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Executive Summary
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Viewshed analysis of the Lower Wisconsin State Wisconsin RiverwgyWSR) near the
Town of Bridgeport in Crawford County, Wisconsin. This project was in response to the
Pattison Sand Co. application to locate a 300 acre frac sand mining operation along the
banks of the Wisconsin River. This analysis provides a graphigapresentation of the
visible portion of the proposed mine site from various observation points along the Lower
Wisconsin River. This project was authorized by the Lower Wisconsin State Riverway
Board located in Muscoda, Wisconsin.
Aviewshedanalysis provides a graphical representation, in map form, of the linef-
sight visible portion of terrain and any aboveground natural cover or human structures,
from observation points, and is useful to evaluate the visible impacts of proposed
developments and strutures. Because the SCO is part of the University of Wisconsin
system, an educational component was incorporated into the project. A graduate student in
the University of Wisconsing- AAEOT 160 ' AT COAPEEAAI )1 & Of AOEI
Program was employel to conduct this analysis under the supervision of the Wisconsin
State Cartographer. Subsequent to the specification of project requirements, data required
to perform this analysis was obtained from various sources as detailed in Appendix A.
Esri ArcGISL0.1 software was used to prepare the data and perform éViewshed
and Observer Points aalyses. Three different Viewshed analyses were performed which
calculated visible terrain between various observation points located on the river and (1)
the bareea®OE Al AOA Opivioh E[ECE @EIODA OO AT OAO Al AOGAOGEIT 1

stockpiles on the proposed mine site. Additionally, tw@bserver Points analyses were



conducted to determine the visible points of the proposed mine site from a southern and
eastern portion of the river. The results from the three Viewshed analyses were very
similar, illustrating that the southern and eastern portions of the proposed mine site are
visible from the river. The Observer Points analyses illustrated that both theouthern and
eastern channels of the river provided a visible lin@ne-sight view into the site (see
Figures4-9 for maps).

Despite advances in geospatial technology and the availability of highly accurate

digital elevation terrain data, there are limitaions in the analyses. First, average forest
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forest species crown diameter and configuration in the vegetated model. Second, the
seasonal leafoff condition of deciduous trees was not represented in the vegetated model.
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potential mine-extracted material, which may not accurately represendifferences inreal
world stockpiling conditions. Finally, all data used in these analyses are digital
representations of the terrain and forest cover, and due to scale reducti@nd other data
collection factors, include generalizations and potential errorghat are inherent in all GIS
data. Depite these limitations, these analyses provide the LWSBbard with a reasonable
graphical expectation of lineof-sight from various observation points located along the

river to the proposed mine site.
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Methods

AViewshedis defined as the visible area from a specifiocation, or a set of location,

thatish OEA AOAA

directions (see Figure 1). Viewsheds are popular spatial analysis tools to determihiee of
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sight from an observer point to the farthest point on the horizon.
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Figure 1. Viewshed conceptual diagrammgodified from:
http://mapaspects.org/colca/research/viewshed/what_is.html ).

Figure 2 illustrates the process used to prepare data and conduct tMewshed

analysis. Step one involved acquiring digital terrain data t®@ AD OA OAT & OEA

This project usedfive-foot resolution (i.e.,each cell represented an individual terain
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data derived from county LIDAR (Lght Detection and Ranging) data. These data were

acquired from the Wisconsin View websitdwww.wisconsinview.org). LIDAR data was
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originally acquired through funding from the Wisconsin Department of Commerce through

the Community Development Grant Emergency Assistance Program (CDB&P).Crawford


http://www.wisconsinview.org/

County and Grant County fivdol O $%erdclipped and stitchedogether into a single
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size to decrease computing analysis time to generate an initial glimpse into the general

spatial trends in the studyarea. Subsequently, a hillshade relief map was generated to
visualize the bare earth terrain, absent of any land covelt was immediately evident that

the riverbed is very straight and wide in the study area. Additionally, this initial glimpse

into the visible terrain suggested a further resampling of DEM data to a 150 foot grid cell

size to reduce computer processing time during this initial study area prescription step.
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Figure 2. Lower Wisconsin State Riverwayiewshedanalysis imgementation model.
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Prior to conducting the Viewshed analysis, the Okerver Point Tool in ArcMap 10.1
was implemented to verify the spatial extent of thanine site iewshed. First, points were
selected at 2.5 mile intervals along the centerline of the main channel for a 40lenextent
of the Wisconsin River to verify the absence of key points up or downstream of the study
area that could be viewed from the proposed mine site. This process was repeated at
regular decreasing intervals until a final 13 mile x 9 mile study area as determined that
extended 10 miles upstream, and 3.5 miles downstream of the proposed mine site. This
analysis provided assurance to narrow the project study area to the final extent as shown
in Figure 3. Based on this final study area extent, originab@ ®@&0T 1 OOET T $%- 80O x
clipped to the final study area andstitched together into a single mosaid¢o form the
primary bare earth basedata.
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Figure 3. Extent of project study area.



The second step involved adding land cover information to the bamarth data to
more accurately represent the above ground terrain that would obstruct observations in
the study area. Land cover data was acquired from the Wisconsin Department of Natural
ResourceWIDNR) and the National Land Cover Dataset (NLCD). Vistaspection of land cover
data in the study area illustrated specific vegetatiotypesOEA O x1 01 A A@EOO AAT OA
as represented by the [EM. Forest cover selected for modeling included Oak, Bottom Hardwoods,
Central Hardwoods, and Red/WhitePine from the WIDNR dataset, along with Deciduous Forest,
Evergreens, Mixed Forest, and Woody Wetlands from the NLCD. All WIDNR derived polygons were
assigned a height of 6§ while NLCD data was assigned a height of @Polygon vector data was
then converted to a raster, pixetbased format to match the DEM data model required for the
Viewshedanalysis. Next, the DEM and the forest cover data were combinidoroduce a raster data
layer with each pixel containing a single elevation value representing thmaximum obstruction
height equaling the bare earth plus any forest cover.

NLCD forest stands are classified from satellite imagery at a 30m x 30m resolution leading
to slight variations from the actual ground covespatial location and extent Therefore,the polygon
forest stands were manually edited to match actual conditions based on the headp digitizing of
forest stands from a NAIP 2010 orthorectified aerial imagery. This work cometed data
preparation through stepthree as illustrated in Figure 2 Next, the proposed mine polygon
boundary, the Wisconsin River polygon boundary, and observation points supplied by the WIDNR
at 1/10t mile intervals, were added to the overall model to complete data preparation.

For this project, the Observer Point Tooln Esri ArcGIS 1. was usedto calculate
the viewshed from several observation points along th& WSR.The Observer Point Tool
identifies which observation points are visible from each surface location while the

ViewshedTool determines the raster surface locations visible to a set of observer features
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(Esri 2011). Both tools require an observation height to be specified prior to tool execution.
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(OHWM).To achieve this height, fiwas added to the observedeight on the DEMas it was
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Mohn Surveying from a physical shoreline analysis. Three different models wettgen

analyzed: (1) egetated model, which includes forest cover heights added the bare earth

elevations, (2) harvested model, a bare earth model representy the removal of all forest

cover simulating a total clear cut scenario within the mie site boundary, and (3) a
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areato simulate potential stockpiles of mineextracted materials.



Results

Viewshed analysis

Vegetated Viewshed Model: Figure 4 illustrates the results from the vegetated model
Viewshed analysisAreas visible from the river are shown by the yellowred overlay;
yellow areas are visible from a few locations along the river, while red areas are visible

from many locations.As evident, the viewshed intrusion is along the eastern edge thie

mine site.
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Viewshed Analysis - Vegetated Model Visible from many

This analysis uses a vegetated model based on DNR and NLCD % Mine site boundary locations alongiriver er

forest stand data. The viewshed is calculated using 1/10 mile \ Y

observation points along the center line of the Wisconsin River at m Riverway boundary Visible from a few

an offset of approximately 12 feet above high water mark. locations along river 3 17500 3 Olgoee

Figure 4. Vegetated Viewshed Model results.



Harvested Viewshed Model: Figure 5 illustrates the results from the harvested model
Viewshedanalysis.Results are quitesimilar to the vegetated mode] but the viewable area
has actually decreased somehat. This resultmay seem countesintuitive, but simply

indicates that parts of the viewable area within the mine site in the vegetated model are

actually the tops of trees.

(5 43 >

Viewshed Analysis - Harvested Model W outo2013
;This analysis uses a harvested model based on all vegetation %///% Mine site boundary locations along river er

removal from within mine site boundary. The viewshed is \

\calculated using 1/10 mile observation points along the center m Riverway boundary Visible from a few °

|line of the Wisconsin River at an offset of approximately 12 feet

locations along river

Figure 5. Harvested Viewshed Model results.
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Stockpile Viewshed Model: Figure 6 illustrates the results from the stockpile model
Viewshedanalysis. Theresult is againvery similar to the vegetated modelHence,
stockpiles of mine extracted materials8 EECE Al 11 C OEA ZAieOOAOT AAC

would be visible from the river.

Figure 6. Stockpile Viewshed Model results.
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