
 
 
 
 
 
 

A POLICY PROPOSAL TO REDUCE NITROGEN AND PHOSPHORUS LEVELS IN 
THE CHESAPEAKE BAY 

 
 
 
 
 

 
by 

Madison Pierson 
 
 
 
 
 
 
 

 
A capstone project submitted to Johns Hopkins University in conformity with the 

requirements for degree of Master of Arts in Public Management 
 

 
Baltimore, Maryland 

May 2019 
 
 
 
 
 
 
 
 
 

 
© 2019 Madison Pierson 

All Rights Reserved 
  



ii 

ABSTRACT 

The State of Maryland has been steadfast in their commitment to the health and recovery 

of the Chesapeake Bay. Environmental policy has been a large part of Maryland’s 

political agenda and development for many years, with recovery efforts dating back to 

1983. While progress has been made on improving many of the key indicators of a 

healthy Bay, the pollution levels of nitrogen and phosphorus have increased over the last 

year. Effects from nonpoint source pollution, specifically stormwater runoff, have been 

linked to the increase in these pollutant types. In an effort to address this ongoing 

problem, this capstone project proposes a newly created grant program that would enable 

local municipalities and organizations to implement projects aimed to reduce the harmful 

effects of nonpoint source pollution.  
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DECISION MEMORANDUM 

TO: Governor Larry Hogan 

FROM: Madison Pierson, Student, Johns Hopkins Advanced Academic Programs 

SUBJECT: Stormwater Runoff, The Chesapeake Bay 

DATE: February 2, 2019 

 
Action Forcing Event 

This January, the Chesapeake Bay Foundation (CBF) released their annual State of 

the Bay report that rated the Chesapeake Bay a score of 33, a one-point drop from last year 

and an overall rating of a D+1. Several news journals have reported on this decline, 

including the Washington Post2, CBS Baltimore3 and the Baltimore Sun4.   

Statement of the Problem 

The health and recovery of the Chesapeake Bay has been a conversation of 

Maryland’s policy agenda and development for many years, with recovery efforts dating 

back to 19835. The Bay is one of our most priced natural resources in Maryland that not 

only adds social, environmental and cultural value to our citizens, but also has tremendous 

                                                 
1 "State of the Bay 2018." Chesapeake Bay Foundation, January 2019. https://www.cbf.org/document-
library/cbf-reports/2018-state-of-the-bay-report.pdf 
2 Chason, Rachel. "Chesapeake Bay's Health Receives D-plus on Foundation's Report Card." The 
Washington Post. January 07, 2019. Accessed February 08, 2019. 
https://wapo.st/2FdKNaK?tid=ss_mail&utm_term=.eab084e89068 
3 DeMetrick, Alex. "Chesapeake Bay Health Grade Falls To 'D-Plus'." January 07, 2019. Accessed 
February 08, 2019. https://baltimore.cbslocal.com/2019/01/07/chesapeake-bay-health-grade-falls-to-d-plus/ 
4 Reed, Lillian. "Chesapeake Bay's Grade Drops to a D in 2018 Report Card, after 'a Massive Assault' from 
Record Rainfall." The Baltimore Sun. January 08, 2019. Accessed February 08, 2019. 
http://www.baltimoresun.com/news/maryland/environment/bs-md-chesapeake-report-card-20190107-
story.html. 
5 “History of Chesapeake Bay Cleanup Efforts,” Chesapeake Bay Foundation, Accessed February 16, 
2019: https://www.cbf.org/how-we-save-the-bay/chesapeake-clean-water-blueprint/the-history-of-bay-
cleanup-efforts.html 

https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://wapo.st/2FdKNaK?tid=ss_mail&utm_term=.eab084e89068
https://baltimore.cbslocal.com/2019/01/07/chesapeake-bay-health-grade-falls-to-d-plus/
http://www.baltimoresun.com/news/maryland/environment/bs-md-chesapeake-report-card-20190107-story.html
http://www.baltimoresun.com/news/maryland/environment/bs-md-chesapeake-report-card-20190107-story.html
https://www.cbf.org/how-we-save-the-bay/chesapeake-clean-water-blueprint/the-history-of-bay-cleanup-efforts.html
https://www.cbf.org/how-we-save-the-bay/chesapeake-clean-water-blueprint/the-history-of-bay-cleanup-efforts.html
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economic benefits. Three of the main economic contributors of the Bay - tourism, job 

creation, and the seafood industry- provide significant financial value to Maryland6.  

The recovery programs in place to maintain, preserve and improve the vitality of 

the Chesapeake Bay have demonstrated positive results for 2 of the 3 main indicators of a 

healthy bay: habitats and fisheries7.  However, the CBF reported declines in the third 

indicator of a healthy bay: pollution.  As outlined in figures 1 and 2, there have been score 

declines for nitrogen (down 5 points), phosphorus (down 9 points) and water clarity (down 

4 points) since 20167.  

Figure 1: Chesapeake Bay Pollution Scores8 

 Type of 
Pollutant 

2018 
Score 

2016 
Score 

2014 
Score 

Change         
2016 -
2018 

Change   
2014 -
2016 

2018 
Grade 

Nitrogen 12 17 16 -5 1 F 

Phosphorus 19 28 25 -9 3 F 

Dissolved 
Oxygen 42 40 37 2 3 C 

Water Clarity 16 20 18 -4 2 F 

Toxics 28 28 28 0 0 D 

 
 
 
 
 

 
                                                 
6 “The Economic Importance of the Bay,” Chesapeake Bay Foundation, Accessed February 16, 2019: 
https://www.cbf.org/issues/what-we-have-to-lose/economic-importance-of-the-bay/ 
7 "State of the Bay 2018." Chesapeake Bay Foundation, January 2019. https://www.cbf.org/document-
library/cbf-reports/2018-state-of-the-bay-report.pdf. 
8 "State of the Bay 2018." Chesapeake Bay Foundation, January 2019. https://www.cbf.org/document-
library/cbf-reports/2018-state-of-the-bay-report.pdf; "2016 State of the Bay." Chesapeake Bay Foundation, 
January 2017. https://www.cbf.org/document-library/cbf-reports/2016-state-of-the-bay-report.pdf; "2014 
State of the Bay." Chesapeake Bay Foundation, January 2015. https://www.cbf.org/document-library/cbf-
reports/2014-STOB-web-201501025443.pdf 

https://www.cbf.org/issues/what-we-have-to-lose/economic-importance-of-the-bay/
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2016-state-of-the-bay-report.pdf
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https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2016-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
https://www.cbf.org/document-library/cbf-reports/2018-state-of-the-bay-report.pdf
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change, the annual precipitation in Maryland has “increased about 5% in the last century”11 

and “average annual precipitation and the frequency of heavy downpours are likely to keep 

rising”11. 

With the increased rainfall becoming Maryland’s new normal, there is also an 

increased opportunity for polluted waters to enter our waterways. Increased rainfall leaves 

opportunity for contaminated runoff to enter our waterways and eventually the Chesapeake 

Bay. This process is referred to as nonpoint source pollution. The Chesapeake Bay Program 

reports that nutrients like nitrogen and phosphorus enter our waterways “through urban, 

suburban and agricultural runoff come from a range of sources, including lawn fertilizers, 

septic systems and livestock manure”12. Rainfall increases the flow of nutrient dense water 

from runoff, but nutrient dense runoff is in large part due to human activity. And as reported 

above by the CBF, this is what transpired in 2018 and is why the Bay’s pollution indicators 

of nitrogen, phosphorus and water clarity were negatively impacted. As described, the 

increased runoff from rainfall leaves way for more nutrients from human activities entering 

Maryland’s watershed. The Chesapeake Bay watershed is comprised of more than 100,000 

rivers, creeks and streams, spans more than 64,000 square miles and is home to over 18 

million people13. This leaves the Chesapeake Bay highly vulnerable to the impacts of 

nonpoint source pollution and contamination from human activities, as human actions on 

land have large implications on the health of the Bay.  

                                                 
11 United States. Environmental Protection Agency. Global Change Research Program. What Climate 
Change Means for Maryland. August 2016. 
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-md.pdf 
12 “Nutrients,” Chesapeake Bay Program, Accessed February 16, 2019: 
https://www.chesapeakebay.net/issues/nutrients 
13 “Watershed,” Chesapeake Bay Program, Accessed February16, 2019: 
https://www.chesapeakebay.net/discover/watershed 

https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-md.pdf
https://www.chesapeakebay.net/issues/nutrients
https://www.chesapeakebay.net/discover/watershed
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Not only is this a large threat that Maryland is experiencing, but the increasingly 

prevalent effects of nonpoint source pollution are being felt by the majority of U.S. states. 

The EPA reports that the effects of nonpoint source pollution are the leading remaining 

cause of water quality problems amongst states14.  

Nitrogen and phosphorus are naturally occurring nutrients in aquatic ecosystems. 

Levels of both nutrients will always be detected in and need to be detected to maintain a 

healthy aquatic ecosystem like the Chesapeake Bay. According to the EPA, both nitrogen 

and phosphorus “support the growth of algae and aquatic plants, which provide food and 

habitat for fish, shellfish and smaller organisms that live in water”15. However, while both 

nutrients have positive benefits, increased levels of these nutrients interfere with oxygen 

levels that plants and fish need to survive and have grave implications for the economy and 

the health of Maryland residents15. The Chesapeake Bay’s increased pollutant levels are 

not just an issue for the Bay, but have widespread impacts for the entire Maryland 

community.  

History/Background 

a. Federal Water Pollution Control Act (Clean Water Act)   

Today, in America and across the globe, we continually read about, listen to, debate 

on and discuss environmental protection, specifically related to water pollution. This has 

been a conversation in American lives and policy since the 1948 statute of the Federal 

Water Pollution Control Act which provided government the authorization to establish 

                                                 
14 “Polluted Runoff: Nonprofit Source Pollution,” United States Environmental Protection Agency, 
Accessed April 20, 2019: https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution  
15 “Nutrient Pollution: The Problem,” United States Environmental Protection Agency, Accessed February 
16, 2019: https://www.epa.gov/nutrientpollution/problem 

https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution
https://www.epa.gov/nutrientpollution/problem
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programs that focused on improving the sanitation of surface and underground waters and 

that aimed to reduce water pollution16. Over the next 71 years, this act has stood as the 

basis for forthcoming clean water legislation, and has been amended numerous times to 

broaden and strengthen its original scope. 

A pivotal amendment occurred in 1972 when increased public awareness and 

concern resulted in major policy revisions of the Federal Water Pollution Control Act. The 

original act of legislation became, as we know it today, the Clean Water Act (CWA)17. 

This was a monumental point in water pollution policy, as it provided funding and a basis 

for structure of water regulation and protection. With these amendments, most notably, the 

CWA “established the basic structure for regulating pollutant discharge into the waters of 

the United States,” “recognized the need for planning to address the critical problems 

posted by nonpoint source pollution,” funded construction of sewage treatment plants and 

continued water quality testing standards and requirements18.   

b. Chesapeake Bay Agreements and Legal Action 

In 1987, the Chesapeake Bay agreement was signed by representatives of Virginia, 

Maryland, Pennsylvania, the District of Columbia, the Federal Government and the 

Chesapeake Bay Commission that acknowledged the commitment of each to protecting 

and restoring the Bay, and set measurable goals related to recovery and restoration. One of 

the goals set forth was to “reduce and control point and non-point sources of pollution to 

                                                 
16 33 U.S.C. 1251 - 1376; Chapter 758; P.L. 845, June 30, 1948; 62 Stat. 1155 
17 33 U.S.C. 1251 et seq. (1972) 
18 ”History of the Clean Water Act,” United States Environmental Protection Agency, Accessed March 3, 
2019: https://www.epa.gov/laws-regulations/history-clean-water-act 

https://www.epa.gov/laws-regulations/history-clean-water-act
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attain the water quality condition necessary to support the living resources of the Bay”19. 

Within this goal, each state committed to attaining at least a 40% reduction nitrogen and 

phosphorus entering the Bay by year 200019- an ongoing problem effecting the health of 

the Chesapeake Bay today.  

Again, in 2000, a similar agreement was put forth and signed by representatives of 

Virginia, Maryland, Pennsylvania, the District of Columbia, the Federal Government and 

the Chesapeake Bay Commission reaffirming the aforementioned jurisdictions 

commitment to the Chesapeake Bay. Most notably, within this agreement was a continued 

goal of increased water quality and a commitment of investing in stormwater management. 

The agreement stated, “by 2001, develop an Executive Council Directive to address 

stormwater management to control nutrient, sediment and chemical contaminant runoff 

from state, federal and District owner land”20. With this directive, the agreement also 

committed to evaluative measures of stormwater management, stating “by 2004, the 

jurisdictions will evaluate local implementation of stormwater, erosion control and other 

locally-implemented water quality protection programs that affect the Bay system and 

ensure that these programs are being coordinated and applied effectively in order to 

minimize the impacts of development”20. 

Both of these agreements, in 1987 and 2000, have been powerful in acknowledging 

the commitments of partnership between each jurisdiction and instilling a shared mission 

of Bay health and protection. There has been criticism, particularly from the CBF, that 

these agreements are not are not producing the results each jurisdiction commits to and that 

                                                 
19 “1987 Chesapeake Bay Agreement,” Chesapeake Bay Program, 1987. 
https://www.chesapeakebay.net/content/publications/cbp_12510.pdf 
20 “Chesapeake 2000,” Chesapeake Bay Program, 2000. 
https://www.chesapeakebay.net/content/publications/cbp_12081.pdf 

https://www.chesapeakebay.net/content/publications/cbp_12510.pdf
https://www.chesapeakebay.net/content/publications/cbp_12081.pdf
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“federal, state, and local governments of the region needed to commit to take dramatic, 

cooperative action”21. In response to this frustration and lack of outcomes, the CBF filed a 

lawsuit against the EPA that was rooted in unmet goals, unfilled promised and lack of 

accountability22. This lawsuit was filed on January 5, 2009 and settlement was reached on 

May 11, 2010 with a binding agreement. In this historic lawsuit, the EPA acknowledged 

that “one of the biggest sources of pollution in the Bay region is urban stormwater and that 

this form of pollution is growing”23. This legally binding settlement, required that the EPA 

“take specific actions by dates certain to ensure that pollution to local rivers, streams, and 

the Chesapeake Bay is reduced sufficiently”23.  

c. Maryland Stormwater Utility Fee  

 To address the issues of stormwater runoff, Maryland passed House Bill 987 of 

2012, an enacted law crafted to address stormwater runoff24. This was one of the first pieces 

of legislation passed in the United States that imposed a stormwater utility fee to residents. 

This bill, which applied to 10 jurisdictions in Maryland, required each jurisdiction to adopt 

laws or ordnances that impose a new residential fee to homeowners. The income generated 

through the acquired fees was directed towards individual watershed protection and 

restoration funds for each jurisdiction; specifically, the new funds were used to assist in 

                                                 
21 “The History of Chesapeake Bay Cleanup Efforts,” Chesapeake Bay Foundation, Accessed March 1, 
2019: https://www.cbf.org/how-we-save-the-bay/chesapeake-clean-water-blueprint/the-history-of-bay-
cleanup-efforts.html 
22 “Background of the Chesapeake 2000 EPA Suit,” Chesapeake Bay Foundation, Accessed March 1, 
2019:  
https://www.cbf.org/how-we-save-the-bay/in-the-courtroom/chesapeake-2000/background-of-the-
chesapeake-2000-epa-suit.html 
23 “Chesapeake 2000 EPA Suit,” Chesapeake Bay Foundation, Accessed March 2, 2019:  
https://www.cbf.org/how-we-save-the-bay/in-the-courtroom/chesapeake-2000/  
24 Watershed Protection and Restoration Programs, HB987, Chpt. 151, 2012 Reg. Sess. (MD 2012) 

https://www.cbf.org/how-we-save-the-bay/chesapeake-clean-water-blueprint/the-history-of-bay-cleanup-efforts.html
https://www.cbf.org/how-we-save-the-bay/chesapeake-clean-water-blueprint/the-history-of-bay-cleanup-efforts.html
https://www.cbf.org/how-we-save-the-bay/in-the-courtroom/chesapeake-2000/background-of-the-chesapeake-2000-epa-suit.html
https://www.cbf.org/how-we-save-the-bay/in-the-courtroom/chesapeake-2000/background-of-the-chesapeake-2000-epa-suit.html
https://www.cbf.org/how-we-save-the-bay/in-the-courtroom/chesapeake-2000/
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jurisdictions stormwater management efforts25. Those jurisdictions included: Anne 

Arundel, Baltimore City, Baltimore, Carroll, Charles, Frederick, Harford, Howard, 

Montgomery and Prince George’s. House Bill 987 was later relinquished when the 

Maryland General Assembly, under your leadership, passed Senate Bill 863 in 2015. This 

lifted the mandate from the State of Maryland to impose stormwater utility fees26. While 

no longer in legislation, this period of Maryland imposing a stormwater utility fee was one 

of Maryland’s unsuccessful yet bold attempts at combating the harmful effects of pollution 

on the Chesapeake Bay.  

d.  “State of the Bay” Report Card 

Although not a policy, the CBF’s annual “State of the Bay” report card has had 

large effects on public awareness of Bay restoration efforts and public policy. With the first 

publication beginning in 1998, the “State of the Bay” provides annual updates on the health 

of the Bay and tracks progress- or lack thereof- of recovery programs and initiatives27. The 

CBF’s annual reports stand as a basis for measuring the effectiveness of environmental 

policy and provide a firm measure of accountability for Maryland’s, and others, efforts.   

Key Stakeholders 

Described below are the key stakeholders who have been most active, impacted 

and/or vested in the effects of stormwater runoff on the Chesapeake Bay. They each play 

a unique and crucial role in this topic.  

                                                 
25 “Stormwater Remediation Fees in Maryland: Local Implementation of House Bill 987 of 2012,” 
Department of Legislative Service, November 2013. http://mgaleg.maryland.gov/Pubs/LegisLegal/2013-
Stormwater-Remediation-Fees-in-Maryland.pdf  
26  Watershed Protection and Restoration Programs- Revised, SB0863, Chpt. 124, 2015 Reg. Sess. (MD 
2015) 
27 “About the State of the Bay Report,” Chesapeake Bay Foundation, Accessed on February 27, 2019: 
https://www.cbf.org/about-the-bay/state-of-the-bay-report/about-the-state-of-the-bay-report.html  

http://mgaleg.maryland.gov/Pubs/LegisLegal/2013-Stormwater-Remediation-Fees-in-Maryland.pdf
http://mgaleg.maryland.gov/Pubs/LegisLegal/2013-Stormwater-Remediation-Fees-in-Maryland.pdf
https://www.cbf.org/about-the-bay/state-of-the-bay-report/about-the-state-of-the-bay-report.html
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- Maryland General Assembly: The Maryland General Assembly, with 47 

representatives in the Maryland State Senate and 141 representatives in the 

Maryland House of Delegates, is the governing body of Maryland. These 

representatives are instrumental in addressing the effects of stormwater runoff on 

the Chesapeake Bay through public policy, as they are charged with drafting, voting 

on and implementing policy. Within the Maryland General Assembly, there are 

varying levels of interest, or lack of, in environmental policy.   

- Local Governments of Maryland: The health and vitality of the Chesapeake Bay 

and the effects of stormwater runoff is not just an issue for the State of Maryland, 

but it is felt by all 23 counties and 157 municipalities. Each local government 

official, in varying capacity, is engaged in conversation and decisions surrounding 

the Bay.  

- Chesapeake Bay Program (CBP): The CBP, a regional partnership that 

encompasses the Chesapeake Bay Commission, Commonwealth of Pennsylvania, 

Commonwealth of Virginia, District of Columbia, State of Delaware, State of 

Maryland, State of New York,  

State of West Virginia and the EPA, is an influential partnership that has large stay 

power, authority and credibility the topics of the Bay, including stormwater runoff. 

Through the CBP, partners have put forth and signed written agreements to address 

pollution levels in the Bay. The CBP is the main body that is tackling restoration 

goals and programs in a cohesive, multi-actor, multi-state approach. It is important 

to highlight that each individual partner of the CBP also has an individual stake in 

the issue of stormwater runoff.  
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- Chesapeake Bay Foundation (CBF): The CBF is one of the most active and critical 

players in the health of the Bay. There annual report, “State of the Bay,” serves as 

a benchmark and success measure for Maryland’s environmental efforts and policy. 

Their involvement is critical in any effort related to the Chesapeake Bay.  

- Maryland League of Conservation Voters: This non-partisan, 501(c)(4) 

organization is the leading watchdog organization in the state that advocates for 

environmental conservation laws. In addition to their advocacy, they also produce 

annual reports of key legislators- including one exclusively on the Governor- that 

evaluates the environmental votes for the year. They are a large and powerful voice 

with Maryland who are actively involved in the majority, if not all, environmental 

legislation pursued by the state.  

- The Maryland Watermen’s Association, Inc.: It is essential to note the involvement 

of watermen, those individuals who directly and indirectly make a living on the 

natural resources of the Bay, and the businesses that depend on the resources of the 

Bay, as stakeholders in this area. Waterman are greatly impacted by the health of 

the Bay and have a vested interest in any decision, policy and/or agreement related 

the Bay. The Maryland’s Watermen’s Association represents those individuals and 

groups.  

Policy Proposal 

The purpose of this proposal is to support the prevention, treatment and recovery 

efforts of the Chesapeake Bay and Maryland’s longstanding priority of maintain the vitality 

of their natural resources. While there are many factors that affect the health of the Bay, 

this proposal specifically addresses the negative externalities that stormwater runoff has on 
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the Bay; specifically, increased levels of nitrogen and phosphorus. The goal of this proposal 

would be to reduce the nitrogen and phosphorus levels in the Chesapeake Bay by 15% by 

the end of FY2024.  

In order to achieve this goal, the policy proposal would authorize the State of 

Maryland to establish the Green the Gray Grant Program, a state-funded grant program 

that provides seed-funding to local municipalities, communities and nonprofits for projects 

aimed at reducing stormwater pollution through the use of green infrastructure.  

A fundamental approach in the field of public health is the emphasis on prevention 

rather than treatment. Instead of treating people who are sick, a public health professional 

works to prevent people from becoming sick. This proposal applies the aforementioned 

theory to stormwater runoff. In order to effectively address the problem of increased 

nutrient levels in the Chesapeake Bay, we need to stop the nutrients from entering the 

waterways that connect to the Bay. Green infrastructure is defined as “an approach to wet 

weather management that use natural systems- or engineered systems that mimic natural 

processes- to enhance overall environmental quality and provide utility services. As a 

general principal, green infrastructure techniques use soils and vegetation to infiltrate, 

evapotranspire, and/or recycle stormwater runoff”28.  The use of green infrastructure is the 

tool in which to achieve the goal of this proposal. Figure 3 outlines the project types and 

scopes of work that would be considered for this grant. Potential grantees need to 

incorporate projects that utilize tactics of green infrastructure to reduce stormwater runoff 

in order to be considered. 

                                                 
28 “Green Infrastructure Examples for Stormwater Management in Hudson Valley,” Department of 
Environmental Conservation, Accessed on March 18, 2019: https://www.dec.ny.gov/lands/58930.html  

https://www.dec.ny.gov/lands/58930.html
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Figure 3: Green the Gray Grant Program, Potential Project Type29 

Rain Gardens 
Rain gardens manage and treat small volumes of stormwater 
by filtering runoff through soil and vegetation within a 
shallow depression. 

Bioretention Areas 
Bioretention areas capture and treat stormwater, allowing the 
water to filter through soil and vegetation. 

Green Roofs 

Green roofs are layers of soil and vegetation installed on 
rooftops that capture runoff. The vegetation allows 
evaporation and evapotranspiration to reduce the volume and 
discharge rate of stormwater. 

Street Buffer Restoration 
A healthy vegetated buffer helps improve stream health and 
water quality by filtering and slowing polluted runoff, along 
with many other benefits. 

Vegetated Swales / Dry 
Swales 

Swales are natural drainage paths or vegetated channels used 
to transport water instead of underground storm sewers or 
concrete open channels. They increase the time of 
concentration, reduce discharge, and provide infiltration. 

Porous Pavement 
Pervious types of pavements allow stormwater to infiltrate 
through the surface, reducing storm water runoff and some 
pollutants. 

 

All potential grantees will need to submit their scopes of work by 5:00pm on June 

30, 2020 to be considered for the Green the Gray Grant Program. This grant will be a 

competitive grant program. The criteria for a successful grantee is based on size of the 

project, type of the project and ultimately those projects that have articulated the impact of 

the project on reducing stormwater runoff and the effects of such on the Chesapeake Bay. 

There will also be an emphasis placed by the review committee on diversity of location, 

with the goal to have a range of geographic areas impacted by the Green the Gray Grant 

                                                 
29 “Banking on Green: A Look at How Green Infrastructure Can Save Municipalities Money and Provide 
Economic Benefits Community-wide,” National Association of City Transportation Officials, April 2012.  
https://nacto.org/docs/usdg/banking_on_green_odefey.pdf  
 

https://nacto.org/docs/usdg/banking_on_green_odefey.pdf
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Program. Grants will be awarded in ranges of $50,000- $250,000 and will be made payable 

over a 5- year period.  

a. Policy Authorization Tool 

The policy authorization for this proposal will be a new green infrastructure bill 

that will be introduced and sponsored by you, Governor Larry Hogan in the 2020 

Legislative Session. It is proposed that SB 808 be introduced to the Maryland Senate for 

consideration and once approved, introduced to the Maryland House of Representatives for 

consideration. Be it enacted by the General Assembly of Maryland, SB 808 will provide 

Governor Hogan the authorization to allocate $10,000,000 in funding, budgeted over 5 

fiscal years: FY2020 through FY2024. The funding will establish the Green the Gray 

Grant Program.  

b. Policy Implementation Tool 

This state-funded Green the Gray Grant Program will be administered, maintained 

and managed by the Maryland Department of Natural Resources and support the goal of 

reducing the nitrogen and phosphorus levels in the Chesapeake Bay by 15% by 2024. More 

specifically, within the Department of Natural Resources this grant will be categorized 

under the Land Acquisition & Planning Unit.  

Policy Analysis  

Before a recommendation can be made on whether or not to propose SB 808 it is 

necessary to conduct a thorough cost-benefit analysis that measures the success of the 

proposed policy in meeting the aforementioned goal of reducing the nitrogen and 

phosphorus levels in the Chesapeake Bay by 15% by 2024. This rounded analysis will 

review the impacts of the proposal on various aspects that include: the overall impact of 
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the proposal on reducing nitrogen and phosphorus levels, a measure of the economic 

benefits and/or consequences of the proposal, a review of the administrative capabilities 

needed to execute the proposal and an overall analysis of the grant programs effectiveness 

and efficiency.  

a. Reduction of Nitrogen and Phosphorus Levels 
 

It is vital to review the proposals effectiveness of meeting the overall goal of 

reducing the nitrogen and phosphorus levels in the Chesapeake Bay by 15% by 2024. As 

highlighted above, the Chesapeake Bay watershed is comprised of more than 100,000 

rivers, creeks and streams, spans more than 64,000 square miles and is home to over 18 

million people30. To briefly reiterate, the health of the Bay is dependent on the health of 

those 100,000 rivers, creeks and streams and stormwater runoff and what it carries is a 

threat to that health. By addressing stormwater runoff at a local-level, this grant gives the 

opportunity to improve the health of the waterways that feed into the Bay. To analyze the 

impact of green infrastructure projects on stormwater runoff, local-level case studies will 

be summarized and discussed.  

One such case study of implemented green infrastructure practices is the Burnsville 

Rainwater Gardens in Minnesota. The purpose of the project was to create a rainwater 

garden system that was effectively designed to soak up rainwater with a goal of reducing 

the volume of stormwater runoff and the subsequent increased phosphorous levels being 

carried with the rainfall31. After the project was implemented, a study “determined that the 

                                                 
30 “Watershed,” Chesapeake Bay Program, Accessed February 16, 2019: 
https://www.chesapeakebay.net/discover/watershed 
31 “Burnsville Rainwater Gardens: A Nationally Significant Demonstration Project.” Barr Engineering 
Company. Accessed March 30, 2019: http://www.burnsville.org/DocumentCenter/View/450/Rain-Garden-
Project-Summary-2006?bidId 

https://www.chesapeakebay.net/discover/watershed
http://www.burnsville.org/DocumentCenter/View/450/Rain-Garden-Project-Summary-2006?bidId
http://www.burnsville.org/DocumentCenter/View/450/Rain-Garden-Project-Summary-2006?bidId
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rainwater gardens reduced runoff volumes by approximately 90%...and provide high levels 

of runoff reduction and storm water quality reduction”32. Measured in cubic feet per second 

(CFS), a significant decrease in runoff levels occurred after construction. This is visually 

expressed in figure 4. While not presented in the figures, the report also attributed the 

reduction of stormwater runoff with decreased levels of phosphorus. It is important to 

highlight that while this case study occurred in Minnesota, a Green the Gray Grant 

Program grant could be awarded for a similar project, pending applicant projects.   

Figure 4: Burnsville Rainwater Gardens, Before and After Runoff Analysis32 

 

An additional example of successful green infrastructure practices, is the use of 

green roofs in highly urbanized areas. Urban areas are highly susceptible to large amount 

of runoff due to the amount of pavement and lack of green space to naturally filter and 

absorb water. In a case study published in Molecular Diversity Preservation International 

(MDPI), the use of green roofs as a tool for stormwater management was analyzed. The 

study specifically looked at Seoul, as Seoul is a highly urbanized city in Korea. The scope 

of the project including constructing green roofs on various mid to high rise buildings 

                                                 
32 “Burnsville Rainwater Gardens: A Nationally Significant Demonstration Project.” Barr Engineering 
Company. Accessed March 30, 2019: http://www.burnsville.org/DocumentCenter/View/450/Rain-Garden-
Project-Summary-2006?bidId 

http://www.burnsville.org/DocumentCenter/View/450/Rain-Garden-Project-Summary-2006?bidId
http://www.burnsville.org/DocumentCenter/View/450/Rain-Garden-Project-Summary-2006?bidId
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throughout the city. The results of their study “indicated that green roof has the ability to 

hold 10 to 60% of the total rainfall runoff in different rain event”33. Figure 5 further 

represents the positive measures experienced in Seoul. When comparing green roofs to 

conventional roofs, green roofs not only reduce the amount of runoff accumulated but also 

increased the time in which runoff is experienced. Highly urbanized Maryland cities like 

Baltimore and Silver Spring have the potential to benefit from a similar project, and with 

the Green the Gray Grant Program, similar projects could be implemented.  

Figure 5: Rainfall Runoff Response of Green Roof and Conventional Roof33 
 

b. Economic Impacts of Green Infrastructure  

The proposal’s approach to tackling the negative effects of stormwater runoff on 

the Chesapeake Bay - increased nitrogen and phosphorous levels - through green 

infrastructure has both positive and negative economic impacts on the state of Maryland. 

                                                 
33Shafique, Muhammad, Reeho Kim, and Kwon Kyung-Ho. "Green Roof for Stormwater Management in a 
Highly Urbanized Area: The Case of Seoul, Korea." Sustainability 10, no. 3 (February 26, 2018). 
doi:10.3390/su10030584. 
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Increased investment in green infrastructure through grant projects has the potential 

to launch significant economic benefits for Maryland. On a general level, the EPA reports 

that this green approach to stormwater management of mimicking the environments natural 

filtration system “has been shown to be more cost-effective when compared with 

traditional gray infrastructure approaches, and green infrastructure offers numerous 

ancillary benefits”34. Standard techniques to manage stormwater, commonly referred to as 

gray infrastructure approaches, require ongoing maintenance and repair. As expressed by 

the EPA, this very reason is why green practices are most cost-effective. In addition to 

reducing stormwater runoff and pollutant levels in waterways that lead to the Chesapeake 

Bay, the EPA cites those ancillary benefits that result from green infrastructure include 

increased beautification and overall aesthetics of cities, public education opportunities to 

teach Maryland’s community on environmental projects, improved air quality caused from 

increased vegetation, and an overall increase of quality of life35.  

The EPA continued to cite that “green infrastructure can reduce the cost to 

implement a stormwater management program because the amount of stormwater to be 

conveyed and treated is reduced”35. In short, the investment in green infrastructure would 

alleviate funding needs for other stormwater prevention and pollutant cleanup projects that 

the state and local municipalities of Maryland are currently charged with and potentially 

defer any future cleanup costs all together.   

While there are economic benefits for Maryland, there are also expressed cost 

savings opportunities for local business developers and residential communities who 

                                                 
34 ““Green Infrastructure Opportunities that Arise During Municipal Operations,” United States 
Environmental Protection Agency, January 2015: https://www.epa.gov/sites/production/files/2015-
09/documents/green_infrastructure_roadshow.pdf 

https://www.epa.gov/sites/production/files/2015-09/documents/green_infrastructure_roadshow.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/green_infrastructure_roadshow.pdf
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implement green infrastructure tactics and projects. Outlined in figure 6 are case studies of 

green infrastructure plans that have been implemented in various local, residential areas 

and the corresponding costs savings values for each individual plan. It is important to 

highlight that the term low impact development (LID) is expressed in figure 6 and refers 

to green infrastructure projects that are specific to land development. While these plans 

were smaller in scale, they each resulted in cost savings and economic benefit for each 

residential area. These cost saving opportunities provide an economic incentive for grant 

submissions and business support throughout the grant process.  

Figure 6: Cost Savings from Installing Green Infrastructure Projects in Residential 
Developments35 

 

Despite the policy’s economic benefits, increasing the amount of funding allocated 

in the FY2020 through FY2024 budgets - an additional $2,000,0000 per fiscal year, totaling 

                                                 
35 “Low Impact Development at The Local Level: Developers’ Experiences and City and County Support.” 
ECONorthwest. February 25, 2009. https://s3-us-west-2.amazonaws.com/econw-publications/2009-
Clackamas-County-Low-Impact-Development.pdf 

https://s3-us-west-2.amazonaws.com/econw-publications/2009-Clackamas-County-Low-Impact-Development.pdf
https://s3-us-west-2.amazonaws.com/econw-publications/2009-Clackamas-County-Low-Impact-Development.pdf
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a cost of $10,000,000 - towards environmental priorities would likely result in a decrease 

of budgeted funding in other priorities areas that may include education, housing and 

community development, transportation, economic development and others. While 

variations in budgetary allocations fluctuate year to year, this new allocation of 

$10,000,000 to establish the Green the Gray Grant Program does have potential to 

reallocate funding from other key issue areas and priorities of Maryland.    

c. Administrative Capabilities  

A potential cost and/or weakness of the proposal revolves around the administrative 

needs to implement the grant program. Grant programs require continuous oversight and 

administrative attention from start to finish; whether that be in finalizing the application 

process, reviewing potential grantee proposals, overseeing the projects or allocating 

resources to measure the grants. While the Land Acquisition & Planning Unit within the 

Department of Natural Resources have experience with managing grant operations, a new 

grant would require increased administrative time and attention, particularly in the 

preliminary months and application process. Annually, the Land Acquisition & Planning 

Unit create a fiscal year grant packet36 and with adequate notice, they would be able to 

budget time and personnel to maintain this new grant within their already ongoing grant 

projects.  

d. Grant Program Effectiveness and Efficiency  

In addition to grant programs requiring significant administrative oversight, there 

has also been criticism of federal and state-level grant programs in general. The Society 

for Nonprofits summarizes the shared criticisms of government grants. These would 

                                                 
36 “Land and Water Conservation Fund Grants.” Department of Natural Resources. Accessed March 30, 
2019: https://dnr.maryland.gov/land/Pages/LWCF-Grants.aspx 

https://dnr.maryland.gov/land/Pages/LWCF-Grants.aspx
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include: there is often time-consuming research needed to prepare grant applications, there 

are often strings attached when money is received and limited flexibility with the funding, 

and most notably, the failure rate for applicants is significant, citing that “one the average 

day, roughly 2,700 grant proposals are submitted; fewer than 200 will receive funding”37. 

Political Analysis 

In addition to conducting an analysis of the policy put forth in this memorandum, 

it is essential to thoroughly analyze the potential political implications of recommending 

this proposal.  

This past November 2018, the State of Maryland overwhelming voted Larry Hogan, 

you, for a second four-year term as Governor of Maryland. Maryland, traditional classified 

as a very blue-state, once again voted in favor of a republican governor, with you earning 

55.4% of the votes38. As you are currently serving in your second term, there is no need to 

consider reelection for Governor when recommending, supporting or developing policy. 

However, while not up for gubernatorial reelection, there are still important political 

implications- both positive and negative- to consider, especially if higher political 

aspirations are desired.  

Putting forth and passing new legislation in Maryland does not come without its set 

of unique challenges, time constraints and political implications. And with this proposed 

legislation having implications for all local governments in Maryland and various 

environmental organizations, the interest – whether positive or negative –  is anticipated to 

be widespread. 

                                                 
37 “Pros and Cons: Grants,” Society for Nonprofits, Accessed on March 31, 2019: 
https://www.snpo.org/funding/grants.php 
38 “Maryland Governor Election Results 2018,” Politico, Accessed on April 10, 2019: 
https://www.politico.com/election-results/2018/maryland/governor/ 

https://www.snpo.org/funding/grants.php
https://www.politico.com/election-results/2018/maryland/governor/
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 The Democratic Party currently holds the majority within the Maryland State 

Senate, with 32 seats of 47. Because of previous voting on environmental policy, with most 

democratic state senators voting favorable 90%+39 of the time on environmental 

legislation, there is strong evidence that SB 808 would be received positively amongst 

democratic members and pass through the Senate with ease. However, moving forward 

with this proposal has potential negative implications amongst your own Republican Party 

members, as this is not a traditional policy that aligns with their agenda. There are currently 

10 returning republican state senators within the Maryland General Assembly. When 

looking at their lifetime and 2018 environmental scorecard, as outlined in figure 7, it is 

evident that this group are not always in support of environmental-focused policy. With 

introducing SB808 to establish the Green the Gray Grant Program, has implication of 

separating yourself from your peer party members.  

  

                                                 
39 “2018 Environmental Scorecard,” Maryland League of Conservation Voters, Accessed on April 12, 
2019: http://www.mdlcv.org/sites/mdlcv/files/2018-scorecard.pdf  

http://www.mdlcv.org/sites/mdlcv/files/2018-scorecard.pdf
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Figure 7: Returning Republican Maryland State Senate Members, 2018 Environmental 
Scorecard40 

District Name 2018 Score Lifetime 

2 Andrew A. Serafini 80% 30% 

4 Michael J. Hough 80% 24% 

5 Justin Ready 80% 28% 

6 Johnny Ray Salling 17% 30% 

7 J. B. Jennings 86% 27% 

31 Bryan W. Simonaire 56% 44% 

33 Edward R. Reilly 100% 39% 

34 Robert Cassilly 80% 50% 

36 Stephen S. Hershey, Jr. 71% 31% 

37 Adelaide C. Eckardt 60% 42% 
 

In addition to Maryland General Assembly legislators, it is necessary to 

acknowledge voters in this analysis. Throughout the United States political history, 

environmental issues have been polarized and heavily debated amongst Americans. 

Republicans tend to be less favorable towards environmental spending; democrats tend to 

be more in favor of environmental spending. What is different than other polarized issues 

are that amongst Americans the opinions or interest of environmental issues tend to 

fluctuate. As reported in a recent study published by Social Forces, “Americans reduce 

their support for additional federal environmental spending during Democratic 

presidencies and during difficult economic times, and increase their support during 

                                                 
40 “2018 Environmental Scorecard,” Maryland League of Conservation Voters, Accessed on April 12, 
2019: http://www.mdlcv.org/sites/mdlcv/files/2018-scorecard.pdf  

http://www.mdlcv.org/sites/mdlcv/files/2018-scorecard.pdf
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Republican presidential administrations and during better economic times”41. Because of 

this polarization coupled with fluctuating perspectives, there is often difficulty in gauging 

the public’s opinion on proposing an increase in environmental spending due to the ever 

changing political landscape.  

In our present day economic and political state, American citizens are becoming 

more invested in protecting the environment and are expressing increased concern for our 

environmental health. From a political perspective, this resurgence of wanting the 

government to do more for the environment demonstrates favorable belief that Americans 

would support a proposal for increasing environmental spending – similar to SB 808 

proposed in this memorandum. More citizens, and the majority of, want Government to do 

more for the environment and believe that currently not enough is done for the 

environment. This is demonstrated in figure 8, affirming that since 2015 the public 

perception that Government has been doing too little to protect the environment has 

significantly increased.  

  

                                                 
41 Johnson, Erik W., and Philip Schwadel. "Political Polarization and Long-Term Change in Public Support 
for Environmental Spending." Social Forces, January 22, 2019. doi:10.1093/sf/soy124. 
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Figure 8: Americans’ View That Government Is Doing Too Little on Environment at 12-
Year High42 

 
Even more so in Maryland, a prominently democratic state, are environmental 

issues at the forefront of conversation and political attention. Environmental policy is not 

as bipartisan as an issue as it is seen in other states- there is a common ethos of protecting 

the Bay amongst residents. Your environmental secretary, Ben Grumbles, speaks to this in 

a 2018 interview with WYPR- “I would say, number one, would be the strong, bipartisan 

support for Chesapeake Bay restoration”43. With this rationale that Marylanders want 

increased government action towards protecting the environment, there is reason to believe 

that Maryland constituents would be in favor of this proposal and would strengthen your 

overall approval ratings as Governor.  

Although there is reason to believe that there is a shared ethos amongst Marylanders 

to protect the Bay, it is still important to acknowledge that this proposal would not likely 

be supported by far right individuals and political leaders of Maryland.  In the 2019 federal 

                                                 
42 “Americans Want Government to Do More on Environment,” Gallup, March 29, 2018: 
https://news.gallup.com/poll/232007/americans-want-government-more-environment.aspx 
43 Pelton, Tom. “Examining MD Gov. Hogan’s Record on the Environment,” WYPR. September 12, 2018: 
https://www.wypr.org/post/examining-md-gov-hogan-s-record-environment 

https://news.gallup.com/poll/232007/americans-want-government-more-environment.aspx
https://www.wypr.org/post/examining-md-gov-hogan-s-record-environment
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budget proposed by President Donald Trump, there are plans to significantly cut funding 

to the EPA44. With 33.9% of Marylanders voting for President Trump in the 2016 

election45, there is potential to lose support amongst this group when proposing policy that 

does not align with the President’s agenda. SB808 could be viewed as an objection towards 

President Trump’s agenda and proposed budget cuts toward environmental efforts. 

While there are political challenges with introducing SB808 and creating this new 

grant program within your base party, this proposal has potential to strengthen your 

relationship with numerous environmental organizations and advocacy groups focused on 

Chesapeake Bay health. These would include: The Chesapeake Bay Program, The 

Chesapeake Bay Foundation, Maryland League of Conservation Voters, amongst others. 

While you have supported numerous environmental bills over the years, introducing SB 

808 will set a new narrative surrounding your environmental goals for the state. You have 

faced numerous criticisms of your efforts to enact and enforce environmental protection 

policy. Karl Raettig, executive director of the Maryland League of Conservation Voters, 

stated “but he’s [Governor Hogan] really not showing the kind of leadership we need in 

any of the areas. And really does not do the environment work that we need without a lot 

of prodding, and he won’t take bold leadership”46. Pushing forward and proposing this 

policy would be a strong stance that you are committed to the health of the Chesapeake 

and the overall environmental health of Maryland.  

                                                 
44 Murphy, Brian. “Cut EPA to 1990-level funding, Trump proposes” The News & Observer. February 12, 
2018: https://www.newsobserver.com/news/politics-government/politics-columns-blogs/under-the-
dome/article199690144.html 
45 “Presidential Election in Maryland, 2016,” Politico, Accessed on April 10, 2019: 
https://ballotpedia.org/Presidential_election_in_Maryland,_2016 
46 Pelton, Tom. “Examining MD Gov. Hogan’s Record on the Environment,” WYPR. September 12, 2018: 
https://www.wypr.org/post/examining-md-gov-hogan-s-record-environment 

https://www.newsobserver.com/news/politics-government/politics-columns-blogs/under-the-dome/article199690144.html
https://www.newsobserver.com/news/politics-government/politics-columns-blogs/under-the-dome/article199690144.html
https://ballotpedia.org/Presidential_election_in_Maryland,_2016
https://www.wypr.org/post/examining-md-gov-hogan-s-record-environment
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Recommendation 

Nonpoint source pollution, specifically stormwater runoff, are increasing the flow 

of pollutants levels into our Chesapeake Bay. As outlined throughout this proposal, there 

are grave consequences for increased pollutant levels. The policy proposal put forth in this 

memorandum has verified measures of success that it would meet the aforementioned goal 

of reducing nitrogen and phosphorus levels in the Chesapeake Bay by 15% by 2024. Under 

your leadership, Governor Hogan, measures need to be taken to address this problem. 

Therefore, after throughout analysis and careful consideration, introducing SB808 and 

authorizing the state to establish the Green the Gray Grant Program, is the needed action 

you need to pursue.   

Despite its weaknesses, this outlined proposal is the most cost-effective approach 

to addressing the problem and reaching the proposals’ expressed goal. Gray infrastructure 

approaches (i.e. water treatment facilities, storage basins, upgraded sewer systems and 

others) require significant long-term funding to establish, implement and maintain. While 

these approaches to would be effective in reducing the effects of stormwater runoff in 

Maryland, the financial costs of implementing gray infrastructure are too astronomical, 

especially given the other key policy priorities of your administration. Green infrastructure 

is the most cost-effective approach and leaves funding available for other priorities like 

education, healthcare and drug overdose prevention. Not only is it cost-effective, but there 

are proven case studies and research that investment in green infrastructure is an effective 

approach in reducing the amount of runoff and polluted waters entering Maryland’s 

watershed, and eventually, the Chesapeake Bay.  
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In addition to the proposals goal of reducing pollutant levels in the Bay, there is 

also strong political advantages with pushing forward with this bill. With recent policy 

developments and actions pursued by our President and his administration, there is 

amplified public concern on our federal government’s commitment to the environment. 

Federal funding is slated to significantly decrease, our country has pulled out of many 

environmental programs and alliances, and the effects of climate change are worsening. 

The time to take a firm stance that Maryland is committed to the environment is now. While 

there is strong reason to believe that this proposal will be enacted into law if pursued, 

simply introducing it to the Maryland General Assembly will demonstrate your strong 

leadership on environmental policy that the Maryland residents have desired during your 

time in office. Bold leadership will not only highlight your strength and power as a leader, 

but will also prove to Maryland residents that you are committed to the health of the 

Chesapeake Bay. Additionally, authorizing the state to create the Green the Gray Grant 

Program will empower local organizations and municipalities with the financial resources 

to utilize their knowledge, innovation and community to address stormwater runoff issues 

from a local lens. 

 There is no better time to introduce this legislation than now. Organizations like the 

Chesapeake Bay Foundation and the Maryland League of Conservation Voters are pushing 

hard for legislators to act now and commit to Chesapeake Bay recovery, and Maryland 

residents are now more than ever energized and invested in environmental policy. The fact 

that you are not up for reelection as Governor coupled with the desire that local 

organizations and residents have, fosters the perfect time for strong political action to be 

taken.  
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While attending the University of Delaware, Madison developed a passion for 
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at Johns Hopkins University.  

In her current role, Madison is the Senior Development Coordinator for The James 

Buchanan Brady Urological Institute at Johns Hopkins, in which she is responsible for 
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