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Preface

Erik Backus and Bill Olsen met with me in the final weeks of the 2015 fall semester to discuss the 

possibility of a GIS independent study, and Erik presented the idea of continuing Greg Lang’s previous 

study on improving pedestrian infrastructure in the Village of Potsdam. Erik and I met with Fred Hanns

the following January to discuss the project proposal, and during that meeting, Fred discussed the 2002 

North Country Transportation Study and displayed maps of the bypass concepts around Canton and 

Potsdam. Following this meeting, I met with the local grassroots response to the Transportation Study, 

YesEleven, to discuss their perceptions of the study and to glean ideas for analysis.  After this initial 

meeting on January 28th, I met with the group two more times to share results and gather more ideas 

for future analysis. This study encapsulates the analysis I conducted on the bypass concepts around 

Canton and Potsdam, in addition to the bypass that YesEleven proposed and dubbed the “Rooway”. 

This report is structured as step-by-step narrative of how I proceeded with my analysis. 



Background

The proposal of an express highway system linking Watertown to Plattsburg has existed for many 
decades, but the 2002 North Country Transportation Study instilled a lot of research and detail into this 
concept. Basic tenets of the report will be discussed in the following slides. The image below depicts the 

overall regional development strategy for the North Country, the large arrows indicating an express 
highway system.



The 2002 North Country Transportation Study develops six different goals for the North Country region, 
as shown in the following slides. Outcomes related to the justification for bypass corridors will be 

highlighted.









The six goals established by the 2002 North Country Transportation Study seek to improve 

regional access,  facilitate regional access, promote safety and accident reduction, expand 

transportation service levels, promote economic development, and retain environmental integrity.

In order to implement the proposed highway corridor from Watertown to Plattsburg, the study 

proposes that the project should be conducted in phases, constructing segments in order to 

slowly build up the backbone to the highway corridor. A passage from the 2002 study below 

reveals how community bypasses are perceived as an essential phase to the long term 

implementation of the corridor.



Since bypasses are seen as an “early start” to a greater regional vehicular corridor, bypass 
concepts have been drafted for the targeted communities. The bypass options around 
Canton and Potsdam are shown in the following slides. These maps are included in the 
2002 North Country Transportation Study.



Canton bypasses



Potsdam bypass



What this study seeks to evaluate is how well the proposed bypasses align with the six goals 

established in the 2002 North Country Transportation Study, particularly focusing on Goal #6, 

retaining environmental integrity. The bypasses will be inherently land consuming due to their 

proposed length and width, and the construction of these bypasses will consequently bisect 

properties and displace home owners. The 2002 North Country Transportation Study should be 

amended to include a seventh goal of retaining community integrity, as these bypasses will 

directly impact the lives of hundreds, if not thousands, of local residents. This study focuses on 

both the environmental and social impacts of these bypasses, including the bypass proposed by 

YesEleven.

Overview



¯

YesEleven proposed their own bypass, the Rooway, featured in the map below. According to the 
group, this bypass is intended to be more of a 45mph community-oriented parkway, as it connects 
SUNY Canton and other sources of high traffic. The Rooway has three renditions, but only the 
shortest route, in black, was selected for comprehensive GIS analysis. The Rooway was originally 
drawn by hand on a paper copy of this map, causing obvious hurdles for GIS analysis. The Rooway
was drawn in Photoshop on the original map .TIFF, then uploaded into ArcMap. 



¯The .TIFF image, uploaded into ArcMap, was bereft of a coordinate system, and 
also lacked proper orientation. Using the ESRI Georeferencing tool, I was able to 
orient the original map to an existing projected coordinate system, thus allowing 
me to measure and manipulate this map accurately. 



¯This image features the original map with proper orientation in its assigned 
projected coordinate system.



¯This is the same image as before, now with a roads shapefile overlaid on top. 
Overlaying a existing dataset of high precision allowed me to visually inspect the 
accuracy of the georeferenced map.



¯

With confirmation that the georeferenced map was accurate, I used the map as a 
template to draw new line features into the existing roads data set. I essentially 
traced the bypasses using the advanced editor toolbar, and created individual 
shapefiles for each bypass in Potsdam and Canton.



Bypass figures

Northern Canton bypass length: 9.6 miles
Length of road bypassed, end to end: 7.1 miles

Southern Canton bypass length: 5.9 miles
Length of road bypassed, end to end: 5.2 miles

Short Rooway length: 5.1 miles
Length of road bypassed, end to end: 3.4 miles

Potsdam bypass length: 8 miles
Length of road bypassed, end to end: 6.8 miles

These figures do not represent the efficiency of each 
bypass, and cannot be interpreted as such. These figures 
only reflect through-distances, and do not evaluate 
connectivity and efficiency of segments of the bypasses. 
For example, if a semi-truck was traveling on north on 
Route 11 with Ogdensburg as its destination, the Northern 
Canton bypass would cut its travel distance to 3 miles 
instead of navigating 4.2 miles through Canton, with the 
additional benefits of skipping a left hand turn at a busy 
intersection. 

3 miles

4.2 miles



¯Land Use Analysis



¯

The following slides will elucidate current land use patterns in the Canton community, and how 
the bypasses interact with these different land uses. The land use analysis conducted in this 
study was based upon a 2015 Real Property data set obtained from the St. Lawrence County 
Planning Office. The map below depicts parcel boundaries and the three Canton bypass options. 



This is the New York State property classification code system used to classify individual 
properties. The 2015 Real Property shapefile for St. Lawrence County includes a specific code for 
each property, which I sorted into the general categories listed below. The following maps 
illustrate how I sorted and displayed the real property data.



¯

Parcels classified as 100 - Agricultural 



¯
Parcels classified as 200 - Residential 



¯
Parcels classified as 300 – Vacant Land 



¯
Parcels classified as 400 - Commercial 



¯
Parcels classified as 500 – Recreation and Entertainment



¯
Parcels classified as 600 – Community Services



Parcels classified as 700 – Industrial (pink) and 800- Public Services (purple) 



¯
Parcels classified as 900 – Wild, forested, conservation lands and public parks



¯
Total property classifications for the Canton area



¯

To determine the land-use footprint of each bypass, it was necessary to determine the anticipated 
ROW (right-of-way) of the bypass options. The bypass designs featured in the 2002 North Country  
Transportation Study were given a 325 foot wide ROW (as shown below), and the Rooway bypass 
was given a 80 foot wide ROW. The Transportation Study anticipates that the bypasses will be four 
lane expressways, and as such, the ROW width was determined by the dimensions of the recent I-
781 project in Watertown. The Rooway was conceived to be a two lane parkway with slower speeds, 
and as such, the ROW width was determined by measuring the ROW of local state and county 
highways. 



¯

In order to calculate each bypass’s specific land use  footprints, the ROW of each bypass was used to 
clip the real property data, thus resulting in a data set that strictly reveals the land use qualities of 
each bypass ROW. A portion of the 2002 North Country Transportation Study northern bypass 
around Canton is featured below.



¯

This map features the land use footprints of all of the bypass design options in Canton.



¯
A closer look at the footprint of the Rooway



¯
This map features the land use footprint of the Potsdam bypass.



Type
Area 

(acres) Parcels

Agriculture 161 22

Residential 159 33

Vacant Land 39 10

Commercial 6 2

Public 
Services 2 1

Total 380 68

Agriculture
44%

Residential
43%

Vacant Land
11%

Commercial
2%

Public Services
0%

¯

Land use analysis of the northern bypass option in Canton.



Agricultural
47%

Residential
31%

Vacant
5%

Commercial
1%

Community 
Services

10%

Public Services
1%

Conservation 
lands

5%
Type

Area 
(acres) Parcels

Agricultural 101 15

Residential 67 12

Vacant 10 4

Commercial 1 3

Community Services 21 1

Public Services 3 2

Conservation lands 11 2

Total 214 39

¯

Land use analysis of the southern bypass option in Canton.



Agriculture
27%

Residential
29%

Vacant
2%

Commercial
2%

Recreation
12%

Community 
Services

24%

Public Services
4%

Type Area (acres) Parcels

Agriculture 13 4

Residential 14 16

Vacant 1 2

Commercial 1 3

Recreation 6 2

Community 
Services 12 3

Public Services 2 2

Total 49 32

Land use analysis of the short Rooway bypass around Canton.



Type Area (acres) Parcels

Agriculture 102 12

Residential 59 20

Vacant 90 23

Commercial 51 9

Recreation 1 1

Public Services 5 4

Total 308 69

Agriculture
33%

Residential
19%

Vacant
29%

Commercial
17%

Public Services
2%

Land use analysis of the Potsdam bypass.



The Community Impact

The next sequence of slides will examine the impact of each bypass on local homeowners, 

specifically targeting homes that fall within 150 meters from each bypass’s ROW. To do this, the 

“Selection by Location” tool was used to find residential properties that fell within 150 meters of 

each ROW. Using digital satellite imagery, a point was manually placed on top of each house in the 

selected residential properties. “Selection by Location” was then used to find all the homes that 

fell within 150 meters of each ROW, since some of the selected residential properties were very 

large and featured homes that were far away from the bypass ROW. Once all the homes within 

150 meters of each ROW were identified, “Selection by Location” was used to identify the 

properties that the homes belonged to, and the property owner information was copied from the 

attributes table. This property owner information could be valuable to organizations that wish to 

contact land owners that would be directly impacted by the possible construction of these 

bypasses.



¯
Residential properties within 150 meters of the northern Canton bypass ROW.



¯
Homes within 150 meters of the northern Canton bypass ROW.



Homeowners within 150 meters of the northern Canton bypass ROW.



¯
Residential properties within 150 meters of the southern Canton bypass ROW.



¯
Homes within 150 meters of the southern Canton bypass ROW.



Homeowners within 150 meters of the southern Canton bypass ROW.



¯
Residential properties within 150 meters of the Rooway ROW.



¯
Homes within 150 meters of the Rooway ROW.



Homeowners within 150 meters of the Rooway ROW.



¯
Residential properties within 150 meters of the Potsdam bypass ROW.



¯
Homes within 150 meters of the Potsdam bypass ROW.



Homeowners within 150 meters of the Potsdam bypass ROW.



Raster Analysis of Land Use Impacts

The previous slides detailing vector analysis are incredibly useful for precise measurements of area, 

but vector cannot measure the density of overlaid data sets, necessitating the use of raster analysis. 

All vector data sets were converted to raster data sets using conversion tools in ArcGIS. To simplify 

the raster analysis, vector data sets that shared common themes were combined into general 

categories. The following slides discuss the data sets used in the raster analysis of each bypass, using 

the Canton community as an example. 



All of the data sets shown on the left are included in the 
raster analysis of the bypasses. The hydrography shapefile
was buffered to 300 feet to include the riparian area and 
animal travel corridors inherent of hydrological features. 

The data sets shown on the left are the final consolidated 
data sets used for raster analysis. State and federal 
wetlands were consolidated; 900 Conserved, 500 
Recreation, and DEC Lands were consolidated to 
“Conserved Land”; 800 Public Services, 700 Industrial, 600 
Community Services, 400 Commercial, and 200 Residential 
were consolidated to “Developed Land”. The following 
maps depict each data set.





Prime Soils in designated ag districts in Canton, NY





Weighted Overlays

Using the data sets shown in the previous slides and a spatial analyst tool called “Weighted 

Overlay,” groups of data sets can be combined into one map. Where data sets overlap more 

frequently, a higher value is give; where data sets overlap infrequently or not at all, lower 

values are given. Data sets are given specific weights by the user, which are used to calculate 

the final value for each cell in the map. 

Using the “Weighted Overlay” tool, new maps were created based three different value-

systems regarding the landscape and the bypasses: Agricultural Value, Ecosystem Value and 

Cost (in regards to perceived development costs and barriers). The resulting maps are shown 

below, along with the tables used to weight and rank each data set in the map.



Agricultural Value

Vacant land is included in the analysis, albeit, given a lower weight due to its 
potential to become farmland if needed.



Agricultural Value, Canton



Agricultural Value, Potsdam



Ecosystem Value

Vacant land is included in the analysis, albeit, given a lower weight due to its 
potential value as habitat.



Ecosystem Value, Canton



Ecosystem Value, Potsdam



Cost



Cost, Canton



Cost, Potsdam



With the creation of these three raster data sets of different value systems, more analysis can 
be conducted by combining all three perspectives in one map, and adjusting the weight values 

to see how the results vary when one perspective is given more weight than others.

The table below has been arranged to give agriculture greater weight, and the results are 
shown on the following slide. Later slides depict the results of other algorithms. 

Agricultural Priority



Agricultural Priority, Canton



Agricultural Priority, Potsdam



Ecosystem Priority



Ecosystem Priority, Canton



Ecosystem Priority, Potsdam



Cost Priority



Cost Priority, Canton



Cost Priority, Potsdam



Equal Priority



Equal Priority, Canton



Equal Priority, Potsdam



Conclusion

This analysis included in this study is strictly focused on the footprint of the bypass options in 
Canton and Potsdam, and how these bypasses would affect different landowners, especially 
home owners. The raster analysis conducted in the latter half of this study reveals how different 
value-systems affect perceptions of impact, revealing strengths and weaknesses of each bypass 
concept, in addition to presenting new design opportunities. This study does not make any 
conclusions about the efficacy of each bypass, and does not condone one particular strategy. The 
value of this study lies in the data, which simultaneously provides more clarity but also reveals the 
need for more analysis to complete the picture.  

It is apparent that all the bypass concepts examined in this report have footprints that will 
immediately impact the community it is attempting to serve. This study hopefully elucidates 
particular strengths and weaknesses of each bypass, while also emphasizing that much more 
research needs to be conducted, as discussed in the next slide, if construction is indeed intended. 
Development at this scale has tantamount consequences, and it is imperative that as many facets 
are studied as possible in order to provide these two communities with the best possible product. 



Recommendations for Future Studies

This study provides the groundwork for future studies that must be completed to create a more 
holistic portrait of the potential effects of these bypasses on their associated communities. It is 
strongly suggested that analysis be conducted for the following:

-Traffic efficiencies of each bypass compared to the original routes, with the knowledge that the 
bypasses will be 55 mph

-Determining the cost-benefit ratio of each bypass and searching for other alternatives to service 
Canton and Potsdam

-The impacts that the bypasses will have on pedestrian safety

-Determining if, with our current national infrastructure demands, if the Watertown – Plattsburg 
express highway is even feasible, and what other options exist that are cheaper and easier.

-How these bypasses will effect the local community and economy. 

- What zoning is necessary to prevent development along route 11, and possible development 
along the bypasses. 
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