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CO Reg 7 Continuous 
Monitoring

Objectives

• SB-181 a llows loca l govern m en t to 
r egu la te  the  su r face  im pacts of oil an d 
gas opera t ion s in  a  r eason able  m an n er  
to address a ir  em ission s an d a ir  qu a lity 
to protect  an d minimize adverse impacts 
to public health, safety, and welfare

Requirements

• Mon itor in g Plan  – 60  days pr ior  to dr illin g

• Mon itor in g for  Methan e, tVOC, BTEX, or  
Ben zen e

• Con tin u ou s m on itor s with  ability for  
m on itor  da ta  to t r igger  n otifica t ion s

• Ju st ified act ion  levels tha t  m ay r equ ir e  
n otifica t ion  to CDPHE

• Mon th ly r epor t in g
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Technology Deployed Across Colorado

Regulation 7 - sensors
• Meteorologica l sen sors
• Photoion iza tion  detector s

- Can ary S
- Sen sit SPOD
- Aeroqu al AQS1
- Ear thview AlphaSen se
- SGA Sm ar t  Sen se
- Praxis/OP Cu be

• Metal oxide Sen sors
- Airwatch
- Ter ra  AirGu ardian

Source: AQCC meeting – Colorado oil and gas monitoring program briefing
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Current Ways tVOC is Used 
as a Benzene Surrogate

Usin g Ben zen e (ppb)- to- tVOC
(ppm ) (BTT) r a t ios der ived via :

• Histor ica l ben zen e tube or  sum m a 
can ister  an d tVOC m on itor  
collocation

• Modelin g to determ in e est im ated 
ra t io from  worst  case  scen ar io 
sou rce (th ief ha tch )
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Accurate Ratio 
Determine Solution

Hardware

• Photoion iza t ion  Detector  (PID) with  
Au to-Tr igger  Su m m a Can ister

• Meteorologica l Sta t ion

Software

• Con cen tr a t ion  Aler ts

• QA/QC Aler ts (Sam ple  In tegr ity)

• Tr ian gu la t ion  an d Sou rce Iden tifica t ion

• Rem ote Tr igger in g of Su m m as

Canister Valve Controller
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Ratio Determination

Site  Phase
10 -sec Ben zen e 
Con cen tra t ion  (ppb)

10 -sec tVOC
Con cen tra t ion  (ppm ) Ratio

Phase  A 43.6 4.95 8.8

Phase  A 27.9 1.24 22.5*

Phase  A 15.0 1.49 10 .1

Phase  A 1-Hour  Sam ple  In terpola tion 8.1

Phase  A 1-Hour  Sam ple  In terpola tion 9.5

Phase  A 9.74 0 .70 13.9

Phase  B 13.2 1.42 9.3*

Phase  B 24.4 0 .92 26.6

Phase  B 17.1 0 .89 19.2

Phase  B 71.98 1.29 55.6*

Phase  B 39.8 1.4 28.42
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Applying Ratio

Baseline Correction

Ratio Applied
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Site  Phase
Ben zen e (ppb)- to- tVOC
(ppm ) Ratio

1-hou r  Ben zen e Sum m a 
Resu lts (ppb)

1-hou r  Ben zen e 
Predicted Resu lts (ppb) Er ror  (%)

Phase B 55.6 14.7 17.4 18.5

Phase B 26.63 11.0 11.6 5.9

Phase B 19.2 4.56 4.54 0 .3

Phase B 9.3 7.84 6.15 22.0

Results of Simultaneous Samples So Far
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Site  Phase
Ben zen e (ppb)- to- tVOC
(ppm ) Ratio Applied

14-Day Ben zen e Tube 
Resu lts (ppb)

14-Day Ben zen e 
Predicted Resu lts (ppb) Er ror  (%)

Phase A 9.12 0 .312 0 .240 23.0

Phase A 9.12 0 .268 0 .237 11.5

Phase A 9.12 0 .247 0 .236 4.5

Phase A 9.12 0 .426 0 .346 18.7

Phase A 9.12 0 .326 0 .325 0 .4

Phase A 9.12 0 .310 0 .30 6 1.4

Phase A 9.12 0 .357 0 .325 9.1

Phase A 9.12 0 .318 0 .366 14.9

Phase A 9.12 0 .320 0 .317 0 .9

Phase A 9.12 0 .275 0 .275 0 .0

Phase A 9.12 0 .315 0 .242 23.3

Phase A 9.12 0 .311 0 .237 24.0

Phase B 27.8 1.81 1.49 18.0

Results of Previously Collected Samples
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Conclusions

• If u sin g low cost  tVOC solu tion , the  da ta  m ust  have a  baselin e 
cor rection  to accoun t dr ift

• Must have con fiden ce on  the sou rce to be able  to apply cor rect  r a t io

• An  average 11.6% er ror  provides a  grea t  screen in g tool, n ot  a  
r eplacem en t for  direct  m easu rem en ts

• Usefu l tool to dr ive m ore proactive respon se ra ther  than  cu r ren t  
m ethods tha t  a re  r eactive
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Next Steps

• More data  n eeds to be collected to ga in  con fiden ce in  ra t io 

• Determ in e if the  ra t io wou ld be specific to each  opera tor , phase of 
site  opera tion , an d/or  geologic region
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Thank you!

Austin Heitmann
Director -Em ergin g Techn ology
aheitm an n @Mon trose-en v.com
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