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I. EXECUTIVE SUMMARY 

The Brandywine-Christina Healthy Water Fund (the “Fund”) is an innovative 

conservation finance mechanism designed to dramatically increase the pace, scale and efficiency 

of water-quality conservation in the ecologically and agriculturally rich Brandywine-Christina 

watershed in northern Delaware and southeastern Pennsylvania.  During the past three years, 

under a grant from the William Penn Foundation (WPF) as part of the Delaware River 

Watershed Initiative (DRWI), the Nature Conservancy in Delaware (TNC DE) has worked with 

the University of Delaware’s Water Resources Center (UDWRC) to develop the Fund as a 

vehicle to maximize and strategically deploy freshwater conservation investments.  

 

A. The Fund Model 

 

The Fund is designed to: (a) receive investments from water companies, municipalities, 

philanthropic organizations and corporations; (b) strategically deploy capital into upstream 

conservation practices scientifically identified to provide the greatest water quality benefit; and 

(c) quantify and account for the benefits and ensure their durability over time. The Fund 

ultimately aims to restore the Brandywine-Christina to “swimmable, fishable, potable” status by 

2030.  Feasibility studies and advanced computer modeling have deemed this goal achievable.  

 

 
 

 
 

B. Business Plan Components 

 

The Fund business plan (“Business Plan”) is comprised of eight core strategic and 

operational components:  

 

i) Align resources to address market inefficiencies. The Fund aligns interests and 

capacities among water companies, municipalities, state agencies, regulators, farmers and 

conservation stakeholders. This critical alignment allows conservation participants across 

the Brandywine-Christina watershed to assess and address inefficiencies and gaps that 

stubbornly constrain conservation activities and compromise conservation outcomes.   

 

Figure 1: Water Fund Model 
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ii) Address primary water pollution sources. A significant number of water pollution issues 

in the Brandywine-Christina watershed arise from non-point source (dispersed) pollutants 

related to stormwater and agricultural runoff.  The Fund specifically addresses these 

pollution challenges through tightly orchestrated deployment of natural infrastructure 

solutions, primarily in agricultural settings.    

 

iii) Generate self-sustaining funding. The Fund aims to generate a self-sustaining 

conservation funding loop by monetizing the value of ecosystem services that create 

regulatory compliance and cost savings for municipalities and water companies, 

respectively.  Enhanced funding streams will be deployed alongside Natural Resources 

Conservation Service (NRCS) and other government and philanthropic funding to 

implement priority agricultural Best Management Practices (BMPs) that drive 

compounding water quality benefits.  

 

iv) Advance compelling science-based conservation solutions. The Fund will employ state-

of-the-art technical analysis and modeling to target conservation interventions to 

geographies offering the greatest water quality and quantity improvements 

(predominantly agricultural lands). Conservation implementation will follow strict 

protocols for project selection, contract approval, installation, verification, monitoring 

and reporting.  

 

v) Produce valuable measurements and metrics. The Fund will quantify the environmental 

benefits flowing from BMPs in a fashion that supports regulatory compliance and cost 

saving calculations. The development of such metrics is critical to incentivizing 

investment from municipal and corporate beneficiaries. Heretofore, conservation metrics 

have largely failed to accommodate these requirements.   

 

vi) Impose disciplined decision-making and accountability. The Fund will be formed as an 

independent business organization, with a managing entity acting as a fiduciary to 

investors and overseeing the Fund’s staff and operation.  A multi-disciplined project 

selection committee will direct Fund investments pursuant to a science-based protocol.   

 

vii) Create and catalyze conservation investments. The Fund plans to deploy approximately 

$1.5 million of investment capital to implement BMPs across 26 farms, generating up to 

60 tons of sediment reductions per year.  These annual reductions translate into annual 

revenue over $600,000 that in turn supports increased capital accumulation and 

investment in BMPs. The achievement of this operating model will mark a critical 

breakthrough in conservation finance.     

 

viii) Position Fund to replicate and scale.  As the Fund achieves revenue generation and 

conservation outcome targets and proves its operating and financial model, it will be 

well positioned to replicate and scale. The Fund hopes to benefit from a major cash 

influx generated by a Pay-for-Success (PFS) mechanism to be developed in partnership 

with i2 Capital under an NRCS Conservation Innovation Grant (CIG) award. 
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C. Fund Development and Collaboration 

 

The Fund strategy and construct were developed through a partnership between TNC DE 

and the UDWRC.  Essential development activities to date include: (a) a Preliminary Feasibility 

Study (published in April 2015); (b) extensive stakeholder outreach; (c) public opinion research; 

(d) a communications report; (e) technical, financial, legal and governance analysis; (f) 

geographic information system (GIS) mapping; and (g) the development of this Business Plan.   

These activities have been funded through a series of generous grants from the William Penn 

Foundation as part of the DRWI.   

 

Through the DRWI, TNC DE and UDWRC have benefited from ongoing collaboration 

with preeminent local and regional conservation organizations and alliances including 

Brandywine Conservancy, Brandywine-Red Clay Alliance, Natural Lands Trust, Stroud Water 

Research Center (Cluster Partners) and the Christina Watersheds Municipal Partnership 

(CWMP). The Fund development process has enjoyed the initial support of regulatory agencies 

in Delaware and Pennsylvania, senior members of the US Department of Agriculture (USDA) 

NRCS at the state and federal level, US Congressional delegates from Delaware and 

Pennsylvania, major water companies, and a robust network of impact investment and 

conservation finance stakeholders.   
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II. SITUATION ANALYSIS 

 

A. Healthy Water: A Vital Resource Under Tremendous Pressure   

Water is arguably the world’s most precious natural resource.  Water not only is vital to 

human life and healthy functioning ecosystems, it also drives regional economies and supports a 

broad spectrum of business enterprises. As human populations swell, however, water quantity 

and quality have come under overwhelming pressure.  High concentrations of pollutants, 

primarily from urban stormwater and agricultural sources, stress water resources beyond their 

natural absorptive and dilutive capacities, rendering waterways unable to support many forms of 

aquatic life and human uses.  Heavy precipitation and flooding associated with climate change 

likely will compound the consequences of altered hydrologic systems and further compromise 

the ecological functionality of waterways, soils, and groundwater.  Further, climate-driven 

alterations have the potential to dramatically increase the cost to provide clean water.  

 

While pressure on clean water resources 

continues to mount, meeting water quality goals 

has become increasingly challenging. Beginning 

in the 1970s, regulation including the creation of 

the Environmental Protection Agency (EPA) and 

adoption of the Clean Water Act (CWA) led to 

marked improvements in the health of America’s 

waterways.  However, the effectiveness of such 

regulatory mechanisms has plateaued, primarily 

due to incomplete policy implementation, lack of 

enforcement, and significant funding gaps.  

Federal and state regulations have dramatically 

reduced direct pollutant discharges from industry 

(point sources), but significant “dispersed” sources 

(nonpoint sources) still contribute substantial 

quantities of pollution to waterways.  Most 

nonpoint source pollution derives from urban 

stormwater and agricultural runoff, which creates 

heavy loads of nutrients, sediment and other 

pollutants. This plan primarily addresses nonpoint 

source pollutant challenges 

 

B.  Investment in Watershed Services  

 Most watershed services investments derive from four major market participants: (i) 

municipalities, (ii) water companies, (iii) philanthropic organizations, and (iv) federal and state 

agricultural agencies.  Each of these participants faces substantial barriers to planning, funding 

and implementing watershed conservation projects.      

 

 

 

 

“Streams and rivers provide 65 

percent of America’s drinking 

water as well as a host of other 

critical services, including food 

production, irrigation, hygiene, 

hydropower and recreation. They 

also have been used throughout 

human history to carry household, 

agricultural, and industrial wastes 

downstream; and if we do not 

overload them, our streams and 

rivers are capable of processing 

the pollutants we discharge into 

them and cleaning their own 

waters.” 

  – Bern Sweeney & Jamie Blain, 

Reviving the Commons, The Nature 

Conservancy’s “Cool Green 

Science” Blog, September 9, 2016 
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i) Municipalities   

 

The United States EPA delegates CWA regulation and enforcement to the States. In the 

Brandywine-Christina Watershed, Under the CWA, the Delaware Department of Natural 

Resources and Environmental Controls (DNREC) and Pennsylvania Department of 

Environmental Protection (PADEP) regulate water quality pursuant to Total Maximum Daily 

Load (TMDL) requirements. TMDLs focus primarily on nutrients (nitrogen and phosphorous) 

and sediment loads, which impair ecological functions, reduce recreational use and increase 

filtration costs.  Additionally, Phase I and Phase II National Pollution Discharge Elimination 

System (NPDES) permits are in place in urban areas that discharge pollution into the waterways 

through municipal separate storm sewer systems (MS4). 

 

MS4 permits require municipalities and other regulated entities (e.g., Delaware 

Department of Transportation) to make specific pollution reductions through an identified list of 

projects.
 1
 While MS4 regulations set forth a clear compliance agenda, municipalities often lack 

the funding capacity to make timely investments.  Natural or “green infrastructure” solutions 

often provide the most cost-effective approach to reducing non-point source pollution; however, 

municipalities often lack the expertise and risk tolerance to implement such solutions.    

 

ii) Water Companies 

 

Drinking water providers in the Brandywine-Christina watershed have contributed 

significant funds for ecosystem services, primarily for source-water protection projects. Such 

investments principally aim to reduce pollution loads. However, at this juncture, water 

companies lack sufficient cost-benefit data to justify increasing conservation investments to 

scale.  Investments are further limited by water companies’ inability to pass green infrastructure 

investments through to rate payers, as they can with other infrastructure investments.  

 

iii) Federal and State Agricultural Programs 

 

Federal and state agricultural programs provide significant funding for conservation 

projects.  However, such programs typically do not cover the full cost of implementing 

agricultural BMPs.  For example, NRCS historically has supplied farmers and nonprofit 

organizations in the Brandywine-Christina with a portion of the funding required for 

implementation of BMPs pursuant to Conservation Activity Plans (CAPs) or “Whole-Farm 

Plans.” CAPs are developed to help farmers address environmental concerns specific to 

individual farms without negatively impacting business operations. Funding from NRCS 

typically covers approximately 60% to 75% of CAP implementation on Chester County farms, 

with the remaining 25% to 40% covered through state, philanthropic and/or farmer cost-share 

contribution. These significant funding gaps limit the full spectrum of water quality 

                                                 
1
The MS4 program defines six minimum control measure requirements for managing stormwater.  Phase I 

permits focus municipalities on delivering public education and outreach and managing runoff from new 

development and redevelopment.  For many of the municipalities, the Phase II mandate to implement BMPs for 

water quality improvements is a new requirement.  Faced with limited funding, capacity, experience and expertise, 

the municipalities will require significant assistance and services to  meet these emerging water quality obligations. 
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improvements available through agriculture BMPs. NRCS leadership in Delaware and 

Pennsylvania have expressed strong support for the Fund model, recognizing its potential to 

drive significant new funding to agriculture based BMP implementations.  

 

iv) Philanthropic Organizations   

 

Significant philanthropic funding supports 

conservation efforts in the Brandywine-Christina 

watershed. Current philanthropic investments in nature-

based water quality solutions for the Brandywine-Christina 

encounter two main challenges: (i) funding tends to be 

inconsistent and uneven in timing, resulting in gaps that 

prevent the implementation of a steady project pipeline, 

and (ii) no mechanism exists to capture the total value of 

implemented projects, which is a necessary element for a 

sustainable funding model.  Philanthropic water quality 

investments currently follow the standard grant-making 

path (Figure 2), under which money is awarded to 

conservation organizations, which in turn implement 

projects and report progress under the terms of their grant 

agreements.  For example, projects currently implemented 

on farms as part of the WPF DRWI include BMPs that 

improve water quality.  The projects provide benefits (services) to the agricultural community, 

downstream water users (including municipalities and water providers) and the environment.  

However, project outcomes generally are not monitored and tracked in a format that drinking 

water providers or municipalities require to justify increased natural infrastructure investments.   

 

III. THE WATER FUND TEAM 

The following staff and contractors at The Nature Conservancy in Delaware and the 

University of Delaware’s Water Resource Center comprise the Water Fund Team responsible for 

development of the Fund:  

Richard Jones, Esq. is the Executive Director of The Nature Conservancy in Delaware.  A 

member of the Delaware State Bar Association, Richard has an18-years background in business 

and corporate law.  During his five years at TNC, Richard has developed expertise in 

conservation planning, project management, impact investing and conservation finance.   

Dr. Jerry Kaufman is Director of the University of Delaware Water Resources Center.  Jerry 

serves as Delaware’s first Water Master, appointed by the Governor and General Assembly 

under the Water Supply Coordinating Council Act of 2000. He holds faculty appointments in 

Public Policy, Geography and Environmental Engineering.  

 

Jennifer Egan holds a doctorate in Water Science and Policy and is a registered professional 

geologist with 16 years of multidisciplinary science-and-engineering project management and 

research experience in water resources. She currently manages design, permitting, and 

coordination of TMDL projects totaling over $5M in the Chesapeake Bay Watershed. 

Figure 2: Current Funding Model 
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Andrew Homsey is an Associate Policy Scientist at the University of Delaware's Water 

Resources Center. Andrew focuses on computer-based geospatial techniques, remote 

environmental sensing, planning and water-resources computer applications, database 

administration, web development, urban planning, historic preservation and smart growth. 

Martha Narvaez is a Policy Scientist at the University of Delaware's Water Resources Center. 

Martha is an expert in regional watershed technical, policy, and research support for state and 

local governments. Martha is a member of the American Water Resources Association, where 

she served on the Board of Directors (2008-2013), and as President (2015) and Past-President. 

Kash Srinivasan is a management consultant focused on water and sewer utilities. He served the 

City of Wilmington for 34, including 16 years as Public Works Commissioner, during which he 

established the City’s source-water protection plan, implemented a stormwater utility, reduced 

CSOs and completed major infrastructure upgrades to Wilmington’s water system. 

 

IV. FUND OPERATING MODEL  

 The Fund will function as a sustainable conservation funding mechanism by: (a) 

receiving funds from diverse sources (water companies, municipalities, philanthropic 

organizations, and corporations); (b) strategically deploying capital to implement conservation 

practices scientifically identified to provide the highest water quality benefits at the lowest cost 

(in the Brandywine-Christina, primarily agriculural BMPs) and ensuring their durability over 

time; (c) quantifying and accounting for water quality benefits in a manner compelling to 

regulators, drinking water rate-making bodies and other constiuencies, (d) capturing and 

realizing the economic value generated by water-quality conservation projects, and (e) 

generating revenue via a Payment for Ecosystem Services construct whereby Payors compensate 

the Fund for the production of ecosystem values – in this case pollution reduction units. The self-

sustaining nature of the Fund distinguishes it from existing water fund models and establishes a 

vehicle for long-term investment in scaled watershed conservation.  

 

This Business Plan contemplates the 

development of a Pilot Phase, whereby initial 

funding is provided by WPF and select water 

companies to advance conservation practices 

across a limited geography, with scientific 

protocols in place and regulators committed 

to track and confirm outcomes consistent with 

regulatory compliance. To supplement WPF 

start-up capital, the Fund has applied to 

NatureVest (TNC’s impact investment team) 

for a $225,000 Accelerator Grant to help 

catalyze this Phase 1 implementation.  

 

Simultaneous to the Pilot Phase of 

development, the Fund and its conservation-

finance partner, DC-based i2 Capital, will 

Figure 3: Funding Model with Water Fund  
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lead a project to develop a Pay-for-Success (PFS) mechanism to scale Fund investments and 

operations. On June 9
th,

 the NRCS CIG program awarded more than $800,000 to i2 Capital and 

its partners, including TNC DE and Stroud Water Research, to develop a PFS mechanism for the 

Fund. The CIG award elevates the overall Fund approach within a national conservation-finance 

context, and further strengthens prospective support from regulators, conservation stakeholders 

and impact investors. These simultaneous efforts set the stage for concurrent proof of concept 

and catalytic scale at a critical time in the Fund’s development process.  

 

The Fund is uniquely positioned to develop a robust Payment for Ecosystem Services 

model in the Brandywine-Christin watershed. Several factors create significant competitive 

advantage and potential for success:   

  

 Negotiated performance metrics.  The monitoring, tracking and reporting of BMPs is 

presently conducted in a way that fails to support incorporation into an NPDES permit or 

water provider rate recovery case. During the last three years, the Fund has established 

relationships with regulators, municipal partners and water providers, which will support 

the development of performance metrics acceptable to all stakeholders.  Negotiated 

performance verification will provide certainty required for customers to value and 

purchase ecosystem services in the form of sediment and nutrient load reductions. 

 

 Clear scientific and regulatory protocols.  The Fund will engage an advisory board with 

expertise in conservation, freshwater science, regulatory compliance, agricultural 

practices and drinking water provision to determine the optimum conservation projects 

for Fund investment.  The Fund’s advisory board and staff will function pursuant to the 

terms of the Fund’s organizational documents which will provide specific protocols for 

project selection, contract approval, verification, monitoring and reporting of results.  The 

Fund’s reporting protocols will have been agreed upon in advance by PADEP and 

DNREC and developed in the Fund’s Pilot Phase.   

 

 Professional governance structure.  The Fund’s formal legal and governance structure 

will increase its attractiveness to various stakeholders and investors, including impact 

investors, foundation program-related investments, federal and state clean water 

revolving funds, federal agricultural programs (including NRCS and rural development 

funds) and public-private-partnerships.  

 

V. INITIAL MARKET FOCUS 

 The Fund initially will target pollution reductions in the headwaters of the Brandywine-

Christina watershed, which includes the Brandywine, Red Clay and White Clay Creeks.  

Pennsylvania and Delaware municipalities and drinking water companies will be the Fund’s 

initial targeted customers. While other pollutants contribute to impairments in the Brandywine-

Christina, excess sediments, nutrients and bacteria are of overlapping concern for municipalities 

and water providers.  PADEP permit language allows MS4 permittees to presume nutrient 

reductions from demonstrated sediment reductions (presumptive approach). Sediment reductions 

not only potentially reduce operating costs for water companies, but sediment also transports 

dangerous bacteria like cryptosporidium, elevated levels of which have led to concern over 
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health risks and resulted in substantial fines and penalties being imposed on drinking water 

providers.  Future Fund services may include volumetric reductions and mitigation banking.  

 

A. Stormwater-Regulated Municipalities 

PADEP’s Phase II MS4 permitting guidance requires Pennsylvania municipalities 

exceeding a certain population to define their urban areas and adopt plans for reducing pollution 

discharging from those areas.  If a TMDL exists for the watershed, the MS4 permits should also 

include BMPs to meet the pollution reduction goals established by the TMDL. Delaware has also 

been working toward implementing and renewing permits for Phase I and Phase II communities.  

 

 Most sub-watersheds in the Brandywine-Christina are subject to TMDLs.  The 2006 

Brandywine-Christina high-flow TMDL mandates reductions (depending on the sub-watershed) 

of bacteria ranging from 29% to 93%, sediment by over 50%, and nitrogen and phosphorus by up 

to 75%.  Municipalities in Pennsylvania have waste-load allocations (WLA) that specify 

sediment reduction requirements.  Under the current permitting cycle for Phase II communities, 

PADEP is mandating that municipalities develop and implement a plan for achieving at least a 

10% of their WLA over the next 5 years. Delaware’s MS4 permittees have been operating under 

a Phase I permit and have been implementing plans and projects; however, Phase II permits soon 

will be approved in Delaware as well.
 
 

   

Substantial reductions in total sediment (and nutrients) are required to restore the 

Brandywine-Christina to CWA standards (swimmable, fishable, potable).  Municipal and state 

governments in Delaware and Pennsylvania are understandably concerned about the costs of 

meeting MS4 regulatory requirements. Interviews with municipal officials conducted during the 

Fund’s Feasibility Study revealed the following: 

 

• Stormwater managers are planning on MS4 implementation investments within the next 

several years, but have not solidified funding sources for those investments; 

• Stormwater managers are grappling with regulatory uncertainty; 

• Prior regulatory structure forced MS4 permit holders to focus on urbanized areas, but 

Phase II permits now allow municipalities to avail themselves of lower cost agricultural 

BMPs where feasible; 

• Volume reductions are a primary concern for municipal stormwater managers; and 

• MS4 permit holders have many legacy sites with no stormwater controls because prior 

regulations did not require them. 

 

 Pennsylvania and Delaware municipalities are on different timetables in moving from 

Phase I to Phase II permits.  However, based on discussion with PADEP and DNREC, regulators 

on both sides of the state line are open to adopting a uniform approach for the bi-state watershed.   

 

Because agricultural lands offer the highest pollution-load reductions for the lowest costs, 

the Fund will initially focus on conservation projects in the Pennsylvania headwaters of the 

Brandywine-Christina.  DNREC has indicated a strong interest in participating in pilot-scale 

Fund projects in Pennsylvania (using Newark, Delaware as a test municipality) to integrate the 

Fund model in Delaware’s future MS4 framework.  In addition, the City of Newark has allocated 

funds in its FY17 budget to implement a pilot project in the White Clay Creek through the Fund.  
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Finally, PADEP has expressed a willingness to work with DNREC to develop a system that will 

avoid “double counting” sediment reductions on Pennsylvania projects that benefit permittees in 

both states. 

 

Throughout the Fund’s development process, the Fund has benefited from collaboration 

with the Christina Watershed Municipal Partnership (CWMP), which in turn has worked closely 

with a collection of Pennsylvania municipalities in in the Brandywine-Christina to develop their 

Phase II MS4/TMDL permits.  The Fund intends to continue working closely with CWMP to 

determine which Pennsylvania municipalities could benefit from participation in the Fund and to 

continue to establish a mutually agreeable regulatory framework for Delaware and Pennsylvania.   

 

Because Pennsylvania is in the process of developing permits, and contains the 

headwaters and agricultural lands in the watershed, the Fund will closely follow Phase II 

regulatory developments in the Keystone State.  Pennsylvania municipalities are currently 

developing pollution reduction plans (PRPs) to meet their MS4 Phase II permits.  The Fund will 

thus adopt (at least preliminarily) the 

requirements and sediment reduction 

accounting methods for MS4s detailed 

in PADEP general permits (PAGP-13), 

individual permits (IP), and PRPs in 

coordination with DNREC.   

Table 1 shows the estimated total 

reductions for the Pennsylvania 

portion of the Brandywine-Christina 

watershed, divided amongst the 

Brandywine, Red Clay and White Clay Creeks.  Municipalities must determine their portion of 

these reductions when proposing the terms of their permits.  The Pilot Phase of the Fund will 

help determine which Pennsylvania municipalities may benefit from Fund participation, how to 

account for reductions across state lines, and how to track and report the allocation of reductions.   

 

Table 2 shows that 

MS4 permits are required 

for 44 of the 55 

municipalities in the 

Brandywine-Christina 

within Pennsylvania (2018-

2023).  As of spring 2017, 

Pennsylvania municipalities 

in the Brandywine-

Christina were actively 

determining permit areas, 

loads and which projects to 

include and account for in meeting their permit requirements. The regulated MS4 areas 

correspond to urbanized areas (as per 2010 Census). These communities, given their proximity to 

major metropolitan areas, will continue to face strong development pressures that transform rural 

and suburban landscapes and grow the urbanized area.   

Table 1: Stormwater TMDL Pollutant Reduction Goals for the 

Brandywine-Christina Watershed in Pennsylvania 

Table 2: MS4 Permits Required for Pennsylvania Municipalities 
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Against this backdrop, municipalities in the Brandywine-Christina are exploring 

collaborative approaches to meeting their MS4 obligations.  These collaborations are an 

important part of the emerging regulatory environment and provide promise for cost savings, 

efficiencies, and raising capacity for municipal governments to achieve permit requirements.  

However, to be successful, these types of collaborations will require a service provider (such as 

the Fund) to contract, procure, maintain and monitor BMP implementation, particularly on 

privately owned lands.   

 

When the Christina Basin TMDLs were released in 2006, agricultural land use covered 

160 square miles of the Pennsylvania portion of the watershed, while 108 square miles were 

characterized as urban/suburban. The abundance of agricultural lands in the watershed provide 

an opportunity for the Fund to accelerate BMP implementation and capture the resulting 

sediment reductions for use by municipalities. Natural infrastructure solutions like agriculture‐
based BMPs have consistently proven a cost-effective way to address water quality issues.  

However, widespread adoption of agricultural BMPs as an MS4 solution has been stymied by the 

lack of a formal framework upon which both regulators and municipalities may rely.  The Fund 

proposes to lend not only the missing framework, but also a set of services that will make BMPs 

an attractive means of MS4 compliance for municipalities with the right enabling conditions.  

 

B. Drinking Water Providers 

Public and privately-owned drinking water providers in the Brandywine-Christina value 

healthy raw water.  Treatment costs for processing raw water increase with watershed 

degradation and higher sediment and nutrients loads. Protection and restoration of headwaters 

and riparian buffers have proven valuable investments for public and private water utilities.  

Case studies in source water protection have established that natural infrastructure can protect 

water quality and quantity.  Documented benefits of source water protection include sediment 

reductions, improved base flows and infiltration, protection of groundwater resources, and 

mitigation of climate change.  During the Fund’s stakeholder engagement process, public and 

private water providers stated that they are willing to invest in watershed projects that deliver 

sediment reductions and help mitigate climate change effects.  Interviews with water providers 

revealed important input to Fund development: 

 

• Drinking water providers are most focused on infrastructure maintenance, 

improvements, and risk reduction. 

• Drinking water providers are experiencing declines in water use per customer. 

• While the level of annual commitment varies, all drinking water providers are already 

making investments in source-water protection and watershed restoration. 

• One drinking water provider has made a larger investment in watershed restoration (a 

Watershed Control Plan) in response to a Safe Drinking Water Act violation. 

• Private drinking water providers would be willing to increase their natural-

infrastructure investments if they could cover project costs from their rate base. 

• All drinking water providers mentioned excess sediment as the primary pollutant of 

concern, although nutrients and bacteria also create problems. 

• Alternative management strategies are employed when turbidity levels exceed a 

threshold, which often increases operating costs.   
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The Fund intends to incentivize increased water provider investments in natural 

infrastructure by improving the procurement, delivery and reporting of water quality benefits 

(like sediment removal) flowing from nature-based solutions.  Additionally, by institutionalizing 

the use of natural infrastructure by the drinking water industry, the Fund will build more stable 

public funding, including making the case for rate increases, use of state clean-water revolving 

funds, bonds and private investments. By carefully documenting the value and outcomes of 

conservation practices, the Fund will provide a mechanism to communicate the “used and 

useful” nature of conservation practices and water quality.  Finally, legislative efforts are 

underway (not funded by WPF) to facilitate rate recovery by private water providers for 

investments in natural infrastructure projects. 

 

C. Demand for Pollution Reduction Units  

The Fund will monetize ecosystem services initially through the sale of pollution 

reduction units to Payors who value such units in relation to regulatory compliance or cost 

reductions. The Business Plan identifies sediment reductions as the initial service provided by 

the Fund.  

 

Table 3 reflects projected demand for 

sediment reduction services among the 

Fund’s initial targeted customer base – 

municipalities and drinking water 

providers.  The Fund estimates that 

initially its conservation projects could 

supply 68 tons of sediment reduction 

per year to a target set of municipalities 

within the Christina Basin.  As the 

Fund becomes more established, 

watershed-wide municipal demand could exceed 200 tons per year.  This upper bound estimate 

reflects demand from the entire Brandywine-Christina basin.   

 

The Business Plan focuses on the Fund’s start-up over the next six years, covering 

completion of the first MS4 Phase II permit cycle in Pennsylvania and planning for the second.  

Projections are based on the subset of municipalities active with CWMP and within or near the 

proposed DWRI Phase II Cluster Focus Areas.  The projections assume the Fund addresses only 

a fraction (10%-30%) of municipal sediment-reduction requirements in the next permit cycle.  

These conservative estimates recognize that the municipal customers will complete projects 

without using the Fund (i.e. the Fund will not supply all the reductions but provide an option to 

the municipalities).  Actual reduction requirements will be determined when the municipalities 

submit their plans in the fall of 2017, and in collaboration with Delaware MS4s.  Full market 

demand is projected to occur in mature phases (as the potential demand in table 3 projects) and 

capture MS4 communities in both Pennsylvania and Delaware. 

 

Demand projections for water company customers assume a demonstrated willingness on 

the part of these companies to pay for ecosystem services, as documented in the Feasibility 

Study.  The Fund expects demand from drinking water providers to increase during the Fund’s 

Table 3: Projected Demand for Pollution Reduction Units 
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mature phases, as cost reductions are demonstrated and quantified. Further, demand is projected 

to expand substantially if state regulatory bodies provide for rate payor reimbursement of natural 

infrastructure investments by water companies. To date, such rate payor reimbursements have 

excluded green infrastructure investments.  Recent interactions with Delaware State legislators 

(not funded by WPF) suggest a pathway to achieving rate payor reimbursements in the future.    

 

VI. FUND SERVICES 

 

Fund services focus on the generation of pollution reduction units through concentrated 

investment in non-point source solutions that drive measurable improvements in water quality.  

Fund service may expand to include volumetric reductions in the future. Services include a well-

defined set of activities that drive conservation outcomes.    

 

A. Pollution Reduction Metrics 

 

To derive value from installed conservation projects, the Fund must establish metrics to 

demonstrate the pollution reductions accomplished by those projects.  To be useful to both 

municipalities and drinking water providers, the metrics must be acceptable to DNREC and 

PADEP and to the Pennsylvania Public Utility Commission (PUC) and Delaware Public Service 

Commission (PSC) (the bodies that approve drinking-water rate increases).  The metrics must 

also permit the Fund to assign a cost-per-pound to pollution reductions, which in turn requires a 

reasonable degree of accuracy in units of measure. 

 

In promulgating MS4 regulations and guidelines, PADEP has adopted the MapSheds 

modeling program along with other methods to calculate loads and reductions. In addition, as 

part of the DRWI, WPF is making substantial investments to develop other monitoring and 

modeling protocols, including in-stream monitoring sites, Model My Watershed and the Stream 

Reach Assessment Tool (SRAT).  DNREC has signaled that it will most likely be comfortable 

with metrics that are acceptable to PADEP.  Similarly, metrics acceptable to state regulators 

should satisfy the needs of the PUC and PSC in addressing drinking water rate cases.  Finally, 

WPF is developing a hybrid monitoring/modeling protocol to assess the effectiveness of the 

DWRI.  The Fund has already started to apply MapSheds in working with the City of Newark, 

Delaware and DNREC on a pilot farm in the White Clay Creek watershed (discussed more fully 

below) and will apply additional measurement systems as they become available. 

 

B. Project Identification 

 

Several factors impact a conservation project’s ability to generate marketable pollution 

reductions. First, project location determines which regulated municipalities can obtain MS4 

credit for reductions emanating from that project. Second, location determines the amount of 

reductions that can be generated from a given project.  Third, on agricultural lands, PADEP and 

DNREC will issue MS4 credit only for BMPs that exceed reductions required by law.  Finally, 

the Fund is designed to fill existing funding gaps (primarily shortfalls in federal funding), so the 

Fund initially will target BMP installation on farms that qualify for NRCS funding. 
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 As part of the Fund’s development, the UDWRC performed extensive technical analysis 

and robust modeling of the Brandywine-Christina Watershed to determine which geographies 

contributed the most pollution.  The resulting work product is captured in the Technical Analysis 

and Modeling Report submitted to WPF with this Business Plan.  Figures 4 and 5 provide 

examples of this robust work.  Figure 4 illustrates which areas within the City of Newark’s 

drinking water catchments offer the greatest sediment reductions. Similar maps have been 

produced for other pollutants such as nutrients and bacteria.   

 

                
 

 

                                          
 

Figure 4: Stanton Public Water Supply 

Intake Modeled Sediment Loads 

Figure 5: Stanton Public Water Supply 

Intake Upstream Farmland 

Figure 6: Proposed DRWI Cluster Focus Areas 
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Figure 5 details land use in the same catchment and (read in conjunction with the map in 

Figure 6) demonstrates that agricultural lands offer the greatest sediment deductions.  Finally, 

Figure 6 contains the proposed DRWI Phase II Cluster Focus Areas, which also correspond with 

the geographies offering the greatest sediment reductions. The Fund will apply this technical 

analysis and modeling – and “sewershed” boundaries currently being drawn by Pennsylvania 

municipalities – to locate conservation projects in geographies that will produce the greatest 

pollution reductions and be useful to municipalities in meeting their MS4 obligations. 

 

C. Project Evaluation 

 

Because of certain pre-existing regulatory requirements imposed by states on the 

agricultural industry (e.g., Chapter 102 of Pennsylvania’s Nutrient Management Program, which 

requires farms to adopt and implement Agricultural and Erosion Sediment Control Plans), 

regulators will only issue “credit” toward MS4 permits for agricultural BMPs that exceed the 

“baseline” on a given farm.  Baseline is established by determining what sediment reductions are 

required by other regulations, like Chapter 102.  Figure 7 illustrates the concept of baseline and 

the Fund’s strategy for leveraging conservation projects to assure that sufficient sediment 

reductions are achieved and available for the Fund’s inventory. 

 

 
 

 

 The Fund has engaged representatives of PADEP and DNREC to work through how 

baseline will be established and how to account for sediment and nutrient reductions that exceed 

baselines.  PADEP and DNREC have agreed to advance this process on the first set of “pilot” 

farms selected by the Fund.  In partnership with the City of Newark, Delaware and the 

Brandywine Conservancy, the Fund already has identified one such pilot farm.  Using that pilot 

farm, the Fund is now working with DNREC and Newark to establish procedures for obtaining 

MS4 credit for agricultural BMPs. This “farm-by-farm” approach appears to be the best path 

toward establishing regulatory certainty. In addition, CWMP has been helping targeted 

Pennsylvania municipalities work through methods of accounting for pollution reductions from 

various projects. CWMP also has encouraged municipalities to coordinate MS4 activities to 

maximize efficiencies. The Fund will continue to work closely with CWMP to assure that 

pollution reductions generated by the Fund will be marketable to Pennsylvania municipalities in 

the Brandywine-Christina watershed.  

 

 

Figure 7: Leveraging Conservation Projects Above Baseline  
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D. Funding 

 

The Fund intends to leverage existing work by Cluster Partners by facilitating and 

accelerating the full implementation of Whole Farm Plans (plans that go well beyond “baseline” 

and maximize BMP implementation).  During the stakeholder engagement process, Cluster 

Partners and the Chester County Conservation District identified funding gaps as the most 

pressing barrier to implementation of Whole Farm Plans.  A reimbursement shortfall of 

approximate 25% - 40% currently exists in implementing Whole Farm Plans that qualify for 

NRCS funding.  That gap is currently filled, if at all, by philanthropic capital and/or landowner 

match.  Figure 8 illustrates the current funding gaps in Whole Farm Plan implementation.  

 

 

 
 

 

Over time, the Fund will fill the funding gap by generating a reliable revenue stream through the 

provision of pollution reductions to its customer base – initially municipalities and drinking 

water providers.    

 

E. Project Contracting  

 

Several contractual issues must be resolved for the Fund to reliably deliver pollution 

reductions to municipalities and drinking water companies.  For example, to issue MS4 credit for 

conservation projects, state regulators will likely require assurances as to the quality and duration 

of those projects.  The Fund’s contracts with conservation partners must therefore provide for 

quality installation, operation and maintenance.  Whole Farm and Conservation Action Plans 

usually provide sufficient contractual protection with the landowner, and these agreements 

remain in force when land changes hands.  In dealings with certain larger municipalities (e.g., 

City of Newark and City of Wilmington) the Fund may need to navigate competitive bidding 

requirements, although exceptions usually exist for single-source and specialty work.   

 

F. Project Accounting  

 

Once the Fund has established metrics for quantifying pollution reductions resulting from 

conservation projects (which will occur during the first and second year of Fund operations), the 

process of accounting for pollution reductions becomes relatively simple.  Reductions are 

Figure 8: Funding Gaps in Whole Farm Plan Implementation  
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determined based upon acres of land treated with BMPs.  For the purposes of this Business Plan 

we have assumed a pollution-reduction rate on a per-farm basis.   

 

G. Receipt of Revenue, Redeployment of Capital and Reporting 

 

Under the Performance Targets set forth below, during the first three years of operation, 

the Fund will generate a moderate inventory of pollution reduction units.   At that point, the Fund 

will begin allocating pollution reductions in return for payments from municipalities and 

drinking water companies.  As part of this process, the Fund will report to customers, regulators, 

the PUC and PSC, and other interested parties on pollution reductions achieved. While some 

amount of philanthropic capital may still be required to support Fund operating expenses for a 

period, eventually the Fund will become self-sustaining. 

 

H. Expanding Markets and Developing Large-Scale Investment Opportunities 

 

As it establishes a track record in generating and dispensing sediment reductions to its 

initial customer base, the Fund will expand its markets and (perhaps) business lines. Initial 

demand calculations and performance targets are based on a limited subset of municipalities 

located primarily in Pennsylvania.  Additional Pennsylvania municipalities and much larger 

MS4-regulated Delaware entities (e.g., New Castle County and Delaware Department of 

Transportation) could potentially expand the demand for pollution reduction units. Further, the 

Fund mechanism could be used to provide mitigation offsets to new construction projects on 

either side of the state line.  The Fund also could play a role in other environmental offset and 

mitigation solutions (e.g., mitigation of energy infrastructure projects) and address other 

watershed pollution sources (e.g., mushroom houses).  Finally, while the Fund will focus initially 

on pollution-reduction measures, it could eventually fund nature-based solutions that reduce 

stormwater volume (e.g., level lip spreaders, grass waterways and urban BMPs).  As the impacts 

of climate change increase, the Fund believes the market for volumetric reductions will expand 

and mature. 

 

VII. PERFORMANCE TARGETS AND PATH TO SUSTAINABILITY 

 

The Pilot Phase (first three years) will include implementation of proof-of-concept or 

pilot projects that will allow the Fund to work out essential investment and operating details 

(e.g., performance metrics, contracting, regulatory issues, etc.).  In the third year, as Whole Farm 

Plan implementation increases, the Fund will begin to accumulate a modest pollution-reduction 

inventory.  At that point, the Fund will have created a project selection advisory board and 

established a project-selection protocol, which will employ established approaches to watershed 

mapping, modeling of sediment reductions and BMP evaluation.  Throughout this period, project 

development and implementation will be closely coordinated with the CWMP, Cluster Partners 

and other conservation partners. 
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Table 4 sets forth 

performance targets for the Pilot 

Phase of the Fund’s operations and 

beyond. These are conservative 

estimates based upon anticipated 

demand, pricing and capital needs 

for the Fund.  By the end of the third 

year, the Fund expects to have 

implemented up to 14 farms, 

treating 200 acres and reducing 32 

tons of sediment per year.  In years 4 and beyond, BMPs will be implemented on 26 to 30 farms, 

delivering 60-70 tons of sediment reduction annually.   

 

Figure 5 illustrates the Fund’s path to sustainability.  In the Fund’s first two years of 

operation, it will implement pilot Whole Farm Plans on three to five farms.   In years three and 

four, the Fund begins to build an inventory of pollution reductions (calculated below in TSS or 

sediment removal).  As long as BMPs are maintained in a functional state, pollution reductions 

are cumulative and generate load reductions on an annual basis.  This allows the Fund’s 

inventory to increase exponentially as new Whole Farm Plans are implemented (as illustrated by 

the green line in Figure 5).  Project implementation tapers off in years five to six to allow the 

Fund to sell its inventory, hone the process for operating and maintaining BMPs and build a new 

project pipeline.  At approximately the end of year six, a self-sustaining cycle is achieved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Fund’s inventory will be tracked in tons of sediment removed per year by sub-

watershed.  Table 5 reflects the schedule of targeted sediment reductions based on projected 

demand through the Fund’s first six years of operations.  Demand projections reflect bounded 

sensitivity and conservative calculations.   

 

 

 

 

Table 4: Performance Targets for Pilot Phase 

Table 5: Projected Services 

Figure 5: Long Term Projected Market Impact 
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Implemented projects will 

generate sediment reductions on a 

yearly basis for the duration of the 

Whole Farm Plans, which is 

expected to be between 10-15 years.  

Projected reductions are aggregated 

in the Brandywine-Christina; 

however, during actual Fund 

operation, reporting and allocation 

will be specific to customer and 

permit needs.  
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VIII. FINANCIAL PLAN

2019 2020 2021 2022 2023

Capitalization 

Sales / Revenue

Net Profit/Loss

Page 20 has been redacted to preserve confidentiality.
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Page 21 has been redacted to preserve confidentiality.
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IX. GOVERNANCE AND OPERATIONS

While the business organization structure may change based on input from future 

investors, it is currently contemplated that the Fund will be formed as a Delaware LLC.  The 

Fund’s managing entity will act as a fiduciary to investors and oversee the Fund’s staff and 

operations. The Fund’s Operating Agreement will provide for the empanelment of a project-

selection committee comprised of experts in relevant subject matters (municipal finance, 

drinking water, agriculture, freshwater science, etc.).  This committee will review information 

provided by Fund staff, apply science-based selection criteria (utilizing established pollution-

reduction metrics) and decide which projects should be funded.2 

The Fund’s day-to-day operations (including the services outlined above) will be 

performed by one or more staff members and contractors.  More specifically, Fund staff will 

develop and analyze the project pipeline, present proposed projects to the project-selection 

committee, contract for and fund project implementation, certify proper installation, operation 

and maintenance of BMPS, calculate and report on pollution reductions, receive revenue and 

redeploy capital, promote the Fund to open new markets, and assist in development of large-

scale investment opportunities involving the Fund.  We believe that, for the first two or three 

years, a single person, supported by one or more contractors and/or advisors, can adequately 

staff the Fund, after which additional staff may be required.  Contractual services that may be 

required include agricultural-management planning, GIS mapping, financial and legal, and 

marketing and communications. 

X. POTENTIAL BARRIERS TO SUCCESS

A. Possibility of Relaxed Regulatory Enforcement

In the current political environment, efforts are underway to reduce perceived burdens of

regulatory enforcement, including enforcement under the Clean Water Act.  Those efforts 

2
 In determining the most appropriate business-organization and governance structure for the Fund, the Water Fund 

Team benefitted from the pro bono legal services of Richards, Layton and Finger, one of the top corporate law firms 

in the United States.  The Fund also received expert input from the TNC legal department, including lawyers for 

NatureVest.  In addition, the Calvert Foundation  is assisting the Water Fund Team in determining which legal 

structures would best suit impact investment transactions.  Finally The Water Fund Team performed a case study of 

water fund structures, obtained stakeholder and public input (reflected on the Communications Report submitted 

contemporaneously herewith) and completed a governance analysis.  This wide body of work resulted in tentative 

proposed governance and operational structure the Fund. 
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notwithstanding, we have seen no indication that either PADEP or DNREC intend to alter 

exiting efforts to enforce CWA-based regulations.  To the contrary, regulators appear to 

understand that the CWA remains in full force and effect, and that (absent legislative change) 

compliance obligations will survive changing administrations.  Moreover, as reflected in our 

Communications Report (appended hereto), broad public support exists for clean water.  

Accordingly, we do not view potential relaxation of regulatory enforcement as a substantial 

barrier to success. 

 

B. Competition for Pollution-Reduction Services 

 

Competitors could potentially surface and attempt to supply pollution reductions at lower 

costs than the Fund.  Of course, competition would not per se prevent the Fund from being 

successful; rather, the Fund would merely be required to provide superior services.  The Fund 

will outperform competitors by developing universally accepted performance metrics, 

implementing conservation projects that meet those metrics, leveraging large-scale funding 

necessary to generate a deep and versatile pollution-reduction inventory and developing a strong 

track record of meeting customers’ needs. 

 

C. Preference for Traditional “Gray” Solutions 

  

Municipal managers are accustomed to relying on environmental consultants and 

engineers to meet their stormwater management and drinking-water production needs.  Those 

consultants and engineers often recommend “gray infrastructure” solutions that, despite being 

costlier, are perceived to be more reliable than natural infrastructure projects.  The Fund will 

overcome this bias over time by demonstrating that, in many situations, natural infrastructure 

solutions offer reliable and cheaper pathways to regulatory compliance, whether under the Clean 

Water Act or Safe Drinking Water Act.  Even the Fund’s most optimistic financial projections 

assume that natural infrastructure will play but a part of the overall solution.    

 

D. Reluctance to Invest Across State Lines 

 

Certain political actors in Delaware have expressed a reluctance to invest public funds 

across the state line in Pennsylvania. This reluctance usually stems from a fear that Delaware 

residents could form the impression that their tax dollars were benefiting Pennsylvania residents.  

We have found almost universally that once people understand that upstream pollution 

negatively impacts the health of their drinking water, they favor pollution-reduction investments 

regardless of the state in which they are implemented.  

 

E. Resistance to Change 

 

The Fund presents a paradigm shift in how conservation projects are funded.  Successful 

creation of a self-sustaining model requires that, to the greatest extent possible, new and existing 

funding sources flow through the Fund so that the full value of conservation measures can be 

captured and monetized.  This proposition can be threatening to conservation partners who have 

long relied upon dispersed funding sources to accomplish their missions.  We understand the 

concern and have sought to allay fears by explaining that successful implementation of the Fund 
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will dramatically increase overall funding for conservation projects within the Brandywine-

Christina.  By imposing uniform performance metrics, the Fund will also drive accountability, 

build faith in natural infrastructure solutions and increase the collective efficiency and 

effectiveness of conservation measures.  Through deep stakeholder engagement, most of our 

conservation partners appear to have accepted the Fund as a net positive development. 

 

XI. CONCLUSION 

The Fund presents a bold and unique approach to watershed-scale conservation.  It meets 

the overlapping needs of municipalities and water companies.  It drives MS4 expenditures 

toward agricultural lands, thereby maximizing cost efficiencies and improving the viability of 

farming communities.  It creates a self-sustaining funding loop and an opportunity for impact 

investment.  Finally, and most importantly, it creates a path to rapidly restoring the Brandywine-

Christina to swimmable, fishable, potable status for the benefit of people and nature for 

generations to come. 

  

 

 




