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a b s t r a c t

Two Maryland watershed restoration and mitigation programs were assessed to determine

whether they are distributing resources fairly and equitably with respect to environmental

justice. A Freedom of Information Act was submitted to obtain the location and scope of all

registered wetlands impacts from Maryland’s Non-tidal Wetland Mitigation program and

the distribution of grant funds from the Federal Clean Water Act Section 319(h) which are

used to help eliminate water quality impairments caused by nonpoint sources of pollution.

Information retrieved from both programs was compiled on Excel and mapped on GIS by 8-

digit watershed. Findings indicate mixed results on geographic, racial, and socioeconomic

disparities in the location of programmatic wetlands projects funded by the state and of the

allocation of Section 319(h) dollars. It is anticipated the research will assist the efforts of

advocates for disadvantaged communities to argue for stronger environmental protections

and additional federal and state resources for environmental restoration.
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1. Introduction

1.1. The Chesapeake Bay

At about 322 km long and 6.5 km wide, the Chesapeake Bay is

the largest estuary of more than 100 in the United States,

residing inland from the Atlantic Ocean surrounded by the

states of Maryland and Virginia. The Chesapeake Bay’s

watershed is even more expansive, stretching more than

103,000 km2 across six states: New York, Virginia, Maryland,

Pennsylvania, West Virginia, Delaware, and the entire District

of Columbia. More than 17 million people live in the Chesapeake

Bay watershed, and with this comes both a significant reliance
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on the Bay’s natural resources to support the fishing and

tourism industries, and a substantial impact on the health of the

Bay from pollution, intense development, and overfishing. In no

state are these conflicts more apparent than Maryland, known

for its crabs, oysters, kilometers of Bay shoreline, and an

environmentally conscious citizenry that for three decades has

had local, state, and federally elected leaders voicing their

support for restoring the health of the Chesapeake Bay.

1.2. Chesapeake Bay clean-up

The restoration and protection efforts for the Chesapeake Bay

have inspired many of the initiatives, agreements, and

funding programs in Maryland.
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These efforts formally began with the creation of The

Chesapeake Bay Program from the Chesapeake Bay Agree-

ment in 1983, signed by the governors of Maryland, Pennsyl-

vania, and Virginia, the mayor of the District of Columbia, and

the administrator of the USEPA (Chesapeake Bay Program,

1996). The agreement established a Chesapeake Executive

Council consisting of designees of the signatories to imple-

ment plans designed to restore the Bay, and an USEPA liaison

office in Annapolis to help support the new Council. The 1983

agreement was followed up by a 1987 Chesapeake Bay

Agreement which established the first numeric goals to

reduce nitrogen and phosphorus pollution to the Bay by 40

percent by 2000 (Chesapeake Bay Program, 1987).

The next Bay Program agreement was Chesapeake 2000

(Chesapeake Bay Program, 2000) which set 102 wide-ranging

goals, and recognized that partnering with local watershed

organizations and governments to help restore local streams

and rivers would help to tackle the Bay’s problems at the local

level where many decisions on land use and transportation

were made. The agreement listed model ‘‘urban waters’’ that

needed to be restored in the Bay basin, including the Anacostia

River Baltimore Harbor, and Elizabeth River.

Although successful policies in retrofitting waste water

treatment plans, lowering air pollution, and reducing agricul-

tural land runoffs have been documented by the Chesapeake

Bay Program to have a positive effect on the Bay watershed,

the Bay restoration effort has made little to no progress in

improving key indicators. A significant challenge has been

population growth causing changes in land use from forest

and wetlands to urban and suburban neighborhoods (Chesa-

peake Bay Program, 2014). An annual 2011 report card on the

Bay’s health gave it a D+, down from a C� in 2010 (UMCES,

2011). The report observed a decline in several key areas

including excessive levels of chlorophyll a, declining water

clarity, declining aquatic grasses, and a worsened condition of

the benthic community. These stops and starts have been

common, for example, the 2006 report card also gave the Bay’s

health a D+, declaring that year as the worst Bay-wide water

clarity assessment since monitoring began in 1985. Similarly,

the report saw dramatic reductions in aquatic grasses and one

of the worst benthic community conditions since monitoring

started in 1996 (UMCES, 2006). In 2010, the USEPA mandated

that every Bay jurisdiction implement a Watershed Imple-

mentation Plan (WIP) to meet their Total Maximum Daily Load

(TMDL) ‘‘pollution diet’’ by 2025 (USEPA, 2009). The TMDL

includes limits on nitrogen, phosphorus, and sediment

loadings, and allows states to work with local governments

to build a plan watershed by watershed to reduce these

pollution sources. Although unsuccessful so far, the Bay

restoration effort has led to many environmental policies and

water quality programs in Maryland that are concerned

directly or indirectly with improving the water quality of

the Bay.

1.3. Maryland wetland regulatory policy

In 1970, tidal wetlands were regulated through the Tidal

Wetlands Act, and nontidal wetlands in the 1989 Nontidal

Wetlands Protection Act (MD State Government, 2013).

Building on these efforts, in 1997, Governor Parris Glendening
launched a Wetlands Restoration Initiative campaign to

restore 60,000 acres (242.8 km2) of wetlands, and chose 10

acres (0.04 km2) of flood plain along the Anacostia River in

predominantly African–American Bladensburg as the first

restoration project (Wheeler, 1997). Both tidal and nontidal

wetlands are protected through a ‘‘no net loss’’ policy

approach requiring new wetlands to be restored or created

to compensate for any wetland loss. The square acreage (km2)

requirements for wetlands mitigation are determined based

on the wetland type, but at a minimum require a 1:1

replacement ratio. Wetlands that are forested, are part of a

bank, or are of Special State Concern require higher replace-

ment ratios (Neff et al., 2011) Wetlands of Special State

Concern are designated for increased protection based on

their exceptional ecological and education value, they often

support rare and threatened plant and animal species in the

state (MDE, 2013).

In order to impact a wetland, a party must obtain state

authorization from the Maryland Department of the Environ-

ment (MDE) by demonstrating that a proposed impact is

necessary and unavoidable. As part of the review for this

application, MDE seeks to minimize impacts before requiring

mitigation. When determining the type and amount of

mitigation required, MDE originally preferred on-site mitiga-

tion projects followed by off-site options, mitigation banks,

and lastly fee-in-lieu payment. However, MDE has been

working for a couple of years to revise their mitigation

program to comply with the requirements of a new mitigation

rule announced by the USEPA Corps of Engineers (US Army

Corp of Engineers, 2008).

This rule prioritizes the establishment of wetland mitiga-

tion banks followed by fee-in-lieu, and then permittee-

responsible mitigation based on a watershed approach. The

watershed approach emphasizes the process of selecting and

approving sites for mitigation by an applicant should be driven

by assessment of watershed needs and how a particular type

of wetland restoration project can address those needs

(USEPA, 2008). This new focus on wetland mitigation banks

and fee-in-lieu appears to be an effort by the Federal

government and MDE to construct larger, more environmen-

tally beneficial wetlands projects that are easier to administer

and track when compared to hundreds of smaller off-site

mitigation projects.

1.4. Clean water act section 319

The Section 319 Nonpoint Source (NPS) Management Program

was established through amendments in 1987 to the Clean

Water Act (CWA). The purpose of the program is to exercise

federal leadership to help focus state and local nonpoint

source pollution reduction efforts. Under this program, states,

territories, and tribes receive grant money that supports a

technical assistance, financial assistance, education, training,

technology transfer, demonstration projects, and monitoring

to assess the success of specific nonpoint source implemen-

tation projects (USEPA, 2013). Funding can be used for

regulatory or non-regulatory programs. As required by Section

319 (a), all states must have assessment reports that identify

NPS pollution problems and sources attributable to water

quality impairments. Under 319 (b), states must have NPS
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management programs to control NPS pollution, which detail

the strategy for reducing pollution from nonpoint sources and

achieving water quality standards (USEPA, 2012a,b). The

Section 319(h) grants assist states in achieving the objectives

of their NPS programs.

1.5. Project objective

The Chesapeake Bay restoration effort has involved multiple

states, the federal government, non-profits, private stake-

holders, and billions of dollars in combined public and private

investment. Despite nearly 30 years of dedicated efforts and the

common goal shared by all of a healthy bay, progress has been

limited. Considerable analysis has been done on where key

health indicators are falling short and why, but there has been

little to no assessment of whether the public investment and

public resources marshaled by the government are being

applied effectively and equitably. One of the primary concerns

among environmental justice advocates if that people of color

and high-poverty groups do not receive a fair distribution of

environmental benefits and burdens particularly in a region like

the Chesapeake Bay where there is a high number of people of

color living near Bay resources in the state of Maryland.

Despite the efforts by the federal and state government to

institutionalize their efforts to reduce environmental inequal-

ities, polluting activities such as landfills, incinerators, coal-

fired plants, and hazardous waste sites are predominantly

located near people of color communities and the working

poor (Maantay et al., 2010; Wilson, 2009, 2010; Hutson and

Wilson, 2011; Bullard et al., 2007; Gee and Payne-Sturges, 2004).

These groups are vulnerable to environmentally sensitive

development and the corresponding loss of ecosystem

services and public health benefits from those services. Given

these persisting disparities, the state government should be

actively evaluating its environmental programs to ensure they

are not reinforcing the denial or dilution of the receipt of

environmental benefits by people of color and low-income

populations.

Furthermore, Maryland is on the cusp of implementing a

nutrient credit trading program to try and mitigate the

environmental impacts of development projects. It is impor-

tant to review existing offset and resource allocation programs

that are being implemented. These existing programs may

preview what will transpire with the nutrient trading program,

and offer lessons for how to ensure that program adheres to

environmental justice principles. This paper assessed wheth-

er two legal and policy devices in the state of Maryland are

directing investment and resources in patterns that deny

equal treatment for different areas of the state with respect to

environmental justice. Of particular interest are the state’s

wetlands impacts and the allocation of Federal Clean Water

Act Section 319(h) monies received and expended by the state.

2. Materials and methods

2.1. Methodology for wetland mitigation sites

Based on the existing wetland regulation policy in Maryland,

we divided the analysis into two broad categories for the type
of wetland restoration project taking place. One is the sites

created by MDE through the use of the fee-in-lieu funds that

were deposited into the Wetlands Compensation Funds. These

sites are called ‘‘programmatic sites’’, and provide a window

into how the state is directly selecting areas of Maryland for

wetlands restoration. There are also permittee responsible

wetlands, which are wetlands created by the applicant on the

impact site or offsite.

We received a list of all programmatic wetlands sites, their

size, and cost from MDE. We also obtained a database of all

MDE documented wetlands impacts by type since 1991. This

list included over 14,000 registered impacts and over 50

columns for different kinds of information, along with a

dictionary to understand the abbreviations for each column.

Upon further request, MDE provided maps created by

Geographic Information Systems (GIS) for Maryland’s 8 digit

and 12 digit watersheds.

Maryland takes a watershed approach to restoration, and

each of the 138 watersheds in Maryland has an 8-digit code

linking it to GIS data. These codes are used by federal, state,

and local governments to track various land use and

environmental activities by watershed. Maryland also has a

much greater number of 12 digit subwatersheds that serve the

same purpose at a more micro-level. Although analysis by 12-

digit subwatersheds would be more insightful, much of the

data received and reviewed was only linked to 8-digit

watersheds.

The list of programmatic wetlands was entered into a

Microsoft Excel spreadsheet with land size included, linked to

their GIS files, the 8-digit watershed GIS maps, and overlaid

with 2010 US census tracts. Multiple types of census data were

used to produce maps including % African–American/Black in

an area, % Hispanic, % non-white residents, and % persons in

poverty. The database of all registered wetlands impacts was

classified by 8-digit watershed, and three categories were

used. These were ‘‘total gains’’ by square footage, ‘‘total

losses’’ by square footage, and a new category was created

titled ‘‘net gains’’ which subtracted all of the impacts in the

‘‘total losses’’ column from the ‘‘total gains’’ column.

2.2. Methodology for analyzing 319(h) grant expenditures

From MDE, we obtained annual reports from 2006 to 2012 on

319(h) projects detailing active projects in Maryland. Data was

also downloaded from MDE through their online grants

tracking system, which detailed all projects by year as recent

as 2012 and dating back to the origination of the program. Each

project listed included a description, project type, grant

amount, and location by county and 8-digit watershed.

Unfortunately, the years 1989–1998 could not be used because

they did not include project descriptions or the 8-digit

watershed code that would link them to a GIS map. Grants

for the year 2001 were also absent from the tracking system.

A considerable number of projects took place in multiple

watersheds, but listed a dollar amount for the entire project. In

order to record these projects, we divided the total expendi-

ture for the project by the number of watersheds and allocated

each of those watersheds an equal amount of money. For

example, if a project was listed as costing $400,000 and taking

place in two 8-digit watersheds, we assigned each watershed
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$200,000. For each year, there were a few ‘‘statewide’’ projects

that focused on technical assistance and administration of the

319(h) program. Since these expenditures were not specific to a

location in Maryland, they were excluded from the analysis. A

few projects in the database were excluded because they were

missing the 8-digit watershed code and could not be linked to

the GIS. Of the projects missing from the assessment because

of insufficient information, most listed the county they were

located in, and these counties were predominantly rural.

The list of 319(h) projects were linked to the 8-digit

watershed GIS maps and overlaid with 2010 census data at

the census tract level. We obtained sociodemographic data on

% African–American/Black, % Hispanic, % persons in poverty,

% less than high school education, % homeownership, %

unemployment and median household (HH) income. We used

ArcGIS 10 to produce maps illustrating the spatial relationship

between location of 319(h) projects and 319(h) fund allocation

and sociodemographic composition at the tract level. For non-

white residents and the poverty rate, maps were broken up

into the years 1999–2005, 2006–2012, and 1999–2012. This was

done to provide additional analyses to assess spatial relation-

ship between distribution of watershed projects and allocation

of 319(h) funds and racial/ethnic and SES composition at the

census tract level during the specified time intervals.

Additional maps were produced for % unemployment, %

homeownership, median HH income, and % with less than HS

education.

3. Results

3.1. Wetland findings

In Fig. 1a, the programmatic wetlands projects were observed

to have clear disparities when it came to race, and to a lesser

degree poverty. The predominantly non-white areas of the

state received few to no wetlands projects, while predomi-

nantly white areas gained most of the wetlands.

Of the 75 programmatic wetlands projects performed by

the state, only three took place in census tracts where greater

than 50% of the population was made up of people of color.

These three projects combined for a mere 20.7 acres (0.08 km2)

of the 499.4 acres (2.02 km2) documented as part of the

program. Only 11 of the projects occurred in census tracts

where greater than 25% of the population were people of color,

although 157.2 acres (0.64 km2) of wetlands were created in

large part due to a 92 acre (0.37 km2) project in Caroline County

on the Eastern Shore in a census tract that was 27.6% Hispanic.

On average, the percent non-white population in the census

tracts that these state-sponsored projects were performed in

was 16.1%, which stands in contrast to Maryland’s demo-

graphics as a whole, where non-whites make up greater than

40% of the population.

In Fig. 1b, we found that the poverty rate is not as stark as the

non-white map; there are areas of the Eastern Shore with high

poverty rate areas benefitted from wetlands projects. However,

a comparison of the map of the majority non-white parts of the

state with the map of parts with large pockets of poverty

indicates that poor non-white areas have received very few if

any wetlands projects. While roughly 10% of Maryland
residents live below the federal poverty line, the programmatic

wetlands projects went to census tracts averaging a poverty

level of 7.6%. The combined racial and economic disparities can

be especially stark for Baltimore City, a predominantly African–

American jurisdiction which has a poverty level of 24%, yet

received no documented wetlands projects.

In Fig. 2a, we observe no clear pattern of inequity by race/

ethnicity for registered wetland impacts, the bulk of which are

permittee-originated indicate no clear pattern of inequity.

There are some majority people of color watersheds that have

gained wetlands and others that have lost. Likewise, in Fig. 2b,

we found some high poverty areas of the state have lost

wetlands, while others have gained wetlands. For example,

the 8-digit watershed covers the Anacostia River, an urban

watershed spanning tributaries in Prince George’s County,

Montgomery County, and the District of Columbia that is

heavily polluted and in dire need of protection and restoration.

Although the Anacostia Watershed has a 66.8% non-white

population, including communities of color with higher levels

of poverty along the border between Prince George’s County

and Washington, DC, the Watershed has lost 74 acres

(0.30 km2) of wetlands to development. Only 37.1 acres

(0.15 km) have been restored in the Anacostia Watershed,

meaning Maryland’s wetlands mitigation policy has led to a

loss of 36.9 acres (0.15 km2) for the Anacostia.

In contrast, Gwynns Falls, a watershed that originates in

Baltimore County before flowing into Baltimore City and

entering into the Patapsco River, lost 9.4 acres (0.04 km2) of

wetlands to development, but gained 18 acres (0.07 km2) of

wetlands through mitigation projects, leading to a net gain of

8.6 acres (0.03 km2) of wetlands. Gwynns Falls has a 69.8% non-

white population.

The map and the data behind it indicate there are similarly

conflicting results in majority white and rural areas of the

state, such as parts of Western Maryland and the Eastern

Shore. For example the Wye River 8-digit watershed on the

Eastern Shore has an 11.3% non-white population, lost 2.2

acres (0.01 km2) of wetlands and received no mitigation

projects. A little further south, the Lower Choptank River

area with similar demographics, received a net gain of 4.7

acres (0.02 km2) of wetlands.

Table 1 shows the top 10 watersheds with a net gain of

wetlands and the top 10 watersheds with a net loss of

wetlands. Watersheds with significant non-white populations

and close to 10% levels of poverty made both lists, as did those

with heavily white populations and low levels of poverty.

3.2. Section 319 findings

Over $3.5 billion in Section 319 grant funds has been

distributed nationwide since 1990 (USEPA, 2012a,b), and

considerably more has been leveraged through state matching

funds. Since 1990, Maryland has received $48.6 million and

matched it with $32.4 million for a total of $81 million. On

average, $3–$4 million is expended in Maryland annually on

the Section 319 program (Shanks, 2013).

Fig. 3a and b illustrate clear racial disparities in the

allocation of 319(h) funds, as most money went to the white

and rural areas of the state. There were similar inequities

based on the poverty level.



Fig. 1 – (a and b) Programmatic Wetlands Acreage by Percent Non-White in Maryland and Programmatic Wetlands Acreage

by Percent Poverty in Maryland (US Census 2010).
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Fig. 2 – (a and b) Net Wetlands Impacts by Non-White in Maryland, US Census 2010 and Net Wetlands Impacts by Percent

Poverty in Maryland (US Census 2010).
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Table 1 – Top 10 watersheds for net gain of wetlands and net loss of wetlands in relation to percent non-white and percent
poverty in the state of Maryland.

8-Digit watershed Net wetlands gained (acres) % Non-white % Poverty

Isle of Wight Bay 194.5 (0.79 sq km) 12.1% 5.3%

Liberty Reservoir 114.7 (0.46 sq km) 8.6% 3.8%

Little Patuxent River 111.9 (0.45 sq km) 40.8% 4.0%

Aberdeen Proving Ground 67.1 (0.27 sq km) 41.5% 5.1%

Bush River 36.6 (0.15 sq km) 31.4% 5.5%

Back River 31.9 (0.13 sq km) 44.9% 9.5%

West River 15.0 (0.06 sq km) 16.1% 5.1%

Wicomico River Head 10.2 (0.04 sq km) 27.9% 7.6%

Upper Pocomoke River 9.8 (0.04 sq km) 13.3% 9.4%

Little Choptank 9.6 (0.04 sq km) 15.2% 4.7%

8-Digit Watershed Net Wetlands Lost (Acres) % Non-White % Poverty

Anacostia River �37.0 (�0.15 sq km) 66.8% 8.4%

Lower Wicomico River �34.1 (�0.14 sq km) 25.9% 9.8%

Bird River �20.0 (�0.08 sq km) 24.8% 4.1%

West Chesapeake Bay �11.9 (�0.05 sq km) 17.4% 3.7%

Miles River �6.5 (�0.03 sq km) 15.0% 4.9%

Patuxent River Upper �5.6 (�0.02 sq km) 43.7% 3.1%

Severn River �5.3 (�0.02 sq km) 22.8% 3.9%

Eastern Bay �4.8 (�0.02 sq km) 8.9% 4.6%

Kent Island Bay �3.9 (�0.02 sq km) 7.1% 3.3%

Lower Pocomoke River �3.8 (�0.02 sq km) 27.8% 13.0%
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Of the $28 million analyzed from the grant program, the

average amount any given watershed received was $203,023.

Of this amount, the top 10 watersheds receiving funds are

displayed in Table 2, along with their percent non-white

population and poverty level. The only watershed on this list

with a majority non-white population was the Anacostia

Watershed. Not a single watershed with a poverty level of 10%

or greater was a top recipient, despite that level of poverty

being above the average for the state of Maryland as indicated

by the 2010 census.

3.3. Statistical significance

When we test for statistical significance using Kendall’s Tau

we find weak positive correlations between the non-white %

and programmatic wetlands, 319 funds, and net wetland

impacts. However, only 319 funds are statistically significant.

The same test of statistical significance for poverty found a

weak positive correlation for net wetland impacts, a weak

negative correlation for 319 funds, and no correlation for

programmatic wetlands. None of these were found to be

statistically significant. The results from the Kendall’s Tau test

are displayed in Table 3.

4. Discussion

In this study, we encountered mixed results. A Kendall’s Tau

test for statistical significance found a weak positive correla-

tion for racial/ethnic disparities in the distribution of 319

funds. The test found all other correlations, positive and

negative, to not be statistically significant. However, it was

evident from the maps that were produced and the data that

many parts of the state with high non-white populations and a

high level of poverty were receiving little to no programmatic

wetlands or 319 funds and to a lesser extent with the net
wetland impacts on watersheds. One possible weakness of the

analysis that lead to the mixed results may be the fact that it

does not take a sample of wetlands projects or 8-digit

watersheds that 319 funds were directed to. Since the study

looks at all projects and all watersheds, the fact that there are

many more census tracts and watersheds with high percen-

tages of white populations allows for some of these areas to

receive zero resources and offset the more urban and compact

areas with a high non-white population that also received

close to zero resources. This means that population is not

accounted for; a rural watershed with 5000 people that

receives no funds counts the same in a statistical test as an

urban watershed with 500,000 people that receives no funds.

It is clear predominantly non-white areas of the state

received few to no wetlands projects, while predominantly

white areas gained most of the wetlands. Areas with large

numbers of non-whites in poor areas of the state received

minimal wetlands projects. In addition, there were racial/

ethnic disparities in the spatial allocation of 319(h) funds in

the state of Maryland. Of the $28 million provided during this

time span, the Anacostia River was the only watershed in the

top 10 recipients of 319(h) funds where people of color made up

more than 50% of the population.

Watersheds where people of color made up more than 50%

of the population accounted for $2,134,832 (7.6%) of the

distributed funds. Watersheds where people of color made up

at least 40% of the population (40% of the state is non-white

according to Maryland’s 2010 census data) accounted for

5,029,266 (18.0%) of the distributed funds. Watersheds where

at least 10% of the population was living in poverty (10% of the

state is in poverty according to Maryland’s 2010 census data)

accounted for $2,936,896 (10.5%) of the distributed funds.

There may be different causes for the observed racial/

ethnic, SES, and geographic disparities found in the construc-

tion of programmatic wetlands and the allocation of 319(h)

grant funding. For programmatic wetlands, it may be a case of



Fig. 3 – (a and b) 319(h) Money from 1999 to 2012 Allocated by Percent Non-White at the Census Tract Level in Maryland (US

Census 2010) and 319(h) Money from 1999 to 2012 Allocated by Percent Poverty at the Census Tract Level in Maryland (US

Census 2010).
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Table 2 – Top 10 watersheds for 319 (h) funding in relation to percent non-white and percent poverty in the state of
Maryland.

8-Digit watershed Dollar amount % Non-white % Poverty

Corsica River $3,262,246 12.8% 5.6%

Lower Monocacy River $2,918,959 17.6% 3.4%

Antietam Creek $2,363,628 9.6% 7.3%

Back River $2,338,681 44.9% 9.5%

Upper Choptank $1,593,001 17.2% 9.8%

Anacostia River $1,259,023 66.8% 8.4%

Upper Monocacy River $1,042,747 7.2% 7.8%

Isle of Wight Bay $976,282 12.1% 5.3%

Savage River $952,890 4.0% 4.9%

Jones Falls $884,000 27.7% 9.1%

Table 3 – Kendall’s Tau and P value.

Programmatic projects ( p value) 319 Funds ( p value) Wetland impacts ( p value)

% Non-white 0.11 (0.11) 0.17 (0.00) 0.04 (0.48)

% Poverty 0 (1.00) �0.07 (0.25) 0.05 (0.36)
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large chunks of real estate being cheaper and easier to find in

rural areas of Maryland, which has ambitious goals for

restoring tens of thousands of acres (km2) of wetlands.

Intuitively, building 2 km2 worth of wetlands on the Eastern

Shore for the same price as it would cost to build 1 km2 in the

DC region is preferable. Additionally, since the state is

prioritizing the construction of large wetlands over small

ones, it may be easier to find land owners to partner with in

regions with a lot of rural farmland, rather than urban areas.

The availability and creation of offsite mitigation projects

are often driven by private sector companies that create

wetlands sites for developers whose projects impact a

wetland. A quick scan of this industry turned up a number

of companies serving Maryland including Evergreen Environ-

mental and Greenvest LLC. Although any wetlands impact

requires state approval, the prevalence of these companies is

an indication that off-site wetlands mitigation is a money-

making venture and the choice of mitigation sites a permittee

has to choose from are driven by the private sector’s quest for

profit, not state planning.

For Section 319(h) grant funds, the environmental justice

disparities may have a number of causes. One is that although

the Chesapeake Bay watershed receives runoff from 90% of

the state, Maryland’s 319(h) grants program directs some of

the grants to Maryland’s Coastal Bays watershed on the

Eastern Shore and the Youghiogheny River watershed in

Western Maryland, areas of the state that are predominantly

white. Another possibility goes to the same ‘‘bang for the

buck’’ mentality for creating wetlands, which is that

agricultural nonpoint source pollution is cheaper to address

than urban nonpoint source pollution. With limited funds,

resources are being directed to projects that achieve the

greatest pollution load reductions for local watersheds and

the Chesapeake Bay.

However, the most significant cause for the disparate

allocation of Section 319(h) money may be that the Clean

Water Act defines stormwater discharges from Municipal

Separate Storm Sewer Systems (MS4s) as point sources,

which are required to get permits under the Act (Minerva,

personal communication, 2013). Therefore, much of the
pollution from urban, more diverse areas are covered under

permits, which USEPA discourages states from using 319(h)

grant funds in these areas. In their most recent nonpoint

source program grants and guidelines issued in April of 2013,

USEPA states ‘‘319 funds may be used to fund any urban

stormwater activities that do not directly implement a final

municipal separate storm sewer system (MS4) NPDES

permit’’ and ‘‘states may use 319 funds for those urban

stormwater activities that do not directly implement a final

NPDES permit (e.g., not explicitly required in a permit or plan

required by the permit) or an order applicable to regulated

stormwater discharges under Clean Water Act 402 (p). These

include aspects of Phases I and II activities that may support

but to not directly implement activities required by Phase I or

Phase II permits, as well as activities that go above and

beyond permit requirements’’ (USEPA, 2013). Considering the

significant costs of complying with these urban stormwater

permits in Maryland, its less likely projects will be sought

that are not associated with the permit requirements listed

by the USEPA.

Based on this guidance and the comparatively lower cost of

addressing nonpoint agricultural pollution, it is unsurprising

the bulk of the projects funded through the 319(h) grant

program deal with agricultural runoff. However, agriculture

conservation programs that predominantly go towards water

quality are heavily funded in comparison. While the 319(h)

program has distributed over $3.5 billion in total since 1990,

conservation programs funded through US Department of

Agriculture (USDA) by the Farm Bill, much of which goes to

addressing agricultural nonpoint source runoff, have received

over $5 billion annually (Stubbs, 2012).

The 2008 Farm Bill authorized $188 million in new

conservation funding to support Bay watershed restoration

over 5 years (Blankenship, 2008), which came close to doubling

the $80 million a year that was being used by farmers for

watershed restoration projects. This level of funding is not

surprising given the considerable impact of pollution from

agriculture on the Bay, but it calls into question whether the

Section 319(h) program should be as focused on agriculture as it

is. It calls into question whether states and local governments



e n v i r o n m e n t a l s c i e n c e & p o l i c y 4 5 ( 2 0 1 5 ) 6 7 – 7 876
should be discouraged by the USEPA from funding urban

stormwater projects given the massive, largely unfunded

mandates being imposed on urban areas through the NPDES

and MS4 permits as part of the Chesapeake Bay restoration

effort.

The TMDL behind this effort includes limits on nitrogen,

phosphorus, and sediment. While these pollutants are serious

causes of poor water quality, local watersheds in the Bay suffer

from many other ailments. According to a recent USEPA report

(Blazer, 2012), 72% of the Bay and its rivers have been identified

as having a problem with toxic contaminants, including

polychlorinated biphenyls (PCBs), polycyclic aromatic hydro-

carbons (PAHs), pesticides, and mercury. There were also

contaminants found in specific areas because of unique

pollution sources of industry, including dioxins, petroleum,

and lead.

Although not widely recognized, many of these chemicals

and contaminants manifest themselves in local urban water-

sheds and have drastic effects on the Bay’s ecosystem. For

example, the Anacostia River has a problem with trash so

severe it has its own TMDL, requiring the removal or capture of

1.2 million pounds of trash annually (USEPA, 2010). Much of

the trash is made up of plastics that along with other sources

of toxic pollution contaminate the health of river. A recent

study by the Anacostia Watershed Society found that

predominantly African–American, Latino, and Asian anglers

were catching and eating the river’s contaminated fish.

Potential health problems that may be associated with these

exposures included liver disease, cancer, developmental

effects, and effects on the immune and endocrine systems

(Anacostia Watershed Society, 2012). These health and water

quality ailments are not unique to the Anacostia among urban

watersheds in Maryland and around the country.

This begs the question of whether the lens through which

the USEPA, Maryland, and other states approach Bay restora-

tion is protecting clean water and a healthy environment for

everyone. Or, upon review of the development of program-

matic wetlands and the distribution of 319(h) grants, is our

effort skewed by a ‘‘bang for the buck’’ mentality focused on

picking the low hanging fruit at the expense of the most

environmentally degraded areas of the state? Can we afford to

‘‘save’’ the Bay and in doing so sacrifice our urban, established

communities? Why is the term ‘‘environmental justice’’

missing in every single Bay agreement? These are the

questions that must be raised, and answered.

A number of actions should be taken to improve the equity

in these restoration programs and the effectiveness of the

programs themselves. One is simply better tracking and

monitoring of data. Wetlands data managed by MDE were

disjointed and in different places. The grant tracking system

for Section 319(h) funds was incomplete for many of its earlier

years, and inexplicably did not list grants for the year 2001.

Some project reports were thorough and could be easily linked

to specific watersheds by their 8-digit code, while others

neglected to list it. Understandably, better data management

probably requires additional staff to do data entry and operate

more advanced records management systems.

From a policy perspective, Maryland should work with the

USEPA to revise its guidance on the 319(h) grant funds to allow

and encourage urban stormwater retrofits just as it does
agricultural conservation projects following environmental

justice principles. Maryland could also follow the model it sets

for minority contracting opportunities, and set a statewide for

a certain percentage of 319 grant money, wetland compensa-

tion fund money, or all environmental restoration money to go

to watersheds with predominantly low-income or majority

people of color populations.

Also, changes to wetlands policy could better protect

disadvantaged areas from losing environmental amenities. As

part of an effort to address environmental justice concerns,

MDE created an Environmental Benefits Districts (EBDs)

initiative to concentrate state resources in communities most

in need of environmental protection. The initiative led to areas

of Prince George’s County, East Baltimore, Easton, and South

Baltimore being designated as EBDs before new applications

for designations were halted (MD Dept. of Environment, 2013).

Maryland could use the framework from the EBD initiative to

protect select communities from environmental destruction,

specifically wetlands loss.

In 2008, the state legislature passed House Bill 1056 which

established application fees for wetlands impacts activities

requiring a permit. The fees are tiered based on the size of the

wetlands impact proposed, which the largest fee set at $7500

for 1 acre (4046 m2) or more with the impact area in acres (m2)

multiplied by $7500 (MD Dept. of Environment, 2009).

Communities should be able to apply for designation for

enhanced environmental protection, and if granted by the

state, application fees for impacts such as wetlands destruc-

tion should be steep, and the mitigation should have to be

done within that community’s 8-digit watershed. Another

policy mechanism to the wetlands program to improve

effectiveness is the establishment of a performance bond

that a developer must deposit prior to destroying a wetland,

and then may retrieve after completing the corresponding

mitigation project. This tool would help clear up enforcement

headaches that MDE faces in having to pursue developers

who destroyed a wetland, built their facility, and then

neglected to construct or maintain a new wetland as required

by the law.

5. Conclusion

In this study, we observed through our maps a racial/ethnic

and to a lesser extent socioeconomic disparities in the spatial

distribution of programmatic wetland funds and 319(h) funds

in the state of Maryland. However, the only disparity that was

determined to be statistically significant by a Kendall’s Tau

test was the amount of 319(h) funds going to non-white areas

of the state. Most of the money from 1999 to 2012 went

primarily to white and rural areas of the state. It may be that

while non-white areas received few resources or projects,

there were also many watersheds in majority white areas of

the state that received no funds, which impacted the results of

the Kendall’s Tau test. A more in depth analysis of this topic

should look at a random sample of these watersheds that

accounts for population density.

The state of Maryland particularly MDE and the USEPA

need to perform better monitoring and tracking of program-

matic wetland funds and 319(h) funds data. In addition,
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Maryland should allow more autonomy in the acquisition and

use of funds to restore wetlands in urban areas through the

Environmental Benefits Districts (EBDs). Also, the state of

Maryland should work with the USEPA to revise its guidance

on the 319(h) grant funds to allow encourage urban storm-

water retrofits. This change would benefit efforts to reduce

stormwater inputs to the Bay from metropolitan areas in

the state of Maryland in the Anacostia watershed, Patuxent

river region, and Baltimore City including around Baltimore

Harbor.

An equally important impact of this change would be to

better ensure that the Clean Water Act provides environmen-

tal protection and restoration projects to communities of color

and communities with high levels of poverty. These commu-

nities are more likely to face health threatening environment

problems from intense industrial development and the loss of

the natural environment. For Clean Water Act resources to not

be invested in areas with the highest level of industrial

development, legacy pollution sites, NPDES permitted facili-

ties, and stormwater runoff is highly problematic and

disruptive to efforts to make these communities healthier

and more sustainable (ecologically, socially, and economical-

ly). Federal and state funds should address these disparities,

not extend and reinforce them.

Appendix A. Supplementary data

Supplementary data associated with this article can be

found, in the online version, at http://dx.doi.org/10.1016/

j.envsci.2014.08.007.
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