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Objectives/Topics:
▪ Background science behind Anesthesia and Healthcare Emissions concerns

▪ CMS and ACHC Emissions Standards

▪ Economic and non-economic benefits of implementing sustainability 
measures

▪ Sustainability as a resilience measure against supply chain disruption

▪ Methods to reduce emissions that prioritize patient safety, clinical 
efficiency, and cost savings

▪ How Carbon Stewardship Solutions LLC can assist clinicians and 
healthcare organizations achieve meaningful sustainability measures 
and regulatory compliance→ while allowing them to maintain their focus 
on delivering great patient care
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Get to Know Us



Dan Hesler, MD, FASA  Bio:
▪ B.S. Clinical Laboratory Science- Indiana University School of Medicine
▪ M.D.- Indiana University School of Medicine
▪ General/Trauma Surgery Internship- University of North Carolina/New Hanover Regional Medical Center
▪ Anesthesiology Residency- Indiana University School of Medicine
▪ Board Certification- American Board of Anesthesiology
▪ Fellow- American Society of Anesthesiologists

▪ Attending Anesthesiologist- Franciscan Health (since 2010)
▪ Multiple leadership positions- former Chief of the Medical Staff and current Chief of Anesthesiology

▪ Adjunct Clinical Assistant Professor of Anesthesia- Indiana University School of Medicine
▪ Public Health Officer- Fountain County (Indiana) Health Department
▪ Tactical EMS Medical Director- Montgomery County (Indiana) Multijurisdictional SWAT Team
▪ Regenerative Farmer- Hesler Family Farms LLC

▪ 2025 River-Friendly Farm of the Year award (Indiana SWCD); 2024 Charles Deam Forest Stewardship Award 
regional finalist; 2024 Hoosier Homestead Award

▪ Partner/Consultant- Carbon Stewardship Solutions LLC

▪ Winner- 2025 Franciscan Health Blue Skies Innovation Challenge-
“Franciscan Anesthesia Net Zero” project

▪ First documented emissions-neutral anesthesiologist (since 2020)

▪ dan@carbonanesthesia.com



Dan Hesler, MD, FASA  Bio:
Sustainability coursework completed:

▪ University of Florida: Sustainable Agricultural Land Management
▪ Michigan State University: Forest Carbon Credits and Initiatives 
▪ University of Illinois: Sustainability Consulting 
▪ University of Illinois: Introduction to Sustainability 
▪ Corteva Agrisciences/Indigo Ag: Certificate in Carbon Farming Principles I & II
▪ Indiana University Richard Fairbanks School of Public Health: Health Officer Boot Camp 
▪ University of London: Doing Economics- Measuring Climate Change/Carbon Accounting
▪ University of Florida: Agroforestry I, II, III, IV, & V
▪ University of Western Australia: Best Practice Farming for a Sustainable 2050
▪ Johns Hopkins University Bloomberg School of Public Health: An Introduction to the U.S. Food System-

Perspectives from Public Health
▪ American Society of Regional Anesthesia: Environmental Sustainability Symposium
▪ University of Michigan School of Public Health: Foundations of Public Health Course



Ben Froedge, RN, MHA  Bio:
▪ B.A. Psychology- Wabash College 
▪ B.S.N. Nursing- Purdue University
▪ M.H.A.- Ohio University
▪ Sustainability Consulting/Life Cycle Analysis coursework- University of Illinois

▪ Strategic Deployment Specialist- Franciscan Transformation Team (2022 – Current)
▪ 12 Years Clinical Experience

▪ 7 Years Clinical Nursing as Emergency Department Registered Nurse (2010 – 2017)
▪ Certified Emergency Nurse (Since 2016)

▪ 5 Years Clinical Leadership
▪ ED Clinical Operations Manager (2017-2019)
▪ Director of Emergency Services (2019 – 2022)

▪ Nurse Executive Board Certified (Since 2019)
▪ Prior position:

Leadership, Onboarding, and Operational Launch- HCA Healthcare

▪ Winner- 2025 Franciscan Health Blue Skies Innovation Challenge (for “Franciscan Anesthesia Net Zero” project)

▪ Currently Sitting for CPA Examinations (2026)  

▪ Fountain County Health Board member



Richard Parker, MBA CHFM  Bio:
▪ Richard L. Parker is the Associate Director for Life Safety and Physical Environment at ACHC. 

▪ Leads national work in hospital and ASC accreditation, code compliance, and operational 
safety. 

▪ Develops standards, education, and strategic initiatives that help healthcare organizations 
strengthen performance through practical, risk-based approaches.
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Background Science on Anesthesia Emissions



The Science Behind Anesthesia 
Emissions Concerns
Anesthesia’s volatile gases are potent 
greenhouse contributors 

Anesthesia= 10% of total U.S. healthcare 
emissions 
(1% of total U.S. emissions)

Estimated public health impact (CMS, 2024): 
250,000 deaths
$22 Billion costs by 2030

1%9%

90%

Anesthesia's Role in U.S. 
Emissions

Anesthesia

Healthcare (other)

Non-healthcare
sources

References:

https://global.noharm.org/sites/default/files/documents-
files/5961/HealthCaresClimateFootprint_092319.pdf

CMS Decarbonization and Resilience Roadmap (2024)

https://global.noharm.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://global.noharm.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://global.noharm.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://global.noharm.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf


The Science Behind Anesthesia 
Emissions Concerns
Known Culprits:

▪ Nitrous Oxide

▪ Desflurane

▪ Sevoflurane

▪ Isoflurane

▪ Halothane



ACHCU is a brand of ACHC.

The Science Behind Anesthesia 
Emissions Concerns

Reference: Global Warming and Ozone Depletion: The Real Cons of Nitrous Oxide Use (asra.com)

https://www.asra.com/news-publications/asra-newsletter/newsletter-item/asra-news/2022/07/29/global-warming-and-ozone-depletion-the-real-cons-of-nitrous-oxide-use
https://www.asra.com/news-publications/asra-newsletter/newsletter-item/asra-news/2022/07/29/global-warming-and-ozone-depletion-the-real-cons-of-nitrous-oxide-use


Regulatory Standards: CMS

Reference:

https://nam.edu/news-and-insights/climate-action-
through-innovative-policy-new-initiative-aims-to-
improve-health-care-sustainability/

https://www.cms.gov/newsroom/cms-round-up/cms-
roundup-apr-19-2024
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Regulatory Standards: CMS



Regulatory Standards: ACHC
[Resource Management and Optimization (RMO) Certification Framework]
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Regulatory Standards: ACHC
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Case Study: Dr. Hesler’s Personal Journey



ACHCU is a brand of
ACHC.

Dr. Hesler’s Personal Journey

What Dr. Hesler’s personal experience has taught:

▪ Safe for patients
▪ Does not impede clinical efficiency or cause inconvenience
▪ Provides a more cost-effective anesthetic
▪ Steps can be accomplished reasonably with purposeful action plan
▪ There is a transition period required to re-wire clinician habits
▪ Requires a motivated clinician 



ACHCU is a brand of
ACHC.

Dr. Hesler’s Personal Journey
Dr. Hesler: a pioneer in Anesthesia Emissions Neutrality since 2020

The Method:
1.) Reduction of emissions footprint (80-90% of anesthesia emissions preventable without 
compromising patient safety)

2.) Mitigation of the balance of the emissions footprint which cannot be safely eliminated from 
delivery of an anesthetic (using selectively curated healthcare carbon offset credits)

3.) Documentation of net emissions neutrality

Since 2020, his voluntary action has resulted in cost-savings for his hospital, and has not adversely 
impacted patient safety or clinical workflow

Stemmed from his passion for conservation and sustainability as a component of his faith and his farm 
background (“Creation Care” for the natural resources he’s been blessed to care for during his lifetime)



ACHCU is a brand of
ACHC.

Emissions Offset Credits

The critical step to full “Emissions Net Neutrality” is mitigating what cannot be reduced with high 
quality offsets

Utilized selectively curated mitigation credits to Avoid “Greenwashing”
▪ Sourced from regenerative agriculture operations in the U.S. (lots of fraud with many international 

projects that lack rigorous checks and balances)—this also has tangible benefits as it provides an 
economic incentive for U.S. farmers to adopt [costly] sustainability practices on more acres

▪ Farms and all records are subject to audit (to ensure the highest integrity of mitigation credits) 

▪ Avoids Leakage (just simply shifting emissions to another area)
▪ Additionality (introduces enhanced sustainability practices)
▪ No Over-Crediting (uses accurate baselines and science-based measurements for mitigation value)
▪ Registry and Transparency (accurate and detailed records)
▪ No Double-Counting (credits are serialized and retired after use)



ACHCU is a brand of
ACHC.

Emissions Offset Credits
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Why do we need a Sustainability Program?



▪ Financial Benefits
1.) Cost Avoidance

▪ Pharmacy: Inhaled Anesthetic Agents (Desflurane and Sevoflurane)
▪ Medical Gas (Oxygen, Medical Air, Nitrous Oxide)
▪ Physician Retention 
▪ Future Penalties Avoidance

2.) Increased Revenue Opportunities
▪ Reimbursement from Payers
▪ Increased Market Share
▪ Marketing/ Patient Capture
▪ Human Resources

▪ Emissions Standards Compliance (especially net-zero Scope 1 Emissions from anesthetic gases)—
regulations are coming; this is a moment to be proactive

▪ Strategy against Supply Chain Distruption (good stewardship of 
resources, especially in times of national shortages)

▪ Creation Stewardship/Environmental Benefits

Potential Benefits of Sustainability
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Potential Benefits of Sustainability



Potential Benefits of Sustainability: 
What is Our Legacy???
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Cost Avoidance provided by 
Sustainability Measures



Section
1

Conversion from Desflurane to Sevoflurane
▪ 1 MAC (amount of anesthetic required for an average patient’s general anesthetic) requires 

only 27% as much Sevoflurane as Desflurane (1.8 vs 6.6 for 1 MAC)
▪ Cost per bottle (per 340B pricing):

Sevoflurane = $67/ bottle (250 ml) → $0.27 per ml
Desflurane = $148/ bottle (240 ml) → $0.62 per ml

▪ Cost per MAC equivalent:
Sevoflurane = 1.8 x $0.27 = $0.49
Desflurane = 6.6 x $0.62 = $4.09

▪ Sevoflurane is only 12% as costly per MAC equivalent as Desflurane

Economic Benefits of Sustainability:
Cost Avoidance



Section
1

Low-Flow Anesthesia 
▪ Reduced flows = reduce anesthetic agent (Sevoflurane or Desflurane) consumption 
▪ Target = 1 LPM fresh gas flow rate average

Current use approximately 4 LPM fresh gas flow rate (national average)
Reduced Oxygen and Medical Gas spend by 75% of current Anesthesia Department use
Reduced Inhaled Agent (Sevoflurane and Desflurane) spend by 75% 
This savings can be even more drastically reduced once older anesthesia machines are replaced 
(newer machines can safely run even lower flow rates)

LOW-FLOW ANESTHESIA, COMBINED WITH CONVERSION FROM DESFLURANE TO SEVOFLURANE 
→ POTENTIAL COST SAVINGS OF 97% PER HOUR OF ANESTHETIC

Economic Benefits of Sustainability:
Cost Avoidance



Section
1

Nitrous Oxide
Decentralizing Nitrous Oxide Supply

▪ Current pipeline and manifold systems have been shown to leak 75-95% prior to the 
anesthesia machine (Sherman, 2024)1

▪ Wasted Money
▪ Environmentally Irresponsible

▪ Solution:
▪ Decommission central pipeline/bulk tank Nitrous Oxide
▪ Utilize existing Nitrous Oxide tanks on the back of every anesthesia machine—the only 

expense would be to stock spare tanks to refill this
▪ Nitrous Oxide and Desflurane are the two worst emissions offenders→ modifying use of these will 

make the biggest gains in sustainability efforts
▪ Aligns hospital with new ACHC standards [ACHC RMO Standard 3.1 (Low Emissions Anesthetic Practices)]

1 Reference: https://pubs.asahq.org/monitor/article/88/2/33/139724/It-s-Time-Hospitals-Abandon-Nitrous-
Oxide-Pipes

Economic Benefits of Sustainability:
Cost Avoidance
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Nitrous Oxide: Rusted/Compromised System→ Opportunity for Massive N2O Losses

Economic Benefits of Sustainability: 
Cost Avoidance

ACHC RMO Standard 3.1 (Low 
Emissions Anesthetic Practices):
▪ A routine evaluation of the central 

piped nitrous oxide system is 
conducted at least every 2 years, 
beyond code requirements, to identify 
leaks (which have been shown to leak 
75-95% of the overall nitrous oxide 
before arriving in the OR).

▪ Organizations should consider 
converting nitrous oxide from 
centralized piped systems to being 
delivered at the point of care via 
portable cylinders.



Economic Benefits of Sustainability:
Cost Avoidance

Improved Physician Retention as a strategy of Cost Avoidance

National average costs for turnover in Physician Anesthesiologist:
Recruiter Fees: $80,000 - $135,000 
Onboarding: $5,000 - $15,000
Relocation Costs: $5,000 - $20,000
Sign-On Bonuses: $50,000 - $150,000
TOTAL COST range: $140,000 - $320,000 (average = $245,000)

(Goal of our initiative: retain 1 physician that would have otherwise been lost to another system within 
the next 3 years)



Economic Benefits of Sustainability:
Cost Avoidance
Penalty Avoidance Strategy:

▪ Future emissions taxes and compliance penalties have high likelihood of reality
▪ Implications of the US Healthcare Sector Climate Pledge
▪ HHS targeted massive cuts in emissions

[On pause at the moment while HHS is reevaluating all programs.]
2030: 50% Emissions Reduction target
2050: Net-Zero Emissions target
Targeted Scope 1, 2 and 3 Emissions from healthcare organizations



Economic Benefits of Sustainability:
Cost Avoidance
Resilience Strategy against Supply Chain Disruptions:

▪ Systems that utilize less resources per patient will be better positioned against future supply chain 
disruptions

▪ What if the IV Fluid Crisis of 2024 repeats itself, and this time anesthetic agents are impacted?
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Economic Opportunities provided 
by Sustainability Measures



Economic Benefits of Sustainability:
Increased Revenue Potential

Increased Market Share and Reimbursement opportunities:

▪ Preferred contracts with Insurance Payers
▪ Preferred service provider for Major Local Employers
▪ Become preferred service provider for Patients concerned about 

sustainability
▪ Become an attractive employer to Employees concerned about 

sustainability
▪ Marketing/Public Relations opportunities
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Strategies to Implement 
Sustainability Measures



Strategies to Implement 
Sustainability Measures

1.) Define the Need and Scope of the sustainability project for your organization
2.) Identify Champions in your organization

Useful to have at least 1 practicing physician engaged who is impacted by this project
3.) Obtain Benchmark Data  
4.) Integrate EMR Data to have live-time actionable information guiding decisions
5.) Education of all Clinicians

Necessary for buy-in as well as informed habit changes
6.) Decommission Nitrous Oxide pipelines and convert to point-of-care delivery
7.) Encourage Low-Flow and Desflurane-sparing anesthetics when safe and effective
8.) Documentation 

“It didn’t happen if you didn’t document it.”
Internal Reports: recommend quarterly (helps hospital and clinicians act in “real time”)
External Compliance Reports: annually

9.) Work with a strategic partner if it makes more sense for your organization
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How Carbon Stewardship Solutions LLC
can be your Strategic Sustainability Partner





Carbon Stewardship Solutions LLC can offer:

▪ End-to-End Comprehensive Solutions for organizations that wish to outsource all aspects of sustainability
or:

▪ Limited-Service Engagements for organizations that wish to in-house some areas of a sustainability plan, 
but need help on other areas

▪ Physician Anesthesiologist-led company
▪ Based on common-sense and practical solutions emphasizing:

▪ Patient Safety
▪ Clinician Efficiency
▪ Cost-Conscious Solutions (many solutions actually SAVE MONEY)
▪ Methods tested in the real-world by actively practicing clinicians
▪ Supply Chain: Resilience to Disruptions

Carbon Stewardship Solutions LLC:
Your Strategic Sustainability Partner



Carbon Stewardship Solutions LLC can offer:

▪ Engagement with any/all team members (Clinicians, OR Managers, C-suite members)
▪ Baseline Benchmark Assessments
▪ Clinician Education (succinct and easily completed) and Peer Mentoring

▪ Quarterly Reports for actionable clinician engagement
▪ Peer-to-Peer Coaching from a practicing anesthesiologist

▪ EMR-based data assessments
▪ Nitrous Oxide pipeline assessments (and decommissioning via certified affiliates if needed)
▪ Mitigation Offset Credit sourcing (curating only high standard credits)
▪ Regulatory Compliance services: 

▪ An understanding of CMS and ACHC standards and how to best achieve these in a practical fashion
▪ Policy Development (that complies with regulatory standards, but emphasizes common-sense 

measures)
▪ Institutional CO2e reporting paperwork
▪ Documentation reports for a successful survey (Annual Reports)

Carbon Stewardship Solutions LLC:
Your Strategic Sustainability Partner



Thank you!

Contact info:
Dan Hesler, MD
dan@carbonanesthesia.com
# 317-946-0060 (cell)

mailto:dan@carbonanesthesia.com


Current Offerings



Current Offerings



Accreditation Commission for Health Care
We Offer a Better Accreditation Experience 

About ACHC

▪ Founded in 1986.

▪ More than 25 healthcare accreditation programs.

▪ CMS Deeming Authority for Acute Care Hospital 
and Critical Access Hospital.

▪ 98% customer satisfaction rating.

▪ More than 25,000 locations accredited.

Find out how we can help at achc.org.

https://www.achc.org/


Why ACHC? 
Straightforward standards.
Access to real clinical experts. 
Dedicated account advisors.
Expert-developed resources.
Customer care that puts you first.
Monthly free education opportunities  for 
hospital customers.

Accreditation Commission for Health Care
We Offer a Better Accreditation Experience 
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