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Sustainable Development In Rural Pennsylvania

Introduction
This position paper on sustainability is three-fold; First I will be defining my personal vision of sustainability and how it will shape my professional path, then I will describe a declining rural town and it’s unique challenges and opportunities, and lastly, I will outline a specific development project with potential funding sources that I believe will have great impact towards improving the quality of life within the community. The goal is to see if it is possible to start at the other end of the spectrum, and instead of building green primarily in urban centers, to instead improve the quality of life of lower-income residents in rural areas through carefully planned sustainable development projects. 

Personal Vision On Sustainability
I've enrolled in this graduate program to pursue my passion for the built environment and to help improve the construction process. My family is in the construction and rehabilitation business, so my surroundings were often job sites being older homes and buildings. I’ve seen the inefficiencies of standard buildings and building practices, from excessive waste material, to lack of proper insulation and air sealing, there is a great deal of room for improvement. In a rural town, money is tight, buildings are old, and there are always improvements that need to be made, but the people are exceptionally generous and honest.  

To me, Sustainability is improving the quality of life for all people through conscious development and the improvements of our built environment. That includes assisting those who lack the resources to buy into a higher standard of living. Through an improved integrated design process and being more aware of our social and environmental impacts, development projects will continue to be more and more sustainable. Through careful placement of sustainable projects, positive impacts can reverberate throughout communities and the members within them. I will use my professional career to accomplish these goals through the rehabilitation of row homes, townhouses, and storefronts in rural and economically depressed areas; turning them into affordable, desirable, sustainable places to live and work. 

Sustainability can be defined many ways, but here it is used exclusively in reference to the development and rehabilitation of land and property for residential and commercial use through improved building techniques. Through political, environmental, and economic motives, we increasingly see the revitalization and gentrification of urban areas. Through multiple sources of funding, be it through Federal, State, or local grants and tax breaks, there are many opportunities to fund an urban project (10)– and rightfully so, when you consider the population in such areas. 

But what about the rural areas where communities are further apart, and technologies lag behind? Rarely do we hear about these sustainable projects occurring in rural regions. The reasons vary from lack of education, to lack of availability of green products, to even a steadfast resistance to change. Through an infusion of sustainable development, you can directly benefit the local area, create awareness, and be a social and economic model for other communities to follow (6). By proving that a sustainable development project is cost-effective, easy to build, and benefits the community, you can become an inspiration for other towns in rural America.

A Forgotten Town
Pennsylvania likely has hundreds of small towns similar to the one I am going to profile. As the industrial revolution faded and society’s demand for coal decreased in favor of other energy sources and imported goods, small mining and railroad towns spread throughout the Appalachian mountains have all had similar challenges: shrinking populations, loss of development, and loss of jobs. Few small towns have been able to successfully revitalize themselves, as younger generations leave for more urban developing cities, and job losses haunt the communities through manufacturing declines (12).

In the heart of the Pennsylvania Sproul State forest lays a beautiful small town named Renovo.  People now mainly visit the area only because of the scenic views, hiking, fishing, and camping activities in the region. What was once a booming railcar repair town has become a shadow of its former self.  The community name derives from Latin for "I renew," because of the past presence of railroad repair shops. Local investment to bring in new industry has been difficult, population has been declining, and vacant properties continue to pile up. The population has been decreasing at around 12% every 10 years, last counted in 2000 at 1318 people. It's safe to assume that when the census next counts in 2010, the population will be near or less than 1200 people - this is less than 20% of the town’s population in the middle of the industrial revolution. (9). 

The area is also economically depressed, with the average household income earning $23,182 while the average PA household earns $48,576. Individuals living below the poverty line in the community are at 30.2% while the percentage of individuals living beneath the poverty level in the country is only 12.40%. Homes that do manage to sell average a price of $48,156, compared to the state average of $155,000 (9). However, there are many blighted properties downtown that can be had for much less that need total renovations. For example, a quick sale on private property can net you a 10,000sqft, 4-apartment unit, estranged storefront property for under $20,000 (4). Lastly, drug, crime and unemployment rates are all above the state and national average (13). These elements create significant challenges for people to lead prosperous, rewarding lives. As a product of this environment, I feel that it is my responsibility to use my knowledge and abilities to bring about some amount of improvement to the community.


Economic Possibilities
The rail industry is a large part of this town’s past, and with the existing infrastructure in place, could possibly be the ideal industry to be a driving economic factor into the future. Fortunately, events may already be moving in the right direction.

The Marcellus Shale has made national news, first with the possible availability of nearly 2 trillion cubic feet of natural gas, as estimated in 2002 by the US Geological Survey in it’s Assessment of Undiscovered Oil and Gas Resources of the Appalachian Basin Province (5). Recently more impressing estimates have surfaced; in 2008 a geosciences professor at Pennsylvania State University and a geology professor from the State University of New York at Fredonia estimate that the Marcellus shale deposits may hold upwards or more than 500 trillion cubic feet of natural gas. Using successful horizontal drilling and hydraulic fracturing processes used in Texas at the Barnett Shale, 10% of those 500 trillion feet of cubic gas may be recoverable. This volume equates to the total US needs for two years and a wellhead value of roughly one trillion dollars (5)!

Drilling for such gas reserves have previously been inefficient and costly, but recently, companies like Range Resources LLC have proven profitable and successful natural gas wells using the said horizontal drilling techniques (5). A plethora of oil and gas companies have leased drilling rights from the state and private entities in a rush to get a jump on the competition. However, challenges must be overcome. First, setting up a well requires a staggering amount of energy, resources, and supplies. Secondly, the infrastructure; roads and pipelines, need to be expanded upon (5). Lastly, the ecological impacts have not yet fully been identified, so local communities and environmental agencies are voicing concerns over the unknown effects on the local region.
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Images (5) http://geology.com/articles/marcellus-shale.shtml
The shale formations that are prime for drilling surround the Renovo area, as well as the whole corridor, from northeast Pennsylvania down through West Virginia. With the large-scale rail shops in place, the property owned by Renovo Rail is being looked at as a transport hub for the sand and water needed in the drilling process. The Marcellus Shale must be blasted into fragments with high-pressure fluid during drilling to get to the reserves of gas trapped in the rock. This hydrofracturing process can use millions of gallons of water that then must be transported back for processing (5). Currently, hundreds of trucks are used to bring fresh water and also to take the wastewater away for treatment. A very large opportunity is presented when you consider the option of unloading the trucks onto railcars. The cost of moving water via rail is a favorable alternative because of efficiency and reliability as opposed to trucks. 
Opportunities lie in wait within the spacious, vacant buildings adjacent to these railcar shops. Within walking distance to work, restaurants, banks, grocery stores, a fitness center, and more, the location within the community to focus revitalization and redevelopment efforts could not be more ideal. 

Development of 3rd and Erie
One location in Renovo that would be well suited for such development is a vacant lot at 3rd St. and Erie Avenue. Once home to three separate multi-family properties on the lot measuring 130' x 100', they were all destroyed in a fire nearly a decade ago. The lot has since been cleared and is awaiting appropriate development. The borough has been actively perusing developers to fill the void and to gain a taxable property. Although the site is prepped with electric, plumbing, and gas lines, the site has yet to be filled. Randy Bibey, Renovo Borough Council President, expressed his concern about how companies and developers show interest, but seem to always back out at the last second, citing various reasons from funding to sale prices. At this point, the city is ready to unload it at a steeply discounted price (2).
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With possible job opportunities coming in through the rail shops, and other local needs, the consensus around the neighborhood among real estate professionals is that the site is ideal for a handful of small homes targeting two separate demographics. First demographic is empty nesters and seniors, who are becoming more of the percentage of the population. Second are the single professionals who will be travelling with the drilling companies, who may be in the region for the next ten years or so. 
Local real estate agent, Gary Darrin, believes that a modern, modest green home around 800sq/ft at this location could sell for $80,000 or even $100,000 (3). If properly insulated and efficient mechanical systems are in place we can see extremely low energy costs, offsetting a slightly higher mortgage or rental rate. We see a prime example of this at the 100k House by Postgreen in Philadelphia where utilities costs are significantly lowered. (6). If a sale target of $80,000 is set, then a hard cost budget should be set at just over half of that. Hard costs are the actual construction costs consisting of:

· Land Cost – acquisition, existing liens, and taxes,
· Site Preparation – Readying the project for normal construction crews to start.
· Construction Contract – A developer’s quote and fees
· Labor – often tied into the developer’s contract
· Cost overruns – account for 10% which is common
Setting a hard cost of $45,000 is reasonable for this project, but still presents challenges. Considerations for the soft costs must also be detailed, including architects fees, taxes, insurance, interest on loans, inspections, and permits. Our numbers will quickly show that a sales price of $80,000 proves to be very difficult.

Basic floor plans for these single bedroom homes have been designed, each being approximately16'x50', for a total of 800sqft. 10 of these units will be situated on the lot. 
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Just as a reference point, Postgreen's 100k House project which was a groundbreaking model for cost efficiency and quality of deliverable product, was shooting for $100/sqft of development; 1000sqft home times the development cost per foot (6). With the projected 45k in hard costs for the 3rd and Erie project, and a size of 800sqft per unit, then the cost per square foot for development is a meager $56.25. However, I believe we can accomplish the difference in price through these various methods:

1. The price of the whole corner lot is very low. The borough was trying to unload it to a developer for $15,000 for the whole 100'x130' lot. Assuming that price stands, the land can be acquired for $1500 per unit

2. The site is ready for immediate development, Gas, Sewage, and Electrical tie ins are available on site and need minimal preparation work.

3. Labor costs in Renovo are lower than state and national averages. Can acquire skilled labor for nearly half of Postgreen’s costs in Philadelphia. Expect to pay $14/hr to skilled, and $10/hr to helpers.

4. Simplified floor layout minimizes walls, extra finishing costs, etc.


Other cost savings can come from manufactured Structural Insulating Panels (SIPs). SIP companies like Murus in Mansfield, PA often sell kits for their homes. These exclude site prep and roofing, electrical, plumbing, and finishing. However, this still gives us a good understanding of what the price of one of the important elements in the project will be. 1000sqft, single-story kits sell for as little as $20,000, and they have many more design elements such as closets, partition walls, etc. than the project proposed will have (8). These are usually at least Energy-Star rated building elements, and often can help attain LEED ratings, which would also assist as a selling feature.

Other building costs that we need to consider are the roofing, exterior finishes (salvaged brick), plumbing and electrical, windows, doors, interior finishes, and landscaping. With all of the other costs considered, it's becoming clear that the 45k hard cost is quite a challenge.

William and Bruce Ross, owners of Bucktail Enterprises, have been working locally in the construction and contracting business in the Renovo for over 15 years. They assisted by estimating costs per unit, accounting for an economy of scale of savings cost when doing 10 units concurrently. Prices estimated are listed below (4). 
	Bathroom (tub, sink, vanity, toilet, fixtures)
	$    3,000

	Custom manufactured SIPs 
	20,000

	Inspections
	250

	Concrete slab
	3,000

	Foundation footer, stone, wire rebar
	2,000

	Interior Trim and Installation
	1,000

	Drywall
	1,500

	Ceiling insulation
	1,500

	Electrical
	3,000

	Plumbing
	2,000

	Construction labor costs
	7,000

	Hot water gas boiler (eligible for tax rebates up to -------------- 
	2,500

	Radiant heat tubes from boiler 
	1,500

	Energy Recovery Ventilator
	500

	Washer and drier
	1,000

	Light asphalt shingles or reflective rubber roofing
	1,600

	Energy efficient windows and doors 
	5,000

	Flooring (finished and stained concrete)
	1,000

	Exterior finish (salvaged brick and cement board)
	3,000

	Total before overages
	59,350

	10% overages
	6,000


This presents us with a hard cost of around $66,000. Inevitably, other costs will come into play such as design, and all of the soft costs. 

One course to accomplish this project and to spur others is to become a non-profit developer. By doing so, you budget in market value costs for yourself as the developer, but any profits will go directly back into the surrounding community, helping to both increase the quality of live, and bring interest and investment into the area. A successful example of this is Community Ventures in Philadelphia. Community Ventures is a non-profit developer whose mission is to enter “into joint venture redevelopment efforts with neighborhood organizations” (1). David La Fontaine, the Program Director explains that their business model is built on improving communities by developing much needed areas in urban Philadelphia. With assistance through tax breaks, local agencies, and state grant programs, the organization gets additional assistance needed to complete their projects. A prime example of their success is in the Francisville neighborhood in Philadelphia, where they had renovated over 100 properties, yet were unable to see the benefits for a long time. It felt like they were constantly swimming against the tide. Then “Suddenly, it was the opposite. Suddenly Francisville was gentrifying and people were selling houses down the street for even 700k down the street from the houses we were renovating. That’s life as a cork in the ocean,” says La Fontaine (1).
Funding Assistance Options
Homes cost X to build, and if they can only be sold or rented for less than X, then the difference needs to be made up through some form of subsidy. One such option that would be possible for the project in Renovo is the Federal Home Loan Bank in Pittsburg that awards grants and loans to projects throughout Pennsylvania. Among the qualifications is “For rural areas, targeted income levels are household incomes equal to or less than 115 percent of the area median income” (10). Most all of the other qualifications can be met, most of them leaning towards the low-income, economically depressed regions that need assistance.

At the Federal level, grants can be awarded through Housing and Urban Development (HUD). The state also has grant allocations that could benefit a project like this, especially when it may have an impact in a community in an area that could help improve the efficacy of the local drilling efforts. Any assistance, tax breaks, and grants would only improve the chances of this project being a success. 

After breaking the project down, there is a more realistic shot at reaching that elusive 80k sales price. At that price, a 30-year fixed mortgage at today’s rates with insurance and taxes is around $800 a month. That may seem high for the neighborhood, but when you consider the savings in utilities it's very reasonable.
Value To The Community
How a handful of modern, sustainably built, single row-homes will affect the community is uncertain. After diving deeper into this, it is hard to convince oneself that this is all feasible, and that one could build LEED certified homes and sell them at this price point given the small room for error. On one hand I want to believe that everything would operate smoothly and close to budget. Also my heart is on that side because I want to see some development in a much-needed area. However, on the other hand, if only one or two elements of the build process run into large issues, and there is any challenge in selling homes at this price, or even at a loss, then it would be by all accounts an unsuccessful project. Assuming for a moment that this project went through LEED certification, the homes had nice curb appeal, and they sold for a reasonable profit, consider the events that might follow. 

First, the community would be introduced to newer technologies and techniques; solar, SIPs, efficient mechanical systems, and an integrated design process. Alone, these are nothing new; just they haven't had much of a presence in rural regions of Pennsylvania on residential properties, let alone within this price range. Local homeowners would then consider the viability of installing their own solar system, and perhaps local contractors would look further into SIPs and other alternatives to stick-built architecture. The largest thing holding builders back from a new material is usually just a lack of exposure. Once they use something once and can be sold on the benefits and ease of use, then it can be easily incorporated into their projects.

Secondly, The local community would be very inquisitive on all the steps in the build process. Seeing that a sustainably built home can use all modern machines and appliance and still use little or no active heating or cooling (7) would draw a bit of attention.

Lastly, with the community being aware of a successful and modern project, there would be a renewed interest in other local investments. Randy Bibey said, “there are many investors waiting on the sidelines until they know there is some consistency" (10). A project of this scale could really kick things off and get the ball moving in the right direction.

Conclusion
We all have our visions of what sustainability is and what it should represent. In my vision, it's about improving a struggling town through modern and efficient property development and igniting a sense of pride that will help spark additional improvements. While I wish I had more time to expand on multiple areas of this position paper, specifically funding options and the build process, the end result has been satisfying. It’s clear that a well thought out plan of attack on a small rural town can prove that sustainable development can be affordable, influential, and with a little bit of luck, help change quality of life outside of the immediate walls of any given project. As David Lafontaine said “We’re just a cork in the ocean”. So just keep doing what you know is right, sustainable, and socially conscious, and eventually the tide will turn in your favor.
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