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Introduction
ALUS employs an incentive based approach to use marginal farmland for the production of
ecosystem services, including flood and drought management and water quality improvement.
The purpose of this research is to create a path forward to fund specific ALUS projects and more
broadly other types of green infrastructure, and to provide policy solutions that are practical and
immediately actionable by decision makers, as well as being financially sustainable over the long
term.
The research and analysis is divided into three parts:
PART I “Funding” provides:
●
●

a summary of federal infrastructure funding, identifying criteria that could be barriers for
green infrastructure funding and ways to address these barriers;
a description of the broader policy context in Canada and how green infrastructure
projects fit into government policy priorities;
a.
b.
c.
d.

current government funding sources and limitations on eligibility;
government funding programs in the United States that fund ALUS style projects;
opportunities to influence access to funding;
policy context in federal and select provincial governments and influencing
opportunities that they present;
e. overview of alternative financing models that could provide sustainable funding
over the long term; and
f. recommended approach to creating funding pathways for ALUS projects.
PART II “Accounting” provides:
●
●
●
●

an update on federal infrastructure funding eligibility and accounting rules, based on the
Federal Budget 2017 and discussions with Infrastructure Canada
an analysis of accounting rules that apply to ‘assets’
an assessment of the implications of accounting rules for green infrastructure and
identification of key issues.
recommendations for enabling not-for-profit organization eligibility for bilateral
Infrastructure funding programs.
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PART III “Financing Models - Case Studies” provides:
●

●
●

consideration of four alternative financing models for green infrastructure and
ecosystem services in different jurisdictions:
○ Ontario - South Nation River Watershed (phosphorus offsets)
○ Great Lakes - Sustain our Great Lakes (habitat restoration)
○ Florida - Everglades and Lake Okeechobee (dispersed water management,
retention)
○ Australia - Rivers of Carbon (carbon sequestration, biodiversity, habitat)
recommendation for funding program design for green infrastructure projects in a
rural/agricultural context
within appendices:
○ observations and lessons learned from alternative financing models
○ shorter versions of two case studies - Rivers of Carbon and Sustain Our Great
Lakes
○ notes on early research into financing models in other jurisdictions.
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PART I - FUNDING
1. Statement of Problem
ALUS Canada operates in six provinces on a variety of projects that provide ecosystem services
on agricultural land.
It is currently embarking on four projects that would benefit from government funding. The four
proposed projects are in different regions of the country and each addresses a combination of
impacts, from flood control to water quality to habitat protection. Together, these projects will
serve to communicate the public benefit of green infrastructure investment to governments at
different levels and the public at large.
In seeking financing to support these projects, ALUS Canada has discovered eligibility
requirements with certain government funding programs that pose a challenge to access these
funds. This research will assist in finding a path forward to fund these important projects.
The four projects include:
i)

The City of Edmonton and the Modesté Subwatershed Riparian Project in Alberta

The Modesté is a subwatershed encompassing 482,000 hectares that form part of the North
Saskatchewan River Basin in Alberta. The subwatershed is upstream from a major urban centre,
the City of Edmonton. The Province of Alberta has identified the Modesté subwatershed as
being of priority for flood mitigation, drought, and water quality protection. The project will
involve collecting data and identifying priority riparian areas for restoration and conservation
efforts in the Modesté subwatershed, development of a collaborative action plan with municipal
partners including setting goals and targets on high priority riparian areas, and aligning
municipal by-laws that pertain to riparian protection. Finally, a cost-benefit analysis of the
recommended restoration activities will be conducted, quantifying the downstream water
quality improvement and flood mitigation benefits in relation to the costs associated with water
treatment, water security and flooding.
ii) Agricultural Green Infrastructure in Norfolk County’s Lynn River Watershed in

Ontario
This project will evaluate the costs and benefits of restoring green infrastructure on agricultural
lands in the Lynn River Watershed, located in Norfolk County in southwestern Ontario. The Lynn
River empties into Lake Erie. The Lynn River is the receiving stream for the Simcoe Wastewater
Treatment Facility. Investments in water treatment infrastructure are expected in the next two
decades. This research project will investigate how upstream protection and restoration on
agricultural lands may directly and indirectly reduce the cost of built infrastructure. Reducing
nutrient load throughout the watershed will directly affect the assimilative capacity of the Lynn
3

River thereby impacting the future effluent limits of the wastewater facility. Flood and drought
mitigation offered through wetlands, riparian buffers, tree planting and modified agriculture will
indirectly affect the cost for water treatment (and other built infrastructure) by reducing the
need for treated water and the wear and tear on water, wastewater and stormwater structures.
iii) The Economics of Alternative Land Use Services and Climate Change in Manitoba

In cooperation with the International Institute for Sustainable Development, this project will
examine the economic benefits of two types of ALUS projects (water retention via engineered
storage and wetland restoration, and riparian buffers) and prepare a geographically specific case
study of the potential impact of a green infrastructure plan for the Town of Virden, located in
the Scallion watershed in southwest Manitoba, which faces increasing flood risk. A large culvert
planned to mitigate flood risk for the Trans-Canada Highway near the town would increase
flood risk to the town. The case study will examine whether green infrastructure in the upper
reaches of the Scallion watershed is a cost-effective solution to mitigate flood risk to the
highway and the town.
iv) Alternative Land Use Services (ALUS) in Trout River and Mill River (Carruthers

Brook) Watersheds in Prince Edward Island

Located in Western PEI, the Trout River and Carruthers Brook Watersheds together encompass
just over 16,100 hectares. Land-use-related environmental impacts include elevated nitrate
levels in drinking and surface waters, anoxic events in the estuaries, fish kills, sedimentation, and
flooding. The Community of O’Leary proposes to pilot new and expanded ALUS incentives to
effect changes in how land is managed in these watersheds. This will include expanded riparian
buffer zones along watercourses, cover cropping, increased area of forest cover and taking highrisk agricultural lands out of production.

Each of these four projects addresses a combination of impacts, from climate impacts such as
flood control or drought, to habitat restoration, to water quality. Each seeks to demonstrate how
mitigation of these impacts through the use of lower cost green infrastructure can accomplish
what has traditionally been addressed through high cost grey infrastructure.
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2. Opportunities and Challenges Facing Green Infrastructure Funding
2.1 Current Eligibility of Green Infrastructure for Funding
Under the 2016 Canada-Ontario Infrastructure Funding Agreement, there were several clauses
that, together, made some green infrastructure (GI) eligible for funding.

2.1.1 The Definition of an Asset
There is no specific prohibition of GI assets that may be included in funding applications. The
definition of an asset is permissive with regard to tangible assets associated with GI. Under
Section 1.1, an ‘asset’ is defined as:
‘any real or personal property or immovable or movable asset, acquired,
constructed, rehabilitated or improved…’
Furthermore, in schedule A, eligible projects include stormwater and wastewater projects,
‘including the construction of naturalized systems for management and treatment
of wastewater and stormwater.’
However, operating and maintenance costs, which form a high proportion of GI costs, are
explicitly prohibited. Under Schedule A, subsection h) Ineligible Costs:
vii. Costs associated with operating expenses and regularly scheduled
maintenance work.
Under the Clean Water and Wastewater Fund (CWWF), there is an added provincial requirement,
which is not a federal requirement, that municipalities must confirm that the proposed projects
align with their asset management plans. That would mean that any GI project for which funding
was sought would have to be in a municipality’s asset management plan.

2.1.2 Ultimate Recipient of Funding
The agreement is also permissive with respect to who the recipient of funding could be.
According to Schedule A, an ‘Ultimate Recipient’ could include not only municipal governments,
but also:
‘organizations designated by a province or territory and agreed to by Canada,
such as Indian Act Band Councils’ and ‘Other entities providing water or
wastewater services to communities as designated by Ontario.’
The Ontario Ministry of Infrastructure confirmed that the bilateral agreement identifies eligible
5

Ultimate Recipients as the Province and municipalities, as well as organizations that the Province
designates as additional Ultimate Recipients conditional on receiving federal government
agreement on the designation. Ontario has designated federally-recognized First Nations as an
additional eligible recipient.
Provided an application is submitted by one of the above Ultimate Recipients, under CWWF
there is no condition to limit the involvement or sub-contracting of a nonprofit by an ultimate
recipient. The usual procurement requirements would equally apply to profit and nonprofit
contractors alike, that is that the proponent demonstrate value-for-money in the procurement
process (Hillen 2017).
Federal Budget 2017 confirmed that this arrangement will be maintained for Phase 2
infrastructure funding, albeit at a lower threshold of 40%. Chapter 2 of the federal budget reads,
‘The bilateral agreements will involve cost-sharing for agreed-to projects, with the
proportions determined based on the recipient of the funds. The Government will
provide funding for projects on the following basis: up to 40 percent federal
funding for projects undertaken with municipal and not-for-profit partners;’
This reaffirms ALUS’ current approach of partnering with municipalities to apply for bilateral
infrastructure dollars.

2.1.3 Measurable Outcomes
In the evaluation of applications, the CWWF puts a strong emphasis on measurable outcomes,
through performance indicators. Two indicators in the agreement could be used in support of
GI, at least as these projects relate to safe drinking water and improved wastewater effluent and
stormwater quality, including:
Safer drinking water: Number of water treatment facilities that have improved water
quality as a result of funded investments;
ii) Cleaner wastewater and stormwater: Number of systems that have improved the quality of
wastewater effluent or storm water discharge as a result of funded investments.
i)

2.1.4 Allocation Versus Application-based Funding Distribution
The Ontario Government favours a combination of allocation versus application-based funding
distribution. This allows the province to choose specific big ticket projects to fund, such as
regionally-significant public transit projects, while allocating the rest of the funding on a percapita basis to municipalities. This eliminates the competitive nature of project-specific
applications and provides the recipient greater discretion to determine the appropriate priority
projects. As long as a municipality considers GI as a priority, this does not pose a barrier to their
eligibility. However, it would require strong advocacy on the part of GI advocates to ensure that
these projects are included in the list of priority projects to be funded by a municipality’s
6

allocated amount.

2.1.5 Incrementality
Unfortunately, as a result of some limitations in the agreement, in practical terms, green
infrastructure projects were not evaluated in a favourable light. Primary among these is the
requirement to demonstrate measurable ‘incrementality.” This means that federal funding under
the Agreement is over and above the funding already planned by the Government of Ontario
through its 2016 Budget or municipalities as part of provincial and municipal infrastructure
plans, to allow Ontario and municipalities to carry out more infrastructure projects or to
accelerate those that they had already planned. This requirement is designed to inject a shortterm stimulus to the economy. This requirement had the effect of attracting non-essential but
costly infrastructure rehabilitation projects like road pavings and pipe replacements.

2.1.6 Projects on Private Land
According to the Ontario Ministry of Infrastructure, under the Clean Water and Wastewater
Fund:
‘a project may take place on private land provided there is public benefit and the
project meets the eligibility criteria. Final evaluation on eligibility would require
assessment of project specific details. However, the proponent would have to be
an eligible Ultimate Recipient as defined by the bilateral agreement. As explained
above, so far the only ultimate recipients agreed to by the federal and Ontario
governments are Municipalities, First Nations and Local Services Boards’ (Hillan
2017).
For Phase 1 infrastructure funding, this was not the position supported at the Federal level,
where the Department of Infrastructure and Communities had been clear that projects on
private land would not qualify for CWWF funding.
However, this difference in the way the Federal and Ontario Governments view funding of
projects on private land seems to have been resolved. As noted above, in Federal Budget 2017,
infrastructure funding rules have been altered to allow funding for projects with nonprofit
partners. Minister’s staff in the Federal Department of Infrastructure has confirmed that this rule
change would apply to projects on private land as well (Freeman 2017). How this rule will be
applied in practice will become more clear as project proposals are submitted.
Another area that has the potential to limit the types of GI that can be funded through federalprovincial infrastructure funding is the requirement that funding requests only include assets
that conform to Public Sector Accounting Standards set by the Public Sector Accounting Board
(PSAB).
Under Section 18.1 Accounting Principles, the Agreement stipulates that:
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‘All accounting terms will have the meanings assigned to them, all calculations
will be made and all financial data to be submitted will be prepared, in
accordance with the Public Sector Accounting Standards in effect in Canada’.
By definition, these PSAB standards only apply to public sector assets on public land. PSAB
officials admit that PSAB rules have not ‘caught up’ with public infrastructure like green
infrastructure that provides a public benefit but is located on private land. This will be explored
further in the Accounting section below.
In summary, the current federal-provincial infrastructure funding agreement is permissive on the
definition of assets, is holding the line on ‘recipients,’ has an outright prohibition on the
eligibility of operating and maintenance costs, and is not aligned on the question of projects on
private land for public benefit.

2.2 Phase 2 Federal Provincial Infrastructure Funding
The recently released Federal Budget 2017 articulated federal priorities for Phase Two of federalprovincial infrastructure funding, including climate change adaptation, which could support
ALUS projects.
The more detailed negotiations around the eligibility criteria and definition of ‘recipients’ will be
negotiated between each province and the Federal Government over the next year. This
provides an opportunity for GI advocates to encourage governments to support more GIfriendly criteria, as discussed further below.

2.3 Other Federal Sources of Funding
Federal budget 2017 includes a number of funding commitments that could benefit green
infrastructure.
●

$2 billion is committed to a Disaster Mitigation and Adaptation Fund to "support
national, provincial and municipal infrastructure required to deal with the effects of a
changing climate.” According to the budget, the cost-shared fund will focus on “built
and natural, large-scale infrastructure projects supporting mitigation of natural disasters
and extreme weather events and climate resilience” (emphasis added). The fund will be
administered by Infrastructure Canada.

●

$9.2 billion over 11 years for ‘green infrastructure’, which is defined much more broadly
than what is usually considered GI, including projects that “reduce greenhouse gas
emissions, deliver clean air and safe water systems, and promote renewable power.”
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●

A Canada Infrastructure Bank will invest $5 billion over 11 years to ‘green infrastructure,’
again defining the term broadly.

Other funds that may be relevant include:
●

Federal-provincial agricultural funds under the third round of Growing Forward (GF3),
expected to be negotiated in the summer of 2017. Typically, GF funds have been a flow
through to provincial agricultural departments. Funding priorities and eligibility criteria
are largely left up to the provinces and partner organizations administering the
programs. For example, the Ontario administrative partners are the Ontario Soil and
Crop Improvement Association (OSCIA) for producers and the Agricultural Adaptation
Council for organizations and collaborations. Although GF funds have been difficult to
access to date, there may be a role for ALUS and other GI advocates to influence the
Ontario Ministry of Agriculture, Food and Rural Affairs early in the process for the next
round of funding.

●

Transport Canada will invest $16.4 million over five years to undertake risk assessments
on federal transportation infrastructure assets, including roads, bridges, rail systems and
ports, “to ensure that Canada's transportation infrastructure is able to withstand the
effects of natural disasters.” To the extent that federally managed highways need to be
made more resilient, there may be a role for GI advocates to push for the use of more
green infrastructure in this area.

●

In February 2017, FCM and the Government of Canada announced a five-year, $75
million federally funded ‘Municipalities for Climate Innovation Program’ to provide
municipalities with funding, training and resources to help them adapt to the impacts of
climate change and reduce greenhouse gas (GHG) emissions. This program is meant to
complement federal funding for municipal infrastructure by building their adaptation
and mitigation capacity. There may be a role for GI advocates to offer technical
assistance and education with respect to GI through this program.

Overall, federal government funding priorities are placing a strong emphasis on climate
adaptation and mitigation at the local level as well as support for innovation. Together these
commitments have been called a “game changer” for municipalities by the Federation of
Canadian Municipalities. However, much of the funding appears to be geared towards the urban
centres and the built environment. An additional possible source of funding is through newly
established Cap and Trade regimes in Alberta and Ontario. These hold the potential for
monetizing conservation and agricultural practices through carbon offset credits, as discussed
under ‘Alternative Financial Models’ below.
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3. United States Funding Program Models to Address Barriers
3.1 United States Funding Programs
The review of government funding programs in section 3, above, identifies several specific
barriers or challenges to GI eligibility, including:
a)
b)
c)
d)

funding projects on private land
funding for operations and maintenance expenses
ultimate recipient, and
allocation based funding.

In considering funding eligibility rules that would further support GI, it is helpful to learn from
the United States, where there has been more robust support for GI both through programs
dedicated to addressing nonpoint sources of pollution as well as combined point and nonpoint
infrastructure funding programs. Aspects of these programs could be adopted in Canada to
improve support for GI.

3.1.1 Clean Water Act and Section 319 Grants
The US Clean Water Act establishes a funding program dedicated to addressing nonpoint
sources of pollution in impaired waterways. In recent years, funding was also made available for
flood control in recognition of its impact on water quality. Section 319 of the CWA establishes a
grant program with federal funding flowing through to states. Each state is given broad
discretion to set its nonpoint source funding priorities. However, these priorities must be
substantiated by a comprehensive watershed plan. The grants may address both urban and rural
NPS, although the majority of the funding is directed towards urban NPS projects.
Recipients of Sec. 319 grants can be tribes, municipalities or nonprofit organizations. Sec 319
grants can fund projects on private land. These are considered a ‘subsidy’ to the landowner, and
the subsidy is a benefit to the public.
Section 319 grants are meant to protect or improve impaired waterways, including conventional
GI projects, septic tank replacement or land acquisition. This recognizes that nonpoint sources of
water pollution are land-driven, the majority of which is privately-owned. In the words of one US
EPA official, “You can’t address nonpoint sources without including private land.” Consequently,
Section 319 grants may fund projects on private land as a subsidy for ‘private’ benefit. However,
EPA’s position is clear that “funds provided under a 319 grant must be used primarily for the
benefit of the public by addressing a public water quality concern. Section 319 grant funds are not
provided primarily for the benefit of an individual.”
Section 319 grants can pay for materials, but cannot purchase equipment to install materials,
because the benefit of the equipment outlasts the grant period. However, rather than have grant
recipients return money for equipment, some states have allowed grant recipients to lease
10

equipment for the period of the grant, and then offer the grant recipient the option to complete
the purchase under the lease.
While Section 319 grants have been a mainstay for states to tackle their NPS priorities, these
projects face challenges familiar to other GI projects. For instance, projects are hampered by the
lag in seeing benefit, and the difficulty in measuring the improvement in water quality. Multiyear monitoring is essential. With projects on agricultural land, there have been issues with
grantees breaking contracts when commodity prices rise.
Total federal Sec. 319 grants reached a high of $239 million in the early 2000s, but had declined
to $163 million by 2016.

3.1.2 Clean Water State Revolving Funds
Unlike Canada, the US does not have an infrastructure grant program, but instead has a low/no
interest loan program. For wastewater and stormwater infrastructure, it provides loans to states
through the Clean Water State Revolving Fund.
State revolving funds used to be focused exclusively on point sources. In 2009, eligibility was
expanded to include greater emphasis on stormwater management. Despite the expanded
scope, there was relatively low uptake from municipalities to apply for GI. There are a number of
theories as to why this is the case, including:
●
●

●

●

high demand for grey infrastructure repair.
high transaction costs for administering the loan had to be justified by the amount of
funding being applied for, and GI projects are lower cost items relative to grey
infrastructure
lack of internal capacity and knowledge of GI projects in smaller cities, and limited
experience or familiarity of local engineering consultants who are subcontracted by
these communities to prepare CWSRF proposals.
lack of familiarity with GI amongst staff in departments tasked with reviewing and
approving applications.

In order to more directly incentivize applicants to adopt GI and other more sustainable
approaches to infrastructure, under the American Recovery Act of 2009 the federal government
required that at last 10 percent of CWSRF funding be dedicated to ‘green project reserves’
(GPR), which included green infrastructure, water and energy efficiency, and other innovative
water quality projects. This GPR program was maintained for two successive budget years.
EPA guidance explained that, the goals of the green project reserves were to:
‘direct state investment practices in the water sector to guide funding towards
projects that utilize green or soft path practices to complement and augment hard
or grey infrastructure, adopt practices that reduce the environmental footprint of
11

water and wastewater treatment, collection and distribution, help utilities adapt to
climate change, enhance energy and water conservation, adopt more sustainable
solutions to wet weather flows and promote innovative approaches to water
management problems… EPA expects that green projects will help the water
sector improve the quality of water services without putting additional strain on
the energy grid, and by reducing the volume of water lost every year.’
Eligible costs for GPR included planning, design, and building of capital water quality projects.
Planting trees and shrubs, purchasing equipment, environmental cleanups, and development
and initial delivery of educational programs as capital water quality projects. Daily maintenance
and operations such as expenses and salaries are not considered capital costs.
The guidance included a detailed list of eligible projects under GPR (see GPR in References
below).
Anecdotally, many municipalities opted for energy efficiency, as this could pay for high cost
capital items such as new energy efficient pumps.
The State of Illinois introduced a three-year Green Infrastructure grant program under this new
revolving fund program, which allowed grantees to expand their use of GI.

3.1.3 NRCS Farm Bill Grants
The US Department of Agriculture’s Natural Resources Conservation Service (NRCS) offers a
range of nation-wide and geographically specific funding programs to farmers to support
conservation practices, through its 2014 Farm Bill.
Western Lake Erie Basin Initiative
In 2016, NRCS announced a $41 million, 3-year program to improve water quality in the
Western Lake Erie Basin. The program helps farmers in Ohio, Michigan, and Indiana implement
conservation measures specifically designed to reduce runoff entering waterways from farms in
an 870,000 acre area in the Basin. This is in addition to $36 million made available through the
2014 Farm Bill. Prior to the Farm Bill, between 2009-2014, financial and technical assistance
supported 2,000 conservation contracts that have reduced annual nutrient and sediment losses
by an estimated 7 million pounds of nitrogen, 1.2 million pounds of phosphorus, and 488,000
tons of sediment (NRCS 2016).
Environmental Quality Incentives Program
The Environmental Quality Incentives Program (EQIP) provides technical and financial assistance
to farmers to deliver environmental benefits including improved water and air quality conserved
ground and surface water, reduced soil erosion and sedimentation or improved or created
wildlife habitat. Payments are made on completed practices or activities identified in an EQIP
12

contract that meet NRCS standards. Funds can support development of a Conservation Activity
Plan (CAP) to address a specific natural resource concern in an agricultural operation.
EQIP’s checklist provides a rich resource of best practices (see ‘EQIP” in References section
below).
Other financial assistance offered through NRCS includes (see USDA References section):
●
●

●

The Agricultural Management Assistance Program, which supports natural resource
conservation on farms.
The Conservation Stewardship Program, which is based on a compensation payment for
conservation activities undertaken. Participants earn CSP payments for conservation
performance - the higher the performance, the higher the payment.
Rural Development Water and Environmental Program (WEP) is the only federal program
exclusively focused on the water and waste infrastructure needs of rural communities
with populations of 10,000 or less. The programs provide technical assistance and
financing for development of drinking water, waste disposal, and stormwater systems in
rural areas.

3.1.4 California Legal Recognition of Streams
While not a funding program, the following example could fundamentally change the way green
infrastructure is perceived under infrastructure funding programs.
In September 2016, the State of California signed a new law (Assembly Bill 2480) that states,
“source watersheds are recognized and defined as integral components of
California’s water infrastructure.”
Expanding the definition of water investments in this way is rather unique. It allows state
infrastructure funds to be used for the restoration and maintenance of meadows, streams, rivers,
and forests to support their role in water resources management. Nature infrastructure is
therefore eligible for funds previously targeted at ‘hard’ infrastructure. The law is directed
towards five watersheds in California. The bill is brief and lacks details on specific restoration
activities. The state still needs to determine the funding amount, and a watershed investment
plan is expected to guide projects.
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3.2 Lessons Learned from US Funding Programs
3.2.1 Dedicated Funding to Address Nonpoint Sources of Water Pollution
The US funding programs described above provide good examples of government-sponsored
programs aimed at addressing water quality impairments by specifically supporting projects that
address nonpoint sources of pollution.

3.2.2 Private Land
The programs have the added advantage that the funds may be spent on projects on private
land. There is no impediment to providing funding for projects on private land through federal
grant or loan programs because legislation and regulations governing all federal grant or loan
making do not impose any prohibitions or limits. Most limitations are imposed at the state and
local level, due to concerns over legal implications and the added negotiations involved.
As a result, some states limit grant recipients to public entities operating on public land only.
This was in part to avoid private land projects involving land acquisition, which introduced legal
issues related to land title that added a level of legal complexity, risk and delay for programs
with short turnaround times.
For instance, the State of Illinois introduced limitation on funding projects on private land
primarily due to two perceived risks:
1.
2.

Liability, if something goes wrong, municipalities or state will be liable; or
Corruption, or the risk that the money will not be spent on what it is meant to be spent
on.

Federal EPA did not share these concerns. Officials felt that these risks could be mitigated
through requirements to have contractors bonded and insured.

3.2.3 Recipient
US Federal rules are permissive with respect to funding non-government entities so long as they
are not-for-profit. It is at the state and municipal levels that some restrictions apply.
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4. Policy Context and Influencing Opportunities
4.1 How do ALUS-style Projects Contribute to Government Priorities?
In order to position itself favourably vis-a-vis government funding programs, it is important for
ALUS to align its projects with stated government policy priorities and funding. ALUS needs to
frame its pitch in government terms - in what way do ALUS-style green infrastructure projects
contribute to government’s desired outcomes?
Green infrastructure addresses a range of issues that are of varying importance to different
levels of government.
1. Nonpoint sources and water quality issues, like phosphorus in Lake Erie (CanadaOntario) and Lake Winnipeg (Canada-Manitoba)
2. Lot-level stormwater management (MOECC, municipalities, conservation authorities)
3. Flood risk management (municipalities, roads authorities – federal, provincial, municipal,
conservation authorities)
4. Climate adaptation, resiliency (Canada, provinces to the extent they have to work
towards federally-mandated desired outcomes from federal-provincial infrastructure
funding, municipalities, conservation authorities)
5. Conservation, habitat protection, biodiversity (Ontario Ministry of Natural Resources,
conservation authorities, Alberta, Manitoba)

4.1.1 Nonpoint Sources and Water Quality
In general, water quality and nonpoint sources have not been high on any government’s radar
for some time. However, there are some important geographically specific exceptions, including
Lake Winnipeg, Lake Simcoe, and Lake Erie. These seriously impaired waterways have received
significant attention from all levels of government due to the impact of nonpoint sources of
pollution. GI is well positioned to help address nonpoint source pollution in the land base
surrounding these impaired waterways.
In the case of Lake Erie, the Canadian and Ontario Governments recently released their joint
draft Domestic Action Plan, as required under the Great Lakes Water Quality Agreement. While
the draft plan is short on details regarding funding to achieve the 40% phosphorus reduction
target, it does set the stage for activity in the region. Ontario is under greater pressure to reach
40% reduction given its commitment to a hard deadline to do so, 20% by 2020 and 40% by
2025. Sources of funding such as the Canada-Ontario Agreement funds, Growing Forward 3
(GF3), and possible funding from Environment Canada, MOECC and OMAFRA could be made
available for projects aimed at contributing to the achievement of the 40% target. The Federal
Budget announced $70 million to address freshwater quality problems, including in Lake
Winnipeg and the Great Lakes, but was short on details about how that money will be spent. It is
likely committed to staffing and science and monitoring activities at the federal level.
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4.1.2 Lot-level Stormwater Management
Stormwater management is not a federal preoccupation, unless it is associated with climate
resiliency and adaptation and flooding (see below). At the provincial level interest in stormwater
management is related to its permitting and standard-setting role.
In Ontario, stormwater infrastructure for new developments or expanded capacity for existing
stormwater infrastructure requires a permit from the Ontario Ministry of Environment and
Climate Change under the Ontario Water Resources Act. However, the OWRA provides an
exemption for permitting of stormwater infrastructure in an agricultural context, as it is covered
under separate legislation, the Drainage Act.
Provincial guidelines for lot level stormwater management are currently under review by
MOECC. A revised stormwater management guidance document, with more stringent design
specifications for lot-level stormwater retention, is expected to be released by MOECC for public
comment in the summer of 2017. The new specifications are based on retaining the 90 th
percentile of rainfall in a geographically relevant rain event. While it will vary depending on the
geographic location, this translates into about 27 milliliters of rainwater retention per rain event.
This guideline is geared towards an urban environment. Retention on pervious agricultural land
likely meets this guideline, unless the agricultural operations are occurring on impervious
surfaces, such as greenhouses or feedlots. Again, on agricultural land that has drainage
infrastructure governed by the Drainage Act, no permitting is required and therefore the new
guidelines will not apply.
Nevertheless, where the new guideline will apply, the hard standard of 90th percentile retention
will drive considerably more activity on lot level stormwater retention and the widespread
adoption of green infrastructure to meet this standard. This in turn will likely compel more
municipalities to introduce stormwater fees to create a revenue stream to pay for this higher
retention standard. Further down the road, it may also open the door to stormwater trading
schemes like those found in Washington DC (see financing models, below) and Philadelphia. In
municipalities with both rural and urban environments, this may provide more opportunities for
ALUS-style GI projects.
While higher municipal costs to meet the new provincial stormwater management guidance are
anticipated, there has been no corresponding indication from Ontario that funding will be made
available to support these increased investments. That leaves the financing of lot-level GI to
developers for new developments, and where these investments are not covered through
development charges, it will be municipalities that bear the cost.
In most municipalities, there is no dedicated revenue stream for stormwater management.
However, there are some exceptions, where municipalities have introduced a stormwater fee
based on a property’s percentage of impervious surface. The cities of Mississauga, Waterloo and
Kitchener have stormwater fees. The cities of Toronto, Guelph, and Brampton have also spent
time investigating the feasibility of introducing such fees. In response to the new MOECC
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stormwater guidance, it is likely that more municipalities will introduce stormwater fees, creating
a revenue stream that can pay for more GI throughout Ontario.

4.1.3 Flood Risk Management
Flood management is gaining more attention given extensive flooding in a number of regions in
Canada, most notably in Calgary and the GTA area in 2013. At the federal and provincial level,
and correspondingly at the conservation authority and municipal level, more resources are
being devoted to flood preparedness.
This policy priority has been matched with funding, at least at the federal level. As noted above,
the federal government has committed $2 billion towards a Disaster Mitigation and Adaptation
Fund to support national, provincial and municipal infrastructure required to deal with the
effects of a changing climate, including natural, large-scale infrastructure projects.
Particular attention is being given to riverine flooding. The federal government has invested in
Floodnet, a flood management research network based out of McMaster University, which,
among other objectives, will prepare guidelines for flood management infrastructure design.
At the provincial level, the Ontario Ministry of Natural Resources and Forestry is reviewing and
revising its Riverine Flood Management guidance manual to integrate consideration of climate
change. Depending on the extent of revisions to this provincial guidance, it may drive changes
in flood management by conservation authorities and municipalities in designated floodplains
of rivers and streams.
Road authorities are also having to consider flood management in relation to road maintenance.
The Ontario Ministry of Transportation’s (MTO) 2007 Directive on Drainage Management Policy
and Practice provides guidance on MTO’s responsibilities with respect to drainage.
MTO’s responsibilities are limited to drainage directly related to its road assets, and not beyond.
The directive explicitly states that:
“It is not the fundamental purpose of a highway drainage system to convey collected
stormwater from external development areas in excess of water that would naturally
flow, in the undeveloped state, from these areas to the highway right of way.”
However, MTO may embed its highway drainage plans within a broader watershed plan
maintained by the Conservation Authority. Where MTO has signed off on a watershed plan, it
must conform with it. This more integrated approach to highway drainage may lend itself to
opportunities similar to the ALUS project in Manitoba that seeks to mitigate highway drainage
impacts on the Town of Virden (above).

4.1.4 Climate Adaptation and Mitigation
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As noted above, the federal government is devoting a great deal of political attention and
resources to climate change adaptation and mitigation. Framing ALUS-style GI as an important
aspect of this nation-wide effort may be received well in federal departments with shared
responsibility for this priority area. Funding will be made available through a variety of federallysponsored mechanisms, including FCM’s ‘Municipalities for Climate Innovation Program,’
federal-provincial bilateral infrastructure funding programs, and the soon to be established
Canada Infrastructure Bank (see above). Much of this funding will flow through municipalities,
suggesting that ALUS should continue its practice of partnering with municipalities.
Conservation Authorities in Ontario may also prove to be willing partners to access some of this
federal funding, although some conservation authorities may see ALUS as competing for the
available funding.
To the extent that provinces must work towards federally mandated desired outcomes
enshrined in federal-provincial infrastructure funding agreements, they too will have an interest
in climate adaptation projects. However, more provincial attention is being devoted to climate
change mitigation. Both Ontario and Alberta have established cap and trade carbon markets
that allow for carbon credits to be bundled and sold in the marketplace, create a potential
revenue stream for projects.

4.1.5 Conservation, Habitat Protection, Biodiversity
Support for conservation, habitat protection and biodiversity was given a boost in Ontario with
the adoption of the Endangered Species Act and the subsequent designation of specific species
under the legislation. ALUS benefited from this policy initiative in Norfolk County. However,
other than limited funding from MNRF, there is no dedicated government revenue stream to
support conservation and habitat protection.

4.2 Matching ALUS projects, Government policy priorities and accessible
funding
Table 1 below summarizes government priorities and funding sources that lend themselves to
GI. This helps to identify opportunities for funding for GI.
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Table 1: Government Priority Areas and Funding Sources
POLICY PRIORITY AREAS
Nonpoint
Sources and
Water Quality
(Geographically
Specific)

Climate Mitigation
and Adaptation

Lot-Level Stormwater
Management

Flood
Management

Habitat
Protection/
Conservation
Practices/
Biodiversity

GOVERNMENTS WHO HAVE ADOPTED THESE POLICY PRIORITIES
Federal - ECCC,
Agriculture and
Agri-food Canada
- Lake Erie
Domestic Action
Plan, Lake
Winnipeg
Ontario-MOECC,
OMAFRA - Lake
Erie Domestic
Action Plan, Lake
Simcoe Action
Plan
Manitoba - Lake
Winnipeg

Federal – National
Climate Change
Framework

Ontario - MOECC
permitting, guidance
specifications (guide)

Federal - Public
Safety Canada

Ontario - MNRF

Municipalities - building
permits

Ontario MNRF,
Conservation
Authorities

Alberta Land Use
Framework;
Alberta Land
Stewardship Act;
Alberta Wetlands
Policy

FUNDING IN SUPPORT OF POLICY PRIORITY
$70M for Lake
Erie, Lake
Winnipeg,
Canada-Ontario
Agreement (COA)
funding, Growing
Forward 3

Canada-Ontario
Agreement (COA)
Great Lakes
funding; Growing
Forward 3

Bilateral federalprov infrastructure
funding; Canada
Infrastructure Bank;
FCM Municipalities
for Climate
Innovation Program;
Alberta Watershed
Resiliency and
Restoration
Program

Bilateral federalprovincial infrastructure
funding

Federal Disaster
Mitigation and
Adaptation
Fund

Alberta
Watershed
Resiliency and
Restoration
Program

Municipal stormwater
fees, wastewater/
stormwater capital plans
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Based on this summary table, it appears that i) climate adaptation, ii) geographically specific
nonpoint source water quality, and iii) flood mitigation are the top three policy areas with
funding attached that could provide support towards GI.
Where there is a lack of funding to support priority policy areas, there may be alternative
financing mechanisms that could be explored. For instance, stormwater management at the
local government level will become an even higher priority as big storms result in property and
infrastructure damage and threaten public safety. The lack of an external funding source for
municipalities to draw on may slow progress on adopting green infrastructure. However, as the
examples below demonstrate, a range of market-based mechanisms have been successfully
implemented in other jurisdictions.

5. Alternative Financing Models
5.1 Range of Watershed Investment Instruments
The scan of financing models as cases studies within this report provides a sampling of different
approaches to financing ALUS-type projects using watershed investment instruments. Some of
these align well with policy priorities outlined in Section 4 above.
The major advantage to these alternative financing approaches is that, when delivered
effectively, they are a more predictable and sustainable source of financing, unlike government
funding which is available sporadically and is vulnerable to budget cuts. They can also achieve
better results at a reduced cost.
However, alternative financing models, including market-based instruments, come with their
own challenges. Some trading schemes are administratively burdensome, with high transaction
costs. Others have not found effective ways to measure and communicate their impact. Still
others have not convinced participants to engage, offset or trade at a volume that justifies
establishing the program. This may be a result of dubious benefits of participating, or sensitivity
amongst farmers over privacy and sharing data. Environmental advocates are also skeptical of
trading arrangements that do not demonstrate in a transparent way that greater impacts are
being achieved than could be achieved through a more direct regulatory route. These
challenges would need to be addressed in any model proposed.
To attract participants to trading/offset programs, for example, there must be a strong driver
(e.g. cost savings) and low administrative and financial costs to ensure continued participation. A
smaller geography (e.g. South Nation River Watershed in Ontario) also seems to help generate
more interest and activity, and ensure offsets can be realized in the same geographic area.
Protection of privacy will also be a significant issue for farmers.
To be accepted by the public and environmental advocates, the financing model must be fully
transparent, and result in measurable public benefits and outcomes.
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At the heart of these issues is the question of credibility and trust. Involving participants and
observers alike early in the program design process will go a long way in building the necessary
trust to secure their collaboration and buy-in. A trusted organization that can serve as an honest
broker in this process is also essential.
Another key ingredient is a clear vision of what the program is meant to achieve. Under Section
319 grants, states have to develop a watershed plan and identify priority actions for Section 319
grant funding. Similarly, a clear sense of the broader desired outcomes and how specific types of
projects could contribute effectively to these desired outcomes is essential. A scatter-gun
approach to trading will likely not reap definitive enough results to sustain the program.
An increasing number of jurisdictions are creating the legislative and regulatory framework to
allow for market-based mechanisms to be added to the basket of instruments at government’s
disposal to achieve its objectives. Canada and the provinces can benefit from lessons learned
from this considerable experience in the US and elsewhere.
Models that align well with Canadian or provincial policy priorities and could fit into existing
legislative or permitting regimes are outlined below. These include programs to address:
1. Geographically specific nonpoint source water quality impairment (phosphorus
trading/offset programs)
2. Climate change mitigation
3. Water quantity management

5.1.1 Phosphorus Offsetting and Trading Programs
Addressing geographically-specific nonpoint source water quality problems in Lake Erie and
Lake Winnipeg is a policy priority area that does not currently have a sufficient source of funding
to attract ALUS projects, other than those that are negotiated on a farmer by farmer basis.
The financing models outlined in Part III and the Appendices illustrate a range of experiences
with phosphorus offset and trading programs in Ontario (South Nation), Chesapeake Bay, and
Ohio River Basin in the US.
The South Nation River Watershed Total Phosphorus Management Program provides a localized
approach to phosphorus offsetting, associated with impaired water quality and the need to limit
new phosphorus while allowing new development. Its track record provides solid evidence of
how such a mechanism has be successfully negotiated in Ontario amongst MOECC, the
municipality, the conservation authority, and farmers and landowners.
A standardized approach with more administrative oversight and more sophisticated monitoring
and measurement of progress would have to be negotiated for a larger geography like the Lake
Winnipeg watershed.
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Nutrient trading programs in the Chesapeake Bay region may be able to provide experience
with a larger, more sophisticated approach. It has thirty years of experience in monitoring and
reporting on nonpoint sources of nutrients entering Chesapeake Bay. In both Virginia and
Pennsylvania there are legislated and regulatory trading rules.
However, trading programs have suffered from the common problems of high transaction costs
and difficulty in measuring actual versus modelled nutrient reductions. The Chesapeake example
is also not directly analogous to the Canadian context as it is based on total maximum daily
loads (TMDLs) that are established by US Environmental Protection Agency.
In the absence of a subwatershed or maximum daily load-limit, a trading program could be
traded against a municipality’s permitted discharge level from its sewage treatment plant. For
example, a new phosphorus standard of 0.5 milligrams per litre for large sewage treatment
plants in the Thames River Watershed to be established under the Lake Erie Phosphorus
Reduction Domestic Action Plan could serve as the limit against which trades are made.
Another vital ingredient to a successful trading program involving farmers is the involvement of
a credible farming organization in the program. For example, under the Ohio River Basin Trading
Project, the American Farmland Trust assists with farmer engagement. Involvement of respected
agricultural organizations would be essential to the success of such a program in Manitoba or
Ontario. The Ohio River Basin Trading Project was piloted in 2013 to 2015, and is now
establishing itself as the largest interstate trading regime in the United States.
In 2016, the Great Lakes Commission launched “Erie P Market” as a phosphorus trading pilot for
Lake Erie. While new, it will be important to keep an eye on how this program unfolds.
Some work has already been undertaken to develop a phosphorus trading concept for Lake
Winnipeg, including a report by the International Institute for Sustainable Development (IISD
2009).

5.1.2 Contributing to Climate Change Mitigation and Biodiversity
The federal government has made climate change mitigation a signature national policy in its
first mandate. At the subnational level, a number of provinces have already proceeded with their
own cap and trade programs. In Ontario, cap and trade legislation allows for agricultural offset
credits, but these have yet to be defined in regulation. Alberta already recognizes a wide range
of agricultural practices that can be monetized into carbon credits. However, most of these
practices are based on capturing the energy potential of biomass or maximizing the carbon
sequestration potential of soil through no till and soil health measures. While important, these
activities do not necessarily lend themselves to more conservation-oriented ALUS projects.
If conservation practices could be identified as having carbon trapping potential, there may be
opportunities to monetize them into carbon credits.
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While not a carbon offset-based program, Australia’s Rivers of Carbon Project is an example of a
program that compensates landowners for conservation activities that result in carbon
sequestration, with an emphasis on restoring and revegetating riparian corridors. ALUS
outcomes related to carbon sequestration could be communicated to provinces with carbontrading frameworks who could then be encouraged to adopt practices as recognized agricultural
protocols for which farmers could earn carbon credits.
The US Sustain Our Great Lakes Program serves as another model combining private sector and
public sector funding to support restoration and conservation around the Great Lakes basin.
In Alberta, a Watershed and Resiliency Restoration Program (WRRP) was created in response to
the extreme flooding in July 2013. WRRP supports partners working with landowners on
restoration activities specific to watershed needs.

5.1.3 Water Quantity Management
Water on farmland can also be monetized as part of a water quantity management system.
Programs to address water quantity management, in both flood and drought conditions offer
examples of the type of program that could be established in Canada. Drought prone areas in
Alberta could benefit from such programs, as could flood prone areas in southwest Ontario.
While strict water rights trading programs may not have any obvious benefit for ALUS projects,
some of the projects identified in the jurisdictional scan in Part III and the Appendices of this
report combine water quantity trading with other conservation and habitat co-benefits.
In Florida, to improve water retention around Lake Okeechobee, farmers are paid to store water
on their land to reduce the amount of runoff entering waterways impacting water quality in the
Everglades. Temporary reservoirs are created through the implementation of ‘dispersed water
management’ strategies or ‘water farms.’ While this program is financed through state funding,
similar principles could be applied, possibly in combination with a phosphorus reduction
program.
In Australia, water sharing investment partnerships (WSIPs) have been established by The Nature
Conservancy. WSIPs serve “to ease water scarcity in stressed regions while also conserving and
restoring water ecosystems.” The Murray-Darling Basin Balanced Water Fund is an example of
such a WSIP. “Water entitlements” can be bought, sold, or leased to offer access to a share of
water. Financial returns are provided via annual leasing of water entitlements, trading of water
allocations or the Fund’s overall asset portfolio. The Fund has facilitated the return of water to
wetlands in drought prone areas.
Each of these examples offers a new innovative way of monetizing the value of agricultural land
or the soil and water on the land, to support positive environmental outcomes and address
issues of interest to governments in Canada.
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6. Recommended Approach to Creating Funding Pathways for ALUS
Projects
6.1 Summary
This research and analysis has explored different avenues to create a pathway to fund specific
ALUS projects and green infrastructure projects more generally. So far this section has explored:
●
●
●
●
●

current government funding sources and limitations on eligibility;
government funding programs in the US that fund ALUS-style projects;
opportunities to influence access to funding;
policy context in federal and select provincial governments and influencing opportunities
that they present; and
alternative financing models that could provide sustainable funding over the long term.

In Section 2, with respect to current bilateral infrastructure funding (Phase 1), while there is no
outright prohibition on the eligibility of green infrastructure projects, limitations on what entity
can be an ‘ultimate recipient’ of funding, the federal condition for recipients to demonstrate
‘incrementality,’ and federal restrictions on funding projects on private land in Phase 1 of the
Bilateral Infrastructure Funding program, have served as formidable barriers to the eligibility of
ALUS projects on agricultural land. Rule changes that appeared in Budget 2017 have relaxed
limitations on projects on private land and have clarified that recipients may partner with
nonprofit organizations for these types of projects.
Apart from infrastructure funding, there are other sources of funding announced in the 2016
and 2017 federal budgets that show promise, including the Disaster Mitigation and Adaptation
Fund, the Canada Infrastructure Bank, Growing Forward 3, and various climate change mitigation
funding sources, including carbon offset credits.
In Section 3, a number of US government funding programs are identified that could point the
way in overcoming remaining barriers to ALUS project eligibility in Canadian funding programs
particularly related to eligible recipients, and projects on private land. In particular, Clean Water
Act Section 319 grants offer funding exclusively to address nonpoint source water impairments,
funding projects on both public and private land, to both public and nonprofit recipients. This is
in recognition that nonpoint sources of pollution simply cannot be addressed on public land
alone. Following suit, eligibility for Clean Water State Revolving Fund (CWSRF) loans was
expanded to include nonpoint sources, and briefly provided dedicated resources to green
infrastructure solutions. Farm Bill grants under various programs provide dedicated funding to
conservation practices on agricultural land.
Section 4 examines how ALUS projects can be framed to address government policy priorities
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including geographically specific water quality issues, stormwater management and flood risk
management, climate change mitigation and adaptation, and conservation, habitat and
biodiversity protection. It then identifies funding sources and funding gaps for each priority
policy area.
Section 5 explores alternative sources of financing for projects where government funding is
lacking. Examples from different jurisdictions are identified that align with specific policy
priorities including phosphorus reduction, climate change mitigation and biodiversity, and water
quantity management.

6.2 Four-Tier Recommended Approach
The main pathways to fund specific ALUS projects, and green infrastructure projects more
generally, that have emerged from this research and analysis can be organized into the
following four-tiered strategy:
I. The most immediate pathway is in identifying where there is a government policy priority
that matches ALUS projects, supporting funding and funding criteria that make ALUS
projects eligible.
a) Geographically specific nonpoint source water quality, funding through GF3, climate
mitigation/adaptation, funding from GF3, COA funding
b) Climate change mitigation: FCM’s Municipalities for Climate Innovation Program
c) Lot-level or agricultural stormwater management: municipal stormwater fees, Ontario
Drainage Act fees paid for drainage alterations in Engineer’s report
d) Flooding: portion of Federal Disaster Adaptation and Mitigation Fund dedicated to rural
agricultural adaptation.
e) Habitat protection/conservation/biodiversity: private sources
II. A short-medium-term pathway is to identify existing barriers to access funding and build
the case for removing these barriers, including: i) funding projects with public benefit on
private land; and ii) working with municipalities to familiarize them with GI, encourage them
to include green infrastructure projects in their asset management plans
a) Clarify if/where PSAB accounting standards still pose a barrier to the eligibility of projects
on private land for federal-provincial infrastructure funding;
b) If this is an issue, work with GI allies (IISD, Ontario conservation authorities, DU, GIO,
Greenbelt Foundation, Freshwater Alliance, etc.) to prepare a study on how accounting
standards must be updated to reflect current stormwater and GI practices.
c) Working with GI allies, offer information sessions on GI projects on private land to
municipal staff responsible for submitting infrastructure funding proposals, and
to provincial and federal staff responsible for reviewing infrastructure funding proposals.
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As asset management plans will likely become even more important reference documents
for funders, ALUS should work with other GI allies to offer training to municipalities on
the value of and practical application of GI to achieve different operational infrastructure
objectives and how to integrate GI into asset management plans.
III. A medium-term pathway is to identify where there is a government policy priority that
matches ALUS projects, but where funding is lacking. ALUS could support the creation of
alternative financing models that would provide sustainable revenue stream for ALUS-type
projects.
a) Drawing on experience from South Nation/Chesapeake Bay/Ohio River Basin, ALUS and
allies could advocate for a phosphorus offsetting or trading program.
b) Australia’s Rivers of Carbon Program is focused on conservation projects along riparian
corridors that serve to both sequester carbon and support habitat and biodiversity.
Carbon credit trading could provide a funding source for a program built on the same
principles as the Rivers of Carbon Program.
c) Water Retention to mitigate the impact of flooding in the Everglades and investment
funds for rights over scarce water in drought prone areas in Australia offer models for
water quantity management financing programs.
IV. A final, longer-term pathway is to advocate for dedicated funding for policy priorities that
may be addressed by ALUS-type projects, including:
a) A federal-provincial government funding program for dedicated nonpoint source
impacts on water quality.
b) A public-private partnership to support conservation practices, similar to Sustain Our
Great Lakes Program as a model.
Join with GI allies, NGOs, to push federal/provincial governments to adopt a freshwater
protection strategy that includes dedicated resources to address nonpoint sources, modelled
on the USEPA Section 319 grant program, and/or advocate for rural community stormwater
assistance (see WEP, in Section 3.1.3).

6.3 Next Steps
It is proposed that ALUS host a workshop with GI allies, conservation organizations, and select
municipalities to discuss the above 4-tiered strategy and seek their input and buy-in.
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PART II – ACCOUNTING PRINCIPLES AND APPLICABILITY TO
FUNDING PROGRAMS
1. Update on Federal Infrastructure Funding Programs, Eligibility and
Accounting Rules
In the first installment of this research, a number of federal infrastructure funding programs and
several criteria that were barriers to green infrastructure funding were identified. In this section,
federal infrastructure programs are revisited, with updated information on how these criteria
have been modified in a way that address some of the barriers identified in the first installment
research. These include:
1.
2.
3.
4.

Federal-Provincial Infrastructure Funding Program
Gas Tax Fund
FCM’s Green Municipal Fund
FCM’s Municipalities for Climate Innovation Program

This section also identifies the accounting rules that apply to each of these funding programs.
All funding programs include a statement on the accounting rules that must be followed that
clarifies which costs are eligible for funding. Eligible costs vary from funding program to funding
program, but under infrastructure funding programs, eligible costs are primarily associated with
tangible capital assets, including direct purchase of assets and expenses that directly support the
assets.
Adherence to standardized accounting rules also facilitates auditing of the funding program’s
financial statements. For example, Infrastructure Canada holds signatories to account for the use
of its funds through audited annual expenditure reports. In doing so, the funding program is
made publicly accountable for the way it disburses public funds (Commissioner of Environment
and Sustainable Development 2016). Further discussion of the relevance of these accounting
rules follows below.

1.1 Federal-Provincial Infrastructure Funding Program
Update
In the first installment of research provided in Part I, several barriers to federal-provincial
infrastructure funding were identified, including:
i) Ultimate recipient limited to provinces, territories and municipalities only
ii) An (apparent) prohibition on funding for projects on private land
Since that research was completed, these two barriers have been removed. It has been
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confirmed with Infrastructure Canada and the Ontario Ministry of Infrastructure that:
●
●

Not-for-profits may apply as an ultimate recipient for funding under Phase II of the
Federal-Provincial Infrastructure Funding program; and
Projects on private land with public benefit will be eligible under Phase II of the FederalProvincial Infrastructure Funding program.

This is a significant step forward in making funding for green infrastructure accessible through
Canada’s primary infrastructure funding program. Nevertheless, some challenges may persist.
In conversation with staff from Infrastructure Canada, there were still questions related to the
value of green infrastructure projects on private land. There was also a suggestion that while
they may be eligible, green infrastructure projects may be too small to warrant federal–
provincial infrastructure funding, given that the program favours larger projects (INFC 2017).
An additional consideration is the requirement to demonstrate incrementality under Phase I of
the program. While it is anticipated that the incrementality requirement will be defined
differently in Phase II, this could still pose a significant barrier to green infrastructure projects,
given their smaller scale that have limited impact in terms of additional capital investments to
stimulate the economy.
Accounting Rules
Round I of the current Federal-Provincial Infrastructure Funding Program requires that
applicants follow Public Sector Accounting Board (PSAB) rules.
Under Section 18 of the federal-provincial agreement creating the current (Phase 1)
infrastructure funding program, it explicitly states,
All accounting terms will have the meanings assigned to them, all calculations
will be made and all financial data to be submitted will be prepared, in
accordance with the Public Sector Accounting Standards in effect in Canada.
As described below, infrastructure programs like the federal-provincial program relies on the
PSAB definition of Tangible Capital Assets. Notwithstanding some interpretations of what can be
included as a tangible capital asset (TCA) (see below), federal and provincial review of
applications will generally accept the municipal applicant’s interpretation of TCAs as eligible for
infrastructure funding (MOI 2017).
Infrastructure Canada staff have made clear that eligible costs include TCAs and direct costs that
support TCAs, but do not include operating costs (INFC 2017).
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Eligibility
Under Phase 1 of federal-provincial funding for water and wastewater, contracts between
federal/provincial governments (funders) and municipalities (recipients) stipulate that eligible
costs include:
E.2.2 Eligible Investments:
i. Capital projects for the rehabilitation of water treatment and distribution systems, and
wastewater and stormwater collection, conveyance and treatment systems;
ii. Separation of existing combined sewers and/or combined sewer overflow control;
iii. Initiatives that support system optimization and improved asset management
including studies and pilot projects related to innovative and transformative
technologies;
iv. Design and planning for upgrades to wastewater treatment infrastructure to meet
federal regulatory requirements; and
v. New construction projects, including the construction of naturalized systems for
management and treatment of wastewater and stormwater, if the projects will be
completed within the program timeframe.
E.2.3 Scope of Eligible Expenditures:
Eligible Expenditures include only the following:
i. All costs considered by Province to be direct and necessary for the successful
implementation of an eligible project, including:
a. Environmental assessment costs
b. Engineering costs, including tendering and contract administration
i. Feasibility studies, detailed design or pilot projects that support system
optimization and/or asset management.
ii. Design and planning for upgrades to wastewater treatment infrastructure
to meet federal regulatory requirements.
c. Project management costs
d. Material costs
e. Construction costs
f. Contingency costs (maximum 15% - calculation excludes professional fees)
Summary
Of the four programs reviewed in this section, the Federal-Provincial Infrastructure Funding
Program has the strictest approach to interpreting capital assets and eligible costs, following the
PSAB definition of TCAs and direct costs in support of TCAs (see discussion of TCA definition,
below). As yet, it is not known how Federal-Provincial infrastructure funding accounting rules
and eligibility will change under Phase II now that not-for-profits qualify as ultimate recipients. It
could mean that accounting rules might be broadened to include CICA not-for-profit standards
that are more permissive on the accounting of natural resources (see discussion below).
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1.2 Gas Tax Program
Update
The federal Gas Tax Fund is a permanent source of funding for municipal infrastructure. In
Ontario, the Association of Municipalities of Ontario (AMO) delivers gas tax funds to all Ontario
municipalities, except Toronto, twice a year, based on a per capita allocation. Funds can be
invested into infrastructure or can be used for capacity building projects that contribute to
strategic asset management and long-term planning.
In 2016, Ontario municipal governments will receive $600 million from the Gas Tax Fund, a 5%
increase from last year due to indexation.
All municipal recipients must develop and implement an asset management plan.
The incrementality principle also applies to the Gas Tax Fund, although it is calculated in a
somewhat different manner to the Federal-Provincial infrastructure program. Any GTF funding
cannot replace or displace existing sources of funding for a Municipality’s tangible capital
expenditures. The municipality must demonstrate that its total annual expenditures on tangible
capital assets, on average, will not be less than the Base Amount, which is calculated based on
average capital expenditures in years previous to the GTF program.
Accounting Rules
Under the Gas Tax program, recipients must adhere to GAAP rules. Eligibility rules stipulate that:
The expenditures associated with acquiring, planning, designing, constructing or
renovating a tangible capital asset, as defined by Generally Accepted Accounting
Principles (GAAP), and any related debt financing charges specifically identified
with that asset (AMO).
Given that the recipients are municipalities, the requirement to follow GAAP rules is interpreted
as meaning public sector accounting rules. According to AMO, sector specific definitions under
each of the project categories interpret the definition of capital assets somewhat differently, and
may not strictly adhere to what an accountant may interpret as capital assets under public sector
accounting rules. Some ‘grey areas’ in interpretation are permitted. For example, changing street
lighting to make it more energy efficient is not strictly speaking a capital expenditure, but this
type of project is permitted. Likewise, community energy projects that create energy efficiency
also do not qualify as tangible capital assets under a strict interpretation of the term, but are
also permitted. AMO largely relies on ‘case law,’ that is, it interprets what is fundable based on
precedent.
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Eligibility
Under the Gas Tax, eligible recipients (Ultimate Recipient) includes a municipality or a nonmunicipal entity, including for profit, non-governmental and not-for-profit organizations.
According to the Gas Tax agreement, if a municipality is transferring funds to a non-municipal
entity, such as a not-for-profit, council has to endorse the project via by-law. Under this
situation, municipalities are still responsible for meeting all the requirements of the Agreement
related to the use of the transferred Gas Tax Funds, including all reporting.
While such arrangements with a third-party delivery agent are permitted under the GTF, AMO
was unaware of any record of such an arrangement in the Ontario program since its inception.
Therefore, there is no track record of third party delivery of GTF funded projects. However, this
provision has been used in other provinces.
Under the Gas Tax, there are sixteen eligible project categories. The most relevant to ALUS are:
i)

Wastewater: infrastructure that supports wastewater and stormwater collection,
treatment and management systems.
ii) Disaster Mitigation: infrastructure that reduces or eliminates long-term impacts and risks
associated with natural disasters. Focus under this category is on disaster prevention (i.e.
protecting against a flood through the construction of a dike, berm, foreshore, etc.) not
on disaster response (i.e. fire halls, fire trucks, ambulance stations. GAAP considerations –
auditing is done by the provinces/territories – must be considered capital (emphasis
added).
iii) Drinking Water: infrastructure that supports drinking water conservation, collection,
treatment and distribution systems.
iv) Local Roads and Bridges: roads, bridges, tunnels and active transportation infrastructure
(active transportation refers to investments that support active methods of travel.
Eligible expenditures include:
a) The expenditures associated with acquiring, planning, designing, constructing or
renovating a tangible capital asset, as defined by Generally Accepted Accounting
Principles (GAAP), and any related debt financing charges specifically identified with that
asset;
b) For the capacity building category only, the expenditures related to strengthening the
ability of Municipalities to improve local and regional planning including capital
investment plans, integrated community sustainability plans, life-cycle cost assessments,
and Asset Management Plans. The expenditures could include developing and
implementing: i. studies, strategies, or systems related to asset management, which may
include software acquisition and implementation; ii. training directly related to asset
management planning; and, iii. long-term infrastructure plans.
c) Employee and Equipment Costs: The incremental costs of the Ultimate Recipient’s
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employees or leasing of equipment may be included as Eligible Expenditures under the
following conditions: a) the Ultimate Recipient is able to demonstrate that it is not
economically feasible to tender a contract; b) the employee or equipment is engaged
directly in respect of the work that would have been the subject of the contract; and c)
the arrangement is approved in advance and in writing by Canada and AMO’s Executive
Leads or Canada and Toronto’s Executive Leads, as appropriate.
Ineligible costs include:
a) The cost of leasing of equipment by the Ultimate Recipient, any overhead costs,
including salaries and other employment benefits of any employees of the Ultimate
Recipient, its direct or indirect operating or administrative costs of Ultimate Recipients,
and more specifically its costs related to planning, engineering, architecture, supervision,
management and other activities normally carried out by its staff, except in accordance
with Eligible Expenditures above;
b) Taxes for which the Ultimate Recipient is eligible for a tax rebate and all other costs
eligible for rebates;
c) Purchase of land or any interest therein, and related costs;
d) Municipal administration costs;
e) Legal fees; and
f) Routine repair and maintenance costs.
Funding projects with public benefit on private land are not explicitly ineligible under GTF, but
they are uncommon. Generally speaking, AMO would apply a test to determine if it was
appropriate to fund such a project using gas tax funds, which would include:
i) Does the municipality own/control the asset on private land?
ii) Is there a clear public benefit?
Unless these two tests are fairly clear, AMO would likely encourage the municipality to find
another source of funding for projects on private land.
Summary
Gas Tax funding provides greater flexibility than do periodic, application–based funding
programs, given that its annual allocation model does not involve a strict pre-approval process.
Not-for-profits are eligible with a municipal partner, but this option has not been exercised by
Ontario municipalities to date. Funding public projects on private land are not encouraged.
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1.3 Green Municipal Fund
Update
The FCM's Green Municipal Fund (GMF) differs from traditional infrastructure funding programs
in that it puts an emphasis on innovative projects and ones that deliver environmental goals,
including water quality. In recent years, it has relaxed its rules that were solely focused on
infrastructure, and now accept applications for a range of projects.
Accounting Rules
Eligible Capital costs are defined in accordance with generally accepted accounting principles
(GAAP), including: costs for acquiring, developing, constructing, modernizing or leasing systems
(equipment, hardware, software, etc.) (FCM 2017).
Eligibility
Applicants for GMF must be municipalities, but they may have not-for-profit partners. Previous
rounds of GMF required a direct financial contribution of 10% of the project value by the
municipality, but this requirement no longer applies.
In past years, funding had a strong emphasis on built infrastructure, providing funding for plans,
feasibility studies, pilot projects and capital projects. More recently, FCM has relaxed its
emphasis on built infrastructure, and will now accept applications for project ranging from
education projects or even apps, so long as they demonstrate an innovative way to achieve an
environmental goal. Eligibility criteria are flexible so applicants can determine the best ways to
achieve their environmental goals.
General operating expenses are not eligible, but depending on the type of cost associated with
maintaining green infrastructure, some expenses in the first year may be permitted and would
be considered on a case-by-case basis.
Summary
With the more flexible approach to eligible costs, GMF may offer more opportunity for ALUStype projects than in the past.
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1.4 FCM’s Municipalities for Climate Innovation Program
Update
FCM’s new MCIP is designed to mitigate and build resiliency to climate change, including
managing water quantity. Either a municipality or a not-for-profit can be the main applicant, but
a municipality must be a partner and must demonstrate its commitment through some kind of
contribution. There is no specific minimum contribution stipulated. Funding is available for a
range of expenses, including capital costs, and staff costs.
Accounting Rules
FCM is looking into which accounting rules must be followed if a not-for-profit is a partner but it
is likely the decision of the municipal partner.
Eligibility
While only municipalities are eligible for MCIP, a not-for-profit could be a subcontractor.
MCIP provides funding to municipalities for plans, studies, demonstration projects and support
for staff salaries to plan and implement climate change adaptation projects. Focus areas include
energy, water, waste, transportation, asset management, GHG reductions and reducing
vulnerability to climate change impacts. MCIP also offers funding for operational studies which
explore how to improve municipal policies towards climate change mitigation or adaptation, for
example in the realm of land use planning.
Projects on public and private land may be funded.
Under MCIP capital projects, existing natural assets for adaptation projects are recognized as
fundable expenses.
ALUS may be interested in regional scale climate initiatives. Under this funding category,
funding is provided for groups of municipalities to develop plans, studies or other strategies to
reduce GHG emissions or adapt to climate change impacts.
Demonstration project grants are also available for municipalities to implement climate change
initiatives on a small scale. Funding will be available for up to 80% of costs to a maximum of $1
million.
Summary
There are a number of aspects to MCIP that are particularly well suited to ALUS-type projects.
Firstly, not-for-profits may be a partner. Secondly, the program does not distinguish between
projects on public or private land, both are eligible. And finally, under MCIP capital projects,
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existing natural assets for adaptation projects are recognized as fundable expenses.

2. Explaining General Accounting Principles
2.1 What are General Accounting Principles and Why Are They Important?
At its core, accounting is about drawing boundaries around entities, whether they be public,
private or non-profit, and reflecting the value of the entity through a financial balance sheet that
documents assets and liabilities.
In order to be able to compare apples to apples, standard accounting rules are used to capture
this financial snapshot, through an entity’s balance sheet, which details in standardized
categories its assets and liabilities, valued in money (capitalized), applying accepted accounting
principles.
The common set of accounting principles are known as Generally Accepted Accounting
Principles (GAAP). Canadian GAAP are set out in the Canadian Institute of Chartered
Accountants (CICA) handbook. The handbook is updated by the Accounting Standards Board
(AcSB) for profit and not- for-profit organizations, and the Public Sector Accounting Board
(PSAB) for the public sector.
PSAB establishes accounting rules for the public sector in Canada, including local government.
PSAB rules apply to the economic entity, the government or crown corporation and all its assets.
The Canadian Public Sector Accounting Handbook contains accounting standards that apply to
all public sector entities.
For the purposes of funding applications that are submitted by a not-for-profit organization
(NFPO) in partnership with a municipality, where the municipality maintains the control of the
project, it is assumed that the NFPO must apply PSAB rules given the public nature of the
project. However, depending on the nature of the partnership, and shared control model, there
may be circumstances where not-for-profit accounting rules may be followed. The issue of
which accounting rules apply in projects with shared control was discussed by the Public Sector
Accounting Discussion Group in late 2016. It concluded that the Public Sector Accounting
Handbook (Section PS 3060 – Shared Control) does not provide sufficient guidance and further
clarification is required (Public Sector Accounting Discussion Group 2016).
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2.2 What are Assets?
The main principle for accounting is that if something is purchased, it has a capital value that is
recognized and recorded in financial statements. This is a pragmatic rule that allows for
objective measurement of capitalized value. There are a number of different categories to
evaluate the worth of assets.
The Public Sector Accounting Board outlines the principles on which the definition of assets are
based in its handbook under Section PS 1000. Under this section, public assets are defined as:
Economic resources controlled by a government as a result of past transactions or
events and from which future economic benefits are expected to be obtained.
Assets are further defined as having the following three characteristics:
a) they embody a future benefit that involves a capacity, singly or in combination with
other assets, to provide future net cash flows, or to provide goods and services; (emphasis
added)
b) the government can control access to the benefit; and
c) the transaction or event giving rise to the government's control of the benefit has
already occurred.
The concept of ‘future economic benefit’ figures prominently in PSAB’s definition of assets.
Section PS 1000 further explains,
For an asset to be a government's asset, that government must control the future
economic benefit associated with the asset to the extent that it can benefit directly
from the asset and generally can deny or regulate access to that benefit by others.
For instance, an item does not qualify as a public asset if there is:
a) no future economic benefit;
b) a future economic benefit, but the government cannot obtain it; or
c) a future economic benefit that the government may obtain, but the events or
circumstances that give the government control of the benefit have not yet occurred.
This concept of demonstrating future economic benefit may be important when considering
public benefit from projects on private land. This is discussed in greater detail below.
Once established as assets, items are further separated into tangible and intangible assets:

●

Tangible assets include cash equipment, machinery, plant, property and anything that
has long-term physical existence or is acquired for use in the operations of the business
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●
●

and not for sale to customers.
Intangible assets include things without physical substance but that have significant
value, such as brand, copyright, trademarks, or patents.
Tangible assets are further categorized to distinguish between tangible capital assets
and other types of tangible assets.
o Tangible capital assets are non-financial assets having physical substance that are
expected to last beyond the accounting reporting period.
o Tangible assets that are not tangible capital assets include works of art and most
importantly, natural resources. This will be explained below in further detail.

Definitions of terms and accounts that dictate what can and cannot be included in these
categories are outlined in the AcSB and PSAB accounting handbooks. As these accounting terms
are typically used in the eligibility criteria of infrastructure funding programs, it is important to
understand the definitions themselves and how they are interpreted. However, it must also be
acknowledged that AcSB and PSAB rules do not go into great detail about what counts as a
tangible capital asset. There is some grey area in interpreting these accounting rules.

2.3 Recent Evolution in Public Sector Accounting with Respect to Assets
Standardized private sector accounting allows shareholders to assess the efficiency of a firm’s
operations and the firm’s profitability.
The valuation and accounting of assets in the private sector is important for a number of
reasons. For example, from the point of view of mergers and acquisitions, it is the accounting of
assets that contributes to the determination of a company’s worth. Accounting of assets is also
essential for insurance policies to determine the value of things that can be damaged or
destroyed by fire, hurricane, or other disasters or accidents. Accounting of assets is also the
basis for evaluating how they may be used as collateral to raise loans, or sold to raise cash in
emergencies. Decisions by management, shareholders, and tax collectors are all predicated on
the valuation of assets.
Unlike private sector accounting, which is focused on the bottom line, public sector accounting
evolved around government transparency, that is, to demonstrate to the public that civil
servants and elected officials were keeping to the budget assigned to them. In the public sector,
what is accounted for in terms of assets and liabilities, is what the public sector entity controls
on behalf of the public.
Until recently, this public sector accounting was done on a cash accounting basis. That is, things
were valued based on their price at the time of purchase. This cash accounting approach had a
number of disadvantages. Most significantly, assets stayed at the same value (the value at time
of purchase), offering no information on the nature and age of the asset, regardless of the fact
that their value was depreciating over time as they neared the end of their lifecycle. Cash
accounting did not give decision makers the necessary information to properly plan financially
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to maintain service levels and replace infrastructure at the end of its lifecycle.
For this reason, among others, there was an international movement in accounting to apply
aspects of Private Business Standards to Public Sector Accounting. This brought about a change
from cash accounting to accrual accounting. This involved capitalising tangible capital assets
and allocating their costs to future accounting periods through an annual amortization expense.
Moving to full accrual accounting gave decision makers a more accurate financial picture of the
state of capital assets over their lifecycle, and important information about appropriate resource
allocation.
In Canada, PSAB instituted this change to accrual accounting in 2009. As of January 2009, PSAB
requires that governments present information about the complete stock of tangible capital
assets, and their amortization, in their summary financial statements. The transition to accrual
accounting for tangible capital assets has been a significant undertaking for municipalities. It
involves changes to municipal processes for reporting, budgeting, and day-to-day accounting
for tangible capital assets.

2.4 Tangible Capital Assets (TCAs)
Public infrastructure is accounted for largely in the category of TCAs in financial statements.
Understanding tangible capital assets, how the category is defined by the Public Sector
Accounting Board and how it is interpreted under different funding programs is key to
understanding how to represent green infrastructure in infrastructure funding applications.

How TCAs are accounted for under PSAB rules
Section PS 3150 of the Public Sector Accounting handbook outlines how PSAB rules apply to
TCAs. This includes how to reflect the value of capital assets and amortization, ‘to demonstrate
stewardship and the cost of using those assets to deliver programs and provide services.’
PSAB definition of TCAs
According to the PSAB handbook, TCAs are non-financial assets having physical substance that:
(i) are held for use in the production or supply of goods and services, for rental to others,
for administrative purposes or for the development, construction, maintenance or repair
of other TCAs;
(ii) have useful economic lives extending beyond an accounting period;
(iii) are to be used on a continuing basis; and
(iv) are not for sale in the ordinary course of operations.
Before an item is recognized as a TCA for financial reporting purposes, it needs to meet two
criteria:
a) it satisfies the above definition of a TCA
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b) it has a cost or other value that can be reliably measured.
What can and cannot be included as a TCA?
PS3150 does not prescribe specific asset categories. There are too many variations to
standardize definitions of capital asset categories. Instead, the selection of asset categories is
left to government to define, based on the specific nature and objective of their capital assets.
Nevertheless, there are broad categories that are common to most local governments, including:
● Land
● Buildings
● Equipment
● Roads
● Water, sewer and other utility systems
● Bridges
● Electricity transmission
● Communications networks
● Motor vehicles
● Furniture and fixtures.
There are also explicit prohibitions in the accounting of TCAs.
Under PSAB standards, Natural Resources do not qualify as TCAs. This includes flora and fauna
occurring naturally (Section PS3150.03). This has implications for certain types of green
infrastructure, as described below.
Crown lands that have not been purchased by the municipality or land held for resale are also
excluded from the TCA category.
It should be noted that under CICA not-for-profit accounting standards, there are no such
explicit prohibitions on accounting for natural resources as tangible capital assets.
Directly attributable costs
In addition to the things themselves, TCAs can include capitalized costs that are directly
attributable to the acquisition, construction, and development of the asset. These do not include
general administrative costs, but can include construction, architectural or other professional
fees, and carrying costs like internal design, inspection, and other directly attributable
administrative costs. Where EAs and feasibility studies are undertaken, these can also be
capitalized if the capital asset is ultimately constructed and becomes operational.
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Discretionary aspects of TCA accounting
In addition to the categories of assets, there are additional aspects of TCA accounting that are
left to the discretion of the public entity. These are:
i)
ii)
iii)
iv)

Reporting TCAs as complete systems (component approach) or separate assets
Capitalization thresholds
Method for accounting for value
Establishing useful life

i) Section 3150.12 outlines how a tangible capital asset can include complex networks systems
like water and sewage treatment, which can consist of a number of components. Whether these
assets are reported as one complete system or separate assets is left to the discretion of the
public entity. PSAB prefers the component approach.
ii) The public entity establishes its own capitalization threshold. Strictly speaking, anything that
meets the definition of a TCA and can be measured qualifies as a TCA. In practice, most public
sector entities will establish a capitalization threshold. This is a minimum amount that
expenditures must exceed before they are ‘capitalized.’ Items below the threshold are recorded
as expenses in the financial reporting year that they are purchased rather than as TCAs. The
larger the municipality, the higher the threshold.
iii) A public entity must establish the ‘useful life’ of each of its TCAs, to provide some
consistency to the valuation of the asset over time.
iv) A public entity may decide how to assign an initial value to an asset. There are three
methods for assigning value to an asset:
a) Historical: the value of the asset when it was acquired or constructed;
b) Replacement cost: for long life capital assets;
c) Market value (or appraised value): the sale price of the asset in an unrestricted market.
The appropriate method of assigning value depends on the transaction anticipated for the asset.
For that reason, replacement cost is often used for long life assets like grey infrastructure.
However, for green infrastructure, historical value may be more appropriate. For accounting
purposes, historical value is preferred.

If ALUS is partnering with a municipality on a project, it would be important to understand the
municipality’s approach to the above discretionary aspects of its accounting practices, as noted
below.
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3. Implications for Green Infrastructure
There is no explicit direction in the PSAB handbook on how to account for green infrastructure.
Nor is there much guidance developed on how to apply PSAB rules to green infrastructure.
Green Infrastructure Ontario has started some of this work, but in the absence of guidance
material, the accounting profession, funding program administrator, and municipal staff do not
know how to account for green infrastructure and may be applying PSAB rules to green
infrastructure in an inconsistent manner.
This section discusses how accounting rules may be applied to green infrastructure, and points
to some areas that may benefit from further definition and research to improve general
understanding of green infrastructure projects and why they should be considered capital
assets.

3.1 Accounting for Green Infrastructure as a TCA
There are some types of green infrastructure that can be accounted for as TCA in a consistent
and straightforward manner.
For instance, if green infrastructure is part of another tangible capital asset (e.g. grey
infrastructure), it can be accounted for under PSAB rules in the same manner as any other
tangible capital asset. For example, if a road is installed, with natural drainage, then the natural
drainage can be capitalized as part of the road. The primary asset is the road, but the natural
drainage directly supports the road, so can be included in the capitalization.
Where there is freestanding green infrastructure, unassociated with grey infrastructure, but it is
tangible, that is, it is purchased and constructed, but uses different materials than grey
infrastructure, in theory it meets the definition of a tangible capital asset according to the PSAB
handbook. It is the primary asset, and it is performing a service.

3.2 Is Green Infrastructure a Natural Resource?
From a public sector accounting perspective, whether green infrastructure is considered a
tangible capital asset hinges on whether it is considered a natural resource, e.g. flora and fauna,
in which case it is explicitly exempted, and become an expense rather than an asset.
In instances where green infrastructure is not purchased and constructed, that is, it is already
there and is being preserved, like a lot of trees, these are explicitly excluded from tangible
assets, as they are accounted for as ‘inherited natural assets.’
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In an interpretation of PSAB rules on this subject, published by AMCTO and MFOA, the following
explanation of the debate is offered:
Are Trees a Tangible Capital Asset? There are two schools of thought on this. One
is that they are a biological resource, and not TCAs by definition, since it is hard
to quantify any benefits that may directly accrue from planting a tree, and
landscaping provides only an intangible aesthetic benefit. The other school is that
planting trees improves the health of the community. They do not differ from
other assets whose primary purpose is beautification or the promotion of
environmental sustainability. They have a cost, a life expectancy and may even be
the focus of an entire group of municipal workers in cases where a municipality
has an urban forestry department. (MFOA-AMCTO)
The specific exception of trees as an inherited natural asset was discussed by the PSAB public
forum in the Fall of 2016 as a result of interactions between PSAB and Green Infrastructure
Ontario (Public Sector Accounting Discussion Group 2016). PSAB’s public forum discusses
emerging issues in accounting. The public forum discussed rules that prevent natural resources
‘inherited in right of the Crown’ to be included as a tangible capital asset in municipal financial
accounting.
There may be two ways around the exemption of trees as an inherited natural asset.
First, rather than account for the trees, the municipality could account for the land on which they
are located. Land is considered a tangible capital asset, unless it is Crown land or land for resale,
as outlined above.
Second, if the trees are purchased, they could be accounted for as a purchased natural resource.
As such, a cost could be attributed to the natural resource. It would be down to the
interpretation of the accountant as to whether the cost was legitimate. There is no guidance in
the PSAB guidebook on this.
As noted above, this exemption of inherited natural resources does not apply to not-for-profit
accounting standards. Therefore, establishing that not-for-profit partners that are administering
projects on behalf of a municipality may apply not-for-profit accounting rules rather than PSAB
rules would provide greater flexibility in terms of accounting for natural resources as capital
assets.

3.3 Does the Green Infrastructure Have Service Potential?
Another way of evaluating whether green infrastructure qualifies as a TCA is to determine if it
has a service potential as defined under PSAB tangible capital asset rule PS3150.05(f):
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“the output or service capacity of a tangible capital asset, is normally determined
by reference to attributes such as physical output capacity, quality of output,
associated operating costs, and useful life.”
If it is determined that the green infrastructure in question has aesthetic value, but no service
potential, then it is not a TCA. Further work on defining the service potential of green
infrastructure may be beneficial.

3.4 Capitalization Threshold and Systems Approach to Asset Accounting
As explained above, a municipality has discretion over how it accounts for TCAs. A municipality’s
approach to two of these discretionary decisions, its capitalization threshold and its approach to
accounting for assets on a component by component basis or a system-wide basis, should be
considered when negotiating a project partnership.
The combined decisions on a municipality’s capitalization threshold and its approach to
accounting for its assets (component by component or on a system-wide basis) could affect
whether green infrastructure is accounted for as a TCA and ultimately is included in
infrastructure funding applications.
For instance, if a municipality opts for reporting on a component basis, and has a threshold of
$20,000 for assets that must be capitalized, and a green infrastructure project falls under that
threshold, it will be accounted for as an expense rather than a TCA. However, if a municipality
reports on a systems basis, and green infrastructure forms part of a stormwater system for
example, it would then be capitalized along with the whole system, would exceed the threshold
and would qualify as a TCA.

3.5 Public Benefit on Private Land
The accounting of green infrastructure is further complicated when considering public benefit of
assets on private land.
The definition of a public tangible asset in the PSAB handbook requires that the entity that is
reporting controls the economic benefits of the asset. However, if the public asset is on private
land, this economic benefit may be shared. For accounting purposes, the public benefit and the
private benefit must be separated out and the private benefit must be subtracted from the
public benefit for the public entity reporting. Determining the private benefit is fairly
straightforward: it could include increased value of land as a result of the investment.
Unfortunately, there is no hard and fast accounting definition for public benefit. There are a
number of ways that public benefit may be accounted for.
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Firstly, an accountant or funding program administrator may look at the objectives of the
funding program, and evaluate whether the funded investment meets the objectives.
Secondly, an accountant or funding program administrator may look for an established
definition of ‘public benefit’ in another sphere. For example, the Canada Revenue Agency has a
public benefit test when considering the registration of charities that may be applicable (CRA).
The two-part test:
●

●

requires that a tangible benefit be conferred, directly or indirectly. (More recently, and in
the Canadian context, this requirement has also been described as an "objectively
measurable and socially useful benefit").
requires that the benefit have a public character, that is, be directed to the public or a
sufficient section of the public

Demonstrating a tangible benefit means a benefit that is recognizable, capable of being proved.
Intangible benefits are acceptable as well, but only in cases where there is a clear general
consensus that the benefit exists.
A third approach would be to equate ‘public benefit’ to ‘future economic benefit’, which, as
discussed above, is an established public sector accounting principle in evaluating what
constitutes an asset. Defining the future economic benefit of green infrastructure in a way that
allows a public entity to provide goods and services could serve to explain its ‘public benefit.’
The lack of a definition of public benefit, and the unfamiliarity of accountants or funding
program administrators with the concept of public benefit on private land could pose a
considerable obstacle to ALUS in its pursuit of funding for projects on agricultural land. This is
an area in need of further investigation. An effort to define ‘public benefit’ in terms that
accountants and funding program administrators understand and accept, and possibly
developing case studies to illustrate the concept, could serve to facilitate funding applications
that involve green infrastructure on private land.

3.6 Accounting Standards and Projects with Shared Control
As noted above, guidance on which accounting rules apply for projects with shared control
between a municipality and a not-for-profit organization (PSAB or not-for-profit accounting
standards) remains a grey area. While the two sets of accounting rules are quite similar, they
differ in one important respect that is relevant to green infrastructure. While public sector rules
explicitly exclude natural resources from the definition of a tangible capital asset, not-for-profit
rules do not. Further clarification is needed from PSAB and funding program administrators on
the applicability of these two sets of accounting rules in projects with shared control.
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3.7 Incrementality
Both the Federal-Provincial infrastructure program and the Gas Tax Fund have a requirement to
demonstrate incrementality. This means that the capital projects that are funded must be in
addition to the amount that a municipality would have otherwise invested in its capital projects,
so that this funding provides an added stimulus to the economy. Depending on how a
municipality needs to measure incrementality in its funding applications, green infrastructure
projects may not be considered as contributing much of a stimulus. This could count against
green infrastructure projects. The definition of incrementality for Phase II of Federal-Provincial
infrastructure funding program in particular will therefore be critical.

3.8 Cost
Ironically, one of the selling points of green infrastructure, its lower cost compared to grey
infrastructure, may count against it in large infrastructure funding programs. As alluded to by
Infrastructure Canada, smaller projects may not be evaluated favourably when the FederalProvincial infrastructure funding program is geared towards funding larger projects that are
otherwise hard to fund. Lower cost projects, unless bundled with higher cost system-wide
projects, may not reach the unspoken scale or cost threshold that some funding program
administrators are looking for. These may be considered fundable by other means. Further
discussions with funding program administrators on this point would be worthwhile.

3.9 Conclusions
There has been considerable progress on overcoming two critical barriers to the eligibility of
ALUS-type green infrastructure projects for public infrastructure funding. Firstly, several funding
programs have now removed the prohibition on the eligibility of projects on private land, and
secondly, these same programs are now accepting funding applications from not-for-profits,
either with municipal partners or in their own right.
While this progress is welcomed, the practical implementation of these two important policy
changes may be challenging for funding program administrators, and municipal staff given their
inexperience in dealing with such projects.
Similarly, while PSAB rules are in principle permissive with respect to accounting for green
infrastructure as a tangible capital asset (where the green infrastructure meets the definition of a
TCA), there remain important considerations that require greater scrutiny and/or clarification.
These include:
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i)
ii)
iii)
iv)
v)
vi)
vii)

questioning the explicit exclusion of natural assets or natural resources remain from the
public sector definition of tangible capital assets;
defining the service potential of green infrastructure;
determining a ‘green infrastructure-friendly’ capitalization threshold and systems
approach to asset accounting with a municipal partner;
defining public benefit in the cases of green infrastructure projects on private land;
clarifying which set of accounting standards apply to projects with shared control;
understanding the definition of incrementality and how it may affect green infrastructure
project eligibility for public infrastructure funding; and
determining if there is an implicit bias against lower cost projects under existing
infrastructure funding programs.

These seven areas may serve as a good starting point in discussions with green infrastructure
advocates and allies, as well as in discussions with funding program administrators and potential
municipal partners.

4. Recommendations to Enable NFPO Participation in Bilateral
Infrastructure Funding
Given the above analysis on funding program eligibility criteria and accounting standards, the
following recommendations are focused on specific policy guidance needed to enable
participation of not-for-profit organizations (NFPO) in future rounds of bilateral infrastructure
funding programs.
In Federal Budget 2017, it was announced that NFPOs may apply for bilateral infrastructure
funding (BIF). The Government committed to providing up to 40% federal funding for projects
undertaken with municipal and not for-profit partners. (See Federal Budget 2017, Chapter 2:
Communities Built for Change, ‘Infrastructure Partnerships Through Bilateral Agreements’). It has
also been confirmed that projects on private land will be eligible for funding under BIF.
This is a significant step forward to enable NFPOs like ALUS Canada to access BIF to support
green infrastructure on public and private land.
It is anticipated that the operationalization of these new policies may initially cause some
confusion amongst municipal and NFPO applicants, funding program administrators and
application reviewers, auditors and accountants. Unfamiliarity with NFPO funding applications,
particularly for projects on private land, could create a major barrier to the success of these
applications. This could be managed with timely guidance material explaining how NFPO
applications should be treated.
Prior to developing such guidance material, several issues related to program criteria, the
application of accounting standards, and other review considerations require clarification.
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There are at least four areas related to program criteria, accounting standards and review
considerations that require clarification in operational guidance to enable successful
implementation of NFPO eligibility for bilateral infrastructure funding.
1.
2.
3.
4.

The application of the incrementality principle
The application of NFPO accounting standards versus public sector accounting rules
Projects on private land
Funding threshold and full system funding versus component funding

4.1 Incrementality
Phase I of the BIF program required that infrastructure investments made possible through BIF
were in addition to a municipality’s planned infrastructure investments in their capital plan, thus
providing an economic stimulus.
The incrementality requirement does not fit well with NFPO projects for two reasons. Firstly,
projects proposed by NFPOs are not ‘in addition to’ existing capital plans that are funded
through public tax revenue. All investments in NFPO projects are additional given that they are
funded through private and public grants. If these grants are not available, no projects move
forward. Secondly, if projects are chosen for their overall stimulating impact to the economy,
lower cost green infrastructure investments will have relatively to lower impact than higher cost
grey infrastructure.
For these reasons, it is recommended that NFPO projects be recognized by default as meeting
the incrementality criterion, or set a threshold under which NFPOs under a certain value are
exempt from meeting the criterion.

4.2 Application of NFPO Accounting Standards versus PSAB standards
In funding applications where an NFPO is the lead applicant with a municipal partner, or the
NFPO is the sole applicant, clarity is needed with respect to the set of accounting standards that
should be applied.
Currently, under Phase I, there is a requirement that applicants apply PSAB rules. However, in
their own financial operations, NFPOs apply the Canadian Institute of Chartered Accountants’
(CICA) NFPO accounting standards. While the two sets of accounting standards are substantially
the same, they differ in one crucial aspect which is particularly important to green infrastructure
projects. PSAB standards do not recognize natural resources (flora and fauna) unless purchased,
nor do they include inherited natural assets (e.g. existing tree lots or wetlands) as tangible
capital assets. This means that municipalities are barred from including these natural assets in
47

their infrastructure funding applications.
Given the importance of natural resources in NFPO green infrastructure projects, and the fact
that PSAB standards do not apply to NFPOs, it is recommended that the BIF agreements allow
either PSAB or CICA NFPO accounting standards to apply, depending on the applicant. This
could be accommodated by a simple word change, requiring that Generally Accepted
Accounting Principles (GAAP) be followed, rather than the more specific requirement of PSAB
standards. Both the Gas Tax agreement and the FCM Green Municipal Funds refer to GAAP rules
rather than PSAB standards.
For projects with shared control between municipalities and NFPOs, an agreement should be
reached between the partners regarding which accounting standards should be applicable. This
could be determined based on the nature of the participating organizations and the applicability
of the standards as set out by the relevant Canadian accounting standard setting bodies. For
instance, a private NFPO may follow NFPO standards whereas a government NFPO may follow
PSAB standards. The party that maintains control of the assets once constructed may also be a
factor in determining which standards to follow.

4.3 Projects on Private Land
There has been some debate as to whether BIF should be used to support projects on private
land. In the case of climate adaptation and stormwater management, the overwhelming majority
of land over which snowmelt and heavy rains travel is private. Recognizing this, local authorities
in urban areas are increasingly offering incentives or are charging fees related to the
management of stormwater on private land. The Government of Ontario is currently revising its
urban stormwater management guidance manual to put an emphasis on stormwater site
controls on private land. The need to manage stormwater through distributed stormwater
management systems applies equally to private rural and agricultural land.
A decision on whether or not to invest in projects on private land could be assessed in a number
of ways. From an outcome point of view, it could be based on an assessment of the ‘public
benefit’ derived from the project. From an accounting point of view, it could be assessed based
on ‘future economic benefit’ of the asset.
There is no working definition of public benefit under the BIF, nor is there one under accounting
rules to serve as a guide. A new definition would be required. The definition of public benefit
could be addressed in the following ways:
i)

High level principles underpinning public benefit that could apply to any kind of project.
These could be based on objectives or desired outcomes of the funding program (e.g.
climate mitigation and adaptation);
ii) It could be assumed that NFPOs with charitable status meet the ‘public benefit’ test
given that their objects or bylaws have already been reviewed and met the test of ‘public
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benefit’ as defined by the Canadian Revenue Agency;
ii) The measurement of public benefit specific to the proposed project. The applicant could
be required to put forward performance metrics for measuring public benefit, for
example, a flood mitigation project could include metrics for the retention of water or
the conveyance of floodwaters away from built communities.
‘Future economic benefit’ is an established accounting principle in evaluating what constitutes
an asset. Defining the future economic benefit of green infrastructure on private land could
serve to explain its public benefit in terms recognized by accountants and auditors.
It is recommended that guidance be provided to funding program administrators, municipal and
NFPO applicants, auditors and accountants to clarify how public benefit or future economic
benefit is to be assessed and measured for projects on private land funded under BIF.

4.4 Funding Threshold and Full System vs Component Accounting
The only formal funding threshold currently under BIF is determined by the municipality itself
through its capitalization threshold. As noted earlier, NFPO green infrastructure projects are
relatively low cost (in the tens to hundreds of thousands of dollars) compared to grey
infrastructure (in the tens to hundreds of millions of dollars).
Where municipalities and NFPOs are partnering on a project, there is a risk that green
infrastructure projects may fall under the municipal capitalization threshold and, as a result, off
the funding application prioritization list. This may be avoided by encouraging municipalities to
adopt a systems-based approach rather than a component-based approach to accounting for its
assets when applying for funding. For example, a municipality may apply for funding for
individual components of a stormwater system, such as stormceptors, pumps, ponds, pipes, and
green infrastructure such as vegetated beds or buffer strips. If each component is valued as a
separate project, some of the low cost components may fall under the capitalization threshold.
However, if a municipality applies for funding for the complete stormwater system,
encompassing all the components together, the value of the project will be well over the
capitalization threshold. Guidance is needed to assist municipalities with integrating green
infrastructure into a systems-based approach in funding applications.
For NFPO projects with no municipal partner, project costs will be low. Some guidance is needed
for BIF funding application reviewers to consider the public benefit or future economic benefit
(see above) rather than just the overall cost as a measure of the impact of the project.
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4.5 Conclusion
It is very encouraging that the BIF program will be accepting project applications from NFPOs,
including projects on private land. This change in policy raises some issues with current BIF
eligibility criteria and municipal and NFPO accounting practices. To operationalize this policylevel eligibility, ALUS Canada offers recommendations and advice on clarification and guidance
in four areas that can assist applicants, funding program administrators and application
reviewers, accountants and auditors.
1. NFPO projects should be made exempt from any future ‘incrementality’ requirement
under BIF.
2. a) BIF agreements should be changed to require Generally Accepted Accounting
Principles (GAAP), rather than the more specific requirement of Public Sector Accounting
standards, to allow for the application of CICA’s NFPO accounting standards.
b) For projects with shared control between municipalities and NFPOs, an agreement should
be reached between the partners regarding which accounting standards are applicable.
c) Guidance should be provided to funding program administrators, municipal and NFPO
applicants, auditors and accountants to clarify how public benefit or future economic benefit
is to be assessed and measured for projects on private land in applications submitted for
funding under BIF.
4. To address the issue of small scale NFPO projects competing with large scale grey
infrastructure projects, guidance is needed to assist municipalities with integrating NFPO
green infrastructure projects into their broader infrastructure systems, by adopting a
systems-based approach to asset accounting rather than a component-based approach. For
low-cost NFPO projects, guidance is needed for BIF funding application reviewers to
consider the public benefit rather than just the overall cost as a measure of the impact of the
project.
ALUS Canada would be pleased to assist in providing further advice on development of this
guidance material to facilitate the operationalization of NFPO eligibility.

50

PART III - FINANCING MODELS - CASE STUDIES
A preliminary scan of financing models was conducted, and four models were selected to
explore further as case studies. Sources for each case study are noted at the back this report.
Overarching observations with respect to opportunities, challenges, and lessons learned from
the financing models reviewed are noted in Appendix A. Appendix B includes shorter versions of
two select cases, and Appendix C contains notes on other alternative models reviewed during
the scan.
The following four case studies are provided below:
1. Ontario - South Nation River Watershed (phosphorus offsets)
2. Great Lakes - Sustain our Great Lakes (habitat restoration)
3. Florida - Everglades and Lake Okeechobee (dispersed water management, water
retention)
4. Australia - Rivers of Carbon (carbon sequestration, biodiversity, habitat)
This section concludes with recommendations on a modified program design for the Federal
Disaster Mitigation and Adaptation Fund to promote green infrastructure projects in a rural
agricultural context.

1. Ontario South Nation River Watershed Total Phosphorus Management
Program
The South Nation River Watershed is located southeast of Ottawa, Ontario, between the Ottawa
and St. Lawrence rivers. The watershed is home to many rural communities that have historically
engaged in mixed farming focused on dairy, corn, and soybeans.
In the 1990s, water quality within the watershed became highly degraded, with further
development expected to contribute additional degradation. At times, phosphorus
concentrations had been found to be up to five times greater than Ontario Provincial Water
Quality Objectives, with 90% estimated to come from nonpoint sources (Gore and Storrie 1993).
Sources of nutrients included agricultural and urban runoff, sedimentation, flooding and
erosion, poor natural drainage, and, to a lesser extent, municipal wastewater discharges.
Given the level of degradation, the South Nation River Watershed was identified as an area of
concern by the Ontario Government, who in 1998 stipulated that water quality in the region not
meeting standards “shall not be degraded further.” As such, provincial approvals for any new or
expanded wastewater discharged to the watershed would require plans for either: 1) zero
increase in phosphorus loading, i.e. treatment at the source; or 2) offsetting increased
phosphorus at a location other than the source, i.e. funding of agricultural beneficial
management practices (BMPs).
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Program Description
In response to this requirement, South Nation Conservation took the lead in developing the first
phosphorus point source - nonpoint source offset program in Ontario. A South Nation River
Watershed Management Strategy was created with a Total Phosphorus Management (TPM)
program component.
The TPM views the watershed as a unit. While phosphorus is contributed via different sources
throughout the watershed, the TPM component gives dischargers the choice to remove
phosphorus anywhere within the watershed through offsets.
Those discharging point sources of phosphorus (municipal wastewater treatment plants,
industrial companies, and/or institutions with separate wastewater systems) can offset their
discharge by purchasing credits from landowners implementing BMPs. Credits are assigned to
different BMP projects depending on the local context of the land and relevance of agricultural
practices, and the degree to which practices are expected to achieve phosphorus reductions.
Purpose and Desired Outcomes
The overall purpose of the TPM is to reduce total phosphorus in the South Nation River
Watershed. The program provides financial incentives to landowners to implement practices that
reduce phosphorus from nonpoint sources, regardless of the location of the source. Offsetting is
designed to help meet regulatory requirements and, where relevant, avoid costly treatment of
point sources resulting in cost-effective water quality improvements. Over the course of the
program, offsetting became the preferred method of regulatory compliance, as exercised by a
municipality’s decision to either treat or offset its wastewater discharge.
In terms of desired outcomes, the TPM program states “there must be a net environmental
benefit to South Nation River” which is promoted by a total phosphorus loading offset ratio of
4:1 (Kassirer 2005). This offset ratio involves reducing four kilograms of nonpoint source total
phosphorus annually for every kilogram from point sources. In dollars, this equates to the
discharger paying $400 for every $100/kg of phosphorus. Considering uncertainties around
achieving desired outcomes, and to ensure a higher degree of confidence, the relatively high
ratio provides a buffer to account for variable results when and where BMPs may not produce
the desired reduction.
Note that an agreement signed in 1997 between farmers and regulators clarified concerns from
the agricultural community that they would be blamed if desired outcomes were not achieved.
The agreement notes that landowners are not legally bound to attain phosphorus reductions.
This responsibility rests with municipalities, industries and/or institutions as dischargers (O’Grady
2011).
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Organizations Involved
One of the key aspects of South Nation’s TPM program is the nature of its organizational
structure and delivery agent. South Nation Conservation acts as a broker, coordinating the bulk
of program implementation, monitoring and reporting, and other administrative matters.
As a long serving conservation authority, celebrating its 70th anniversary in 2017, South Nation
Conservation (SNC) holds regulatory power to prevent “alteration of waterways, construction in
floodplains, and destruction of wetlands.” However, it does not have control over managing
water quality, which lies with the provincial government. The Ontario Ministry of Environment
and Climate Change (MOECC) is responsible for wastewater works complying with regulatory
requirements, as well as monitoring and implementation of provincial water quality objectives.
In a collaborative partnership, a Clean Water Committee was established to bring watershed
entities, provincial government agencies, municipalities and industries, farm industry
organizations, and landowners together to manage water quality as a multi-stakeholder group.
The Committee is administered by South Nation Conservation board members, in partnership
with Ontario MOECC and OMAFRA, municipal staff, Ontario Soil and Crop Improvement
Association, and community members. A TPM Working Group was also created to help address
issues that arose during program development and implementation.
Farmers play a particularly important role in conducting field visits and providing
recommendations directly to the Clean Water Committee on which agricultural BMP projects to
support. They also engaged in developing the TPM program, a considerable strength in building
trust among partners, ensuring participation, and addressing program concerns.
Funding Process
The Clean Water Committee administers the flow of TPM funds through the Clean Water
Program. The process involves negotiating a TPM agreement with the discharger (e.g. municipal
wastewater treatment plant operator) to confirm the phosphorus cap required and agree on the
amount of the offset/credit. The discharger then pays into the Clean Water Program. BMP
projects are identified by the Clean Water Committee, and funds are allocated to eligible
projects within the watershed. Farmer representatives conduct inspections to ensure project
completion, and report back to the Clean Water Committee. The amount of reduced total
phosphorus is calculated and credits are allocated to the discharger.
South Nation Conservation is the lead responsible for the Clean Water Program, including the
signing of TPM letters of understanding with partner municipalities, as well as collecting funds
and distributing grants that support BMP projects. Examples of eligible TPM-related BMP
projects include: manure storage, wastewater treatment, runoff controls, livestock restrictions
(fencing), and septic systems (O’Grady 2011; Boutz 2017). Under the broader Clean Water
Program, support is provided for other practices such as buffers, cover crops, streambank
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erosion control, well decommissioning, and conservation tillage (South Nation Conservation
2017).
The broader Clean Water Program offers cost-share grants from $1,000 to $8,000 depending on
the BMP project (South Nation Conservation 2017), and has funded more than $2.3 million to
over 742 projects. Of this, $732,000 in TPM cost-share grants have been provided to landholders
between 2000 and 2016, with $179,000 of additional funds covering program delivery costs.
Note that the Clean Water Program was established in 1993 (prior to TPM being developed) and
was known for managing successful water quality improvement projects in the region. This is
one of the reasons why South Nation Conservation became a trusted broker for the TPM
program, given its early track record of managing projects under the broader program.
Note as well that the citizens of Ottawa have their own funding opportunity via the Ottawa Rural
Clean Water Program which engages ‘rural’ residents within the City of Ottawa but outside the
downtown core. While this program name is similar to the Clean Water Program, and is also
coordinated by South Nation Conservation, it is not part of the TPM offsetting option.
Progress and Evaluation of Outcomes
Specific to the TPM program, the bulk of offsetting activity took place from 2000 to 2010.
During this time, 287 offset projects generated 12,144 kilograms/year of reduced phosphorus.
There were no projects from 2011 to 2014. In 2015, while modest, an additional six projects
generated 60 kilograms/year, bringing the total to 293 projects and 12,204 kilograms/year of
reductions to date (Boutz 2017).
TPM program activity was at its peak in the early to mid-2000s as municipalities were looking to
expand their wastewater discharges at that time. However, TPM offsets and grants through the
Clean Water Program are still available. South Nation Conservation staff mentioned a couple of
TPM plans may still be implemented.
As part of the grant agreements, and supported by the cost-share nature of the grants,
landowners agree to maintain completed projects in working order for at least five years. Due to
associated lag times of BMPs, this may result in water quality improvements well into the future.
The program outcomes are based on algorithms, not actual water quality monitoring.
Mathematical formulas are used to estimate the amount of phosphorus kept out of a water by
different BMPs. Draper and Weatherbe (1995) provided calculations for loading of one kilogram
phosphorus per hectare per year. While approved by the regulator and accepted by the
community early in the program, these calculations are not updated regularly. As such, the
formulas have been consistently applied; however, the program risks not relying on more up-todate science (O’Grady 2011).
In a survey of landowners, 80% of respondents said the program increased the value of their
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land, another intriguing outcome (O’Grady 2011).
Challenges and Lessons Learned
Early in the development of the TPM program, offset projects were postponed to address a
number of concerns identified by participants. As mentioned earlier, farmers had early
reservations around being blamed if BMPs did not meet expectations, and having to cover all
the costs. They were also concerned that the program would lead to regulatory restrictions
controlling agricultural practices in the future, and become too costly. Confidentiality of farmer
data was another major concern raised, as well as overall lack of engagement, and trust issues in
general.
In response, the program purposefully remained voluntary for landowners, with responsibility for
phosphorus reductions placed on point source dischargers. Landowners were not legally bound
to the results of BMPs. While this brings its own challenges in terms of meeting desired
outcomes, it was key to overcoming reservations expressed by local communities, and allowed
for the necessary buy-in and participation needed from farmers (O’Grady 2011). To address
privacy concerns, the program was coordinated using ID numbers rather than specific farm
details. In an effort to enhance consultation and improve relationships, farmers were more fully
engaged in the process of developing and implementing the program. South Nation
Conservation worked to build trust among participants and partner organizations.
Highlights: What Worked
Overall success of the South Nation Watershed TPM Program can be attributed to several
elements outlined by Dennis O’Grady (2011), former South Nation Conservation General
Manager:
●
●
●
●
●
●
●
●

Enhanced farmer and community engagement, involving early agreement and uptake;
Strong regulatory support, including cap on point sources and ability to offset;
Credible offset calculations based on science;
Certainty around costs to dischargers and funding available for farmers;
Farmer-led program delivery and project verification, focused on adoption of BMPs;
A reliable broker to reduce administrative burden and provide support over long-term;
Clear instructions to guide the offsetting process; and
Legal liability protection to cover risks associated with the obligation to deliver credits.

Other contributing conditions of success include the presence of an established granting
mechanism, in this case the Clean Water Program, prior to the start of offsetting. This led to the
conservation authority serving as a natural coordinating body, taking care of the behind-thescenes work. This closed system of program delivery (as opposed to an open ‘clearinghouse’
used in alternative trading programs) was valuable in keeping the administrative burden to a
minimum.
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While South Nation Conservation uses terms like water quality ‘trading’, ‘credits’ and ‘offsets’
interchangeably (see O’Grady 2011 referring to TPM as a water quality trading program), a
helpful distinction can be made with respect to its implementation as an ‘offset’ program. This is
not only differentiated in the ‘offset’ language issued by MOECC, but also the nature of program
itself. Localized in its design and implementation, South Nation’s TPM program was created
specifically to serve the needs of a relatively small geographic area, compared to other trading
programs that attempt to administer trades within a larger basin. As well, TPM is administered
by one central broker, which not only reduces the burden on participants, but allows for
enhanced negotiation and accommodation of community needs, as well as more detailed
verification and attention paid to projects.
Through local offsetting, activities can also be tailored to specific watershed plans and
objectives, strategically targeting areas that will result in the greatest gains, rather than relying
on unrelated activities achieved by less coordinated trades. In addition to clear instructions for
the offsetting process, it was also noted that a set of clearly defined and agreed upon roles and
responsibilities helped guide partners and participants through the process, and likely reduced
potential conflicts.
The South Nation River Watershed TPM program has set an important precedent in Ontario,
achieving multiple objectives including improved water quality, reduced municipal infrastructure
costs, and financial support for agricultural stewardship. While participation is voluntary, there is
a clear driver. Otherwise, more costly treatment would be needed to comply with requirements.
Acceptance of a relatively high 4:1 offset ratio helped address uncertainties. According to a
survey conducted by South Nation Conservation staff, 86% of farmers recommended the
program, which speaks to its success as a model.
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2. Sustain Our Great Lakes Program
Sustain Our Great Lakes (SOGL) is a binational public–private partnership working to improve
the ecological health of the Great Lakes basin by providing support for habitat restoration
activities.
Purpose and Desired Outcomes
The mission of SOGL is to “sustain, restore, and protect fish, wildlife, and habitat in the basin” by
“leveraging funding, building conservation capacity, and focusing partners and resources toward
key ecological issues.”
Program priorities shift year to year; however, there are several key funding categories. Projects
announced in 2016 totaling $5.18 million focused on outcomes related to improving fish
passage, controlling invasive species, protecting important habitat, restoring wetlands, and
improving the structure of stream habitat.
New grant funds up to $7.8 million will be announced in the summer of 2017, with a focus on
stream and riparian habitat, coastal wetlands habitat, and a new category dedicated to green
infrastructure in cities along the Great Lakes shoreline. Restoration strategies include removing
dams, replacing culverts, naturalizing stream channels, installing instream structures, managing
sediment, stabilizing banks, and restoring native plants.
Organizations Involved
SOGL is administered by the United States’ National Fish and Wildlife Foundation (NFWF). Its
corporate partner is ArcelorMittal, a steel and mining company with operations throughout the
basin. SOGL also works in partnership with a number of federal government agencies including
the U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service, U.S. Forest Service,
National Oceanic and Atmospheric Administration, and U.S. Department of Agriculture Natural
Resources Conservation Service.
Eligible grantees include non-profit organizations, state government agencies, municipal and
local governments, tribal governments, as well as educational institutions. Most of the grants
have been awarded to organizations in the United States. However, there is a current
opportunity for $200-400K to be directed to projects around western Lake Ontario near
Hamilton and Toronto.
Funding Process
At the start of the program in 2006, SOGL was supported by a relatively small cooperative
agreement with the U.S. Environmental Protection Agency. In 2007, it approached ArcelorMittal,
who had recently merged into a new company and was keen to support conservation efforts in
the basin, with an interest in the restoration of specific geographic areas. Shortly thereafter,
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President Obama announced the Great Lakes Restoration Initiative (GLRI) in 2009. Seeing an
opportunity to leverage existing public and private funding, the GLRI began contributing funds
to SOGL in 2010/2011.
GLRI funds flow from the EPA to the Fish and Wildlife Service, and then on to the NFWF on an
annual basis as needed for distribution to grantees. While a significant portion of SOGL funds
continue to be provided by the GLRI, confirmed to the end of fiscal 2017, the program also relies
on support from its private and public sources, together with matching funds from grantees.
Grant amounts currently range from $50,000 to $1.5 million, with grantee cost-share
contributions added to this. According to SOGL guidance for potential grantees, projects with a
1:1 match ratio (50% grantee matching) are more likely to be selected. Matching support can
include cash, donated materials/services, in-kind staff contributions, and cost of land acquisition.
There is a requirement that up to 70% of a grant must support on-the-ground habitat
restoration work, including land protection. The remaining 30% can be spent on planning,
design, engineering, monitoring and outreach (SOGL 2017). Activities related to advocacy,
fundraising, and research are ineligible, as are costs associated with implementing legally
mandated projects.
Grantees submit a budget within their proposal outlining projected costs. They are paid for
actual costs after submitting disbursement requests for reimbursement to NFWF administering
the funds. Timing of payments is flexible, depending on when costs are incurred as well as the
frequency in which grantees chose to submit their requests for reimbursement. Grantees can
also receive an advance to cover costs.
Over 264 grants worth $60 million have been awarded since 2006. Grantees have contributed an
additional $65 million, bringing the total investment to more than $125 million (SOGL 2017).
Progress and Evaluation of Outcomes
From 2006-2016, the SOGL program has restored 30,573 acres of wetland and associated
habitat, 1763 miles of fish passage and aquatic connectivity, 201 miles of stream and riparian
habitat, and 4,477 acres of shoreline habitat (SOGL 2017). While SOGL supports a range of
wetland and riparian restoration efforts, projects dedicated to restoring hydrology and other
physical processes have had the greatest outcomes.
One critique with SOGL using acres and miles to measure progress, is that it does not speak to
biological outcomes, often monitored using indicator species (Headwaters Group et al 2013).
SOGL funds can be used within projects to support the development of monitoring plans,
progress metrics, and monitoring of biological outcomes related to fish and bird populations.
However, overall SOGL program outcomes are measured and reported through acres and miles
at this time.
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From a socio-economic perspective, in the first five years of the program (2006 to 2011), an
estimated 270–600 jobs were created through SOGL activities, generating $45 million in
economic activity (Headwaters Group et al 2013).
Highlights, Challenges and Lessons Learned
The number of partner organizations involved in the SOGL program has been its strength, but at
times a challenge, too. Negotiating initial partnership agreements required finding common
ground and terminology, agreeing on a set of priorities and criteria, and, perhaps most
importantly, building trust among partners.
SOGL priorities have needed to evolve over time in response to funder conditions and
constraints. For example, federal requirements shifted from areas of concern to coastal wetlands.
SOGL funding categories have reflected this and other changes in direction.
While there are benefits to clustering related grants, concerns were raised about targeting funds
to specific geographic areas. Some partners preferred to concentrate investments in areas most
likely to have cumulative impacts, while others felt a more distributed approach was needed to
reduce the perception of political motivations and regional inequalities.
To the program’s benefit, diversity of partners provided a range of perspectives, expertise and
skills, such as scientific knowledge, grant administration, and outreach, which made for better
decision making, implementation, and communications.
The presence of multiple funding sources also offered opportunities to leverage funds and
achieve higher returns on investment. The notable challenge related to ensuring the timeline of
grant payments matched that of partnership agreements and renewals.
SOGL does not distribute based on funding sources. Projects are leveraged at a programmatic
level (issue-based) across a range of projects over time and geography, as opposed to the
project level (site specific).
The standard two-year grant period made it difficult for some grantees to plan and implement
restoration projects, particularly those designed to generate greater impacts over a longer
period. A formal evaluation of the program recommended a longer project cycle (Headwaters
Group et al 2013). SOGL now offers the flexibility of three-year projects, and allows for
modifications and extensions. Note that the percentage of funds directed to on-the-ground
habitat improvement was initially 90%, but was relaxed to the 70% requirement noted earlier to
encourage better planning and more attention to monitoring.
As a binational public-private partnership providing grants across a large geographic area for
over 10 years, the SOGL program has served as an effective model for financing habitat
restoration.
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3. Florida Everglades/Lake Okeechobee Dispersed Water Management
Program
Over the past 100 years, the Florida Everglades and Lake Okeechobee watershed have been
dramatically altered to support urban and agricultural growth. Extensive drainage has altered
the hydrology of the area resulting in degraded water quality, reduced flow, and loss of wildlife
habitat.
Significant weather events contribute to flooding and pollution. After major storms, when Lake
Okeechobee water levels are high, the United States’ Army Corps of Engineers is forced to
release polluted water into nearby rivers to prevent flooding. In 2016, a state of emergency was
declared after resulting harmful algal blooms putting human health, property values, and
economic livelihoods at risk.
Florida has long grappled with these issues, but during the last 20 years has tried to coordinate
solutions. In 2000, Florida’s Comprehensive Everglades Restoration Plan (CERP) was approved by
Congress, consisting of more than 60 federal-state supporting projects designed to address
water quantity, quality, timing and distribution challenges over a 35-year period. Many of the
projects involved large scale government initiatives designed to restore water flow and water
quality in the watershed.
However, private landowners own much of the land in Florida. As such, a role was identified for
smaller scale projects that directly engage ranchers and farmers in dispersed water
management.
Program Description
The dispersed water management (DWM) program was designed to engage private and public
landholders in central and southern Florida in implementing practices that retain water on the
land and improve the quality of water flowing into and out of Lake Okeechobee and to the
Everglades downstream.
The Florida Ranchlands Environmental Services Project (FRESP) was a pilot implemented from
2005 to 2011 on eight properties in central Florida. FRESP focused on highly-drained or
nutrient-enriched wetlands with the untapped capacity to store water. Strategies included
plugging ditches, creating shallow reservoirs, rehydrating previously drained wetlands, and
building impoundments. In many cases, structures like culverts and riser boards already exist.
Note that the program was based on ‘additionality’ in that ranchers would only receive payment
for environmental services that went beyond what was provided by existing BMPs (Bohlen 2009).
In 2014, the pilot evolved into the “Northern Everglades Payment for Environmental Services”
program specific to cattle ranchers.
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A related ‘water farming” pilot program was developed to provide incentives to select farmers
with fallow citrus lands. Farmers are also paid to hold water on their property, “treating it as if it
were a crop.”
Purpose and Desired Outcomes
Water retention (also known as dispersed storage) is critical to the success of Florida Everglades
cleanup and restoration efforts. The specific goal of dispersed water management programming
is to engage and compensate farmers in water retention goals, with the added potential of
achieving co-benefits such as reduced nutrient loadings, improved groundwater recharge, and
creation of wildlife habitat, not to mention flooding control and delayed construction of deeper
storage options (Gray and Lee, 2015).
While separate from CERP, the DWM program seeks to contribute to the overall goals of the
larger plan to ease the release of polluted water downstream, replenish water supplies, and
increase water flow to the basin.
Organizations Involved
DWM programming was developed by a coalition of environmental groups (World Wildlife
Fund, Resources for the Future), academic institutions (University of Florida, MacArthur AgroEcology Research Centre), federal and state government agencies, as well as ranchers, and
implemented by the South Florida Water Management District. The W. K. Kellogg Foundation
has also supported this work, and the Everglades Foundation has been involved in applying and
evaluating DWM methodologies.
Funding Process
Major sources of funding for the FRESP pilot were provided by Florida Department of
Agriculture and Consumer Services, and Conservation Innovation Grants from the U.S.
Department of Agriculture Natural Resources Conservation Service. Other support came from
the U.S. Environmental Protection Agency, South Florida Water Management District, and the W.
K Kellogg Foundation. The State of Florida committed over $3 million, and an additional $3
million was provided from federal and private sources (Bohlen 2009).
Building on the pilot, in January 2011, the South Florida Water Management District issued a
request for proposals under the Northern Everglades Payment for Environmental Services
Program, which resulted in eight 10-year contracts with ranchers. The fixed-term contracts
provided further opportunities for the buyer and sellers to measure the value of environmental
services, and decide whether to extend or return land back to its original condition (Bohlen et al
2009). The contracts also offered assurance to landowners of regular payments during the
contract. Dedicated funding streams were therefore critical. In 2014, the State of Florida
earmarked funds from its ‘environmental land initiative’ to support dispersed water
management programming.
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Flat rate payments are based on a set of models and calculations that estimate how much water
in theory can be stored, considering the context. Modelling also helped determine priority areas
on which to focus.
The intention was for small farms and ranches to submit proposals, compete for contracts, and
benefit from an additional source of revenue, while provided public benefit and delaying the
cost of building permanent storage structures. One major landowner (Alico) benefited from the
program, impacting the intended wider reach of funding support. This was also controversial
given the company was criticized for lobbying the government.
Progress and Evaluation of Outcomes
The FRESP pilot resulted in 20% less water flowing from properties (Shukla via Gray and Lee
2015). It also engaged partners in developing techniques to estimate costs and benefits of DWM
to address data gaps, and provide assurance to buyers and sellers of the value of environmental
services.
According to the South Florida Water Management District, approximately 89,200 acre-feet of
water storage was achieved in the greater Everglades as of 2014 (SFWMD 2015). Unfortunately,
the requirements for retention in the watershed far exceed DWM contributions. A University of
Florida Institute report estimated the need for up to 1.6 million acre-feet of additional storage
around Lake Okeechobee. DWM fits within the broader plan, but must be considered one of
many tools.
The pilot illustrated how a coalition of public, private and nonprofit organizations could work
cooperatively toward water retentions goals, and conduct cost-benefit analyses, while
supporting ranchers and farmers with an additional revenue stream (Gray and Lee 2015; Bohlen
et al 2009).
Challenges and Lessons Learned
Agri-environmental programs are often provided through cost-share programming or subsidies.
Lessons from examples like this one that pay landowners directly for the provision of
environmental services are worthy of attention, despite modest gains in achieving desired goals
for retention. These types of programs come with inherent challenges in agreeing on a process
for valuing environmental services, and providing consistent payments (Bohlen et al 2009).
DWM is not without its own challenges. Studies have shown DWM to be successful under dry to
average conditions. However, during very wet conditions, the ground is already saturated, and
the approach has not resulted in significant decreases in flow. Furthermore, under drought
conditions, DWM may contribute to reduced inflows to Lake Okeechobee (Everglades
Foundation, Naja 2017).
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The program stores a fraction of the water needed to be effective. The largest contract to Alico
($120 million over 11 years) was projected to make a difference of about one inch in the depth
of Lake Okeechobee. With respect to this contract, DWM programming has been criticized for
failing to benefit a wider range of small farms and ranches.
In terms of intended water quality improvements, results are context-specific and often
inconclusive. According to the National Academies of Science, Engineering and Medicine, the
program has achieved limited reductions in phosphorus loading to Lake Okeechobee. A study
by Goswami et al. (2014) suggested that in some cases there is the potential for increased
phosphorus loads from water retention practices.
As for the big picture, ecological indicators for Everglades restoration monitor aquatic
vegetation, invasive species, and native aquatic species such as crocodiles, fish,
macroinvertebrates, and wading birds, among others. The latest system-wide ecological
indicators report for the Everglades shows restoration targets for many indicators have not been
met, and in some cases have deviated significantly from the targets (South Florida Ecosystem
Restoration Task Force 2014). There is much work to be done, and additional restoration
activities have been recommended for the larger region.
Highlights: What Worked
While dispersed water management has so far played a limited role in the big picture restoration
needs of the Everglades, it is important to keep in mind the intention and broader goals of
engaging ranchers and farmers in restoration, providing compensation, and the nature of cobenefits. Smaller initiatives like the pilot and recent state funded programming have led to
valuable data on what works, and what can be improved upon.
One of the conditions for qualifying for the DWM program required farmers to adopt BMPs,
which contribute multiple benefits beyond efforts directed at retention alone. The program has
also provided an incentive for landowners not to develop their land, thereby avoiding further
drainage issues.
There has been considerable debate over the years on whether to build a permanent reservoir
to ease flooding and pollution concerns. Opponents, including vocal farmers, have suggested it
would destroy agricultural productivity of valuable land. Proponents, including support from
some environmental groups, welcomed the solution, but differed on the implementation details
to ensure water storage and quality improvements were achieved. In May 2017, a reservoir law
was signed by the Governor of Florida, which, if it proceeds, will likely have implications on the
need for the DWM program in the future.
While dispersed water management has not matched the scale of required water storage in the
Everglades example, payment for ecosystem services programming is relatively new, contextspecific, and lacking in data. Despite the challenges, it should be considered one of many tools
in a suite of options to finance retention on private land, with an eye toward co-benefits.
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4. Australia Rivers of Carbon Program
The Rivers of Carbon (RoC) program was inspired by the farming community of Breadalbane in
New South Wales, Australia. Breadalbane farmers expressed keen interest in implementing
restoration projects - including fencing, revegetation of riparian areas, and erosion control - to
address biodiversity loss and water quality issues. In addition, several significant wetlands in the
area were identified in need of riparian restoration.
Program Description and Desired Outcomes
The RoC program financially compensates landholders for carrying out restoration activities that
provide multiple benefits including habitat for endangered species, carbon sequestration,
instream productivity, and water quality improvements, among other “win-win” outcomes.
RoC invests in revegetating and rehabilitating sites with native species to create a “biodiverse
carbon” sink with multiple benefits. “Biodiverse carbon” provides an “array of ecosystem services
such as wildlife habitat, a mix of native vegetation species, a supply of food, leaves, litter and
shade for aquatic animals and a reduction in soil erosion and improved aesthetic, social and
cultural values.” (RoC 2017). As an example, RoC’s Breadalbane project focuses on connecting
areas of native vegetation to form riparian corridors, i.e. rivers of carbon.
The concept of ‘rivers of carbon’ is rather intriguing, as explained by the program founders:
A ‘river of carbon’ describes the total of carbon that is found and can be captured
in rivers, riparian habitats and the terrestrial systems. The phrase encompasses the
carbon in the plants, animals and soils that are found in-stream and on the land
connected to river systems. As with the carbon cycle, rivers of carbon is a dynamic
concept that that is influenced by the cycle of the river itself, the prevailing climate
and the management practices in place (SOGL).
The tagline is “mess it up and slow it down” referring to the intention of natural green
infrastructure to be diverse and ‘messy’ to help retain water and store carbon. This is in contrast
to traditional built infrastructure that is often created to control water and keep it moving.
The program is guided by a “five P management framework” acknowledging the importance of
environmental, economic and social factors in natural resources management. The five Ps are:
profit, proof, people, place, and promise.
RoC defines ‘profit’ in terms of the economic and social benefits achieved through restoration
such as improved water quality, carbon sequestration, wildlife habitat, and recreational
opportunities. ‘Proof’ ensures scientific evidence informs the program’s goals and activities. RoC
aims to communicate science in a way that people can relate and understand. ‘People’ are in
turn valued for their knowledge and experience. Recognition of ‘place’ aims to strengthen
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connections to the land through stewardship. Finally, ‘promise’ speaks to the program’s
commitment to setting meaningful expectations and building relationships based on trust.
Organizations Involved
RoC is a collaborative effort led by the Australian River Restoration Centre and Greening
Australia. They have several projects running in the Southern Tablelands of the State of New
South Wales, including Breadalbane and Goulburn, with others recently completed along the
Yass River and Upper Bidgee River, and another called the Southern Linkages project near
completion.
Funding flows to the Australian River Restoration Centre, who immediately transfers 80% to
Greening Australia who is subcontracted to take care of on-the-ground project delivery.
Each project also engages a unique group of partner organizations. For example, continuation of
the Breadalbane project from June 2017 to 2019 will be implemented in partnership with Upper
Lachlan Landcare, landholders, Local Land Services, and the community at large. A more
substantial project has just begun in the district of Goulburn, and will run from 2016-2025.
Funding Process
RoC Breadalbane pilot was originally funded by the Australian Government’s Clean Energy
Future Biodiversity Fund created “to maintain ecosystem functions, increase resilience to climate
change, and improve carbon storage.” This allowed the program to establish strong
communications and management systems over its first six years of operation, and also leverage
funds for additional projects. The Breadalbane pilot project is now supported by the New South
Wales Environmental Trust.
While the new Goulburn Linkages project is just beginning, regional grants will be provided
through to 2025, and assessed over the ten-year period to ensure desired outcomes are
achieved.
In terms of how funds flow, Greening Australia develops ten-year management agreements with
each landholder. Payments are made to landholders for fencing, planting riparian vegetation,
livestock watering improvements, etc. A farmer may be paid according to the number of
kilometers that are fenced, per the area that is seeded, or for specific practices. Most grants are
under $10,000, with landholders expected to share in the cost. Each site and resulting payment
is assessed on a case-by-case basis taking into account an initial appraisal, overall conservation
goals, and landholder interests. Funds are generally paid up-front to allow landholders to hire
contractors as needed. When and where larger amounts are involved, Greening Australia will
manage the contracts.
The Australian Minister of Agriculture and Water Resources confirmed in mid-May 2017 that the
National Landcare Program of $1 billion remains ‘secure.’ It is not clear if this is a recycled
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announcement, or the fund was in jeopardy. However, given the program focuses on “practical,
on-the-ground ways to improve issues like soil health, erosion management and water quality,”
it is of relevance to landowners (Government of Australia 2017). While RoC is not currently
funded by National Landcare, it does partner with Landcare groups and is in a position to
explore opportunities to apply for joint funding.
Progress and Evaluation of Outcomes
Before restoration activities begin, site conditions are assessed to determine a baseline. This
includes an appraisal of the ‘recovery potential’ of a site, its existing habitat, wildlife and riparian
linkages, and opportunities for carbon sequestration. Cost-benefit analysis (i.e. return on
investment) is conducted, and sites with ‘high recovery potential’ are selected to direct activities
to areas that are cost-effective and will benefit most from restoration work.
RoC is just wrapping up their Southern Linkages Project carried out from June 2011 to June
2017. According to their site, they have achieved stated objectives and targets. At project end,
there are 72 sites spanning over 887.6 hectares, with 123.3 kilometers of stream fencing
installed. Sites focused on biodiverse plantings, regeneration of native species, and control of
invasive species.
In terms of aggregated achievements, as of March 2017, RoC’s five main projects have engaged
16 partners in the restoration of 103 sites. This includes 995 hectares of revegetated land, the
addition of 126,000 plants, 37 kilograms of direct seeding, 145 kilometers of fencing, and 478
hectares of weed control.
Opportunities have been assessed for landholders to claim carbon credits in the future through
the Australian Emissions Reduction Fund (ERF). ERF seeks to meet Australia’s target to reduce
emissions through projects such as regenerating native vegetation. Research incorporated into
RoC’s model shows biodiverse vegetation has greater potential to sequester carbon. RoC is
working on more detailed assessments of carbon storage from its projects. While newly planted
vegetation takes time to grow, carbon trading is a future economic benefit for which farmers
can receive additional payments, building off the initial RoC investment.
Highlights, Challenges and Lessons Learned
RoC has a solid scientific foundation. The program’s ability to build a strong business case was
noted as key to getting buy-in from partners and participants. It has further gathered strength
from its 5 P framework, together with a three-pronged approach focused on “managing rivers,
valuing people, and sharing knowledge.”
RoC has engaged more than 500 farmers in the New South Wales’ Southern Tablelands. The
program notes that ‘they do not go into regions unless invited,’ directing support to
communities that explicitly express interest in the opportunity to strengthen biodiversity and
store carbon. Enthusiasm from farmers has encouraged others to follow, with the program now
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expanding into more regions.
More research is expected to help RoC better understand how restored area and distances
noted above translate into measurable carbon sequestration outcomes.
RoC serves as a model for agri-environmental partnerships prioritizing climate change
mitigation, habitat and biodiversity, along with a broader approach that encompasses other
environmental, economic and social co-benefits. While the farthest in geography, it is closest in
form to ALUS-type projects.
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5. Recommendations for DMAF Funding for Green Infrastructure in Rural
Context
In Budget 2017, the Federal Government announced a significant and welcomed commitment to
climate adaptation with the creation of the $2 billion Disaster Mitigation and Adaptation Fund
(DMAF) to invest in built and natural infrastructure needed to deal with climate change.
Administered by Infrastructure Canada, DMAF is expected to support communities in improving
resilience to extreme weather events. Creating resilient infrastructure requires investment in
urban and rural communities, with both public and private landowners engaged and supported.
Much attention has been focused on the need for climate adaptation efforts in urban centres,
such as Calgary and Toronto, given the risk to public safety and extensive property damage (and
related costs and liability of local government and insurers).
Adaptation is equally critical for rural agricultural communities. From eroded roadways to crop
damage, due to drought or flooding, to water quality impairments, due to phosphorus loss from
more frequent and intense storm events and snow melts, the impact and cost of climate change
to rural communities and agricultural lands is significant. The capacity of agriculture to
withstand natural disasters - oscillating from extreme floods to extreme drought - depends on
the implementation of water management and retention practices on fields, as well as the
strength and connectivity of the natural capital surrounding them.
In order to effectively address both urban and rural/agricultural adaptation, it is recommended
that DMAF create separate funding streams to customize criteria and eligibility to circumstances
specific to the two environments.
Under the rural/agricultural stream, DMAF could incent rural landowners in improving the
resiliency of their land through natural infrastructure, on a cost sharing basis.
Over a large geography, it is important to base investments on an understanding of the
watershed and subwatersheds, and to prioritize interventions based on sound science.
Alberta’s Watershed and Resiliency Restoration Program (WRRP) serves as an excellent example
of this type of approach. Created in response to the extreme flooding that occurred most
notably in Calgary, but also across Alberta in July of 2013. WRRP supports NFPOs, stewardship
groups, municipalities, and First Nations working on watershed restoration activities together
with private landowners. Natural infrastructure projects supported by the program include
riparian plantings, wetland creation, river naturalization, water retention improvements, and
other conservation-oriented undertakings tailored to specific watershed needs.
As knowledge of watersheds and strong relationships with landowners are essential to
understanding the adaptation needs of an area, the rural/agricultural component of DMAF
could be administered by NFPOs and/or conservation agencies already working in the area.
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Investing in adaptation by watersheds will provide a range of high value ecosystem services with
public benefits. While the focus of DMAF is on climate adaptation, co-benefits will include
improved water retention, carbon mitigation, water filtration, wildlife habitat, biodiversity, and
water security.
NFPOs like ALUS Canada are working with private landowners - including farmers and ranchers to promote nature-based infrastructure solutions that deliver multiple ecosystem services.
Infrastructure funding dedicated to rural adaptation would enable NFPOs to work in partnership
with rural communities to achieve disaster mitigation goals alongside other beneficial outcomes.
Infrastructure Canada should dedicate a portion of its Disaster Mitigation and Adaptation Fund
to support rural adaptation, with emphasis on agricultural communities implementing green
infrastructure, watershed restoration, and beneficial management practices. The funding could
be further divided into regional programs in line with current national priority areas such as the
Great Lakes and St. Lawrence basin, Lake Winnipeg basin, and Western Watersheds. This funding
should support NFPOs, rural municipalities, and partners working with landowners to provide
ecosystem services on private land. There should be no prohibition against combining DMAF
funding with other matched funds.
Other programs like Rivers of Carbon implemented in New South Wales, Australia, and ‘Sustain
Our Great Lakes’ administered in the United States, are also worth exploring as models
dedicated to carbon mitigation and habitat restoration, with the broader co-benefits of
adaptation and resilience.

Conclusion
Infrastructure Canada should dedicate a portion of its green infrastructure funds toward NFPOs
working in partnership to support rural/agricultural adaptation and watershed restoration on
private land.
Funding could be geographically-focused and tailored to specific performance outcomes
relevant to priority watersheds across Canada. For example, water retention and carbon
sequestration may be of critical interest in Manitoba, while the Great Lakes region could target
improvements to water quality, all the while building resilience.
Borrowing from Alberta’s WRRP, the overall objective of a dedicated rural/agricultural green
infrastructure funding stream could be “to increase the natural ability (of agricultural land) to
reduce the intensity, magnitude, duration and effects of flooding and drought through
mitigation (and adaptation) measures.” Informed by science, and implemented through a
participatory approach, the dedicated funding program could further assess climate risks,
identify specific areas likely to benefit most, and support natural infrastructure projects that
restore connectivity and improve resiliency in rural agricultural communities.
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APPENDICES
Appendix A: Observations from Scan of Financing Models
Opportunities
Alternative financing models, including market-based instruments, offer opportunities to:
●

Provide incentives. Watershed investments, including markets and other conservation
incentives, aim to promote agricultural innovation by compensating producers for
protecting, conserving and restoring water.

●

Understand value and invest in co-benefits. Create systems to improve understanding
of the value of ecosystem goods and services, and invest in a range of public benefits
provided by nature including improved water security, climate adaptation, carbon
sequestration, water retention, water filtration, habitat and biodiversity.

●

Manage risk. Better manage environmental, social and economic risks, as well as
cumulative effects, within a watershed. Improve social license to operate.

●

Improve transparency and accountability. Enable decision makers to identify,
prioritize, monitor, and report on environmental outcomes critical to the health of their
watershed.

●

Meet regulatory requirements. Increase options for municipalities and industry to
comply with regulations, obtain permit approvals, and seek alternatives for compliance.

●

Achieve cost-effective gains. Direct limited funds to priority areas where the greatest
projected outcomes/improvements can be achieved through agricultural conservation
and restoration. Reduce cost of regulatory compliance and built infrastructure.

Issues and Challenges
Financing models also come a number of challenges and concerns:
Scale, Scope, and Administration
●

Geographic boundaries. Benefits and costs of ecosystem goods and services are highly
localized. There is no globally or nationally established platform to finance green
infrastructure and agricultural BMPs. Financing models are most often designed to
address local (and sometimes basin-wide) water issues. Offsets exchanged within a
particular region aim to ensure local benefits. Often programs spread across large
geographic areas have higher associated transaction costs and lower participation.
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Smaller geographies have proven to be more successful.
●

Delivery units. In implementing BMPs, the unit of measurement or delivery unit differs
across financing models (e.g. by hectare, pounds of pollution). There is no universally
accepted unit like in carbon trading (i.e. one tonne CO2 equivalent). This contributes to
the challenge of identifying and verifying agricultural conservation efforts.

●

Supply and demand. Volume of activity varies across models and geographies.
Challenges include finding suitable land, addressing accessibility issues on private
property, and small number of buyers or sellers. Difficulty translating small scale pilot
projects to other areas.

●

Administrative burden and transaction costs. Administrative costs associated with
negotiating and completing new contracts between buyers and sellers (monitoring,
enforcement, insurance). High transaction costs negatively impact the volume of trades.
Standardization can bring costs down, as can a closed system where a broker manages
administrative matters.

Regulatory, Legal and Administrative
●

Policy driving action. Lack of a strong driver can impede uptake of BMPs and limit the
effectiveness of market-based instruments. Enabling policies serve to facilitate incentives
and drive voluntary action. Compliance (point source) achieved through voluntary
practices (nonpoint source) has shown to achieve cost-effective gains.

●

Continuity. Many examples speak to the challenge of ensuring long-term sustainability
of financing under political change and/or financial instability without enforceable
regulatory requirements, strong buy-in from partners, and measurable results.

Performance
●

Uncertainties. Understanding the benefits of BMPs under different conditions, as well as
how they interact in combination, continues to be a challenge. Difficult to determine
market price for watershed services. Extended lag times exist where ‘legacy phosphorus’
lingers in soil, sometimes for long periods of time between implementation and the time
when improvements are realized. Requires long-term thinking and adaptive
management. Address unknowns through modelling and feasibility studies.

●

Demonstration of co-benefits. Difficulties experienced in valuing, integrating and
articulating multiple environmental, social and economic outcomes for public and
specific users (health, adaptation, risk mitigation, biodiversity, water quality, jobs and
training). Mix of scientific/technical, social and communication challenges.

●

Verification process. Challenges encountered in standardizing credit verification and
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evaluation processes as outcomes vary according to watershed and community needs.
Accounting techniques must evolve to monitor, report on and communicate results,
including the range of co-benefits.
Collaboration
●

Trust and participation. Skepticism within the farming community concerned about
future regulatory requirements, data privacy and confidentiality, and lack of early and
ongoing consultation. Environmental advocates are concerned that real outcomes may
not be realized. Requires engaging community in the development of financing models,
creating meaningful partnerships, and highlighting cost-effective gains and outcomes.

Lessons Learned
Elements for success in developing financing models include:
●

Mix of policy drivers and voluntary actions. Support voluntary approach facilitated by
clear regulatory and financial drivers.

●

Participatory approach. Engage communities in program design, implementation, and
evaluation early and during the process.

●

Context-specific. Tailor financing to local watershed needs. Customizing a program
based on a specific watershed plan generates more cost-effective gains.

●

Performance-based. Prioritize outcomes and co-benefits, and establish concrete targets
and monitoring.

●

Risk-informed, evidence-based. Understand risks and tradeoffs when developing
watershed plans. Prioritize focus areas, and select projects designed to meet specific
outcomes. Conduct assessment and evaluation based on best available science.

●

Low administrative burden. Keep programs as simple as possible. Programs
implemented by one credible administrator help reduce the burden on participants.

●

Transparent process. Establish transparency in funding distribution, verification, and
communication of results. Aim to adopt a standardized approach.

●

Adaptive management. Evolve to improve performance over time under changing
conditions. Adapt model to reflect lessons learned.

See References section “Sources for Financing Models in General” including Willamette 2015 and 2012;
O’Grady 2011; Ecosystem Services & Biodiversity Network 2016; World Resources Institute 2009 and 2017;
Chesapeake Bay Commission 2012; Forest Trends 2015/2016; USEPA 2017; McNeil 2013; Smart Prosperity.
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Appendix B: Short Versions of Two Select Case Studies
Short Case Study 1: Rivers of Carbon Program in Australia
Description

An initiative compensating landholders for carrying out habitat restoration and
carbon sequestration activities in New South Wales, Australia.

Purpose

To achieve agricultural productivity and biodiversity goals, while providing an
opportunity to store carbon, and enabling farmers to claim future carbon credits.

Priority Issue

A ‘river of carbon’ describes the total carbon that can be captured in rivers, riparian
habitats and terrestrial systems through plants and soil. The priority is to connect
areas of native vegetation to form ‘corridors’ that store carbon and provide a range
of public benefits through ecosystem goods and services.

Desired Outcomes Tag line is “mess it up and slow it down.” Built infrastructure is traditionally created
to control water and keep it moving, whereas natural green infrastructure is
intentionally designed to be diverse and messy to help retain water and carbon. The
RoC program invests in revegetating and rehabilitating sites with native species to
create a “biodiverse carbon” sink resulting in multiple co-benefits including: climate
mitigation and adaptation; enhanced agricultural productivity; habitat for
endangered species; and water quality improvements, among other outcomes.
Strategies

Restoration strategies include: planting native vegetation, installing fencing,
implementing erosion control, and making improvements to livestock watering.

Partners

RoC is a collaboration between two non-profit organizations, the Australian River
Restoration Centre and Greening Australia. Regional projects also engage a unique
group of conservation-focused organizations and the community at large. Funding
flows to the Australian River Restoration Centre, who immediately transfers 80% to
Greening Australia as a subcontractor responsible for on-the-ground delivery.

Funders

The program received an initial six years of funding from the Australian
Government’s Clean Energy Future Biodiversity Fund created “to maintain ecosystem
functions, increase resilience to climate change, and improve carbon storage.” This
early investment was used to leverage other grants within a year of the program
getting underway, and led to five other projects. Funders have since expanded to
include New South Wales Environmental Trust, Upper Lachlan Landcare, and State of
New South Wales’ Local Land Services.

Geography

RoC currently has two projects in the Southern Tablelands of New South Wales
focused on the communities of Breadalbane and Goulburn. Two others were
recently completed along the Yass and Upper Bidgee Rivers. Another called the
Southern Linkages project is near completion.

Grant Funding

The program began as a pilot initiative in Breadalbane to support farmers that
expressed a keen interest in implementing restoration work. The Breadalbane
project has been extended to 2019 with support from New South Wales
Environmental Trust. While the Goulburn Linkages project just began in 2015, grants
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will be provided to landholders through to 2025.
Funding Process

Greening Australia develops ten-year management agreements with each
landholder. Payments are made according to the number of kilometers fenced or
area planted, and/or based on specific restoration strategies. Most grants are under
$10,000, with landholders expected to share in the cost. Each site and payment is
assessed on a case-by-case basis, considering an initial appraisal as well as overall
conservation goals and landholder interests. Funds are generally paid up-front to
allow landowners to hire contractors as needed. When larger amounts are involved,
the contracts are managed by Greening Australia.

Selection Criteria

Before restoration activities get underway, site conditions are assessed to establish a
baseline. This includes an appraisal of the ‘recovery potential’ of a site, its existing
habitat, wildlife and riparian linkages, and opportunities for carbon sequestration.
Cost-benefit analysis is conducted, and sites with ‘high recovery potential’ are
selected to direct activities to areas that are cost-effective and likely to benefit most
from restoration work and carbon storage.

Program Structure The program is guided by a “five P framework” focused on environmental, social and
economic factors including: profit, proof, people, place, and promise. ‘Profit’ is
defined by the public economic and social benefits of natural infrastructure such as
improved water quality, carbon storage, and recreational opportunities. ‘Proof’
ensures scientific evidence informs program goals and activities. ‘People’ are valued
for their local knowledge and experience. Recognition of ‘place’ aims to strengthen
connections to the land through stewardship. ‘Promise’ speaks to a commitment to
build relationships based on trust.
Achieved Outcomes

RoC has engaged more than 500 farmers. As of March 2017, five RoC projects
have involved 16 partners in the restoration of 103 sites. Achievements include 995
hectares of revegetated land, the addition of 126,000 plants, 37 kilograms of direct
seeding, 145 kilometers of fencing, and 478 hectares of weed control.
Opportunities have been assessed for landholders to claim carbon credits in the
future through the Australian Emissions Reduction Fund (ERF). ERF seeks to meet
Australia’s target to reduce emissions through projects such as regenerating native
vegetation. Research incorporated into RoC’s model shows biodiverse vegetation
has greater potential to sequester carbon. RoC is working on more detailed
assessments of carbon storage from its projects. While newly planted vegetation
takes time to grow, carbon trading is a future economic benefit for which farmers
can receive additional payments, building off the initial RoC investment.

Lessons Learned

Contact Info

RoC serves as a model prioritizing biodiversity and climate change mitigation.
The program has a solid scientific foundation, but has also gathered strength in a
three-pronged participatory approach of “managing rivers, valuing people, and
sharing knowledge.” It is structured to encourage on-the-ground action by
landholders through investment in green infrastructure that contributes to carbon
storage.
Siwan Lovett, Program Manager, Australian River Restoration Centre
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siwan.lovett@arrc.com.au. Web: http://riversofcarbon.org.au/

Short Case Study 2: Sustain Our Great Lakes Program
Description

A binational public–private partnership supporting habitat restoration within the
Great Lakes basin.

Purpose

“To sustain, restore, and protect fish, wildlife, and habitat in the basin by leveraging
funding, building conservation capacity, and focusing partners and resources on key
ecological issues.”

Priority Issues

From 2006 to 2016, funding priorities were aquatic connectivity, stream/riparian
habitat, wetlands, and shoreline habitat. In 2017, green infrastructure was added.

Desired Outcomes

Individual projects contribute to habitat improvements as measured in acres or
stream feet, and/or hundreds of thousands of gallons of stormwater storage. Cobenefits include ecological services such as water quality improvements, water
retention, flood control, nutrient cycling, and carbon sequestration.

Strategies

Examples of restoration strategies: naturalizing stream channels, installing
instream structures, managing sediment, stabilizing banks, and restoring native
plants.

Partners

SOGL is administered by U.S. National Fish and Wildlife Foundation (NFWF), in
partnership with ArcelorMittal, a steel and mining company, and five U.S. federal
government agencies: Environmental Protection Agency (EPA), Fish and Wildlife
Service, Forest Service, National Oceanic and Atmospheric Administration, and the
Department of Agriculture’s Natural Resources Conservation Service.

Funders

In 2006, initially supported by a cooperative agreement with the EPA. In 2007,
ArcelorMittal, a steel and mining company, joined as a private funding partner with
an interest in specific geographic areas. Since 2010-2011, a significant portion of
SOGL funds have been provided by the Great Lakes Restoration Initiative (GLRI),
confirmed through to the end of fiscal 2017. GLRI funds flow from the EPA to the
Fish and Wildlife Service, and then on to the National Fish and Wildlife Foundation
on an annual basis as needed for distribution to grantees. Overall, funding is
leveraged at a programmatic level (issue-based) across a range of projects over time
and geography, as opposed to a project level (site specific). SOGL also relies on
matching funds from grantees.

Grant Funding

Grants currently range from $50,000 to $1.5 million. In 2016, $5.18 million was
granted, with up to $7.8 million expected to be announced in summer 2017. Since
program inception in 2006, over 264 grants worth $60 million have been awarded.
Grantees have contributed an additional $65 million, bringing the total investment
to $125 million.

Funding Process

Grantees submit a budget within their proposal outlining projected costs. They
are paid for actual costs after submitting disbursement requests for reimbursement
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to NFWF administering the funds. Timing of payments is flexible, depending on
when costs are incurred as well as the frequency in which grantees chose to submit
their requests for reimbursement. Grantees can also receive an advance to cover
costs.
Cost Share

Projects with 1:1 match ratio (50% grantee matching) are more likely to be
selected. Matching support can be provided in the form of cash, donated materials
and services, in-kind staff contributions, and the cost of land acquisition.

Grant Recipients

Eligible recipients include non-profit organizations, state government agencies,
tribal governments, municipal/local governments, and educational institutions. SOGL
invests in both public and private lands. Where land is acquired, landowners commit
to protect/manage the property for conservation purposes in perpetuity.

Geography

All projects are completed within the Great Lakes basin, with the majority
awarded in the U.S. In 2017, between $200,000 to $400,000 may be directed to
Canadian projects, particularly in western Lake Ontario and along the St. Lawrence
River.

Selection Criteria

Project selection is based on merit, focusing on: alignment with program goals and
federal/state priorities; ability to build on existing conservation plan; specific
performance metrics and monitoring; increased resilience to climate change; benefit
to species at risk/of concern; demonstration of long-term sustainability.

Eligible Expenses

Up to 70% of grant must support on-the-ground habitat restoration work, including
land protection. Remaining 30% can be spent on planning, design, engineering,
monitoring, and outreach. Activities related to advocacy, fundraising, and research
are ineligible, as are costs associated with legally mandated projects.

Achieved Outcomes

From 2006-2016, the SOGL program restored 30,573 acres of wetland and
associated habitat, 1763 miles of fish passage and aquatic connectivity, 201 miles of
stream and riparian habitat, and 4,477 acres of shoreline habitat. From a socioeconomic perspective, in the first five years of the program (2006 to 2011), an
estimated 270–600 jobs were created, generating $45 million in economic activity.

Lessons Learned

Negotiating initial partnership agreements necessitated finding common ground
and building trust among partners. Multiple funding sources offered opportunities
to leverage funds and achieve higher return on investment. A notable challenge
related to ensuring the timing of grant payments matched that of partnership
agreements. Diversity within the partnership provided a range of perspectives and
expertise, including scientific knowledge, grant administration, and outreach, which
allowed for better decision making, implementation, and communications.
Early in the program, a standard two-year grant period made it difficult for some
grantees to plan and implement habitat restoration projects, particularly those
designed to generate greater impacts over a longer period. An evaluation of the
program recommended a longer project cycle. SOGL now offers the flexibility of
three-year projects, and allows for modifications and extensions.
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The percentage of funds directed to on-the-ground habitat improvement was
initially 90%, but relaxed to 70% to support increased planning/monitoring efforts.
Contact Info

Traci Giefer, Manager, Great Lakes Programs, NFWF Traci.Giefer@nfwf.org
Web: www.sustainourgreatlakes.org/ and www.nfwf.org/greatlakes/Pages/home.aspx

Appendix C: Other Financing Models Explored During Preliminary Scan
The following are other models explored during initial scan.

Chesapeake Bay Nutrient Trading Program
Chesapeake Bay is the largest estuary in the United States. Excess
nutrients from both point and nonpoint sources have caused water
quality degradation in the Bay, and the region’s population is
expected to grow.
Description: The Chesapeake Bay Program is an intergovernmental
partnership that has been working to reduce nutrients for over
three decades. Directing the program since 1982, the Chesapeake
Executive Council is comprised of the governors from each state,
the mayor of Washington D.C., United States EPA Administrator,
and chairperson of the Chesapeake Bay Commission. The
Chesapeake Bay Foundation is an active partner, together with
municipalities, agricultural producers, farm and community
organizations, and industry players, among others.
In 2001, nutrient trading principles and guidelines were released, and, in 2002, the Chesapeake
Bay Water Quality Initiative (WQI) was signed. States within the Chesapeake Bay watershed
include: Virginia, Pennsylvania, Maryland, and West Virginia, along with Washington D.C. (five
signatories to the original WQI), as well as Delaware and New York. Watershed jurisdictions were
encouraged to develop their own voluntary watershed implementation plans (WIPs) to reduce
nutrient and sediment loads within the watershed.
As of 2010, the Bay has operated under a TMDL (Total Maximum Daily Load) limit per the Clean
Water Act that sets the amount of pollutants that can enter a water body, while still meeting
water quality standards. National Pollutant Discharge Elimination System (NPDES) permits are
issued based on the regulatory TMDL, and help drive the demand for nutrient credits.
Purpose and Desired Outcomes: The overarching goal is to improve water quality through
nutrient load reductions. In 2010, the TMDL equated to a 25% reduction in nitrogen, 24%
reduction in phosphorus, and 20% reduction of sediment per year. According to the TMDL, all
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new or increased growth is to be offset. Farmers are compensated for investing in agricultural
BMPs that reduce nutrient loadings. This results in costs savings when compared to the higher
unit costs incurred by the wastewater and stormwater sectors to reduce similar loads (World
Resources Institute 2017).
State Programs: Several states including Virginia, Pennsylvania, and Maryland have
developed their own voluntary nutrient trading programs. Nutrient credit trading may take place
within each major tributary of the basin. Feasibility assessments, progress goals, administration,
baseline calculations, participant eligibility, verification, and outcome measurements differ
across state programs (Willamette Partnership 2012). Virginia and Pennsylvania have completed
nutrient credit transactions. See below for more on state programs.
Ratio: To account for uncertainties, a minimum 2:1 ratio is recommended by the Chesapeake
Bay Foundation (i.e. two pounds of nonpoint reductions for every pound of point source
pollution), although states determine their own ratios and reserve/retirement percentages to
achieve net water quality benefits.
Highlights and Challenges: Chesapeake Bay represents the longest standing nutrient trading
initiative in the United States. Overall amount of trading has been low. High transaction costs
create significant barriers. There have been calls to harmonize trading program rules and
infrastructure across the watershed to facilitate trading. There are certain limitations around
monitoring BMP efficiencies given they are based on modelling (i.e. Chesapeake Bay Watershed
Model) and not actual outcomes (Willamette Partnership 2012). Greater awareness and
engagement in understanding the benefits and design of trading programs is needed to build
trust, enhance farmer buy in, and ensure buyers are aware of what credits offer (Willamette
Partnership 2012).

Individual States within the Chesapeake Bay Watershed
Virginia Nutrient Credit Exchange Program
● Virginia nutrient credit exchange program based on clear legislative rules. In 2005, program
established to manage point sources of nitrogen and phosphorus. In 2012, new legislation
enhanced trading rules.
● Permits are issued with load allocations for individual point sources. Municipal utilities either
reduce their own loads, engage in credit trading, or pay into Virginia Water Quality
Improvement Fund.
● Nonpoint source trading is limited to new or expanding point source facilities looking to
offset loads over a “tributary strategy load allocation.”
● Practice-based standard requires adoption of specific BMPs (in contrast to performancebased standard in Maryland).
● Only nonpoint source credits available for trading are BMPs that would result in “reductions
beyond those already required under tributaries strategies plans.”
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● 2:1 trading ratio required for nonpoint source credits purchased by point sources. Utilities
must meet nutrient removal technology requirements based on location and size of new
facility.
● Lack of demand for trades (Stephenson and Shabman 2017).

Pennsylvania Nutrient Credit Trading Program
● Pennsylvania Nutrient Credit Trading (NCT) Program (also known as PENNVEST) allows for
market-based incentives to meet water quality goals within the Pennsylvania Chesapeake Bay
Tributary Strategy.
● In 2006, NCT program initially based on guidelines. Regulations followed in 2010.
● Program open to those within Susquehanna and Potomac sub-basins seeking new or
expanding nutrient loads from wastewater treatment plants. Allows point sources to engage
in trading with point sources, nonpoint sources, or third parties.
● Farmers must meet baseline regulatory compliance requirements.
● Trading threshold requires set of BMPs before trading can occur.

Maryland Nutrient Trading Program
Description: Maryland has developed a voluntary nutrient trading program together with online
tools to assess baseline compliance and test scenarios. Their system uses a performance-based
standard focused on compliance with regulatory requirements. Nonpoint sources of pollution
are assessed, and compared to baseline calculations. Data on current year crops, as well as
agricultural BMPs adopted, are added to the calculation. A landowner chooses new conservation
practices to reduce the nutrient load below the baseline level. The implementation of BMPs is
measured as the equivalent to TMDL-based loading rates based on the trading calculator. After
credits are approved, a farmer can sell directly to a buyer, or through a third-party broker.
Purpose, desired outcomes: The nutrient trading program is designed to provide an alternative
to complying with regulations, and serve as an additional source of revenue. Trading offers the
potential to sell at a price that covers implementation costs and, where transaction costs are
low, also possibly result in a profit.
Organizations involved: Maryland’s Department of Agriculture oversees the program.
Implementation of green infrastructure may be carried out by landowners, private developers,
neighborhood associations, or government agencies.
Funding, how funds flow: Tradable credits are generated and certified by the Maryland
Department of Agriculture, and in theory sold to other parties to pay farmers for implementing
conservation practices. Trades can occur between point sources (wastewater treatment plants),
point and nonpoint sources (agricultural producers), or nonpoint sources (e.g. agricultural and
urban stormwater sites). However, no transactions have occurred.
Progress: Maryland continues to explore nutrient trading options, as the process of moving
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forward to trading stalled in March 2017. Maryland wishes to better understand the value of
pollution reductions before moving forward (Wood 2017). Under review, ‘green infrastructure’
projects would be selected by the state based on cost-effectiveness, but not necessarily include
agricultural BMPs. In 2015, Maryland began developing a stormwater trading policy, but remains
under development (WRI 2017).

Washington D.C. Stormwater Retention Credit Trading Program
Washington D.C. does not have a nutrient credit trading program for agricultural nonpoint
sources. However, as with many other large urban centers, urban stormwater runoff contributes
to erosion and transfers pollutants from impervious surfaces into local water bodies.
Description: In 2013, Washington D.C.’s Department of the Environment and Energy (DOEE)
adopted local stormwater regulations and an urban stormwater retention credit (SRC) trading
program. DOEE regulations required that major “land-disturbing projects” and “substantial
improvement projects” retain the volume of water from 0.8- or 1.2-inch storms (respectively
greater than 80 and 90% of all 24-hour storms annually).
Purpose, desired outcomes: The SRC trading program was designed to catalyze urban green
infrastructure retrofits, reduce runoff, and improve water quality. Together with an in-lieu fee,
the trading program allows for private trading to meet ongoing annual water retention
requirements, and collects revenue to fund additional green infrastructure. The program aims to
provide flexibility to regulated sites while saving overall costs. It also targets implementation of
green infrastructure in areas outside downtown Washington D.C. (not including agricultural
BMPs).
Organizations involved: DOEE certifies the credits, and collects in-lieu fees.
Funding, how funds flow: Only properties in Washington D.C. can generate SRCs and use them
to meet water retention requirements. After 50% of a property’s ‘stormwater retention volume’
is retained onsite, SRCs can be purchased from another site, or an in-lieu fee is paid. Credits are
generated by exceeding the requirement, or voluntarily implementing green infrastructure.
Evaluation of outcomes: While an SRC is valid for one year, projects are certified for up to
three years to encourage ongoing maintenance. Eligible projects are inspected, and must show
they can be maintained over the certification period. One SRC equals one gallon of runoff
retention per year. The in-lieu fee follows the same ratio.
Other programs: SRC trading program complements DOEE’s other financial incentive programs
offering incentives to install green infrastructure on a voluntary basis, including RiverSmart
Rewards Programs and in-lieu fees.
●

RiverSmart Rewards Programs help property owners install rain barrels, green roofs,
rain gardens, permeable pavers, shade trees, etc. A site evaluation and up-front funding
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is provided in some programs, while others offer a rebate or discount.
●

In-lieu fees: Instead of buying and using SRCs, sites can pay an in-lieu fee at a rate of
$3.57 per gallon per year of required off-site retention. These are paid into DOEE’s
special purpose revenue fund to fund other green infrastructure.

Progress: In April 2014, the first SRCs were certified by DOEE, and in September 2014 the first
trade was made. In May 2016, Washington DOEE announced $12.75 million to incentivize costeffective green infrastructure, of which $11.5 million is for SRC purchases, and $500,000 to
identify cost-effective green infrastructure sites. This model is relevant to areas that adopt a
stormwater charge, and decide to allow for credit trading as a compliance cost saving measure.
It does not involve agricultural nonpoint source exchange.

Ohio River Basin Water Quality Trading Project (Interstate)
The Ohio River Basin stretches across 14 states representing over 5 percent of the United States,
eventually flowing into the Mississippi River.
Description: The Ohio River Basin Water Quality Trading Project is a voluntary program
designed to achieve water quality improvements by enabling the trade of nutrient pollution
credits. Point sources of nitrogen and phosphorus looking to meet regulatory requirements can
buy credits either from nonpoint or point sources.
The project area covers eight of the Basin’s states: Illinois, Indiana, Kentucky, Virginia, Ohio,
Pennsylvania, Tennessee, and West Virginia. In 2012, Ohio, Indiana and Kentucky signed an
interstate pilot trading plan to initiate trading. During the pilot project conducted from 2012 to
2015, the project focused on nonpoint source credits.
Purpose, desired outcomes: Credit holders generate revenue from selling credits. Permitted
dischargers have greater flexibility in meeting permit requirements, at an overall lower cost. The
business case includes advancing corporate or municipal sustainability goals, addressing water
quality risks, and gaining experience with the pilot ahead of compliance requirements.
Credits can “bundle” outcomes including nitrogen and phosphorus reductions, as well as other
ecosystem benefits such as improved soil health, habitat restoration, greenhouse gas emission
reductions, and economic support for farmers.
Organizations involved: Electric Power Research Institute (EPRI) administers the program and
transfer of credits. Industry and municipal utilities, state governments (Ohio, Indiana, Kentucky),
and United States Department of Agriculture and Environmental Protection Agency are key
players. American Farmland Trust seeks to ensure the project engages with farmers.
Funding, flow of funds: In March 2014 the first voluntary, verified stewardship credits for water
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nutrients were transferred. American Electric Power, Duke Energy and Hoosier Energy were the
first to buy credits. A “stewardship credit” represents a verified amount of reduced pollution.
Prices include the cost of BMPs, project management and other administrative costs, as well as
project risk in the form of credits set aside to account for non-performing BMPs and modelling
uncertainties.
Progress, evaluation of measured outcomes: A science-based equation is used to determine
location-specific nutrient reductions, as opposed to an overarching trading ratio across the
Basin. One credit is generated for every pound of total nitrogen or total phosphorus prevented
from discharging in a year. Stackable credits have been explored, where more than one credit is
provided for a practice (phosphorus credit, carbon credit, etc.).
Verification involves modelling to determine credits associated with specific farm and watershed
conditions on a transaction-by-transaction basis, rather than the implementation of BMPs (EPRI
2014). During the pilot period, trades were expected to result in nutrient reductions of 150,000
pounds of total nitrogen and total phosphorus reductions (Fox 2015).
Highlights and challenges: The Ohio River Basin trading project is relatively new. However,
according to EPRI, there is potential to scale up the project to cover eight states, thousands of
municipal wastewater utilities, and engage a greater number of the 230,000 farmers in the
region (EPRI 2012). While extensive water quality monitoring is cost prohibitive in a large
watershed, the pilot based nutrient reductions calculations on modelling, which comes with
some uncertainty in actual outcomes achieved.

Australia Water Markets and Investment Funds
Murray-Darling Basin Water Markets
Approximately one-third of Australia’s food production occurs in the Murray-Darling Basin,
generating nearly half of the country’s agricultural revenue (TNC 2016). Within the Basin, farmers
have relied heavily on irrigation. Australia experienced a major drought from 1997 to 2009, and
land use practices were putting increasing demands on a limited, highly variable supply of water.
Water market reforms were developed to optimize use and productivity. As a result, several
water trading markets were established in the southern and northern parts of the Basin.
Background on system of rights and markets: Within the system of water rights management
in Australia, the amount of water allocated to a right is determined by the availability of water
over a given year. When it is a wet year, the holder of a water right receives a greater percentage
of their total right, and less in a dry year. This is slightly different from western Canada (Alberta,
British Columbia, Manitoba) and western United States where water rights are based on prior
allocation, i.e. first-in-time-first-in-use. The riparian rights system in Ontario is markedly
different.
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Description: Water markets within the Murray-Darling Basin use a ‘cap and trade’ system, where
the cap is the “total pool of water available for consumptive use”. Australia’s available water is
distributed to users via an extensive distribution system including channels, pipes, weirs, and
storage options responsible for transporting or storing water as needed.
Purpose, desired outcomes: The purpose of Murray-Darling Basin’s water markets is to allow
water to flow where it can be used efficiently and productively. Trading of water rights allows
“irrigators to source water from a broad range of users, and develop different water
management options.”
Funding, flow of funds, and flow of water: Water users decide whether to keep, buy or sell
water rights. The price differs depending on the region, type of right, and timing (season/water
security conditions) of the trade. Administered by Basin states, the system involves trading two
types of rights: permanent rights called entitlements (i.e. rights to ongoing share of total water
available); and temporary rights called seasonal allocations (i.e. rights based on actual amount of
water available in a season). Throughout the seasons, water is allocated against entitlements,
with available water distributed to water users as right holders. Governments or nonprofit
organizations may also act in the public interest to “buyback” water rights to ensure
environmental flow.
Organizations involved: The Murray–Darling Basin Authority (MDBA) oversees water resource
planning across the Basin, and enforces the Basin Plan’s water trading rules. Basin states are
responsible for “determining water allocations, developing policies and procedures for trade,
monitoring water use, (setting) rules for sharing water between users and the environment, and
trade applications and approvals” (MDBA 2017). States also have their own rules regulating
trades. Additional rules around pricing practices are monitored and enforced by the Australian
Competition and Consumer Commission. The water rights market system also involves over
1000 stakeholders, including: conservation, recreation and community groups; advisory
committees; local governments; Aboriginal peoples; industry and academia, among others.
Progress, evaluation of measured outcomes: Since the early 2000s, Basin states have been
able to trade water “across boundaries and between valleys.” Prior to 2006, few large trades
were made, but by 2008-2009 trading in the Murray-Darling Basin had increased significantly
(TNC 2016), with more than 95% of all trades in Australia occurring in the Basin (MDBA May
2016).
A Basin Plan for the Murray-Darling region was released in 2012, and, in 2014, water trading
rules within the Plan provided a framework to trade surface and groundwater rights. This
included approvals, trading restrictions, as well as improved measurement and reporting of
outcomes. According to MDBA’s 2015-2016 Annual Report, over 2,250 gigalitres (GL) of
environmental water was delivered to annual priorities, providing opportunities for water reuse,
relief from drought, and other multiple benefits (MDBA 2016).
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Highlights and challenges: The Murray-Darling was one of the more advanced water rights
(quantity) trading programs. Unfortunately, the program has been rolled back in recent years
under a new government, in part due to real and perceived social and economic impacts
(particularly in the northern region) around holding water back for the environment. In 2012, a
decision was made to prioritize direct infrastructure investments over the instream buyback
strategy to revive rivers. In March 2017, an agreement between Basin state ministers ruled out
further direct water buybacks under the Plan. The debate continues given buybacks strive to
serve the public interest, and have largely proven to be effective. A full socio-economic review
expected by the end of 2017.
Challenges speak to the critical role of political leadership, local engagement, and attention paid
to economic and social impacts and equity issues when designing and implementing programs.
Further lessons point to the need for effective tracking and control of water use, timely
information about pricing that incorporates water security risks, as well as integration of
groundwater and surface water management (Pacific Institute 2015; Young 2010; Grafton and
Horne 2014).

Other Australian Examples
Murray-Darling Balanced Water Fund
The Murray-Darling Basin Balanced Water Fund (the fund) was established by The Nature
Conservancy in 2015 as the first water investment fund seeking to balance environmental,
agricultural, social, and financial outcomes in Australia (Impact Investing Australia 2015). The
purpose is to allow investors “to secure water for agriculture, realize a financial return, and
restore threatened wetlands through a single investment.” Administered by water fund manager
Kilter Rural, the fund invests in “water entitlements” that can be bought, sold, or leased to offer
access to a share of water. Financial returns are provided via annual leasing of water
entitlements, trading of water allocations (volume allocated to a water entitlement), or the
fund’s overall asset portfolio. Most of the temporary allocations are sold or leased back to the
agricultural community by the fund annually, ensuring the environment uses the remainder,
such as water returned to wetlands.

Water Sharing Investment Partnerships in General
The Nature Conservancy developed a new investment tool called ‘Water Sharing Investment
Partnerships’ (WSIPs) “to ease water scarcity in stressed regions while also conserving and
restoring water ecosystems.” WSIPs seek investor capital to acquire water rights that are leased
or sold via a water rights market, providing financial returns and addressing water security risks.
Rather than an outright purchase of a water right, WSIPs can involve collaborative efforts with
landowners to encourage water conservation measures. Australia’s Balanced Water Fund above
is an example of a WSIP (Ecosystem Marketplace 2016, The Nature Conservancy 2016).
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Appendix D: Organizations
National
● ALUS Canada
● Ducks Unlimited Canada (DUC)
● The Nature Conservancy of Canada (NCC)
● Natural Capital Lab, The Natural Step
● Delta Waterfowl
● National Farmers Union
● Christian Farmers
● George Morris Centre
● Smart Prosperity Institute (formerly Sustainable Prosperity)
● Federation of Canadian Municipalities (FCM)
● Government of Canada: Infrastructure Canada, Agriculture and Agri-Food Canada,
Environment and Climate Change Canada
Alberta
● Ecosystem Services and Biodiversity Network https://ecoservicesnetwork.ca/about/
Multidisciplinary group working to build knowledge and capacity required to implement
ecosystem services and biodiversity markets in Alberta. Focused on market-based
conservation finance approaches. Members include:
o Alberta Innovates (Bio Solutions/Technology Futures)
o Alberta Biodiversity Monitoring Institute (ecosystem service assessment)
o Silvacom
o Land Stewardship Centre
o Government of Alberta: Alberta Environment and Parks, Alberta Agriculture and
Forestry
● Alberta Association for Conservation Offsets: www.aaco.ca (supports design,
development and implementation of credible, transparent, and outcome-based system
of conservation offsets that considers the needs of environment and people, while
allowing for flexible business solutions)
● MULTISAR (Multiple Species at Risk) partners with landowners to conserve grasslands
species at risk. http://multisar.ca/ Article: link
● North Saskatchewan Watershed Alliance (NSWA), Mary-Ellen Shain / Headwaters Alliance
● Alberta Conservation Association
● Alberta Wilderness Association
● Cows and Fish
● Alberta Data Partnership
● Legacy Land Trust, Western Sky Land Trust, Legacy Land Trust
● Miistakis Institute
● Alberta Environmental Law Centre (ELC)
Manitoba
● International Institute for Sustainable Development – Hank Venema and Jane McDonald
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●
●
●

Manitoba Habitat Heritage Corporation - Tim Sopuck
Lake Winnipeg Foundation
Manitoba Conservation District Association http://www.mcda.ca/

Ontario
● Ducks Unlimited Ontario
● Conservation Ontario, individual Conservation Authorities
● Ontario Federation of Anglers and Hunters
● Ontario Network on Ecosystem Services (Eric Miller) http://www.onecosystemservices.ca/
● Environmental Defence
● Green Infrastructure Ontario
● Ontario Government Ministries: Agriculture, Food and Rural Affairs; Environment and
Climate Change; Municipal Affairs; Transportation
● Ontario Crop and Soil Improvement Association (GF2 applications from producers)
o Administers Great Lakes Agricultural Stewardship Initiative (GLASI)
● Agricultural Adaptation Council (GF2 applications from organizations and producers)
United States
● Conservation Finance Network: www.conservationfinancenetwork.org
● Willamette Partnership: http://willamettepartnership.org/
o Toolkit on water quality credits, nutrient tracking tool link
o Bobby Cochran, Executive Director
● National Network on Water Quality Trading: http://nnwqt.org/ (project of Willamette
Partnership involved in developing programs that aim to restore waters).
● Environmental Trading Network: http://www.envtn.org/ (clearinghouse for water quality
trading and environmental markets. Shares technical info, key policy and regulatory
issues, design elements).
● Environmental Finance Centre: green infrastructure programming link
● Environmental Defense Fund
● SNAPP Compensatory Conservation Working Group
http://snappartnership.net/groups/compensatory-conservation/ influencing
development of compensation policy and guidance, e.g. biodiversity offsets and no net
loss policies.
● United States Department of Agriculture (USDA)
o Natural Resources Conservation Service programs via Farm Services Agency link
o Environmental Quality Incentives Program link
o Agricultural Management Assistance Program link
o Conservation Stewardship Program link
o Conservation Reserves Program link
o Farmable Wetlands Program link
o CLEAR (Clean Lakes, Estuaries and Rivers) Tool assists landowners in creating
buffers
● United States Environmental Protection Agency
o Green Infrastructure Collaborative link
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●
●
●
●
●

o Greenstream webinar “Innovative Financing for Green Infrastructure” 2014 link
o Nutrient Scientific Technical Exchange Partnership and Support Program (N-STEPS)
The Freshwater Trust
American Farmland Trust (AMF)
National Association of Conservation Districts
Chesapeake Bay Foundation http://www.cbf.org Also Chesapeake Bay Commission
Electric Power Research Institute (Ohio River Basin Trading Project)

International
● Ecosystem Marketplace, Forest Trends, Alliance for Green Infrastructure
o Watershed Connect: map of water trading programs
www.watershedconnect.org/programs2016/
o Business and Biodiversity Offset Programme http://bbop.forest-trends.org/
● The Nature Conservancy
● World Resources Institute (WRI)
o Todd Gartner, Senior Associate Manager, Natural Infrastructure for Water
● Nature Serve http://www.natureserve.org/ (conservation/stewardship network)
● IUCN
● Wildlife Conservation Society
● The Biodiversity Consultancy
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and-evaluating-nonpoint-source-watershed-projects
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● Green Infrastructure Funding Opportunities https://www.epa.gov/green-infrastructure/greeninfrastructure-funding-opportunities
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● CWSRF Eligibility Guide
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● EPA 319 Grant Program for States and Territories https://www.epa.gov/nps/319-grant-program-statesand-territories
● EPA Clean Water State Revolving Fund (CWSRF) https://www.epa.gov/cwsrf
● Green Infrastructure Approaches to Managing Wet Weather with Clean Water State Revolving Funds.
https://www.epa.gov/green-infrastructure/green-infrastructure-approaches-managing-wet-weatherclean-water-state

Sources on USDA Programs
● USDA Rural Development Water and Environmental Programs (WEP)
https://www.rd.usda.gov/programs-services/all-programs/water-environmental-programs
● EQIP www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid=stelprdb1044009
● FY-17 EQIP Funding Categories and Supporting documentation
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/oh/programs/financial/eqip/?cid=nrcseprd1294211
● NRCS Agricultural Management Assistance Program
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/ama/?cid=stelprdb1242818
● NRCS Conservation Stewardship Program.
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/csp/
● NRCS Western Lake Erie Basin Project.
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/oh/programs/landscape/?cid=nrcs144p2_029640
● NRCS (2016). USDA Launches $41 Million Initiative to Improve Water Quality for Western Lake Erie Basin
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/newsroom/releases/?cid=nrcseprd892606

Sources on Policy Context and Opportunities
● Floodnet http://www.nsercfloodnet.ca/
● Ontario Ministry of Transportation (2007). Directive on Drainage Management Policy and Practice
http://www.mto.gov.on.ca/english/publications/pdfs/drainage/ministry-directive-b014.pdf
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Sources for Accounting Principles and their Applicability
● Association of Municipalities of Ontario (2017 a). Email exchange, Chris VanDooren, Gas Tax Manager,
AMO. May 11, 2017.
● Association of Municipalities of Ontario (2017 b). Telephone call, Chris VanDooren, Gas Tax Manager,
AMO. May 23, 2017.
● AMO (April 2014). Guide to the Municipal Funding Agreement for the transfer of Federal Gas Tax Funds.
● Association of Municipalities of Ontario. Fact sheets: Federal Gas Tax Fund Eligible Categories:
Wastewater, Disaster Mitigation, Drinking Water, Local Roads and Bridges.
● Canada Revenue Agency. Guidelines for registering a charity: Meeting the public benefit test.
http://www.cra-arc.gc.ca/chrts-gvng/chrts/plcy/cps/cps-024-eng.html
● Canadian Institute of Chartered Accountants (2007). Guide to accounting for and reporting tangible
capital assets: Guidance for Local Governments and Local Government Entities That Apply the Public
Sector Handbook. Public Sector Accounting Group. April 2007. http://www.frascanada.ca/standards-forpublic-sector-entities/resources/reference-materials/item14603.pdf
● Commissioner of Environment and Sustainable Development (2016). Federal Support for Sustainable
Municipal Infrastructure. Spring 2016. http://www.oagbvg.gc.ca/internet/English/parl_cesd_201605_01_e_41380.html#hd2a
● Federation of Canadian Municipalities (2017). Teleconference with Guillaume Couillard, FCM Advisor,
Programmes, FCM. May 18, 2017.
● Félix Madrid García (2014). Developments and Challenges in Public Sector Accounting. Journal of Public
Budgeting, Accounting & Financial Management, 26 (2), 345-366 SUMMER 2014.
http://pracademics.com/attachments/article/11/Article_5_Garcia.pdf
● Government of Prince Edward Island. PEI Implementation Guide to Tangible Capital Assets for
municipalities. http://www.gov.pe.ca/photos/original/dccal_Mun_TCA.pdf
● Infrastructure Canada (2017). Teleconference with David McDonald, Chad Nelson, Principal Advisors,
Policy and Communications- Strategic Policy and Priorities, Initiatives, Environmental Initiatives,
Infrastructure Canada. May 16, 2017.
● Michael O’Hare (2005). Capitalizing Art Museum Collections: Awkward for Museums but Good for Art
and for Society. Association for Public Policy Analysis and Management Research Conference,
Washington DC, Nov. 2005. Richard & Rhoda Goldman School of Public Policy University of California.
https://gspp.berkeley.edu/assets/uploads/research/pdf/SSRN-id1262403.pdf
● MFOA-AMCTO. PSAB and Asset Management: Newsletter No. 26 Flora and Fauna – What about trees
and polar bears? By Bruce Ratford, CMA.
● Ontario Ministry of Infrastructure (2017). Email Exchange, Luke Hillan, Manager Inter-Governmental
Infrastructure Policy Unit, MOI. May 15, 2017.
● PSAB (2017). Teleconference with Martha Jones Denning. Principal, Public Sector Accounting Board.
May 16, 2017.
● PSAB. Public Sector Accounting Handbook Section 3150 - Tangible Capital Assets
http://www.municipalaffairs.gov.ab.ca/documents/ms/PSAB_3150_4_toolkit_full_document.pdf
● PSAB. Public Sector Accounting Handbook, Section PS 3210 – Assets.
● PSAB. Public Sector Accounting Handbook, Section PS 1000 – Financial Statement Concepts.
● PSAB. Public Sector Accounting Handbook, Section PS 3060 - Shared Control.
● Public Sector Accounting Discussion Group, 2016. Report on the Public Meeting. November 18, 2016.
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Sources for Financing Models in General
● Barrett, Kelli (January 20, 2017). Conservationists embrace new environmental tool: Water leasing.
Ecosystem Marketplace Forest Trends Initiative.
http://www.ecosystemmarketplace.com/articles/conservationists-embrace-new-environmental-toolwater-leasing/
● Barrett, Kelli (October 9, 2015). The value of nature to be recognized in every US Federal Agency under
new guidance. Ecosystem Marketplace Forest Trends Initiative.
http://www.ecosystemmarketplace.com/articles/value-of-nature-in-federal-agencies/
● Business and Biodiversity Offsets Programme (BBOP) (2009). Biodiversity offset implementation
handbook. BBOP, Washington, D.C. http://www.forest-trends.org/documents/files/doc_3092.pdf
● Cayley, Julie (May 6, 2016). Phase 2 - Governance structures – Final report. Research for Environmental
Defence Canada. Companion report to Phase 1 - Nutrient Mitigation Guidelines. Julie Cayley Consulting.
● Cayley, Julie (March 28, 2016). Phase 1 - Nutrient mitigation guidelines – Final report. Research for
Environmental Defence Canada. Julie Cayley Consulting.
● Eco-Canada and Silvacom Webinar. What the emerging trends in ecosystem service policy mean for industry.
http://www.eco.ca/training/what-the-emerging-trends-in-ecosystem-service-policy-mean-for-industry
● Ecosystem Services and Biodiversity Network, and Alberta Innovates (May 2016). Creating ecosystem
services and biodiversity markets in Alberta.
https://gallery.mailchimp.com/e841d79f4a34dcbd6e8f4a51a/files/_ESBN_Creating_ES_B_Markets_in_Al
berta_Final_2016_OP.pdf
● Forest Trends (2016). State of watershed investments 2016 report. Ecosystem Marketplace Initiative.
http://forest-trends.org/releases/p/sowi2016
● Forest Trends (2015). Ecosystem markets and finance: A global primer.
http://www.ecosystemmarketplace.com/wp-content/uploads/2016/01/Ecosystem-MarketplaceMarket-Primer-2015-Final.pdf
● Forest Trends (2014). Gaining depth. State of watershed investment 2014. Ecosystem Marketplace
Initiative. http://www.forest-trends.org/dir/sowi_2014/
● International Institute for Sustainable Development (IISD 2009). Water quality trading in the Lake
Winnipeg Basin: A multiple-level trading system architecture.
http://www.iisd.org/sites/default/files/publications/water_quality_trading_lake_wpg_basin.pdf
● Kenny, A., Elgie, S. and D. Sawyer (June 2011). Advancing the economics of ecosystems and biodiversity.
A survey of economic instruments for the conservation and protection of biodiversity. Sustainably
Prosperity Background Paper.
https://www.nation.on.ca/sites/default/files/pdf/Advancing%20the%20Economics%20of%20Ecosystem
s%20and%20Biodiversity%20in%20Canada.pdf
● McNeil, Richard (May 2013). Water quality trading in Ontario. For Environment Probe.
http://probeinternational.org/library/wp-content/uploads/2013/05/Water-Quality-Trading-final.pdf
● Noga, Warren and W.L. (Vic) Adamowicz (2014). A study of Canadian conservation offset programs:
Lessons learned from a review of programs, analysis of stakeholder perceptions, and investigation of
transaction costs.
http://institute.smartprosperity.ca/sites/default/files/publications/files/Noga%20Adamowicz%20Conser
vaton%20Offsets%20Oct%202014.pdf
● Ogilvie, Ogilvie & Company (February 12, 2013). Citizen’s guide to water quality trading. Lake Simcoe
Region Conservation Authority. http://www.lsrca.on.ca/Shared%20Documents/reports/citizen-wqt.pdf
● Pacific Institute (December 2015). Incentive-based instruments for water management.
http://pacinst.org/app/uploads/2016/02/issuelab_23697.pdf
● Poulton, David. (October 26, 2016). Conservation offsetting 101: An introduction. PowerPoint
Presentation. Alberta Association for Conservation Offsets.
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http://www.aaco.ca/uploads/4/8/2/4/48245677/conservation_offsetting_101_-oct_21_16.pdf
● Poulton, David (October 12, 2015). Public lands, private conservation: Bridging the gap. A background
paper for (Alberta Association of Conservation Offsets) workshop October 20, 2015, Edmonton,
Alberta. http://www.aaco.ca/uploads/4/8/2/4/48245677/plpc_-_background_paper_-_final.pdf
● Smart Prosperity Institute. Pricing water pollution: Top 10 Lessons from Ontario’s water quality trading
experience. http://institute.smartprosperity.ca/content/pricing-water-pollution-top-10-lessons-ontarios-water-quality-trading-experience
● United States Environmental Protection Agency (US EPA) (2017). EnviroAtlas.
https://www.epa.gov/enviroatlas
● US EPA (2017). National pollutant discharge elimination system (NPDES). Last updated March 8, 2017.
https://www.epa.gov/npdes
● US EPA (2017). Water quality trading programs. Accessed March 2017.
https://www.usda.gov/oce/environmental_markets/water_trading.htmWatershed Connect (2017). Map
of watershed investment initiatives. Accessed March 2017.
http://www.watershedconnect.org/programs2016/
● Willamette Partnership and World Resources Institute (June 2015). Building a water quality trading
program: Options and considerations. National Network on Water Quality Trading.
http://www.wri.org/publication/building-water-quality-trading-program-options-and-considerations
● Willamette Partnership (2012). In it together – Part 3: Case studies. A how-to reference for building water
quality trading programs. http://willamettepartnership.org/wp-content/uploads/2014/09/In-ItTogether-Part-3_2012-07-31.pdf
● World Resources Institute (WRI) (2009). Water quality trading programs: An international overview.
http://www.wri.org/sites/default/files/pdf/water_trading_quality_programs_international_overview.pdf
● WRI (no date). How can conservation programs effectively interact with environmental markets?
https://www.usda.gov/oce/environmental_markets/files/WRI_Conservation_Programs_EnvMarkets.pdf

Sources for South Nation River Watershed
● Boutz, Ronda (2017). Total phosphorus management program: Annual summary for 2000-2016. South
Nation Conservation. Provided via e-mail May 2017.
● Boutz, Ronda (May 2017). Telephone interview. Team Lead, Stewardship, South Nation Conservation.
● Conservation Ontario (2003). Watershed economic incentives through phosphorus trading.
http://conservationontario.ca/projects/pdf/reports/PHASE%20I/watershed_economic_incentives.pdf
● Conservation Ontario (2003). Appendix: Total phosphorus management in South Nation River.
http://conservationontario.ca/projects/pdf/reports/PHASE%20I/watershed_economic_incentives_app.pdf
● D.W. Draper & Associates Ltd., Donald G. Weatherbe Associates Inc. (1995). Review of surface water
quality protection measures. The Regional Municipality of Waterloo.
● Gore & Storrie Ltd. (1993). Wastewater assimilation study of South Nation River Watershed. For South
Nation Conservation Authority and Ontario Ministry of the Environment.
● Kassirer, J. (2005). South Nation river watershed total phosphorus management: 5-Year program
evaluation. Cullbridge Marketing and Communications for South Nation Conservation.
● Kenny, A., Elgie, S. and D. Sawyer (June 2011). Advancing the economics of ecosystems and biodiversity. A
survey of economic instruments for the conservation and protection of biodiversity. Sustainable Prosperity.
https://www.nation.on.ca/sites/default/files/pdf/Advancing%20the%20Economics%20of%20Ecosystems
%20and%20Biodiversity%20in%20Canada.pdf
● McNeil, Richard (May 2013). Water quality trading in Ontario. For Environment Probe.
http://probeinternational.org/library/wp-content/uploads/2013/05/Water-Quality-Trading-final.pdf
● O’Grady, Dennis (2011). Sociopolitical conditions for successful water quality trading in the South
Nation River Watershed. Journal of the American Water Resources Association (JAWRA), 47 (1): 39-51.
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● O’Grady, Dennis (June 14, 2011). Sociopolitical conditions for successful water quality trading in the
South Nation River Watershed. Presentation at Canadian Water Summit. South Nation Conservation
Authority. https://www.slideshare.net/watersummit/dennis-ogrady-water-agriculture-at-canadianwater-summit
● South Nation Conservation (2017). Clean water program. Accessed April 2017.
http://www.nation.on.ca/water/grant-programs/clean-water-program
● South Nation Conservation (2009). Clean water program annual report.
https://www.nation.on.ca/sites/default/files/SNC%202009%20Clean%20Water%20Program%20Annual
%20Report%20EN.pdf
● World Resources Institute (WRI) (2009). Water quality trading programs: An international overview.
http://www.wri.org/sites/default/files/pdf/water_trading_quality_programs_international_overview.pdf

Sources for Sustain our Great Lakes (SOGL)
● Giefer, Traci (May 2017). Telephone interview. Manager, Great Lakes, National Fish & Wildlife Foundation
● Headwaters Group, Edward W. Wilson Consulting, and Coastal Restoration Consultants (2013). Third
party evaluation of SOGL program. Highlights: http://www.sustainourgreatlakes.org/wpcontent/uploads/SOGL-Evaluation-Summary_FINAL.pdf Full Report:
http://www.sustainourgreatlakes.org/wp-content/uploads/SOGL-Evaluation-Report_Final.pdf
● Hogrefe, Todd (May 2017). Telephone interview with former Great Lakes Program Director, National
Fish and Wildlife Foundation.
● Sustain our Great Lakes:
2017 Funding opportunity: Guidance for applicants. Presentation.
http://www.sustainourgreatlakes.org/wp-content/uploads/2017-Funding-Opportunity-Webinar.pdf
2017: Fact sheet. http://www.nfwf.org/greatlakes/Documents/sogl_factsheet_17-0127.pdf
February 2017 Request for proposals. https://www.sustainourgreatlakes.org/apply/
2005-2016 Ten-year report. http://www.sustainourgreatlakes.org/wp-content/uploads/SOGL-10-YearReport.pdf
Sept 2016: $5.18 M in grants for Great Lakes restoration announced by Sustain Our Great Lakes Program.
http://www.nfwf.org/whoweare/mediacenter/pr/Pages/greatlakes_16-0921.aspx
List of partners http://www.sustainourgreatlakes.org/about/partner/
● U.S. National Fish and Wildlife Foundation (NFWF) (2017).
http://www.nfwf.org/greatlakes/Pages/home.aspx

Sources for Florida Everglades/Lake Okeechobee
● Bohlen, P. J., S. Lynch, L, Shabman, M. Clark, S. Shukla, and H. Swain (2009). Paying for environmental
services from agricultural lands: An example from the northern Everglades. The Ecological Society of
America. 7(1): 46-55. http://onlinelibrary.wiley.com/doi/10.1890/080107/abstract
● Clark, Terry A. (2013). Northern Everglades payment for environmental services: A public partnership that
pays farmers to temporarily store and clean up excess surface water. Presentation for ASCE Tri-County
Workshop (State of Florida’s Infrastructure).
● Clean Water Initiative of Florida (May 2017). Everglades reservoir law is an improvement.
http://cwifl.com/everglades-reservoir-law-is-an-improvement-but-we-cant-let-up-the-fight/
● Everglades Foundation. http://state-of-the-everglades.evergladesfoundation.org/
● Everglades Restoration https://www.evergladesrestoration.gov/
● Florida Ranchlands Environmental Services Project (FRESP) website. Accessed May 2017.
http://www.fresp.org/ne_pes.php
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● Goswami, D. and S. Shukla (2015). Effects of passive hydration on surface water and groundwater
storages in drained ranchland wetlands in the Everglades basin in Florida. Journal of Irrigation and
Drainage Engineering. 141(1). http://ascelibrary.org/doi/abs/10.1061/(ASCE)IR.1943-4774.0000729
● Goswami, D., S. Shukla, W. Graham, V. Nair, and A. Hodges (2014). Effect of wetland water retention on
phosphorus dynamics in two wetlands in the Lake Okeechobee basin. Presentation.
● Gunster Law Firm (2016). Executive Order and Governor’s comments highlighting expedited disperse
water management approvals and Herbert Hoover dike repair. https://gunster.com/alerts/executiveorder-and-governors-comments-highlight-expedited-dispersed-water-management-approvals-andherbert-hoover-dike-repair/
● Gray, Paul and Charles Lee (2015). Dispersed water management success stories. Benefits for Lake
Okeechobee, Estuaries and the Everglades. Audubon Florida.
http://fl.audubon.org/sites/g/files/amh666/f/audubon_dwm_successstories_june2015.pdf
● Gray, Paul and Charles Lee (June 2015). Relative costs and benefits of dispersed water management.
Audubon Florida.
http://docs.audubon.org/sites/default/files/documents/audubon_dwm_economics_june2015.pdf
● Naja, Melodie (May 2017). Telephone interview with Chief Scientist, Everglades Foundation.
● National Park Service (2000). Florida Comprehensive Everglades Restoration Plan (CERP).
https://www.nps.gov/ever/learn/nature/cerp.htm
● Pittman, Craig (March 27, 2015). Florida taxpayers pay ranchers millions to hold water back from Lake
Okeechobee. Tampa Bay Times. http://www.tampabay.com/news/environment/water/floridataxpayers-pay-ranchers-millions-to-hold-water-back-from-lake/2223173
● South Florida Water Management District (SFWMD)2015). Dispersed water management program.
https://www.sfwmd.gov/sites/default/files/documents/jtf_dispersed_water_mgmt.pdf
Water storage strategies. https://www.sfwmd.gov/our-work/water-storage-strategies
Northern Everglades and estuaries protection program. https://www.sfwmd.gov/our-work/northerneverglades
● South Florida Ecosystem Resources Task Force (no date). About the task force. Accessed March 2017.
https://www.evergladesrestoration.gov/tf/
● South Florida Ecosystem Restoration Task Force (2014). System-wide ecological indicators for Everglades
Restoration Report 2014.
https://www.evergladesrestoration.gov/content/system_wide_ecological_indicators.html
● South reservoir essential to Florida Bay’s health and the Keys economy
http://www.flkeysnews.com/opinion/opn-columns-blogs/article139595763.html
● United States Army Corp of Engineers (March 2015). CERP Fact Sheet.
http://www.saj.usace.army.mil/Portals/44/docs/FactSheets/CERP_FS_March2015_revised.pdf
● Tampa Bay Times. (January 18, 2017). Negron’s smart next step for the Everglades.
http://www.tampabay.com/opinion/editorials/editorial-negrons-smart-next-step-for-theeverglades/2309283
● Legislature must seize opportunity on Lake Okeechobee land buy.
http://www.tcpalm.com/story/opinion/editorials/2017/02/02/our-view-legislature-must-seize-historicopportunity-lake-o-land-buy/97283326

Sources for Rivers of Carbon Program
● Australian National Audit Office (December 9, 2014). Administration of the Biodiversity Fund.
https://www.anao.gov.au/work/performance-audit/administration-biodiversity-fund-program
● Australian Ministry of Agriculture and Water Resources (May 2017). Future of $1B National Landcare
Program secure. http://minister.agriculture.gov.au/joyce/Pages/Media-Releases/future-of-1-billionnational-landcare-program-secure.aspx
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● Australia River Conservation Centre: https://arrc.com.au/
Rivers of carbon technical guide http://riversofcarbon.org.au/wp-content/uploads/2014/01/Rivers-ofCarbon-Technical-Guideline.pdf
● Lovett, Siwan. Rivers of Carbon Program Manager. Email exchange June 5, 2017
● Rivers of Carbon (RoC) website. http://riversofcarbon.org.au/
What is a river of carbon? http://riversofcarbon.org.au/services/creating-rivers-of-carbon/
List of projects http://riversofcarbon.org.au/our-projects/
The 5 Ps: Our RoC river management framework. http://riversofcarbon.org.au/about/the-five-ps-ourriver-management-framework/
Mess it up and slow it down - Virtual workshop. http://riversofcarbon.org.au/rivers-of-carbon-goulburndistrict-river-linkages/mess-it-up-and-slow-it-down-virtual-workshop/ and
http://riversofcarbon.org.au/rivers-of-carbon-goulburn-district-river-linkages/a-great-roc-gig-ingoulburn-focusing-on-why-we-want-to-mess-up-the-riparian-zone/
Monitoring and evaluation: http://riversofcarbon.org.au/our-projects/monitoring-and-evaluatingriparian-restoration/
Project video: Goulburn https://www.youtube.com/embed/4wTFdOcmDSc
Project video: Breadalbane
https://www.youtube.com/watch?v=Vo7Leo3CX5Q&feature=youtu.be&app=desktop
Rivers of Carbon Science http://riversofcarbon.org.au/resources/the-science-of-riparian-carbon/
Creating Rivers of Carbon http://riversofcarbon.org.au/services/creating-rivers-of-carbon/
● Liquid asset benefits agriculture and the environment. https://cuffelinks.com.au/water-fundagriculture-environment
● Riverspace (2017). Rivers of carbon: Goulburn District Linkages. http://www.riverspace.com.au/item/rivers-ofcarbon-goulburn-district-linkages/?platform=hootsuite

Sources for Chesapeake Bay
● Chesapeake Bay Foundation (no date). Facts about nutrient trading. Nutrient trading in the Chesapeake
Bay Watershed. http://www.cbf.org/Document.Doc?id=141
● United States Environmental Protection Agency (US EPA) (no date). Chesapeake Bay TMDL - Trading
and offsets in the Chesapeake Watershed. https://www.epa.gov/chesapeake-bay-tmdl/trading-andoffsets-chesapeake-bay-watershed
● Willamette Partnership (2012). In it Together. Part 3: Case Studies. A how-to reference for building water
quality trading programs. http://willamettepartnership.org/wp-content/uploads/2014/09/In-ItTogether-Part-3_2012-07-31.pdf (details Virginia, Pennsylvania, and Maryland state nutrient trading
program design elements)
● World Resources Institute (WRI) (2017). Nutrient trading by municipal stormwater programs in
Maryland and Virginia: Three case studies. http://www.wri.org/publication/nutrient-trading-municipalstormwater-programs-maryland-and-virginia-three-case-studies
● World Resources Institute (WRI) (2011). Comparison tables of state Chesapeake Bay nutrient trading
programs.
http://www.wri.org/sites/default/files/comparison_tables_of_state_chesapeake_bay_nutrient_trading_pr
ograms.pdf

Sources for State of Virginia
● Chesapeake Bay Commission (2012). Nutrient trading for the Chesapeake Bay: An economic study.
http://www.chesbay.us/Publications/nutrient-trading-2012.pdf
● Stephenson, Kurt and Leonard Shabman (2017). Water quality trading without trades: An analysis into
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●

●

●
●

the lack of agricultural nonpoint source credit demand in Virginia. Selected Paper prepared for Southern
Agricultural Economics Association’s Annual Meeting, Mobile, Alabama, February 4-7, 2017.
http://ageconsearch.umn.edu/bitstream/252701/2/WQT%20without%20Trades2.pdf
Virginia Department of Environmental Quality.
http://www.deq.virginia.gov/Programs/Water/PermittingCompliance/PollutionDischargeElimination/Nu
trientTrading.aspx
Virginia Nutrient Bank (provides nonpoint source credits to developers and local governments in
Shenandoah Potomac watershed of the Chesapeake Bay, helps farmers create credits to sell).
http://www.virginianutrientbank.com/
Virginia Nutrient Credit Exchange Association: http://www.theexchangeassociation.org/
Virginia Code. Chapter 820. General Virginia Pollutant Discharge Elimination System (VPDES) Watershed
Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient Trading in the
Chesapeake Bay Watershed in Virginia.
http://law.lis.virginia.gov/admincodeexpand/title9/agency25/chapter820

Sources for State of Pennsylvania
● Chesapeake Bay Foundation (no date). Facts about nutrient trading. Nutrient Trading in the Chesapeake
Bay Watershed Bay. http://www.cbf.org/Document.Doc?id=141
● Pennsylvania Bulletin (2010). Rules and regulations - Water quality standards implementation.
http://www.pabulletin.com/secure/data/vol40/40-41/1927.html
● Pennsylvania Department of Environmental Protection (DEP) (Updated 2016). Nutrient trading.
http://www.dep.pa.gov/Business/Water/CleanWater/NutrientTrading/Pages/default.aspx
● Pennsylvania DEP (Oct. 1, 2016). Phase 2 watershed implementation plan nutrient trading supplement.
http://files.dep.state.pa.us/Water/BPNPSM/NutrientTrading/NutrientTradingSupplementToPhase2WIP.
pdf
● Pennsylvania DEP (October 14, 2016). Phase 2 Watershed Implementation Plan Wastewater Supplement.
http://files.dep.state.pa.us/Water/Wastewater%20Management/EDMRPortalFiles/Phase_2_WIP_Suppleme
nt.pdf (Chesapeake Bay TMDL implementation for point sources, implementation strategy for wastewater)
● Pennsylvania Infrastructure Investment Authority (PENNVEST) (2017). Auction Calendar.
http://www.pennvest.pa.gov/Services/nutrient-credit-trading/Pages/default.aspx
● Penn State (March 18, 2017). Coalition emerges to support farmers in effort to clean up Chesapeake Bay.
http://news.psu.edu/story/398511/2016/03/18/impact/coalition-emerges-support-farmers-effort-cleanchesapeake-bay
● United States EPA (Feb 2017). Pennsylvania's trading and offset programs review observations.
https://www.epa.gov/sites/production/files/2015-07/documents/pafinalreport.pdf
● October 9, 2010. Nutrient Trading Regulation: Use of offsets and tradable credits from pollution
reduction activities in the Chesapeake Bay.

Sources for State of Maryland
● American Farmland Trust and Maryland Department of Agriculture (2011). Nutrient trading program
video. https://www.youtube.com/watch?v=66SPEdZRKBc
● Maryland Department of the Environment and Department of Agriculture (Accessed 2017).
Nutrient trading program. http://mdnutrienttrading.com/
Maryland water quality nutrient trading policy statement (October 23, 2015).
http://www.mdnutrienttrading.com/docs/Nutrient-Trading-Policy-3-Pager-10-23-15.pdf
What is nutrient trading? http://www.mdnutrienttrading.com/ntwhatis.php
● Maryland Department of Agriculture (January 2016). Draft Maryland trading policy and guidance manual.

97

●
●

●
●

http://www.mde.state.md.us/programs/Water/Documents/WQTAC/Maryland_Trading_Policy_and_Guidance
_Manual_CBW_12016.pdf
Wood, Pamela (Feb 10, 2017). Hogan scales back Maryland water pollution trading proposal. Baltimore Sun.
http://www.baltimoresun.com/news/maryland/politics/bs-md-hogan-nutrient-trading-20170215-story.html
World Resources Institute (WRI) (2017). Nutrient trading by municipal stormwater programs in
Maryland and Virginia: Three case studies. http://www.wri.org/publication/nutrient-trading-municipalstormwater-programs-maryland-and-virginia-three-case-studies
Maryland Assessment and Scenario Tool (MAST). (runs real time scenarios)
Maryland’s Chesapeake Bay Nutrient Trading Tool (CBNTT) (assesses baseline compliance, calculates
credit potential).

Sources for Washington D.C.
● Washington D.C. Department of Energy and Environment (Washington D.C. DOEE).
Stormwater retention credit trading program https://doee.dc.gov/src
Stormwater retention credit trading eligibility https://doee.dc.gov/node/648442
Stormwater management guidebook (2013). https://doee.dc.gov/node/610622
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Sources for Murray Darling Basin Water Markets
● Committee for Economic Development in Australia (CEDA) (2012). Volume 2: The opportunity of
crisis: A water reform agenda. http://www.ceda.com.au/research-and-policy/other-research/water
● Druce, Alex, and Pennie Scott (March 17, 2017). Ministers in calmer waters after Murray Darling summit.
http://www.theland.com.au/story/4537535/ministers-in-calmer-waters-after-murray-darlingsummit/?cs=4951
● Grafton, R.Q. and J. Horne (2014). Water markets in the Murray-Darling Basin. Agricultural Water
Management, 145 (November): 61–71.
● Murray Darling Basin Authority (MDBA) (2017). Water markets and trade. Accessed March 2017.
https://www.mdba.gov.au/managing-water/water-markets-and-trade
● MDBA (May 2015). Water markets in the Murray-Darling Basin (May 2015).
https://www.mdba.gov.au/sites/default/files/pubs/Water-markets-Murray-Darling-Basin-July15_A4.pdf
● MDBA (May 2016). Water trading in the basin. https://www.mdba.gov.au/news/water-trading-basin
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