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Dear Mr. Walls, 
 
I have enclosed in this letter the finished feasibility report that was authorized by the 
Lycoming County Economic Development and Planning Services Department this past 
February. The reported entitled, “Mitigating the Flood Hazard in Lycoming County,” is 
meant to provide planners, developers, business and home owners in Lycoming County 
with an outline of the flooding problem in the county, past attempts at solving the 
problem, and future alternatives for mitigating the still existing hazard.  
 
Through interviews with Community Development and Hazard Reduction Planner, Mary 
Ellen Rodgers, Old Lycoming Township Supervisor, Janet Hall, yourself, as well as my 
interactions with numerous flood plain residents throughout the county and academic 
research on past case studies of flood damaged communities, I have assembled some 
alternatives and recommendations for mitigating the flood hazard in Lycoming County. 
By moving away from structural approaches to dealing with flooding and concentrating 
monies and efforts on increasing community awareness, preventing further development 
of the flood plain, and collecting accurate stream data, I feel that Lycoming County will 
be better able to deal with the flood hazard and will make giant strides towards securing 
the safety of its communities.  
 
I would like to thank you and the office of Economic Development and Planning Services 
as well as Mrs. Hall and the many residents of Lycoming County who offered their views 
and suggestions for dealing with flooding in their communities.  
 
I sincerely hope that this report acts an effective aid for facilitating flood hazard 
mitigation in Lycoming County. The county faces a daunting task in its efforts to prevent 
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feedback, the county will achieve its goals. Please feel free to contact me at (814) 999-
9999 or at xxx999@psu.edu with any questions you might have concerning the report. 
Thank you again for your time and cooperation.  
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EXECUTIVE SUMMARY 
 
 
 

Following numerous floods throughout the past two centuries, Lycoming County, 

Pennsylvania continues to suffer costly damages from floods each year. Past efforts to 

mitigate the flood hazard in the county’s many rural communities have focused on 

structural approaches such as the building of dams, detention ponds, and levees. While 

these measures have consumed millions of dollars of taxpayer monies, they have proven 

ineffective against preventing devastating flood damages. 

 

In order to provide alternative solutions to curbing property damages and loss of life from 

floods in Lycoming County, interviews were conducted with county planning officials, 

local government officials, and flood plain residents. Utilizing these interviews as well as 

academic research on past flood hazard mitigation case studies, a broad outline of the 

problem, attempted past solutions, and suggested alternatives for future solutions became 

apparent. Three criteria, based on cost-effectiveness, desirability, and overall reduction of 

property damage to communities, were used to base the validity of alternative solutions.  

 

Upon testing the validity of several alternative solutions against these three criteria, three 

solutions in particular emerged as valid approaches to mitigating the flood hazard:  

 
• The adoption of two stream gauging stations along each of the county’s major 

tributaries and streams so that inflow and outflow data can be monitored and 
recorded for community waterways;  

• The distribution of GIS flood plain maps over the Internet through the county 
web page and the mandate that prospective home and business owners are 
informed of this on-line resource by realtors and developers;   

• The reseeding of federal acquisition land for use as public parks or greenways 
and the construction of small community parks and walkways along streams; 

 

Using these suggestions as guidelines for future action, Lycoming County has the 

opportunity to create safer communities through more effective flood prevention 

measures. 

 

 i 



 

TABLE OF CONTENTS 
 
 

 
Executive Summary………………………………………………………………………i 
 
 
Introduction……………………………………………………………………………….1 
 
 
Methodology……………………………………………………………………………...3 
 
 
Criteria…………………………………………………………………………………….6 
 
 
Overview of Possible Solutions…………………………………………………………...7 
 
 
Evaluation of Solutions Against Criteria………………………………………………….9 
 
 
Recommendations………………………………………………………………………..12 
 
 
Conclusion……………………………………………………………………………….13 
 
 
Bibliography……………………………………………………………………………..14 

 ii 



 

INTRODUCTION 

 

In the early morning hours of January 19, 1996, residents of Lycoming County  were 

awakened to the sound of rushing floodwaters. Heavy rain accumulation in only a few 

hours, a heavy snowpack, frozen ground conditions, and unseasonably warm 

temperatures combined to create a devastating flash flood that took six lives and resulted 

in nearly one hundred million dollars in property damage for this rural area. Previous 

floods in 1889, 1936, 1946, 1950, 1972, 1975, and 1994 are testament to the flood prone 

nature of this region and the risk that many homeowners take by choosing to reside in a 

floodplain.   

 

Over the past thirty years, Lycoming County has publicly worked to prevent the property 

damage and loss of life associated with flooding. In 1968, the National Flood Insurance 

Program was enacted to provide federally subsidized insurance to homeowners. This 

program offered insurance to communities with the stipulation that further development 

of the floodplain would be prohibited. Following the devastating Hurricane Agnes flood 

of 1972, Lycoming County municipalities were eager to adopt this insurance program for 

their communities and agreed to prevent further development in the floodplain. While 

this measure helped to prevent further families and businesses from moving into the 

floodplain, it did little to rescue those homeowners already captive.  

 

The United States has a long tradition of viewing the flooding river as an enemy that 

needs controlled. The beginning of the 20th century brought with it the machines and 
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technologies of the Industrial Revolution and a particular way of thinking among the  

government and the engineering community that the natural world needed conquered. As 

such, thousands of massive dams were constructed in the first half of the 20th century to 

prevent flooding, and to provide hydroelectric power and recreational lakes upstream. As 

time went on though, the nation continued to endure increasingly larger flood damages 

even as more and more taxpayer money was being pumped into flood protection 

structures like levees, dams, and dikes. 

 

Though this approach of attempting to control and conquer the flooding river has found 

critics and dissenters in recent years, structural approaches to flooding are still widely 

used throughout the country today. Lycoming County is no exception to this trend as it 

has built overflow channels, dikes, and detention ponds in its communities to alleviate the 

flood threat. These measures have done little over the years to prevent costly damages 

and loss of life from floods.  

 

This feasibility report is meant to provide Lycoming County with alternatives to 

mitigating the flood hazard in its communities. By speaking with community residents 

and local and county government officials, I have assembled a broader picture of the 

relative successes and failures of past initiatives as well as the desires of many of the 

residents in the county. I will outline my research process, establish the criteria I used to 

evaluate the possible solutions to the problem, provide an overview of possible solutions, 

evaluate the solutions against the criteria, and finally supply my recommendations to 

Lycoming County for mitigating the flood hazard in its communities.  
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METHODOLOGY 

 

Throughout the past two months, I have conducted three separate interviews with Jerry 

Walls, Mary Ellen Rodgers, and Janet Hall, all county and local government officials in 

Lycoming County. Jerry Walls is director of the Lycoming County Economic 

Development and Planning Services Department, Mary Ellen Rodgers is the Lycoming 

County Hazard Mitigation Officer, and Janet Hall is one of three township supervisors for 

Old Lycoming Township. In addition, I have spoken with numerous floodplain residents 

throughout Lycoming County in order to ascertain the details of past flood events and the 

kinds of government initiatives residents would like to see enacted to help protect them 

from floods. My own geographical studies in water resource management and case 

studies of flood damaged communities around the country have supplied me with an 

additional perspective from which to view the flooding problem in Lycoming County.   

 

My interview with Janet Hall was conducted first and provided me with a personal 

introduction to the flood concerns of residents in one particular community, Old 

Lycoming Township, located in Lycoming County. Mrs. Hall provided me with a driving 

tour of the township, pointing out particularly flood prone lands and structures, lots in the 

floodplain that were acquired by the federal government under the buyout program 

(aimed to help at-risk homeowners sell their homes), and homes in the buyout program 

that were not yet demolished. The majority of the homes in the floodplain were located 

along Lycoming Creek, a major tributary of the west branch of the Susquehanna River, 
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that skirts the edge of Old Lycoming Township and was the major source of flooding in 

the 1996 flood. This stream has traditionally been the focus of government efforts to 

build flood mitigation structures. Mrs. Hall informed me of one such initiative that spent 

thousands of taxpayer dollars to build a detention pond upstream in the creek. The goal of 

this pond was to store floodwaters when the water in the creek exceeded the channel’s 

capacity. The detention pond failed however to stop floodwaters from inundating Old 

Lycoming Township in 1996. 

 

Mrs. Hall introduced me to several residents in the community who all expressed a 

concern for higher taxes in the area due to people moving out as well as the danger their 

homes were in by being located in a floodplain. The federal buyout program noted above 

was the only option they felt they could turn to in preventing further loss from floods. 

Unfortunately, this option was not economically feasible for many of the residents as they 

would have to move from their home and find another residence, which many simply 

could not afford.  

 

My interviews with Mary Ellen Rodgers and Jerry Walls provided me with an 

understanding of the impact that the federal acquisition program and the federally 

subsidized flood insurance program has had on homeowners in the floodplain in 

Lycoming County. I discovered that communities were only eligible for the National 

Flood Insurance Program if they agreed to prohibit further development of the floodplain. 

Therefore, because the township and municipalities in Lycoming County opted for the 
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federally subsidized flood insurance, municipal ordinances were already in place that 

prohibited further development of the floodplain.  

 

 In addition, I was also introduced to some of the floodway mapping techniques that the 

county has introduced in recent years using Geographic Information Systems (GIS) to 

more accurately map the floodway and flood fringe. The floodway and flood fringe are 

the expected areas of inundation during a 100-year flood event, a flood with the 

probability of occurring once every one hundred years. Lycoming County has made large 

strides over the past five years to accurately map floodplain areas in its municipalities. 

This new data, in conjunction with the developing digital technologies in mapping and 

distribution over the World Wide Web, could be a valuable tool for homeowners or 

prospective business owners in deciding whether or not to locate their home or business 

in a certain area. 

 

These interviews with government officials and interactions with flood plain residents 

afforded me the opportunity to see the flooding problem in Lycoming County from 

multiple perspectives and through the eyes of many different interests. The following 

review of possible solutions to the flood hazard in Lycoming County stem from my 

personal interviews with the government officials and residents noted above as well as 

my own academic research in water resource management and the study of past 

initiatives in other areas of the country to curb flood damages. I feel that my extensive 

personal research on flooding as well as my personal interaction with the specific people 
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and issues surrounding the flood hazard in Lycoming County has given me the ability to 

provide some informed alternatives to the county for its future dealings with flooding. 

 

CRITERIA 

 

In order to evaluate the alternatives to mitigating the flood hazard in Lycoming County, I 

present here three criteria, or standards, which the possible solutions must stand up 

against in order to be considered viable alternatives to solving the problem:  

  

• Will the proposed solution reduce damages to the community, both in 

property destroyed and lives lost? 

•  Will the proposed solution be an economically viable alternative to 

mitigating the flood hazard for the rural communities in Lycoming 

County? 

• Will the proposed solution be an alternative that is desired by the 

community and surrounding communities? 

 

The first criterion is an obvious standard that the possible solutions must be held up 

against. Without any alleviation of the flood damages in communities, there is no sense in 

expending the time, money, and energy in enacting the particular ‘solution.’  

 

The second criterion is important to most of the municipalities in Lycoming County 

because the county is largely rural, and most communities do not have the money 
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necessary to enact large-scale, expensive flood mitigation projects. A solution that is not 

cost-effective would not be viable for most of the communities in Lycoming County and 

would therefore not be worth pursuing.  

 

The final criterion speaks to the nature of watershed and political boundaries. Watersheds 

do not follow political boundaries and with the localized zoning strategies in place in the 

United States, individual borough and township zoning ordinances preempt county 

ordinances. Therefore, actions taken in the headwater regions of a stream (i.e. the 

construction of a strip mall upstream leading to increased runoff) could impact 

communities downstream without their having any voice in the decision. Solutions to 

mitigating the flood hazard in Lycoming County must take into account watershed 

boundaries and look toward regional approaches to analyzing this risk. Solutions must be 

desired by communities both upstream and downstream of the proposed action. 

 

Proposed solutions must meet all three of these criteria to be considered viable 

alternatives to mitigating the flood hazard in Lycoming County.  

 

OVERVIEW OF POSSIBLE SOLUTIONS 

 

I present here four possible solutions to mitigating the flood hazard in Lycoming County: 

 

• Lycoming County could choose the status quo in its approach to dealing with 

flooding. That is, traditional initiatives such as the building of flood mitigation 
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structures (levees, walls, dams, detentions ponds, dikes) could be enacted that 

seek to control, converge, and contain floodwaters within stream channels and 

manually alter the channel flow; 

• The county could choose to build stream gauging stations along the tributaries and 

streams that are continued sources of substantial flooding. These gauging stations 

could provide data on stream flow, discharge, daily and annual maximum, 

minimum, and mean flows, as well as sediment load in the channel; 

• The county could focus on community awareness of the flood hazard by 

continuing to create and beginning to distribute to the public, accurate flood plain 

mapping data. The county’s established Geographic Information Systems (GIS) 

infrastructure has already undertaken the substantial task of mapping flood plain 

hazard areas in various communities in the county. With advances in digital 

compression technology, this mapping data is becoming increasingly manageable 

and accessible in smaller memory formats over the Internet;   

• Finally, Lycoming County could choose to establish greenways and public parks 

in federal buyout areas along creeks and tributaries. Because most of the 

municipalities in Lycoming County accepted the stipulations of the National 

Flood Insurance Program in the 1970’s, these communities are required by law to 

prohibit development in the flood plain. Using this policy as a guiding principle, 

Lycoming County communities could choose to convert acquired properties in the 

flood plain into public parks and recreation areas that would not only help to 

ensure the protection of these areas against development, but would also serve an 

important function as a community recreation or scenic area.  
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EVALUATION OF SOLUTIONS AGAINST CRITERIA 

 

The first solution fails to meet any of the three established criteria. Flood protection 

structures have proven time and again to be ineffective solutions to preventing flood 

damages. In 1950, 1972, 1975, and 1996, the flood protection structures built in 

Lycoming County (flood protection dams, overflow channels, detention ponds) were not 

able to alleviate the devastating effects of these floods on communities. In addition, these 

structures are measured in the thousands of dollars per cubic foot. Hence, the cost 

incurred on communities for building these structures is enormous and most 

municipalities are forced into debt because of the cost. Finally, many of the proposed 

structures, while attempting to prevent floodwaters in one community, simply exacerbate 

the flood hazard in downstream communities. The building of a floodwall along a 

channel upstream may prevent floodwaters from inundating the adjacent community, but 

that upstream water that was meant to spread out onto the flood plain, is now contained in 

the channel and shot downstream at a higher velocity and with a greater quantity of 

water, resulting in catastrophic flooding in downstream communities. This alternative to 

mitigating the flood hazard fails to meet the presented criteria on all accounts. 

 

The second solution meets at least two of the three criteria. It is difficult to hold this 

solution to the first criterion because the effects of establishing stream gauging stations 

will not directly result in the prevention of flood damages. These stations would however 

provide county officials and communities with valuable data on stream flow, thereby 
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allowing communities to build a base of knowledge of their stream(s) over a period of 

years. This data could be used in the future to enact planning decisions that could prevent 

construction in certain areas due to high mean annual flows in the stream in that area. So, 

this solution could prevent flood damages indirectly through the data it provides for 

future stream and flood plain management initiatives. The installation of stream gauging 

stations along municipal streams most certainly meets the next two criteria. Gauging 

stations are inexpensive and do not require extensive manpower to monitor. In fact, 

sensors at the station can readily send collected stream data to receivers at a county or 

municipal office for incorporation into a database or similar monitoring system. In 

addition, the gauging stations are small structures placed at regular intervals along the 

stream and would have little to no impact on the aesthetics of a region and no impact on 

the flooding of downstream communities. 

 

The third solution meets at least of two of the three criteria. Again, it is difficult to hold 

this alternative to the first criterion because the effects of distributing GIS flood plain 

mapping data to the public will not necessarily prevent community damages from 

flooding but has great potential to do so. By raising community awareness of flood plain 

hazard areas and disseminating accurate data on those areas, community residents, 

business owners, and developers, as well as prospective home and business owners will 

be able to make more informed decisions about where to locate residences and 

businesses. By avoiding hazard areas, future damages from floods will most certainly be 

avoided and thus, this solution has the potential to meet the first criterion. This solution 

meets the next two criteria as a GIS mapping infrastructure is already in place in 
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Lycoming County. No further cost need be incurred for this initiative other than to design 

a plan to disseminate the information to the public (free through the county’s website) 

and advertise that the information is available. In fact, the county could mandate that the 

public have access to this information by requiring realtors and developers to inform 

prospective home and business owners of the on-line maps. This alternative could only 

benefit the community and surrounding communities by raising awareness of the flood 

hazard. 

 

The final alternative suggested meets all three criteria. Establishing greenways and public 

parks in flood plains will curb flood damages to different extents depending on the 

severity of the flood. By removing humans and their property from flood hazard areas, 

damages are eliminated because there is no property to be damaged or life to be lost, and 

additionally, the vegetative cover in these areas will help to absorb floodwaters where 

before, impervious surfaces (roofs, roads, driveways) only worked to increase floodwater 

runoff. By removing these ‘blacktop’ areas and reseeding the flood plain with vegetation, 

future damages from floods will most certainly decrease. This solution takes advantage of 

existing legislation (NFIP flood plain development moratorium) and is cost-effective for 

communities as the reseeding of land is inexpensive and the construction of small public 

works projects like community parks takes few resources (a mulch walking path, a few 

benches, a pavilion) and little manpower. By utilizing only a small portion of the 

$500,000 grant money given to the county by the Federal Emergency Management 

Agency following the 1996 flood, Lycoming County could easily take on the minimal 

cost of this initiative. In addition, by allowing floodwaters to spread out and soak into 
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these areas during flood events, communities downstream will receive a lesser quantity of 

water and at a decreased rate of flow. By allowing water to soak into the soil in these 

areas, the immediate community will also benefit from decreased floodwaters as much of 

it will seep into the re-vegetated, permeable soil. 

 

RECOMMENDATIONS 

 

My recommendations for mitigating the flood hazard in Lycoming County based on my 

research of possible solutions and established criteria are as follows: 

 

• I suggest that the county adopt two stream gauging stations along each of its 

major tributaries and streams so that inflow and outflow data can be monitored 

and recorded for community waterways;  

• I suggest that the county distribute GIS flood plain maps over the Internet 

through the county web page and mandate that prospective home and business 

owners are informed of this on-line resource by realtors and developers;   

• I suggest that the county begin reseeding federal acquisition land for use as 

public parks or greenways and that construction begin on small community parks 

and walkways along streams; 

• I suggest these three prospective measures be advertised in local communities 

and that citizens be encouraged to attend local and regional government meetings 

to supply feedback on what they think of the measures and what specifically they 

would like to see incorporated in their communities; 
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• I suggest that these measures be implemented over a five-year trial period and 

following regional community and government feedback over that time, further 

evaluation of the effectiveness and cost-efficiency of the projects be carried out 

to decide whether or not to continue these initiatives. 

 

These three recommended solutions and their subsequent stipulations are based on the 

criteria spelled out above for mitigating the flood hazard in Lycoming County. All three 

solutions are cost-effective, will only work to alleviate community flood damages 

whether directly or indirectly, and with the incorporation of initial and continued regional 

community feedback, government officials will be able to monitor the desirability of 

these initiatives both in their own communities and surrounding communities. 

 

CONCLUSION 

 

The flood hazard in Lycoming County is a real threat that weighs on the minds of many 

residents throughout the year. Living in fear and anxiety about the safety of one’s home 

and loved ones is a fact of life for many families and must be worked to prevent. By 

enacting simple, cost-effective measures that require little to no impact on local stream 

systems and work to raise community awareness of the dangers of living in the flood 

plain, many families will be able to live with a renewed peace of mind.  

 

I sincerely hope the measures suggested above provide Lycoming County with a more 

effective toolset for mitigating the flood hazard in its communities.  
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