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DATUMS 101

- What is a vertical datum?

- What is unique about the Great Lakes?

- Why do we need a common datum?

2

Bi-national water management Hydropower

Navigation
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WHY IS IGLD BEING UDPATED?

- All Great Lakes water levels are 

referenced to a common vertical 

datum, IGLD 85

- International Great Lakes Datum 

(IGLD) of 1955 (IGLD55) was the first 

common vertical datum on the Great 

Lakes

- Due to continual rebound of the earth’s 

crust, datum must be updated every 

25-30yrs

- Rates as high as 2inches/10yrs

- Some areas have rebounded 

roughly 6” since last datum update

- Now preparing for next update, 

IGLD2020
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DIFFERENCES WITH IGLD2020

- Based on new joint US and Canadian North American Datum

- New datum 13” higher than previous IGLDs

- No more traditional leveling

- Likely in place by 2025

- Recalculation of Low Water Datum
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~ 2 ’
Lake Level

Available for 

Navigation

< 27’ 

Authorized Project

Depth  27’

Long Term Average Lake Level

Datum

LOW WATER DATUM ILLUSTRATION

Channel depths are designated by Congressional Authorization, through Rivers and Harbors 

Acts.  The Acts specify the depth of the channel relative to the established datum.
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UPDATING LOW WATER DATUM

- Previous updates have just been a conversion, no updated methodology

- Essentially the LWD didn’t change in relationship to the water level gages

- Just given a new elevation

- Current LWD based on levels prior to 1930

- LWD intended to be a level so low that water levels “seldom” fall below



7

EXAMPLE – TRANSITION FROM IGLD55 TO IGLD85

27ft

Low Water Datum

Current Water Surface 579.5ft IGLD55

576.5ft IGLD55

549.5ft IGLD55

577.5ft IGLD85

580.5ft IGLD85

550.5ft IGLD85
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EXAMPLE – TRANSITION FROM IGLD85 TO IGLD2020

27ft

Low Water Datum

Current Water Surface

New Low Water Datum

26.1ft 

577.5ft IGLD85

550.5ft IGLD85

580.5ft IGLD85

577.6ft IGLD2020

581.5ft IGLD2020

551.5ft IGLD2020
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POTENTIAL MAGNITUDE OF LWD CHANGE

- Preliminary results

- Likely lowering on upper lakes, 

raising on lower lakes

- Could require additional channel 

maintenance
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POTENTIAL MAGNITUDE OF LWD CHANGE

- Preliminary results

- Likely lowering on upper lakes, 

raising on lower lakes

- Could require additional channel 

maintenance
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http://www.greatlakescc.org/wp36/wp-content/uploads/2017/09/IGLD_Update_20170929_Exec_220dpi.pdf

- 2021 – Propose numbers, solicit 

feedback

- 2022 – Finalize values, allow time for 

agency budget development

- 2025 – Implement change.

PATH FORWARD
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IMPACT ON OPERATIONS
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Authorized Project 

Depth = 27 ft

Depth is 27ft, which 

is equal to  

authorized depth 

(Blue on surveys)           

IGLD 1985 Datum

Current Water Surface

New Datum 11

Inches lower

With new datum, depth is 

26ft-1 in, less than 

authorized (Red on survey)

IMPLICATIONS OF CHANGE TO LOW WATER DATUM
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IMPLICATIONS OF CHANGE TO LOW WATER DATUM

ON NAVIGATION SYSTEM

For harbors/channels where LWD will be lower:

• Increased dredging quantity for a one-time lowering of channel bottom to maintain 

authorized depth

• Potential increase in top elevation of navigation structures

• Potential need to increase top elevation of CDF dikes that are built in the water or 

adjacent to the lake

• Locks – lock chambers will have less available depth over the sill
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Grand Haven, MI - Outer Harbor 

Current Outer Harbor 

Condition Survey

Red = soundings less 

than authorized 

project depth when 

referenced to LWD
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Grand Haven, MI - Outer Harbor 

Current Outer Harbor 

Condition Survey

Red = soundings less 

than authorized 

project depth when 

referenced to LWD



17

17

Grand Haven, MI - Outer Harbor 

Current Outer Harbor 

Condition Survey

Red = soundings less 

than authorized 

project depth when 

referenced to LWD
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St. Marys River, MI – Course 6 West Neebish Channel 

Current Outer Harbor Condition Survey

Red = soundings less than authorized project 

depth when referenced to LWD
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St. Marys River, MI – Course 6 West Neebish Channel 

Current Outer Harbor Condition Survey

Red = soundings less than authorized project 

depth when referenced to LWD
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St. Marys River, MI – Course 6 West Neebish Channel 

Current Outer Harbor Condition Survey

Red = soundings less than authorized project 

depth when referenced to LWD
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IMPACT OF CHANGE TO LOW WATER DATUM

Project Decrease in LWD 

(Inches)

Rough Cost to Clear to 

Authorized Depth ($M)

Grand Haven Harbor, MI 

(based on Lake Michigan 

datum change)

7 $5.2

11 $7.8

19 $9.6

St. Marys River Above Locks 

(based on Lake Superior 

datum change)

4 $10.6

7 $18.5

11 $29.5

St. Marys River Below Locks 

(Lakes Mich-Huron govern)

7 $39.2

11 $62.5

19 $106.6
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COMMENTS/FEEDBACK/QUESTIONS

John Allis

313 226 2137

John.T.Allis@usace.army.mil

Cindy Jarema

313 226 6127

Cynthia.A.Jarema@usace.army.mil

mailto:John.T.Allis@usace.army.mil
mailto:Cynthia.A.Jarema@usace.army.mil

