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Comparability Assessments
-Final Ozone NAAQS Ambient Air
Monitoring in New England
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A. Field Standard Operating Procedures for the EPA
Through-The-Prob(TTP) Performance Evaluation
Program. April 10.2015

B. Massachusetts Ambient Air Monitoring Network
Assessment. July xx, 2015

C. MASSAD Standard Operating Procedures (SOP) for
PM, s and Low Volume PM,, Laboratory
Operations 04/23/14
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USEPA Research Triangle PafkPA RTP) - EPA Region 1 New England Regional
Laboratory) - JfififEs52E )NIE{+%E (Massachusetts Department of Environmental
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10 H 13H~15H NIST Lab Tour Z£[E (MD)
10H 16 H USEPA RTP Lab Tour E[E (NC)
104 17A~18H | #HEBRSHNETH | JbRERG-L L
EPA Region] New England
Regional Laboratory Tour& s
105 190 MADEPT Station Tours/ Air i EIEI (MA )
Toxics and PAMS Lab Tour
10H 20H ThermoFisher Scientific Tour  JiifEz£ZEM (MA )
HANERAEE (NYDEC
10H 21 H BT Eﬁ% ( ) 4 (New York)
Station Tours
10 H 22-23H PEAE HL-H
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1~ 0B EEER A B A 7 fE(NIST) - USEPA RTP EPA  Region] New
England Regional LaboratoryjifijEsEZE I NIERE (MADEPT) -~ 414y
JNERPRZE (NYDEC) - Thermo 254 H] ~ HARBISE AN BRI
TERT ~ SUER TR A BRER ST fe Horiba i 25 Bl AR Ae A =
2~ NEmME
Monday(Oct 12):
BIRE S - PR - SR B R I
Tuesday(Oct 13)
Morning: Overview of NIST Material Measurement Ladkory
Tour —James Norris
Afternoon: O3 Standard Reference Photomét& R P ) Tour
Wednesday(Oct 14)
Morning: Physical Measurement Laboratory Tour-JBhn
Wright ~ Aaron N. Johnson losif Shinder
Afternoon: NIST Transient Flow Facility (TFF) & WinTunnel
Thursday(Oct 15)
Morning: NIST Standard Reference MaterialS R M )-James
Norris

Afternoon: Follow up on Technical information
Friday(Oct 16) : USEPA RTP

® Aerosol Wind Tunnel-Russell W.WieneilShawn Ryan
Marshall Gray: Paul Lemieux
O®NAAQS-Scott Jenkins
®PM Analytical Lab—Ingrid George
®Dyno & PM Sample Collection Lab—Richard Snow
®PM Filter-Weighing Lab—James Faircloth
® Air Quality Index (AQI ) —Susan Stone
®Air NOW-Lourdes Morales
Saturday & Sunday(Oct 17~18

dEFR--L1H - MetOne 25 5 Region12:554 %5 &-David
W. Gilmore



Monday(Oct 19): EPA Regionl > New England Regional Laboratory -Robert

Judge

®Final Ozone NAAQS Ambient Air Monitoring in New
England.

®PM, 5 Continuous Monitor Comparability Assessments

®Quality Assurance Overview

®Follow up on Technical information & Discuss: manance,
calibration, precision checks, and data review e(SjT
analysts).

O jiiiEEZEINEERZE (MADEPT ) Station Tours/ Air Toxics and

PAMS Lab Tour

Tuesday(Oct 2p: Thermo FisheBcientificf#25/\5]-Alan Matta ~ Mike
Loncar~ Jeffrey Ambs: Christopher S. Wilson

®Manufacturing Tour

@ |nstrumentation discussion.

Wednesday(Oct 21:
ey INIEERZE (NYDEC) Station Tours-David M. Wheeler
Thursday & Friday (Oct 22~23:
PEAZE ¢ 4EY-BRT
Saturday (Oct 24 H A& #5{E(Sumitomo Seika Chemical$)EE fig-7/RfiE Tk
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© S T - S URBGBUGEH ~ ST HRES - SRMEERERZSY »
VOC Bkl ~ AEEEAIIKFY

O fam 1 BHIN JCSSIEAERAR ~ R 2 AEERAS ~ T #Y

B~ JCSSIEARAEHEAAE - FENT ~ WA HEEE -
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RAESRGH - SFER - TR B R A
Sunday(Oct 25 :
ESFE - E) ; Data Review and Information Arrangement
Monday(Oct 26 :
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Tuesday(Oct 2y :
SO T i A B T A SRR B D B I 25 R
e (KI-21b)
(=) AE

1~ ERE BT 7E R (National Institute
of Standards and Technology: L T fi&f# NIST)
(1) &

F TR e B 23 M I 7R
REHZEHEMNERAN —
B B N E MR R T
s o BEIEAE 1901 FREE
R R M D 2 R T R S A R
f& (National Bureau of Standardsfy NIST 2 Fi 5 ) - WEEENEREPEE
HOEE N EEAYRA T 7S - R RS E IR - BE
HZfir e B R AR RIMR TR SFE ST AA » R—I AV s A4k
(B 4% [ 5 B A A T B AHBR BB B 75 5 - 9 L ASOR AR I8 M B IR R A 0 o
g o HAHSR T EE SR ENERE - WEENER= - BBl
i~ ZORRH L~ frifgedul - dmsiEdle BB ES 6 RifEE
fir > R EA TAREHTECE B EIRET - AJJ&EIFIL 3,000 #4/E & ~ 1,800
IR S TRZHN - 55F 2,800 (i & FEWZEEEE - 2014 FAATHERAR K
US$850M - F[E B2 + H 0 52 IH H B i5E % TR B Rifls ( Advanced
Manufacturing -~ BEfSE A TAE M 4EEE %% (IT & Cybersecurity) ~ {R{

( Healthcare ~ }£E2 ( Forensic Science- {12185 ( Disaster Resilience -
44 PR H e 24t ( Cyberphysical Systems -~ i % @ [l ( Advanced
Communicationg % - Ryt e IR ¥HIF# R 25 AHRE B (WIZCHETE
2 R EEIE ) o NIST 4455~ DC 7 25 #HY Gaithersburg, Md.
(headquarters—234-hectare/578-acre campugy A E 2L FEHIEL ; 5
% 2 [EE7S and Boulder, Colo. (84-hectare/208-acre campusy{ T2




TS NIST 425U ADRHE 0 & B == ( Material Measurement Laboratory
MY ENEE %= (Physical Measurement Laboratorye
(2) MEENEE = (Material Measurement Laboratory
ZOThRE B SR EG R B MR o A ~ o D3RR ~ IR S A
MAEEHER=HEE - HanddstAE 1,300 ZHEEESZY)E
( Standard Reference Materigiif SRM) » fIFE A2 R T E B HIEE
IR R RS M R ESHIAEEET (SRP) %5 < NIST IE&REH
TTRCRAIE R R ARG (E R R UEAETS (Primary Standardl - FR{sH 5
WY B B P #FEEE .47 ( Automated Balance Systeny; ELZE 15 3% ( Gas
Manifold for Evacuating and Filling Cylindeys» 43782 A &5 £ F B st
BT RS - DB R R S iy g MECRIEE Re L - NIST
Tzt R A B N SRR E R SRR AE WG A& 4K NIST Primary
StandardiZ—#E1 TRy 4EE BRRg o AT & R AEE 25 Y)ME (SRM) »
NIST BERFREMLG NFRGEISE AT EF T —RIVEERLR - Hig
NIST $f 10977 #EFTEaERg I TR A RASTHE NTRM (NIST Traceable
Reference Materials @ S5 RASEE AT HITAEHE  WAKFEERRE
Mg 772 (USEPA Protocol rules {#] NTRM = SRM &g AR
FAefl B GMIS (Gas Manufacturers Intermediate Standard|[E]HS 35 B3R
PREBEOR S ZE R B BONUEHY TFIEEAERAS (85 EPA Protocol Gas 7H
SIRORE ST EIE B MEREEE] NIST 1HEH SRM B¢ NTRM - GMIS %
TR - DIRERH - | “
SRP {4 i NIST James E.mm
Norris 8 USEPAF 19804 (%A /
GRS - B B AA A
FHRIMEAE 253.7 nmiFEEE A
BRI Z etk - T BEIRE T » IR SRIMOEERHET R EE
HIHIZEE - — MR RGO L EEEEE - 0 R(DEDER (18) M)
JER (18 FiE IR - 8BRS EEEERIDERETTREE
B AR R G LUCRRSM BN 2470) ~ s il s (EZ 2T 148

6




ee T B EIRIE » M ORFF RSN ~ SRORpE R o5 DA R LA S B s (1 A 4
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ST B LUIROREE ) AT 60 &5 SRPAYEEE - BEIIEGHE4
&k (BIPM) FTeR IRy B & oA i = B IR IEAE AR TR - NIST FRifA 4k
SRR > MiEA SRR > e e TR SR SR R 22 SR
EETUOETTIEEA > FRFSHA IR R B LY 45 BV SREAE i
TTEHIRRI LY - DIHECREEE B A SRPHEIRIVI SIS S - Y SRP
HRIZ 5T 30 BR4F - BRI E B T RS HE - HAT NIST IE4E
LT 2 ARG  AICEHT i RE=MARIEARAY 5 - NI EE
AT IR RS R RIF T HAEGT R E RS AR
IEMES RS ThRE T TR 8IS - (ERER RS TAZ Al sl aeat
ANBHEERENR » B EEIRAEE - WARBRE IR PRI
HEREVIER -

(3) Yy ENEE= (Physical Measurement Laboratory

fZOTHRE RARE B HERT ~ OB - EEBURE BRI -

NIST {8 B SR It BB iR Al A '
B PVTt ( Pressure, Volume, 7

Temperature, and time » HaJ§¢
BERC IR R 0.01 sim S

% 2000 sim: B R e R

EEREAVEIE K(0.01 slm % 300 slm)- [N RIEREHZENEE - B
S b B R B M AUAS  IRIIE R BB 51 [ AR AR B A 7 HLEE S - PVTE
AR AERAER R EERNEZNFER AR EEET B E G
i+ FIH E & RASHHRATRUR KR N RN AGEER - 2B MEEL
HEAAHE R 0.0296 5 » R I FE RIEUEAEE Y K746
B RENEYE - SRS AVE TR BT B EFPURE B E
i o BEE AR BRI RS — R R R TR R Bt E &
TTRIBDZE - 3 PVTURRMEIR SR E FR Kt H as 80 - H AT
W R R B B = IR PVTURRES R BRI B E R R AARAE - &
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REEAE 2SR AIMATS 40 AR5 e BB E A8 18 A R B B iR = A EE

W) > T B ES E0  HI K .47 (laser Doppler velocimetry, LDV FE4E

e+ DURCE 18— (B 5 ER Y UL R PR LA i el 2R PR Ak - HCRTRERR ELay

B EREEE Ry 0.15 m/s T B AR IE B RGO RER EL AR AT 2 > PLIE

R T RIS Ao A 1] ] S HA ORI B - ﬁ%ﬁ@ﬁ%%% 21mx15m
B11.2 mx 1.5 m FIRIFEEHE j
(Tt (B S B
% » HAiECE TR Er Y i ER
CEEE = 2 45 m/sDL K 75 mise S i
ElTbC e S ae ol L I (e S
R 4B SR S AURIEE N N [E 4L & (yaw angles pitch
angle): EEWRIE T HVEHRES T - HEA EREEAE 0 LT #E
I =4 AT B e S AR E I TIRE R SRR YA E DU R
Py R ME TSN ERE S

EEIE{EE (USEPA Research Triangle Park&fi EPA RTP)

EPA RTP i db REEFGIN B 1i8
) Durham: AFEFEREERS [
FL R BRI 9¢ KA AR ET I8 HY £ 22
FTER{Y  {5#E4Y 1.2 million square
feet MHRANIC R B BRa R 2
B ETRLE T 7 GC-Massk REEMFEE = 5% - HINBRFR AR E R IRE
& 5 FEHZERMEREE (NAAQS) fRHImETE:RT » RILESH (2015)
10 H 1 H » £&8HH 10002 5t s At a5 sk ah o - KL 8 /NIFARAELE
75ppbElEE AL £y 70ppbe H T ZE E9{F A EHHEFENTE - BESTE
2 HtpataE PM 22 iR AR T MRS ST ey - H P B S A Ui
(Ultrafine Particalkz fiufir sy ) ¥HERATSZEE - 55 EPARYER UL EUR
Ry—{EML34 26 m x 13 mayfEERZUEVE - FORIEUESA o7 Ry Wi (EES 73 » Fil
ELHVEAEITREY By 3.6 m x 3.0 m o] A BE AL E I PEHIGEE DU TR



TRURD RV N 7 ARG HYRRR 2 BV EAHST - 12 BRI My 1.8
m x 1.5 m> JEEREY S AR TT DL 24 km/h> BT LLIFRIE CFR(code of federal
regulations)i $1 ¥ F-#Eh Eil Wind Tunnel Evaluation of Size Selective Performance

B Bl 1Y 8% 0 GUURL BR B =5
(FRM > FEM)#ETT 14 5EES
5a 0 HATEE 2
HRE R RS EREE
HIERCS A TIR ST - b g I
MEBRELZ2R | | \% e et ey

The size-selective performance of PM,, samplers must be demonstrated in an aerosol wind tunnel
at wind speeds of 2, 8, and 24 km/hr, using monodisperse aerosols from 3 to 25 ym diameter.

Acceptance Criteria ( 2. 8. & 24 km/hr)

Dps, cutpoint =10 £ 0.5 pm

w1 particle density.

8

(  National Homeland L ———

Security Research CenteBiZEIR{(RENE&1EETE - 55 Susan Stonéil
Lourdes Morale$ll|f5 7R/ T2 1Y Air Quality Index (AQI¥H Air Now » £t
A _E Air Quality IndexEi Air Now &R} F B E B esnvEdE - DL
2 FRIRF AT BRI R & BV » WK W BRI TSR - &
PRI AE AR 2 DL T B R asVEUE B - IEAN > BT FERHIR T - EPA
RTP ( National Exposure Research LaboratoryNERL ) Ed gl HIpE 5 1T 3E
A BT S o S A E OS5 Y K5 A8 B B DR L ER 0t & AU 22 n B Ik
%4t (Village Green Project > H mij o] #1755 K AR (ki B BIHRF BH] -
TRt R BT FT AL - A B L T O B8 R R 1t
e R 22 SR B T TAHRBRT 2 S B ERORETH 8 22 SRin B BRI RE K3
BFER  HERNESTHESFEN -

3 EFEAESE 1 571&(EPA Region 1 New England Regional Laboratory)

EPA Region I New England Regional Laboratofigj/> New England

& Chelmsford, Mass #E[& #i[&E| 15 Connecticut, Maine, Massachusetts,
New Hampshire, Rhode Island, Verma#t; s A JI#1 10 Tribal Nations &
H et 2 A o A R B R ETAl B i OR (E SR AH R S 8% - [FIIF ARA E H
REWE 22/ D5ERY 200479 H1rE TTP ( Through The ProbeiE Hi4S4FE1 Region 2
TTP Lab#E{TELYES H4ERr 5% RPDDIN) &5 &M (BITEMEITH K
10 {EDREEEEES » DU EFIERICREIVERRERINL) - 77758
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AT E Y& Environics 910GHREIEZS AT API 7014 22 5%
HEftESETRERRE (S8R 2% SiEtTs P EABREAERE
(34 COwo00-25ppm™ SOz 100-1ppm™ NO2 100-1ppri B S AL AFEAEBR + B
e EFEME SRPHIHETTLL YRGS - MEIRIEZRIHY biast3%-
slopst1.03: interceptst3pph) ik - 58 A 50ft By HEE SR E i
TR (FIREEE T 252 & THERMO ) » B A EF4T
HEREEGEYEIER] (Residence time Fz2 Ozone line loss DAFE{FRZE i
b AR A= E R A (40CFR Part58 Appendix AHJFHRH AR
JE » FAIRSGET TTP BRI H 3 & B0 AKLE US EPA/IOAQPS
AR ke m] (SEER R o RR g ) 4 Re BA B ETHG B TAF -
55 U.S. EPAZDR EVHRE T OVREFRIEN HVHEW 2 NIST M £ 22 s
b ] 51T B Rk N R s RS i B0 AR IE B B = T RCE - B
“ERIACIEAEHY - 51 H Al EEAE RS R R EM PM o Bkt - ARZFH
EFTFRETCLRTEN S BN (PAMS) 22 110k - 55 Baf il PMos HE S
RS ZE R B EEEHINY A 1714 > Region 10K H FRFH (& FEas HEERL
B T — 2SR E SRS FRM FB B HIGEMELES - AR
e TR PR BEA[E] » HLAE R SR 2 B R as B Al AR B EOK - MBS
e RGN RSB AU R & ) 8O SESE - i FRM HYJEAHE
fREN - —EM g EENEIRA R AT EEE: - NI ST
TR E MEREER HRT AL -

55 Region11E a2 Bilbf & — (KA 2 m]
ECHE I BRI 22 BRI - T84 NO2 e PM (T
RIEF B0 - H F ZAHpELFE CairPol CairClip NQ
sensor- Thermo Scientific personal DataRAM BM

monitor~ a Honeywell temperature and relative humid

(RH) sensor

FRZE A AlE 2]

Auhexah LR AR EEZENERRZE (MADEPT) Y40
R (PMps) FB = UaRER Boflh R 4 IHERfrE (NYDEC) Hy N-Core
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Ze R B EOE - MADEPT B &3R8 0 AkpENIE - Bla= A1
pRfR T iRes - BREFAE SR - BlGEES
iaeta g K& RHRiZ%E - BB miRET -
E BT IRy s R B o [HEER R E — AL \
PMys SREEEHING » 1 1900/ FHEEEE - 45 3 RiREE Ao
— 3 AR R A B E R R ©
B o BEWE I 24 {822 DAL A 19 R - (R
HUESRITE S Air Toxic ~ PM JRIE k5 ~ NAAQS
Je PAMS FEEREREDH] - Hrp R & 1 (EEI R e tE)E BRI i (National
Air Toxics Trends Sites NATTS) ~ 4 {E>(ERTEEYHIEE (PAMS) Kz —([E
PM.s 45 B RI4E0E Speciation Trends Network (STNJ Fif#E & 28 e
BRI - HEEIELS IR A SRS E 20154 10 H AR
AR o S JFAY 2 S B R B (IR F AR KR TRF R E &5 R ARG
B IR » WE R R B BB PAG FEEE - ¥ PMo s YRR ES AR RETAd LA
E &) FEM 5= HUC FRM  HATEA 2 (B FEM fes8d T2t %0y
PREREN - SIS B EhEH] DAS THAE » DR HEE AR K BV E
FHZERRE ST -
NYDEC #[& 7 50 %
(R Tew AR R S VA NSRS ]
2FE2FES2E (Queens
Collage) 17= . am/E B Hvh
Ry— 2 DRet SR A BRILEC &
USEPA Region ZZ 5 /EALTINEY 5 {E N-Core BUAILE —) - FR—FKHR
TGAYE RIS - BIRARAZCRIE Z 5 A R A ek 5 B Es R E s i
(trace leve) Rk (SO, CO, nitrogen oxides (NO/NINOy) ) ki
Ao B RS (speciated Pils, PMio2s)  WiFE & PAMS O BiSEYEH
KA b5 A A NATTS sites ¥ > DS HE B AERY B HIE R AF
BBz R BARRES T E 2% - fes T EHBFIRRE S — TR E (£
FLLL Thermoghi Fs £ ) - LTI NIROREENT T THRIF4ESE - sy
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W E AR P THTRR RS R TR AL R R FE A 4 e HORCE S BB
FRIEIEMFRE RN — RS ERIER T - BEAFHRT AR K
FeB o BIHEH S B RS B R K B I AHRR B R ECERiT N B AR
BT » Rl 2 e 2 IBWIRIE R AS Z LR ES: - B F B e miri
BB B =Rl N B T ECE IR - RO B A — AR
JE&T o i NIST E4EE IR -
H AR A SE AR 23
F B AR R AR R BRI N R AT - Rfl i H A EZE R B B
HWESERIIEE » AR HE S B H ARBR AP REREDNEFT ~
T 1 AR BRI 5% oK SRR R M B AR
HARE L RA#S/AF] ¢ Horibaffgas /A F] -
(1) HARMEAKIKEI ( Sumitomo Seika
Chemicaly T-EJig
HAEZB R E AR 1944
o R R ~ /At BUE TRy
BIALFR A s fe T8 o F B Bl
EEALREL ~ WK MRS R ok RS
SRBES > HPEEL TaoeE S 4 E AL g ERE N
20% > DL 1969 3 7155 TR XM (R{EL A ER
BEERE /BN LR) - BREHAREZEEA (JCSS =K
RGN —  HiE R SRR RAG A
7E o TR A% 33,000m2 5 T4 80 A - FEEA4E R Ay Blis r]
Dloy B =FEAREIMNITEA  mEEEE - BAOWRSGZE - E&
tREEE » ARk PR KRR ERY T d T - TR EEL
REE ) TEESHRSEED - BESNEFFRK . HANR
IRER P (8 7 AR R WA RS Mg A %+ 1ff Sumitomo
Seika Chemicalgi 2 7] DA—ZIE A 32 S KA RSN HI A
e CHEE4ER£1%) - SEIRAESERE - TR SE . R
EEE RIS - HE/DINE PR HEE AR S E R
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MSHE R - VERIDREAE ) R ARSI A
Sumitomo Seika Chemicals & EE—Zx A EE T RAEER
B SR BsELARE » 1 E R (8 7 N AR R A E At A B
STHIE - 22T AR A « B AR RS B RS E AT
(F¥& 30Kg~ (HAfERIR 1mg~ £ TEE S 3mg) ki (GC
R Horiba Bt RES TS ) 34l > HobE 154 OB HIE
(RS R E A RS » 48 NML $55E CERIAIEMR -
AR R R AL - FINR E U R A (EE Pk
JRSHS ) EHIEL NIST SRMEASERE - TR AR R RE -
AN B TS - ROk BRI B SRR IV OSEE
ERGE SR L A RS - S E LT R T - TIESEEH
SRS > B EASEBOR (FE - MR IR TS B - NIEIRE
SRR A - — A R A SO R Rt 145> B
BRIV A AT o S o (S A A S P R R B B
fiF - WA IRE -

(2) HORIBA {25 #4 35\ F]

HORIBA A\ E]RITLHA 19544 L4F
HORIBA (/)& 2%£%8  1380{Z H Bl (14 (&
ST - 460 [BEH) BB 197/ |
FEIL i 4 FH%5T - 46 [EM) - 458
E T #1%) 5800 A - HORIBA EHIE/I7: |
TIoERE - SER AR SEBREBILE
H45—p% (20134447 7.8%) - HORIBA £ .
BT A R Bk - OFEER - 2 - UE - JESEH B
B R o0 B SR A BN - SR A FR RS R R
BB A B SRR T - B N AR A ShE
SRAGE - BRSO 24T - SRS - R R RS
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