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INTRODUCTION 
 

In this report on Project 1 of the Center for Green Infrastructure and Stormwater Management Grant, we 
explore the many barriers that make it difficult to realize the goal of innovative green infrastructure solution for 
effective stormwater management. While our overall project focus is three counties in South Central Pennsylvania, 
many of the barriers identified in this report apply more broadly to other areas within the Chesapeake Bay 
watershed and raise questions for stormwater management and green infrastructure use throughout the U.S.  

 
This report is based on interviews with 41 stakeholders who represent key players in the stormwater 

management arena in the three-county area covered by our project. As the first of five projects that comprise this 
research, Project 1 addresses the following objective: 

 
Project 1 Objective. To understand the cognitive and institutional barriers that currently prevent the 
adoption of innovative green infrastructure solutions for stormwater management, and to identify ways 
in which those barriers can be overcome, research will focus on institutional stakeholders in three 
Pennsylvania counties with high urban loadings of pollutants and high vulnerability to future urban land 
conversion in the Pennsylvania portion of the Chesapeake Watershed. 
 

Cognitive barriers refer to mindsets, frameworks or schemas that limit or constrain an individual or collection 
of individuals from conceptualizing the issue at hand as a problem that needs to be addressed.  For the purposes of 
this research, cognitive barrier are reported as “frames” which capture how individuals make sense of issues (in 
this case stormwater management) and what, if anything, should be done about it. 

  
Institutional barriers refer to constraints or limits built into routines, practices, laws or regulations that impede 

organizations or communities from adopting new technologies for stormwater management (e.g., green 
infrastructure) or implementing or complying with regulations pertaining to stormwater management. 
 
BACKGROUND 
 
Past Regulation of Stormwater:  Preparing for the One Hundred Year Storm

1
 

 
Stormwater management in Pennsylvania is governed by a complex web of laws and regulations, with multiple 

layers of regulators involved at the federal, state, county, and municipal levels of government.  The Chesapeake 
Bay TMDL, recently finalized on December 29, 2010, adds yet another layer to this regulatory complexity and “ups 
the ante” by putting further pressure on Pennsylvania’s Bay communities to address pollution loads from urban 
stormwater runoff. 
 

Historically in Pennsylvania, stormwater management and the laws governing it addressed peak rate and flow 
path concerns designed to prevent flooding and damage to downstream property owners.  Design and engineer 
solutions thus tended to result in pipe and concrete conveyance systems to funnel stormwater off site quickly, and 
large detention basins designed to collect stormwater in concentrated and contained locations and release it 
directly to receiving water bodies at a set rate over a long period of time. Regulations governing stormwater 
management have been in place since 1978 when the legislature passed the Pennsylvania Stormwater 
Management Act (Act 167). This Act requires counties to develop watershed-based stormwater management plans 
(Act 167 Plans), and requires municipalities to enact ordinances consistent with approved Act 167 Plans. For many 
years the primary intent of stormwater regulations in Pennsylvania was to prevent increased flooding from urban 
development from the “2 year/24 hour storm”. Because Pennsylvania had been victim to some catastrophic 
flooding in the past, the intent was to try to ensure that such catastrophes did not occur again. Thus, the objective 
of stormwater control was to ensure that the systems in place could handle and convey away the runoff from a 
colossal rain storm without flooding communities. One interviewee explained the intent of the systems created 
with this mentality in mind:  
 

                                                           
1
 A 100-year storm refers to rainfall totals that have a one percent probability of occurring at that location in that year. 
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Thirty years ago [PA designed] large pavement volumes stormwater management systems that rely on 
concrete, metal, plastics that may no longer be in good maintenance. I think at that point there was a focus to 
move stormwater off site as rapidly as possible and not to impound it or to slow it down nor to use any 
systems to infiltrate it. So, that whole mindset of moving it off site is not what we would consider best 
practices now. 

 
In order to address “the impacts of accelerated stormwater runoff resulting from land development in the 

state,”
2
 Act 167 requires counties to prepare and adopt watershed based stormwater management plans. It also 

requires municipalities to adopt and implement ordinances to regulate development consistent with these plans.  
Chapters 102 of Act 167 addresses accelerated stormwater runoff caused by urban development while Chapter 
105 deals with erosion and sediment control 105 for stream crossings and wetlands encroachments. A DEP 
spokesperson explained Chapter 102 regulations in this way, 

 
The perspective that we are trying to encourage with Chapter 102 regulations we actually have requirements 
in there to look at minimizing the extent of the project, maintaining natural drain ways, minimize compaction 
from low impact development, better design site techniques that go a long way to preserving existing natural 
stormwater characteristics but also can be implemented or incorporated into a broader range of designs so 
that you have a more functional, sustainable kind of approach than just stormwater management.  
 
However, as land development has continued in Pennsylvania, existing stormwater management systems have 

become inadequate to handle the increased run-off from storms. These systems have put natural hydrologic 
systems under great stress, and have often resulted in significant water quality impairments.  

 
Recent Regulations:  Addressing both water quantity and quality 
  

NPDES Permitting. The federal Clean Water Act regulates stormwater as a point source and governs 

stormwater discharges through the use of National Pollutant Discharge Elimination System (NPDES) permits which 

are administered by the PA Department of Environmental Protection.  Stormwater discharge subject to NPDES 

permitting includes any new construction activities of 1 acre or greater and designated Municipal Separate Storm 

Sewer Systems (MS4s). In 2002, PADEP issued a Comprehensive Stormwater Management Policy, designed to 

“provide a framework for the integration of all Department stormwater management programs and promote a 

comprehensive watershed approach to stormwater management in the Commonwealth.”
3
 NPDES permits for 

MS4s require, in lieu of numeric effluent limitations, implementation of a stormwater management program that 

contains six Minimum Control Measures (MCMs), which include: public education and outreach on stormwater 

impacts; public involvement/participation; illicit discharge detection and elimination; construction site stormwater 

runoff control; post-construction stormwater management; and pollution prevention/good housekeeping. 

Permittees must submit periodic reports, TMDL (total maximum daily load plans and plans for reducing pollutants 

to regulated waters such as the Chesapeake Bay. Permits generally last for five years.
4
 There are presently 206 

municipalities within the Chesapeake Bay region of Pennsylvania that are regulated as MS4s through the NPDES 

program and close to 1000 permitees in total. According to a conservation district official,  
 
Under the NPDES, Chapter 102 Program, regulations require that for over 1 acre of earth disturbance for a 
construction project you need an NPDES permit. That permit entails both the erosion and sediment control 
aspect while the project is under construction and the post-construction stormwater management aspect for 
management of that after the project is completed and the long-term management of stormwater runoff. 
 

                                                           
2
 Commonwealth of Pennsylvania, Department of Environmental Protection. Fact Sheet, Pennsylvania’s Stormwater Management Act, May, 

2007. 
3
 Comprehensive Stormwater Management Policy, Doc. No. 392-0300-002 (September 28, 2002).   

4
 http://www.portal.state.pa.us/portal/server.pt/community/municipal_stormwater/21380#NPDES 
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With the advent of the MS4 policy, PADEP began to ensure that stormwater management plans and 
stormwater discharge permits addressed not only peak rate and water quantity issues, but water quality as well, 
such that existing and designated uses of receiving streams were being protected and maintained, as required by 
the Pennsylvania Clean Streams Law and Pennsylvania’s Water Quality Standards.

5
 Each MCM has a series of 

suggested best management practices (BMPs) associated with it to guide permit holders in program development, 
tracking, and reporting.  DEP published a BMP manual in 2006. New permit requirements were introduced in late 
2011 after considerable debate and extensive delays. The BMP Manual emphasizes the need for replication of the 
natural hydrologic cycle in development, through sound site planning and design and preference for low impact 
development (LID) and green infrastructure BMPs to manage stormwater runoff.  However, even with this new 
focus on water quality aspects of stormwater management, adoption of green infrastructure solutions to 
stormwater management problems in Pennsylvania’s portion of the Bay watershed continues to be slow. 

 
Clean Water Act regulation of Combined Sewer Overflows (CSOs). This regulation also impacts stormwater 

management in many older urban communities in Pennsylvania’s Bay watershed.  As required by the Clean Water 
Act, cities with CSOs must develop a CSO long term control plan designed to minimize or eliminate CSO discharges 
sufficient to achieve water quality standards for receiving waters.  Some cities in Pennsylvania are under federal 
consent decrees to develop and implement such plans.  Strategies to address stormwater inputs to CSO systems 
can be an important part of a long term control plan to address CSO problems. 

 
The Chesapeake Bay TMDL. The TMDL was finalized on December 29, 2010. It provides another water quality-

related regulatory layer on urban stormwater, in that reductions in Pennsylvania urban stormwater loads are 
expected to occur to meet Pennsylvania’s nutrient and sediment load allocations for the Bay. In Pennsylvania, 
regulated MS4s are expected to develop and implement a Chesapeake Bay Pollution Reduction Plan to meet these 
goals.  However, in the final TMDL, EPA determined that Pennsylvania’s strategy for achieving reductions from 
urban stormwater loads (as set forth in Pennsylvania’s final Phase I Watershed Implementation Plan) was weak, in 
that it did not delineate how Pennsylvania was going to achieve the nearly 40 percent reduction in urban loads to 
which it commits.  As a result, EPA applied a “backstop” measure which may require 50 percent of the urban 
stormwater load not currently regulated as MS4s to be regulated as such.  This would subject significantly more 
Pennsylvania communities to MS4 NPDES permits, presumably many of them in rural areas.  EPA will consider the 
designation of these areas as MS4s subject to NPDES permits “if Pennsylvania does not demonstrate progress 
toward reductions in urban loads identified in its final Phase I Watershed Implementation Plan (WIP).”

6
  

  
While the precise regulatory road map to compliance with the TMDL continues to be uncertain in the urban 

stormwater arena, what is clear is that, whether by Pennsylvania-led changes to the stormwater management 
program, or through application of EPA’s federal backstop, new attempts will be made by regulators to achieve 
reductions in Pennsylvania’s urban stormwater loads over the coming years.   

 
METHODS 
 
Interviews 
  

Our intention in this project was to learn first-hand from a wide-variety of stakeholders in the three-county 
area about their experiences in dealing with green infrastructure to manage stormwater. Toward that end, we 
have conducted a total 33 interviewees with 40 different stakeholders

7
 representing the following categories: local 

government supervisors, state and regional planning staff, state regulators, conservation commissions, developers, 
citizen advocacy groups (for and against regulation), consulting engineers who design stormwater management 
systems, homeowners’ associations and technical advisory groups. A few interviews were repeated with key 
regulatory officials over the three year period during which the interviews were conducted. A breakdown of the 
interviewees by stakeholder category appears in Table 1.  

 

                                                           
5
 25 Pa. Code Chapter 93.   

6 Chesapeake Bay TMDL, Section 8.4.5, p. 8-26 (December 29, 2010). 
7 In a few interviews, more than one stakeholder participated.  
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Table 1 
Interviews by Type of Stakeholder  

Local/County 
Officials 

State Regulators & 
Conservation 

Districts 
 

Planners Consulting 
Engineers 

Developers Citizen 
Advocacy 
Groups 

Homeowners’ 
Associations 

Technical 
Advisory 
Groups 

12 6 2 5 5 3 4 3 

 
Based on the interview findings, we also developed a few questions for inclusion in the homeowners’ survey 

conducted as part of Project 3. The results from this survey are not yet available. 
 
The interviews ranged in length from 45 minutes to 2 hours with the majority about 1.5 hours long. The 

interview protocol included questions about the interviewee’s responsibilities with respect to stormwater 
management, their understanding of the hydrological and non-hydrological benefits of stormwater management, 
their knowledge of and views about stormwater management regulations and their experiences with green 
infrastructural solutions. They were also asked some scale-based questions about a specific list of literature-
identified barriers to the use of green infrastructural solutions which also triggered additional qualitative data.  The 
protocol varied somewhat depending on the type of stakeholder being interviewed. See Appendix A for examples 
of the interview protocols.  

 
Content Analysis 
 

The interviews were tape-recorded with interviewees’ permission; then they were carefully transcribed. To 
identify the cognitive and institutional barriers referenced by our interviewees, we conducted a grounded theory 
analysis

8
 of the interview data (along with any archival data we collect). The analysis identified the key issues that 

these stakeholders found to be important. Several codes were identified, a coding scheme was developed, and the 
interviews were then coded using NVivo10 software which stores sections of text by code. As the interviews were 
transcribed we imported the word files into NVivo where we created an inductive coding scheme. This coding 
scheme evolved as additional interviews were analyzed (e.g., as new barriers were identified). The result is a 
robust coding scheme that was used for organizing the data from all the interviews. By way of illustration, primary 
codes included: barriers to stormwater management, regulatory framework, effectiveness of regulations, funding, 
hydrological and non-hydrological benefits of storm water management, and many others. 

 

Many subcategories were also identified especially under the category “regulatory framework” such as 
“problems with maintenance of BMPs” as well as several explanations for why stakeholders have resisted recent 
changes to the regulations governing stormwater management. For the purposes of this report, some sub-
categories are grouped together for ease of explication.  
 
FINDINGS 
 
Cognitive Barriers: Stakeholders’ frames about stormwater management and green infrastructure 
 

As noted earlier, cognitive barriers refer to differences in how stakeholders make sense of issues
9
. What one 

stakeholder sees as logical and based in fact, another sees as incorrect, nonsensical or downright stupid. These 
differences in perception arise from the fundamental activity of framing. Framing refers to the “process of 
constructing and representing our interpretations of the world around us.”

10
  A frame is like a lens or filter through 

which data is interpreted. When that lens is in focus, other interpretations of issues are just not seen or 
understood or believed.  Understandably, this can lead to conflict when different groups of stakeholders hold 

                                                           
8
Charmaz, K. 2006. Constructing Grounded Theory: A practical guide through qualitative analysis. London: Sage; Corbin, J. & Strauss, A. 2015. 

Basics of Qualitative Research: Techniques and procedures for developing grounded theory, 4th Ed.  Los Angeles: Sage. 
9 Vaughan, E. & Siefert, M. 1992.  Variability in the framing of risk issues. J. Social Issues, 48(4): 119-135. 
10 Gray, B. Framing of Environmental Disputes. 2003. In R. Lewicki, B. Gray & M. Elliott (Eds.), Making Sense of Intractable Environmental 
Conflict. Washington, D.C.: Island Press: 12. 
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tightly to their particular frames (Lewicki, Gray & Elliott, 2003). Frames are also often linked to values and political 
ideologies rendering them particularly difficult to change—even in the face of contradictory information. 

 
Like other environmental issues (climate change, fracking etc.), stormwater management and the use of green 

infrastructure as a management tool evoke many different frames from stakeholders. As one stakeholder 
observed, 

 
I think certainly municipalities look at things from a totally different perspective than the District does because 
they are very much dealing with the public and their residence within their municipalities. So, I think, you 
know, sometimes they carry very different opinions. Certainly, the county agencies whether it be the Planning 
Commission or other folks within the county levels, they are looking at it from a different perspective because 
they are looking at it from different political, financial, what is best for the public kind of viewpoints plus they 
are require to uphold any regulatory requirements from the federal or state level there. So, I think, they have 
different priorities that they look at. Then we have various watershed groups, nonprofit organizations within 
our county that, you know, look at it from even a more different perspective in terms of how they want to do 
the work, they want help to do the work and I think they get frustrated sometimes because people that they 
are asking to help can't always help whether it be a municipality, our office or in terms of securing grant 
funding to do work. I think that frustrates them sometimes. (Conservation District Official)  
 
For example, frames vary, at least in part, with the institutional role that parties have with respect to 

stormwater management. That is, state regulators view the issues differently than township supervisors or 
developers because the former operate under a broad mandate to act on specific issues while the latter address 
issues more parochially. Frames also shape the type and scope of action stakeholders are willing to take with 
respect to an issue.

11
 Consequently, not only do stakeholders view issues differently, the solutions they support 

and reject may be in direct conflict with each other.   
 
The existence of such a wide variety of mindsets about stormwater management suggests that until a shared 

mindset is constructed in which stormwater management is deemed an important societal problem, green 
infrastructural solutions to address it are not likely to be widely adopted as effective remedies. In this section of 
the report, we present eleven prominent frames that emerged from our interviews with stakeholders. These 
reflect a wide variety of lenses that stakeholders are using to understand stormwater management issues in 
Pennsylvania. The first six frames convey opposition to and resistance to the regulation of stormwater. The next 
four reflect the positive hydrological and non-hydrological benefits to managing stormwater and using green 
infrastructural solutions. The final frame captures the conflicts that result from the wide array of frames in use to 
understand this issue.   
 

Frame 1:  Stormwater management as “a necessary evil.” In drawing a contrast between recent regulations 
and stormwater requirements prior to the 1970s one interviewee referred to the later as a necessary evil.  The 
implication is that it was necessary but little benefit was derived from the practices. Now, according to the 
stakeholder, some non-hydrological benefits are possible.  
 

I would say now with the opportunities associated with new regulations incorporating the infiltration of water 
quality, what I'm getting at is the rain gardens, some of these BMPs where you have more vegetative features 
where you can incorporate aesthetics into designs. There is a benefit from that standpoint. I would say 
primarily through the ‘70s up until now stormwater is still viewed as a necessary evil or there isn't much 
aesthetic value ever placed on it. Sometimes there's additional uses that they could use for but typically it was 
something that was a necessary evil that did not have any additional benefits. (Consulting Engineer) 

       Frame 2: Stormwater management as “defense of kingdoms.” Because Pennsylvania is governing at the local 
level by 944 different townships and municipalities, governance is extremely fragmented and implementation of 

                                                           
11Vaughan, E. & Siefert, M., op. cit.; Lewicki, R., Gray, B. & Elliott, M. 2003. Making Sense of Intractable Environmental Conflict. Washington, 
D.C.: Island Press; Brummans, B.H.J.M., Putnam, L.L., Gray, B., Hanke, R. Lewicki, R.J., Wiethoff, C. 2008. Making sense of intractable multiparty 
conflict: A study of framing in four environmental disputes. Communication Monographs, 75:1: 25-51. 
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new regulations created at the state level (such as Act 167) require implementation in each of these local 
jurisdictions.  One regulator who has to work closely with many local jurisdictions referred them as “little 
kingdoms” where township supervisors hold considerable sway over what goes on. He quipped, “I don't know 
where you guys live but in [this] County I compare most of our municipalities to little kingdoms at the township 
border. No one comes into our kingdom and tells us what to do. I think that is part of it.” (State Regulator) He as 
well as a local township official explained the kind of resistance to changes in state and federal regulations as the 
township level.  
 

The mentality is that, the hell with it we are just going to wait and see what happens. We can't afford this and 
we aren’t doing it, this is ridiculous. The overwhelming thought is that it is the damn government making us do 
it and we are not going to do it. The fact that it might be a legitimate thing to do with a positive outcome is not 
even looked at. To change that mentality is going to be exceptionally difficult, I think. (State Regulator) 

 
I've had people tell me because of advocating certain positive issues with regard to the environment they are 
now being shunned by certain members of their community and some of their neighbors. It is very close knit 
and in many ways often the person who is serving on a committee or task force also has a neighbor who is 
opposed to what the task force is trying to accomplish. (Township Supervisor) 

 
Frame 3:  Stormwater management as an “unfunded mandate” and “economically infeasible.” A common 

frame among many of those interviewed, particularly among local officials and developers, but echoed by others 
as well is the notion that stormwater management is “an unfunded mandate.”  Because the primary regulations 
affecting townships (Act 167, Chapter 102) and municipalities if they are MS4s (Federal Clean Water Act), offer no 
funds for upgrading existing stormwater infrastructure or for constructing new facilities (whether they are gray or 
green), many interviewees complained about their lack of sufficient resources to address stormwater problems in 
the ways mandated by the regulations. A local official outlined the problem, “The legislators wrote it (Act 167) in 
the legislation that each county must [follow], but they never provided the funding for it, adequate funding. The 
plans turned out to be many, many, many times more expensive than what was anticipated.” (Local Official) These 
sentiments were echoed by a township planner, “We are often affected by the Chesapeake Bay tributary 
strategy…part of that is a lot of the funding doesn't come from anybody else except, if it becomes unfunded 
mandates, your municipalities have to suck up the costs. (Township Planner) They were also anticipated by a state 
regulator who predicted, “I would think when you talk to some of these other people here on your agenda, 
especially some of your township supervisors in these MS4 areas, one thing you may hear, I think you will 
probably, ‘these are unfunded mandates.’” The MS4 program is a program that has a lot of deliverables and there 
hasn't been all whole lot of funding. (State Regulator) Many other interviewees also referenced funding issues as 
crucial impediments to effective stormwater management.  

 
Funding and financing, both. A lot of people say the Clean Water Act is an unfunded mandate. Technically, by 
the language in the Act, it is funded; there are state revolving funds. It is not as much as is needed and it has 
gotten less and less…Financing has become very clear that to be compliant and do absolutely what is 
necessary some sort of financing program needs to be in place. (State Regulator/Planner) 
 
There is a very real pushback from the Home Building Association…as to what the cost of that is going to be 
and how that cost is going to be born…this is more based on retrofitting old infrastructure and less about what 
needs to be included with new development but…it would be very expensive to manage the stormwater 
runoff for areas that are already built out. (Conservation District Official) 

 
Sure. I think from the general stormwater standpoint it is really not that much of a factor. When you get into 
areas where there is going to need to be money spent, it's going to be a big factor…It's not going to happen 
without the money. (Conservation District Official) 
 
Funding is always an issue. We haven't increased taxes for five years and anytime we proposed to increase 
taxes it would cause rebellion; particularly, if it was to do something questionable in their mind of an 
environmental nature. (Consulting Engineer) 
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The initial cost of implementing green infrastructure is a cost savings. I'll go from a developer’s point of view; 
from a developers point of view there is a number of them that realize there is a cost savings they are but 
sometimes there might be some local ordinances or something like that that might not be open to that type of 
approach. So, in order for them to proceed they have to get variances or exceptions to it which adds to more 
costs on that end to get those local approvals and in the long term it might not be as cost-effective. 
That is really very important because in order for us to accomplish the goals that are outlined in our plan over 
25 years we have to have a stable funding stream to advance all the capital projects as well as the 
maintenance of the green infrastructure that is being invested and then put into the ground essentially. That is 
so important because while we have been able to generate quite a bit of money from external sources, those 
external sources cannot be relied on year after year after year because it's competitive, budgets change, 
priorities change, etc. We have to keep our eye on the long-term prize and how we're going to show EPA that 
we are making significant progress year after year after year; not with first and every third year if you will, 
depending on our success of bringing in money. (Advisory Group) 

 
More and more land is being required and being consumed by stormwater management practices for 
developers actually making it infeasible for these developers to develop a piece of land because they are not 
able to offer as many lots or develop as many lots to make a profit because of the stormwater management 
criteria where each lot needs basically its own stormwater facility. (Township Planner) 
 
I think the biggest issue is the additional cost associated with…creating these systems but also quantifying, 
monitoring, quantifying it, it is time and money. I think that is one of the biggest challenges for the 
municipalities. (Technical Advisory Group Member) 
 
When we do a development plan and when a municipality updates their MS-4, we’re spending a lot of money 
for very little environmental impact. If you just…look at the farms of Lancaster and York and Lebanon County, 
we could provide stream buffers on all those streams and probably fix the Chesapeake Bay for a tenth or 
hundredth of what the cost of all these things that we are going to require municipalities to do. (Developer) 
 
I think that especially retrofitting is extremely expensive…there were urban sprawl areas that were built 30 
years ago really have some issues with their stormwater management that would be extremely costly to fix 
but are significant contributors to flooding episodes due to their stormwater runoff. There is no easy way to 
manage it because the Township doesn't have unlimited funds to make the improvements that are deemed 
needed. (State Planner) 
 
I know I can’t do it with the resources we are given. We are losing people to retirement and not replacing 
them because we can't afford to. We have other police departments that are expanding to try to keep people 
safe. Just the other problems in our society. (Township Manager) 

 
Frame 4: Stormwater Management as “curtailing development and violating property rights.” One 

perspective that has fostered conflict is the argument that requiring landowners to conform to stormwater 
regulations is essentially a violation of their property rights.  Although this viewpoint was expressed only by a small 
minority of interviewees, it did resonate with township officials and planners in a few townships/boroughs with 
the net result that they pulled out of comprehensive plans with neighboring townships which they feared would be 
too restrictive of individual landowners’ rights to govern their own land. These decisions were influenced by 
rhetoric from national movements (Agenda 21, Retired General Jerry Boykin and Rosa Koire)

12
 that forecast an 

                                                           
12 Some examples of this these arguments can be found at: www.didyouknowonline.com/agenda21.php; 
http://www.democratsagainstunagenda21.com/videos.html; and www.americanpolicycenter.org. 

 

 

http://www.didyouknowonline.com/agenda21.php
http://www.democratsagainstunagenda21.com/videos.html
http://www.americanpolicycenter.org/
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impending socialist society in which government regulations encroach on individual freedoms. The following 
quotes are reflective of this viewpoint: 
   

Agenda 21. It was an action plan and the action plan decided if we can take control over the way people spend 
their money; control over natural resources, the environment, society and the economy. [The action plan 
argues that] if we could manage those three things…then we can manage it in a way that is respectful to the 
environment and protects it for future generations. So, suddenly we’ve got this top down centralized control 
type of thing it is working its way into our society both from the top down through regulatory agencies and 
grant money and nongovernmental organizations and so on. And from the bottom up through planning that is 
done on the local level that is being influenced by schemes and development ideas and programs and 
legislation that actually originally stems at the legislative level. So, we end up as property holders being 
squeezed in the middle of this great idea that has gone terribly bad… So, the real response is not, should 
sustainability be off the table, but private property rights need to be front and center on the table; that's the 
big difference. (Citizen Advocacy Group Member) 
 
[Referring to Agenda 21]: It started out as a UN agreement…from what I've read there are some things in 
there, some scary stuff…They say things like property rights and privately owned property are not 
sustainable…Historically we've had property rights, people own land. That is in direct conflict with the 
idea…that for the social betterment of the world that land should be almost like a public commodity. 
(Engineering Firm) 
 
More and more land is being required and being consumed by stormwater management practices for 
developers actually making it unfeasible for these developers to develop a piece of land because they are not 
able to offer as many lots or develop as many lots to make a profit because of the stormwater management 
criteria where each lot needs basically its own stormwater facility is what it comes down to…What Agenda 21 
boils down to is the stack and pack philosophy of development where you would revitalize another area and 
you force people…to move into those areas, those residential areas because they cannot move out or build in 
the other areas which are protected. (Township Planner) 

 
Ex-General Jerry Boykin can go into the dissertation on the Marxist impacts of Agenda 21…If you look at a lot 
of our federal mandates and some of the things that are being pushed through by our President right now, 
including immigration, it has a lot of those underpinnings to it. (Township Supervisor) 

 
Stakeholders who expressed these views were persuasive enough to influence one township’s supervisors to 

pull out of a comprehensive planning effort with three other townships and one borough.  The decision was 
explained in this way: 

 
Once we adopt comprehensive plan then we will tackle the zoning ordinance…It's a joint plan and we are 
working with [name] Borough which is just to our north. That is some of the opposition that we ran into with 
the Agenda 21 people. They got one of our partners to back out of the regional plan…So, that slowed us down 
somewhat. (Local Official) 
 
We had gone to the point where we were taking on public input from it and we received so much negative 
public input with some issues like regulations and the Agenda 21 information came to light and we didn't like 
where it was going necessarily to begin with so our supervisors just decided to back away from it…basically, 
what Agenda 21 boils down to is the stack and pack philosophy of development where you would revitalize 
another area and you force people…to move into those areas…because they cannot move out or build in the 
other areas which are protected. (Township Supervisor) 
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Frame 5: Stormwater management as a “means to redistribute wealth.” Those who embrace Frame #5 also 
expressed fears that regulations that they believe restrict private property rights are also designed to redistribute 
wealth.  This motivation is explained by an engineer who said that Agenda 21 has social equality motives which 
reflect the “underpinnings of the Marxist agenda. Stormwater regulations fall into that pretty much too because if 
they can utilize environmental concerns to restrict development or business they are going to attempt to do it.”  
Similarly, an advocacy group member explained Agenda 21’s outcomes in this way (although he is opposed to what 
he is describing): “Part of it is to take private lands and put it in public ownership or public control. That’s part of 
the way we redistribute wealth so the planet is treated more fairly and economically fairly. We have to keep things 
distributed more evenly.”  
 

Frame 6: Stormwater management as an “attractive nuisance.” Speaking specifically about the necessity of 
managing stormwater with green infrastructural solutions, a developer referred to it as an “attractive nuisance.”  
He explained homeowners’ distaste for stormwater BMPs in this way, 

 
Well, nobody wants them. They are always the last lots that sell that generally butt up against the detention 
basin or have a basin on them or an infiltration buried on them or things like that. So, you have to discount the 
lot and somebody might be value shopping and might buy the lot and say, “Yeah, I'll put up with that basin 
there because I am getting $10,000 off the lot,” or something like that. They are a necessity but they are 
certainly not well perceived from a consumer standpoint. (Developer) 
 
Frame 7: Stormwater management as “flood control.” A common frame that captures the original basis for 

managing stormwater is to control flooding. This is one that virtually all our interviewees recognized as necessary 
to deal with catastrophic storms as well as smaller ones. As one developer explained, “I would think that most 
people think of stormwater as a flood. They think about when roads flood or streams and creeks and rivers 
overflow.” An advisory group member expanded on this theme. 

 
Better stormwater management…addressing those small storms which make up the predominance of our 
storm events are going to demonstratively impact our local communities, local governments and private 
property owners through the reduction of the frequency of flooding events… I think the benefits…will trickle 
up the society through the reduction of cost savings, reduction of taxes or at least the implications of dealing 
with the impacts of these flooding events as it pertains to damage to property. (Technical Advisory Group 
Member) 
 
Frame 8: Stormwater management as a “means of conservation.” In addition to managing flooding, some 

stakeholders (primarily regulators and clean water advocacy groups) articulated the non-hydrological benefits of 
stormwater management in terms of its role in environmental protection and conservation and the resource 
savings that accrue from it.  An Advocacy Group member (FS/DS) noted, “With green infrastructure…we are talking 
about clean water issues but the benefits and that is really what the City is focused on is capturing and retaining 
stormwater to prevent it from entering the combined sewer.”   
 

You have to shift these attitudes away from what they are today…but the bottom line is it's a conservation and 
it's a resource issue…the whole gamut of things that are related to hydrology, stream integrity, biological 
integrity, channel erosion and all that; that is all very important from an environmental standpoint to maintain 
a healthy, productive, clean resource and all the things that go along with that: recreation, aesthetics, water 
supply, and things like that. (Conservation District Official) 
 
One of the benefits, hydrologic benefits and also non-hydrologic benefits, of the program of stormwater 
management is that in these cases of redevelopment we can actually use redevelopment of existing urbanized 
areas to have a net improvement in watershed conditions. (State Regulator) 

 
An Advisory Group member also explained the benefits in financial terms, “The EPA estimates that, for every dollar 
you spend on source water protection programs like a non-point source BMP, you save on average $27 on water 
treatment costs.” 



12 
 

  
Frame 9:  Stormwater management as “compensation for past sins.” One consulting engineer characterized 

stormwater management as “compensation for past sins”.  He suggests that the regulations now must make up for 
the fact that there were none during the booming land development of the 1990s.  “In the ‘90s, all these homes 
went up in places where they probably shouldn't have been without the regulatory stormwater that you have right 
now. So it is a need to compensate for past sins.”  

 
Frame 10:  Stormwater management as “a house of cards.”  Because there are multiple contributors to poor 

water quality in the tributaries of the Chesapeake Bay (e.g., point source and non-point source such as agricultural 
run-off), failure to address all these sources of pollutants can jeopardize achievement of the required TMDL. One 
interviewee noted these interdependencies and the consequences of not addressing all sources of pollution. 
    

As an aggregate but certainly with in each individual source sector if everyone does what they need to do and 
we get to the TMDL but then one source sector continues to add pollutant load than the house of cards falls 
down and then there are consequences for that, regulatory consequences for that. Unless our regulations 
somehow either require per site or through other mechanisms like offsetting, I suppose, a no-net increase in 
pollutant loads from any land-use change associated with population growth or not, we are in danger of 
backsliding. [That is] simply not achieving the overall goal reduction or reducing our ability to get there in the 
most cost efficient manner. (Technical Advisory Group Member) 
 
Frame 11: Stormwater Management as a “source of conflict.” The final frame, “stormwater management is a 

source of conflict” reflects the outcome of the different framing outlined above. Given these different mindsets it 
is not surprising why conflicts arise over how to manage stormwater and whether or not to adopt green 
infrastructural solutions for doing so. One consequence of stakeholders framing the issues differently is that it is 
difficult for them to see past their own perspective enough to understand those of others. Consequently, conflict 
among viewpoints erupts. This manifests itself in particular when new developments are proposed that existing 
residents oppose, when townships are trying to hold hearings about comprehensive plans or introducing new 
ordinances to fund stormwater projects, or when a failure of an existing infrastructure leads to flooding in a 
community. Interviewees provided these insights into the sources of conflict associated with stormwater 
management and green infrastructure adoption.  For example, one Conservation District official suggested the 
conflict is” between the locals and the state.” (Conservation District Official) Others also reported conflicts at the 
state and local levels. 

 
I think it is just because we are kind of divided between an agricultural and then the non-agricultural 
community. So, I just think that there is sometimes a difference of opinion between the two communities. 
(Conservation District Official) 
 
The difficulty is we have residents that are directly affected wanting us to do improvements; other people that 
aren’t, don't want us to do anything at all. It is a conflict between the people that are affected and people that 
aren't affected and us trying to balance out what needs to be done and try to address everyone's concerns. 
(Township Supervisor) 
 
The conflicts also manifest within engineering firms who provide technical guidance to both developers and 

townships. As one consulting engineer explained, “Our land development guys are working for developers; it's 
their job to design something that works but also to be very, very cost effective…On the civil side, we are doing 
everything possible to protect the township.” Another consulting engineer agreed, “That, unfortunately, is a typical 
conflict within the office because of different goals. The designer/planner is trying to maximize the use of the site 
for the client and engineer has his focus on stormwater and is trying to accomplish what he knows needs to be 
done to meet the ordinance requirements and that aspect.” A developer also reinforced this perspective, “Some of 
the land development engineers are willing to look into some things more innovative; not all of our but some are.”  
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A homeowners’ association leader noted differences in views among members of her community also.  She 
explained, “I am trying to balance it from a few whiners and complainers… I will know better after we have that 
visioning meeting. Some people are just apathetic and then you have 1-2 that nothing you can do is right.”  

 
Others (particularly the regulators) downplayed the conflicts, believing either that the regulations are simply 

definitive and binding and trump any disagreement or that conflict needs to be resolved locally through 
compromises among disputing parties. For example, a conservation district employee (charged with implementing 
state regulations) noted, “There is probably disagreement in terms of the validity and importance of stormwater 
but in terms of how we go about it there is no disagreement. We have to abide by the rules and regs.” On the 
other hand, a state regulator characterized their own role as a mediator of these conflicts. If there is disagreement 
in any way generally it's more how do we effectively provide a management strategy and strike a balance between 
idealism and development…and how you bring those people together.” Another regulator stated, “I don't think 
there's disagreement, I think there's always discussion on what’s best and how it fits different types of activities. 
We have to look at the type of activity and potential impact and what’s the best way to address those impacts.”  

 
Nonetheless, those who are in the trenches at the township level feel the brunt of the disagreements more 

personally during heated debates in their public meetings.  We also found evidence that these can take on a 
political or ideological bent as the frames above about property rights and income distribution reflect. 

 
They actually come to me and my bosses at public meetings; people screaming, upset, get the water out of 
town. And short of lifting the town, I don't know how we can do that. (Local Official) 
  
I think certainly municipalities look at things from a totally different perspective than the [Conservation] 
District does because they are very much dealing with the public and their residence within their 
municipalities…Certainly, the county agencies whether it be the Planning Commission or other folks within the 
county levels, they are looking at it from a different perspective because they are looking at it from different 
political, financial, what is best for the public kind of viewpoints plus they are required to uphold any 
regulatory requirements from the federal or state level there. So, I think, they have different priorities that 
they look at. Then we have various watershed groups that look at it from even a more different 
perspective…they want help to do the work and I think they get frustrated sometimes because people that 
they are asking to help can't always help. (Conservation District employee) 
 

Institutional (Regulatory) Barriers 

In addition to cognitive barriers, our study identified a number of institutional barriers that impede adoption 
of green infrastructural solutions to stormwater management.  As with the frames above, these are not uniformly 
agreed upon by those we interviewed, and often stakeholders’ views are in direct conflict about the utility of the 
regulations.  Four important institutional barriers surfaced over and over again in our interviews. 
 

Institutional Barrier #1: Conflicting regulatory objectives, priorities and mindsets; no coordinated solutions 
among agencies. Many people pointed to deficiencies in the current regulatory process especially conflicting 
actions and regulations originating from different agencies and different levels of government. One developer 
summarized it this way, “Each regulatory agency is looking to either protect or improve their part of it which is 
their job. When it gets to be a large number of entities it gets cumbersome to get through the process.” As one 
local official noted,  
 

The regulations, the vagueness of the regulations, is what is hindering me. I like numbers, you need to achieve 
this to be in compliance, however, we get a lot of “You weren’t doing enough public education and outreach 
so; therefore, you are not in compliance.” How much is enough? (Local Official) 
 

Others reported confusion about and conflicts between federal, state and local laws and their enforcement: 
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I also participated in a number of the meetings with the EPA concerning the Chesapeake Bay initiative as far as 
the strategic plan for that. And EPA would always have interesting questions, as for why do we still need curbs 
and sidewalks and all these wide streets and they just didn't get it that it’s all municipal regulations in 
Pennsylvania that dictate all that. (Developer) 
 
I am not convinced anybody up there can answer questions on the regulations. If I am a township official, I call 
up to the state and say “I'm not sure about this and this and this.” If I get an answer at all, I would be 
surprised. There was a point where if I talked to three different people I would get three different 
answers…Now I'm sure if you're talking to people at the state they are going to think that everything is all 
roses, but it's not. (Conservation District Employee) 
 
Recently, as of a couple of years ago over 100 municipalities, roughly 100 municipalities in south central 
Pennsylvania had notices of violations, if you will, for their MS-4 permit from EPA and yet at that time they 
were receiving information from DEP that they were okay. EPA looked at those permits and found roughly 100 
municipalities were not meeting the baseline requirements, just the baseline, six minimum measures and the 
reporting of what's being done in the landscape were not being implemented in some cases sufficiently or 
reported sufficiently.  (Technical Advisory Group Member) 
 
[Re: NPDES permitting under Title 40] Muni’s (municipalities) were doing it in an inappropriate manner…It 
really wasn't any of their faults; it primarily had to deal with a lack of direction coming from the state 
DEP…The information was out there just not properly documented…not even in the hands of the 
municipalities….The conservation district essentially provides most of the inspections as required for the 
NPDES permits…[DEP’s] strategy backfired in that they were trying to protect municipalities…against EPA but 
then they disconnected the local governments from understanding their obligations in what they needed to 
do… So, the state is sort of scot free from this; they are not the permitted entity, they have no liability. The 
counties essentially have no liability. It’s the local government, it’s the MS-4 permits and the construction 
permits right now are the most exposed. (Regional Planner) 

 
A municipal official also explained how he sees water quantity and quality regulations working at cross purposes.  

  
Again, I see two distinct pathways here; one is to talk about managing stormwater relative to quality and the 
others managing stormwater in the case in getting it out of Dodge…Those two things are not necessarily 
congruent when you start thinking about trying to keep the quality up but how do you get it in the pipes and 
the hell out of the way as fast as you can…. some of the new thoughts about infiltration systems and water 
gardens and trying to go toward ground resources are directly opposite of what we have been trying to do and 
in fact the way many of our older systems have been constructed. They have been constructed to get water 
into the pipe and get the heck out of the way and keep it off the road…Now we have a whole mindset to 
reverse that or turn it at least on its side if you will try to hold some of that water to get the ground recharged. 
(Municipal Official) 
 

This same official complained that the costs of all regulations were prohibitive making it difficult to comply, noting 
for example, that new “green” paving which removes pollutants, requires more frequent repaving and costs the 
township more to maintain and that retention ponds lead to the need to spray for mosquitos. Both a developer 
and a township official noted that the NPDES and Act 167 rules, respectively, kept changing as they evolved (every 
two years) which cost them time and money by forcing frequent updates of their plans. Finally, a few township 
officials noted how PennDOT’s actions complicated their stormwater management efforts. 

We get a fair amount of problems requesting the municipal government to do something about stormwater 
that is really on private land and not caused by any action that we have taken. PennDOT paved the road in our 
township and cut off what apparently was sheet flow running across the road. Well now, the landowner is 
wondering how you are going to manage the stormwater in front of his property. No new construction was 
done except PennDOT raised the elevation of the state highway. So, what are we supposed to do with that? 
(Township Supervisor) 
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Because they have designed the road and the bridge such that it inevitably silts in and will not carry the flood 
loads. We get the comments of the residents and business owners at our meetings. The ideal thing would be 
to reconstruct the road and the bridge and to buy the property that obstructs the stream by being built on top 
of it. We have no ability to get into that kind of solution. (Township Supervisor) 
 
Institutional Barrier #2: Regulatory Ineffectiveness. State and Federal regulations provide an institutional 

structure within which stormwater is managed, but, as noted above, the regulations are dispersed in several 
different acts and are implemented at different levels of government. 

  
The stakeholders we interviewed differed in their assessment of the effectiveness of the regulations. One 
developer noted that the regulations “are more up-to-date” but also noted that “the jury is still out on how 
effective they will be.” In a similar vein, a Technical Advisory Group Member believes the regulations have reduced 
pollution from new developments but haven’t yet “achieved a no-net increase…just reduced the rate of increase”.  
Another argued that stormwater regulations are too lenient and that the regulators cater to developers leading to 
“the fox watching the hen house in stormwater management and erosion control.” (Conservation District)  Two 
others agreed. 
 

The politicians hear from the developers. So, there are a lot of the politicians in my personal opinion that are 
geared toward streamlining and making the permitting processes quicker and easier and that is negating some 
of the requirements in the checks and balances in stormwater management. (Township Supervisor) 
 
[Regarding comments on proposed regulations:] Some comments are good and some are from very intelligent 
people who work in the field in those areas and they should be taken seriously and evaluated. They are not, 
they are just blown off…most of these comments weren't even addressed…So they know that these 
comments are correct… but they know that this particular regulation isn't going to get changed because there 
is a political influence above them. (Conservation District) 
 

Other stakeholders complain that a lack of enforcement is the problem.  One developer noted that “There is just 
the assumption that they [the Code Officer] will do it...he is also the one who is supposed to be looking at it before 
you cover up your BMP, you got to have it inspected and often times that is almost always never the case.” Some 
consulting engineers reported that “almost every municipality lets the developers out of it [ordinance requiring 
infiltration of a portion of stormwater] by having a geologists say, ‘You might cause a sinkhole there’…Most 
municipalities will simply walk away from that requirement and wave it.” A regulator noted differences in 
attention to infiltration in the City of Lancaster (where it is an imperative because of flooding) versus the 18 
boroughs surrounding it.  The regulator explained that they would rate how up-to-date the regulatory structure is 
as low “because I think we have the regulatory tools but it's taking the time to implement and get it out.” A 
regional planner was optimistic about water quality goals but was non-committal in appraising the effectiveness of 
regulations to control water quality.   
 

I would say that the overall mix is not working very well and we can see that anytime there is heavy rain at all. 
The impervious surfaces over the past especially 50 years are funneling that water into our creeks and streams 
and their flooding out places that we don't want to get flooded out. I think if you look at a lot of the 
Susquehanna and Chesapeake Bay pollution goals, those (aren’t?)being met and that has a very real 
connection back to stormwater management. So, I would say that the built environment as a whole is not 
doing a very good job of managing it [stormwater runoff]. That being said, the new regulations, I don't know if 
they are being effective or not. (Regional Planner) 
I think all of our solutions are effective. I think collaborating and getting groups of governments together and 
getting them to work together has been the most effective; getting them to look at the MS4 permit. I keep 
going back to the permit because the permit is what is driving everything. In Pennsylvania, whether some of it 
is a paper exercise is just not that effective but it is making them think about it, making them think about what 
they say they are going to do and implementing it. Since the new updated MS4 came into play two years ago 
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they are really, really motivated to get this done now. Before it was any unit could just submit anything and 
DEP would accept it. (Technical Advisory Group) 

 
A developer fingered agriculture as the prime culprit for polluting high quality streams. He offered a 

comparison between stormwater management on a property being developed and treating the same property as 
farmland: 

 
Now where we got slammed is in Chapter 102. What they did is they required 150 foot buffer on exceptional 
value on high quality streams when we develop the site. But if it's a farmland today they don't have to put that 
buffer in…The minute we go to put some homes up there, we are required to put the buffer in. The other 
thing they didn't take into account with that is every drop of water that comes off a rooftop or street we still 
have to treat anyway. So we have to take that through a stormwater pond, probably an infiltration basin and 
do other types of treatment to it. So the only water being really treated by that 150 foot buffer is the 
rainwater that falls from the sky because all the other water from the streets has to be treated separately 
anyway. So really it doesn't have a real huge impact. When the Chesapeake Bay Foundation under the CREP 
Program puts in a buffer along a stream, they’ll typically put in a 30 to 40 foot buffer. DEP seems to be really 
hung up on that they need a minimum of a 150 foot buffer and we really dispute that. I think the main thing is 
to get the shade over the stream. Then the biology can take over and cool the water, and a whole host of 
different chemical and biological activity can happen in that stream as soon as it shaded…So you're a lot better 
off putting in, you know, 1000 feet of 50 foot buffer than putting in 33 feet of 150 foot buffer…If you assume 
that all the farmland was developed you would actually reduce the nitrogen in the Chesapeake Bay by about 
20 to 30%, simply because after you develop it you know you're putting lawns in, your putting stormwater 
controls in and other things like that that you don't have there when it's a farm today. So there's a big 
environmental benefit when it's developed as opposed to being a farm. That's not very politically correct but 
that's kind of what the facts are. (Developer) 

 
Another stakeholder also pointed to agriculture as an important contributor to pollution in stormwater, but also 
noted the difficulties associated with regulating agricultural run-off.  
 

I think a lot of the problem is agriculture. It is being looked at a little bit but not in as much detail as it should 
be. All we have to do is walk around here or drive around in a huge rainstorm and depending on the time of 
the year there our enormous amounts of mud and gullies coming off fields. The farmers are tough to regulate 
and they must have a very powerful lobby. That is something that they can grasp in their hands and regulate 
more stringently than you can the sediment per se coming off an agricultural field.” (Cons. District) 
 
Institutional Barrier #3: A regional solution that involves collaboration across townships and municipalities 

is needed to address stormwater management effectively. Several stakeholders pointed to the futility of 
piecemeal efforts to address stormwater problems and suggested that a more collaborative, regional solution 
would provide a more effective approach. For example, one noted, “I think that if we can start to look and possibly 
address stormwater on more of a regional basis by restoring our streams and floodplains would have better 
results.”  A developer offered similar comments,  

 
When I deal with stormwater management it's on a project by project ad hoc basis. You are developing one 
acre or 5 acres and you have to have a plan to manage that runoff but we don't have something for a 
neighborhood or a district. So, I think that one of the major issues is that we don't have very good regional 
stormwater management plans. How do all those individual developments fit together?  
 

He went on to suggest that adopting a watershed approach was needed instead of using “the political boundaries 
of municipalities” or the current site-by-site basis which creates standalone solutions. 
 

Pennsylvania’s dispersed local government structure was also seen as a source of the problem of getting 
effective regulatory solutions. A technical advisory group member highlighted this problem:  “We have 3,000 or 
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4,000 municipalities that are all on their own with addressing some pretty complex regulations right now? I think 
that is one of the challenges Pennsylvania has always faced. A regional planner echoed this problem. 
 

A lot of it comes back to the municipal system that we have here… the crazy, mixed up little tiny municipalities 
that are situated, the little boroughs which are inside other little boroughs. If you could break down some of 
those walls maybe you could see some efficiencies there but, unfortunately, that's not the Pennsylvania, that's 
not the Commonwealth we live in…  
 

Similarly, a member of another technical advisory group suggested that the regulations have encouraged some 
regional groups to work together but this collaborative mindset is not widespread as yet. 
 

There is no infrastructure for managing it. There are so many municipalities in Pennsylvania that you go three 
blocks in the same watershed and you are in a different municipality and there are usually fiefdoms that have 
their own issues and it's not a priority. It has never been a natural thing to go to the county and look for 
advice, and there aren't these collaboratives in Blair and Lebanon and Cumberland that are forming for 
Lancaster that is being led by county planning departments or the conservation districts. There is more of a 
willingness now to work together because of the regulations. I think that if there were no regulations from the 
state and from the feds that wouldn't happen. Everybody would do their own thing and really probably would 
do nothing which is what they have done in the past.  

 
In some cases creating a broader solution means learning how to scale up existing solutions. 
 

The technologies…are all pretty well known at this point but now it's figuring out how to streamline them. The 
private green alleys are the perfect example. Can we take the green alley program and can we duplicate it and 
take it to multiple communities/neighborhoods throughout the community? Will the cost come down over 
time; will it continue to be economically viable? The idea right now is we are scaling up. The City should get 
better at taking these projects from concept to in the ground and that is at every level…Now we need to take 
it from doing 10-12 projects a year to doing 40-50 projects a year and how can the City do that in a sustainable 
way and continue to innovate and be successful at it? (Advocacy Group Member) 

 
Greater attention to coordinated land use planning is seen as another important piece of the puzzle because 

new development can’t achieve a no-net increase in pollution.  A technical advisory group member explained it 
this way, 
 

The Chesapeake Bay TMDL says that once we achieve these load reductions by 2025 there is no more wiggle 
room. As population grows and land-use changes there is no room for additional load; it has to be a no-net 
increase for every new person that is born or moves to the watershed for every new subdivision or every new 
commercial strip mall. Land-use planning and how we build and where we build is and going to be a bigger 
issue as we look forward into the future because we are not making any more land right now.  

 
Interestingly, however, a planner agreed about the need for region-wide planning for stormwater management 
but confessed that many planners do not have the technical knowledge required to deal with this problem. 
   

Stormwater management and stormwater issues are certainly something that I think are part of a regional 
program and part of my duties as a planner to help assess and address…Unfortunately, stormwater 
management...demands good planning but is so highly technical that sometimes it really takes an engineer to 
understand minute details and unfortunately, from a planning perspective, you know, that is not something 
that a lot of us have a background in. So, sometimes I think that makes it difficult for me to sit here and to 
understand that good stormwater management is useful and beneficial…I just don't know enough of that.  
 
Institutional barrier #4: Confusion about and lack of regulatory enforcement to ensure BMPs are properly 

maintained. The ongoing maintenance of green infrastructural solutions is a substantial concern and one that was 
raised by practically everyone we interviewed.  As one Advocacy Group member explained, “I think that the more 
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we do this, the more of an issue is the maintenance of them.” Many interviewees noted that there was confusion 
about whether it is a public or a private responsibility to ensure that BMPs are maintained. Even when the 
maintenance responsibility was clear, others pointed out that there was little or no means of enforcing 
maintenance requirements, particularly when properties change owners. These concerns were expressed by 
developers, local officials, engineers and developers alike as the comments below reveal. 
 

There is what is called operation and maintenance requirements which basically means the owner is 
responsible to maintain the BMPs and to ensure they are meeting the maintenance requirements of that 
particular BMP type. But there is no like real monitoring or reporting requirement. (Cons. District) 
 
I think a lot of what we’re doing with infiltration is going to be a real problem to manage going into the future. 
I don't think that was very well thought out by the DEP and EPA when they implemented a lot of these 
regulations. I see a lot of problems going into the future with enforcement and just making, making sure that 
these facilities are maintained properly. We are creating a lot of infiltration areas and no one's really figured 
out…I don't know how you're going to administer and make sure that they are functioning long-term. I don't 
think that the overall maintenance of those and enforcement of making sure someone doesn’t get a load of 
topsoil and fill them in has been thought out very well. (Developer) 
 
I would say if they are an MS 4 that they [municipalities] do have some required responsibilities as part of the 
MS 4 permit. If they aren’t an MS 4, I don’t believe any and if they do it is very little monitoring responsibility. 
(Cons. District) 
 
We do not believe the Township has any legal authority when it comes to enforcing some of the stormwater 
regulations. It's one thing to say that you have the Federal Clean Streams Law to enforce this…Municipalities 
in Pennsylvania are not permitted to enforce anything that they are not specifically granted by the legislature. 
The gorilla in the room is that the legislature has never passed a law that says, “Township you have a right to 
do this under this regulation." We can enforce our model ordinances that we have for land development, we 
can enforce maintenance but when it comes down to a violation there isn't anything there that we can give. 
Most people know that catching it and storing it and releasing it is not improving the quality of the water or 
doing anything other than reducing flooding. It is not meeting a lot of the things that we would like to do with 
water. I think a lot of people know that...EPA enforces under criminal; the Township enforces on the civil law. 
Civil law means…they can fix it for a day and then the very next day go right back to doing what they were 
doing. (Township Supervisor) 
  
If you have a developer come in for a 300 unit subdivision and the primary stormwater control on those 300 
housing units is in-ground infiltration off of each property or on each property itself. I think the regulations 
currently state that the homeowner’s association is responsible for seeing that that is implemented and there 
are deed restrictions. Now, most of the infiltration is put underground, you can't see it. So, if a stormwater 
problem develops downstream, who is going to go back and look at those 300 housing units and determine 
whether the infiltration is compromised on individual lots? Who's going to check and see whether the rain 
garden that handled the downspouts is still in place? That is a tremendous amount of work for somebody to 
go back and start to trace whether facilities have been compromised over the years. The Township typically is 
not interested in going out to a private property and spending taxpayer’s money to solve private property 
issues. (Consulting Engineer) 
 
People build things in the wrong places and then expect remediation to come from the municipal government 
or something of that nature. You don't build a house in a swale and then complain when you get a large storm 
and the on ground facility can't handle it and water overflows and goes in the basement windows and gets 
your basement flooded. (Township Supervisor)  
 
Fear of maintenance. Fear that different types of stormwater management will lead to maintenance costs. For 
example, rain gardens will be maintained improperly. Municipal staff and developers bring up maintenance 
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issues regularly – developers don’t want long-term costs and obligations. There isn’t good cost data on 
maintenance, especially for the newer practices. (Local Official)  

 
Compounding the problem of lack of maintenance is that DEP does not have funds to enforce the existing 

maintenance provisions. According to DEP, the department has “the authority by these regulations and clean 
streams law to go out and conduct inspections, but doesn’t have plans or resources to enforce its maintenance 
requirements.” A state regulator and a regional planner explained the problem in greater depth,  
 

Now we have a requirement that there is an inspection done at the end when there is a notice of termination 
submitted to basically acknowledge that those practices have been installed as per the improved plan… So, we 
have a dual mechanism there that we have the notice of termination that says the original permittee is going 
to retain that responsibility or transfer it to someone plus the licensed professional consultant that was 
involved with the plans or the project oversight provides the certification that the BMPs have been installed as 
they were approved…. The Chapter 102 regulations actually require that as part of the permit termination 
which is required by the original person to have the permit, the original permittee, that they actually have to 
have something in writing from the person that's taking over that responsibility showing that they know the 
practices that are there and what their obligation is for long-term operation and maintenance. If they fail to 
submit a notice of termination or if they are unable to get an agreement with that party they remain 
responsible. So, that permit really has a default mechanism. So, there are a couple checks and balances 
there…we don't have a program or procedure in place to do that on a routine basis at least at this point in 
time once the project is completed and the project stabilized. If the project happens to be within an area that 
is covered by an MS 4 permit, the municipality has an obligation under their MS 4 permit to do inspections. 
(State Regulator) 
 
The problem is… some of the changes we tried to incorporate in this year's MOU (memorandum of 
understanding) back in March and DEP was sort of a no go; not so much that they didn't like it but they are so 
strapped in personnel that they say, “We can’t look at it at this time. You're going to have to wait six months,” 
or something to that effect. They are understanding what we want and we are trying to stay ahead of it to get 
DEP approval, but ultimately for the conservation district to be able to execute it, they need DEP’s go-ahead. 
(Planner) 

 
A local official blamed developers for downplaying maintenance. “The developer is going to get the most cost-
effective deal they can get...In other words, they would tend to minimize the need for active maintenance or 
protection of a particular feature if it's going to make a sale less likely.” On the other hand, a developer also raised 
concerns about liability issues with respect to maintenance of BMPs, but noted that no maintenance occurs on 
gray infrastructure either. 
 

It is just not at the point of being comfortable that some of this green infrastructure will hold up long-term. I 
suppose that certain areas are being concerned about liabilities if it doesn't work in certain situations what 
they might have to do to correct it or improve it…I would be hard-pressed to say that the green is more 
difficult were more labor-intensive to maintain than the traditional if the traditional are being maintained. To 
me, that’s a big problem as I think in many places, the traditional stormwater things are put in and no one is 
maintaining them. I think the assumption is they continue to work for ever and they don't.  
 

Practical Barriers to Using Green Infrastructure 

In addition to cognitive and institutional barriers, our interviews identified a number of practical barriers that 
make use of green infrastructural solutions difficult or problematic.  Three in particular stood out in our data. 
 

Practical barrier #1: BMPs are very contrived systems not typical of natural world. When properties are 
developed, topsoil is frequently removed and the soil is typically compacted and inundated with water. This makes 
it more difficult to find natural plants that can survive (let alone thrive) in these artificial growing conditions when 
constructing rain gardens, for example. Such bmps also can also be overrun by trash, sediment and weeds that 
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jeopardize their long-term survival. Additionally, one consultant pointed out how change also threatens the 
longevity of these green infrastructural systems.   
 

I think the other thing that is probably one of the biggest challenges is that these systems change constantly. 
They change from year to year. They change from season to season. Like I said, outside influences can 
completely change the system. It could be one storm event and it could bring in a certain kind of weed seed 
and all of a sudden everything is gone and you have something else. What happened? I think the idea of 
change is a big challenge with it. (Advisory Group Member) 

 
Practical barrier #2: Achieving retrofit of systems in built areas is challenging and expensive. Adding 

detention, conveyance and infiltration to bring stormwater management practices up to regulatory standards in 
built areas is a tall order that requires expensive retrofitting. But, as noted earlier, it is not clear who is going to 
front the bill for these infrastructural changes.  Consequently, as one developer notes, resistance to implementing 
such measures is very real in the home building industry and suggests that other options for funding these projects 
are needed.  

 
A lot of growth has taken place before stormwater management became in vogue. Now, granted the newer 
developments have stormwater provisions in them but there are large areas that there are none; it's just 
collected and conveyed. There is no detaining, there is no water quality and there is no storage capacity. There 
is a very real pushback from the Home Building Association, I think, as to what the cost of that is going to be 
and how that cost is going to be born. I definitely think that you hear a complaint that a lot of that and I think 
this is more based on retrofitting old infrastructure and less about what needs to be included with new 
development but it is definitely something that I have heard in the past that it would be very expensive to 
manage the stormwater runoff for areas that are already built out.  

 
Practical Barrier #3: People are not knowledgeable about how to maintain BMPs and need education. The 

problem of maintaining bmps is compounded by the lack of knowledge about how to do so in many cases.  Several 
interviewees noted there was a learning curve involved. A regulator noted, “Probably the most difficult aspect I 
think is getting people convinced about the usefulness of natural or green infrastructure approaches. We are still 
in a part of the learning curve but a lot of people fall back on hard engineering practices.” A similar comment was 
offered by an advocacy group member: 
  

Ongoing maintenance of projects like this is going to be a huge, huge issue and everyone acknowledges that 
but it is hard to prepare for that. You do the best you can but until you are there doing the maintenance and 
experiencing it on an annual basis and figuring out what those costs are and making sure you have the right 
companies and individuals in place to do the maintenance in a sustainable way that is part of the next learning 
curve.  
 

Several others also pointed to the need for education challenge in this way,  
 

You can have anybody know that’s what grass looks like and they mow it or they string trim it. But when you 
have a more complex native plant system and it takes more of an education and understanding to know the 
difference between the invasive plant or the native plant. Also to understand what happened; why did they all 
die. It could be something like too much water or there was a layer of sediment that came in or there is a 
beetle that started to attack. Whatever it might be, there are so many different situations. We are seeing this 
becoming more and more of a challenge… if there is not an understanding and you have a traditional 
landscaper or maintenance guy out there …and they don't like that aesthetic or it is all just invasive they will 
just kill it all off and put in what they are comfortable with. ..and there is a lot of cost of redoing it. (Technical 
Advisory Group Member) 

 
Some pointed the finger at new homeowners who are uninformed. For example, a consulting engineer explained, 
“If there is upstream drainage area, we will put in swales and easements because a lot of time property owners 
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don't know the swales is supposed to be there. They want a patio, they want a playhouse, they fill it in. The next 
thing you know they have water in the basement and then they are calling the municipality.” His views were 
echoed by a local official:  
 

Where we run into problems is when those infiltration improvements or stormwater improvements are put on 
individual properties and those properties are sold. The new homeowners at that point don't understand what 
it is and they want to either remove it or fill it in and it is constant educating them as to why it is there.  

 
Two other groups that need education are maintenance workers and landscapers who don’t know about specific 
plants that are involved or their life cycles. Workers like this need hands on training in order to care for bmps. 
 

We encourage our clients to have us maintain it at least to oversee the maintenance of it for the first three 
years...We've found that it works better for their crews to work with our crews and to learn hands-on. For the 
last 20 years, we have been putting in all kinds of maintenance and operations guidelines together. They may 
work for some people but they don't work for all people and especially maintenance groups. The people that 
work maintenance are hands-on and they learn better working side-by-side. The other part of it is that, like I 
said, you need to have an understanding. It is hard to put a one size fits all to these projects. So, if you have 
somebody out there with you and they… see that and they understand it and then while they are working 
together they can talk about, okay, this is this weed that is coming in or this is this invasive and this is how we 
deal with that…Okay, so there is a lot of educating and if it is done hands-on and they see it then they 
remember. That has been a better approach from our standpoint. (Tech. Adv. Group Member) 
 

RECOMMENDATIONS FOR ADDRESSING STORMWATER PROBLEMS 
 
In this section we offer six recommendations to various levels of government for how to improve the management 
of stormwater in Pennsylvania. These recommendations are based on our interpretations of the data gathered for 
this study but, in some cases, are also bolstered by suggestions made to us by stakeholders during the interview 
process. We urge the respective officials and agencies to actively explore how these recommendations can be 
implemented to improve stormwater management and to promote the use of green infrastructural solutions. 
 
Recommendation #1: DEP should take a proactive stance in creating educational opportunities for township 
officials, planners, engineers, maintenance staff and landscapers to learn about green infrastructure solutions 
and their maintenance and to provide data about their effectiveness in reducing water conveyance and 
improving water quality and ultimately providing cost savings. 
 
This recommendation addresses institutional barriers #1 and #4 as well as all three practical barriers. Additionally, 
it will help to mitigate those cognitive barriers that frame stormwater management negatively and impede 
adoption of appropriate bmps. The more that members of the general public (as well as local government officials, 
developers, professionals advising governments about bmps and landscapers) understand both the hydrological 
and non-hydrological benefits of stormwater bmps and how to maintain them, the more likely they will see the 
advantages of adopting these practices. That, coupled with the provision of additional resources (which we 
address in Recommendation #3 below), is imperative to ensure proper adoption of these practices.  

 
When it is translated down to the local level it is only as good as it actually implemented. If it's not 
implemented and the municipalities are not taking ownership of it and actually doing things that they think of 
going to be impacted and reporting them appropriately you don't necessarily see the success of the program is 
intended to achieve. (Tech. Adv. Group Member) 
 
There are a couple things there that I think we need to work on is…not only educating the people that develop 
and implement the BMPs but also maybe other entities that need to review and approve it whether it be at 
DEP, conservation districts, municipalities or other entities. (Reg. Official) 
 
Developing demonstrative sites for better cost data would increase familiarity as well as using research to get 
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the word out on how stormwater management facilities can be maintained. (Local Official) 
 
Recommendation #2:  Sponsor and participate in the development of regional watershed planning to address 
stormwater management. 
 

Some watershed areas already have volunteer groups who have taken an interest in stormwater management 
and stream integrity. These groups are taking valuable actions to protect water quality. We encourage DEP and 
EPA to increase support for the formation and operation of groups like these in each watershed in Pennsylvania. 
However, volunteer efforts also need to be integrated with cross-governmental watershed planning. Together this 
will work to ameliorate cognitive barrier #2 and institutional barrier #3. Many of those we interviewed argued for 
collaborative efforts at the watershed level that join small townships and municipalities with larger ones to define 
and implement systematic efforts to manage stormwater. These collaborative efforts could begin as information 
sharing sessions, offer collective educational programs (e.g., on maintenance of bmps), and consider watershed-
wide efforts to improve stormwater management. Coupled with recommendation #1, these groups could 
recommend the pooling of resources across jurisdictions to tackle larger, infrastructural changes that would 
benefit multiple jurisdictions.  The formation of these collaborative groups may help to eliminate what one 
regulator referred to as “this kind of us against them mentality that the regulators have with the regulated 
community.”  
 
Recommendation #3: Townships and municipalities should establish dedicated fees or restricted taxes for 
stormwater management activities.   
 
As practical barrier #2 points out, stormwater retrofitting is prohibitively expensive for townships and 
municipalities and competes with other projects for limited resources. One vehicle that offers promise for 
generating dedicated funds for stormwater management is the creation of fees or taxes for this purpose at the 
local level. This tax should be dedicated specifically for stormwater management so that it doesn’t have to 
compete with other funds in the township or municipality’s general budget. While it is likely that these taxes would 
meet with some local resistance (as any tax increase might) they seem like a reasonable and fair way to share the 
costs of creating infrastructure to improve both water quantity and quality management. As one interviewee 
suggested, we need to “create authorities to raise funds for retrofit and future maintenance. There is a problem 
looming down the road and that is probably one of the strongest reasons I favor an authority. They would have the 
ability to do that.” A consulting engineer, speaking about the new ordinance under consideration in Lancaster, PA, 
also explained how it would make his job easier:  
 

Nobody wants to be on the other side of a sinkhole requiring infiltration when it causes a sinkhole. Most 
municipalities will simply walk away from that requirement and wave it. The new ordinance [Lancaster’s] 
won't allow that to happen. You will have to look at your site a little more comprehensively and figure out 
ways to decentralize your volume control and get it into the ground. There are some things being done with 
the new ordinance that I think that are trying to address that. It makes it easier for us as the designers too if 
the ordinances require these things to be done that should be done. We can go to our clients and say, “Look 
this is what you need to do.” When it is in the ordinance, they don't usually fight it too much. (Consulting 
Engineer) 

 
We recommend that DEP be tasked with developing some generic model tax ordinances that townships and 
municipalities could then tailor to their specific local needs before adoption. Alternately, DEP could fund a project 
to help create model ordinances and to assist interested local townships that would benefit from consultation in 
designing an ordinance for their township. 
  
Recommendation #4: Revitalize PA DEP task force to explore opportunities for municipalities to meet 
stormwater obligations through investments in riparian buffer restoration in rural, suburban and urban areas.  
 
This recommendation addresses institutional barriers #1 and #2 that identified concerns about better coordination 
among agencies (including between EPA, PADEP and the PA Department of Agriculture) and ineffectiveness of 
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regulations, respectively. While the recommendation suggests attention be paid to rural, suburban and urban 
areas, some stakeholders we interviewed pointed out disparities in the management of stormwater stemming 
from differential requirements on developers compared to farmers for protecting high quality streams through the 
use of riparian buffers. One developer offered this observation about the link between these two aspects of 
stream protection: 

 
About three years…30 different interest groups held meetings for two years working on a stormwater 
offsetting program…We shouldn’t be doing stormwater infiltration in some of these areas that we’re doing it 
simply because regulations require it. So I suggested that we have an offset program where we have one of 
those sites that we can either pay into a fund or do something offsite to mitigate you know anything as far as 
the infiltration. We would still do all our stormwater management and our pre-to-post development flows, 
then allow us to go off-site and do something that has better environmental impact then what it is we have on 
the site. When we do a development plan and when a municipality updates their MS-4, we’re spending a lot of 
money for very little environmental impact. If you had a system where you can even compensate the farmer 
for the lots and production of that land so that he has it, you know that he's providing an easement along 
those areas, provide options…We could've had other options other than spending all that money and had a 
bigger environmental impact by helping to fund the things that need to be done on our farms.  
 

Implementation of forest buffers is a major part of Pennsylvania’s Chesapeake Bay restoration strategy, one where 
the Commonwealth is currently falling short. In the past year, state and federal agencies along with many NGO 
partners convened a robust Riparian Buffer Task force to analyze the issue and develop recommendations for 
accelerating riparian buffer restoration efforts in the Pennsylvania portion of the Chesapeake Bay watershed, with 
an emphasis on farmers and other rural landowners and the Conservation Reserve Enhancement Program (CREP).   
 
We recommend that PA DEP engage the Riparian Buffer Task Force partners and, building upon the existing 
recommendations of the task force, investigate how limited resources could be used most effectively to create 
more riparian buffers along Pennsylvania’s streams through MS4 stormwater offsetting and other policy 
approaches. 
 
Recommendation #5: Streamline the storm water management review and permitting processes at the local 
level to: 1) provide greater clarity about compliance for townships and municipalities, and 2) ensure that 
developers don’t incur a penalty for trying new green infrastructure methods.  

 

This recommendation speaks to institutional barrier #2 regarding perceived ineffectiveness of the regulations 
and also to the cognitive perceptions that implementation of stormwater management practices are confusing, 
ineffective and unnecessarily expensive. Several engineers and developers complained that if they did try to utilize 
new GI approaches to stormwater management, they were, in effect, penalized for doing so because they had to 
participate in a greater number of review sessions. Often this was exacerbated because those doing the review 
were not knowledgeable about alternatives to gray infrastructure. A technical advisory group member 
commented, “I think one of the costs associated with it is the amount of review and the permitting and people not 
understanding. If you're going to be doing this then you should have support to be able to streamline the review 
process to get it through because there is a lot of costs with that.” The costs of extending the time for approval 
also translate into lost revenue for developers as a consulting engineer explained, “It all comes back to the expense 
and the developers generally will do what costs the least. Again, the old saying, time is money, the longer it takes 
them the more it costs them until they get something in the ground and longer to start to make money off of it.”  
 

A planning official spelled out the need for clearer guidance from EPA to municipalities and the advantages of 
a single permit at the state level rather than myriad individual permits by many municipalities. 
 

What really hurts is all these municipalities have individual permits. From day one indicated that you just need 
one permit for the region and that's all you need instead of everyone doing all these permits, yes there is work 
each one has to do against it, you do one permit that puts all of you on the same page. You would get a lot of 
work done in a much more cost-effective way but yet at the same time you are all in an understanding of what 
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each one of you is doing…The state’s permit is such a very broad low guidance document. There is really a lot 
open for interpretation by the EPA…That's the problem with Act 13. It is so broad that you're really not going 
to know if the EPA's going to like what you are doing or not until they come to town and do not fine you. So, 
the idea would be to create a permit for this area that's much more well-defined and almost indicates exactly 
this is the technology we are doing. When you do that, you have EPA approval, and the fact that you have an 
approved permit now... A lot of them [municipalities] are worried about liability protection. They don't like the 
fact that what they do as of now under the state's permit is really open for interpretation and for acceptance 
by the EPA.  

 
To the extent that DEP and EPA can provide more clear and concrete predictions for municipalities about which 
practices meet regulatory standards, this will reduce confusion and enhance regulatory effectiveness.  Similarly, if 
townships can anticipate and plan for approval of bmps without requiring extra steps in their review process, 
developers will be more inclined to adopt these practices because the costs of doing so will require added 
expenses.    
 
Recommendation #6: Greater publicity about stormwater management and its importance is needed by federal, 
state and local officials as are resources to provide the necessary training for local officials to effectively 
implement existing regulations and ensure proper maintenance of bmps over time. 
 

This is an omnibus recommendation that addresses institutional barriers #1 and #4, practical barrier #3 
and many of the cognitive barriers identified earlier. Stormwater management is not seen as a valuable resource 
to homeowners. For many homeowners, if water does not drain onto their property, it is not a problem they care 
about.  Even if it does, they don’t necessarily believe the problem lies with the design of their site or that they have 
responsibility to address it.  A township manager and a state regulator both pointed out that stormwater 
management is not high on the radar of ordinary citizens, especially those in rural areas.  
 

You asked what are some of the barricades with dealing with stormwater or barricades to green infra-
structure, I can give you the biggest one that there will ever be… unless its solved, it will prevent green 
infrastructure and that is the typical resident; the world the typical resident lives in… the average Joe on the 
street could give a hoot and holler about water quality; they are more concerned with flooding on their 
property. (Loc. Official) 
 
I think possibly part of the reason why they don't really get legs is because right now in Pennsylvania… 
stormwater… largely is an urban-associated problem. So…a lot of the rural areas are not getting the message 
that, yeah, this applies to me and my constituents too...I think we need to work on selling some of the holistic 
and selling it to a rural community that hey, stormwater management matters to you too; for you it might be 
more of a flooding issue and property damage issue as opposed to how do we meet permit requirements and 
that sort of thing…So, I think kind of being able to frame some of these issues in more of a way that it relates 
to the general populace of Pennsylvania and makes it more of a statewide issue. (Reg.  Official) 

 
In addition, many homeowners do not appreciate their responsibility for maintaining and repairing extant bmps.  
Federal and state officials might consider a marketing campaign to draw public attention to the consequences of 
not managing stormwater effectively, the water quantity and quality benefits of doing so and tips for taking action 
adopt and maintain bmps on your own property. Additionally, while clear guidance from federal and state 
regulatory agencies is needed (as noted earlier), local governments are the best ones to translate knowledge of 
stormwater management regulations and bmps and their maintenance to local citizens because of the proximity 
and familiarity of local officials to community members. In short, action at all levels is needed enhance public 
awareness and promote local steps toward adopting bmps. 

 
CONCLUSION 
 
The findings and recommendations in this report represent a wide variety of views about the challenges of 
adopting green infrastructural solutions for managing stormwater run-off in three central Pennsylvania counties. 
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The findings show that many cognitive, institutional and practical barriers stand in the way of effective stormwater 
management in this area. Referring to the general public, one regulatory official noted, ““I think that it might take 
a very long time before people see the connection between stormwater management products and the benefit to 
them and the long-term effect.” Removing or reducing these barriers will require the collective efforts of all levels 
of government as well as local citizens working at the watershed level to generate the necessary resources as well 
as the collective will to address these challenges.     
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