Comment #11
Pre‐1968 Roads on Site, Forest Type Map &
After‐The‐Fact Overview Plan

M
LEHE
ETON

Y
T
R
E
P
PRO NE
LI
sheet:
1
of

Property
Wetlands and Streams

BETH

LITTL

N
DALTO
TON
LITTLE

scale:

approved by:

checked by:

RJG

drawn by:
ATR/JHK
project no:
1101
RJG

designed by:
RJG

date:
January 2021

Manchester, NH
603/627-0708

cmaengineers.com

Portsmouth, NH
603/431-6196

CIVIL/ENVIRONMENTAL/STRUCTURAL

ENGINEERS

CMA
Portland, ME
207/541-4223

no.

revision

IELD
TEF
TON

N
DALTO
TON
LITTLE

Granite State Landfill, LLC
Dalton, New Hampshire
NHDES Standard Permit for
Solid Waste Landfill Application

WHI

DAL
DALTON
BETHLEHEM

date

by

Notes:

Legend

drawing no.

1
1

Comment #14
Viewshed Analysis Summary Report

VIEWSHED ANALYSIS SUMMARY REPORT

PROPOSED GRANITE STATE LANDFILL
DALTON, NEW HAMPSHIRE

Prepared for Granite State Landfill, LLC
File No. 1003.20
March 15, 2021

Mr. John “Joe” Gay
Granite State Landfill, LLC
1855 VT Route 100
Hyde Park, VT 05655

Re:

March 15, 2021
File No. 1003.20

Viewshed Analysis Summary Report
Proposed Granite State Landfill
Dalton, New Hampshire

Dear Joe:

At the request of Granite State Landfill, LLC, Sanborn, Head & Associates, Inc. (Sanborn Head)
prepared this Viewshed Analysis Summary Report in support of applications for
development of the proposed Granite State Landfill (GSL) in Dalton, New Hampshire.

The objective of our services was to evaluate the view of the proposed GSL from the
perspective of a person participating in recreational activities on Forest Lake at the end of
each phase of landfill development, accounting for anticipated future tree growth. This
report summarizes the processes used to perform the viewshed analysis and the results.

SITE AND PROJECT DESCRIPTION

The GSL is proposed to be developed in three phases during the following approximate
timelines:




Phase I: 2026 to 2041

Phase II: 2042 to 2052

Phase III: 2053 to 2064

A Locus Plan showing the Phases I through III landfill development areas is included as
Figure 1. The top of the proposed landfill (when final grade is reached) is located
approximately 3,280 feet (approximately 0.6 miles) from the closest point on the western
shoreline of Forest Lake.
The property for the proposed GSL contains land used as a gravel pit, a quarry, and an asphalt
plant, but is otherwise mostly wooded, except where areas have been logged by the property
owner. Based on our review of historical aerial photos, the New Hampshire Land Cover
Assessment Report 1, and data available on New Hampshire’s Statewide GIS Clearinghouse,
most of the trees located on the proposed site property were logged more than 27 years ago.

1

“New Hampshire Land Cover Assessment Final Report, Complex Systems Research Center University of New
Hampshire, January, 2002”
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Since that time, trees have grown back in logged areas; however, anticipated maximum tree
height has not been reached in some areas between the proposed landfill and Forest Lake,
as shown on Figure 2. Based on site reconnaissance, the trees along the western shoreline
of Forest Lake appear to be generally more mature and are not anticipated to reach
substantially greater heights.
Based on the United States Department of Agriculture (USDA) Natural Resources
Conservation Service (NRCS) online Web Soil Survey, site visits, and discussions with the
University of New Hampshire (UNH) Cooperative Extension Forestry and Wildlife Program
(CEFWP) Coos County Forester, the tree species commonly found in the area consist of White
and Red Pine, Sugar and Silver Maple, Beech, Ash, Oak, Balsam Fir, and the other trees listed
in the Forestland Productivity Report downloaded from the NRCS Web Soil Survey 2 included
in Attachment A.

SCOPE OF WORK

The goal of the viewshed analysis was to evaluate whether sections of the landfill may be
visible during development of the GSL, and during which phases of landfill construction. The
evaluation was performed using modeling techniques with results shown on twodimensional figures and photo renderings that show what the landfill may look like from
different observation points on Forest Lake. Due to the topographic high between the
proposed GSL and Forest Lake and the generally mature trees along the western shoreline,
the landfill is not anticipated to be visible from locations along the western shore of Forest
Lake. Therefore, observation points for the analysis were taken from the eastern portions of
Forest Lake as this is the area where the landfill would most likely be visible from people
recreating on Forest Lake.
The process included the following steps which are further described in the sections below:

1. Tree Canopy Elevation Evaluation – The first step was to estimate the anticipated tree
canopy elevation in the area between the proposed landfill development area and
Forest Lake at the end of each phase of landfill development.

2. Viewshed Analysis – The second step was to develop and perform the viewshed
analysis for the end of each phase of landfill development from two observation
points on Forest Lake.

3. Photo Renderings – The third step was to prepare the photo renderings of the landfill
viewable from both observation points based on the outcome of the viewshed
analysis.

TREE CANOPY ELEVATION EVALUATION

To approximate the screening provided by the trees found between the proposed landfill
and Forest Lake, a three-dimensional (3D) surface model of the top of the tree canopy was
generated based on an anticipated tree growth for the tree species found in the area at the
2

https://websoilsurvey.sc.egov.usda.gove/App/HomePage.htm, downloaded on January 27, 2021.
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end of each phase of landfill development (end of years 2041, 2052, and 2064). The
approximate tree canopy surface model was generated as follows:

1. A 3D surface model of the top of the existing tree canopy between the proposed
landfill and Forest Lake was generated using aerial drone survey information
collected by ARE Corporation of Hampton, New Hampshire on August 23, 2020. This
data was compared with LiDAR ground surface topographical survey data
downloaded from the New Hampshire Statewide GIS Clearing House to approximate
the height of the existing trees.

2. The UNH CEFWP was contacted to discuss available resources in New Hampshire for
tree species and available tree growth data. UNH CEFWP recommended that the
forestland productivity data available on the NRCS Web Soil Survey be used to
identify the tree species and corresponding growth capabilities within the different
soil types found in the area of interest.

3. The Forestland Productivity Report in Attachment A (downloaded from the NRCS
Web Soil Survey website) provides the average tree height for dominant and
codominant trees of a given species after 50 years of growth. The data provided in
the Forestland Productivity Report corresponds to the soil map units found between
Forest Lake and the proposed landfill shown on Figure 3. The NRCS data were used
to calculate the average annual tree growth rate for the tree species found in each soil
type.

4. Using the average annual rate of growth for the tree species in each soil type, a 3D
surface model was generated which estimated the anticipated tree canopy elevation
when each phase is anticipated to be developed to final grade (Phase I in 2041, Phase
II in 2052, and Phase III in 2064). Based on information obtained from the Arbor Day
Foundation, the maximum average height for the trees listed in the Forest
Productivity Report ranged from approximately 70 to 75 feet tall depending on the
tree species and soil types. The evaluation was completed so that annual average tree
growth would only proceed until the maximum tree height for the species was
reached. Once maximum tree height was reached, it was assumed no additional
growth would occur so that the inferred maximum tree height would not be exceeded.
5. There are several areas that have minimal to no tree growth on the proposed GSL
property shown as “Currently Cleared Areas Recommended for Tree Planting” on
Figure 2. For our analysis, we assumed that these areas will be planted in 2021 with
one of the faster growing coniferous tree species that do well in the area, such as
White Pine.

VIEWSHED ANALYSIS

As mentioned above, the viewshed analysis was completed from two observation points on
the east side of Forest Lake. Observation Point 1 is from the east side of Forest Lake
immediately south of an island located approximately 5,340 feet (about 1 mile) from the
closest point of the proposed landfill ridgeline. Observation Point 2 is located on the
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southeast side of Forest Lake approximately 6,520 feet (about 1.2 miles) from the closest
point of the proposed landfill ridgeline.

The analysis was prepared using the Viewshed tools in ArcMap 3D. ArcMap is a component
of ArcGIS, developed by Environmental System Research Institute, Inc. of Redlands,
California. The Viewshed tool runs the analysis on two data inputs: the raster and
observation points. The raster is made up of cells, each of which holds an elevation. The
Viewshed tool works as follows:
1. A viewshed is created from a digital elevation model (the raster data) by using an
algorithm that estimates the difference of elevation from one cell (the observation
point cell) to the next cell (the target, which in this case is the landfill).

2. To estimate the visibility of the landfill, each cell between the observation point cell
and target cell is examined for line of sight. The line of sight is blocked where cells of
higher value, in this case the trees, are between the observation point and landfill. If
the line of sight is blocked by the trees, then the landfill is determined to not be part
of the viewshed. If it is not blocked by the trees, then it is included in the viewshed.

The viewshed analysis for each of the developed landfill phases is enclosed as Figures 4A
through 4H. The areas shown in green are the areas that may be visible from the observation
point shown for each scenario. The height of the observation points is taken from just above
the surface of Forest Lake (an elevation of 1,106 feet [ft]).

PHOTO RENDERINGS

After completing the viewshed analysis, photo renderings from each observation point were
prepared that depicted what the landfill may look like from the observation points on Forest
Lake when each phase of the landfill is developed.

The base photographs used in the photo renderings were taken by Sanborn Head
representatives on May 28, 2020. The photos included geotagging data which provided the
approximate location of where the photo was taken (latitude and longitude) based on
location information from the observer’s cellular device. The photos were taken from a canoe
on Forest Lake from several different locations along the eastern shore facing the proposed
landfill.

A 3D model was prepared using SketchUp Pro 2020 developed by Trimble Inc. of Sunnyvale,
California. Sanborn Head generated the 3D model using ground surface LiDAR information
obtained from New Hampshire’s Statewide GIS Clearinghouse, proposed top of landfill cap
contours provided by CMA Engineers Inc. of Portsmouth, New Hampshire on March 5, 2021,
and location information for a communication tower (which is visible in the photographs)
located off Mann Hill Road in Littleton, New Hampshire. The location and elevation of the
photographs taken by Sanborn Head were also imported into the model. Using the modeling
software, a two-dimensional (2D) rendering was generated of the proposed landfill,
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surrounding topography, and the communication tower taken from the approximate
location and elevation of each picture taken.

The 2D rendering was then imported into paint.net (photo editing software with similar
features as Adobe’s Photoshop). The 2D rendering was approximately scaled and
georeferenced using known features in the pictures taken by Sanborn Head and features
included in the 3D model including the surrounding topography, such as the ridgelines, and
the location of the communication tower. The photo was then edited using photo editing
tools and layering to depict the landfill within the landscape of the photograph for each
phase. This was then checked against the viewshed analysis generated using ArcMap.
The photo rendering from each observation point is enclosed.

RESULTS

Based on the viewshed analysis, areas of the proposed landfill development will likely be
visible from the east side of Forest Lake. The results of the viewshed analysis for each phase
of development from the two observation points on Forest Lake is summarized below.
1. Observation Point #1 (eastern Forest Lake):
a. Phase I (End of Year 2041, Figure 4C) – Not visible

b. Phase II (End of Year 2052, Figure 4E) – An area containing the upper
approximately 32 feet of the eastern slope of Phase II may be visible from
elevation 1,388 ft to elevation 1,424 ft. Based on correspondence with CMA, it
is our understanding that filling of waste in this visible area will take place
between 2051 and 2052.
c. Phase III (End of Year 2064, Figure 4G) – Not visible

2. Observation Point #2 (southeastern Forest Lake):
a. Phase I (End of Year 2041, Figure 4D) – Not visible

b. Phase II (End of Year 2052, Figure 4F) – A triangle shaped area containing the
upper 86 ft of the eastern slope of Phase II may be visible from elevation 1,338
ft to 1,424 ft. Based on correspondence with CMA, it is our understanding that
filling of waste in this visible area will take place between 2051 and 2052.
c. Phase III (End of Year 2064, Figure 4H) – The top approximately 4 feet of the
northeast side of Phase III may be visible around the end of filling, which is
anticipated to occur in 2064. The top 84 ft of the southern east slope of Phase
II will still be visible from elevation 1,340 ft to 1,424 ft. Based on
correspondence with CMA, it is our understanding that filling of waste in this
visible area will take place between 2051 and 2052.

As shown on the enclosed viewshed analysis figures and the photo renderings, the most
visible portion of the landfill is anticipated to be from the east end of Forest Lake when Phase
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II is developed around the year 2051. Based on correspondence with CMA, this potentially
visible area represents about seven months (less than 2 percent) of operation out of the 38year anticipated operating life of the landfill. It is expected that less than 5 percent of the
eastern facing slopes of the landfill will be visible from Forest Lake. Photo Rendering 7
depicts this scenario.

We trust that this Viewshed Analysis Summary Report meets the current needs of the
project. Please let us know if you have any questions.
Very truly yours,
SANBORN, HEAD & ASSOCIATES, INC.
Jonathan H. Grace
Project Manager

Brian J. Beaudoin
Vice President

JHG/TMW/BJB:bjb

Encl. Figure 1 – Locus Plan
Figure 2 – Timber Clear Cut Areas Worksheet
Figure 3 – NRCS Soil Types Within Treetop LiDAR Survey Area Worksheet
Figure 4A – Existing Conditions Viewshed from Observation Point 1 (2020)
Figure 4B – Existing Conditions Viewshed from Observation Point 2 (2020)
Figure 4C – Anticipated Phase I Viewshed from Observation Point 1 (End of 2041)
Figure 4D – Anticipated Phase I Viewshed from Observation Point 2 (End of 2041)
Figure 4E – Anticipated Phase II Viewshed from Observation Point 1 (End of 2052)
Figure 4F – Anticipated Phase II Viewshed from Observation Point 2 (End of 2052)
Figure 4G – Anticipated Phase III Viewshed from Observation Point 1 (End of 2064)
Figure 4H – Anticipated Phase III Viewshed from Observation Point 2 (End of 2064)
Photo Rendering 1 – Observation Point 1 Existing Condition (2020)
Photo Rendering 2 – Observation Point 1 Phase I (End of 2041)
Photo Rendering 3 – Observation Point 1 Phase II (End of 2052)
Photo Rendering 4 – Observation Point 1 Phase III (End of 2064)
Photo Rendering 5 – Observation Point 2 Existing Condition (2020)
Photo Rendering 6 – Observation Point 2 Phase I (End of 2041)
Photo Rendering 7 – Observation Point 2 Phase II (End of 2052)
Photo Rendering 8 – Observation Point 2 Phase III (End of 2064)
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Attachment A – USDA NRCS Forestland Productivity Report
Kevin Roy, GSL
Brian Oliver, GSL
Tim White, PG, Sanborn Head
Robert Grillo, PE, CMA Engineers
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