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GREAT LAKES NAVIGATION SYSTEM

Example of Interdependence
of 8 Interdependent Ports
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Milwaukee
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» Non-linear complex system of interdependent
= Commercial are ports dependent on each other
= 95% of traffic is internal to the Great Lakes

= System saves $3.9* Billion per year over next
least costly mode of transportation

* Updating to incorporate latest information on overland rail capacity



Presenter
Presentation Notes
The Great Lakes navigation system carries bulk commodities from source locations to users at destination ports. 
System of interdependent ports.
Vast majority of traffic (95%) is within the system – US-US or US-Canada
Coastal ports primarily trade in containerized commodities importing from and exporting to ports overseas.  
Coastal ports compete with each other for trade.  If one port cannot accommodate the traffic, the cargo can easily switch to the next port – because this is container traffic to be loaded onto trucks and rail and transported away from the port.
In the GL, commodities cannot be easily moved to the next harbor because power plants and manufacturing plants are located at the destination harbor.  In most cases, rail is not available there.
High tonnage harbors are dependent on low and moderate tonnage harbors



WRDA 2020

Significant changes in Water Resources Development Act (WRDA)
2020 related to Harbor Maintenance Trust Fund (HMTF)

« HMTF “off budget” — CARES Act March 2020
* No less than 13% of annual expenditures from HMTF to GL
* Not less than 15% for emerging harbors (<1M tons)
* For the first time, direction to spend the HMTF “surplus”
* Directs appropriation from HMTF = HMTF deposits two year
prior plus:
« $500M for fiscal year 2021
$600M for fiscal year 2022
$700M for fiscal year 2023

Continuing up to 2030 to spend down the $10B surplus



FY21 GREAT LAKES NAVIGATION PRESIDENT’S BUDGET
PRESIDENT’S BUDGET + WORKPLAN

Great Lakes Navigation Operations & Maintenance
$107.6M + $103.2M = $210.9M

Key O&M Items

$48.6M in Dredging (22 projects; 3.7M cy) ($37.6M + $11.1M)
$10.4M in Dredged Material Management ($5.9M + $4.5M)
$32.0M in Soo Locks Maintenance

$20.2M in Chicago Lock Maintenance

$4.5M in Black Rock Lock Maintenance

$34.8M in Navigation Structure Maintenance/Repair

Construction General
$123.2M + $46.5M = $169.8M New Soo Lock Construction
$16M Calumet CDF Construction




FY22 CORPS FUNDING STATUS

Awaiting FY22 President’s Budget; expected by late April — early May 2021




GL NAVIGATION FUNDING HISTORY
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Presenter
Presentation Notes
Pictures of 2009  dredging at Lorain Harbor (left)  Calumet upper right, Duluth lower right.
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FY21 PRESIDENT’S BUDGET + WORK PLAN DREDGING ($48.6M)

Ashtabula Harbor Channels in Lake St. Clair
Burns Harbor Grand Haven Harbor
Calumet Harbor Holland Harbor

Cleveland Harbor + Fairport Harbor

Conneaut Harbor Lorain Harbor

Detroit River Waukegan Harbor
Duluth-Superior Harbor

Erie Harbor Red: Received funding in workplan

Green Bay Harbor
Huron Harbor
Indiana Harbor
Rochester Harbor
Rouge River
Saginaw River
Sandusky Harbor
Toledo Harbor
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FY21 PBUD + WORK PLAN STRUCTURE DESIGN & REPAIR
($34.8M)

Buffalo Harbor - repair
Cleveland Harbor - repair
Kenosha Harbor — repair

Port Washington Harbor — repair
Sheboygan Harbor — repair
Waukegan Harbor — repair

Milwaukee Harbor — design SR :i".i.l",‘\; B

Sturgeon Bay Harbor — design

Red: Received funding
in Work Plan
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Presenter
Presentation Notes
Economic analysis demonstrates that GL dredging has a very high return on investment

Dredging backlog has decreased significantly since 2013.  Down to 10.5M, down from a high of 18M in 2014 prior to WRDA 2014
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Annual Great Lakes Dedging 1986-2009

Average Annual Need

Dredging Backlog

Cubic Yards Dredged (x1000)- Blue Line

Cumulative Backlog (1000 cu yds) - Green Line

Path Forward to Reduce Backlog 2010-2017
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Quantities Without Adds

		1985		1985		10000

		1986		1986		8970.885

		1987		1987		10095.369

		1988		1988		9853.962

		1989		1989		10952.116

		1990		1990		10540.996

		1991		1991		10048.832

		1992		1992		9101.52

		1993		1993		9090.892

		1994		1994		9236.444

		1995		1995		9291.234

		1996		1996		9568.936

		1997		1997		10537.572

		1998		1998		10718.369

		1999		1999		9805.318

		2000		2000		10135.545

		2001		2001		10495.282

		2002		2002		11702.427

		2003		2003		12702.444

		2004		2004		13777.566

		2005		2005		15310.579

		2006		2006		16760.166

		2007		2007		17807.166

		2008		2008		16957.166

		2009		2009		15307.166

		2010		2010		15785.166

		2011		2011		16341.166

		2012		2012		17200.166

		2013		2013		17660.166

		2014		2014		16320.166

		2015		2015		16000.166

		2016		2016		14950.166

		2017		2017		13500

		2018		2018		12500

		2019		2019		10600



&A

Page &P

Great Lakes Dredging Backlog 1985-2019

Annual Great Lakes Dedging

Average Annual Need

Dredging Backlog

Cubic Yards Dredged (1,000 cu yds) - Blue Line

Cumulative Backlog (1,000 cu yds) - Green Line
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Source Data

		Year		Cubic Yards Per Year (x1000)		Average Annual Need		Backlog		Cumulative Backlog		Cumulative Backlog Assuming No Dredging Adds Above FY10 PB																								Cubic Yards Per Year without adds(x1000)

		1985				3350				10000		10000																								3350

		1986		4,379		3350		-1,029		8,971		8,971																								4379.115

		1987		2,226		3350		1,124		10,095		10,095																								2225.516

		1988		3,591		3350		-241		9,854		9,854																								3591.407

		1989		2,252		3350		1,098		10,952		10,952																								2251.846

		1990		3,761		3350		-411		10,541		10,541																								3761.12

		1991		3,842		3350		-492		10,049		10,049																								3842.164

		1992		4,297		3350		-947		9,102		9,102																								4297.312

		1993		3,361		3350		-11		9,091		9,091																								3360.628

		1994		3,204		3350		146		9,236		9,236																								3204.448

		1995		3,295		3350		55		9,291		9,291																								3295.21

		1996		3,072		3350		278		9,569		9,569																								3072.298

		1997		2,381		3350		969		10,538		10,538																								2381.364

		1998		3,169		3350		181		10,718		10,718																								3169.203

		1999		4,263		3350		-913		9,805		9,805																								4263.051

		2000		3,020		3350		330		10,136		10,136																								3019.773

		2001		2,990		3350		360		10,495		10,495																								2990.263

		2002		2,143		3350		1,207		11,702		11,702																								2142.855

		2003		2,350		3350		1,000		12,702		12,702																								2349.983

		2004		2,275		3350		1,075		13,778		13,778																								2274.878

		2005		1,817		3350		1,533		15,311		15,311				07PB										FY07WP		FY07 PB		FY08PB						1816.987

		2006		1,900		3350		1,450		16,760		16,760				1900								LRB		940000		1351000		1425000						1900.413

		2007		2303		3350		1,047		17,807		17,807				2714		2,302		2,302		2,302		LRE		1154000		1154000		890500						2303

		2008		4200		3350		-850		16,957		16,957						3149		3856		4141		LRC		208795		288795		247000						4200

		2009		5000		3350		-1,650		15,307		15,307		1650																						5300

		2010		5000		3350				13,657		15,785		1650		1650		4600								2302795		2793795		2562500				-478		2872

		2011		5400		3350				11,607		16,341		2050		2050																		-556		2794

		2012		5400		3350				9,557		17,200		2050		2050																		-859		2491

		2013		5800		3350				7,507		17,660		2050		2450																		-460		2890

		2014		5800		3350				5,057		16,320		2450		2450																		1340		4690

		2015		6250		3350				2,607		16,000		2450		2900																		320		3670

		2016		6250		3350				0		14,950		2607		2900																		1050		4400

		2017		6250		3350				0		13,500				2900																		550		3900

		2018		6250		3350						12,500																						1250		4600

		2019		6250		3350						10600																						-50		3300

		2020		6250		3350																												-740		2610






Current Dredged Material Placement Methods — Deep Draft Projects

Percentage by Volume (2000-2020)

”

Placement Method
HCDF

Duluth. ENEAR SHORE

Superior

Ontonagon

HOPEN WATER

Presque
Isle
MI St. Marys River ‘

A.w

Cheboygan

Ashland
HUPLAND

WI Menominee /

Sturgeon Bay

Alpena

Green Bay Frankfort

Kewaunee

Manitowoc Manistee
Ludington

CANADA

Saginaw

Rochester
.Black Rock Channel
Buffalo

Port Washington

Muskegon Ml

Grand Haven

Mitwaukee St. Clair River
: Kenosha Holland NY
Waukegan Lake St. Clair Dunkirk
IL St. Joseph Rouge River Erie
Detroit River Conneaut*®
Monroe Ashtabula*
Calumet Michigan City " Toledo* Fairport*

Cleveland

Indiana Harbor  Byrns Waterway Harbor OH Put-In-Bay

N Sandusky* Hyron* Lorain*

*Placement method likely to change due to restrictions on open water placement in Ohio beginning July 2020.
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MAINTAINING EXISTING SOO LOCKS FACILITY (O&M FUNDED)

O&M - Asset Renewal FY21 Funded Work

» Higher cost component repairs and « $6.5M Construction of new power raceway
replacements (Asset Renewal ) - $162M » $14.25M New tug for strike removal
thru EY21 « $6.5M Critical repairs to Poe Gate 1

« $2.5M Repair and replace Poe miter gate anchorages
« $1.25M Strike removal crane barge outfitting

= Winter Maintenance (Jan-Mar 2021)

! .+ Poe Lock Gate 1 Repairs — crack/diagonal repairs

= - Poe Lock Gate 1 — install new flushing valves
Poe Lock Gates 1 & 3 Sill Repairs — concrete spalling
Poe Lock Gate 1 Emptying and Filling Valve Repair
Fender Timber replacement
Blasting/coating 2 tugs and a barge

FY22 Priorities

* Poe and Mac Locks structural handrail design and installation
« Poe Lock emptying and filling valve repairs
» Crane barge Harvey replacement



Presenter
Presentation Notes
-The Detroit District’s number one priority is to MAINTAIN the existing Soo Locks Facility
-We Are maintaining the facility through our O&M funded routine maintenance and asset renewal program which I’ll cover in this slide and through our Major rehab which I’ll cover on the next slide.
-We annually receive funding to operate the facility and perform routine maintenance. These funds cover everything from salaries for mechanics that keep our compressed air system running to purchasing bolts and tape measures.  The annual funding we receive for routine operations and maintenance has grown over the last decade by nearly 50% which is allowing us to handle issues that are arising on a more frequent basis as the locks age.

-in addition to our routine maintenance of the facility, we also receive O&M funds for our asset renewal program.
-To date the Asset Renewal Plan has received 117 million dollars which has allowed for repair or replacement of components across the facility that are CRUCIAL to the RELIABILITY of the Poe and MacArthur Locks.  A couple key projects that have been completed to date include replacement of the Embedded gate Anchorages on Poe Gates 1, 2, and 3 which keep the miter gate leaves attached to the lock wall and were found to have been undersized and at risk of eminent failure, and replacement of the facility’s compressed air system which was 50 years old and undersized but crucial for operating the facility during heavy ice conditions.  These projects cost 13 Million and 8 Million dollars respectively and thus never could have been accomplished through our routine O&M funding stream.  
-There is still $75 MILLION DOLLARS in unfunded projects in the Asset Renewal Plan that are CRITICAL to keeping the facility functional and minimizing unscheduled outages….
-Remaining key priorities include the replacement of Gate #1 on the Poe Lock.  Gate 1 is our upstream operating gate and is the ONLY operating gate on the upstream side of the lock which means that if Gate 1 fails, we CANNOT OPERATE the Poe Lock.  This gate has been struck by vessels on several occasions resulting in buckled girder webs and fatigue cracking which has resulted in permanent WARPING of the north leaf. We are performing repairs on Gate 1, but they are merely a bandaid fix.
-FUNDING of the Asset renewal plan has TRULY helped to BUY DOWN RISK of unscheduled outages at the soo locks.

We are currently setting the stoplogs in the poe lock and plan to begin dewatering the poe lock in the coming days to perform critical maintenance on the concrete gate sills for gates 1 and 3  and to perform repairs to gate 1.



MAINTAINING EXISTING SOO LOCKS FACILITY .

(CONSTRUCTION GENERAL FUNDED)

Poe Stop Log  [elelnTe e Desigy

Advertise,

Fabrication Jan 2020
an Offer, Award

MacArthur Tainter Valve
Machinery

Poe Lock Ship Arrestors

Awarded Construction
Aug 2020

Davis and Poe Pump Wells

(O FY2019 0 FY2020 0 FY2p21

Davis and Poe Pumpwells ($37.3M FY21 Capability)

« The pumpwell system will serve all locks (including new lock); system >100 yrs old

« Delayed funding for repair increases O&M every year with additional interim risk
reduction measures required and increasing probability of failure; greatly increases
operational risk to navigation. Locks must be dewatered in 10 hours due to extreme
cold temps in January.

» Oiriginal 1914 manifold is most critical component; has lost half its wall thickness

* New Pump Well will be contracted with the New Lock to reduce risk associated with 2
contractors working in close proximity at the same time.

f

Davis Lock (Inactive)
Sabin Lock (Inactive)



Presenter
Presentation Notes
-while the asset renewal plan is helping to ensure reliability of the existing facility, in order to buy down risk even faster, the facility was allocated $57 million dollars from the Construction General funding stream (not the O&M Funding Stream) in the fiscal year 18 work plan to address 4 specific projects. I’ll go through each of these four projects in a little more detail and identify any outstanding funding capability.  The original budgets were based on feasibility level designs assuming replace in kind. And as the designs have progressed further past feasibility, investigations have revealed unforeseen conditions requiring design modifications that have resulted in increased costs.

Note:  MRR developed FEASIBILITY level cost estimates for these three components.  As full investigations and designs have occurred, costs were found to be insufficient for some of these projects.  Key projects is Poe and Davis pump well – essential to maintenance of Poe and Mac lock and the new lock.  100-year old components – must be rehabbed and replaced.  

The projects are ordered on the timeline in order of construction completion.  -so, the first project shown on the top of this timeline is the fabrication of a second set of stoplogs for the Poe Lock.  These stoplogs are placed at the upstream and downstream end of the Poe lock as shown on this figure in light brown.  These stoplogs were delivered to the Soo in January of 2020 and were utilized to dewater the Poe Lock this past winter shut down.

-The second project is the replacement of the macarthur lock tainter valve machinery. the Mac Lock Tainter Valves are used to control the flow of water used for raising and lowering the water level in the lock during a lockage. The MacArthur Lock has a total of four tainter valves as shown in purple on the figure shown.  The construction contract for this work was awarded a couple weeks ago and the construction is expected to be complete by the end of the winter shut down in March 2022.  

-The third major rehab project is the rehabilitation of the Poe lock ship arrestors which protect our gates from downbound vessel impacts and are located on the upstream side of the Poe gates, they are circled in pink on the image on this slide. The funding provided for this project allowed for a replace in kind strategy, however our design team uncovered that a replace in kind strategy was not sufficient as modern vessels are larger than the vessels the ship arrestors were originally designed to stop, so the ship arrestors are being redesigned in order to stop larger vessels.  That design is wrapping up and a contract is expected to be awarded this coming winter.

-The fourth project is the rehabilitation of the Davis and Poe pump wells encircled in teal on this image.  These wells are used to dewater the Poe and MacArthur lock by removing the water to create a dry lock chamber. A dry lock chamber is required for inspections, maintenance and major repairs. Some pumps in the wells are over 100 years old. This project will construct a new well in the Davis chamber with all new pumps and components. The new pump well will also provide dewatering capability for the New Lock and will be included in the construction contract for the new lock chamber as it is more efficient to use the cofferdams already being constructed for the new lock chamber to dewater the Davis Lock to construct the new pump well. 
-As highlighted at the bottom of this slide, we have a remaining capability of $37.3M related to the Pump Well rehab. The original plan for this project was to rehabilitate the 100 and 120 year old wells that are located underneath historic buildings. The age of the existing wells and logistical challenges with working underneath occupied historic buildings posed serious construction risks and constructing a new well in the footprint of the Davis Lock chamber mitigated those risks and allowed for a well configuration that improved the long term operability and maintainability of the well.  

It is critical that these 4 projects be completed in order to ensure reliability of the existing facility and we’ll continue to work to identify funding opportunities for the remaining Davis and Poe Pumpwell capability.



NEW LOCK STATUS

Phase 1

Phase 2

Phase 3

FY19 FY20 Y21 FY22

WE ARE HERE
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Upstream Channel Deepening (UCD) B Design

. Contract Procurement

Upstream Approach Walls (UAW)
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FY29

FY30
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Presenter
Presentation Notes
The remaining work  for the New Lock is broken into three phases. 

PHASE 1 is the Upstream Channel Deepening (shown in pink). Consists of deepening the 6,000 foot long approach channel to the new lock to a depth of 30 feet.  Contract began in May 2020.  Construction for this phase will be completed by the end of this FY. The contractor stopped work over the winter, and will start back up in Mid-March.

PHASE 2 is the Upstream Approach Walls (in yellow). Rehab of approach walls upstream of the new lock. Construction will take place over several years.

PHASE 3 is the New Lock Chamber (blue). This phase is nearly completion of design – will be starting 100% review next week. Consists of construction of a 1200’ long, 110’ wide, 32’ deep chamber and the downstream approach walls to the new lock.  We expect to award contract in late winter of 2022.  Construction is expected to take between 5 and 8 years to complete depending on efficiency of funding and weather.

There will be a bit of contractor overlap at the facility, but from 2024 forward, we anticipate only having the new lock chamber contractor on site.



! PHASE 3: NEW LOCK CHAMBER

#\J’

v
lllll

Scope: Construct new 1,200’ long by 110’ wide by 32" deep chamber and rehabilitate downstream
approach walls

Project Status:

* 100% Design to be complete in July 2021

« Contract award expected in late winter 2022
Estimated Performance Period: 5-8 Years



Presenter
Presentation Notes
-The New Lock Chamber is to be constructed within the footprint of the existing Sabin Lock chamber.  

-The north wall of the new Lock chamber will be 3 feet south of the existing North Wall of the Sabin lock chamber. 
-The new chamber will be 110’ wide, 1,200’ long, and 32’ deep, which is 30’ wider, and 9’ deeper, than the existing Sabin Lock Chamber
-Design is in progress.  We completed our 70% design phase in summer 2020 and are now working on our 100% draft design.  We’re on target to have the design 100% complete and approved by summer 2021 with an award in late winter 2022.
-As discussed on slide 6, we have a remaining capability in fiscal year 2021 of 101.2M which will allow us to be more aggressive with our acquisition strategy.



REVIT model of new lock
structure
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NEW LOCK CHAMBER- TOOLS USED FOR DESIGN

T

Rﬁ S e b e DR e

2‘}“_ R i e e e W
Virtual reallty used for 70% de3|gn review by Soo
Locks Operations and Maintenance Personnel

REVIT model of existing lock structure

Changes made based on Virtual Reality Review
» Operating shelter sightlines

« Additional lock floor catch basins

» Addition of miter gate tie back recesses



GREAT LAKES WATER LEVELS
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SIX MONTH WATER LEVEL FORECAST

LAKE SUPERIOR WATER LEVELS - FEBRUARY 2021 LAKES MICHIGAN-HURON WATER LEVELS - FEBRUARY 2021
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SIX MONTH WATER LEVEL FORECAST it
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NEW LOW WATER DATUM DEVELOPMENT

New International Great Lakes Datum 2020 (IGLD20) to be implemented in 2025
Low Water Datum (LWD) will be updated
NOAA is the lead U.S. agency

Team analyzed elevation exceedance values for multiple scenarios (85%, 90% and 95%)
90% exceedance likely set of values to be used, though more analysis needed
Final values will not be generated until after GPS campaign at all GL gages is completed

Great Lake Prelim LWD Delta (between current and proposed)
Lake Superior -0.79 ft = - 9inches

Lake Michigan-Huron -0.98 ft = - 11.7 inches

Lake St. Clair -0.13 ft= -1.6 inches

Lake Erie + 0.26 ft =+ 3.1 inches

Lake Ontario -0.13ft= - 1.6 inches

Expect the international Great Lakes Coordinating Committee to engage stakeholders

USACE is currently calculating volumes to determine impact of new LWD at federal projects
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Presenter
Presentation Notes
Coordinating Committee on Great Lakes Basic Hydraulic and Hydrologic Data is a collaboration US and  Canadian agencies on hydraulic, hydrologic and vertical control data. 

Exceedance values are currently being analyzed. It is the percent chance that water levels will be exceeded, and as mentioned, should reflect an elevation that water levels rarely fall below.

Currently the proposal is to utilize the 90% exceedance values

The values listed are estimates of what the LWD delta will be utilizing IGLD85 values:. Caveat – these are not final, and can change!

Negative values indicated lower LWD elevations than current. Positive values indicate LWD would be higher.

Committee:
United States Army Corps of Engineers�Environment and Climate Change Canada
National Oceanic and Atmospheric Administration
National Resources Canada
United States Geological Survey
Department of Fisheries and Oceans Canada



OUTREACH

Web Site: www.Ire.usace.army.mil/greatlakes/navigation
« Harbor Fact Sheets
« Updated CDF Fact Sheets

 Presentations

Shallow Draft Stakeholder Meeting — April 30, 2021 Virtual

Mailing Lists: send information to glnavigation@usace.army.mil

Marie Strum
(313) 226-6444
Marie. T.Strum@usace.army.mil
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