since thed®d$ when high volume and

tape particulate samplers, dustfall buckets, and sulfation candles were the best technology available for defining
the magnitude and extentthfe very visible air pollution problem. Monitoring for gaseous pollutants (carbon
monoxide, sulfur dioxide, oxides of nitrogen and ozone) began in 1965 when the Fedgttaland Human

Services Departmeesstablished the CAMP station in downtown Deragethe intersection of 2Street and

Broadway Street. This was the area that was thought to represent the best probability for detecting maximum
levels of most of the suspected pollutants. Instruments were primitive by comparison with those ofitbday, a
frequently were out of service.

Under provisions of the original Federal Clean Air Act of 1970, the Administrator of the U.S. Environmental
Protection Agency (EPA) established National Ambient Air Quality Standards (NAAQS) designed to protect

thepub i cds health and wel fare. Standards were set for
monoxide (CO), ozone (P nitrogen dioxide (N@ and sulfur dioxide (S§. In 1972, the first State

Implementation Plan (SIP) was submitted to the EPAncluded an air quality surveillance system in

accordance with EPA regulations of August 1971. That plan proposed a monitoring network of 1200 monitors
(particulate and gaseous) statewide. The system established as a result of that plan and subsequent

madifications consisted of 106 monitors.

The 1977 Clean Air Act Amendments required States to
The portion of the Colorado SIP pertaining to air monitoring was submitted separately on December 14, 1979,

after a comprehensive review, and upon approval by the Colorado Air Quality Control Commission. The 1979

EPA requirements as set forth in 40CFR58.20 have resulted in considerable modification to the network.

These, and subsequent modifications, are madagore consistency and compliance with Federal monitoring
requirements. Station location, probe siting, sampling methodology, quality assamanmentropractices and

data handling procedures areahtinuedthroughout any changes made to the neltwor
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1.4.2.2. APCD Monitoring Operations

The APCD attempts to operate all of its monitorsaaralendar yeachedule. We attempt to begin operation of

new monitors in January and to terminate existing monitors in December. Circumstances both in and out of our
control make that desired schedule generally difficult to achieve. The primary reason for this is that the

Division does not own either the land or the buildings wherst micthe monitors are located, and it is

becoming increasingly more difficulttogatp per ty owner 6s per higbiBysi ons f or us
management issues.

Whena modification to theState and Local Air Monitoring System (SLAMBgtworkis required, the Division

will provide EPA Region VIl with the appropriate modification formario its implementation for their

approval. All currently operating SLAMS monitors have been approved by EPA and meet the requirements set
forth in 40CFR58, Appendices A, C, D and E.

1.4.2.3. Network Modification Procedures

The APCD develops changes to its ritoring network in several ways. New monitoring locations have been
added asresult of community concerns about air quality. An example of this would be thgeMitors that

were established in Cripple Creek and Hygiene. Other monitors have been established as a result of special
studies. Examples of this would be the new 0zone monitoring in Aurora, Rifle, Cortez, Aspen Park, Rist
Canyon, and Palisade. The DenFirehouse #6 carbon monoxide monitoring began when models showed that
the area around the fire statioould have elevated carbon monoxide concentratiblesy monitors are also

added or removed in response to changing Federal requirements.

The most ommon reasons for monitors being removed from the network are that either the land/building is
modified, such that the site no longer meets current EPA siting criteria, or the area surrounding the monitor is
being modified in a way thatecessitates a chgainthe monitoring location. The most current example of this

is the Pueblo Pimonitoiing site The site was moved in 2009 becausthefconstruction of a new multi

story building on the adjacelutt. Monitors are also removed from the network afeview of the data shows

that the levels have dropped to the point where it is no lamgEssaryo continue monitoring at that location.

An example of thids the reduction of TSP legd SP-Pb) monitoring around the state from six monitors to one

in 2006 However, new TSHPb monitors are currently being added due to a lowering of the lead standard in
2009. Another example of this type of change is the termination of carbon monoxide monitoring at tke NJH
location. The carbon monoxide concentragian that location have dropped to the point that the Division, with
EPAG6s approval, felt that the monitor could be better

Finally, all monitors are reviewed on a regular basis to determine if they are continuing to mewsbtitiring
objectives. Has the population, land use or vegetation around the monitor changed significantly since the
monitor was established? I f it has is there a fibett e

Tablel lists the locations and monitoring parameters of each site currently in operation, by county,
alphabetically. It lists the AQS identification numbers for each site, the site address andatesythe start
dates and the site elevations. It further breaks down the monitor type, orientation/scale and the sampling
frequency for each site.
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Table 1. Monitoring Locations and Parameters Monitored
Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
Adams
Alsup Elementar
School-
08 001 0006 Commerce City| 7101 Birch St. 01/2001 39.826007]|-104.93743§ 1,565
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMio 1 01/2001 | P.O. Neigh| Partisol 2025| SLAMS 1lin3
PM, 5 1 01/2001 | P.O. Neigh| Partisol 2025| SLAMS 1lin3
PM, s Collocated] 2 01/2001 | P.O. Neigh| Partisol 2025 SLAMS 1in6
PM, 5 3 01/2001 | P.O. Neigh| TEOM-1400al  SPM Continuous
PM, s Speciation] 5 01/2001 | P.O. Neigh SASS Trends Spe 1in3
PM, 5 Carbon 5 04/2009 | P.O. Neigh| URG 3000N [Trends Spe 1in3
WS/WD/Temp 1 06/2003 Other Met - One Other Continuous
08 001 3001 Welby 3174E. 78 Ave. | 07/1973 39.838119| -104.94984| 1,554
Parameter POC | Started |Orient/Scale] Monitor Type Sample
CcO 1 07/1973 | P.O. Neigh| Thermo 48C | SLAMS | Continuous
SO, 2 07/1973 | P.O. Neigh| API 100E SLAMS | Continuous
NO 2 01/1976 | P.O. Urban| APl 200E Other Continuous
NO, 1 01/1976 | P.O. Urban| API 200E SLAMS | Continuous
Os 2 07/1973 | P.O. Neigh| API 400E SLAMS | Continuous
WS/WD/Temp 1 01/1975 Other Met - One Other Continuous
PMjq 1 07/1990 | P.O. Neigh |SA/IGMW-1200 SLAMS 1in6
PMio 3 06/1990 | P.O. Neigh| TEOM-1400al SLAMS | Continuous
Alamosa
Alamosal Adamg
08 003 0001| State College |208 Edgemont B 01/1970 37.469391|-105.878691 2,302
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMo 1 06/1989 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
Alamosai
08 003 0003| Municipal Bldg. 425 4" st. 04/2002 37.469584|-105.863179 2,301
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMyq 1 04/2002 | P.O. Neigh |SA/IGMW-120(0 SLAMS linl
Arapahoe
Highland 8100 S. Universit
08 005 0002 Reservoir Blvd 06/1978 39.567887|-104.957193 1,747
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Os 1 06/1978 | P.O. Neigh| API 400E SLAMS | Continuous
WS/WD/Temp 1 07/1978 Other Met - One Other Continuous
Arapaho 6190 S. Santa F
08 005 0005 Comnunity Dr. 12/1998 39.604399|-105.01952¢4 1,636
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
College (ACC)
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM; 5 1 03/1999 | P.O. Neigh| Partisol 2025] SLAMS 1in3
36001 E. Quincy
08 005 0006 Aurora- East Ave. 04/2009 39.63854 | -104.56913| 1,552
Parameter POC | Started |Orient/Scale] Monitor Type Sample
O; 1 04/2009 | P.O.Region| API 400A SPM Continuous
WS/WD/Temp 1 06/2009 Other Met - One Other Continuous
08 005 0007|Centennial Airpol 7800 S. Peoria S| 04/2010 39.572304| -104.84881| 1,774
Parameter POC | Started |Orient/Scale| Monitor Type Sample
TSP 1 4/2010 | P.O. Neigh| TSPGMW SLAMS 1in6
Pb 1 4/2010 | P.O. Neigh| TSRGMW SLAMS 1in6
Archuleta
Pagosa Springs
08 007 0001 School 309 Lewis St. 08/1975 37.26842 [-107.009659 2,165
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMo 3 06/2001 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
Boulder
Longmont
08 013 0003| Municipal Bldg. [ 350 Kimbark St.| 06/1985 40.164576| -105.100854 1,520
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMyq 2 04/1985 | P.O. Neigh |SA/IGMW-1200 SLAMS 1in6
PM, 5 1 01/1999 | P.O. Neigh| Partisol 2025] SLAMS 1in3
PM, 5 3 01/1985 | P.O. Neigh| TEOM 1400alf SPM Continuous
08 013 0009| Longmont- Main| 451 Kimbark St. 11/1989 40.166586(-105.102404 1,519
Parameter POC | Started |Orient/Scale] Monitor Type Sample
CO 1 11/1989 | P.O. Micro | Thermo 48C | SLAMS | Continuous
South Boulder (1405 %2 S. Foothil
08 013 0011 Creek Parkway 06/1994 39.957212]-105.238459 1,669
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Os 1 06/1994 | H.C. Urban| API 400E SLAMS | Continuous
Boulder Chambg
of Commerce of
08 013 0012 Commerce 2440 Pearl St. 12/1994 40.021097|-105.263384 1,619
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 1 12/1994 [ P.O. Neigh|SA/IGMW-1200 SLAMS 1in6
PM, 5 1 01/1999 | P.O. Neigh| Partisol 2025 SLAMS 1in3
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
Boulderi CU i
08 013 1001 Athens 2102 Athens St.[ 12/1980 40.012969| -105.264214 1,622
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM, 5 3 11/2004 [ P.O. Neigh| TEOM FDMS SPM Continuous
Delta
08 029 0004|DeltaHealth Dep| 560 Dodge St. | 08/1993 38.739213|-108.073114 1,511
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 1 08/1993 | P.O. Neigh [SA/IGMW-1200 SLAMS 1in3
Denver
08 031 0002| Denver- CAMP | 2105 Broadway| 01/1965 39.7511841-104.98762] 1,593
Parameter POC | Started |Orient/Scale] Monitor Type Sample
CO 2 01/1971 | P.O. Micro | Thermo 48C| SLAMS | Continuous
SO, 1 01/1967 | P.O. Neigh| API 100E SLAMS | Continuous
NO 1 01/1973 Other AP| 200E Other Continuoug
NO, 1 01/1973 | P.O. Neigh| API 200E SLAMS | Continuous
WS/WD/Temp 1 01/1965 Other Met - One Other Continuoug
PM;o 1 01/1986 | P.O. Micro [SA/IGMW-1200 SLAMS lin 6
PM,, Collocated| 2 08/1986 | P.O. Micro |[SA/IGMW-120(0 SLAMS 1in6
PM;, 3 01/1988 | P.O. Micro | TEOM-1400aj SLAMS | Continuoud
PM, 5 1 01/1999 | P.O. Micro | Partisol 2025| SLAMS linl
PM, s Collocated| 2 09/2001 | P.O. Micro | Partisol 2025 SLAMS 1in3
PM, 5 3 01/1999 | P.O. Micro | TEOM FDMS SPM Continuoug
14" Ave. & Albion
08 031 0013| Denver- NJH-E St. 01/1983 39.738578]-104.93992] 1,620
Parameter POC | Started |Orient/Scalel| Monitor Type Sample
PM, 5 3 10/2003 [ P.O. Middle| TEOM FDMS SPM Continuoug
08 031 0014|Denver- Carriagqd 2325 Irving St. 06/1982 39.751761|-105.03068] 1,621
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Os 2 01/1982 | P.O. Neigh| API 400E SLAMS | Continuous
WS/WD/Temp 1 01/1983 Other Met - One Other Continuoug
08 031 0016 DESCI 1901 E. 18 Ave. 39.735700|-104.95820( 1,623
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Transmissomete 1 12/1989 Other Optec LP\2 SPM Continuous
Nephelometer | 1 12/2000 Other Optec NGN2 SPM Continuousg
Rotronics MR
Temp 1 12/1989 Other 101A SPM Continuousg
Rotronics MR
Relative Humidity 1 12/1989 Other 101A SPM Continuous
08 031 0017] Denver Visitor | 225 w. Colfax | 12/1992 | 39.740342[-104.99103] 1,597

[1-7]




Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
Center
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMio 1 12/1992 | P.O. Middle|[SA/IGMW-1200 SLAMS linl
Denver-
08 031 0019 Firehouse #6 | 1300 Blake St. 11/1993 39.748163]-105.002564 1,585
Parameter POC | Started |Orient/Scale] Monitor Type Sample
CO 1 11/1993 [ P.O. Micro | Thermo 48C| SLAMS | Continuous
Auraria Met 12th St. and
08 031 0021 Station Auraria Pkwy. 03/1999 39.746955 |-105.00360{ 1,586
Parameter POC | Started |Orient/Scale] Monitor Type Sample
WS/WD/Temp
(V) 1 03/1999 Other Met - One Other Continuoug
Relative Humidity 1 03/1999 Other Rotronic Other Continuoug
Temp (L) 2 03/1999 Other Meti One Other Continuous
Denveri Swanse
08 031 0023Elementary Scho[4650 Columbine § 07/2002 39.781083| -104.95665 1,583
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PM, 5 1 12/2004 | P.O. Neigh| Partisol 2025 SPM linl
Denver Municipd
Animal Shelter
08 031 0025 (DMAS) 678 S. Jason St] 07/2005 39.704005|-104.99811] 1,594
Parameter POC | Started [Orient/Scale] Monitor Type Sample
Thermo 48E
CO (Trace) 1 04/2009 | P.O. Neigh TLE NCore | Continuoug
SO, (Trace) 1 + P.O. Neigh| Ecotech 98507 NCore [ Continuoud
NOy 1 + P.O. Neigh| API 200EU NCore Continuous
Os 1 04/2008 | Neigh/Urbary APl 400E NCore | Continuoug
WS/WD/Temp 1 07/2008 | P.O. Neigh| Met- One NCore Continuousg
Relative Humidity 1 + Rotronic NCore Continuousg
Barometric
Pressure 1 + NCore Continuoug
Solar Radiation| 1 + NCore | Continuoug
Precipitation 1 + NCore Continuous
Temp (L) 2 07/2008 | P.O. Neigh| Met-One NCore | Continuoug
TSP 1 07/2005 | P.O. Neigh| TSPGMW SLAMS 1in6
TSPCollocated| 2 07/2005 | P.O. Neigh| TSPGMW SLAMS 1in6
Pb 1 07/2005 | P.O. Neigh| TSRGMW SLAMS 1in6
PbCollocated 2 07/2005 | P.O. Neigh| TSPGMW SLAMS 1in6
PM;q 1 07/2005 | P.O. Neigh |SA/IGMW-120(0 SLAMS 1in6
PM;y, Collocated| 2 07/2005 | P.O. Neigh [SA/IGMW-1200 SLAMS 1in6
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
PMio 3 08/2005 | P.O. Neigh| TEOM-1400aljf SLAMS | Continuous
PM, 5 1 10/2007 | P.O. Neigh| Partisol 2025 NCore 1in6
PM, 5 3 10/2007 | P.O. Neigh| TEOM FDMS SPM Continuoug
Supplementg
PM, s Speciation] 5 11/2002 | P.O. Neigh SASS Speciation 1in6
Supplementg
PM, s Carbon 5 04/2009 | P.O. Neigh| URG 3000N | Speciation 1in6
Douglas
Chatfield State 11500 N.
08 035 0004 Park Roxborough Pk R|  04/2004 39.534488|-105.070359 1,676
Parameter POC | Started |Orient/Scale] Monitor Type Sample
O3 1 05/2005 | H.C. Urban| API 400E SLAMS | Continuous
WS/WD/Temp 1 04/2004 Other Met - One Other Continuous
PM, 5 1 07/2005 | P.O. Neigh| Partisol 2025 SPM 1lin3
PM, 5 3 05/2004 | P.O. Neigh| TEOM FDMS SPM Continuous
Elbert
Elberti Ben Kellyy 24950 Ben Kelly
08 039 0001 Road Rd. 12/1998 39.231384| -104.63477| 2,139
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM, 5 1 05/1999 | Back Regior] Partisol 2025 SLAMS 1in6
El Paso
U. S. Air Force
08 041 0013 Academy USAFA Rd. 640| 05/1996 39.958341]-104.817219 1,971
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Os 1 06/1996 | P.O. Urban| ML 8810 SLAMS | Continuous
Colorado Spring
08 041 0015 Hwy. 24 690 W. Hwy. 24| 11/1998 39.830895|-104.839243 1,824
Parameter POC | Started [Orient/Scale] Monitor Type Sample
CO 1 11/1998 | P.O. Micro | Thermo 48C| SLAMS | Continuous
WS/WD/Temp + Other Meti One Other Continuous
08 041 0016| Manitou Springg 101 Banks PI. 04/2004 38.853097|-104.901289 1,955
Parameter POC | Started [Orient/Scale] Monitor Type Sample
Os 1 04/2004 | P.O. Neigh| API 400A SLAMS | Continuous
Colorado Spring{ 130 W. Cache L4
08 041 0017| Colorado Collegs Poudre 12/2007 38.848014|-104.828564 1,832
Parameter POC | Started |Orient/Scale| Monitor Type Sample
PM;, 1 12/2007 | P.O. Neigh| Partisol 2000 SLAMS 1in6
PM, 5 1 12/2007 | P.O. Neigh| Partisol 2025 SLAMS 1lin3
PM, s 3 01/2008 | P.O. Neigh| TEOM FDMS| SLAMS | Continuous
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
Fremont
Cafion Cityi City
08 043 0003 Hall 128 Main St. 10/2004 38.43829 [ -105.24504 1,626
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 1 10/2004 [ P.O. Neigh|SA/IGMW-1200 SLAMS 1in6
Garfield
Parachuté High
08 045 0005 School 100 E. 2nd St. 01/1982 38.453654]-108.053269 1,557
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 1 05/2000 | P.O. Neigh [SA/IGMW-1200 SLAMS 1in3
RM
WS/WD/Temp 1 03/2010 Other Young/Viasla Other Continuous
Rifle i Henry
08 045 0007 Bldg 144 3rd St. 05/2005 39.531813|-107.782299 1,627
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMo 1 05/2005 | P.O. Neigh [SA/IGMW-1200 SPM 1lin3
Thermol1405
PM, s 3 09/2008 | P.O. Neigh DF SPM Continuous
Thermo 1405
PM;, 3 09/2008 | P.O. Neigh DF SPM Continuous
Thermo 1405
PMigos 3 09/2008 | P.O.Neigh DF SPM Continuous
RM
WS/WD/Temp 1 09/2008 Other Young/Viasla| Other Continuous
Rifle 1 Health
08 045 0012 Dept 195 W. 14th Ave] 06/2008 39.54182 [-107.784124 1,629
Parameter POC | Started [Orient/Scale] Monitor Type Sample
O; 1 06/2008 | P.O.Neigh AP| 400E SPM Continuous
Gunnison
08 051 0004 Crested Butte 603 6th St. 09/1982 38.867595|-106.98143¢4 2,714
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMo 2 03/1997 | P.O. Neigh [SA/IGMW-1200 SLAMS 1lin3
PM,, Collocated| 3 10/2008 | P.O. Neigh [SA/IGMW-1200 SLAMS 1in6
Mt. Crested Butt
08 051 0007 - Realty 19 EmmongRd. 07/2005 38.900392|-106.966104 2,866
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 1 07/2005 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
Jefferson
08 059 0002 Arvada 9101 W. 57th Avg 01/1973 39.800333]-105.099979 1,640
Parameter POC | Started |Orient/Scale| Monitor Type Sample
Os 1 08/1973 | P.O. Neigh| API 400E SLAMS | Continuous
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
WS/WD/Temp 1 01/1975 Other Met - One Other Continuous
12400 W. Hwy.
08 059 0005 Welch 285 08/1991 39.638781| -105.13948| 1,742
Parameter POC | Started |Orient/Scale] Monitor Type Sample
O3 1 08/1991 | P.O. Urban| API 400A SLAMS | Continuous
WS/WD/Temp 1 11/1991 Other Met - One Other Continuous
16600 W. Hwy.
08 059 0006 Rocky Flats N 128 06/1992 39.912799|-105.188581 1,802
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Os 1 09/1992 | H.C. Urban| API 400E SLAMS | Continuous
WS/WD/Temp 1 09/1992 Other Met - One Other Continuous
08 059 0008| Rocky Flats SE| 9901 Indiana St 06/1992 39.87639 [-105.165611] 1,716
Parameter POC | Started |Orient/Scale] Monitor Type Sample
WS/WD/Temp 1 08/1991 Other Met - One Other Continuous
08 059 0011 NREL 2054 Quaker St| 06/1994 39.743724]-105.177989 1,832
Parameter POC | Started Scale Monitor Type Sample
O3 1 06/1994 | H.C. Urban ML 8810 SLAMS | Continuous
08 059 0013| Aspen Park [26137 Conifer Rd 04/2009 39.540321|-105.296514 2,467
Parameter POC | Started [Orient/Scale] Monitor Type Sample
O; 1 04/2009 | P.O.Neigh AP| 400E SLAMS | Continuous
WS/WD/Temp 1 06/2009 Other Met - One Other Continuous
La Plata
Durangoi River | 1235 Camino de
08 067 0004 City Hall Rio 09/1985 37.277798|-107.88092¢4 1,988
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMio 1 12/2002 | P.O. Neigh[SA/IGMW-1200 SLAMS | Continuous
Larimer
Fort Collinsi
08 069 0009] CSU-Edison | 251 Edison Dr. | 12/1998 40.571288| -105.079699 1,524
Parameter POC | Started |[Orient/Scale] Monitor Type Sample
PM;q 1 07/1999 | P.O. Neigh |SA/IGMW-1200 SLAMS 1lin3
Thermo 1405
PM;, 3 06/2009 | P.O. Neigh DF SPM Continuous
PM, 5 1 07/1999 | P.O. Neigh| Partisol 2025 SLAMS 1in3
Thermo 1405
PM, 5 3 06/2009 | P.O. Neigh DF SPM Continuous
Thermo 1405
PMig2s 3 06/2009 | P.O. Neigh DF SPM Continuous
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
Fort Collins-
08 069 0011 West 3416 La Porte Avd  05/2006 40.592543|-105.141124 1,571
Parameter POC | Started |Orient/Scale] Monitor Type Sample
0Os 1 05/2006 | H.C. Urban| API 400E SLAMS | Continuous
11835 Rist Canyo
08 069 0012 Rist Canyon Rd. 04/2009 40.642135| -105.275104 2,058
Parameter POC | Started |Orient/Scale] Monitor Type Sample
0Os 1 04/2009 | P.O.Urban | API 400E SPM Continuous
WS/WD/Temp 1 04/2009 Other Met - One Other Continuous
Fort Collins-
08 069 1004 Mason 708 S. Mason St|  12/1980 40.57747 | -105.07892 1,524
Parameter POC | Started |Orient/Scale] Monitor Type Sample
CcO 1 12/1980 | P.O. Neigh| Thermo 48C| SLAMS | Continuous
Os 1 12/1980 | P.O. Neigh| APl 400E SLAMS | Continuous
WS/WD/Temp 1 01/1981 Other Met - One Other Continuous
Mesa
Grand Junctiori
08 077 0017| Powell Bldg 650 South Ave. | 02/2002 39.063798|-108.561179 1,398
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMio & NATTS
Toxic Metals 3 01/2005 | P.O. Neigh| Partisol 2025| SLAMS 1in3
PM; Collocated
& NATTS 4 03/2005 | P.O. Neigh| Partisol 2000|] SLAMS 1in6
PM, 5 1 11/2002 [ P.O. Neigh| Partisol 2025| SLAMS 1in6
PM, s 3 01/2005 | P.O. Neigh| TEOM 1400alf SPM Continuous
Grand Junction
08 077 0018 Pitkin 645 1/4 Pitkin Avgd 01/2004 39.064289| -108.56155| 1,398
Parameter POC | Started [Orient/Scale] Monitor Type Sample
CO 1 01/2004 | P.O. Micro | Thermo 48C| SLAMS | Continuous
WS/WD/Temp 1 01/2004 Other Met - One Other Continuous
Relative Humidity 1 01/2004 Other Rotronic Other Continuous
Clifton -
08 077 0019| Sanitation |Hwy. 141 & D Rd] 10/2006 39.062514|-108.457384 1,413
Parameter POC | Started |Orient/Scale| Monitor Type Sample
PM;q 1 10/2007 | P.O. Neigh [SA/IGMW -120(0 SLAMS 1lin3
Palisade Water
08 077 0020 Treatment Rapid Creek Rd,| 05/2008 39.130575|-108.313859 1,512
Parameter POC | Started |Orient/Scale| Monitor Type Sample
O3 1 04/2008 | P.O.Urban API1 400E SLAMS | Continuous
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
WS/WD/Temp 1 04/20@8 Other RM Young Other Continuous
Montezuma
Cortezi Health
08 083 0006 Dept 106 W. North St.| 06/2006 37.350054]-108.592337 1,890
Parameter POC | Started Scale Monitor Type Sample
O3 1 04/2009 | P.O.Urban APl 400E SPM Continuous
PM, 5 1 06/2008 | P.ORegion| Patisol 2000 SPM 1in6
Pitkin
08 097 0006[ Aspen- Library 120 Mill St. 05/2002 39.19104 [-106.818864 2,408
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMo 1 05/2002 | P.O. Neigh [SA/GWM 1200 SLAMS 1lin3
Prowers
Lamar Power
08 099 0001 Plant 100 N. 2nd St. 08/1975 38.090949|-102.613914 1,107
Parameter POC | Started [Orient/Scale] Monitor Type Sample
PMo 2 03/1987 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
104 E. Parmente
08 099 0002[ Lamar Municipal St. 12/1976 38.084688|-102.618641 1,107
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMio 2 03/1987 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
Lamar Port of
08 099 0003 Entry 7100 US Hwy. 50 03/2005 38.113792|-102.626181 1,108
Parameter POC | Started |Orient/Scale] Monitor Type Sample
WS/WD/Temp 1 03/2005 Other Met - One Other Continuous
Pueblo
Puebloi Fountair] 925 N. Glendale
08 101 0015 Magnet School Ave. 06/2009 38.276099|-104.597613 1,433
Parameter POC | Started |[Orient/Scale] Monitor Type Sample
PMjq 1 04/2009 | P.O. Neigh |SA/IGMW-1200 SLAMS linl
PM, 5 1 04/200 | P.O. Neigh| Partisol 2025| SLAMS 1lin3
Routt
08 107 0003[Steamboat Sprin 136 6th St. 09/1975 40.485201|-106.831624 2,054
Parameter POC | Started |Orient/Scale| Monitor Type Sample
PMo 2 03/1987 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
San Miguel
333 W. Colorado|
08 113 0004 Telluride Ave. 03/1990 37.937872|-107.81306] 2,684
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PMqo 1 03/1990 | P.O. Neigh [SA/GMW-1200 SLAMS 1lin3
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Latitude | Longitude | Elevation
AQS # Site Name Address Started Ended (dec. deg.)] (dec. deg.) (m)
Summit
08 117 0002 Breckenridge [ 501 N. Park Ave| 04/1992 39.491461]-106.047324 2,904
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 1 04/1992 | P.O. Neigh [SA/IGMW-1200 SLAMS linl
Weld
08 123 0006| GreeleyHospital[ 1516 Hospital Rd]  04/1967 40.414877) -104.70693| 1,441
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM;o 2 03/1987 | P.O. Neigh [SA/IGMW-1200 SLAMS 1in3
PM, 5 1 02/1999 | P.O. Neigh| Partisol 2025] SLAMS 1lin3
PM, 5 3 02/1999 | P.O. Neigh [TEOM - 1400a SPM Continuous
Platteville MiddIg
08 123 0008 School 1004 Main St. 12/1998 40.209387| -104.82405| 1,469
Parameter POC | Started |Orient/Scale] Monitor Type Sample
PM, 5 1 08/1999 | P.O. Region| Partisol 2025| SLAMS 1in3
PM, s Speciation] 5 08/1999 | P.O. Region SASS Spec Trend 1in6
PM, 5 Carbon 5 04/2009 | P.O. Neigh| URG 3000N [SpecTrends 1in6
Greeleyi County
08 123 0009 Tower 3101 35th Ave. [ 06/2002 40.386368| -104.73744| 1,484
Parameter POC | Started |Orient/Scale] Monitor Type Sample
Os 1 06/2002 | P.O. Neigh| API 400E SLAMS | Continuous
WS/WD/Temp 1 + Other Met - One Other Continuous
Greeleyi West
08 123 0010 Annex 905 10th Ave. 12/2003 40.423432| -104.69479| 1,421
Parameter POC | Started |Orient/Scale] Monitor Type Sample
CcO 1 12/2003 | P.O. Neigh| Thermo 48C| SLAMS | Continuous

The following abbreviations were usedTiablel, with orientation (Orient) referring to the reason why the

monitor was placed in that location, aBchle referring to the size of the area that concentrations from the

monitor represent.

Orientation
P.O.- Population oriented

Back- Background orientation
SPM - Special Projects Monitor
H.C. - Highest Concentration
POC- Paramete©ccurenceCode

Al so

i ncl
either

uded
orientation

Scale
Micro - Micro-scale

Neigh- Neighborhood Scale
Middle - Middle Scale

Urban- Urban Scale

t he
or

i n

Regional Regional Scale

I
h

above t
scal e.

abl e
The

[1-14]

ot
+ =
o



1.4.2.4. Description of Monitoring Areas in Colorado

The state has been divided into five mgliunty areas that are generally based on topography. The areas are:
(1) the Eastern Plains, (2) the Northern Front Range, (3) the Southern Front Rangayi@)ritaéns, and (5)

the Western Counties. These divisions are a somewhat arbitrary grouping of monitorithgastiasesimilar
characteristics.

The Eastern Plains consist of those counties east afitlamized-25 corridor to the eastern border ajl@rado
from thenorthern to thesouthern border. These counties are generally rolling agricultural plains below the
elevation of 6,000 feet.

The Front Range counties are generally those along2Becorridor from thenorthern bordepf Coloradoto
thesouthern border. They are split into north and south areas with the Palmer Ridge being theatieaing

While the northern counties all have a direct association v that association is not as well defined in the
southern counties. Tellerrémont, Custer, Alamosa and Costilla counties are included with the Southern Front
Range Counties because they have more in conmat@orologicallywith that group than they do with the
Mountain counties.

The Mountain counties are generally those coumdi@sg the Continental Divide. The Western Counties are
thoseadjacent to the Utah border. Other divisions can and have been made, but these five divisions seemed
appropriate for this reportrigure1 shows the approximate boundaries of these areas.
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Figure 1. Monitoring Areas in Colorado*

! Counties withmonitors are in yellow and the pin symbols on the map show the approximate location of the monitors within the
county.
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1.4.2.4.1. Eastern Plains Counties

The Eastern Plains Counties are those east of the urbaritbecbtridor. Historically, there have been a

number of communities that were monitored for particulates and meteorology but not for any of the gaseous
pollutants. In the northeast along théd corridor, the communities of Sterling, Brush and Fort Morgan have

been monitored. Along the70 corridor only the community of Limon has been monitored for particulates.

Along the US50/Arkansas River corridor the Division has monitored for partiealat the communities of La

Junta, Rocky Ford and Trinidad. These monitorsvaéi sconti nued in the |l ate 1970
a review showed that the concentrations were well below the standard and trending downward.

Currently, there are twPM,, monitoring sites in Lamag background Pl monitor in Elbert Countybutno
gaseous pollutant monitors in the ardde Lamar monitorslid record5 separatexceedanceof the 24hour
PM,q standardn 2009 These have been associated with higids and dry conditions thatcuranytime of
the year, but especially the springtime. The Elbert County monitds located on the Palmer Divide and
operates as a background Pihonitor. This monitor provides baseline Bireadings away fromrban
sourcedf manmade particulates.

1.4.2.4.2. Northern Front Range Counties

The Northern Front Range Counties are those along the urbarfiBecbrridor from the Colorado/Wyoming
border to just south of the city of Castle Rock. This area has the majority ofgbeddies in the state. The
majority of monitors are located in tienver metropolitan are®énvermetrg and the rest are located in or
nearBoulder,Fort Collins, Greeley, LongmomindPlatteville.

Currently, there are 28 gaseous pollutaohitors and 23 particulate monitors in the Northern Front Range
area. There are 7 CO, 16,0 NO;, and 2 S@monitors. There are 9 PM 13 PM s, and 2 TSP/Pb monitors.
There were no NAAQ®xceedanaeof CO, NQ, SO,, PMyyor TSP/Pb in 2009. Thereane twoexceedance

of the PMy s NAAQS. One exceedance was at the Boultleamber of Commercsite (080130012). It
occurred on 09/01/2009, and was due to a nearby wildfire. The second exceedance was at thie Greeley
Hospital site. There weresMAAQS exceedanceat eleven different sites in 2009. These sites were Welby
(080013001), Highland (0®050002), Aurora East (6805-0006), South Boulder Creek (0830011),
Chatfield State Park (08350004), Arvada (08®590002), Welch (0®590005), Rock Flats North (0859
0006), NREL (08)590011), Aspen Park (08590013) and Ft. Collins West (@590011).

1.4.2.4.3. Southern Front Range Counties

The Southern Front Range Counties are those along the urbaigembiridor from south of the city of Castle

Rock to the southern Colorado border. The cities with monitoring in the area are Colorado Springs, Pueblo,
Cafion City and Alamosa. These lagb cities are not strictly in the Front Rang&3 corridor but

meteorologicallfit better with those cities than they do the Mountain Counties. Colorado Springs is the only
city in the area that is monitored for carbon monoxide and ozone by the AP@Dotfier cities are only

monitored for particulates. In the past the APCD has conducted particulate monitoring in both Walsenburg and
Trinidad but that monitoring was discontinued in 1979 and 1985 respectivedyto low concentrations

Currently, therare 3 gaseous pollutant monitors and 8 particulate monitors in the Southern Front Range area.
There are 1 CO and 2;@onitors in the Colorado Springs area. There are § Bl 3 PM s monitors in the
region. There were twexceedanceof the PMy, NAAQS in 2009, one at the AlamosaJunicipal site (08 003
0003) and one at the Alamosa&damsState Collegesite (08 003 0001). There were no NAA@Keedance

of CO or PM5in 2009.

1.4.2.4.4. Mountain Counties
The Mountain Counties are generdlipse thaare on omear the Continental Divide. Thegnsist ofmostly

small towndocatedin tight mountain valleys. Their primary monitoring concern is with particulate pollution
from wood burning and road sanding. These communities range from Steamboat Sptiegsorth to
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Breckenridge in the-70 corridor, as well as Aspen, Crested Butte and Mt. Crested Butte in the central
mountains and Pagosa Springs in the south.

Currently, there are no gaseous and 6 particulate mowjtsitesoperated by the APCD ing¢hMountain
Countiesregion The Pagosa Spring&hoolmonitor (08 007 0001did record threeexceedanceof the PM,
NAAQS in 2009.

1.4.2.4.5. Western Counties

The Western Counties are generally smaller townd are usually located fairly broad river valleys. Grand
Junction is the only large city in the area, and the only location that monitors for carbon mamokaetoxics
on the western slope. The othW¥estern Countjocations monitor only for particulates. They are ledan
Cortez, Delta, Durango, Palisad®grachuteRifle and Telluride.

A special study on ozone conducted in the summer of Riifked at o0zone concentrations in two areas of the
Western Counties. These areas were alongabthwesteriorder with New Mxicoin the Four Corners area
near Cortezand along the-V0 corridor from Glenwood Springs to Grand JumctiThe results of this study led
to a determinatiothatnew ozone monitoring sites wemeeded and subsequenrgistablished afortez

Palisade ad Rifle.?

Currently, there are 4 gaseous pollutant monitors and 11 particulate monitors in the Western Counties area.
There are 1 CO and 3;@onitoring sites. There are 8 RjMind 3 PM s monitoring sites. There were no
NAAQS exceedancefor ozoneor carbon monoxide in 2009. There were three JMAAQS exceedancein

2009, two at the DurangoRiver City Hallsite (08 067 0004) and one at the Déltalth Deptsite (08 029

0004). There were six PMNAAQS exceedanceat the Grand JunctiagnPowdl site (08 077 0017) in 2009.

1.4.2.5. Statewide Population Statistics

Table2 is a listing of the projecteplopulationstatistics by county. The countibave been grouped into

Planning and Management Regions (per Colorado Executive Orders of November 1972, 1973 and 1986, and
October 1998), Metropolitan Statistical Areas (per the US Office of Management and Budget, June 30, 1993),
and Substate Regions (i.eFront Range, Western Slope, Eastern Plains, etc.). Thet&ebRegioal

grouping typically varies from data user to data user. For the purposes of this assessment, the groupings used
wer e as s i mi fiveamonitorimg réglores aspbsaibbl@etaiked descriptions of the regions and areas
can be found athttp://www.dola.state.co.us/dlg/demoag/population/geoarea@dforado State Demogrhp

Office)

2 The draft report for this passive ozone study is currently being internally reviewed by the APCD.
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Table 2. Projected Population Statistics and Monitors by Countyand Metropolitan Statistical Area®
Projected Population Percent PMo || py 10 || PMys || PMys
. Change WS Rel : Ai- 1 Lo- | FRM | cont
REGIONS/Counties CO |[ SO, || NOx || NOy || O5 || WD " || Precip | TSP || Pb || Vol )
July, 2010 | July, 2015 | July, 2020 [ 2010- | 2010 T | g | \Vol& | & &
uly, uly, uly, 15 -20 Crs Cont. Carb. SASS
COLORADO 5,171,798 5,632,137 6,186,161| 1.7% | 2.0% | 9 ‘ 2 ‘ 2 ‘ ‘ 21 ‘ 20 ’ 3 ’ ’ 3 ‘ 3 ’ 31 8 ‘ 21 ‘ 15
FRONT RANGE 4,243767| 4,599,832] 5,012,326| 2.1% | 1.8%
Adams 447,760)  497,159|  548,709| 2.1% | 2.3%
1
08 001 000&AIsup Elementary SchoelCommerce City 1 1 1/C 1}8
1/E
08 001 3001 Welby 1 1 1 1 1 1 1
Arapahoe 578,444 626,155 677,125| 1.6% | 1.7%
08 005 0002 Highland Reservoir 1 1
08 005 0005 Arapahoe Community College 1
08 005 0006 Aurora East 1 1
08 005 0007 Centennial Airport 1 1
Broomfield 58,629 65,359 72,468| 2.2% | 2.4%
Denver 631,809 674,642 700,455 1.3% | 1.1%
1 1
08 031 0002 Denver CAMP 1 1 1 1 1/C 1 1/C 1
08 031 0013 Denver NJH 1
08 031 0014 Denver Carriage 1 1
08 031 0017 Denver Visitor Center 1
08 031 0019 Denver Firehouse #6 1
08 031 0021 Auraria Met 1 1
08 031 002DenverSwansed&lementary 1
1 L 1 1 1
08 031 0025 Denver Animal Shelter 1 + + 1 1 + + 1C :(L:/ 1/c 1 1UE s
Douglas 296,072]  334,708] 388,905 2.5% | 3.1%
08 035 0004 Chatfield State Park | | | [ 1] 1 ] | | ] 1 1
Jefferson 551,938]  574,370] 608,282 0.8% | 1.0%
08 059 0002 Arvada | | | [ 1] 1 | | |

® Population statistics included ihis table were taken from data generated by the Colorado State Demography Office, and are readily available at:
http:// www.dola.state.co.us/dlg/demoag/pop_totals.h{@blorado State Demography Office)
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REGIONS/Counties

Percent

Projected Population Change

2010- |[ 2010

July, 2010 15 20

July, 2015 July, 2020

(6{0]

SG;

NOx

NOvy

Os

WS
WD

Rel.
Hum

Precip

TSP

Pb

PM g
Hi-
Vol

Crs.

PMio
Lo-
Vol &
Cont.

PM; s
FRM

Carb.

PM;s
Cont.

SASS

08 059 0005 Welch

08 059 0006 Rocky FlataN

08 059 0008 Rocky FlatsSE

08 059 0011 NREL

08 059 0013 Aspen Park

BOULDER
PMSA/Co

305,268 324,285 344,098 1.2% | 1.3%

08 013 0003 Longmotit Municipal Bldg.

08 013 0009 LongmoritMain

08 013 0011 South Boulder Creek

08 013 001Boulder Chamber of Commerce

08 0131001 Boulder CU/Athens

NORTH FRONT
RANGE

564,233 629,496 717,050 2.2% | 2.7%

FORT COLLINS
MSA

300,804 327,242 362,134 1.7% | 2.0%

08 069 0009 Fort Collins CSU- Edison

1/R

08 069 0011 Fort CollinsWest

08 069 001Rist Canyon

08 069 1004 Fort CollinsMason

GREELEY MSA

263,429  302,254|  354,916| 2.8% | 3.5%

08 123 0006 Greeley Hospital

08 123 0008 Platteville

1/E

1/s

08 123 0009 GreeleyTower

08 123 000Greeley- West Annex

SOUTH FRONT
RANGE

809,614 873,659 955,236 0.79% | 1.8%
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Projected Population (P:flracrfgné ws | oo Pm 10 PLI\c/)I 10 Ell\qﬂ |\2/| 5 El(\)/l r12t5
REGIONS/Counties CO |[ SO, || NOx || NOy || O5 || WD “ || Precip | TSP || Pb || Vol )
July, 2010 | July, 2015 | July, 2020 || 2010- || 2010 T | Hum g |Vol& i & &
15 -20 Crs. Cont. || Carb. | SASS
I\%DALO' SPRINGS 647,229 698,723 763,736 1.5% | 1.8%
El Paso 624,314 673,324 735,428| 1.5% | 1.8%
08 041 0013 USAFA 1
08 041 0015 Colorado Springsiwy-24 1 +
08 041 0016 Manitou Springs 1
08 041 00X Colorado Springs Colorado College 1 1 1
Teller 22,915] 25,399 28,308| 2.1% | 2.4%
PUEBLO MSA 162,385| 174,936 191,500 1.5% | 1.8%
08 101 0015 PueblbFountain Magnet Scol | ] 1 | 1
WESTERN SLOPE 577,799|  648,602|  743,772| 2.3% | 2.9%
REGION 9 94,252 105,445 119,230 2.3% | 2.7%
Archuleta 13,284 15,547 18,360| 3.2% | 3.8%
08 007 0001 Pagosa Springshool | ] 1 |
Dolores 2,041 2,205 2,410] 1.6% | 1.8%
La Plata 52,114 58,479 66,262| 2.3% | 2.7%
08 067 0004 DurangbRiver City Hall | ] 1 |
Montezuma 26,243 28,613 31,562| 1.7% | 2.0%
08 083 0006 Cortez | 1| | 1 |
San Juan 570 601 636 | 1.1% | 1.2%
REGION 10 105,333 119,424 136,120 2.5% | 2.9%
Delta 32,737 37,356 43227 2.7% | 3.2%
08 029 0004 Deltalealth Dept. | ] 1 |
Gunnison 15,366 | 16,394 | 17,766] 1.3% [ 1.6%
08 051 0004 Crested Butte 1}(:
08 051 0007 Mt. Crested ButRealty 1
Hinsdale 901 | 1002 | 1107 | 2.1% | 2.3%
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Projected Population (P:flracrfgné WS el Pm 10 PLI\c/)I 10 Ell\qﬂ |\2/| 5 El(\)/l r12t5
REGIONS/Counties 2010- || 2010 CO |[ SO, || NOx || NOy || O5 || WD Hurﬁ Precip | TSP || Pb || Vol Vol & 2 2 )
July, 2010 || July, 2015 | July, 2020 15 20 T CgrLs cont. I| carb. || sAss
Montrose 43,218 49,417 56,638| 2.7% | 3.1%
Ouray 4,946 5,748 6,430| 3.1% | 3.0%
San Miguel 8,165 9,507 10,952| 3.1% | 3.4%
08 113 0004 Telluride \ | 1
REGION 11 257,686 287,761 333,943 2.2% | 3.0%
Garfield 60,110 70,571 90,151 3.3% | 5.0%
08 045 0005 ParachtiteHigh School 1
08 045 0007 Rifle Henry Building 1 R 1
08 045 0012 Riflé HealthDept. 1
Mesa 150,430 165,428 184,592| 1.9% | 2.3%
08 077 0017 Grand JunctierPowell 1/10 1 1
08 077 0018 Grand JunctierPitkin 1 1 1
08 077 0019 Clifton 1
08 077 0020 Palisade Water Treatment 1 1
Moffat 15,032 15,941 17,965| 1.2% | 2.0%
Rio Blanco 7,774 8,407 10,031] 1.6% | 2.9%
Routt 24,340 27,394 31,204| 2.4% | 2.8%
08 107 0003 Steamboat Springs \ | 1
REGION 12 120,528 135,972 154,479| 2.4% | 2.8%
Eagle 56,674 64,639 72,824 2.7% | 2.8%
Grand 14,996 16,852 19,763| 2.4% | 3.2%
Jackson 1,462 1,535 1,626| 1.0% | 1.1%
Pitkin 17,445 19,240 21,478 2.0% | 2.3%
08 097 0006 AspenLibrary | E
Summit 29,951 33,706 38,788 2.4% | 3.0%
08 117 0002 Breckenridge | | 1
CENTRAL MTNS. 137,600|  154267|  176,047| 2.3% | 2.8%
g'I-LRPﬁ\IRK' & 14,834 16,234 17,944 1.8% | 2.1%

[1-21]




Projected Population (P:flracrfgné WS el Pm 10 PLI\c/)I 10 Ell\qﬂ |\2/| 5 El(\)/l r12t5
REGIONS/Counties 2010- || 2010 CO |[ SO, || NOx || NOy || O5 || WD Huh Precip | TSP || Pb || Vol Vol & 2 2 )
July, 2010 || July, 2015 | July, 2020 15 20 T CgrLs cont. I| carb. || sAss
Clear Creek 9,490 10,390 11,515 1.8% | 2.1%
Gilpin 5,344 5,844 6,429 | 1.8% | 2.0%
PARK COUNTY 17,704 21,381 27,046 3.8% | 5.3%
REGION 13 79,693 88,822 100,359 2.2% | 2.6%
Chaffee 17,513 19,467 22,625 2.1% | 2.9%
Custer 4,324 5,120 6,027 | 3.4% | 3.9%
Fremont 48,819 53,099 58,283 1.7% | 1.9%
08 043 0003 Cafion CityCity Hall 1
Lake 9,037 11,136 13,424 | 4.3% | 4.9%
REGION 14 25,378 27,830 30,698 1.9% | 2.1%
Huerfano 8,296 9,121 10,079| 1.9% | 2.1%
Las Animas 17,082 18,709 20,619| 1.8% | 2.1%
oA S 49,334 52,900 56,900| 1.4% | 1.5%
Alamosa 16,487 18,170 19,984| 2.0% | 2.1%
08 003 0001 Alamosa AdamsStateCollege 1
08 003 0003 AlamosaMunicipal 1
Conejos 8,472 8,869 9,259 | 0.9% | 0.9%
Costilla 3,495 3,628 3,772 0.7% | 0.8%
Mineral 1014 107 1,131 1.1% | 1.2%
Rio Grande 12,593 13,245 14,206| 1.0% | 1.3%
Saguache 7,273 7,918 8,557 1.7% | 1.8%
EASTERN PLAINS 163,289 176,536 197,1o7| 1.6% | 2.1%
REGION 1 72,813 77,996 85,326 1.4% | 1.7%
Logan 21,924 23,965 26,667 1.8% | 2.2%
Morgan 28,953 31,477 35,362 1.7% | 2.2%
Phillips 4,583 4,658 4,786 | 0.3% | 0.4%
Sedgwick 2,572 2,679 2,806 | 0.8% | 0.9%
Washington 4,755 4,812 4,864| 0.2% | 0.2%
Yuma 10,026 10,405 10,841| 0.7% | 0.8%
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Projected Population Percent PMo || py 10 || PMys || PMys
. Change WS I Rel. : Hi- oo | FRM || cont.
REGIONS/Counties 2010- || 2010 CO |[ SO, || NOx || NOy || O5 || WD Hum Precip | TSP || Pb || Vol Vol & 2 2
July, 2010 || July, 2015 | July, 2020 15 20 T CgrLs cont. I| carb. || sAss
REGION 5 39,819 46,215 57,533| 3.0% | 4.4%
Cheyenne| 2,015 2,131 2,260 1.1% | 1.2%
Elbert 23,715 29,488 40,051| 4.5% | 6.9%
08 03 0001 Elbert County Ben Kelley Road 1
Kit Carson 8,420 8,682 8,954 | 0.6% | 0.6%
Lincoln 5,669 5,914 6,268 | 0.8% | 1.1%
REGION 6 50,657 52,325 54,248| 0.7% | 0.7%
Baca 4,120 4,122 4,164 | 0.0% | 0.1%
Bent 6,265 6,481 6,681| 0.7% | 0.7%
Crowley 6,344 6,684 7,084 1.0% | 1.2%
Kiowa 1,473 1,511 1,558 | 0.5% | 0.6%
Otero 19,014 19,716 20,518| 0.7% | 0.8%
Prowers 13,441 13,811 14,243| 0.5% | 0.6%
08 099 0001 Lamar Power Plant 1
08 099 0002 LamarMunicipal 1
08 099 0003 Lamar Port of Entry 1

+ - indicates monitors that will be installed in 2010
C - Collocated monitors

S- SASS PM smonitor

E 1 PM,sCarbon monitor
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1.5.Current State of Air Quality in the Region

Currently,all areas represented by SLAMS and SPM sites are in attainment for carbon didsodenn
dioxide, sulfur dioxidelead PM;gand PM . There are five ozone monitoring sites that are inag@inment
staus for the 3year average of thé"maximum concentration for the years 2007 through 200fre were
fourteen total exceedances for RNt eight different monitoring sites in 2009. The Lamar Power Rl&nD99
0001) Lamar Municipal08 099 0002)Pagosa SpringSchool(08 007 0001and Durangd River City Hall
(08 067 0004}¥ites all recorded more than one exceedance in 2089y of these exceedances are due to
naturally occurring events. A number of natural event data which have not yet rezmieedrence from EPA
are listed here.

Table3 summarizes the 2009 CO;NO,, SG,, PMy,, PM, 5and Pb concentration data for those sites operated
by the APCD

Table 3. Summary of 2009 CO, Q, NO,, SO,, PM,,, PM, sand Pb Concentration Data

Pollutant
PMig Lead
Site ID CO (ppm) | Os(ppm) NO, (ppm) SO (ppm) | (mg/m®) | PM,s(ng/m’) | (my/m’)
8- 1- 4th max 1-hr 24 24-hr 3-month
hour | hour 8-hr Annual | (98%) | Annual | hour 24-hr Annual | (98%) max
08 001 0006 96 8.12 21.7
08 001 3001 2.0 2.8 0.072 0.015| 0.064 0.001| 0.01 54
08 003 0001 207
08 003 0003 157
08 005 0002 0.069
08 005 0005 7.23 16.4
08 005 0006 0.066
08 007 0001 255
08 013 0003 40 7.29 19.0
08 013 0009 1.9 3.5
08 013 0011 0.073
08 013 0012 38 6.44 15.1
08 029 0004 186
08 031 0002 2.5 6.9 47 7.52 18.0
08 031 0014 0.063
08 031 0017 53
08 031 0019 1.8 3.6
08 031 0023 7.66 17.3
08 031 0025 N/A N/A 0.062 N/A N/A N/A 0.01 48 7.25 19.3 0.011
08 035 0004 0.071 5.70 18.2
08 039 0001 3.91 9.7
08 041 0013 0.060
08 041 0015 2.7 3.8
08 041 0016 0.064
08 041 0017 35 5.59 11.2
08 043 0003 38
08 045 0005 88
08 045 0007 83
08 045 0012 0.062
08 051 0004 99
08 051 0007 93
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Pollutant

] PM g Lead
Site ID CO (ppm) | O; (ppm) NO, (ppm) SO, (ppm) (my/m®) | PM,s(mu/im®) | (my/m’)
8- 1- 4th max 1-hr 24- 24-hr | 3-month
hour | hour 8-hr Annual | (98%) | Annual | hour 24-hr Annual | (98%) max
08 059 0002 0.070
08 059 0005 0.070
08 059 0006 0.079
08 059 0011 0.070
08 059 0013 0.067
08 067 0004 203
08 069 0009 6.78 16.6
08 069 0011 0.073
08 069 0012 0.067
08 069 1004 1.9 3.5 0.061
08 077 0017 65 9.75 41.0
08 077 0018 2.2 2.3
08 077 0019 147
08 077 0020 0.063
08 083 0006 0.063 6.80 150
08 097 0006 47
08 099 0001 233
08 099 0002 176
08 101 0012 99
08 107 0003 83
08 113 0004 130
08 117 0002 101
08 123 0006 7.83 25.7
08 123 0008 7.51 23.0
08 123 0009 0.067
08 123 0010 2.3 4.3
Notes:

NAAQS Standards 8-hour CO =9 ppm

1-hour CO = 35 ppm
8-hour &= 0.075 ppm
Annual NG = 0.053 ppm
1-hour NG = 0.100 ppm
Annual SQ = 0.030 ppm
24-hour SQ = 0.14 ppm
24-hour PM, = 150ng/m®
Annual PM 5= 15.0ng/n?

24-hour PM 5= 35ng/n?
3-month Pb = 0.159/m

CO values represent the maximurh@&ur and thour concentrations in 2009

O3 values represent the 4th highedid@ir average concentration in 2009
NO, 1-hour values represent the 98th percentile concentration in 2009

SO, 24-hour values represent the 2nd highest concentration in 2009

PMyo 24-hour values represent the highest average concentration in 2009
PM, s annual values represent the mean of2@@9quarterlyavg.concentrations

PM, s 24-hour values represent the 98th percentile concentration in 2009

Lead 3month values represent the maximoomcentration in 2009
Remaining annual data represent the arithmetic mean value for 2009
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2. TECHNICAL APPROACH

2.1.Preliminary Assessment of the Current Network

The first step in performing a network assessment is gaining an understanttiegofrent and historical
network, regional characteristics and the objectives for each monitoring site. To complete this step, a thorough

review of each of the sites in the network was performed. APCD staff travelled to each site and performed a

site evaluation. Monitor coordinates were verified, as were distances to roadways, obstacles, etc. In addition,
files were updated,

new site

photos
began. These files are availabi@m the APCD.

2.2.Data Quality Assessment

wer e

taken.

Al

Before the air monitoring network assessment was performed, air quality data for all sites operated by APCD in

Colorado were acquired for the years 2004 through 2008. The data quality assessment involvedigarfiormi

assessmen

t

of

dat a

2.2.1. Gaseous Monitors

compl eteness
belowbeginning with the gaseous monitors and is followed by the particulate data.

f o k. Theadathis prefsentech e

The following sections are a discussimmthe quality of thgaseouslata collected by the APCD. It only
covers the years 2004 through 808s that is the time period of interest for this network assessment.

2.2.1.1. Carbon Monoxide

Table4 shows the data completeness record for carbon monoxide monitors from 2004 thraiglAlR6lles
recorded 94 percent or greater completeness of the data set. The data generated at all sites for this time period
meets the BA requirements of 75 percent or greater completeness for robust analyses.

Table4.  CO Data Completeness$or 2004 through 20®

Site ID Percent Complete

2004 2005 | 2006 | 2007 | 2008 2009
08 001 3001 99% 99% | 99% | 99% | 95% 96%
08 0130009 96% 99% | 97% | 99% | 98% 96%
08 031 0002 99% 99% | 99% | 99% | 99% 95%
08 031 0019 96% 99% | 98% | 99% | 99% 66%
08 041 0015 96% 99% | 95% | 99% | 98% 98%
08 069 1004 98% 99% | 99% | 99% | 99% 98%
08 077 0018 97% 99% | 99% | 99% | 94% 89%
08 123 0010 97% 99% | 99% | 99% | 99% 98%

- Highlighted field indicates the monitor was shut down part way throu

the year for an extensive remodel of the site where it is located.

2.2.1.2. Ozone

Table5 shows the data completeness record for ozone monitors from 2004 thro@yhA20€ites but one
recorded 91 percent or greater completeness of the data set for each year. The Highlaon Stesenly
shows 24 percent completeness for 2008 as the site was shut down due to new building construction at the site.

The siteghat showdashes--) instead of percentage values were not in operation for those particular years.

The data genated at all sites but those with incomplete data sets for the 2004 throu@tin2@@eriod meets
the EPA requirements of 75 percent or greater completeness for robust analyses. Those sites with incomplete
data sets will not be included @ertainassessent analyses.
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Table 5. O3 Data Completeness for 2004 through 2@0

Site ID

Percent Complete

2004 | 2005 | 2006 | 2007 | 2008 | 2009
08 001 3001 94% | 99% | 97% | 99% 93% 92%
08 005 0002 99% | 97% | 98% | 99% 24% 99%
080050006 | =-==== | ===== | =m=mm | =memm | -mem- 80%
08 013 0011 96% | 97% | 98% | 98% 96% 99%
08 031 0014 99% | 96% | 97% | 98% 96% 99%
080310025 | ----- | === | == | e 98% 96%
08 035 0004 92% | 99% | 97% | 97% | 100% | 99%
08 041 0013 95% | 98% | 99% | 99% 94% 99%
08 041 0016 99% | 99% | 99% | 99% 99% | 100%
08 0450012 | ----- | === | e | -eee- 99% 96%
08 059 0002 99% | 95% | 97% | 99% 97% 99%
08 059 0005 99% | 98% | 99% | 99% 99% 94%
08 059 0006 99% | 94% | 99% | 96% 99% 97%
08 059 0011 98% | 95% | 99% | 99% 99% 97%
08 059 0013 | ---== | === | mmmem | mmmem | eeee- 96%
080690011 | --—--- | ----- 99% | 99% 97% 96%
08069 0012 | ---=- | === | mmmem | mmmem | emee- 98%
08 069 1004 98% | 91% | 98% | 97% 99% 99%
080770020 | ---=- | === | - | -eee- 99% 98%
08 0830006 | ---=- | === | mmme= | -eee- 99% 95%
08 123 0009 96% | 97% | 99% | 99% 94% 99%

-Highlighted fieldindicates monitor was shut down for most of the ye
due to new building construction at the site.

2.2.13.

Table6 shows the data completeness recorchitstogen dioxide monitors from 2004 through 200he Welby

site recorded 85 percent or greater completeness of the dathisethe Denveii CAMP sitedid not

Quiality control issues were discovered at this site that led to the invalidation gé gtation of data from

2008 through 2009. The data generated at the remaining site for 2004 though 2008 meets the EPA requirements
of 75 percent or greater completeness for robust analyses.

Nitrogen Dioxide

Table 6. NO, Data Completeness for 204 through 20®
Percent Complete
Site ID 2004 2005 | 2006 2007 2008 2009
08 001 3001| 89% 87% 85% 92% 86% 84%
08 031 0002| 92% 90% 89% 87% 35% 14%

-Highlighted fields ndicate missing data due to Qgsues.

2.2.1.4.

Table7 shows the data completeness record for sulfur dioxide monitors from 2004 thro@hra@owelby
siterecorded 87 percent or greater completeness of the dawehdetthe Denveii CAMP ste did not

Quality assurancissues were discovered at this site that led to the invalidation of a large portion of data from
2008 through 2009. The data generated at the remaining site for 2004 thodghe2@ the EPA requirements

Sulfur Dioxide

of 75 percent ogreater completeness for robust analyses.
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Table 7.

SO, Data Completeness for 2004 through 2@0

Site ID

Percent Complete

2004 | 2005

2006

2007 | 2008 | 2009

08 001 3001

94% | 94%

87%

94% | 90% | 92%

08 031 0002

87% | 89%

90%

94% | 36% | 32%

-Highlighted fields indicate missing data due to QA issue

2.2.2.

The following sections are a discussion on the quality of the particulate data collected by the APCD. It only
covers the years 2004 through 208s that is the timperiod of interest for this network assessment.

2.2.2.1.

Table8 shows the data completeness record fogfivbnitors from 2004 through 200 Most of the sites have
a data completeness record showing percentages of 78 or higher for the above mentiopedain Sites
with data completeness that is less than 75 percent for any given year will not beagstginassessment

PMyo

Particulate Monitors

analyses.
Table 8. PM ;o Data Completeness for 2004 through 280
Percent Complete

Site ID 2004 2005 2006 2007 2008 2009
08 001 0006 96% 97% 95% 94% 97% 97%
08 001 3001 93% 92% 93% 97% 100% 90%
08 003 0001 86% 85% 89% 83% 86% 86%
08 003 0003 90% 94% 82% 90% 80% 84%
08 007 0001 97% 58% 98% 98% 97% 97%
08 013 0003 87% 66% 92% 89% 90% 93%
08 013 0012 89% 89% 93% 95% 98% 98%
08 029 0004 90% 93% 91% 87% 94% 96%
08 031 0002 93% 97% 97% 95% 95% 95%
08 031 0017 96% 92% 95% 94% 99% 94%
08 0310025 | ----- 70% 93% 97% 97% 98%
080410017 | - | - | - | - 100% 93%
08 043 0003 80% 87% 93% 92% 95% 89%
08 045 0005 78% 93% 98% 98% 85% 92%
08 045 0007 | ----- 96% 100% 97% 100% 93%
08 051 0004 97% 93% 98% 94% 100% 93%
08 051 0007 | ----- 93% 93% 96% 98% 93%
08 067 0004 88% 93% 99% 94% 98% 91%
08 069 0009 97% 89% 98% 99% 99% 95%
08 077 0017 98% 87% 99% 85% 95% 92%
080770019 | ----- | - | - 100% 99% 93%
08 097 0006 59% 57% 68% 97% 99% 93%
08 099 0001 98% 99% 99% 99% 99% 95%
08 099 0002 92% 89% 97% 97% 99% 95%
081010015 | ----- | === | meeem | mmeem | e | e
08 107 0003 90% 90% 96% 98% 81% 87%
08113 0004 94% 80% 96% 93% 92% 93%




Percent Complete
Site ID 2004 2005 2006 2007 2008 2009
08 117 0002 60% 73% 84% 89% 89% 83%
08 123 0006 | 98% 98% 95% 97% 97% 92%

- Highlighted sites were temporarily shut down to perform required maintenance
repairs on the roof.

- Italicized values indicate the monitargpeienced QA difficulties causingpvalid
data in the data set.

2.2.2.2. PM, s

Table9 shows the data completeness record fop Pidonitors from 2004 through 260 Most of the sites have
a data completeness record showing percentages of 75 or higher for the above mem@peddd. Sites
with data completeness less than 75 percent for any given year will not be osediimassessment analyses.

Table 9. PM, s Data Completeness for 2004 through 2@0

Percent Complete

Site ID 2004 2005 2006 2007 2008 2009
08 001 0006 | 94% 94% 99% 98% 98% 97%
08 005 0005| 95% 98% 99% 98% 97% 93%
08 013 0003 | 95% 99% 93% 99% 95% 98%
08 013 0012| 84% 90% 97% 96% 100% 94%
08 031 0002| 85% 92% 96% 97% 98% 99%
08 031 0023| 75% 89% 93% 93% 96% 99%
08 031 0025| ----- | ----- | --e-- 100% 98% 98%
08 0350004 | ----- 86% 93% 97% 99% 98%
08 039 0001 | 85% 90% 75% 79% 98% 90%
080410017 | ----- | - | === | e 80% 91%
08 069 0009 | 92% 99% 98% 99% 98% 97%
08 077 0017 | 95% 98% 100% 93% 95% 99%
080830006 | ----- | ---== | =m0 e 94% 95%
08101 0015| - | === | s | e | e | e
08 123 0006 | 88% 99% 94% 96% 94% 98%
08 123 0008 | 86% 93% 92% 86% 95% 97%

2.2.2.3. TSP/Pb

Table10 shows the data completeness record for TSP/Pb monitors from 2004 thro@ghAl(dites have a

data completeness record showing percentages of 89 or higher for the above mentiopedadnaVhen
compiling the network analyses, only the 2005 throug®2i3@a will be used at this site since the monitors did
not start operating until 2005.

Table 10. TSP/Pb Data Completeness for 2004 through 200

PercentComplete
Site ID 2004 | 2005 | 2006 | 2007 | 2008 2009
08 031 0025 TSP | ----- 93% 97% 97% 97% 92%
08 031 0025Pb | ---- 89% 95% 95% 97% 100%
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2.3. Summary of Findings and Recommendations from the Data Quality Assessment

The results of the data quality assessmentd i cat e t hat the data quality overa
sites. Nearly all sites indicate a high percentage of data completeness. Those sites that do not exhibit this

quality will not be used in these particular network assessment analysebigghst issues appear to be with

the PM monitors in 2004 and 2005. For 2006 through@8lDbut one of the sites has a completeness record

of 80 percent or better. A continuation of the increase in quality of future data sets is recommended so that all

sites can be included in future network assessment analyses.

2.4. Air Monitoring Network Assessment Analyses

The determination of the types of analyses to be performed was ultimately defined by the purposes of the
APCD&s moni t oAsderivgd fronethewable d&f Typical Purposes for Ambient Air Monitoring
Networks (Table 2)inSonora Tec hnol(8T)fF Anahgt Besal Techniques for Te
of Ambient Air Moheputpasesifthefh PN Otetsvorkake ¢in no ¢ertain order)l) to

establish regulatory compliance, (2) to develop a scientific understpotiair quality by supporting other

types of assessments of analyses, (3) to understand historical trends in air quality, (4) to characterize specific
geographic locations or emissions sources, (5) to track the spatial distribution of air pollutaf@$tand

evaluate population exposures to air polluti@onoma Technologies, Inc., 2005)| further breaks down the
purposes of a network with examples of objectives for each purpose. Based on these examples, APCD chose
thefollowing eleven objectives as being those that most accurately define the overall purposes of the network:
(1) determine background concentrations, (2) establish regulatory compliance, (3) track pollutant concentration
trends, (4) assess population esy@ (5) evaluate emissions reductions, (6) evaluate the accuracy of model
predictions, (7) assist with forecasting, (8) locate maximum pollutant concentrations, (9) assure proper spatial
coverage of regions, (10) source apportionment, and (11) enviroamestice.(Sonoma Technologies, Inc.,

2005)

A suite ofanalysigechniquesvasused to assess th& monitoring network agot all of theanalysis methods

address albf the networlobjectives. STI defines 3 types of alyais technique categories: shig-site,

bottomup, and network optimization. Frompag82 of t hei r -hi-eite commansbnsrafkSi t e

individual monitors according to specific monitoring purpose; bottom up analyses examine data other than

ambien concentrations to assess optimal placement of monitors to meet monitoring purposes; and network
optimization anal yses eval ua(fomomp T Technaogiesdnc.n20@Doermer Kk desi ¢
of the analysis techques fall under multiple assessment typ€ablel11 lists theobjectiveso f t he APCDO s
monitoring network, as well as the type of analysis performed to evaluatersach

Table 11 Network Assessment Analyses Performed

Site-by-Site Assessment

Assessment Technique Objective(s) Assessed
overall site value

model evaluation

source apportionment

trend tracking

Trends impact historical consistency

emission reduction evaluation
maximum concentration location
model evaluation
regulatorycompliance

population exposure

regulatory compliance
forecasting assistance

Area served spatial coverage

Number ofparameters
monitored

Measured concentration

Deviation from NAAQS
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interpolation
background concentrations
Population served population exposure

Bottom-up Assessment

Technigue Objective(s) Assessed
emission reduction evaluation
maximum precursor location
population exposure

Population change environmental justice

maximum precursor location

Emission inventory

Network Optimization Assessment

model evaluation
spatial coverage
interpolation

Monitor to monitor
correlation

2.4.1. CO Network

In the following subsections are the results of the network analyses performed for the CO monitoring network.

It should be noted here that although the CO monitor dti@@re site is not yet reporting data to the EPA, it is
included in these analyses, where appropriate, as it will be online before the end ot 20&o0 important to

keep in mind the fact that the overall scores for some of the monitors may logadiytifowered since those

sites could not be included in all of the analyses performed here. This is mainly due to a lack of usable data for
the appropriate time periods.

The EPA has set the levels of the primary CO standards at values not to expeed&pan our moving
average, and 35 ppm over ddur averageglUS EPA, 2009 ed.)rhe secondary standards are set to be the
same as the primary standards.

2.4.1.1. Number of Parameters Monitored

This analysis was performed bgunting the number of other parameters that are measured at the monitoring

site. Sites having the most parameters measured are ranked the highest. Each monitoring instrument was

counted as one parameter, meaning collocated monitors were counted adtividiis analysis is valuable in

that it addresses two of t hdemodeRGlhdticn amisouicd or i ng net wor
apportionment. Sites with collocated measurements of several pollutants are meféectige to keep in

operation than thosstes measuring only one paramet&éhe main advantage of this method is its simplicity to
perform. The disadvantages of the method include: (
some pollutant measurements may be more usefuldthans; and, (2) upp-date information on the pollutants

measured at particular sites can be difficult to acquire.

Tablel2lists the CO network sites, the totalmber of parameters monitored at each site, and the score
associated with each monitordés ranking. Sites with ¢
15 and 20 parameters received a 0.75, between 10 and 15 parameters received a8rb5tatd/ 10 received

a 0.25, and less than 5 parameters monitored received a 0 (zero).

As shown in the table, three of the sites monitor for greater than or equal to ten parameters. The site measuring
21 parameters would be considered the most vauablthe network objectives of emission inventory

reconciliation and source apportionment. Site 08 031 0025 is the NCore site at the Denver Municipal Animal
Shelter.
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Table 12,

CO Number of Parameters Monitored and Assessment S

Total
Number of
AQS ID Parameters Score

M onitored
08 031 0025 21 1.00
08 031 0002 13 0.50
08 001 3001 10 0.25
08 069 1004 5 0.25
08 077 0018 6 0.25
08 013 0009 1 0.00
08 031 0019 1 0.00
08 041 0015 4 0.00
08 123 0010 1 0.00

2.4.1.2. Population Served

It has been well established that large populations are associated with high emissidhss analysis, sites

are ranked based on the total number of people they represent. Calculating the population segyagitblaa

monitor requires two steps: (1) a determination of the area of representativeness for each monitor; and (2) a
determination of the population within each area of representation. The area of representation was determined
using the Thiessen Polygon MethmdARC-GIS software.The software creates polygon features that divide

the available space and allocate it to the nearest point feature. The result is similar to the Euclidean Allocation
tool for rasters. Thiessen polygons are sometimes used instiederpblation to generalize a set of sample
measurements to the areas closest to them. Thiessen polygons are sometimes also known as Proximal polygons.
They can be thought of as modeling the catchment area for the points, as the area inside anygoreis pol

closer to that polygon's point than any other. The polygons can be used to generalize measurements from a set
of climate instruments to the areas around them. The polygons only cover a generalized area of the state that
encompasses all the monitocations, and do not extend to the state boundaries.

In an effort to reduce any bias introduced by the polygon method, the polygon population values were averaged
for monitors that were located within 10 miles or less of each other. It was deténiét this did not have
any significant effect on the overall analysis scores, and therefore this data is not mentioned.

The population data used was for 2007, as it was the latest data available for use in the software program. This
method gives the ast weight to sites that are in areas of high population and have large areas of representation.
It addresses the network objectives of population exposure and environmental justice. The disadvantages of this
method include: (1) it does not take int@agnt topography or actual air basi(®), small network densities

give very little usable informatiomnd @) highly resolved population data may be difficult to work with. The

main advantage is that it assesses the sites importance for populaticurexpos

Figure?2 graphically illustrates the Thiessen Polygon Method. The area covered by the map ranges from the
Grand Junction site in the west to the Front Rangs & the east, and from the Fort Collins site in the north to
the Colorado Springs site in the south. The dots mark the locations of the CO network monitors, and the red
lines mark the highways in the area.
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Figure 2. CO Population Served Map

Tablel13lists the CO network sites, the total number of people served in the monitoring area, and the score
associated wit h geSiteskervimgp490,00mpeadpls or greatetkreceived a 1, between 300,000
and 399,999 people received a 0.75, between 200,000 and 299,999 people received a 0.5, between 100,000 and
199,999 people received a 0.25 and less than 100,000 people receivet®.0 (z

As shown in the table and the figure, three sites serve populations of greater than or equal to 400,000 people.
The site serving 1,362,387 people would be considered to be the most valuable for the network objective of
population exposure. Site @381 0025 is the NCore site at the Denver Municipal Animal Shelter.

Table 13. CO Population Served Analysis Scores

2007

AQS ID Population Score
08 031 0025 1,362,387 1.00
08 041 0015 612,512 1.00
08 001 3001 589,395 1.00
08 0130009 371,594 0.75
08 031 0019 337,425 0.75
08 069 1004 283,055 0.50
08 077 0018 276,956 0.50
08 031 0002 253,135 0.50
08 123 0010 172,127 0.25

2.4.1.3. Population Change

As population rates increase so to do the potentials for emissions activity. For this analysis, sites are ranked
based on the population increase in the area of representation. Calculating the population change by a particular
monitor requires two stepg1) a determination of the area of representativeness for each monitor; and (2) a
determination of the 2000 censtnact and latest bloegroup populations within each area of representation.
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The area of representation was determined using the Thieesggon Method in ARGGIS software.The

software creates polygon features that divide the available space and allocate it to the nearest point feature. The
result is similar to the Euclidean Allocation tool for rasters. Thiessen polygons are somestohé@sstead of
interpolation to generalize a set of sample measurements to the areas closest to them. Thiessen polygons are
sometimes also known as Proximal polygons. They can be thought of as modeling the catchment area for the
points, as the area insiday given polygon is closer to that polygon's point than any other. The polygons can

be used to generalize measurements from a set of climate instruments to the areas around them. The polygons
only cover a generalized area of the state that encompaktes monitor locations, and do not extend to the

state boundaries.

In an effort to reduce any bias introduced by the polygon method, the polygon popchatiyevalues were
averaged for monitors that were located within 10 miles or less of eagh dt was determined that this did
not have any significant effect on the overall analysis scores, and therefore this data is not mentioned.

The population data used was from the 2000 census and from 2007, as it was the latest data available for use in
the software program. This method gives the most weight to sites that are in areas with high rates of population
growth and large areas of representation. It addresses the network objectives of maximum precursor location,
population exposure and enviraental justice. The disadvantages of this method include: (1) it does not take
into account topography or actual air basins, (2) highly resolved population data may be difficult to work with,
and (3) changing census boundaries make it diffftoudompae populated areas over time. The main

advantages are: (1) the flexibility of the method, (2) that it assesses the sites importance for population
exposure, (3) its helpfulness in determining where monitoring may be required in the future, and (#) its aid
identifying monitors near which emissions may have substantially changed.

Figure3 graphically illustrates the Thiessen Polygon Method. Theareered by the map ranges from the

Grand Junction site in the west to the Front Range sites in the east, and from the Fort Collins site in the north to
the Colorado Springs site in the south. The dots mark the locations of the CO network monitorsteahd the

lines mark the highways in the area.
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Figure 3. CO Population Change Map

[2-9]



Tablel4 lists the CO network sites, the total populatioaroye from 2000 to 2007 in the monitoring area, and

the score associated with each monitorés ranking. Si
between 30 and 39 percent received a 0.75, between 20 and 29 percent received a 0.5, betd/d®n 10 an

percent received a 0.25 and less than 10 percent received a 0 (zero).

As shown in the table and the figure, no sites serve areas that experienced a population change of 40 percent or
greater. The site with a 31 percent increase in population weuwdrsidered to be the most valuable for the
network objective of population exposure. Site 08 123 0010 is the Greeley Weséx Building site. The

large population change in this area is likely due to the increase in oil/natural gas drilling tnadgiest

working population associated with it.

Table 14. CO Population Change Analysis and Scores

%
Population

AQS ID Change Score
08 123 0010 31 0.75
08 001 3001 21 0.50
08 069 1004 16 0.25
08 077 0018 16 0.25
08 041 0015 15 0.25
08 031 0025 14 0.25
08 013 0009 13 0.25
08 031 0002 6 0.00
08 031 0019 2 0.00

2.4.1.4. Emissions Inventory

Emission inventory data are used to find locations where emissions of pollutants of concern are concentrated.
These locations are then compared to the current network and proposed new monitoring sites to determine if the
network captures the areas of nranim emissions. The emissions inventory data used in this smpdrom

the 2007 emissions inventory, as the 2008 inventory was not yet completed at the time of this report.

For this analysis a gridded emission inventory for the State was mappdtwas then overlain on the

Thiessen polygon map generated for other analyses. From there, the point sources (and their associated
emissions data) that were within each polygon were used to calculate the emissions density in tons per year per
square mil§TPY/mi®). The area source emissions, including vehicle emissions, were not included in the
emissions sums for this analysis. Only the sums of the point source emissions werghaesaan of the total

point sourceemissions in each polygon was divided by the area of the polygon. The distances from each point
source to the monitor were then used to calculate an average distance from the monitor to the point sources.
This average distance was used to rank the msrii@sed on their average proximity to the point sources.

Sites with a five mile or less distance received a 1, between 5 and 10 miles received a 0.75, between 10 and 20
miles received a 0.5, between 20 and 30 miles received a 0.25 and a distanc¢éhgreateequal to 30 miles

received a O (zero).

Sites scoring a one indicate areas that are adequately monitored, and not in need of any immediate changes.
Sites scoring a zero indicate areas that may need additional monitors. One advantage dfdtis et it is
scalabldn complexity and spatiaksolution In addition, it helps in finding areas where primary pollutant
concentrations are high. The disadvantages include: (1) emission inventory data are not always current or may
be incomplete pinaccurate, (2) emission inventory quality varies by pollutant and source type, (3) more useful
high resolution emission inventory data are not readily available and difficult to produce, and (4) the method
does not account for pollutant transport. Bhgectives assessed by this technique are emission reduction
evaluation and maximum precursor location.
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Figured is a map of the 2007 CO dsmions inventory. It shasvCO emissionpoint sources in a four kilometer
gridded scalécolored squares), as well as the 1pmint source emissions (black and white) by county. The
majority of the CO emissions sources lie in the Front Range area, as would be expected siaggith@hthe
St ateds population is also in that area.

As shown inTable15 andFigure4, there is only one site with an average distance between the monitor and the
point source of less than five miles. This is the Welby site. The closest point source to the monitor is roughly
1 mile away, with the furthest source being nearly 55 miles away. The low average monitor distance would
seem to indicate that this area is well morgt, and was ranked as such.

Figure 4. CO Emissions Inventory for 2007

Table 15. CO Emission Inventory Analysis and Scores

Avg. Dist.

Sum Polygon | Emissions | from Point

Emissions | Area Density Sources to
AQS ID (TPY) (mi® | (TPY/mi? | Monitor (mi) | Score
08 001 3001 3,238 981 3 3.4| 1.00
08 041 0015 11,097 4,849 2 12.3| 0.50
08 123 0010 7,956 1,353 6 13.1| 0.50
08 013 0009 3,136 4,622 1 12.5| 0.50
08 031 0019 1,011 1,016 1 155| 0.5
08 0310002 473 81 6 12.8| 0.5
08 077 0018 9,485| 15,595 1 42.1| 0.00
08 069 1004 1,938 3,183 1 85.5| 0.00
08 031 0025 1,343 4,322 0 65.5| 0.00
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