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Record-Breaking Winter

• The UP200 was cancelled for the second year in a row 
because of warm weather.

• 16% of the Great Lakes froze over this winter, compared to 
53% normally.

• Marquette has seen 72.6 inches of snow this season, 
compared to 127 inches on average.

• The Copper Dog 150 in the Keweenaw Peninsula was 
cancelled due to weather.

• The Tahquamenon Country Sled Dog Race in Newberry was 
cancelled due to weather.

• Detroit reached 73 degrees on February 27, the hottest 
February day in recorded history—dating back to 1874.

• Snowfall in Grand Rapids is more than three feet—36 
inches—below the seasonal average.

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDEsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3LnVwbWF0dGVycy5jb20vdXAtMjAwL3VwMjAwLW1pZG5pZ2h0LXJ1bi1qYWNrLXBpbmUtMzAtc2xlZC1kb2ctcmFjZXMtY2FuY2VsZWQtZm9yLTIwMjQvIiwiYnVsbGV0aW5faWQiOiIyMDI0MDMwNC45MTIyOTIzMSJ9.bhSvW6UNxrh5I-_ZgkRq-ubdAbt7eYhzMb7aQGJZr8E%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018014202%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=g%2B6AszaN0au6V911ZHLXQMF5DoLv4pGhe%2FCCBhOMWPk%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDIsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3LmJyaWRnZW1pLmNvbS9taWNoaWdhbi1lbnZpcm9ubWVudC13YXRjaC9jbGltYXRlLWNoYW5nZS1lcmFzaW5nLW1pY2hpZ2FuLXdpbnRlcnMtdGFraW5nLW91ci1oZXJpdGFnZS10aGVtIiwiYnVsbGV0aW5faWQiOiIyMDI0MDMwNC45MTIyOTIzMSJ9.9GhFukOxkI0ATrFTubw_8MGf3gTeTxrvORAA8DwcGd0%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018022935%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=JSLvyssKM7PPG24rbagQpbur7%2F7HRrV%2BOOuJu6eIKww%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDMsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3Lndhc2hpbmd0b25wb3N0LmNvbS93ZWF0aGVyLzIwMjQvMDIvMTQvcmVjb3JkLXdhcm0td2ludGVyLWdyZWF0bGFrZXMtbWlkd2VzdC1zbm93LWljZS1jbGltYXRlLyIsImJ1bGxldGluX2lkIjoiMjAyNDAzMDQuOTEyMjkyMzEifQ.Lqe8z9UzvSTflS5EiZfW9IiW1sx8VvylXUTAwU03QYA%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018029533%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=OXIvuMn7Ydolhf1FLNvhFwUdCxbtbtdm2w%2FELP9msbA%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDQsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3LnVwcGVybWljaGlnYW5zc291cmNlLmNvbS8yMDI0LzAyLzEzL2NvcHBlcmRvZzE1MC1yYWNlcy1jYW5jZWxlZC1hZnRlci1jb250aW51ZWQtbGFjay1zbm93LyIsImJ1bGxldGluX2lkIjoiMjAyNDAzMDQuOTEyMjkyMzEifQ.767O91SSX3Y1Myhf4sljt8TAW3g_JyRS2MYL5cgwq5I%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018035822%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1Q7H5I8jCWzDXpa5vFSG%2FvX4KfXcVhGK4M%2FgCN8XUZk%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDUsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vdXBub3J0aGxpdmUuY29tL25ld3MvbG9jYWwvMjAyNC10YWhxdWFtZW5vbi1jb3VudHJ5LXNsZWQtZG9nLXJhY2UtY2FuY2VsbGVkLWR1ZS10by1sYWNrLW9mLXNub3ciLCJidWxsZXRpbl9pZCI6IjIwMjQwMzA0LjkxMjI5MjMxIn0.FhwGUGge5XPR8_YZPwRkMNe0VITk3qI6DWqejnTQ42c%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018042164%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=K4%2Bi7HCU%2FJtzM3%2Bs7A5PgWpjd9LzmkOpFEhVfSRcenQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDYsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3LmNic25ld3MuY29tL2RldHJvaXQvbmV3cy9kZXRyb2l0LXNlZXMtaGlzdG9yaWMtZmVicnVhcnktaGVhdC1zZXR0aW5nLW5ldy1oaWdoLWZvci1mZWItMjcvIiwiYnVsbGV0aW5faWQiOiIyMDI0MDMwNC45MTIyOTIzMSJ9.jYELC2cxUq6Y69wdWI4XSUMQVqDU7X4D5eHULScbO0I%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018048344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2FgObEqngDYLTNjJwu4%2FHc%2FqUkyK3UegsTmHNsA7M3fI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDYsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3LmNic25ld3MuY29tL2RldHJvaXQvbmV3cy9kZXRyb2l0LXNlZXMtaGlzdG9yaWMtZmVicnVhcnktaGVhdC1zZXR0aW5nLW5ldy1oaWdoLWZvci1mZWItMjcvIiwiYnVsbGV0aW5faWQiOiIyMDI0MDMwNC45MTIyOTIzMSJ9.jYELC2cxUq6Y69wdWI4XSUMQVqDU7X4D5eHULScbO0I%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018048344%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2FgObEqngDYLTNjJwu4%2FHc%2FqUkyK3UegsTmHNsA7M3fI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDcsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vd3d3Lndvb2R0di5jb20vd2VhdGhlci93ZWF0aGVyLW5ld3MvbWljaGlnYW4tZXhwZXJpZW5jaW5nLXdhcm1lc3Qtd2ludGVyLW9uLXJlY29yZC8iLCJidWxsZXRpbl9pZCI6IjIwMjQwMzA0LjkxMjI5MjMxIn0.AYLMGhHo8xkSjPZ-5l8NA0qzPv3G-HWmL6elqaJYilQ%2Fs%2F3099027385%2Fbr%2F238168056174-l&data=05%7C02%7Ckuczynskij%40michigan.gov%7C4a5aab4a232449142d8208dc3c6aa94e%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C638451676018054540%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ION3ll8waHIomJTIvuU3YKXLH%2F51nKWEj6A2dAW4d%2BE%3D&reserved=0


Widespread rainfall totals of 2 to 6 inches were 
reported across lower Michigan with localized totals in 
excess of 7 inches.

Flint received 3.27 inches of rain on Wednesday, 
breaking the previous daily record of 1.63 inches of 
rain that was set in 1970.

Areas of the City of East Lansing received over 5 inches 
of rain within a period of less than two hours on 
Tuesday, July 9, resulting in flooded streets and 
properties across the City.







Increased Precipitation and Intensity

Great Lakes Integrated Sciences and Assessments



DoD/EPA/DOE: Strategic Environment Research 
Development Program (SERDP)

Atlas 14, Volume 8 (2013)
Lansing, Michigan
• 2yr/24hr – 2.41
• 25yr/24hr – 4.12 

Decade RCP4.5 
2yr/24hr

RCP8.5 
2yr/24hr

RCP4.5 
25yr/24hr

RCP8.5 
25yr/24hr

2025 2.53 2.55 4.38 4.42

2035 2.57 2.61 4.44 4.52

2045 2.6 2.68 4.5 4.64

2055 2.64 2.72 4.56 4.73

2065 2.65 2.8 4.6 4.87

2075 2.67 2.88 4.63 5.03

2085 2.67 2.97 4.65 5.21



Guiding Information

• Areas of Michigan have already experienced 
the costly impacts from climate change in 
the form of flooding, damaged 
infrastructure, property loss, and degraded 
water quality.

• GLISA climate models project the Great 
Lakes region will experience a greater 
increase in total precipitation in the future 
than most other regions of North America.

• The increased frequency and intensity of 
extreme events is expected to continue.



Frequent and intense storms 
Michigan is experiencing historic levels of rain 
and intense storms. A continuation of extreme 
rain will lead to more property loss and 
infrastructure failures… 

Plan Objectives



WRD Policy: 
Considering Climate 

Change in Water 
Resources Division 

Programs
(2016)

Groundwater, Surface Water, and Water Resources Programs

Because the effects of climate change could lead to significant 
impairment and destruction of the state’s water resources, the 
WRD needs to incorporate climate change adaptation and 
mitigation considerations into these programs. 

Each program within the WRD should develop steps to 
incorporate climate change adaptation and mitigation 
considerations that are practical and reasonable to perform by 
program staff in order to accomplish the goal of minimizing the 
detrimental effects of climate change on Michigan’s water 
resources.



Program Storm Event

MS4 The post-construction runoff rate and volume of discharge 
shall not exceed the predevelopment rate and volume for 
all storms up to the 2-year, 24-hour storm event at the 
project site. 

CSO Retention, for transportation and treatment at the 
wastewater treatment plant, of flows generated during 
storms up to the 1-year, 1-hour storm event.

Primary treatment of flows generated during storms up to 
the 10-year, 1-hour storm event. 

Demonstration approach allowed with verification that 
WQS are met at time of discharge. 

SSO Remedial design standard for the 25-year, 24-hour storm 
event defined as a 3.9-inch, 24-hour storm event with use 
of the SCS Type II rainfall distribution. 



Precipitation Data Sources

Climate Change Implementation Plan
• Consistent use of NOAA Atlas 14 across 

all wet weather programs for the 
design storms. 

 

• NOAA Atlas 14 represents a greater 
period of recorded precipitation and 
denser data networks.

• Support NOAA updating atlases every 
10 years (Atlas 15 expected in 2027).

1961

USDA Technical 
Paper 40

1992

Rainfall Frequency Atlas 
of the Midwest 

(Bulletin 71)

2013

NOAA Atlas 14, 
Volume 8



• Illinois State Water Survey released the 
Precipitation Frequency Study for Illinois, 
Bulletin 75 in 2020. 

• Precipitation frequencies updated for 10 regions
• The study does not cover Michigan, but the 

approach and results are an indicator for future 
rainfall statistics. 

• Study identified an 11% increase in average 
annual precipitation over the past century. 

• Adjustment applied to account for 
nonstationary climate. 

• Estimates were higher than previous bulletins 
and NOAA Atlas 14. 

Review of Updated Approaches



Review of Updated Approaches

• Incorporate the use of historical storm events in the 
design process: Lexington-Fayette Urban County 
Government.

• Change in level of service: City of Madison increased 
the detention basin design standard from a 100-year 
event to a 200-year event.

• Consider cloudbursts: NYC completed a Cloudburst 
Resiliency Planning Study that recommended green 
infrastructure to buffer extreme rain events.



Review of Updated Approaches

Focus on NOAA Atlas 14
• Use of the Atlas 14 upper confidence 

interval. 
• Flat Rate Increase: City of Virginia 

Beach updated standards to increase 
design rainfall by 20% over Atlas 14 
values.



Goal: Incremental progress 
to address the impacts and 
potential risks associated 

with climate change 
consistent with WRD policy

CSO: 10% increase in storage volume for Retention 
Treatment Basins (RTB)

SSO: 10% increase in storage volume for design values 
using the Remedial Design Standard (25-year, 24-hour)

MS4: 10% increase in stormwater runoff volume above 
the Channel Protection Performance Standard (2 year, 
24-hour storm)

Proposed Resiliency Factor by Program



Other Plan Recommendations

Concentrated Animal Feeding Operations Program
• Use of NOAA Atlas 14 to design storage structures
• Waste Management: Identify opportunities to withstand 

increased precipitation and optimize handling during dry 
conditions

Resources Programs (Michigan Administers Section 404)
• Use of NOAA Atlas 14 for design of stormwater BMPs 
• Consider the MS4 Resiliency Factor as part of design



Why 10%
• The flat rate increase approach best satisfied WRD’s goal of incremental progress toward 

addressing climate change and increasing infrastructure resiliency. 
• Maintains simplicity of current models and methods by adding 10% to the calculated runoff 

volume.
• Consultants shared that upsizing or oversizing storm sewers did not have a significant 

impact on costs, especially considering much of the development subject to the 
requirement is privately owned and may already be required to oversize as part of regular 
planning. 

• MS4 permittees are still able to assess each site in accordance with approved ordinances to 
determine when managing the stormwater runoff volume is technically infeasible. 

• Commitment to stakeholder group to better understand implementation challenges. 



Public Comments
Comments were not extensive. 
Detroit area CSO/SSO/MS4 
permittees and MDOT represented 
most of the comments. EPA also 
provided comment. 

Themes:
• Cost to implement
• Regulatory authority
• Request for stakeholder involvement
• Request to delay until Atlas 15 is published
• Request to ‘grandfather’ all existing CSO and SSO 

projects and recognize current systems as meeting 
past permit requirements

• Concern that the resiliency factors for CSO and SSO 
requirements will not result in meaningful 
improvement in untreated discharges

• Request to focus on future rainfall data and/or a 
selected storm event



Implementation Schedule
The plan will be implemented once final. Each 
program is expected to implement in accordance 
with normal permitting activity. The resiliency 
factor will be applied as followed:
• When escalated enforcement is necessary to 

address future SSOs. 
• When future CSO outfalls require correction as 

part of an approved Long-Term Control Plan. 
• At the time of MS4 individual permit reissuance 

with a compliance schedule for updating 
ordinances. 



NOAA Atlas 15
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