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100% employee-owned Engineering, 
Architecture, and Planning firm

109 year old firm headquartered 
in Saint Paul

Core Values

• Dedicated to excellence, professionalism 
and ethics

• Long-standing trusted relationships

• Reputation for confidentiality

• Business management approach

• Committed to employee development
and collaboration

TKDA Overview



Resilience Policy & Guidance

• MN Resiliency Collaboration

• American Society of Adaptation Professionals

• ULI - MN Resilient Communities Council

• ASHRAE - Climate Change Position Document

• ASHRAE - Climatic Information Technical Committee

• ASHRAE - Global Climate Change Technical Committee

• ASHRAE - Government Affairs Committee

• ASHRAE - Resilience and Security Technical Committee

TKDA Leadership



MINNEAPOLIS – RCP8.5 (95% WARMING)

Australia heatwave: 

Nation endures hottest 

day on record.
December 17, 2019 



MINNEAPOLIS – RCP8.5 (95% WARMING)





America’s Fastest Warming Places



America’s Most Water Strained Locations



Observed changes in the 20-year return value of the 

seasonal daily precipitation totals for the contiguous 

United States over the period 1948 to 2015 using data 

from the Global Historical Climatology Network (GHCN) 

dataset. (Figure source: adapted from Kunkel et al. 

2013;61 © American Meteorological Society. Used with 

permission.)

Projected change in the 20-year return period 

amount for daily precipitation for mid- (left maps) 

and late-21st century (right maps). Results are 

shown for a higher scenario (bottom maps, 

RCP8.5). These results are calculated from the 

LOCA downscaled data. (Figure source: CICS-

NC and NOAA NCEI).



Duluth Flooding (2012)



Duluth Flooding (2018)

Lake Superior October 10, 2018  (Clint Austin / Forum News Service)

MPR News-Oct 19, 2018

"We are fully committed to not only restoring these assets back to their original state 

but to ensure that they are rebuilt to resiliency standards to withstand future 

storms.“  

Keith Hamre – Duluth Director: Planning & Construction Services 

MPR News-Oct 19, 2018



General Circulation Model (GCM)

Computational Fluid Dynamics (CFD) Modeling – Science Drives the Simulation



General Circulation Model (GCM)

Computational Fluid Dynamics (CFD) Modeling – Science Drives the Simulation



Representative Concentration Pathway (RCP)



Intergovernmental Panel on Climate Change 
(IPCC) 2014

RCP8.5.  Under this scenario, greenhouse gas emissions would continue to rise at 

current growth rates through the year 2060, then gradually slow after that.



MINNEAPOLIS – RCP8.5 (95% WARMING)



Model Code of Practice: 
Principles of Climate Change 
Adaptation for Engineers -
2015

“With increasing understanding of the scope and 
impact of climate change, professionals may be 
held accountable for anticipating the impacts of 
climate change on their professional work.”

“Reliance on codes, standards and 

professional guidelines that fail to reflect an 

understanding of the impact of climate 

change may not be sufficient to mitigate 

potential liability related to managing those 

impacts on professional work.” 



2016 Building Industry 
Statement on Resilience

The ability to prepare and 

plan for, absorb, recover 

from, and more 

successfully adapt to 

adverse events.



To improve the resilience of buildings, 
infrastructure, public spaces and 
communities:

• Research materials, design techniques, construction procedures, and other methods 

to improve the standard of practice.

• Educate our profession through continuous learning. Through coordinated and 

continuous learning, design, construction and operations professionals can provide 

their clients with proven best practices and utilize the latest systems and materials to 

create more resilient communities.

• Advocate at all levels of government for effective land use policies, modern building 

codes, and smarter investment in the construction and maintenance of our nation’s 

buildings and infrastructure.

• Respond alongside professional emergency managers when disasters do occur. 

Industry experts routinely work in partnership with government officials to survey 

damage, coordinate recovery efforts, and help communities rebuild better and 

stronger than before.

• Plan for the future, proactively envisioning and pursuing a more sustainable built 

environment.



Recent & Relevant Changes

Climate Change Position Document

*Revised Fall 2018*

Resilience and Security Technical Committee

*New January 2019*

Credit: Climate Science Special Report. 
Fourth National Climate Assessment (NCA4), Volume I

Recent & Relevant Changes

Climate Change Position Document

*Revised Fall 2018

Resilience and Security Technical 

Committee

*New January 2019

New Climate Change Chapter

* Next Fundamentals Handbook 



Committee on Adaptation 
to a Changing Climate

Research and development related to a changing 
climate and its effects on the safety, health and 
welfare of the public as it interfaces with civil 
engineering infrastructure.

– Building and other 
structures

– Coastal, river and 
port facilities

– Communications

– Dams

– Earthworks and 
foundations

– Energy generation 
and transmission

– Storm water

– Transportation

– Water Supply

– Wastewater 
Treatment



The underlying approaches 

in this manual of practice 

(MOP) are based on 

probabilistic methods for 

quantitative risk analysis, 

and the design framework 

provided focuses on 

identifying and analyzing 

low-regret, adaptive 

strategies to make a project 

more resilient.

Committee on Adaptation 
to a Changing Climate



National Climate 
Assessment (NCA)



National Climate Assessment (v4.2)
US Transportation Assets and Goals at Risk, Figure 12.1 



Value on Mitigation



Funding Opportunities

•National Public Infrastructure Pre-Disaster Hazard Mitigation 
(Section 1234):

Authorizes the National Public Infrastructure Pre-Disaster Mitigation fund, 
which will be funded through the Disaster Relief Fund as a 6% set aside 
from estimated disaster grant expenditures. This allows for a greater 
investment in mitigation before a disaster. 

This new program is named:
Building Resilient Infrastructure and Communities (BRIC) and it will 
allow FEMA to support states and communities to undertake new and 
innovative infrastructure projects that reduce the risks they face from 
disasters.

This funding also included up to $12.5 million to help states, localities, 
territories and tribes develop future mitigation projects.

FY 2019 budget line item:  $383 Million (as of Sept 30, 2019)

Disaster Recovery Reform Act (DRRA) of 2018



Multiple Threats to Buildings

• Extreme Precipitation Flooding – climate change 

• Extreme Temperatures – climate change

• Air Quality – Increased particulates (smoke, dust, 
debris)

• High Wind Events – Nor’easters, Hurricanes, 
Tornadoes

• Drought – climate change

• Utility Failures – The Big Blackout

• Terrorism – impact on transportation and 
infrastructure

• Earthquake

• Hurricane Storm Surge



First Steps:  Risk Assessments for Resilience

• Identify plausible, defensible adverse events

• Identify desired outcomes

• Identify existing assets

• Identify existing liabilities

• Develop strategies to ‘absorb, recover and adapt’ 
to adverse events.



MEP Mitigation

• Relocate
electrical 
equipment 
to higher 
floors



MEP Mitigation

• Raise Critical 
Functions Above 
Flood Level



Insurance and Building Codes

Concrete pays off for house battered by Hurricane Michael, Credit to The Times.



Liability Risk -
AIA Adopts New Rules and
Ethical Standards for 
Members

September 2018

• Climate change: members should incorporate adaptation 

strategies with their clients to anticipate extreme weather 

events and minimize adverse effects on the environment, 

economy and public health (Ethical Standard 6.5). 

• Members shall consider with their clients the environmental 

effects of their project decisions (Rule 6.501). 

• Energy conservation: members should set ambitious 

performance goals for greenhouse gas emission reduction with 

their clients for each project (Ethical Standard 6.1).

• Water use: members should optimize water conservation in 

each project to reduce water use and protect water supply, 

water quality, and watershed resources (Ethical Standard 6.2).



Engineering Design Choices – Risk Liability

• Historic Climatic Data is legally defensible, follows current 

Standard of Care and is technically inaccurate.

• Climatic Model Outputs include assumptions, changing science, 

model errors and do not include unexpected surprises.

Inaction is an implied decision  

- betting that historical 

climate conditions are the best 

forecast of the future.  



91st Minnesota Legislature

(b) Licensed professional engineers must earn a minimum of 24 
professional development  hours, of which two must be dedicated to 
professional ethics and two must be dedicated to  the impacts of 
climate change on the profession, per biennial renewal except for the 
carryover  permitted. The ethics and climate change hours must have 
been earned during the biennium  to which they are applied and shall 
not be used toward carryover. 

•HF 2452 / SF 2658
Bills relating to professional licensing; requiring licensed professional 
engineers to earn  professional development hours dedicated to the 
impact of climate change;  amending Minnesota Statutes 2018, section 
326.107, subdivision 1. 



Beth Tomlinson, PE, CxA, LEED BD+C 

Senior Engineer, 

Facility Sustainability and Resilience Leader

TKDA
444 Cedar Street, Suite 1500

Saint Paul, MN 55101

P 651.726.7935 

Elizabeth.Tomlinson@tkda.com

THANK YOU


