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Appendix D. Current Trends
The following subsections correspond to the water resources priorities, which are
described in terms of:
a) Need: a short definition of the needs(s) underlying the priority
b) Current Trend: a discussion of factors which presently impact this need;

Great Lakes Water Resources Priorities
D-1. Integrating Economic and Environmental Needs
D-2. Great Lakes Restoration Plan
D-3. Program Funding
D-4. Invasive Species
D-5. Fish and Wildlife Habitat
D-6. Watershed Planning and Flood Mitigation
D-7. Preventing Coastal Hazards Resulting from Shoreline Erosion and Bluff
Recession
D-8. Waterfront Rehabilitation
D-9. Soil Erosion Prevention
D-10. Monitoring and Management of Great Lakes Water Levels and Withdrawals
D-11. Program and Project Management and Planning
D-1. Integrating Economic and Environmental Needs
Need:
•

Recognize the complementarity of economic and environmental needs in
Great Lakes management.

Current Trend
There is a perception by stakeholders that there is a disconnect between environmental
and economic objectives in Great Lakes management. A number of tribal representatives, state
natural resources managers and environmental organizations maintain that environmental needs
are shortchanged in favor of unsustainable short-term economic gains. Also, that there are
perceived differences between certain private sector interests and environmental agencies; some
of the former find environmental obligations to be oppressive and economically unsustainable.
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D-2. Great Lakes Restoration Plan
Needs:
•

Shared management priorities and restoration goals for the Great Lakes basin.

•

Full-scale restoration of the Great Lakes ecosystem.

Current Trend
The majority of stakeholders agree that current efforts to restore the Great Lakes
ecosystem are insufficient. The single-largest issue, according to the GAO analysis, Great Lakes
- an Overall Strategy and Indicators for Measuring Progress are Needed to Better Achieve
Restoration Goals, is the lack of an overarching strategy to restore the Great Lakes ecosystem.
Even though there are hundreds of restoration programs available, they cannot succeed without a
common strategy. Restoration efforts are also impeded by the lack of a commonly held vision
among stakeholders. Different interests continue to advocate for different priorities. It follows
that there is no unified effort among the different stakeholders to work with the Great Lakes
Congressional Delegation. This dilutes efforts to elevate Great Lakes issues to a national level.
The lack of a unified restoration effort stands in stark contrast to the strong public support that
such an endeavor might receive. Large majorities of basin residents see it as their personal
responsibility to protect the Great Lakes and also say that more needs to be done.
Annex 14 of the Great Lakes Water Quality Agreement (GLWQA) of 1987 calls for the
development and implementation of Remedial Action Plans to clean up contaminated sediments
in Great Lakes Areas of Concern. However, both the development and the implementation of
RAPs have been taken much longer than anticipated; only two of 42 originally identified AOCs
have since been delisted, both on the Canadian side of the lakes. A chronic shortage for RAP
funding has been a major obstacle to timely progress. The passing of the Great Lakes Legacy Act
in 2002 was welcomed as a long-needed step into the right direction. The Act commits a total of
$270 over five years for the cleanup of contaminated sediments in Great Lakes Areas of Concern
(AOCs). However, even if fully funded, the Legacy Act would only allow for the cleanup of a
small fraction of the 31 U.S. and binational AOCs. The U.S. government has recently estimated
that it will cost more than $7.4 billion to restore beneficial uses in all U.S. AOCs.
Consensus exists on the importance of cleaning up toxic hot spots and to restoring and
protecting water quality, fish and wildlife, and rivers and stream corridors across the basin.
Accomplishments of existing programs to achieve these goals have generally been recognized.
However, both decision-makers and the public agree that much more needs to be done to
adequately restore the Great Lakes ecosystem.
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D-3. Program Funding
Need:
•

Sufficient funding for critical water resources programs in the Great Lakes
basin.

Current Trend
There are a number of critical programs that either were never funded or are chronically
underfunded to achieve their objectives. As examples, the Great Lakes Remedial Action Plans
and Sediment Remediation program of the Corps (Section 401, WRDA 1990). For this and a
number of additional programs, the current level of funding does not allow these restoration
projects to move from the initial planning phase to implementation and management. While the
lack of funding is the largest barrier for restoration programs, the current lack of coordination of
program funding makes the use of limited available resources less efficient also.
The constraints of state, tribal and local budgets also keep potential sponsors from
soliciting federal programs for local projects, even if these might have good prospects for being
funded. Cost sharing and other requirements are often not met and projects are not implemented.
Another factor that delays needed projects is an inconsistent flow of federal funding.
Authorized projects that could be constructed in a relatively short amount of time are frequently
deferred because they are not being funded consistently up to the conceived project completion
date. Often, funds aren’t available for many years after project authorization. Or, funding is
discontinued while the project is underway due to shifting priorities and budget ceilings in the
annual appropriation process.
D-4. Invasive Species
Need:
•

Prevention and control of invasive aquatic nuisance species (ANS) is one of
the most challenging environmental concerns of Great Lakes stakeholders.

Current Trend
Over the past two centuries, more than 160 non-indigenous aquatic species have entered
the Great Lakes. The number of species established per decade has increased with time, and none
has subsequently become extirpated. Since 1970, on average, there has been one invader
documented every eight months. While resource managers strive for a “zero discharge” policy
for these biological pollutants, there are currently no signs for a reversal of this upward trend.
Strategies and methods for prevention and control often lag behind the introduction and
spread of invaders. The threat of a new invasion is often not recognized until after the invasive
species has established itself with a successfully reproducing population. Once an invasion
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spreads beyond manageable geographic boundaries, control measures (where they exist) are
often unfeasible.
Two of the priority needs identified by the National Invasive Species Council are:
1) to assess and better control pathways of introduction to prevent invasions; and, 2) early
detection and rapid response to prevent the spread of newly-discovered invasive species. Once
introduction pathways have been identified and analyzed, control mechanisms can be identified
to prevent the spread. For example, boaters, anglers and other users are known to spread invasive
species as uninvited hitchhikers from one lake or stream to another. Hence, education and
outreach are an important element of strategies to control invasive species.
The priority needs above can only be met if a monitoring system is in place that can
readily identify non-indigenous species that might be introduced, are being introduced, or are
already in place. For example, monitoring efforts were successful in tracking the movement of
the Asian carp up the Mississippi River and bringing attention to this imminent risk for the Great
Lakes. Monitoring will also be an important element of measuring progress of invasive species
controls. There are often no data to assess population changes or other measures of progress.
A successful, proactive response to an imminent invasion threat also depends on whether
needed capacities and resources are available. Even though there is a strong institutional network
addressing the problem of invasive species in the Great Lakes basin, its current capacities are
overwhelmed with the tasks of adequately monitoring threats, identifying effective control
mechanisms, and managing control efforts. The failure of current control approaches is related
not only to a lack of staffing and funding but also to the complexity of the problem.
The spread of established invaders, such as the zebra and quagga mussel, is often difficult
to contain for the lack of an effective and appropriate control measure. In addition, it is often
difficult to weigh the benefits and risks of certain actions. For example, does the benefit of
exterminating zebra mussels by treating an infested area with rotenone outweigh the adverse
effect of unintentionally killing native and possibly rare species? Resource managers are
currently facing this dilemma in the development of a rapid response plan for Lake Superior
islands that are threatened by a zebra mussel infestation.
There is considerable value by stakeholders on the dispersal barrier in the Chicago
Sanitary and Shipping Canal. The installation of a backup system is welcomed as a necessary
safety measure and it is hoped that the barrier will keep Asian carp out of the lakes. However,
resource managers see a possible invasion of the Great Lakes by Asian carp as too much of a risk
to rely on the barrier only. A rapid response plan includes rotenone treatment of the Shipping
Canal if the Asian carp are spotted above the dispersal barrier.
In any case, the dispersal barrier is but a single effort to address a specific facet of a vast
and complex problem; the barrier may keep Asian carp out of the Great Lakes and Eurasian ruffe
out of the Mississippi. However, since it is a specific measure to prevent fish migration, the
barrier has no bearing on smaller aquatic life, such as invertebrates or planktic algae.
D-5. Fish and Wildlife Habitat
Need:
•

Boost efforts to restore fish and wildlife habitat.
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Current Trend
There is a sense of general frustration about ongoing efforts to restore wetlands and other
habitat in the Great Lakes basin. Often, funding is missing to implement important projects, such
as the restoration of lost spawning headwaters and the creation of fish passages in Great Lakes
tributaries. Moreover, there is inadequate coordination of the existing federal programs and no
monitoring of their success or failure in achieving defined objectives. A Joint Strategic Plan for
Management of Great Lakes Fisheries and other strategic documents by the GLFC and the FWS
broadly define strategic goals for fish habitat restoration, yet these strategies focus on salmonids
and other sport fish of commercial value. Still needed are program priorities to guide coastal
habitat restoration based on broader ecosystem goals for the Great Lakes basin that include and
also go beyond these immediate fishery management concerns. Such regional ecosystem goals
are, for example, defined in the Great Lakes Ecoregional Plan, which is being developed by a
team of experts under the auspices of The Nature Conservancy. Yet there continues to be a
disconnect between such regional, science-based restoration approaches and the planning and
execution of federal restoration programs.
The lack of comprehensive data prevents a precise evaluation of coastal wetland losses in
the Great Lakes. This lack of information adds to the difficulties of developing science-based,
quantifiable habitat restoration targets for the basin. The loss of coastal wetlands and their
functions continues, posing an ongoing and serious threat to the biological integrity of the Great
Lakes ecosystem. As described earlier (Section 6.E.2), there are numerous pressures causing
these losses. One of the major issues is habitat fragmentation. This problem will worsen as long
as new development in the coastal zone continues without effective land-use and wetland
conservation policies.
Numerous water resources projects have left a legacy of degraded coastal habitat. Several
projects for navigation and flood protection in the Great Lakes basin, including the Soo Locks
and a number of dams, have been connected with negative impacts on habitat. These impacts
include the disruption of the natural flow regimes in wetlands, shore alteration (hardening),
shoreline erosion, and siltation in vulnerable habitat areas. Section 1135 of WRDA provides for
the mitigation of such damages.
Another pressing issue is the absence of clearly defined jurisdiction over isolated
wetlands, i.e. wetlands that are not directly connected to navigable surface waters. The Corps and
the EPA have a joint responsibility to protect wetlands connected to navigable surface waters
(Section 404, CWA amendments of 1977). The EPA recently removed federal protection from
certain isolated wetlands considered “navigable waters” due to previous litigation efforts.
D-6. Watershed Planning & Flood Mitigation
Needs:
•

Improved watershed planning for integrated water resources management.

•

Sustainable flood protection.
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Current Trend
There is dissatisfaction with current urban planning efforts in the Great Lakes basin,
particularly with regard to sustainable flood protection. This concept is based on the
complementarity of ecological considerations and flood protection, and calls for the protection of
human life and material assets while having a minimal impact on streams and allowing them to
fulfill their ecological functions. One of the core principles of sustainable flood protection is the
preservation of the natural retention capacity of a stream. This implies, for example, that the
natural space requirements of a stream to maintain its functions need to be considered, which
adds an additional dimension to conventional urban planning. Even if urban planners are
thinking forward and willingly embrace the concept of sustainable flood protection, serious
conflicts over land uses are likely to take place. To successfully establish zoning plans or to be
able to set space aside for a stream, affected parties, including individual property owners as well
as communities, need to become participants in the planning process and take part in the search
for solutions. There is a definite need for an enhanced outreach effort that can convey the
benefits of watershed-based urban planning policies and sustainable flood solutions.
Existing flood control provisions, combined with available emergency response
programs, appear to be doing a fair job of reducing the risk of flood hazards and damage to urban
areas in floodplains in the basin. However, there is concern that established measures for flood
protection are largely reactive in nature and a more proactive approach, based on risk
assessment, may be beneficial. Due to its potential to create conflict, such risk assessment needs
to be based on best available assessment methods and most comprehensive coverage of affected
areas. Constraints on residential and commercial land allocations and uses, as well as sustainable
drainage systems, would have to be part of the solution.
D-7. Preventing Coastal Hazards Resulting from Shoreline Erosion and Bluff Recession
Need:
•

Sustainable solutions to mitigate shoreline erosion and bluff recession
hazards.

Current Trend
There is a strong call for well-planned shoreline erosion solutions in Great Lakes urban
coastal areas. With the growing population pressure on the Great Lakes coast, shoreline
recession is becoming an increasingly important issue. Shoreline erosion is a natural process but,
in many urban areas around the basin, shore alterations and development have accelerated the
erosion process and magnified the hazard risks to properties and public infrastructure. The
problems are traditionally addressed by building shore protection structures such as sea walls or
jetties. Often, these structures impact hydraulic processes and sedimentation. As a result, some
shore protection structures are now the cause of new shoreline erosion problems in adjacent
areas.
Traditionally, shore protection is focused on finding sound engineering methods to
prevent losses to investments in shore property and infrastructure. The Corps of Engineers has
the expertise, experience and the necessary programs to provide both structural and nonstructural
shore protection solutions for problems as they occur. Too frequently, however, shore protection
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is necessary due to poor planning decisions. Shoreline development continues to be planned and
implemented in erosion-prone and bluff recession hazard areas.
D-8. Waterfront Rehabilitation
Need:
•

Reclaim and restore degraded, abandoned and polluted waterfront properties.

Current Trend
The Great Lakes basin is home to more than 33 million people. Four of five basin
residents live in metropolitan areas. Most of these metropolitan areas are located along the Great
Lakes coast and more than two out of three urban residents of the basin live in coastal counties.
The Great Lakes coastal population and areas of concentration reflect the historic importance of
the lakes for the region. However, since the 1960s the coastal population in the basin has steadily
declined. In addition, there is a trend for a population shift away from densely populated urban
counties to suburban coastal counties at the ever-expanding fringe of metropolitan centers. The
virtually uncontrolled sprawl of low-density residential and commercial areas has become one of
the most significant development issues in the basin.
The detrimental consequences of these trends are well-known. Increased pollution, higher
energy use for transportation and residential needs, increasing encroachment on agricultural
lands and natural areas, and high-cost infrastructure requirements portend an unsustainable
future. In addition, the trend has exacerbated problems confronting central city areas, such as
social issues and an under-utilized, underfunded public infrastructure.
Older urban areas on the Great Lakes are still recovering from the rough transition of the
manufacturing-based economy to the information age. One of the results of these economic shifts
was the retreat of industries from traditional locations along the waterfront. As a result, many
industrial and commercial properties near harbors are now vacant or inactive, leaving numerous
waterfront areas underutilized or even abandoned.
The revitalization of the urban waterfront has become a priority issue in the Great Lakes
region. Waterfront properties are, in many cases, well-suited for all types of redevelopment—
residential, commercial, industrial, and recreational. However, revitalization typically requires
more funding and expertise than newer developments in previously undeveloped areas. This is
particularly true for waterfront properties because there is both a land and a water component.
Without concerted and coordinated efforts to revitalize older urban areas including waterfronts,
new development continues to migrate to outlying areas and exacerbates the problem of sprawl.
The majority of stakeholders indicated that efforts in the basin to reclaim and restore the urban
waterfront are currently not adequate.
In many cases, real or perceived contamination is the major obstacle to the
redevelopment of vacant or idle waterfront properties. Forty-five, or one third, of all 138
Superfund sites in the Great Lakes basin that are entered on the National Priorities List (NPL) are
located in harbors or nearby areas. In addition, many abandoned properties in harbors are
brownfields; i.e. they are contaminated to a less degree than listed Superfund sites and have the
potential for redevelopment. Nevertheless, brownfields are stigmatized with known or suspected
soil or water contamination problems and require remediation as a precursor to redevelopment.
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Clean-up of contaminated areas at the urban waterfront proceeds too slow, thus hindering the
progress of revitalization efforts.
The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980 delineates authorities and responsibilities of agencies and liable parties in
the Superfund program for the cleanup of hazardous waste sites. The EPA administers the
Superfund program in cooperation with states and tribes. Delays in the cleanup of Superfund
sites are mostly related to the general backlog of the Superfund program.
In case of brownfield remediation, authorities and responsibilities are not as clearly
delineated as in the Superfund program and the situation is more complicated. Specifically, there
is no federal brownfields cleanup program per se. EPA’s brownfields programs provide funding,
guidance, and technical assistance to states and local governments, but neither the EPA nor any
other federal agency has been authorized to conduct brownfield cleanups. For brownfields on the
waterfront, which have both land and water components, the determination of jurisdictions and
authorities becomes even less clear.
Based on previous analyses, there are four key issues confounding remediation of
waterfront areas: 1) environmental liability for brownfields; 2) lack of program coordination
and program authority gaps for brownfield remediation; 3) limited and inconsistent authorities
for environmental remediation at the urban waterfront; and, 4) lack of coherence between
remedial action and redevelopment programs.
1) Financial liability for brownfields. Redevelopment is a criterion for eligibility under
many state programs for brownfield cleanup. Yet the potential financial liability of buying these
sites or providing loans for redevelopment deters potential developers and loan providers. To
address this problem, the states have developed liability relief mechanisms that allow private
parties to buy, sell, or redevelop properties without being liable for contamination they did not
cause. Although these incentives have considerably increased investment in brownfields,
stigmatization is still a major deterrent to redevelopment.
2) Limited coordination and program authorities for brownfield remediation. Many
agencies can be involved but the authorities and responsibilities are not as clearly defined and
coordinated as for Superfund cleanups. Each of the Great Lakes states has a voluntary cleanup,
brownfields remediation, and/or environmental response program. The EPA provides support in
the form of grants to administer state programs (brownfields assessments, revolving loan funds,
and cleanup grants). However, the EPA does not have the authority to conduct brownfield
remediation and redevelopment. And neither the EPA nor the states have the technical
capabilities and engineering expertise to manage redevelopment projects. The Corps has the
specific cleanup and engineering expertise, but its authorities are limited to projects where there
is a nexus between the remediation project and a water resources or waterway issue (Section
1135, WRDA 1986; Section 312, WRDA 1990; Section 401, WRDA 1990; see Appendix B-1).
The Corps can also assist with brownfield remediation through its Technical and Planning
Support for States program (Section 22, WRDA 1974), but its application is limited by the
ability of partners to match the 50% cost-share requirement. In addition, the Corps has been
involved in brownfield remediation by virtue of exerting the Support For Others authority.
3) Limited and inconsistent authorities for environmental remediation at the urban
waterfront. The “balkanization” of authorities for environmental remediation at the land-water
interface adds more hurdles to coordinated and concerted efforts for urban waterfront
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revitalization. Depending on the location of a contaminated waterfront site, the remedial action
may fall under the jurisdiction of several federal agencies and/or the local governments or port
authorities.
GLNPO is charged with the coordination of RAP-based sediment remediation in Great
Lakes AOCs but was criticized by the GAO for failing to effectively define organizational
responsibilities for the oversight of these cleanups. If coastal federal trust resources are involved,
FWS or NOAA will be involved in the remediation effort.
The Corps of Engineers has authority to remove contaminated material from navigation
channels and adjacent areas. In contrast to other federal agencies, the Corps has the specific
cleanup and engineering expertise to implement and manage remediation projects that, for
example, involve the dredging of contaminated sediments or the containment of contaminants--a
common practice in brownfields revitalization--by construction of shoreline armor and other
engineered controls and barriers. However, as previously discussed, the Corps has limited
authorities to extend the use of its capacities beyond navigation channels and Superfund sites
formerly utilized by the Department of Energy (FUSRAP, Formerly Utilized Sites Remedial
Action Program). A new authority for waterfront restoration and remediation would allow the
Corps to fully apply its expertise to contaminated waterfronts. But efforts to advocate for such an
authority have so far met with resistance, partly due to a congressional reluctance to the upland
expansion of Corps authorities.
4) Lack of coherence between remedial action and redevelopment programs. Several
states have adopted comprehensive programs that tie brownfield remediation and redevelopment
together. These include Michigan’s Clean Michigan Initiative (CMI), which makes cleanup
funding available under the condition that there is an economic redevelopment plan or, at least, a
tangible interest in the redevelopment of a proposed site. Other comprehensive state programs
for brownfield revitalization include Wisconsin’s Brownfields Grant Program and the New
York’s Clean Water and Clean Air Bond Act.
CMI alone allocates $335 million to clean up contaminated sites and to promote
brownfield redevelopment. A $50 million portion of these funds was specifically destined for
waterfront revitalization and has already been apportioned to suitable projects. Regional needs
for waterfront remediation and restoration exceed the capacities of existing programs. In part,
this may be ascribed to the lack of federal authorities with funding capability for the waterfront.
In addition, there is no federal agency coordination among those existing environmental
remediation authorities that apply to the waterfront, nor with regional or local initiatives for
economic redevelopment.
The state-federal Coastal Zone Management Program (CZM) might be a suitable vehicle
to tie remedial actions and redevelopment together. The CZM already specifies the sustenance,
development, and revitalization of urban waterfronts as a strategic goal. At this time, however,
the remediation of polluted waterfronts is not specified in its strategic framework as being part of
the supported revitalization efforts. Waterfront remediation and restoration issues are also
outside of the national priority areas of the Coastal Zone Management Enhancement Grants
Program, which provides additional funding incentives to states to improve their Coastal
Management Plans and make them more consistent with national goals. Under the current CZM
framework, it is therefore unlikely that state coastal management programs will make urban
waterfront issues a funding and management plan priority.
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D-9. Soil Erosion Prevention
Need:
•

Reduce excess sediment and nutrient loadings to the Great Lakes.

Current Trend
During the 1970s and 1980s, the installation of wastewater treatment plants drastically
reduced nutrient loadings from point sources. These point-source pollution controls allowed the
recovery of the Great Lakes from their worst conditions in the 1960s. Nonpoint sources (NPS),
mostly from urban and agricultural runoff, are now the leading pollution pathway to the Great
Lakes. Programmatic efforts to address non-point source pollution source have further reduced
nutrient loadings to the lakes. Best management practices were implemented for soil erosion
prevention, stormwater retention, and other effective strategies of NPS control. In the mid-1990s,
downward trends in sediment and nutrient loadings to the lakes started leveling off. Runoff from
urban and agricultural land continues to deposit thousands of tons of eroded, nutrient-rich topsoil
into the lakes each year.
There seems to be a sentiment among stakeholders that the problem is perpetual, even
though numerous programs are in place and millions of dollars are being spent to address these
issues. A recent high-profile setback is the reversal of trends in Lake Erie, which is once again
plagued by algal blooms and an oxygen-depleted “dead zone.” These phenomena are associated
with an increasing trend in nutrient concentrations in the water observed over the past eight years
during the spring runoff.
At the core of the problem are land-use practices, such as unregulated low-density
development or removing vegetative covers from streambanks and the continued use of intensive
tillage from cropland. Such activities are particularly detrimental to the recovery of the Great
Lakes ecosystem because they simultaneously degrade the environment and are also
unsustainable from an economic point of view.
Stakeholders were almost evenly split in their evaluation of current efforts to prevent
siltation and excess nutrients in the basin: 44% rated these efforts as “somewhat adequate” and
43% rated them as “inadequate”. The respondents pointed to a number of factors that impede
programmatic efforts to further reduce sediment and nutrient loadings. The identified
shortcomings fall into five categories:
1) Lack of coordination. As can be seen from Tables 5.1 and 5.2, there are many
programs that address one or the other aspect of NPS control. A number of different federal and
state agencies are involved, including the EPA, NRCS, NOAA, the Corps, as well as state
departments for natural resources, pollution control, and agriculture. As is true for most of the
other facets of Great Lakes restoration, there is no effective mechanism to coordinate the
activities of all these entities, and the current approach to address sediment and nutrient control is
compartmentalized, thus mitigating against coordinated success on a larger scale.
•

Example 1: a stakeholder referred to the problem of soil management efforts
in upper watersheds being disassociated from the RAP process, given that soil

D-11

erosion and sediment transport from upper watersheds compound the
management of contaminated sediments in downstream AOCs. When less
polluted sediments from the upper watershed settle out in the harbors, they
usually add to the remediation costs by increasing the volume of sediments
that needs to be dredged and either deposited in a CDF or treated. In a few
cases, the sedimentation may be beneficial by providing an effective means of
capping the toxic sediments. The Maumee River RAP responds to the need for
watershed-based sediment management by including an upland erosion
component.
•

Example 2: Due to the complexity of nonpoint source issues and the plethora
of institutions involved in their management, there are jurisdictional and
program authority overlaps of different agencies. The lack of a coordinating
mechanism adds to the confusion. Both the NRCS and the Corps offer
technical assistance for water quality protection, resource conservation and
ecosystem restoration, without any visible efforts to coordinate these
programs.

•

Example 3: The Corps has the authority to develop sediment transport models
for Great Lakes tributaries. However, the authority does not extend beyond
the modeling effort. Different agencies are in charge of developing and
implementing BMPs. It follows that both the usefulness and the successful
application of the models depend strongly on a well-coordinated partnership
among the agencies involved. The Corps is therefore coordinating this
program with NRCS, EPA, USGS, the Great Lakes states, and the Great
Lakes Commission.

2) Lack of funding. Many federal NPS control programs have matching fund
requirements for the participating state agencies. These requirements can be prohibitive and limit
state participation in such programs. In addition, the USDA and EPA have reduced technical
personnel in recent years, leaving many NPS programs understaffed. The shortage of program
management staff reduces the efficiency of program funds and limits the capabilities for program
coordination.
3) Program priorities. One strategy for NPS reduction is to put the programmatic focus
directly on sediment reduction in streams and lakes. After all, sediments are eroded soils and are
the main source of nutrients to the lakes. On top of transporting other pollutants, excess silt
physically destroys aquatic habitat and creates costly problems for navigation interests, water
treatment facilities, and other water use sectors.
4) Lack of scientific data and performance measurements. The lack of science on soil and
sediment transport undermines the value of current programs, brings up questions about sciencebased decision support tools, and erodes advocacy and educational efforts to address NPS
problems.
•

Example 1: The strongest arguments for soil conservation are the economic
and environmental losses of erosion. The argument is weakened by the lack of
recent research to quantify and assess these losses.
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•

Example 2: Federal and state agencies advocate the use of buffer strips (small
areas of land in permanent vegetation) and other soil conservation measures in
agricultural lands to mitigate the movement of sediments, nutrients, and
pesticides. However, there has been little research to evaluate which soil
conservation techniques are most suitable for the soil types and topography
found in the Great Lakes region.

•

Example 3: There is a lack of baseline data for science-based watershed
planning tools, such as tributary models. The Corps is developing
mathematical sediment models for Great Lakes tributaries (Section 516(e),
WRDA of 1996) but has not been involved in data gathering and coordination.

5) Lack of awareness. Most of the current strategies are based on the premise that farmers
and other stakeholders want to apply soil conservation and other best management practices in
order to protect their own interests, which also protects the interests of the larger basin
community. Most programs are based on voluntary compliance. Hence, the success of current
strategies requires that these groups understand the economic threats of unsustainable land-use
practices and also the environmental impacts of their actions. Stakeholders suggest that the
causes and effects of nonpoint pollution--for example, the connection between agricultural runoff
and water quality--are not necessarily common knowledge. It appears that not enough is being
done in terms of outreach, even though many programs have the capability to fund education
initiatives and demonstration projects. The Great Lakes Basin Program for Soil Erosion and
Sediment Control funds projects for educational purposes, but has a different main focus.
D-10. Monitoring and Management of Great Lakes Water Levels and Withdrawals
Need:
•

Prevent net loss of water from the Great Lakes.

Current Trend
There is a deep concerned about the possibility that unregulated water withdrawals from
the basin may upset the Great Lakes water balance. This is a special concern because there is
presently no binding, interjurisdictional agreement to effectively preclude the draining of Great
Lakes aquifers from either outside or within the basin. To safeguard against any future diversions
or other extensive withdrawals of this type, an international treaty or similar formal legal
agreement among U.S. and Canadian jurisdictions would be needed.
While the Corps does not have the authority to control withdrawals from the Great Lakes,
it provides various advisory and engineering services in support of water level maintenance in
the basin. The Corps measures and forecasts lake levels; operates the artificial outflows from
Lake Superior and Lake Ontario; is charged with accounting for the Lake Michigan diversion at
Chicago, Illinois; and coordinates data exchange with Canada’s Maritime Navigation Services
for the Welland Canal outflow control and with the State of New York for the New York State
Barge Canal Diversion. The Corps also provides outreach services and informs decision-makers
and the public on lake levels and related hydrologic issues.
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With regard to the role of the Corps in Great Lakes water level and water balance
management, there are two distinct yet related issues that need to be addressed: 1) a possible
drop in lake levels due to a long-term shift in the Great Lakes water balance as a result of
substantial withdrawals or climate change, or a combination of both; and 2) concerns over low
lake levels caused by the natural cycle of periodic water balance fluctuations. Both of these
water level issues have profound effects on natural resources management and uses in the Great
Lakes basin:
1) Dropping water tables would have adverse consequences for most water users in the
basin. The effects might include supply shortages, higher water and water infrastructure costs,
and impaired water quality. Lower lake levels would impact maritime transportation and
recreational boating along with the associated industries. Shore damages due to erosion and bluff
recession would increase. Lower water tables would also significantly change the regional
ecology and threaten much of the present wetland habitat.
2) Extremely high lake levels regularly result in flood emergencies and shore damage,
whereas extremely low levels impact navigation and other water uses.
3) Extreme annual fluctuations cause problems for navigation interests, hydropower
producers, and shoreline properties; but the absence of any fluctuations is deleterious to the
lake’s coastal ecology.
Despite the far-reaching impacts of water level-related issues, there is a pattern of
reacting to floods or dry spells as they occur or addressing water level-related user conflicts only
as they arise. Most interests seem to agree that a more proactive approach to crisis prevention or
mitigation is needed. Stakeholder comments pointed to a lack of information among affected
interests as being part of the problem. The Corps’ outreach could meet some of these information
needs but currently seems far from filling the gap. The Corps has staff with appropriate expertise
on water level and balance-related issues, yet its outreach efforts are historically reactive rather
than proactive. That is, there are significant outreach initiatives during periods of extremes but
they cease to exist once life returns to “normal.” In the intervals between extremely high or low
lake levels, neither the staffing nor the funding is provided to maintain an effective extension
program that explains lake level issues and what role people’s decisions and actions have in
either exacerbating or alleviating potential problems.
A comparison between the time scale for long-term water level fluctuations and the
turnover of lakeshore property ownership illustrates this need for a continuous extension
program. According to a Levels Reference Study Board of the IJC in 1993, 48% of lakeshore
property owners on the U.S. side of the basin have owned their properties for less than 15 years.
Extreme high or low lake levels appear to return every 25 – 35 years. In periods between
extremes, questionable planning and development decisions are often made. For example,
owners invest in homes and structures on receding bluffs or in places that were formerly
inundated by floodwaters. According to the Levels Reference Study Board, 60% of those
lakeshore owners in the basin who experienced flooding were unaware of that risk when they
purchased their property. Almost half of the respondents who experienced erosion damage were
not aware of the erosion risk when they purchased their property.
Closely related to the need for an effective extension program is the need for a wellcoordinated media relations program. The Corps and its program activities often enter the media
main slots either due to controversies about projects, during crises (such as low lake levels) or
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emergency events (Lake Erie and Fort Wayne floods). A well-functioning media relations
program might go a long way toward providing accurate information on water level and balancerelated issues on a continuous basis. It would thus be a part of proactive hazard mitigation
strategies. It might also prevent the Corps from being vilified due to misinformation, as has
occurred in the past. For example, during the Lake Erie floods in the 1980s, the Corps was
blamed by some in the public for unduly manipulating lake levels, even though its limited
authority for changing the Lake Ontario and Lake Superior outflows could not have possibly
averted the emergency situation. A stronger outreach program of the Corps would meet two
major needs: 1) education for riparian property owners and municipal planners; and, 2) provide
the Corps with a tool to clearly convey its authorities and responsibilities with respect to Great
Lakes water levels and diversions.
Forecasting long-term trends in lake levels. Based on state-of-the-art modeling, current
lake level forecasts are limited to a range of six months. There are slightly differing opinions
about the possibilities of extending these forecasts into the future. Some experts estimate that
lake level forecasts could be extended to look one to three years ahead in time. Some others
believe that reliable forecasts will only be possible for twelve months in advance, based on
current resources and the state of the technology. There seems to be agreement that an extension
of lake level forecasting to one year is not only feasible but also economically desirable.
Negotiating Great Lakes outflows among affected interests. The IJC International St.
Lawrence River Board of Control is responsible for negotiating Lake Ontario outflow
regulations. The board is co-chaired by the Canadian Coast Guard and the U.S. Army Corps of
Engineers and has been successful in bringing representatives for all affected interests
(navigation, hydropower, environment, water supply) to the table. In addition, the Board holds
regular multi-city teleconferences to increase public input about local conditions and impacts of
concern related to water levels and flows in Lake Ontario and the St. Lawrence River. The IJC
International Lake Superior Board of Control, on the other hand, is often criticized for not
meeting its purpose of providing a forum for equal-footed negotiation of all interests. For
example, the four-member U.S. section of the Board is chaired by the Corps and has two
additional Corps engineers as well as an additional civil engineer as members. Criticism extends
to the public meetings: meeting locations are not effectively advertised and public participation
is poor. There are also concerns about the lack of efforts by the board to include focus groups in
discussions; different interests (navigation, recreation, environment, shoreline owners, and
tribes) have no effective forum to discuss and negotiate water control-related issues.
Studying and assessing criteria for regulating Great Lakes outflows. The Corps has taken
a proactive leadership role for the Plan of Study for Criteria Review in the Orders of Approval
for Regulation of Lake Ontario – St. Lawrence River Levels and Flows and for the Upper Great
Lakes Plan of Study, both prepared by the respective IJC Boards of Study. Conducted under the
auspices of the IJC, these studies are considered to be well-rounded and scientifically
defendable. However, an inherent problem with these studies appears to be the long time interval
between periodic assessments of the outflow regulation criteria. The IJC issued the directive for
the Upper Great Lakes Plan of Study (POS) in August 2001; 22 years after the regulation criteria
were last reviewed in 1979. In addition, it is taking the POS teams decades to complete these
types of studies.
The problem with these delays may be related to the perpetual rotation of POS team
members. It appears to be also an issue of efficient sharing of data collection and data
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coordination responsibilities. Parts of these studies take decades to complete and are already
dated by the time they are released. Consider, for example, the assessment of potential shoreline
damages due to changing water levels. In 1996, the Detroit District provided a comprehensive
assessment of potential shore damages due to changes in Lake Michigan levels. The Buffalo
District has studied local and regional erosion impacts associated with coastal projects on Lakes
Erie and Ontario. Thus, the shoreline damage assessment data for the U.S. side of the basin are
incomplete and inconsistent and no similar effort has yet been initiated on the Canadian side. The
POS team is currently evaluating whether the obtained information allows inferring relative
impacts of water levels on coastal areas of the upper Great Lakes.
Accounting for Great Lakes water diversions. The existing monitoring network has the
capacity to account for Great Lakes outflows and artificial diversions, such as the Lake Michigan
diversion. Major uncertainties in calculating the Great Lakes water balance are caused by a
limited understanding of the role of surface-groundwater interactions and cumulative water
withdrawals within the basin (e.g. for irrigation purposes).
The most significant Corps authority with regard to Great Lakes water diversions is Lake
Michigan Diversion Accounting (Section 1142, WRDA 1986; see Appendix B – Section 6.2).
The Corps is equipped to gauge the diversion to an accuracy of +/- 50 cfs. However, there is a
considerable lag between taking the measurements and reporting the data for any particular water
year (WY). Currently, the latest Lake Michigan Diversion Accounting Report is for WY 1998
and was released in 1999.
D-11. Program and Project Management and Planning
Need:
•

The Corps needs to more efficiently plan and manage programs and projects
in the Great Lakes basin.

Current Trend
As can be seen from a number of strategic documents recently released by the Corps (i.e.
USACE 2012, Draft Civil Works Program Strategic Plan FY 2003 – FY 2008, National Report
on Identified Water Resources Challenges and Water Challenge Areas), the organization
embraces the need for increased cooperation with partners to solve present and future water
resources challenges.
Stakeholders approve of their interaction with the Corps’ Great Lakes districts (72% rate
their interaction with the Corps as good, adequate, or very good). Even though communication
and information exchange issues have been identified as some of the main concerns about
interactions with the Corps in the national assessment (National Report on Identified Water
Resources Challenges and Water Challenge Areas), 44% of stakeholders indicate that they are
satisfied, if not completely satisfied with their interaction with the Great Lakes districts. It
appears that the districts are, for the most part, on the right track with their efforts to
communicate and exchange information with their partners. On the other hand, there remains
much room for improvement: twenty-nine percent (29%) of the Great Lakes stakeholders said
they are only somewhat satisfied with how the Corps interacts with them and 20% indicated
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dissatisfaction. One issue that was specifically pointed out is the lack of transparency of the
Corps’ decision-making process.
“Project processes” is one of the ten major water resources challenges for the Corps
identified in listening sessions across the nation during 2000. Great Lakes stakeholders gave the
Corps business process a lackluster approval: 51% are “somewhat satisfied” with the current
process, while only 13% are “satisfied” or “completely satisfied”, and 30% indicated
dissatisfaction. There appears to be a lot of room for improvement for the business process. This
implies that if the Corps successfully reforms its’ current business processes (i.e., accelerate
project development and implementation) then the value of its programs and projects to the Great
Lakes region will be enhanced.
Due to the lack of a basinwide strategy, the Corps involvement in Great Lakes
management and restoration has so far been mostly on a project-by-project basis. Improvements
to current strategies can be expected if the Corps abandons this piecemeal approach in favor of a
collaborative watershed-based planning approach. One of the newer programs (Great Lakes
Fishery and Ecosystem Restoration; Section 506, WRDA 2000) sets a precedent and embraces
the need for a cooperative, basinwide approach. The program requires a basinwide program
management plan and coordination with all affected interests.
Another new program management aspect of Section 506 is the requirement to develop
an evaluation program. Great Lakes stakeholders indicated they were only semi-satisfied with
the accomplishments and results of their interaction with the Corps. This implies unmet needs
that could be addressed through a result-oriented performance assessment process for Corps
Great Lakes programs with measures for the success of coordination and collaboration efforts.
In the period of FY 1992 – FY 2002, of the 257 projects that were studied for
construction under CAP authorities, 34 were implemented and constructed (see Appendix E).
This means that only slightly more than one of ten considered projects have been built and
completed. Regardless of the specific barriers and circumstances, stakeholders experience this
failure to implement planned projects as a source of frustration.
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