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Acronyms andAbbreviations

AIRSAQS Aerometric Information Retrieval SysterAir Quality System
AQI Air Quality Index

BAM Beta Attenuation Monitor

CAA Clean Air Act

CFR Code of Federal Regulations

CcoO Carbon Monoxide

DEM Department of Environmental Management (RI)
DOH Department of Health (RI)

EIS Emissions Inventory System

EMP Enhanced Monitoring Plan

EPA Environmental Protection Agency

FEM Federal equivalent method

FRM Federal reference method

GC Gas chromatograph

HAPs Hazardous air pollutants

MADEP Massachusetts Department of Environmental Protection
MDL Method detection limit

MSA Metropolitan statistical area

NAAQS National Ambient Air Quality Standards
NAMS National Air Monitoring Station

NATTS National Air Toxics Trends Station

NCORE National Core Multpollutant Monitoring Station
NO2 Nitrogen dioxide

NOx Nitrogen oxides

OAQPS Office of Air Quality Planning and Standards
ORD Office of Research and Development

OTR Ozone Transport Region

PAMS Photochemical Assessment Monitoring Stations
PAH Polycyclic Aromatic Hydrocarbon

PM10 Particulate matter < 10 microns

PM2.5 Particulate matter < 2.5 microns

QAPP Quality assurance project plan

(0K Ozone

SIPs State implementation plans

SLAMS State and Local Air Monitoring Station

SOP Standard operating procedure

S0O2 Sulfur dioxide

STN Speciation Trends Network

SvVOoC SemiVolatile Compound

TSA Technical system audit

TSP Total suspended particulate

VOC Volatile organic compound



Introduction and Regulatory Background

Thisdocumentw f £ a SNIS | & 9Ankual RiGhitoting Ndtw6rR Plan, prepaned by the Rhode

Island Department of Environmental Management, in accordance with Section (@3.a0Title 40 of the

Code of Fderd Regulations (40 CFR 58.10(a)), whécjuires states to submit a monitoring network plan

to the United States Environmental Protection Agency (EPA) in July of each year. The plan provides a
RSAONALIGAZ2Y 2F (GKS adl (S Q stra©xithiNGs yidiwork SoyfdrmisaNaPA 3 vy Sl
requirements, and discusses any plans to remove or move a monitoring station in the 18 months following

the plan submittal.

In addition, the recently revised monitoring rule (80 FR 65292tober 26,2015) requires PAMS
measurementsuhe 1 through August 31 &COREites thatare inCoreBased Statistical Areas (CBSAS)
with populations of 1,000,000 or more. The Providence, New Bedford, Fall Rivek Ratistical Area
gualifies as one of those sites. RIDEM is required to develop an implementation plan for this monitoring
rule. Trat implementation plan is detailed within this monitoring plarhe Annual Monitoring Network
Planmust be posted for public comment 30 days prior to submittal to the ERA4ditionally, RIDEMas
required to develop and implement Enhanced MonitoringrBl (EMPSs) as required B9 CFR Part 58,
Appendix D, 5.(h)as the state is within the Ozone Transport Region (OTRisoriginal plan was
submittedas part of the 2018 AN&hd is updated in the 2019 ANP to reflect changes.

Rhode Island MonitorindNetwork

The Rhode Island Departmeot Environmental Management (REM), in conjunction with the Rhode

Island Department of Health (RDH), operates a network of air monitoring stations to measure ambient
concentrations of pollutants for which the EPAshestablished a National Ambient Air Quality Standard
(NAAQS). Those pollutants, which are known as criteria pollutants, include ozone (O3), particulate matter
smaller than 10 microns (PM10), particulate matter smaller than 2.5 microns (PM2.5), nitriggaed

(NO2), sulfur dioxide (SO2), carbon monoxide (CO) and lead. The criteria pollutant monitoring sites are

LI NI 2F GKS 9t! Qa {G1FaS 2N [20Ff AN a2y Ad2NRy 33 {

In addition, RI DEM and Rl DOH monitor ambient levels of toxic air pollutants and of ozone precursors,
which arecompoundghat react in the atmosphere to form grouddvel ozone. The State operates one
monitoring site that is part of the National Air TeiTrends Sites (NATTS) network, one that is part of the
Photochemical Assessment Monitoring Stations (PAMS) network, one that is part of the PM2.5 Speciation
Trends Network (STN) and one that is part of the network of core mulitpoll monitoring statims
(NCORE

Table 1 summarizes the NAAQS and Table 2 lists the locations sixthie monitoring stations tht
operated in the State in 2@Llor are currently operating, along with the parameters monitored and
monitoring methods used at each of tistes. Table 3 lists the sites as well as the methods used. The
locations of those sites arshown in Figures-4. These sites have been approved by EPA Region 1 as
meeting applicable siting criteria, as specified in Subpart B of 40 CFR Part 58. ridl moitatants are
monitored, as required in the CFR, using Federal Reference Methods (FRMs) or Federal Equivalent
Methods (FEMs) and monitors are operated according to the procedures specified in Quality Assurance
Project Plans (QAPP#)at have been apmved by EPAHtes are located in the Providend¢éew Bedford

Fall River, RA Metropolitan Statistical Area (MSA), which encompasses all of Rhode Island as well as
Bristol County in Massachusetts.



Summary of Proposed Changes in the Rhode Island Momitphletwork

In summary, RI DEM plans to modify the current monitoring network as follows:

1 RDEMhas completed the move dfie PM2.5 FEM monitor and NATTS taning activitiesfrom the
Urban League building the Community College of Rhode Isld@eCRIlpcation.

1 When necessitated by the progression of highway construction activithe northboundside of 495,
RDEM will discontinue monitoring at theurrentNearRoad siteat the corner of Park and Hayasd
willseek9 t | Q& oL alfomE: eéatRoad monitoringsite. Per RIDOT, avk on the north side of
the highway igentatively schaluled to begir20200r later.

1 TheFRMPM: s samplingat Urbanwas discontinued in December 2018. Following the move

from Urban, he continuousFEMPM 5 is the onlymonitor at CCRI

1 At CCRIRIDEMs monitoring meteorological parameters with equipment mounted the shelter,

not from a 10meter tower. Installing a new tower at CCRI was not economically feasible. The data
will not meet AQS or EPA sitis@ndardsat CCRI buwill be important for the legacy of the site and
tracking wind flows during times of high measurements of NATTS parameters.

The continuous GC deployed in 2017 is operational going into the 2019 PAMS seaSast at

Providene for measuringpne-hour speciated VO The data will be uploaded to AQS.

1 RIDEMhas deployed a new carbonyl sampldrEast Providenced measure three &r cartridges
(4AM, 12PM, 8PM) every 3 days and a 1 in 6 day as outlined mevlsed PAM$&quirementin the
final ozone NAAQS This data will be uploaded to AQS.

1 As part of the EMARIDEMnas deployed the EPA 2B Ozone monitor at East Matuonidk29/2019.
The unit will not meet AQSiting criteria (yet) but will serve to gather exploratory ozone deda was

done during the2017 and 2018 seasonsMore details can be found in the EMP section of this plan.

1 The Vernon Street, Pawtucket siis adjacent to -B5N and characterize the highest P\
concentrations iRl Although Vernon Street experienaee ofthe highest PMpvaluesin the state

at no point has the site approached the standard. = As RIDEM seeks options for cost and workload

savings, RIDEMIll discontinue monitoring at Vernon Streat the end2019 and start reporting Pivh
mass measured at the East Providence site.

1 RIDEMas installed the Vaisala CL51 Ceilomeatat Direct/True N@at the NCORPAMSsite in East
Providenceas required by the PAMs program.

RI DEM understands that all network modifications that involve discortimmu@r moving of any sites are

subject to EPA approval, even if the remaining networlSnied 9t ! Q& YAY A YdzY NBIj dzA NBY Sy

WwL 59a FYR wL 5hl X av!tt F2NJ/ NBCOSENANI Y2id $NAT yWiRO LI X

approved by EPAOctobern mT | YR av!ttY ! ANJ ¢2EAOQ& | yR apptoee
by EPA October 2017.
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Table 1 National Ambient Air Quality Standards (NAAQS)

POLLUTANT AVERAGING TIME | PRIMARBTANDARD| SECONDARY STANDARD
(links to historical tables of

NAAQS reviews)

Sulfur Dioxide (SO 3-Hour* None 0.5 ppm  (1300g/m3)

1-Hour® 0.075 ppm (75 ppb) | None
_ 8-Hour* 9 ppm None

Carbon Monoxide (CO)
1-Hour* 35 ppm None

Ozone (@) 8-Hour® 0.070 ppm (70 ppb) Same as Primary Standard

Nitrogen Dioxide (N£) Annual Arithmetic Mean| 0-093 PPM (53 ppb) Same as Primary Standard
1-HouP 100 ppb None

Pariculate Matter (PMho) 24-HouF 150pg/m3 Same as Primary Standard
,:\/Innlilitl Arithmetic 12.0pg/m? 15.0pg/m?

Particulate Matter{PMb.s) ea
24-Houf® 35 pg/ms Same as Primary Standard

Lead (Pb) E\c/)glrr;%?;Month 0.15pg/m3 Same as Primary Standard

Primary standardgrotect against adverse health effects.
Secondary standardprotect against welfare effects such as damage to crops, vegetation, and buildings.

ANot to be exceeded more than once a year.

BA rule revoking the annual and b%ur SQ NAAQS rad promulgating a new-hour SQ NAAQS was signed
on June 2, 2010. To attain thehbur NAAQS, the-@ear average of the 99th percentile of the daily maximum
1-hour averagesQ level at each ranitor must nd exceed 75 ppb.

CThe ozone NAAQS is violated when the average of the 4th highest dailheightoncentration measured
in 3 consecutive years exceeds 0.070 ppm (70 ppb). The 0.070 ppm NAAQS b#eative December 28,
2015.

PTo attain the thour NO; NAAQS, effective January 22, 2010, the8r average of the 98th percentile of the
daily maximum hour averageNQ, concentration at each nmator must not exceed 100 ppb.

ETo attain the P\ standard, the 24our concentration at each site must nexceed 15Qug/m?3 more than

once per year, on\gerage over 3 years.

FThe primary annual average PM2.5 NAAQS was revised on December 10, 2012. The secondary NAAQS was
not changed. To attain the PM2.5 annual standard, the8&r average of thaveighted annual means of the

24-hour concentrations mustat exceed the NAAQS value.
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https://www3.epa.gov/ttn/naaqs/standards/so2/s_so2_history.html
https://www3.epa.gov/ttn/naaqs/standards/so2/s_so2_history.html
https://www.epa.gov/co-pollution/table-historical-carbon-monoxide-co-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/co-pollution/table-historical-carbon-monoxide-co-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/ozone-pollution/table-historical-ozone-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/ozone-pollution/table-historical-ozone-national-ambient-air-quality-standards-naaqs
https://www3.epa.gov/ttn/naaqs/standards/nox/s_nox_history.html
https://www3.epa.gov/ttn/naaqs/standards/nox/s_nox_history.html
https://www3.epa.gov/ttn/naaqs/standards/pm/s_pm_history.html
https://www3.epa.gov/ttn/naaqs/standards/pm/s_pm_history.html
https://www3.epa.gov/ttn/naaqs/standards/pm/s_pm_history.html
https://www3.epa.gov/ttn/naaqs/standards/pm/s_pm_history.html
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs

GTo attain the PM2.5 2#our standard, the 3ear average of the 98th percentile of-Bdur concentrations
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Table 2- Monitoring Site Informatian

The ambient air monitoring sites currently operated®RPEMand RIDOldre listed in the Table 2 below.

Detailed information for each monitoring site is provided in a later section of this plan.
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Town site || |ajd|d|ajdw |ajojn|0|a|Z|Z|>|5|n|mn|o|o|a|2|0(-|a|laln|D|a
Pawtucket Vernonx X X X
Street
USEP4
Nar nseti X X X
aragasetLab S
East Myron
. FrancigX X X X XXX X X XX [|X|S X X |X|S X XXX XIS |S|S
Providence
School
. X X
Providence |CCRI I Xl les X X X X X X X X (X
West_ Alton X s X X x5 Ix 8
Greenwich |Jones
Near
Providence |Road X X X X X
Site
X = Existing

li= Terminated ir2018

S= Seasonglune 1August 31)

S= Seasonal (MarchdlSeptember 30)
* Includes metals

** Includes collocated metals 1:12




Table 3: Monitoring Sites

Site AQSID Latitude Parameter Method Of EPA Method
Longitude Measured Sampling Designation
Vernon 440070026 41.874675 PM s Lo Vol Reference
Vernon Street -71.379953 PMo Hi Vol Reference
Pawtucket VOC Canisters, GC/FID/MS Reference
USEPA.aboratory | 440090007 41.4950779 Ozone U.V. Photometric Reference
27 Tarzwell Drive -71.4236587 PMes Beta Attenuation/Cont Equivalent
Narragansett Wind Speed Anemometer N/A
Wind Direction Wind Vane N/A
Temperature Spot Reading N/A
Myron Francis Schoq 440071010 41.840920 Oxides of Nitrogen Chemiluminescence Reference
64 Bourne Avenue -71.36094 Nitrogen Dioxide (low range)
E. Providence NO/NQ Chemiluminescence Reference
(low range)
Carbon Monoxide Gas FilteCorrelation Equivalent
(low range)
Sulfur dioxide Pulsed Fluorescence Equivalent
(low range)
Ozone U.V. Photometric Reference
PMs Lo Vol Reference
PMs Beta Attenuation/Cont Equivalent
Speciated Pl Speciation Monitor N/A
Coarse PM (PM2.5) Lo Vols (PM & PMbs) Reference
Black Carbon Aethalometer N/A
VOC Canisters, GC/FID/MS Reference
VOC Continuous GC Reference
Carbonyls HPLC Cartridges Reference
Wind Speed Anemometer N/A
Wind Direction Wind Vane N/A
Barometric Pressure Barometer N/A
Temperature Spot Reading N/A
Relative Humidity Plastic Film N/A
Solar Radiation Pyranometric N/A
UV Radiation UV Photometric N/A
Precipitation Bucket/Continuous N/A
Direct NQ Cavity Attenuated Phase Equivalent
Shift (CAPS)
Ceilometer LIDAR N/A




Site AQS ID Latitude Parameter Method Of EPA Method

Longitude Measured Sampling Designation
CCRI Liston Campu TBD 41.80/23 PMs Beta Attenuation/Cont Equivalent
1 Hilton Street -71.413920 PMio/Metals Hi Vol Reference
Providence VOC Canisters, GC/FID/MS Reference
Carbonyls HPLC Cartridges Reference

Black Carbon Aethalometer N/A

Semivolatiles PUF/XADGC/MS N/A

Wind Speed Anemometer N/A

Wind Direction Wind Vane N/A

Temperature Spot Reading N/A

Relative Humidity Plastic Film N/A

Particle Count Water Based Condensati N/A
Alton Jones Campug 440030002 41.615600 Ozone U.V. Photometric Reference
Victory Highway -71.719900 VOC Canisters, GC/FID/MS Reference
West Greenwich PMs Beta Attenuation/Cont Equivalent

Wind Speed Anemometer N/A

Wind Direction Wind Vane N/A

Barometric Pressure Barometer N/A

Temperature Spot Reading N/A

Relative Humidity Plastic Film N/A

Solar Radiation Pyranometric N/A
NearRoad Site | 440070030 41.829495 Oxides of Nitrogen Chemiluminescence Reference

Hayes and R Streets -71.417457 Nitrogen Dioxide (low range)
Providence Carbon Monoxide Gas Filter Correlation Equivalent
(low range)

PM.s Beta Attenuation/Cont Equivalent

Black Carbon Aethalometer N/A

Particle Count Water Based Condensati N/A

Network Evaluation

Following is a discussion, by pollutant, of:

=A =4 =4 =8 -8 -9

2 KSGKSNJ GKIF
Whether new sites are needed,
Whether any existing sites are no longer needed, and
Plans for modification of the network in the next 18 months.

The current monitoring network,
The NAAQS and a comparison of recent measurements with the NAAQS,
ySie2N)] YSSia

9t ! Qa

Y2YAG2NRY 3 ONXRG
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Ozone (Q)

Table 4: Rhode Island Ozone Monitoring Sites

The sites in the current ozone monitoring network are listed in Téhled Figure 1

64 Bourne Avenue
E.Providence

Population exposure

SITE MEASUREMENT MONITORING OBJECTIVH SCHEDULE
SCALE
Alton Jones Regional Upwind background Continuous
Campus Population exposure Ozone Season
Victory Highway March-September
West Greenwich
USEPA Laborator] Regional Population exposure Continuous
27 Tarzwell Drive Ozone Season
Narragansett March-September
Myron Francis Neighborhood Maximum precursor emissiong Continuous
School (PAMSNCORE impact YearRound

The 2015 ozone NAAQS 70 ppbover an 8hour average A site is in violation of that NAAQS when the
average of the % highest daily eighhour ozone concentration measured in 3 consecutive years (the design

value) at that site exceeds 70 ppb.

Ozme design values fdRhode Island sites hagenerallydecreased over time, lwalues have fluctuated
both slightly aboveand slightly below the 2018AAQS of0 ppb. Based on the 2012016 design values,
all counties in Rhode Island have been classified as Attainment/Unclassifiable for the 20dardt
| 26 SOSNE wK 2 R&17 tledign vayus Dave increasigghly for all three monitors. The2018

design valueshowan increase for both West Greenwich and East Providence, with a decrease in design value

for the Narragansetmonitor.

Table 5: Ozone Design Values (ppb)

W. Greenwich Narragansett E. Providence
2002- 2004 87 90 84
2003- 2005 84 89 82
2004- 2006 83 85 81
2005- 2007 86 84 84
2006- 2008 80 81 82
2007- 2009 77 77 77
2008- 2010 71 76 72
2009- 2011 73 73 71
2010- 2012 74 78 75
2011- 2013 74 78 76
2012-2014 70 74 73
2013- 2015 70 73 70
2014 2016 70 70 68
2015 2017 72 71 70
2016 2018 73 69 73

11




Trends in Rhode Island Ozone Concentrations

W. Greenwich E. Providence =——Narragansett ——2015 Standard 2008 Standard
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monitor than the minimum number requirecContinuedoperation ofall existingmonitors is important for
the following reasons:

1 Ozone concentrationsontinue to reach unhealthy levels several degsh summernwith moderate
levelson many days. In 281there werel2exceedancelaysof the 8&hour ozone standard, and3
days where ozone levels were in the moderate rangedi® average between 580 ppb). In 204,
there were 6 exceedance days angb days in the moderate rangeln 205, there were B
exceedance days ad days in he moderate range

9 The three sites represent three distinct geographéeeal micro climatethat are affected by different
localizedweather patterns anadanexperiencevery different ozone levels on some days.

1 The availability of regime ozonedata from he three ozone sites enablesCEIM to issue area
specific health advisories as appropriate and to provide residents withimealinformation about
0zone concentrations and associated health risks iir tlegion of the state

AspartoivL 59 a Q& 9 albzBne méhivANG Wilgsirt be conducteduring 201%s described in the
EMP section of this plan.
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Carbon Monoxide (CO)

The current CO monitoring network is as shown in Téhled on Figure.1 All figures are at the endtbk
document.

Table 6: Carbon Monoxide Monitoring Network

SITE MEASUREMENT MONITORING OBJECTIVE SCHEDULE
SCALE

Myron Francis Neighborhood Maximum precursor emissions Continuous

School impact YearRound
64 Bourne Avenug Population exposure

E. Providence

NearRoad Site Microscale Maximum emissions Continuous

Hayes and Park Nearroad YearRound
Streets

Providence

The NAAQS for CO are:
1 35 ppm as a-hour average, not to be exceeded more than once per year (design value is the
highestannual 2¢ maximum *hour concentration) and
1 9 ppm as an-Bour averagenot to be exceeded more than once per year (design value is the highest
annual 2¢ maximum noroverlapping &our concentration)

TheCO design values for Rhode Island are:

Near Roa@017
1 2.6 ppmg 1-hour average, 7.% of NAAQS
1 1.6 ppmg 8-hour average, 1% of NAAQS
Near Roa@018
1 23ppm¢ 1-hour average6.3% of NAAQS
1 1.5ppmg 8-hour averagel6.7% of NAAQS
East Providenc2017
1 1.3 ppmg 1-hour average, 3.% ofNAAQS
1 0.9 ppmg 8-hour average, 106 of NAAQS
East Providenc2018
1 1.3 ppmc 1-hour average, 3.4% of NAAQS
1 0.7ppm¢8-hour average7.8% of NAAQS

The CO NAAQS has not been exceeded in Rhode Island since 1984. Since 2001, all CO levels recorded in Rhode
LAf+FYyR KIFIGS 6SSy Ay (KS aD22Ré¢ OF(iS3a2NE 2F GKS 9t !

9t ! Qa NBIdzZ I (A miiimumRambgt ICO anbitadsAtFatust be operated in a state,
except that CO monitoring is required FCOREites (40 CFR 58, Appendix D 3énd EPA regulations
require a certain number of CO monitors to be operating near road based pgaulation. Since the
East Providence sites2 G K | t ! a{ & A NCORBRitg, Barbdnkr®noxidé manBotng will
continue at that site using a low range monitor, consistent WROREequirements.
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On August 21, 2011, EPA issued a decision retaining the CO NAAQS at thdegi®nt The decision
requires the operation of CO monitors at sites established to comply with the-no@dr monitoring
requirements specified in the 2010 NO2 NAAQS. IXeaxt sites are required in all urban areas which, like
the ProvidenceNew BedfordFall River, RUA MSA, have a population of 1,000,000 or more. Nead

CO monitoringvas not required until January 1, 2017; however, Rhode Island began operating- a low
range CO monitor at a site adjacent to Interstate Route 95 that meets the abovegehspecifications

in April 2014.

No changes to the CO monitoring network are planned in the next 18 months.

Sulfur Dioxide (S€)

With the discontinuation of the Brown University site, the remairfd@monitor is as shown in Table 7 and
on Figure 1:

Table 7: Sulfur Dioxide Monitoring Network

SITE MEASUREMENT MONITORING SCHEDULE
SCALE OBJECTIVE
Myron Francis Neighborhood NCORE Continuous
School YearRound

64 Bourne Avenue
E. Providence

The NAAQS for 2are:

1 75 ppb, thour average (primary standard effective June 2, 2010). The design value is the average of
the 99th percentile maximum daily hour measured icoBsecutive years.

1 0.5 ppm (500 ppb),-Bour average (secondary standard) not to be exceeded more than once per
year.

The2017S0 design valueg2015¢ 2017 in Rhode Island are:
1 6 ppb--1-hour average, 8 of primary NAAQSBrown monitor(discontinued on 12/31/2017)
1 4 ppb--1-hour average %o of primary NAAQSEast Providence monitor

TheSQ design valu¢2016¢ 2018 in Rhode Islanig as follows

1 3 ppb--1-hour averagel % of primary NAAQSEast Providenceonitor

2¢ 9t!ly awS@OASs 2F bldA2yltt ! YOASYdG ! AN vdzkfAGe {dl yRIE
(169):54294, August 31, 2011ttp://www.gpo.gov/fdsys/pkg/FR2011-08-31/pdf/2011-21359.pdfSulfur Dioxide
(SQ)
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TheSQ NAAQS has never been exceeded in the State-hOumedesign values f@Q have been blow 75

ppb, the onehour NAAQS promulgated in 2610 4 Ay OS wmdpdgn & 'ttt YSIFadNBYSyl
range of the AQI since 2002Q levels measured at the Brown University monitor in Providence declined
dramatically in 2013, probabtjue to the ircreased use of natural gas rather than fuel oil by nearby sources.

9t ! Qa Hnnc | YSYRSR Y2y A dmdridringdnlyNdilGaREites] Hawgvertid || dzA NB a
2010 S@NAAQS rule requires at least one;&tnitor inthe ProvidenceNew BedforeFall River RI, MA

MSA, which includes all of Rhode Island and Bristol County, Massachii$ett<S@monitor must be sited

to meet one or more of the following objectives: (1) characterizing concentrations around emissions
souces, (2) measuring the highest concentrations in an area, (3) determining population exposure, (4)
establishing general background levels and (5) evaluating regional transport.

The State of Massachusetts operates a ®0nitor in the Providence Warwick-RIA MSA, in Fall River.

In prior years, the Fall River monitor was determined to be most appropriate for characterizing maximum

SQ concentrations in the MSA, as it is situated 2 miles southeast of the Brayton Point coal fired power

plant, which was th highest S@emission source in the MSA.  Emissions historically were substantially
KAIKSNI GKIFIyYy /SYyGaNlf [FTYRFTAfETEZ wkK2RS LatlyRQa KAIK
May of 2017. With this closure, East Providence is posititmezgpresent the maximum concentrations

in the MSA, as it is locatetbwnwindof the City of Providence.

Nitrogen Dioxide (NO»)

The current N@monitoring network is shown in Table 8 and on Figure 1:

Table 8 Nitrogen Dioxide Monitoring Network

SITE MEASUREMENT SCAl| MONITORING SCHEDULE
OBJECTIVE

Myron Francis School Neighborhood (PAMS) [ Populationexposure Continuous

64 Bourne Avenue YearRound
E. Providence

NearRoad Site Microscale Maximum emissions Continuous

Hayes and Park Streets Nearroad YearRound

Providence

3An EPA rule amending the SQAAQS was signed on June 2, 2010. The rule revokes the previous annuahaod 24
NAAQS and sets a new eheur average NAAQS at 0.075 ppm (75 ppb). Revisions of monitoring networks consistent
with the requirements in the rule must be in place by Janda013.

15



The NQNAAQS are:

1 100 ppbc 1-hour average (effective January 22, 2010). The design value is the average df the 98
percentile maximum daily hour measured in 3 consecutive years.
1 0.053 ppm(53 ppb)- annual average

The design values for 20P®17are:

58 ppb ¢ 1-hour average58 % of NAAQENear Road

44 ppb ¢ 1-hour average 44 % of NAAQ&Brown(discontinued ori2/31/2017)
39 ppbg 1-hour average, 3%- East Providence

9 ppb¢ 1-hour average, %- West Greenwiclidiscontinued on 12/31/2017)

= =4 =4 =4

The annual averages for 2017 are:

18 ppb annual average, 33 % of NAAQ&ar Road

9 ppb annual average , 16 % of NAA@Sown

7 ppb annual average, 13 % of NAAE&st Providence

1 ppb annual average, 1 % of NAAQSest Greenwich (did not meet minimum data capture)

= =4 =8 =4

The design valusefor 20162018are:

1 52 ppbc 1-hour average51 % of NAAQ&Near Road
1 37ppbc 1-hour average37 %- East Providence

Theannual averages for 28%&re:

1 17 ppb annual average 236 of NAAQ&Near Road
1 6 ppb annual averagd,l % of NAAQE&East Providence

The NQNAAQS have never been exceeded in Rhode Island. Since there was #ershbiAAQS for NO

until the standard was amended in 2010, this pollutant was not used for the Air Quality Index (AQI) before

that date. TheamendedNG: NAAQS rule, which was published on February 9, 2010, shieblhourly
concentration®of54-mnn LI & GKS NIVY3IAS F2NJF dGaz2RSNFdSé¢ 1 vlL

The 2010 amendeNO; NAAQS requires Rhode Island to operateW@Y 2 Y A G2 NA Yy 3 AA 1S4z 2y ¢
of expected highe?iQ: 02 Yy OSY G NI GA2ya NBLNBaSyildAy3a GKS ySAIKO 2N
monitor at a neatroad lo@tion where maximum microscatepresentative concentrations are expected

L9t ! AtNAYINE DblFrdA2ylFf ' YOASYG ! ANJvdzrfAdGe {dFyRINRA
2010.http://www.epa.gov/itn/naaqgs/standards/nox/fr/20100209.pdf
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The East Providence locatifuifills the neighborhood monitoring scale fiiG,. To fulfill PAMS requirements,
Direct/TrueNG; is monitored at East Providendene 1 to August 31A lowrange monitor that measures
NO and N¢Xtotal reactive nitrogen oxides) hd&en operated at the East Providence site since January 2011,
consistent with theNCOREequirements

In April 2014, RIDEM began operatiagnearroad site on the east side of the Interstate RoG& near
downtown Providence, nitoring for NQ/NOy, CO, RI2sand black carboto characterize those pollutants
from the highwaydownwind of the climatological prevailing wind directid@onstruction of the northbound
highway and bridgenext to where the monitoring shelter is located,estimated to begin soetime latein
2019 at whichtime the monitorirg site will need to be relocated or discontinuedHowever, per RIDOT, the
funding for the project is delayed and the future schedule is still very uncertain.

Particulate Matter

Particles smallethan 10 microns (PMy) The current Pl monitoring network is ashown in Table 9
and Figure 2:

Table 9:PMyyMonitoring Network

SITE MEASUREMENT MONITORING OBJECT| SCHEDULE
SCALE

Vernon Trailer Middle Populationexposure 24-hour

Vernon Street 1lin 6 day

Pawtucket

CCRI Liston Campus | Neighborhood Population exposure 24-hour

1 Hilton Street (NATTS) Highest concentration 1lin 6 day

Providence Colocated 1in 6

day

Myron Francis School | Neighborhood Population exposure 24-hour

64 Bourne Avenue (NCORE (Leaddiscontinued 1in 3 (PMyo2s)

E. Providence 6/30/16) and PMo.2.5)

The PMoNAAQS is:

1 150 pg/n? ¢ 24-hour average, not to be exceeded more than once per year on average over 3
years (design value i§'4igh value in a-§ear period)

The highest value for Piykecordedat a Rhode Island site ftire past 2 years:

2017
2018

38 ug/md ¢ 24-hour average, 2% of NAAQS, recorded at Vernon St.
79 pg/nt ¢ 24-hour average53% of NAAQS, recorded at Vernon St.

The PMoNAAQS has never been exceeded in Rhode Island. Singés Phdasured using a filtdrased
method, results a not immediately available and cannot be used for Air Quality Index calculations. Levels
tend to be highest at the Vernon Street site, which is adjacen9t hnd highethan the two Providence

sites. PMp levels appear to have slightiecreased ovethe past decade.
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PMo is measured at the East ProvidenblCOREite every sixth dausing a levol sampler. Thé Mo
measurements are used, in conjunction with Rivheasurements at that site, for calculating R levels.

9t ! Qa Y2YAUZNARAY3I NBIdAZ | i A NegwaBediRijall BiviiBRVIA MdBdpdlitant A 1 S (0 K
Statistical Area (MSA), which has a population greater than 1,000,000 and measustbRdédntrations

below 80% of the NAQS, to operate a minimum of 2 PMo monitoring sites.

As discussedPMo measurements at the East Providence site are used for calculating: Plelvels and,
since this measurement is required MCOREites, PMo sampling cannot be discontinued at that site.
Similarly, PMy samples collected at th&CCR Providence are analyzed for metals to fulfill NATTS
requirements, so PM sampling at that location cannot be discontinuedlhe ruralWest Greenwich
monitor, which previously providednformation about background concentrations of RMh Rhode
Island, ceased operations @ecember 31, 2017.

The Vernon St., Pawtucket siegjjacent to 195, characterizethe highest PMpconcentrations in thdRl
Although Vernon experiences the highest B%lues, at no point has the site approached the standard.
As RIDEM seeks options for cost and workload savings, RIRESopdiscontinueVernonStreet at the
end of2019. The 2 remainingPMy monitors will adequately characterize exposure of the sensitive
populationsin urban areas to PMand fulfill the minimunmonitoring requirement of the MSA.

Fine Particulate Matter (PMs) ThecurrentFederal Reference Method/Federal Equivalent Method
(FRM/FEM) Pkt monitoring network is shown in Table Abd in Figure 3:

Table 10PM. s Monitoring Network

SITE MEASUREMENT MONITORING SCHEDULE
SCALE OBJECTIVE
Vernon Trailer Middle Population exposure 24-hour, 1 in 3 dayFRM
Vernon Street Coclocated FRM
Pawtucket
CCRI Liston Campus Neighborhood Population exposure 24-hour, daily
1 Hilton Street Highest concentration Continuous FEM
Providence
Myron Francis School Urban Populationexposure 24-hour, daily
64 Bourne Avenue Highest concentration Continuous FEM
E. Providence 1in 3 day
FRM
Alton Jones Campus Regional Population exposure Continuous FEM
Victory Highway General/Background
West Greenwich Regional Transport
USEPA Laboratory Regional Population exposure Continuous FEM
27 Tarzwell Drive
Narragansett
Near Road Site Microscale Nearroad Continuous FEM
Corner ofHayes and Park
Providence
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A filter-based FRM PM unit is theprimary sampler athe Vernon site  FEMantinuous PM s monitors

are usedas the primary samplers #test Greenwich, NarraganseBast lPovidence CCRlandthe Near
Road site in Providence. Gmated filterbased FRM samplers are operated at the Vernon and East
Providence sites for quality assurance pugms

The PMsNAAQS are:

1
1

35 ug/n? - 24-hour average (design value is they@ar average of the 98percentile 24hour
concentration)

12 pg/m? - annual averagédesign value is calculated by averaging the daily concentrations from
eachquarter, averaging these quarterly averages to obtain an annual average, and then averaging
the annual averags for three consecutive years)

The highet PMes valuesfor 2018 are:

1 24.7pg/m3¢ 24-hour average70.6%o0f NAAQS, recorded Alear Road
1 8.3ug/m3¢annual average, 69% of NAAQS, recorded at Near Road.

Design values fdPM. sfor the past3 years both annual and 24hour are as follows

*  Near Road monitoring began in April 2014.

yiestr of full data capture was 2015

**  Design values are for the monitors formerly located at Urban League

SITE

24 hour
DV
2014
2016

24 hour
DV
2015
2017

24 hour
DV
2016
2018

Annual
DV
2014
2016

Annual
DV
2015
2017

Annual
DV
2016
2018

VernonTrailer
Vernon Street
Pawtucket

18

18

16

7.6

7.1

6.7

CCRI Liston
Campu§

1 Hilton Street
Providence

16

15

16

6.7

6.4

6.3

Myron Francis
School
64 Bourne Avenug
E. Providence

18

17

17

6.9

6.7

6.7

Alton Jones
Campus
VictoryHighway
West Greenwich

13

13

14

4.5

4.8

5.0

USEPA Laboraton
27 Tarzwell Drive
Narragansett

14

15

15

5.0

57

51

Near Road Site
Hayes and Park
Streets
Providence

N/A*

20

19

N/A*

9.1

8.8
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Historically, anual average levelzave beerconsistently highest at the Vernon Street site, which is adjacent
to 1-95, and higher at the East Providence &htban Leagusites than at the rural West Greenwich site.
PM s levels haveslowlydecreased over the padiecade The2017 and 2018 (preliminary) design values of
PM. s data at Near Roadre the highest in the monitoring network.

EPA regulations requisexa minimum of two PisRhode Islandhonitoring sites taharacterize the following:

T Communitywide air quality;
1 Background Pllevels in the State; and
1 Regional transport of PM

AlthoughRhode Island operates more Rbsites than required, each site fulfills a specific information need

2NJ 9t ! NBIdZANBYSyYyido ¢ KS equikeinénts DNde&SyremerOét badkgroutd F dzf T
and regionalriansport concentrations of PMinto the state The 24hour and annual Pbtdesign values for

the Vernon Street, Pawtucket site, which is immediately adjacent to Interstate Rte. 95, tend to hetthéghe

those d the other sites besides Near Roatdihe East Providence monitor cannot be removed becBie

monitoring is required aNCOREites, and the Urban League and Narragansett monitors fulfill the need for

air quality data for urban and coastal areas of the State, respectively.

As discussed above, near roadRhonitoring began irApril 2014 and will continue until such tirtteat the

site is no longer available, due to schedutedisruction of the 95N viaduct Monitoring for Near Road wiill

be evaluated with EPA when the timeline felocationof this site is determined RIDEM continues working
towards a movdrom Urban Lagueto the approvedocation at the Commnity College of Rhode Island,
Liston Camps, with initial construction beginning in April of 2019 for an anticipated move during summer
Since CCRI cannot accommodatethe equipment from the Urban League sitdet PMsfrom that
location was moved to Vernon Strefer colocating with the existing FRih April 1, 2017.

RDEM hasassigned th&=EMPM; s monitor at EastProvidence to be the primary monitor and stbe
FEM and FRM data from that site to evaluate FERM comparability at Rhode Island sites. The
advantages of using the East Providence, rather than the West Greenwich site for this purpose include:

1 PMslevels at the East. Providence site, althoutith substantially below the NAAQS, tend to be
higher than those at the West Greenwich site.

9 Since the East Providence FRM rfiria 3days, it generatesmore comparative data thaiwest
Greenwich.

Historical data has demonstrated th&tte EastProvdence FEM and FRM measuremehgve better
correlation andess bias than is observed at the W. Greenwich site.

In preparation for the movérom Urban League to its new NATTS location at G&RFRMsamplerat
UrbanLeagueavas discontinued on December 31, 20IBhere are n@ther changes to the Pp network
anticipated in the next 18 months.
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Speciation Monitoring

¢ KS 9tk Spaciatiora Trends Network (STi)designed to characterize metal, ion and carbon
constituents of PMs.  In November 2008, the speciation equipment at Urban League was replaced by a
SASS speciation unit and, in March 2009RG carbon sampler began operation at that location as part
of the speciation program. To conform RCOREequirements, the speciation equipment, including the
carbon sampler, was moved to the East ProvidddCOREite in January 2011 and is how being operated
there on al-in-3 schedule. Speciation filters are analyzed by an BR&kactor.

Lead (Pb)

As specified in the lead NAAQS rule, samptihgead was previouslgonducted on a onén-sixday
schedule EPAdeleted the requirement to monitor for nosource Pb aNCOREites from Appendix D of

40 CFR part 58.16 and to allow monitoring agencies to request permission to discontiriseunoa
monitoring following the collection of at least 3 years of data at arBiCOREites.Since ambient lead
monitoring was conducted in the State for more than 3 years and the lead levels were consistently
considerably lower than the NAAQS since the inception of monitorifdERIwas grantegermission to
discontinue monitorings of June 30, 2016.

Ozone Precursor and Air Toxics Measurements

Photochemical Assessment Monitoring Stations (PAMS)

The Clean Air Act Amendments of 1990 (CAAA) required serious, severe and extreme o0zone nonattainment
areas to establish enhancedonitoring networks to measure ozone and ozone precursors. In response to
that mandate, the US EPA promulgated rules in 1993 that required the establishment of a network of
Photochemical Assessment Monitoring Stations (PAMS) to measure ozanepM@ke organic compounds
(VOCs), carbonyls, and meteorological parameters in serious and above nonattainment areas. This network
was designed to provide comprehensive data on trends in ambient concentrations of ozone and ozone
precursors and to evaluate the afal and diurnal variability of those pollutants to track the formation and
transport of ozone across large areas and to evaluate the effectiveness of strategies implemented to reduce
levels of that pollutant.

The EPA rule identified four types of PAM&ss

1 Type 1 sites, located on the upwind side of the nonattainment area and used to characterize background
and transported concentrations of ozone, N@Dd VOC;

1 Type 2 sites, sited to measure the maximum impact of VOC aperltied in the area;
1 Type 3 sites, sited to measure maximum ozone concentrations occurring downwind of the area, and
1 Type 4 sites, sited to measure the concentration of 0zone a@®VOC exiting the area.

Two PAMS sites, including a Type 2 site, wegeired in each serious and above nonattainmarea. At

that time, Rhode Island was designatedexious nonattainment area for the offeour average ozone

standard therefore requiring enhanced monitoring amdPAMS etwork. The Alton Jones monitoring

AaA0S Ay 2Sai DNBSYsgAOK ¢gla RSaAAIYIFIGSR Fa @KS {dl
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the Type 2 PAMS site. In addition, the Massachusetts Department of Environmental Protection (MA DEP)
operated a site at the Blue Hills Observatory indvil Massachusetts (Site ID-221-3003) that served as
the Type 1 (upwind) site for the Boston area and as the Type 3 (downwind) site for the Providence area.

The following PAMS pollutants have been monitored in the Rhode Island network:

1

24-hour specated VOC samples have beemllected every sixth day yeapund at the Alton Jones
and East Providence sites, VOC samples wa@tected daily during June, yudnd August at the East
Providence site. As of June, July and August @12, VOC samples veecollectedhourly at East

Providenceusing an AuteGC Hourly VOC sampling will again continue JAagust for 2019 at East
Providence.

24-hour carbonyl samples have been collected eveth slay yeasround at the East Providencsite.
Three8-hour carbonyl samples per dayllbe collected every third day during June, July and August
for 2019

In 2017 NQwas measured continuously Mdr¢hrough October at Alton Jonegearround at East
Providenceandyearround at the MA DEBite in Milton, MA.

Rhode Island has measured reactive nitrogen oxitl&3 §nd\NQ)) at East Providencgince January
2011 to fulfilINCOREequirements. The nev EPA regulations requifdO,NQ,, true NQ and mixing

heightmeasurements atequired PAMS sites during the ozone seasdrrue NQand mixing heights
are being measured for 2019.

Ozone wasneasured March througlctdber at the West Gremwich andNarragansett sitesince
2011,andmonitored March through September beginning in 2017. OZsneeasuredyearround
at East Providence to fulfiNCOREequirements.

Surface meteorological parameters are measured ahafle Rhode Island sites yesound.

West Greenwich is no longetesignated a PAMS site, and ,N@onitoring ceased operations as of
December 31, 2017 as a cost savings measure.

PAMSrecently revised monitoring rule (80 FR 65292; October 26, 2015) requiirds

The recently revised monitoring rule (80 FR 65292; October 26, 2015) requires PAMS measurements
June 1 through August 31 &COREsites that are located in Coi®ased Statistical Areasith
populations of 1,000,000 or more. The Providence, New BedfalldRver, RMA Statistical Area
gualifies as one of those sites. RIDEM is required to develop an implementation plan for this
monitoring rule.

PAMS Monitoring Implementation Network Plan

RIDEMoperated two Photochemical Assessment Monitoriggations (PAMS) sites in ehair
monitoring network in 2017at the West Greenwich and East Providence sité&est Greenwich is
no longer designated a PAMS site.
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Network Decision

TheNCOREite located at Francis School in East Providence will sertreedocation of the required
PAMS site and will measure the following parameters described below. An inventory of equipment
used at the siteis provided inTable P.

Auto GC Decision

Volatile organic compounds (VOGs) complete list of the targeted compounds are found in Table
11. For 203, hourly speciated VOC measurememe measured with aauto-gas chromatograph
(GC) usin@€hromatotec GC 86&rmo VOC

Meteorology Measurements Decision

RIDEM wilcontinue to measurevind direction, wind speed, temperature, humidity, atmospheric
pressure, precipitation, solar radiah, and ultravicdt radiation. For measuring mixing height, a
Vaisala CL51 ceilometer was purchased in August&@d 8as been instied at East ProvidenceThe
following instrumentatiorhas been in operatioto measure the parameters described above:

wind speedMet One 014A

Wind direction¢ Met One 6929

Temperature and Humidity all in omeMet One 083D
Atmospherigpressureg Met One 091

Precipitation- Met One 370C

Solar radiatiorg LFCOR E200SZ pyranometer sensor
Ultraviolet radiation¢ EPLAB modd8lUVR

Other Required Measurements

Carbonyls- Carbonyl sampling at a frequency of threeh8ur samples on a 1 in 3 ddyasis (~90
samples per PAMS sampling seaseith an ATEC 8000 sampler

A complete list of the target carbonyl compounds may be found in Tdblé e TEL1A test method,
as used in the National Air Toxics Trends (NAPI@ram will be used.

Nitrogen Oxideg Will monitor for NO and N¢Xtotal oxides of nitrogentp fulfill NCore requirements.
True NQ will be measured June, July, and August as required by PAMIS.NQ isbeing measured
by cavity attenuated phase shift (CAPS) spectrosedfiyaTeledyne APT500U NO and NQ will be
measured using a Thermo 42iY

6See NATTS Technigalsistancé®ocument for TEL1A method
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Table 11 PAMS Target Compound List

Priority Chemical AQS Compound Optional Chemical AQS Compound
Parameters (Required) | Parameter Class Parameters Parameter Class
Code Code
, . 1,35 .
1,2,3trimethylbenzene| 45225 aromatic . 45207 aromatic
trimethylbenzene
1,2, 4trimethylbenzene| 45208 aromatic | 1-pentene 43224 olefin
1-butene 43280 olefin 2,2-dimethylbutane | 43244 paraffin
2,2,4trimethylpentane | 43250 araffin 2,34 43252 araffin
” yip P trimethylpentane P
acetaldehyde 43503 carbonyl | 2,3-dimethylbutane | 43284 paraffin
. 2,3 ,
benzene 45201 aromatic : 43291 paraffin
dimethylpentane
, , 2,4 ,
cis2-butene 43217 olefin : 43247 paraffin
dimethylpentane
ethane 43202 paraffin | 2-methylheptane 43960 paraffin
ethylbenzene 45203 aromatic | 2-methylhexane 43263 paraffin
ethylene 43203 olefin 2-methylpentane 43285 paraffin
formaldehyde 43502 carbonyl | 3-methylheptane 43253 paraffin
isobutane 43214 paraffin | 3-methylhexane 43249 paraffin
isopentane 43221 paraffin | 3-methylpentane 43230 paraffin
isoprene 43243 olefin Acetone 43551 carbonyl
mé&p-xylenes 45109 aromatic | Acetylene 43206 alkyne
m-ethyltoluene 45212 aromatic | cis2-pentene 43227 olefin
n-butane 43212 paraffin | Cyclohexane 43248 paraffin
n-hexane 43231 paraffin | cyclopentane 43242 paraffin
n-pentane 43220 paraffin | isopropylbenzene 45210 aromatic
o-ethyltoluene 45211 aromatic | m-diethlybenzene 45218 aromatic
o-xylene 45204 aromatic | methylcyclohexane| 43261 paraffin
p-ethyltoluene 45213 aromatic | methylcyclopentaneg 43262 paraffin
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propane 43204 paraffin | n-decane 43238 paraffin
propylene 43205 olefin n-heptane 43232 paraffin
styrene 45220 aromatic | n-nonane 43235 paraffin
toluene 45202 aromatic | n-octane 43233 paraffin
trans-2-butene 43216 olefin n-propylbenzene 45209 aromatic
ozone 44201 criteria n-undecane 43954 paraffin
pollutant
true NQ 42602 criteria p-diethylbenzene 45219 aromatic
pollutant
total VOCs.| frans-2-pentene 43226 olefin
total non-methane 43102 nomn ’
i , monoterpene
organic carbon methane | "-pinene 43256 olein
i -pinene 43257 | Monoterpene
olefin
1,3 butadiene 43218 olefin
benzaldehyde 45501 carbonyl
carbon
tetrachloride 43804 | halogenated
Ethanol 43302 alcohol
tetrachloroethylene| 43817 | halogenated
Table 12 Equipmentinventory at East Providence Site
NAME Manufacturer Model
Black Carbom\ethalometer Teldyne M633
Black Carbo\ethalometer Magee AE16ER
Carbonykampler Atec 2200
Carbonyl sampler Atec 2200
Wind direction sensor MetOne 590S (6929)
Pure air generator aadco 737-R12A
Chemilu
minescence NINO2NOx Analyzer Thermo 42ITL
Sulphur Dioxide analyzer Thermo 43ITLE
Caron Monoxide analyzer Thermo TEA48i
Data logger Agilaire 8832
Hydrogen generator Packard H2PD150NA
Translator module MetOne 126
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Translator module MetOne 2270
Barometric pressure sensor MetOne 091
Rain sensor MetOne 3708"
Relative Humidity/temp sensor MetOne 083D1-35
Met Station Tower MetOne

Ultraviolet radiation sensor EPLAB TUVR
Wind Speed sensor MetOne 014A
Solar Radiatiopyranometer sensor LICOR LF200SZ
Chemiluminescence NDIFNOy Analyze| Thermo TE42Y
Ozone analyzer Thermo TEA49i
PM2.5 Sampler MetOne 1020
PM2.5 Speciation MetOne SASS
PM2.5 PartisotPlus R&P 2025
PM2.5 PartisePlus R&P 2025
Standard Calibrator, API M700E
Standard Calibrator Environics 6103
StandardZero Air Teledyne 701
VOC sampler Xontech 910A
VOC sampler Xontech 910A
Compac Il AC units Marvair

Compac Il AC units Marvair

GC custom Agilent 7890A
Mass Spec Agilent 5973N
Auto GC Chromadotec 866
Ceilometer Vaisala CL51
Carbonyl Sampler Atec 8000
TrueNG TeledyneAPI T500U

The EPA promulgated a new NAAQS for ozone effective December 28, 2015. As a result, the following
changes to the PAMS program have occubechuse othe new regulations.

1 The network design change involved EPA requiring PAMS measurements minimallytde PAMS
season fromuhe 1 through August 31, at MICORBites h CBSAwith a population of 1,000,0D
people or more. iBce heEast Providence sitea | f & 2 NGORSite {thisIrequBedn@nt would
not necessitate a relocation of that sitd.he second part of the network design requires states with
moderate o above norattainment areas oswstates h the Ozone Transport Region develop and
implementEnhanced Monitoring Plans. The EMiAtisnded to provide monitoring organizations with
flexibility to implement additional monitoring to suit the needs of their area.

1 As EPAtrongly suggested that all required PAMS sites take hourly speciated VOC measurements with
auto-gas chromatographs (GCRB), DEMhas purchased and has begun usingpatinuous GC at the
East Promence PAMS site as of the summer of 2@hd is currently in operation for 2019

1 All required PAMSites must monitor for NO and N@otal oxides of nitogen) in addition to true
NG, where the latter must be ma&sured with a direct reading N@nalyzer, cavity attenuated phase
shift (CAPS) spectroscopy amzaly or photolytieconverter NQ analyzer. Rhode Island installed a
FRM lowrange NG'NOy analyzer at the East Providence sit@13 and operates that analyzer year

26



round. TrueNQGyis being monitored with Teledyne API T500U CAPS.

1 Al required PAMS sites must measure wind direction, wind speed, temperature, humidity,
atmospheric pressure, precipitation, solar radiation, ultcdet radiation and mixing height.A
ceilometer has been acquired to measure mixing heig¥ith installation on the East Providence
trailer roof in process However, RIDEM would still like to extend the waiver to leave open the option
of deploying theceilometer at the Vernon Street location if logistical or infrastructure issues arise with
East Providence.

Enhanced Monitoring Plablpdateand Changes

RIDEM has developed &mhanced Monitoring PlaiEMP)for implementing additionahpplicable PAMS
requirements. Details on the siting for thmitial EMP can be reviewed in the 2018 ANP.

Because of the immediate coastal location of the East Matunuck monitor, RIDEM feels this position may
uniquely captue ozone plumes migrating over water along Long Island Sound as they come ashore.
These measurements will enhance the existing network of Rhode Island ozone monitors to complement
transport movement into the state from inland, and now, the immediatestlize.

Parameters

The original EMRassubmittedl & LJ- NI 2F G4KS uwnmy !'bt RSGFAfSR wL5
In a letter to Peter Kahn, dated April 2, 2019, RIDEM provided an update on the proposed changes to the
EMP. In summary, federal land use restrictions, infrastructure concerns, cost, and logistical problems
prevented RIDEM from implement the EMP as outlined in the 2018 ANP.

On April 29, 2019 RIDEM again deployed the EPA 2B Ozone Analyzer in the lifeguasdritavir as to

2017 and 2018 season3he ozone analyzer will not meet EPA siting criteria and the data will not meet
EPA AQS criteriaThe data will once again be considered for research and exploratory purposes.
Calibration checks and maintenancellwvagain be performed as oftentadfing and travel permits.
However, RIDEM will be exploring siting the 2B Analyzer in 2020 to meet regulatory grade monitoring by
tracking operating temperaturefrequent calibration checksind ensuring properinlet configuration
outsidethe lifeguard tower.

Location Address Latitude/ | Parameter Instrument Info EPA Method
Longitude | Measured Designation
950 Succotash Road, Soy 41.377451 Ozone 2B Modelg 202 Equivalent
Kingstown, R1 02879 | -71.524852

Following a successful 2019 season of data capture, RIDEM will be able to calculate a tentative design
value for ozone for this locationAt completionof the 2019 PAMS seasohwiill be determined if a more
robust monitoring schedule be implemented.

Air Toxics

Rhode Island operates one site that is part of the National Air Toxics Trends Stations (NATTS) network.
The primary purposes of the NATTS networktarteack trends in ambient air toxics levels, to characterize
exposures, and to measure progress towardssion and risk reduction goals.
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The Rhode Island NATTi® svas previousljocated on the roof of the Urban League building in an urban
residential neighborhood on the south side of Providence, approximately ¥2 mile we860ofThis site

was chosenad KS { (GFiSQa b!¢¢{ aArAdsS o06SOlFdzasS Al A&a y2i R2
air toxics at this site appear to be representative of those in urban areas in the State.

At the beginning of July, 2019 relocation to the CCRI Liston Campgsmpketed. This new location is
approximately 315 feet (0.06 miles) to the south and east Urban League. There are some final logistical
items to complete, but monitoring activities began shortly after completion of the move.

In keeping with EPPequirements, the following pollutants, at a minimum, are measured at the Rhode
Island NATTS site:

Volatile Organic Compounds (VOC)

A Acrolein

Perchloroethylene (tetrachloroethylene)
Benzene

Carbon tetrachloride

Chloroform

Trichloroethylene

1,3-butadiene

Vinyl Chloride

> > > > > D> >

Carbonyls
1 Formaldehyde
A Acetaldehyde

Metals

A Nickel compounds (Pid)
Arsenic compounds (Piy)
Cadmium compounds (Ph)
Manganese compounds (R
Beryllium (PMo)

> > > >

SemiVolatile Organic Compounds (SVOC)
A Benzo(a)pyrene
A Napthalene

VOG, carbonyls and PM metal samples are analyzed byDRIH. SerrVolatile Organic Compounds
(SVOC) samples aralyzed byan EPA contractoSampling at the NATTS site is conducted for the above
parameters for 24our periods every sixth day. 2dour VOC samples are also collected every sixth day
at the West Greenwich site, East Providence site, and at the Vernon Street site, which is adja®&nt to |
in Pawtucket. 24hour carbonyl samples are collected at the East iencesite on the same schedule.

In addition, RDEM operates aethalometers, which measure black carbon, an indicator of diesel exhaust,
at the Urban League NATTS sitee EastProvidence PAMSICOREite and, as of April 2014, at tiNear
Roadsite in Praidence.

No other changes are planned for the ozone precursor or air toxics monitoring sites in the next 18 months.
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National CoreMulti -Pollutant Monitoring Stations Network

As required in an October 17, 2006 Federal Register noticél(BR236), Rhode Island began operating a
AAGS GKFG A& LINI 2F 9t! Qa (WEORERaNhs irR)anua@y20B TMdzt § A LJ;
network is designetb address the followig monitoring objectives:

1 Timely reporting of data to the public through AIRNow, air quality forecasting, and other public
reporting mechanisms

1 Supporting development of emission strategies through air quality model evaluation and other
observational methds

T Accessing accountability of emission strategy progress through trackingdongtrends of
criteria and norcriteria pollutants and their precursors

1 Supporting longerm health assessments that contribute to ongoing reviews of the NAAQS

1 Establishig nonattainment/attainment areas by comparison with the NAAQS

1 Supportingdisciplines of scientific research, including; public health, atmospheric and ecological.

¢KS 9F&aid tNROARSYOS aiNCORBReda OndSiddarine NGINO,) réactiieK S { G |
oxides of nitroger(NO andNQ), low-range CO, low range §®Ms(FRM, continuous and speciated),

coarse PM (PM.s), VOCs, carbonylslack carbonand meteorological parameters are monitored at that

site. PMio25is measured as th difference between levol PMo and lovol PM. s concentrations. fie
conventional NG'NOx monitor at this site was replaced by a laangeNQO/NO, monitor in January 2013

and is being operated yeaound. True NQis being measured by cavity attenuated phase shift (CAPS)
spectroscopy with a Teledyne API TS5@APS

Detailed Site Information

The following section presents detail@formation for each monitoring site, such as: identification code,
location, history, monitored parameters, monitoring objectives, history and descriptive information.

Myron Francis Schogq East Providence

County Providence Latitude 41.840954

Address 64 Bourne Street Longitude -71.3609768

AQS Site ID 440071010 Elevation 62 feet

Spatial Scale Neighborhood/Urban| Year Established 1993

Statistical Area Providence, New Bedford, Fall RiverMA Metropolitan Statistical Area

SiteDescription: The Myron Francis school is a neighborhood scale site located in a residential suburba
in East Providence in northeastern Rhode Islandity property The site is operated by RIDEM as part of
NCORE and PAMS program. South of the site is residential neighborhoods, west is sports fields and r
space, immediately northeast is a playground and school building, with additional residigiaborhoods

due east. Interstate 195 is approximately 2 miles due souttt KS G NJ A f SNJ A & | LILINR

Monitoring Objectives: To collect long term measurements to assess trends as part of the national NCO
PAMS Networks.

Planned changes for 202920: None
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View of East Providence Trailer
Facing West
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West Greenwichg W. Alton Jones Campus

County Kent Latitude 41615316

Address 401 Victory Highway| Longitude -71.720032

AQS Site ID 440030002 Elevation 210feet

Spatial Scale Regional/Backgrounq Year Established 1976

Statistical Area Providence, New Bedford, Fall RiverMA Metropolitan Statistical Area

Site Description:: The Alton Jones site is a regional scale site located in a meadow surrounded by trees in
Island in the town of West Greenwich. This site is operated by RIDEM as part of theSsht@MBxicaetwork.
Land use typd-orest and recreation field. & located near RT 102 approximately 2.5 miles east, and Interstat
dpI p YAfS& a2dziKd ¢KS GNIFAESNI FLILINBEAYIGSte& wmH
A meteorological tower sits on the west side of the traileksthe photo below reveals, the shelterinaveryrural
region of the statamiles from any public roads or neighborhood residences.

Monitoring Objectives: To collect long term measurements to adsassport into the Rhode Islarak part of
the SLAM@nd State Toxicsatworks.

Planned changes for 202920: None
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