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Introduction  

 
A Roadmap for Adapting to Coastal Risk is derived 

through a participatory process with community 

stakeholders identifying hazard and climate vulnerabilities 

and planning priorities. This Roadmap was prepared 

through a hands-on workshop focused on Delaware 

County’s coastal municipalities and was partially funded 

through the National Sea Grant’s Community Climate 

Change Adaptation Initiative (CCCAI). 

 

In support of Pennsylvania Sea Grant and other local 

partners, the NOAA Coastal Services Center designed 

and facilitated the Roadmap Workshop, stepping local 

decision-makers and staff through considerations of 
hazards and climate risks, economic and societal vulnerabilities, infrastructure issues and 

priorities, and ecosystem resources and stressors.  

 

Workshop participants were divided into four 

groups that each created a set of storyboards 

using materials provided including maps, photos, 

reports, and key statistics. The resulting 

storyboard collages expressed each group’s 

perspective and assessment.  

 

For this report, the storyboards from all four 

groups have been combined into a collective group assessment. The report narrative 

emphasizes major points from the collective assessment and the report presentation provides 

an accompanying graphical representation, compiled from the original storyboard materials and 

concepts.  

 

Each section of the assessment also includes an analysis summary that dives a little deeper into 

some of the vulnerabilities, issues and suggestions raised in the group assessment. The analysis 

summary and recommendations can be used as a starting point for developing proposed 

actions, determining priorities, identifying potential partnerships or defining next steps. 

 

 

 



 

 

The sections in this report coincide with the steps in the Roadmap process.: 

 

1. Getting Started—define community goals and 

objectives and highlight priority issues and drivers for 

consideration throughout the assessment. 

2. Hazards Profile—explore relevant hazards, climate 

trends and potential impacts as a starting point for 

considering community vulnerabilities. 

3. Societal Profile—evaluate strengths and 

vulnerabilities of local population through analysis of 

demographics combined with local knowledge and 

expertise. 

4. Infrastructure Profile—identify the strengths and 

vulnerabilities of the built environment through 

geographic analysis combined with local knowledge. 

5. Ecosystem Profile—consider the strengths and vulnerabilities of important natural 

resources through data assessment combined with local expertise. 

6. Taking Action—explore opportunities and challenges for risk-reduction through 

education, planning and regulatory processes.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Step 1— Getting Started 

(Community Profile) 
 

1.1  Workshop Rapid Assessment 

 

To set the stage for the remainder of the workshop 

and provide an overall description of the study area, 

workshop participants developed community 

profiles characterizing the area and identifying key issues and 

themes across the communities.  The following points are some of 

the highlights taken from the community profiles: 

 

 

Livability 

Delaware County is one of the best areas of the country to live 

in – moderate climate, few weather hazards, well established 

infrastructure (roads, rails, airport, deepwater ports), close to 

large populations (Philadelphia, New York, Washington). 

The local area is rich in early history.  It was settled by Swedes 

and supported some of the country’s earliest industrial 

development. 

Communities have deep roots with many families settling in the 

area when factories opened in the early 1900s and many others 

coming to the area in the post-war development boom. 

 

 

 

 

 

 

 

 

 



 

 

Environment & Recreation 

Many recreational opportunities are provided by the 

Delaware River and tributaries.  There is an ongoing 

movement to convert many of the abandoned 

industrial sites along the river to recreational uses. 

There are a few coastal areas that remain or have 

been restored to their natural state.  The John Heinz 

National Wildlife Refuge at Tinicum is a significant 

regional resource and is the only refuge in the system 

located in an urban setting. 

 

Population and Development 

The County has a contrast between areas of high population density 

and industrial areas with few residents. 

Riverfront redevelopment is bringing new uses and people back to the 

waterfront after years of industrial predominance along the river. 

Current airport expansion plans highlight conflicts between economic 

development benefits and community impacts on local property, 

natural resources and hazard risks. 

 

Political & Economic Drivers 

With 49 municipalities in Delaware County political fragmentation is a real challenge and 

municipalities often lack resources or incentives for cooperating or coordinating on regional 

initiatives. 

Setting and enforcing development standards in the current economic climate is politically 

charged, especially when local municipalities are competing for economic development that 

brings needed tax base and jobs. 

Local actions to reduce current hazard impacts 

often struggle to overcome public perceptions 

because too many people do not see the risks as 

problems or priorities.  Efforts to reduce 

potential impacts from future climate conditions 

are likely to face even more public skepticism 

due to uncertainties, long-term timescales and 

politicization of climate change issues. 

 



 

 

1.2 Existing Plans and Studies 

Analysis 

 

Key information was pulled from relevant 

studies, reports and plans to help identify 

community issues and priorities.  Some of the 

important issues included: 

 

 

 

Population and employment projections for the area out to 2035 are flat, estimating very 

limited growth (1% population growth and 3% employment growth). 

 

 

The area has significant challenges with 

fragmentation associated with a large 

number of jurisdictions and limited cross-

jurisdiction collaboration. 

 

While the study area is relatively small in 

comparison to the metro region, there is 

significant population and economic diversity 

between the different local jurisdictions, 

generating very different issues and 

priorities. 

 

 



 

 

The commonalities across jurisdictions in the study area include similar interests and needs 

related to transportation, economic development, and public safety/hazards management. 

 

 

 

Leaders across the Delaware River Valley Region also 

identify significant economic development challenges 

associated with the region’s poor local business climate (high 

taxes and limited employment opportunities), lack of 

available sites for large-scale commercial opportunities, and 

difficulties in remediating and redeveloping brownfield sites. 

 

While Delaware County also faces many of these challenges, 

within the context of the larger region, the study area is well

-positioned as a potential valuable resource.  A 

recommended regional focus on building an energy efficient 

economy could jump-start a new vision for economic 

development in coastal Delaware County that could both 1) 

galvanize cross-jurisdiction collaboration and 2) address 

current and future hazard risks in a broader context related 

to ―green jobs‖.  

 

 

 

 

  



 

 

Geospatial information and analysis helps in identifying and communicating potential issues and 

opportunities in the context of specific locations.  Some key points identified in the community 

profile maps include: 

There are very large areas of industrial and commercial 

land uses located in nearly all jurisdictions along the 

Delaware River, generating both challenges and 

opportunities for long-term sustainability. 

The open space and recreation areas along the riverfront 

are of particular significance in light of the other existing 

land uses.  While these areas may be valuable for wildlife 

and human uses, they also provide critical water quality, 

flood control and land use buffering functions. 

Population is heavily concentrated in small communities just 

beyond or outside the industrial areas.  In some cases these 

locations are also characterized by high rates of poverty 

and unemployment.  These small communities and their 

relationships between the local population to the industrial 

and waterfront areas should factor significantly in the 

identification of future development scenarios and 

consideration of adaptation alternatives.   

 



 

 

Step 2— Hazards Profile 
 

2.1  Workshop Rapid Assessment 
 

Workshop participants developed hazard profiles identifying key hazard threats and related 

climate issues in the area.  The following points are some of the highlights taken from the hazard 

profiles: 

 

Weather 

Region has a variety of different types of weather extremes including; 

winter weather storms (snow, ice, freezing temperatures), intense 

rainfall events, thunderstorms, hurricanes and nor’easters, and 

extreme heat events.  

Although the area’s climate is generally moderate, extreme events are 

experienced with some degree of regularity.   

 

 

Flooding 

Flooding is a major problem throughout 

the area with major watershed issues 

impacting many of the municipalities that are 

located at the bottom of large, highly 

populated watersheds.  We are affected by 

the stormwater management and flood 

control practices of numerous 

municipalities. 

 

There are significant problems with managing stormwater, especially given the challenges of 

our location in the watershed and the difficulties of coordinating and managing across multiple 

jurisdictions. 

 

Coastal Flooding 

The area has experienced significant coastal flooding along the tidal tributaries.  There are very 

low-lying areas subject to tidal and storm surge flooding. 



 

 

We do not seem to have a very good handle on our overall 

risks of different types of flooding.  There is a need to better 

understand how changes throughout the watersheds are 

impacting flood risks.  We also do not have adequate 

information on coastal flooding and storm surge risks to 

inform ongoing decision-making 

 

 

Climate Trends 

Long term climate trends affect our hazard risks in 

various ways.  Increases in heavy rainfall and snowfall 

events, extreme hot and cold temperatures, and rising 

water levels along the coast are all issues of potential 

concern for their impacts on hazards.  There is a need 

to better understand how large scale shifts in climate 

affect our weather hazards.   

Other effects of climate shifts are also likely to 

impact local conditions in various ways.  Information 

about potential impacts on infrastructure, environment, 

energy and economic resources can help us to better 

understand and address risks in appropriate systems. 

 

Hazard Impacts 

Hazard impacts that affect life safety, human health, and access to emergency services should 

be identified and prioritized for action.  Several known areas of vulnerability were noted 

across the area.  

Flooding and sea level rise effects on water quality and industry are of particular concern in 

the coastal areas. 



 

 

2.2 Existing Plans and Studies Analysis 

 

Key information was pulled from relevant studies, reports and plans to help identify community 

issues and priorities.  Some of the important issues and highlights are summarized below. 

Hazard Events & Losses 

Severe weather accounts for approximately two-thirds of the hazard events in Delaware 

County, followed distantly by winter 

weather and flooding events.  When 

looking at damages however, flooding 

accounts for over half of the County’s 

losses, followed distantly by drought and 

severe weather. 

 

Flooding (Excerpted from County Hazard Mitigation Plan)  

Flooding, particularly flash flooding, has 

been identified as the most significant 

natural hazard in Delaware County. 

While flooding is often localized to 

streets and small neighborhoods, the 

County has historically experienced 

periodic storm events that affect 

multiple communities over a large area.  

 



 

 

In winter and early spring (February to April), major 

flooding has occurred as a result of heavy rainfall on 

dense snow pack throughout contributing watersheds, 

although the snow pack is generally moderate during 

most winters. 

 

Winter floods also have resulted from runoff of intense 

rainfall on frozen ground, and local flooding has been 

exacerbated by ice jams in streams and creeks. 

 

Summer floods have occurred from intense rainfall on 

dry hard-packed or previously saturated soils. Summer 

thunderstorms that deposit large quantities of rainfall 

over a short period of time have also produced flash 

flooding. In addition, remnants of hurricanes and tropical 

storms occasionally bring intense rainfall to the area in late summer and early fall. 

 

The severity of flooding is determined by several factors including rainfall intensity and 

duration or volume rate of snowmelt. Additional conditions found within the County that can 

exacerbate the effects of floods include steep slopes, obstructions, hazardous materials 

facilities, and quantities of impervious surface. 

 

The lower portions of the Darby and 

Cobbs Creeks experience significant 

flooding problems during heavy rainstorms. 

Darby Creek and its tributaries, in 

particular Naylor’s Run, overflowed their 

banks during a series of strong storms in 

August of 2004. The resulting flash floods 

in Haverford Township, Upper Darby 

Township, and Darby Borough damaged 

500 homes and 80 businesses. 

 

Flooding associated with coastal storms and tidal events can also impact communities along 

the waterfront.  Maximum water levels can have a significant effect on the potential for storms 

to result in coastal inundation/flood damages. Maximum water levels are the sum of the effect 

of high wind speed and low atmospheric pressure, in addition to the timing and strength of the 

tide when the storm reaches its peak strength.  



 

 

Heat (Excerpted from County Hazard Mitigation Plan)  

Periods of extreme heat occur frequently in the summer months in 

Delaware County. Heat waves lasting for extended periods are 

particularly dangerous for vulnerable populations. The severity of 

extreme heat is based on the ambient air temperature coupled with 

the relative humidity. 

 

A prolonged heat wave that occurs during drought conditions can be 

very dangerous as the necessary water resources needed are limited. 

If extreme temperatures remain for a prolonged period, power 

supplies may be affected as electricity demands from air conditioners 

overdraw the supply leading to rolling brownouts, further 

endangering people’s health. 

 

Urban areas can also exacerbate a heat wave when stagnant 

atmospheric conditions trap pollutants, thus adding 

contaminated air to excessively hot temperatures. This could be 

an issue in the heavily developed areas of the County. 

 

From 1994 to 2005 there were 27 excessive heat events 

reported for the County.  These events lasted between 1 and 

30 days, although most events were in the 2 to 5 day range.  

Regardless, most of these events involved significant health-

related impacts including a number of deaths. 

 

Drought (Excerpted from County Hazard Mitigation Plan)  

Drought is a normal part of virtually all climates, 

the consequence of a natural reduction in the 

amount of precipitation experienced over a long 

period of time, usually a season or more in length. 

High temperatures, prolonged winds, and low 

relative humidity can exacerbate the severity of 

drought.  

 

While Delaware County does not possess a large 

agricultural sector, drought remains a concern 

within the County. In addition to the water needs 



 

 

of residents, the County also has waterfront 

industries along the Delaware River dependent on 

ships being able to navigate the river. A prolonged 

drought could allow for the migration of the salt line 

northward into Delaware County, increasing 

corrosion control costs for industry and can raise 

the treatment costs for public water suppliers. 

 

There are two large public water companies in the County, Aqua Pennsylvania and Chester 

Water Authority. These companies are interconnected, allowing water to be redirected as 

needed throughout the County. The majority of their water is obtained through surface water 

with a small amount coming from wells. Additionally, a portion of the water used by these 

companies comes from sources outside of the County. Those residents not serviced by these 

companies utilize private wells and are most susceptible to the effects of a drought. 

 

Climate Trends & Impacts 

 

There are a number of factors that contribute to long and short-term variations in sea level. 

Short-term variations generally occur on a daily basis and include waves, tides, or specific flood 

events. Long-term variations in sea level occur over various time scales, from monthly to 

several years, When estimating sea level trends, a minimum of 30 years of data are used in 

order to account for long-term sea level variations. 

 

 



 

 

Since 1970 the winter, spring, and fall seasons in 

Pennsylvania have had distinctly more rain, while summers 

have received slightly less rain.  Annual average 

precipitation for the state rose from just under 38 inches in 

the early part of the twentieth century to nearly 44 inches 

by its end.  Projections show this trend continuing.  Over 

the next several decades precipitation is expected to 

increase statewide by more than 5 percent above the 

historical average and by late century by more than 12 

percent.  

 

Regional trends in extreme rainfall events are projected to 

result in more flash flooding, which threatens lives, 

property, and water-supply infrastructure such as dams. 

Shifts in the magnitude and timing of rain events are likely 

to add to existing flood risks. 

 

In addition to the rise in annual average temperatures, extreme heat events (extended periods 

above 90°F) in Pennsylvania are projected to increase in the future.  In the next several 

decades, much of the state can expect substantially more days over 90°F—in most cases, at 

least a doubling.  By mid-century, parts of southeastern Pennsylvania could experience more 

than 50 days a year over 90°F. 



 

 

 

Some key points identified in the hazard profile maps include: 

 

The 100-year and 500-year floodplain 

are substantial for Tinicum.  Flood risk 

concerns (along with sea level rise and 

storm surge impacts) are important 

considerations in the expansion and 

operation of the Philadelphia 

International Airport and the United 

Parcel Service complex located in 

Tinicum. 

Several of the area’s major roadways 

run along flood-prone creeks.  There 

are a number of locations where 

potential issues associated with 

emergency services should be more 

fully evaluated and addressed in hazard 

mitigation planning. 

Industrial development is prevalent in the 

floodplain along the Delaware River.  

Partnership with the private sector on 

contingency and disaster planning, can provide 

an excellent foundation for initiating longer 

term partnerships focused on community 

resilience and adaptation strategies. 



 

 

Step 3— Societal Profile 
 

3.1  Workshop Rapid Assessment 

 

Workshop participants worked in groups to characterize 

societal strengths and vulnerabilities for various 

communities within the coastal Delaware County area.  

Highlights from each of the societal profiles are listed 

below. 

 

Tinicum 

Best described as an aging, white, working class neighborhood. 

Has  a strong sense of place, family history, and is made 

up of multiple generations 

Large volunteer group network 

However, the current younger generation seems to be 

fleeing from the area. 

In addition to airport, industry such as the 

Westinghouse also present in the area. 

Tinicum population increases 4 fold every day when 

airport workers come to town. 

Residential area is composed of two villages, Essington and 

Lester, each of which act independently and tend to stay within 

village boundaries. 

The center itself is a very highly elevated area, and is 

somewhat protected from hazards, especially flooding. 

The group noticed that the census data misrepresented 

Tincium.  For example, the data showing the percentage 

of people over the age of 65 is misleading because there 

are sections of non-residential areas such as Little 

Tinicum Island. 

Another area where data may be skewed is the percent 

of aging individuals. The data shows about 11-15 % of 

the population is aging individuals; where the group felt 

this number was a lot higher; more like 40%. 



 

 

Population concerns & vulnerabilities 

 

Safety for aging population, and also the fact that it is 

bisected by a rail line that runs through the community to the 

high land. There are often times when Conrail trains are parked 

across intersections in a way that can trap residents. 

The township may have an advantage at handling a flood 

situation by evacuating people to higher ground, however, in 

another disaster, such as a train derailment or a plane crash they 

might not be prepared to deal with these hazards. 

 

 

Chester City 

The population of the city is predominantly African American 

There are several religious and civic organizations that are 

highly active, encouraging interactions between groups and 

helping strengthen social networks. 

Some major challenges include education issues and 

demographic and housing trends associated with outmigration 

of industry in the area. 

Over 50% of Chester residents in cannot read or write above a 9th grade level. 

Only a small percentage of residents graduate from high school. 

The housing stock in Chester contains many vacant and abandoned buildings. 

Much of the central business district is abandoned and dilapidated. 

 

The group felt it was important to focus on resilience 

opportunities by supporting and building on community 

strengths rather than just identifying vulnerabilities or 

weaknesses.  Some examples include: 

High percentage of rental properties indicates 

vulnerability to hazards because renters are less likely 

to prepare and protect homes than homeowners.  In 

Chester, many of these rental communities are 

Section 8 housing, providing opportunity to partner 

hazard education and reduction efforts through the 

housing authority instead of numerous individual landlords. 



 

 

Low percentage of vehicle ownership indicates 

vulnerability in cases of evacuation and major 

impacts to public transportation resources.  While 

Chester has a very low population of vehicle 

owners, it does have a strong transportation 

network and provides opportunities to work with 

public transportation system to strengthen hazard 

planning and protection. 

Chester’s low literacy and high school graduation 

rates indicate vulnerability because of challenges in 

communication related to hazard planning and 

preparedness.  Strong local organizations such as 

Widener University and religious and civic groups 

could provide significant opportunities to engage 

the local population in ways that overcome literacy and education challenges. 

 

The group felt it was important to link community hazard resilience opportunities to related 

issues and outcomes that may be more significant to local populations on a day to day basis.  

Some examples include: 

 

Improving and building on the 

existing connections that many 

Chester residents already have to 

river environment through fishing.  

Programs could expand and build 

on these connections by 

―packaging‖ improvement such as 

additional access points and angler 

events with education and 

awareness opportunities related to 

hazards and environment.  

 

Reconnecting the population that has been cut off from the 

river and other natural resources over the years by industrial 

development and transportation infrastructure (e.g. I-95). 

 

Investing in a ―sustainability-focused‖ approach to economic 

recovery and redevelopment.  The challenges associated with 

abandoned industry infrastructure could provide significant 



 

 

opportunity for redevelopment that won’t 

displace existing homes or businesses and 

could serve as a national ―best practices‖ 

model community for economic recovery, 

energy efficiency and hazard resilience.    By 

pursuing a sustainability themed approach to 

redevelopment, multiple goals including 

hazard resilience and environmental 

protection could be built into a range of 

programs that are critical and urgent to 

residents now – including jobs, housing, and 

public safety. 

 

Marcus Hook 

Marcus Hook is represented by a lot of community 

and societal strengths. 

MH is composed of a small strip of residential and 

commercial area that is sandwiched in between a lot 

of industry. 

These industries occupy most of the 

waterfront and act to ―hem‖ the community 

in. 

Because of this factor, much of the census 

data seemed misleading to the group. 

 

Community strengths include: 

 

Community pride 

Strong family roots 

Industrial neighbors who are active in the community. 

These industries provide funding in the areas they affect for 

things such as building parks; they don’t shut out the 

community. 

 

 



 

 

Societal aspects in Marcus Hook that might impact hazard response include: 

MH has high rental densities. With higher rental 

levels it is more difficult to gauge a change in 

demographics since renters are not stable and are 

constantly moving around.  Therefore, statistics 

about race and poverty and aging of population 

might not be represented accurately. 

 

Instability of the rental market can also affect the 

sense of place and community pride that seem to 

be strengths; since renters are less likely to invest time and resources into community 

improvements. 

There is also a disconnect with the 

communication between owners and their 

tenants, for example if a hazard or emergency plan 

is distributed, renters may not always get their 

hands on it, and then if they do, many just end up 

throwing it with the junk mail and not seeing it.. 

 

Natural hazards that affect the area 

 

Flooding would have a significant impact on society since 

the majority of the industry is located in a vulnerable spot; 

impacted industries would result in job loss, and impact the 

economy. 

The area also has few evacuation and exit points, making 

flooding an extreme hazard. 

MH has a high density of residents without automobiles; 

this evacuation hazard is compounded by only having one train-

line that runs through the area presenting another. 

 

The community is working on project plans for: 

a business district and greenway improvements 

transit revitalization with funding from the state to 

better utilize transit and bring people in and out via 

alternate highways 



 

 

working to convert subdivided and rental units into single family homes that will stay 

occupied 

emergency response planning (great leadership!) 

these efforts show that the community has come together to respond to a lot of MH 

issues 

 

The fact that Marcus Hook is distinct from the surrounding 

communities may impede collaboration. While the region has some 

unity and overlapping resources, the communities are not fully unified; 

however, there is a common Environmental Advisory Council for 

Marcus Hook and surrounding communities. 

 

 

Ridley Township, Ridley Park Borough and Eddystone Borough 

This group included three separate municipalities, with one school district, that each has different 

demographics and governments.  Societal profile information is highlighted for the area below. 

 

Ridley Township  

In comparison to the other two communities in 

this group, Ridley Township has a wider variation 

in housing types, including twins and row houses, 

with a few single houses. 

Ridley Marina was purchased by Township less 

than 10 years ago and has been undergoing 

improvements over the years.  It gets a lot of use. 

 

Ridley Park  

Ridley Park is a small suburban community 

founded by the owners of the Pennsylvania 

Railroad as a summer retreat and has many 

restored Victorian homes. 

In both Eddystone and Ridley Park parking is 

limited and there is an ordinance requiring 

residents to get a sticker for overnight street 

parking (because of a large number of vehicles). 



 

 

Many households have 2-3 cars even though it’s considered a 

lower income population. The area is well served by SEPTA 

commuter trains. The rush hour express train to Wilmington 

first stops at Ridley Park because of the high number of 

residents commuters who work in Philadelphia. 

There is a high elderly population in the area, and the county 

agency for the aging, and a fleet of transit buses is based in 

Eddystone. 

Many EMS resources needed in a hazard event (such as a flood or other natural 

disaster) are located in the flood zone. 

 

Eddystone  

Has a high percentage of rentals and aging populations. 

It also has a high population of ―homebodies‖; families 

that move to Eddystone and stay in Eddystone with 

other family members. People settle in the area tend to 

stay in the area. And when families leave, they tend to 

resettle close by. 

Many rental properties and properties for sale are 

often scooped up for rental investments; the rental population in Eddystone is 

growing. 

The Ridley school district bus depot has also moved to Eddystone near a formal 

industrial area, so these present vulnerabilities. 

 

 

 



 

 

3.2 Existing Plans and Studies Analysis 

 

Relevant information was pulled from local studies and re-

ports to help identify socio-economic trends and factors 

related to societal strengths and vulnerabilities.  Some key 

points are listed below. 

 

Demographics in the area are changing slowly.  The 

average age of residents continues to rise.  Individuals 

and families are focusing more of their time and re-

sources on issues related to personal mobility, trans-

portation, health care, and emergency services.  Individ-

ual and community health are increasingly important 

factors in vulnerability to hazards. 

Population and employment opportunities 

are not projected to grow significantly in the 

area over the next several years.  Some commu-

nities are likely to see continuing declines in 

population and employment.  Limited economic 

opportunities in the area, combined with dete-

riorating infrastructure and the aging housing 

stock, could drive younger residents away from 

these long-established neighborhoods in the fu-

ture. 

The core strengths and resilience capacities of the people in the area can often be traced to 

the social and cultural networks that have been a part of many of these communities from 

their beginnings.  Many of the commonalities (cultural identity, ethnicity, industrial employ-

ment) served to help build and maintain a strong sense of neighborhood and community.   

Societal vulnerabilities to hazard and climate 

impacts are increasing with the area’s aging 

populations, declining economic conditions, 

and deteriorating infrastructure.  To offset 

these vulnerabilities, local communities need 

to focus on strengthening individual and com-

munity resilience capacities.  Linking hazard 

and climate resilience to critical economic de-

velopment,  health, and infrastructure initia-

tives can help with efficiency and cost effec-

tiveness by supporting multiple objectives.  



 

 

 

Demographic mapping information was used to screen for 

various vulnerability considerations across the area.  Some 

of the key points raised in the analysis are summarized be-

low. 

 

Transportation can be an important factor to consider in 

assessing individual vulnerabilities and resilience capaci-

ties.  Residents of Delaware County benefit from access 

to various public and private transportation options. 

One result associated with multiple options, however, is 

the need to adequately define and address transporta-

tion-related vulnerabilities in planning for and responding 

to hazards.   

 

 

Income, employment and financial resources can sig-

nificantly affect vulnerability and resilience.  Individuals 

without financial reserves often lack any ―cushion‖ for 

absorbing even the most minor hazard impacts.   Areas 

experiencing high rates of poverty and unemployment 

are generally most concerned with basic needs and ser-

vices related to safety, health, employment and educa-

tion.  Linking resilience goals to ongoing capacity building 

efforts is critical.   

 

 

 

   It is not just the changing demographics we 

are concerned about  when considering  vul-

nerabilities (e.g. more elderly residents in-

crease vulnerability) .  We are concerned with 

what those demographic shifts mean on the 

ground (e.g. Are they occurring in high risk 

areas?  Do they affect local requirements for 

emergency services?  Should they be ac-

counted for in evacuation and shelter plan-

ning.) 



 

 

Step 4— Infrastructure Profile 
 

4.1  Workshop Rapid Assessment 

 

During the rapid assessment activities, workshop participants identified 

major infrastructure assets and highlighted some key vulnerability issues 

and concerns: 

 

Tinicum 

Key infrastructure includes major airport and related facilities 

New fire station can house 700 people for a limited amount of time in an emergency. 

Most of oil and gas infrastructure is buried under ground. 

If Essington is blocked, and they need to 

evacuation on another route, they would need to 

share route with UPS facility (4000 people work 

there, high number of trucks leave at the beginning of 

each shift). 

Building trails with East Coast Greenway so foot 

evacuation could be a possibility. 

Township evacuation plans could be in 

competition with large employee facilities (airport, 

UPS, Boeing), or localities would need to be included 

in those employee facilities evacuation plans, need for 

coordination 

Chester City 

Infrastructure includes – sewer, rail and highway systems, bridges, pumping stations, gas lines, 

power lines, transmission lines, trash to steam plant in Chester, emergency management, 

hospital, police, and fire 

Kimberly-Clark and other heavy industries are located on water so they are in the floodplain 

and could be severely threatened. 

If evacuation routes just outside of Chester became 

blocked, then could prevent a lot of people from leaving 

town. 

Larger incident management task force – TMA – does 

some of the coordination in emergency situations 



 

 

Longer-range impacts – after a disaster subsides – consists of many older resources that are 

already stressed.  How would you rebuild those systems if they are destroyed (and do so 

quickly)? 

Some of the services are county wide 

DelCORA  treats sewage from a large part of county 

Trash to steam plant gets garbage county wide 

Disruptions would impact areas in the rest of the county 

Emergency infrastructure (like hospitals) are outside the 

floodplain, but if the floodplain changes they could be 

impacted 

Chester – has a lot of flood levees built along tidal creeks to 1920s 100-year flood map 

standards 

Freight trains carry a lot of toxic materials through area; tracks are not maintained that well. 

Would be hard (if not impossible) to evacuate some spots in winter (when river is frozen) as 

they are trapped between the railroad tracks and river. 

History has shown that hazards and emergencies often happen in combination. Floods can trap 

people in apartment buildings; can have fires due to natural gas pipeline interruptions, etc. 

 

Marcus Hook 

Key infrastructure highlighted – a lot of oil and natural gas 

infrastructure, freight and commuter railways, bridge at Rt 452 

Industry – Conoco Philips, Sun, other heavy industry 

Electrical lines, sewer lines, two pump stations – one located 

along Marcus Hook Creek 

Emergency facilities – all the refineries have their own fire 

companies 

Potential impacts on the infrastructure from hazards include: 

Flooding in an area that is highly impervious (overly 90% impervious?) 

Storm surge is a hazard that needs to be monitored – lots of hazardous materials, 

flooding could exacerbate 

Lots of shipping that needs to be monitored 

Increase temps, heat (lots of impervious surface, create a significant heat island) 

Statistical chance of earthquakes 



 

 

Policies to consider related to infrastructure vulnerabilities 

Continuing the emergency response planning that 

has been done in this corner of the county.  They 

have coordinated with planner for evacuation routes 

452 Bridge is a major thoroughfare for evacuation; 

could consider evacuation by boat or ship 

Need to encourage green infrastructure, taking advantage of the natural and beneficial 

functions of the floodpain. 

Maintaining an inventory of hazardous materials should be done to make sure any 

emergency responders know what they could be facing 

Consider Philadelphia model for stormwater fees based on impervious surface charges 

rather than water used. 

 

Ridley Township, Ridley Park Borough and Eddystone Borough 

Some of the key infrastructure facilities highlighted include: 

Sewage, electrical, oil and natural gas lines 

Many volunteer based emergency facilities 

Taylor Hospital off Chester Pike 

Primary evacuation routes are Interstate 95, Route 476, 

Route 291 (but parts of 291 experience flooding so need to 

be cautious) 

Major employers – Boeing, Ridley School District, Walmart, 

Pathmark, and others might need to evacuate a large 

number of people 

in the event of a 100 or 500 year flood the entire 

Eddystone Borough would be cut off although the Borough 

does have a boat; 

I-95 is elevated, but 291 and other approaches are vulnerable to flooding so some 

areas would become isolated. 

Hospitals are outside island area 

Two regional electrical generation facilities, including Eddystone Generating Station, are 

located in flood zone. 

In the event of storm surge or other coastal event localized flooding issues would be 

exacerbated 



 

 

Revenue sources from three municipalities are quite different – that affects how improvements 

are funded for different types of infrastructure 

Eddystone has been pretty successful at maintaining structures, Ridley is the same. 

Ridley Park Borough doesn’t do as much maintenance, but may be due to lack of leadership 

rather than a funding issue. 

Penn DOT owns most of the major highways, pipes go under roads, can’t handle the 

rainwater stormwater.  Need state funding to correct many of the flooding problems that are 

affecting the municipalities.  The state and federal government also need to play major roles in 

helping to fund adaptation measures to address these impacts as climate conditions worsen 

the problems. 

 

 



 

 

4.2 Existing Plans and Studies Analysis 

 

Key information related to infrastructure vulnerabilities was evaluated and summarized for this 

effort.  Detailed asset-based vulnerability data is available in the County’s Hazard Mitigation Plan. 

Some key issues are highlighted below. 

 

Infrastructure considerations should 

include an overall assessment of vul-

nerabilities across multiple catego-

ries including: 

Transportation 

Utilities 

Water & wastewater 

Housing 

Business & commerce 

 

There is a need to better connect the detailed information in the local hazard mitigation plan 

to specific facility and infrastructure vulnerabilities.  Although the plan includes detailed listings 

and maps of critical facilities and infrastructure, the information does not provide an adequate 

analysis of their vulnerabilities based on the following types of information: 

Construction codes & practices 

Age & condition 

Susceptibility to damages (repetitive losses) 

Criticality of function 

Exposure in high hazard areas 

 

 

 



 

 

There are a number of existing studies and plans in place that identify key economic resources 

and economic development issues affecting the region.  Economic resilience should be a pri-

mary driver for improving the area’s capacity for adapting to hazard and climate risks.  Impor-

tant connections should be made between these efforts by focusing on the economic impera-

tive of a safer, better prepared, and more resilient community. 

 

 

 

 

Stormwater management continues to be a prior-

ity focus for local governments.  While there are 

watershed based studies and initiatives in place, 

many of the public information campaigns focus 

heavily on the water quality and stormwater run-

off issues without much attention to the flood haz-

ards.  Some of these initiatives could be strength-

ened by leveraging the combined efforts and fund-

ing opportunities associated with floodplain man-

agement, emergency management, and coastal/

natural resource management to address multiple 

issues at the same time.  

 

 



 

 

 

The area has been engaged in planning for long-range redevel-

opment opportunities.  Action plans have been created identify-

ing neighborhood scale redevelopment recommendations ad-

dressing transportation, economic development, housing, rec-

reation, and public safety.   Recognizing that the implementation 

of these plans is limited by funding and other considerations, 

they provide valuable blueprints for pursuing redevelopment 

opportunities.  They should be examined for potential hazard 

mitigation opportunities, and updated to reflect how various 

options might improve long-term resilience to hazards. 

 

 

 

 

 

Transportation and other capital 

improvements planning can provide 

critical long-range solutions for adapt-

ing to hazard and climate risks.  Linking 

those planning efforts to hazard mitiga-

tion and climate adaptation considera-

tions will ensure that long-term capital 

investments are planned and imple-

mented to adapt to changing hazard 

conditions.   

 

 



 

 

Step 5— Ecosystem Profile 
 

5.1  Workshop Rapid Assessment 

 

Workshop participants emphasized the following natural 

resources issues and concerns: 

 

Tinicum 

The John Heinz wildlife refuge is a very good amenity for Tinicum Township although presents 

some challenges. The refuge does provide opportunities for: collaboration, environmental 

education, waterfront access, leisure and recreation (like fishing and birding), habitat 

protection (and fish nursery), an education center, flood migration. 

Some Township challenges include: the airport impacts, pipeline leaks, 

the potential for stormwater pollution, sea level rise, close proximity 

to development and no room for expansion. 

Little Tinicum Island (LTI) helps separates Pennsylvania and New 

Jersey (and trees on the island block the ugly view of the New Jersey 

coast). 

There are many different partners and volunteers working to 

clean up the island which has the potential to provide leisure 

and recreation, hunting (such as turkey and deer), and many 

environmental activities. Scientists are also conducting 

environmental studies and research on the island. 

The island helps deflect debris into the shipping channel; 

however, the process also collects debris onto the island 

(which is why volunteer cleanups are needed). The island is 

growing as sediment is deposited on the east side of the 

island. 

Sea level rise is a recognizable threat that could cause loss of marshlands, and recreational 

areas such as Governor Prince Park. The island also houses Westinghouse (which is involved 

in a number of water quality and other mitigation activities). 

 

Chester City 

This group thought about the ways in which ecosystem services or green infrastructure could 

help mitigate natural hazards and act as an ―insurance policy‖ for both minor hazards, such as 



 

 

regular downpours, and bigger hazards, such as 

hurricanes. 

They looked at different kinds of green infrastructure 

found in Chester, and then thought about how existing 

infrastructure could be improved to deal with natural 

hazards. 

They noted that there isn’t a lot of vegetation in 

Chester’s riparia, so they identified widening and restore 

vegetative riparian buffers along stream systems as a high 

priority.  This would allow for restoration and cleanup of 

floodwater as it feeds the Delaware River, giving it a 

place to go instead of moving into neighborhoods and 

other built areas. 

 

Green infrastructure that could easily be built 

into communities could include rain gardens, 

landscaping, and street trees.  These could help 

transfer floodwater into groundwater to reduce 

flash flooding. 

Another approach could be to create a 

greenway plan to connect existing parks with 

other green areas. 

There are a lot of old dams along Chester 

streams left over from the 19th century that are 

all silted-in so no longer have a flood prevention 

benefit. These dams could be removed to help 

restore the health and ecology of the creek. 

 



 

 

 

Other improvement projects include restoring functions of 

natural shorelines, since a lot of Chester shoreline is 

currently industry and development, reintroducing tidal 

systems and restoring shorelines to help give buffering 

capacity during storms and natural hazards. It’s important to 

include the community in projects, such as engaging prison 

inmates and schools in community tree plantings, etc. 

Potential threats during extreme events include hazardous 

waste storage areas in various locations around Chester.  

Another vulnerability is the cost of energy required as we 

enter a restrained fiscal environment for the next few years. 

 

Marcus Hook 

MH is over 90% impervious surface.  However, MH 

earned a Street Tree USA designation. 

The wetland map prepared for the workshop shows 

wetlands that do not appear in aerial photographs of 

Marcus Hook. 

The group felt it was a priority to protect the waterways, 

such as Stony Creek and Marcus Hook Creek, that run 

through the three municipalities (Marcus Hook Creek 

runs into the Conoco Phillips refinery).  All three 

municipalities are on board with planning for a Marcus 

Hook greenway. 

Market Square Memorial Park, which is located on the 

riverfront, draws in many people from the community for fishing and special events.  The 

RiverRamble brought over 30 anglers to the pier, so events can presents an opportunity to 

educate people about native fish, habitat, and water resources. Fishing is highly valued by the 

public. 

 

Ridley Township, Ridley Park Borough and Eddystone Borough 

The East Coast greenway runs through Eddystone and into Ridley Township. There is also a 

Foamex industrial site that is under talks to be redeveloped. 

There are historical wetlands within this area, so there is an opportunity to preserve and 

mitigate old wetlands.  There is also the potential to add parks and additional public access to 

the waterfront.  The open space map only shows two public access areas on Darby creek (the 



 

 

Foamex property could create an additional 

access point). 

Ridley marina, one of the Darby Creek access 

points, has been redeveloped using grant money 

from the Township. The group also discussed 

the public and private marinas along the 

Delaware River and Darby Creek. 

One discussion was of the potential 

environmental hazards map, which showed 

storage tank locations, brown fields, and toxic 

sites in the Ridley area with a bunch of them 

along Baldwin, Boeing, and other industrial areas. 

Many of these are located in the floodplain, 

which presents a potential hazard. 

Other potential projects include restoring 

natural riverbanks, and open space planning 

(since there is not currently a municipal open space plan), but the opportunities exist to create 

multi-municipal open space and greenway plans. 

Ridley township marina is downstream of the 

Heinz Refuge, so what happens in the marina can 

affects the refuge, which is the area’s last 



 

 

5.2 Existing Plans and Studies Analysis 

 

Information from relevant studies, reports and plans was reviewed to help identify ecosystem-

related vulnerabilities.  The main issues that were considered and the potential vulnerabilities 

associated with them are highlighted below. 

 

Considerations of ecosystem vulnerabilities involve two elements—1) evaluating the condition 

and current threats to important natural resources and 2) assessing hazard-induced threats to 

those natural resources.  

Natural  resources can be very resilient to the 

effects of hazards such as flooding, often providing 

critical protective benefits (storm buffering, flood 

protection, stormwater control, soil erosion 

control).  In order to provide these benefits 

however, ecosystem resources need to be healthy.  

Most of the current threats to natural resources are 

not related to natural hazards but to other stressors 

such as development impacts, unsustainable uses and 

pollution. 

 

The municipalities in the study area do not 

currently make use of tools such as environmental 

resource inventories to systematically identify and 

evaluate the condition of local natural resources.  

These inventories and related tools should be 

developed and used to help maintain the beneficial 

and cost effective functions of key natural resources.  

 

 

Additional natural resource protection tools including 

open space plans, stream corridor plans, wetlands 

management ordinances, and environmental impact 

analyses could be effectively and efficiently woven into 

local planning, economic development, hazards 

management, and stormwater management strategies to 

establish and implement natural resource protection goals 

with multiple benefits. 

 



 

 

Steps to effectively identify and address ecosystem vulnerabilities 

will require coordination and cooperation across municipalities.  

To facilitate efficiency and linkages to local implementation, 

efforts should be incorporated into existing  relevant planning 

requirements (e.g. hazard mitigation plan, stormwater 

management plan).  Efforts could also be linked to 

implementation of relevant guidance or recommendations from 

multi-jurisdictional groups such as the Delaware Estuary Coastal 

Zone Advisory Committee. 

 

There is a wealth of natural resource expertise, along with 

scientific, technical, and policy information available in this area 

through existing federal, state and regional partnerships.  Some of the 

key organizations representing this capacity include Pennsylvania Sea 

Grant,  Pennsylvania Coastal Zone Management Program, Delaware 

Valley Regional Planning Commission, the Partnership for the 

Delaware Estuary, the Delaware River Basin Commission., and the 

Delaware Riverkeeper Network  The coastal municipalities, with 

assistance from Delaware County, should stand together in requesting 

that these organizations leverage their expertise and information to 

provide local decision-makers with cohesive, understandable, and 

locally actionable information about the area’s priority ecosystem 

resources and their vulnerabilities.  

 

Even if the driving factors for natural resource 

protection are different among individual 

partners, the potential for funding and 

implementing initiatives with common goals & 

outcomes (e.g. flood corridor greenways or 

urban green infrastructure initiatives) will be 

increased substantially through effective 

partnerships.   A critical first step in pursuing 

partnership opportunities is to make the 

appropriate linkages between key natural 

resource protection goals and hazard 

management benefits. By viewing natural 

resource management goals through a hazard 

resilience ―lens‖, many of the desired 

outcomes are highly complementary.   Some 

examples of putting this lens on regional natural resource protection goals are included below. 



 

 

 

Goal1: Preserve open space—On an individual municipality basis, the 

preservation of open space in the highly developed study area is 

constrained and therefore would not on the surface appear to be a 

major local priority.  However, when viewed in a regional context, 

the preservation of open space throughout the watershed is a 

critical factor affecting local flood risks.   The limited amount of 

open space available locally also emphasizes the need to intentionally 

and strategically plan for local restoration and preservation to help 

meet recreation and other quality of life needs, as well as to help 

manage flooding.  Existing plans and conservation strategies, such as 

the Greenway Plan for Darby Creek could be strengthened by 

adding public health and safety goals and quantifying potential hazard loss reduction benefits.  

 

Goal 2: Improve water quality—One of the major factors 

affecting water quality is management of nonpoint source pollution.  

The need to understand and address non-point source pollution 

again goes well beyond municipal boundaries and is linked to 

stormwater and floodplain management.  Some of the policy tools 

used to address water quality can also affect water volume and flow 

rates.  Requirements to maintain stream buffers or to limit 

impervious surfaces are generally implemented and publicized as 

efforts to improve water quality and environmental conditions.  

The roles that these natural resources tools can play in reducing 

flood risks should be more strongly emphasized, particularly as it 

relates to safety and cost avoidance. 

    

Goal 3: Preserve tidal wetlands—Tidal wetlands are 

likely to be the most productive and essential habitat 

type in the Delaware Estuary.  They provide critical 

spawning, feeding and nesting areas for fish and birds.  

They are also essential water quality filters for the 

entire ecosystem and they sequester more carbon 

than any other habitat in the watershed. They also 

serve as a natural hazards buffer— a first line of 

defense for coastal flooding and storm surge.   It is 

important that the region’s inventory of natural 

resources include an assessment of tidal wetlands, 

along with information needed to help identify and 

prioritize restoration and conservation efforts.  



 

 

 

Goal 4: Clean up hazardous waste—The industrial nature of the area that has shaped its history 

and driven its development has also left behind some environmental challenges.  The health of 

the area’s ecosystem and the redevelopment of local communities depend heavily on the 

ability to clean up the hazardous waste that remains, sometimes long after the industries are 

gone.  The hazardous sites pose risks to current ecosystem health but more importantly, 

many of them are at risk of causing more damage under future hazard and climate conditions.  

The potential environmental risks associated with rising sea levels, storm surge, surface 

flooding and underground flooding are significant for many of these communities. 

 

 



 

 

Step 6— Taking Action 
 

Strategic Approaches—workshop participants identified and 

emphasized the following strategic approaches for addressing 

hazard and climate risks in the coastal portion of Delaware 

County: 

 

Develop and implement effective strategies across the region to mobilize public support. 

 

Develop regional plans/solutions that focus on redevelopment of the 

area’s aging and deteriorated infrastructure.  Provide opportunity to assess 

these issues comprehensively and implement strategies through projects 

that we know 100% are going to have to be completed at some point.   

Some of these problems can turn out to be a positive. 

 

Build resilience planning activities and solutions into 

components of enhanced waterfronts and incorporate 

into CZM Taskforce as a galvanizing issue.  Capture 

good stories/examples of outcomes and economic 

payoffs to share and help message for public support.  

(e.g. Philadelphia’s greening the waterfront and others). 

 

 

Explore alternative regional approaches to stormwater fees 

to help implement regionally beneficial economic 

development and stormwater management strategies. 

 

Regional scale issues and concerns associated with potential 

impacts of current airport expansion plans provide some 

opportunity for regional collaboration. 

 

 

Priorities for Action— participants contributed individual ―great ideas‖ to consider as starting 

points for addressing vulnerability issues raised in the workshop.  Many of the individual ideas 

addressed similar issues or themes.  The repeated themes are summarized below. 



 

 

Focus on actions to develop and implement interconnected 

greenways.  In planning for greenways, include riparian buffers, 

networked trails and public access areas for recreation, and best 

practice designs for floodplains and non-structural stormwater 

management. 

 

Promote resilience as a theme for the area’s revitalization.  Use 

opportunities for revitalization to create local overlay districts that 

implement forward-thinking environmental and hazard-mitigation 

provisions in redevelopment (especially for large developments).  

Examples might include things like: 

developments of X size must retain, treat, and reuse 

X amount of stormwater 

developments of X size or for Y occupants must (with 

the help of their municipal officials) develop and 

implement emergency preparedness and response 

plans that are consistent with local requirements. 

provide operational fee or tax incentives for 

incorporating green infrastructure design into new or 

existing developments. 

 

 

Increase the capacity of the coastal townships to make cost-

effective, consistent, risk-based decisions.  Resources needed to 

ensure local capacity include things such as: 

Locally applicable (and scientifically credible) hazards/

climate risk information 

Locally relevant hazard analysis and 

planning tools (e.g. mapping,  model 

ordinances, planning guidance) 

Training, technical assistance, and 

outreach materials that can help local staff 

do the job better and more efficiently.  

(They are not looking around for new or 

harder things to do on a daily basis.  Need 

to figure out how to make this helpful in 

what they do.) 



 

 

 

Integrate hazard resilience objectives more prominently and 

effectively into relevant complementary initiatives.  Some 

priorities include:  

 

Disaster Preparedness—identify and account for the 

effects of changing risks and vulnerabilities 

(demographics, employment, development patterns, 

climate trends) on public safety planning & response 

(e.g. evacuation, shelters, transportation) 

 

Cultural Heritage—promote the resilience-related benefits (including cost savings) 

associated with strong social and cultural foundations in high-risk communities.  

Combining efforts that build on these strengths can help achieve multiple objectives 

more cost effectively while reaching target 

audiences that have traditionally been more 

challenging to engage. 

 

Environmental Justice—incorporate considerations 

of hazards/climate change vulnerabilities into 

environmental justice activities.  The societal 

vulnerabilities overlap with the environmental justice 

areas and the infrastructure and ecosystem 

vulnerabilities are inter-connected with the 

environmental hazards. 

 

Natural/coastal resources conservation & restoration—promote the use of hazard 

resilience objectives in identifying open space, tidal wetland, and habitat conservation 

and restoration priorities. 

 

Recreation and environmental education—promote the 

resilience benefits of  recreation resources, particularly those 

to be expanded and used for fishing and greenways.  When 

combined, these activities 1) increase residents’ access to 

natural resources, provide authentic environmental education 

opportunities, and preserve the natural and beneficial 

functions of the floodplain. 



 

 

Individual Commitments – Participants were asked to identify a specific action they pledged to 

take as a result of the workshop.  The following list includes the individual responses. 

 

1. Help develop funding for Delaware County Coastal Zone Taskforce 

to help the coastal communities take on some issues 

2. Can apply techniques learned in the workshop to use in similar 

workshops for the Partnership for the Delaware Estuary 

3. Work on evacuation maps and make them available on the website 

to assist local EOCs 

4. Advance energy planning for the county.  Seeing what DelCO can do 

to reduce risk of certain manmade hazards.  Help community work together better.  Integrate 

climate mitigation with adaptation efforts. 

5. Reinforced efforts to bring people to riverfront and engage in recreation 

6. Bring information back to Tinicum Coastline Partnership and print in newsletter and make a 

presentation to the Planning Commission 

7. Integrate what learned into stormwater management and conservation plans for the county 

especially how to approach issues with community involvement. 

8. Pursue energy conservation education grants from the electric companies. 

9. Inform municipalities and educated the community.  Develop funding for programs. Tinicum 

has acquired property, but stewardship is tough without adequate funding.  Promote multi-

objective planning. 

10. New federal resources are now becoming available, new funding 

sources are now opening up for sustainability and alternative energy 

projects. 

11. Will work proactively to strengthen watershed groups in lower 

watershed areas to enhance communication among municipalities and 

enhance existing plans and recommendations. 

12. Work with Eddystone on the Foamex property Riverfront Park 

plans to reestablish a more natural riverbank. 

13. US Army Corps of Engineers is beginning a planning project that will take a comprehensive 

look at Delaware and Chester County water resources and flooding.  Look at how all the 

flooding factors are interrelated.  Tie together communities based in the 750 square miles 

study area.  Starting to look at what data exists, will contract a firm to help with hydraulic 

watershed models, and have stakeholder meetings.  Resulting recommended projects will 

protect and/or enhance environmental infrastructure and surface water.  Stream restoration, 

dam, and non-structural encroachment removal recommendations are possible outcomes. 



 

 

14. There is a county-wide greenway plan, yet another benefit of greenways is to mitigate climate 

change impacts.  The Digital Coast program and the NACO, National Association of Counties, 

are added resources for counties. 

15. Because of the history and early development of the area, with 

houses next to river on floodplains, will work to plan for flooding.  

(FEMA has funds for preserving historic areas.) 

16. Chester Business Association will invite Jaclyn Rhoads to speak to 

the group and report about the DelCO Roadmap process. 

17. Inspired to continue to work on greenway projects, trails, local 

climate adaptation efforts.  All connected. 

18. Lots of opportunity for partnerships so we don’t need to duplicate efforts. 

19. Work to bring back some of the tidal wetlands.  DelCO CZM taskforce can help ID areas to 

convert armored shores to greener shores.  Inventory of key resources to include 

partnerships with key organizations.  Also possible to connect with PEC initiatives in 

Philadelphia County.  Remove some of the unnecessary hard shore armoring. 

20. The workshop provided many galvanizing opportunities.  Many interconnected opportunities.  

Will explore how Act 77 can help finance energy savings.  Philadelphia has great opportunities 

to save up to 50% of energy costs. 

21. The DEP Climate Adaptation (DEZ CA) initiative has four working groups composed of 

agencies and non-profits representatives that are developing a white paper with 

recommendations for the next administration (a short document with appendices).  This 

initiative has been dealing with some of same general themes.  The need to increase fishing and 

recreational opportunities has been noted and this Roadmap process has helped inform the 

DEP CA process. 

22. Will work as an advocate to overlay climate and hazard risk to help evaluate the benefits of 

proposed remedies to improve transportation and emergency 

response choke-points. 

23. Will present what learned from Roadmap in public events in Bucks 

County.  There is lots of money to be recovered in energy savings. 

24. Go back to different coastal municipalities, housing authorities, and 

business association to relay key information and recommendations 

tailored to a specific community. 

25. Taking information to other parts of the state and to coastal Great 

Lakes communities 

26. Help to establish a Delaware County Roadmap digital portal and help to support community 

initiatives galvanized by this Roadmap process.  



 

 

 

 

 

Roadmap Coastal Adaptation Workshops Participant List 

Name     Organization 

Elizabeth Catania   Catania Engineering Associates 

William Payne    Chester City Planning Department 

Justin Dula    County & Regional Planning, Delaware County Planning Dept. 

Rebecca Ross    County & Regional Planning, Delaware County Planning Dept. 

Kevin Brinson    Delaware Assistant State Climatologist  

Brian Vadino    Delaware County Conservation District 

Cecile Charlton    Delaware County Transportation Management Association 

Rahn     Delaware County Transportation Management Association 

Laura M. Tessieri   Delaware River Basin Commission 

Chris Linn    Delaware Valley Regional Planning Commission 

Rob Graff    Delaware Valley Regional Planning Commission 

Christine Volkay-Hilditch  DELCORA 

David Gher    DEP Climate Change Program 

Kim Hoover    DEP Climate Change Program 

William T. Erickson   Development Planner, Philadelphia City Planning Commission 

Thom Lannacci    Eddystone Borough 

Karen Holm    Environmental, Delaware County Planning Department 

Shaun Bollig    Environmental, Delaware County Planning Department 

Steven Beckley    Environmental, Delaware County Planning Department 

Zach Barner    Environmental, Delaware County Planning Department 

Anne Wolfe    GIS, Delaware County Planning Department 

Dennis O'Neill    Consulting Engineers and Surveyors, Inc 

Herbert E. MacCombie, Jr., P.E.,  Consulting Engineers and Surveyors, Inc. 



 

 

 

 

 

James MacCombie   Consulting Engineers and Surveyors, Inc. 

Jill Hall     Historic Preservation, Delaware County Planning Department 

Richard Linderman   Linderman Group Architects, Inc.  

Carrie Clingan    National Association of Counties 

Chris Haynes    NOAA Coastal Services 

David Betenbaugh   NOAA Coastal Services 

Lori Cary-Kothera   NOAA Coastal Services 

Sandy Eslinger    NOAA Coastal Services 

Tashya Allen    NOAA Coastal Services 

Julia Rockwell    Office of Watersheds, Philadelphia Water Department 

Ann Faulds    PA Sea Grant 

Drew Lagomarsino   PA Sea Grant 

Jaclyn Rhoads    PA Sea Grant 

Sara Grise    PA Sea Grant 

Sarah Whitney    PA Sea Grant 

Danielle Kreeger   Partnership for the Delaware Estuary 

Dee Ross    Partnership for the Delaware Estuary 

Priscilla Cole    Partnership for the Delaware Estuary 

Jennifer L. Pesch   Philadelphia Airport, Urban Engineers 

Thomas May    Philadelphia Airport, Urban Engineers 

Larry Menkes    Freedom's Way Foundation 

Paul Ong    Ridley Township 

Roy Greto    Ridley Township Marina 

Barbara Kelley    Tinicum Coastline Partnership 

David Schreiber    Tinicum Township 

Brendan Cotter    Transportation, Delaware County Planning Department 



 

 

 

 

 

Lou Hufnagle    Transportation, Delaware County Planning Department 

Eric Rourke    U.S. Army Corps of Engineers 

Tricia Aspenwall   U.S. Army Corps of Engineers 




