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Background

The Commerce City refinery has 
changed over time, as has the 
community around it.

• Operational in 1931

• Denver Metro Population in 1930 was 288,000

• Denver Metro Population now is > 3 million



CCND Air Monitoring: program goals

Respond to the needs of our neighbors who told Suncor 
community air monitoring was a high priority

Implement the program in a coordinated and collaborative 
manner with existing air monitoring networks in the region

Provide the community with easy-to-access air monitoring 
information, in English and Spanish
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CCND Air Monitoring: program progress

Meetings with regulators, 
other government 

stakeholders and the 
community

Equipment testing and 
deployment by

Montrose

• Quality assurance / quality 
control checks

• Daily data review and 
evaluation

• Public feedback monitoring 
and stakeholder input

• Quarterly data analysis

Launch of 
www.ccnd-air.com

http://www.ccnd-air.com/
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Monitoring Program Compounds

Pollutant/Parameter Impact Sources

Total vola t ile  organ ic com poun ds (tVOC) Odor , ozon e precu r sor , health In dustry, veh icles, solven ts

Specific vola t ile  organ ic com poun ds (VOCs) Odor , ozon e precu r sor , health In dustry, veh icles, solven ts

Su lfu r  dioxide (SO2) Health  (asthm a), sm og Burn in g coal, in dustry, volcan os

Nitrogen  oxides (NO an d NO2) Ozon e precu r sor , r espir a tory health Veh icles, in dustry, tobacco

Carbon  m on oxide (CO) Health In dustry, veh icles

Hydrogen  su lfide  (H2S) Odors, eye an d lun g ir r itan t In dustry, geo- therm al

Par t icu la te  m atter  less than  2.5 m icron s in  
size  (PM2.5) Visibility, health In dustry, veh icles, fir es

Win d speed, win d dir ect ion , tem peratu re , 
r e la t ive  hum idity Source  of even t  iden t ificat ion NA

Note: Items shaded green utilize low and mid cost sensors
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Location  con sidera t ion s:

• With in  th ree  m iles of the  Com m erce  
City Refin ery

• Proxim ity to other  in du str ia l sou rces

• Win d data  taken  in to accou n t 

• Com m u n ity in pu t

• Nearby bu ildin gs an d other  stru ctu res

• Safety, ability to access the  site

Monitoring 
Program Locations

 10 locations established

Predominant Wind Direction
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• AQMesh Pods for  SO2, CO, NO, NO2, H2S

• Aeroqu al AQM65 for  SO2, CO, NO, NO2, 
an d H2S 

• Lu n ar  Ou tpost  for  tVOC, PM2.5 an d 
tr iggered specia ted VOC can ister  
collect ion  an a lysis of 59 an a lytes

• PTR-TOF-MS m obile  pla tform

Monitoring 
Program Approach
Combination of sensors 
and techniques
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• Qu ar ter ly

• Mobile

• Very low detect ion  lim its (par ts per  t r illion )

• 64 com pou n ds (typica l com pou n d su ite  in  
u rban  an d in du str ia l a r eas)

• Real t im e an d con tin u ou s (1 secon d)

• Weather  sta t ion  an d GPS

Monitoring 
Program Technology
Proton Transfer Reaction, 
Time -of-Flight Mass Spectrometer

Example PTR Trace – Chicago Area
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• Pu blished m on itor in g plan
• In it ia l ca libra t ion  a t  m u lt iple  con cen tr a t ion  

levels
• Co- loca tion  checks
• Side-by- side  stu dy with  EPA/CDPHE 

m on itor in g sta t ion s
• Daily an d / or  m on th ly accu racy checks
• Mon th ly in spection s
• Opera t ion s an d m ain ten an ce
• Data  pla tform  checks

Quality Assurance
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• Mon itor in g equ ipm en t  com m un ica tes to “cloud” 
pla tform  via  cellu lar  techn ology

• Public- facin g webpage in cludes n ear  rea l- t im e 
readin gs of m on itor in g equ ipm en t , labora tory 
an alysis an d m obile  van  da ta

• Resou rces with  in form ation  an d hea lth  stan dards

• Per form  au tom ated system  checks (quality con trol)

- Regu lar  data  accu racy checks (r an ge check, fla t  lin e  
checks, “n o data” a ler ts)

- Daily n etwork  “health” r epor ts

• Exclusive da ta  con trol by Mon trose sta ff

• Process an d in it ia te  collect ion  of can ister  sam ple

• Mobile  app with  City of Den ver ’s Love My Air  
program

• Autom ated repor t in g

Monitoring Program Data Platform
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• Qu ality assu ran ce (va lida t ion  
checks) su m m ar ized

• Data  recovery su m m ar ized

• High  level n ar ra t ive an d program  
u pdates an d chan ges

• Com par ison s to NAAQS an d health  
based stan dards (EPA’s Acu te  
Exposu re Gu idelin e Levels AEGLs) 

• Developed an d reviewed by 
toxicologist

Reporting
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Reporting (PTR -TOF-MS Data)
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Lessons Learned 
and Next Steps
• Operat ion al for  ~9 m on ths

• Data  recovery grea ter  than  95%

• QA has been  excellen t

• No exceedan ces to NAAQS or  AEGLs

• “Challen ges” with  solar  power  for  AQM65

• Im provem en ts to look of “sen sors”

• Som e sen sor  issu es (e .g., dry hot  en viron m en t)

• Techn ology advan cem en ts th rou gh  software u pdates

• Mixed feedback from  com m u n ity, press, r egu la tor s, 
loca l govern m en ts
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Thank you!
www.ccnd -air.com

Patrick Clark
Mon tr ose Air  Qu a lity Ser vices, LLC
pclark@m on trose-en v.com

Robert Mennillo
Su n cor  En er gy (U.S.A.) In c.
rm en n illo@sun cor .com
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