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Outline

* Introductions

« Why is Climate a Concern?

« Understanding Climate Limitations

* 4 |evels of Engineering Opportunities
» Where to Start
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Who is Resilient Analytics?

www.resilient-analytics.com
D
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http://www.resilient-analytics.com/

Climate Impacts are Happening Now

NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters
(2023). https://www.ncei.noaa.gov/access/billions/, DOI: 10.25921/stkw-7w73
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Climate Impacts are Happening Now

NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters
(2023). https://www.ncei.noaa.gov/access/billions/, DOI: 10.25921/stkw-7w73
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Climate Impact on Engineering
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Market Drivers and Opportunity

« Climate change is no longer an abstract concept, but rather a concern
that is appearing in RFPs, developer discussions and investment
decisions.

 Engineers need to be prepared for this and it needs to be done
correctly.

» Many engineering firms choose to avoid climate change risks until they
become the new standard. However, there is an opportunity to become a
trusted partner with owners who understand climate risks and are ready to
implement this new risk metric.
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Climate in Engineering Design

Climate has always been a factor in engineering design
 Wastewater treatment inflow
» 5-and 25-year 60-minute precipitation
 Retention pond

» System should be designed for the maximum wet year and minimum
evapotranspiration year of record

Why are we designing the infrastructure of the future to past climate
conditions?

» Historically that is the only data we had to go off

Climate modeling changes that narrative

We now have the capability to design the infrastructure of the future to
projected climate conditions
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https://www.pca.state.mn.us/sites/default/files/wq-wwtp5-20.pdf

Climate Projection Overview

There are many models of climate change and many emissions
scenarios

Each model is deterministic and has an individual approach to modeling
all the different subsystems that make up the overall climate system

This leads to variances in projections

There is no single answer to the future environment
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Climate Projection Overview

Models are downscaled to provide more detailed projections

The higher the resolution, the greater specificity for a project

Not all models are available at a higher granularity

Potential for unrealistic accuracy — be careful as an engineer!
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Where Do Climate Models Fit in Engineering?
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Application of Climate Projections to Engineering

Design Risk
Acute Risk

Operational Risk

Adaptation

© Stanley Consultants, Inc . Not for further distribution, display, or reproduction 15 ))



Case Study

Water utilities across the country will experience new and enhanced vulnerabilities due
to future increases in extreme heat events. The Water Utility Climate Alliance (WUCA)
and the Association of Metropolitan Water Agencies (AMWA) recognized these threats
and sponsored a study to analyze the impact of such extreme temperature events on
critical water utility physical infrastructure assets and personnel.
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Operational Areas of Impact

a» Personnel: health, safety, and productivity
Electrical Equipment: degradation of lifespan

Cooling Costs: cooling equipment energy usage

2 = Pp

Facilities: roof and parking lot degradation
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Personnel

The projected heat index in many regions will
place workers at high levels of risk if no
adaptation measures are taken.

The number of hours where breaks will be
required will increase significantly, resulting in
costs that could reach six figures for many
water utilities by 2030.

, , , 2030 2050 2070

If no adaptation procedures are put in place, it Moderate  RCP 4.5 $14,826 $31423 $43028
is projected that workplace accidents could Standard  RCP 8.5 $14,468 $39,383 $64,868
increase 8% by 2030 and 17% in some Strict RCP 4.5 64,853 141,255 $196,023
locations by 2070. Standard  RCP 8.5 $66,012 $182,839 $310,517

Case Study: Annual costs above baseline from lost productivity
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Electrical Equipment

Operating Hours Per Year by Temperature Bin
Baseline

The ambient operating temperature within which

electrical equipment operates is a key factor in its e B = W — |
. . . B Greater than 105°F
lifespan. As ambient temperature increases the 000 N 55T to 1057
expected lifespan of the equipment decreases, and 000 m 85°F 10 95°F
vice versa. <000 B 82.5°F to 85°F

80°F to 82.5°F

4000
77.5°F to 80°F

Hours Per Year

Motors, motor control centers (MCCs) and
variable frequency drives (VFDs) were the primary focus 2000
of this study because of the critical role they 1000
play in water utility operation. 0

3000 75°F to 77.5°F

W 65°F to 75°F
B 55°F to 65°F
Bl Less than 55°F

OQOutdoor Air  Facility 1 Facility 2  Facility 3 Facility4  Facility 5  Facility 6

Case Study: Ambient space temperature profile for each facility illustrated by the number of hours per year that each facility’s
ambient space temperature folls within the temperature bins shown. Qutdoor air temperature given for reference. Total hours =
8,760 for each facility.
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Electrical EQuipment

The ambient operating temperature within which
electrical equipment operates is a key factor in its
lifespan. As ambient temperature increases the
expected lifespan of the equipment decreases, and
vice versa.

Motors, motor control centers (MCCs) and
variable frequency drives (VFDs) were the primary focus

of this study because of the critical role they
play in water utility operation.
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Electrical Equipment

The ambient operating temperature within which
electrical equipment operates is a key factor in its
lifespan. As ambient temperature increases the
expected lifespan of the equipment decreases, and

vice versa.

Motors, motor control centers (MCCs) and

variable frequency drives (VFDs) were the primary focus
of this study because of the critical role they

play in water utility operation.

12
Hour

24
Hour

2030 RCP-4.5
2030 RCP-8.5
2050 RCP-4.5
2050 RCP-8.5
2070 RCP-4.5
2070 RCP-8.5
2030 RCP-4.5
2030 RCP-8.5
2050 RCP-4.5
2050 RCP-8.5
2070 RCP-4.5
2070 RCP-8.5

Change from Baseline Cost of Motor Replacements Over 20 Years

Facility 1
$107,039
$126,171
$177,937
$224,951
$225,440
$342,351
$214,078
$252,343
$355,875
$449,902
$450,879
$684,703

Facility 2

$41,556
$50,009
$71,957
$91,252
$91,649
$140,425
$83,112
$100,018
$143,914
$182,503
$183,297
$280,851

Per Facility
Facility 3  Facility 4
$33,077 $1,120
$39,377 51,338
$55,119 $1,863
568,995 $2,319
569,356 52,334
$104,419 $3,4890
$66,155 $2,239
$78,754 52,676
$110,239 $3,725
$137,991 54,639
$138,712 54,668
$208,837 $6,977

Facility 5
52*
52*
53*
Sa*
Sa4*
55*
$3*
Sa*
56*
S7*
S7*

S11*

Facility 6
$2,161
$2,687
$4,036
$5,179
$5,214
$8,108
$4,322
$5,374
$8,072

$10,359

$10,429
$16,216

Case Study: Change compared to baseline in the estimated cost of additional motor replacements over the 20-year analysis
periods 2030 (2021-2040), 2050 (2041-2060) and 2070 (2061-2080). Values are reported per facility. *Values represent
incremental cost per horsepower.
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Cooling Demand and Facilities

Cooling costs are projected to increase by 4% to 5% by
2030, 9% to 13% by 2050 and 12% to 23% by 2070.

From 2021 to 2080, we estimate the average increase in
cooling cost for the facilities included in this study to be

between $2.6 million and $4.1 million.

Shorter lifespans for roofing systems and parking lot
surfaces

We recommend these additional costs be considered in
near- and long-term budget planning.
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Adaptation

e~ Personnel: Worker scheduling, adopting new rest cycle standard, confined spaces

Electrical Equipment: Higher insulation temperature ratings, enhance maintenance
schedules, have replacements on hand

Cooling Costs: Commissioning, envelope improvements, air-side economizer

2 = Pp

Facilities: Cool roof coating, upgrade binder design temperature
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TampaBay.mp4 - Google Drive
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https://drive.google.com/file/d/1lO9RZo4cOw3XfjCbqKA8bPS9r4jze6ly/preview
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Where to Start

« Understand appropriate use of climate models

* Find the vulnerabilities of concern for clients

« Understand the potential for operational impacts
» Where is your strategic benefit?
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Conclusion

« Climate has always been an input to design — now include future projections instead
of just historic

« Climate considerations require more than just awareness
« Every location in the United States has some future climate impact
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Questions?

ChinowskyPaul@stanleygroup.com
HelmanJake@stanleygroup.com
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Thank you for attending our webinar today. CADEMY

OF ENVIRONMENTAL ENGINEERS & SCIENTISTS®

Would you like to attend our next webinar?
We have several webinars happening in the near future. Go to https://www.aaees.org/events to reserve your spot.

Would you like to watch this webinar again?
A recording of today’s event will be emailed to all attendees.

Not an AAEES member yet?
To determine which type of AAEES membership is the best fit for you, please go to AAEES.org or email Marisa Waterman at mwaterman@aaees.org.

Need a PDH Certificate?
You will be emailed a PDH Certificate for attending this webinar.

Questions?
Email Marisa Waterman at mwaterman@aaees.org with any questions you may have.
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