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BEFORE THE ZONING BOARD OF APPEALS

TOWN OF PLYMOUTH, MASSACHUSETTS

CASE NO. 4041

Statement of Jimmy Powell

 

I, Jimmy L. Powell, being duly sworn, depose and state as follows:

1. I reside at 93 Elm Street in Kingston, Massachusetts.

Education and Experience

2. I have a Bachelor of Science in Environmental Science, graduating summa cum laude 

from UMass Boston. My resume is attached as Exhibit 1.

3. I work as an independent contractor conducting research, photography, documentation  

and project management for projects involving natural resource management, dam 

removal, and earth removal.

4. I am proficient in using online computer based Geographical Information Systems (GIS) 

and other mapping programs such as Google Earth, ESRI ArcGIS and MassMapper GIS 

to inform decision making on various projects by referencing data to geographic points.

5. My work experience includes conducting numerous missions involving aerial imagery to 

assist in mapping the scale of earth removal in Southeastern Massachusetts.

6. I have completed several accredited college courses which taught or heavily utilized GIS 

programs, as well as a course which focused entirely on various remote sensing 

techniques including satellite data collection.  

7. I hold a Remote Pilot Certificate issued by the Federal Aviation Administration (FAA) 

under 14 CFR Part 107. A true and accurate copy of my Remote Pilot’s Certificate is 

attached as Exhibit 2.

8. Since 2012, I have worked in Southeastern Massachusetts on ecological restoration 

projects and environmental monitoring, and have spent hundreds of hours in the field 

observing and documenting the ecology of the region. I am familiar with the hydrology, 

geology and topography of the region including Plymouth MA.  

9. I have conducted hundreds of drone flights over Southeastern Massachusetts including in 

Plymouth, MA to obtain data and information about the condition of land and water and 
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the nature and extent of historic or ongoing earth removal and mining operations causing 

changes in the landscape.

The Site

10. This Affidavit concerns a location in the Town of Plymouth, MA known as Joshua’s Way 

and identified by the Town of Plymouth Assessors as Map 88, Lots 36-1 through 36-5 

(Site).

11. I visited the Site on December 13th, 2022 by standing on the public sidewalk near the 

entrance to Joshua’s Way, at the intersection of Long Pond Road in Plymouth. 

12. On December 13th, 2022, I operated my drone over the Site and the surrounding area. 

The weather was clear and sunny and I had a full view of the area within the range of my 

drone. Exhibit 3 is a true and accurate photograph of the Site taken by my drone on this 

date.

13. I obtained images of satellite imagery provided by Google Earth Pro of the Site by 

accessing Google Earth Pro. I then took screen shots to show the Site in 2015 and 2021. 

Attached as Exhibit 4 is a true and correct copy of a screenshot of the Google Earth Pro 

satellite imagery of the Site in May of 2015.  

14. Attached as Exhibit 5 is a true and correct copy of a screenshot of the Google Earth Pro 

satellite imagery of the Site in October of 2021. 

Estimate of Volume of Earth Removed from the Site Between 2015 and Present 

15.  I have developed a method of estimating elevation changes in the land using a 

spaceborne Digital Elevation Model (DEM) to assess changes in topography at specific 

locations in Southeastern Massachusetts (Model). 

16. In February, 2000, the National Aeronautics and Space Administration (NASA) collected 

information for a near-global DEM during a space shuttle mission. The mission collected 

data via radar interferometry, a technique which measures the difference in scatter of 

radar signals at two fixed antennas to estimate elevation at a point, to collect data about 

the topography of the Earth. This data provides a snapshot of elevations on the Earth  as 

they were in the Year 2000.  
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17. Since the initial NASA DEM data collection in the year 2000, the information has been 

improved upon to increase the accuracy of the DEM.  This has resulted in models such as 

the “Multi-Error-Removed Improved Terrain” (MERIT) DEM and the later TessaDEM. 

In 2017, the MERIT DEM methodology was published in the journal Geophysical 

Research Letters (June 2017) in a peer reviewed scientific paper titled A High-accuracy 

Map of Global Terrain Elevations.  The paper describing MERIT can be found at the 

following link.  

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2017GL072874

18. I used the MERIT DEM and the Tessa DEM to obtain an estimation of the elevations at 

the Site as of the year 2000.

19. The data from MERIT DEM and TessaDEM has been visually expressed as a 

topographic heat map by the website topographic-map.com. The heat map uses a red-

orange color to show the highest points of land. A 2021 heat map image from 

topographic-map.com of current Site topographic conditions is attached as Exhibit 6 for 

illustrative purposes only.

20. To determine the changes in elevation on the Site between 2000 and 2021, I used a 

combination of data from the DEM, Google Earth Pro, and MassMapper GIS online tools 

and databases.

21. MassMapper is a publicly available GIS tool provided by the Commonwealth of 

Massachusetts which can be used to visually reference numerous data layers created by 

various state and federal agencies. It gives a wide range of information about locations 

shown on the map, such as location of water bodies, roads, and political boundaries.

22. I estimated the volume of earth removed at the Site by following these steps:

Using the MassMapper “Area” tool I outlined what appeared to be the disturbed area of 

the Site shown on  MassMapper in 2021.  This same area of the Site is shown on the 2015 

Google Earth Pro map as forested as of May 2015. See, Exhibit 4 above. The 

MassMapper polygon measuring tool calculated the disturbed area on the Site as of 2021 

to be approximately 9.56 acres. This is shown in Exhibit 7. 
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23.  Using TessaDEM, as presented by topographic-map.com,  I selected ten elevation points 

on the Site from the Year 2000 within the footprint of the disturbed area shown on 

MassMapper for 2021 and recorded the elevation at each point.

24. I averaged the ten elevation points from the TessaDEM for the Year 2000 to obtain an 

average of 147.3 feet across the Site.

25. To estimate the volume of earth removed from the Site between 2015 and 2021, I 

estimated the elevation before the Site was disturbed in 2015 and compared it to the 

elevation after excavation. I then estimated the volume of earth removed based on the 

difference.  

26. To estimate the current elevation of the Site, I observed the Site using drone photography 

and observations from public property to choose a location that has not been altered since 

2000 according to various GIS sources and that approximates the current elevation of the 

Site to the best of my ability.  

27. Using these visual methods, I selected an uphill location on the west edge of a parcel 

located at 1 Joshua’s Way that has not been disturbed since the year 2000, in order to 

obtain an estimate of the current elevation of the disturbed areas of the Site.  Using the 

DEM data provided by topographic-map.com, I selected the highest of several Year 2000 

measurements near the disturbed areas that appears to approximate the current elevation 

of the disturbed areas. This elevation is 125 feet and corresponds to what I observed to be 

approximately the same elevation as much of the disturbed area of the site.  I believe this 

is a reasonable estimate of the current elevation of the disturbed area of the Site, that is, 

one that is not the lowest point and that would not result in overestimating the volume of 

the earth removed.

28. To estimate the change in elevation on the Site between the Year 2000 and present, I took 

the average elevation of the Site in the Year 2000 that I determined using the method 

described in Paragraphs 23 and 24 (147.3 feet) and subtracted from it the estimated 

current elevation of the disturbed area of the Site described in Paragraph 27 (125 feet).  

This number, 22.3 feet or 7.43 yards, is the estimated difference in elevation across the 

Site from the year 2000 to the present.   



29. 1 then converted the total disturbed area of the Site, 9.56 acres to square yards by

multiplying the acreage by 4,840 (1 acre = 4,840 square yards). The total disturbed area

ofthe Site equals 46,270.4 square yards.

30. The final step is to multiply the area ofthe disturbedportion ofthe Site (46,270 square

yards) by the difference in elevation (7.43 yards) to obtain the volume of earth removed

in cubic yards..

46,270.4 yds* x 7.43 yds = ~344,000 yds’

I estimate the total volume removed to be approximately 344,000 cubic yards.

2015 “Excavation Narrative” for the Site

31. I have reviewed a document titled “Excavation Impact Report for Yellow Maple,

Definitive Subdivision, Long Pond Road, Plymouth Massachusetts.”

32. Page 2 of this document (Exhibit 8) states that 4,920 cubic yards of excess material will

be left over after the cut and fill necessary for a residential subdivision of 5 houselots on

the Site. It appears to state that 4,920 cubic yardsis the volume ofearth that will be

removed from the Site.

33. The volume of 4,920 cubic yards is only 1.4 percent of the estimated volume of earth

removed from the Site, determined using the model and method described in this

Statement.

Signed under the pains and penalties ofperjury this 17th day of January 2023.Ore
Jimmy L. Powell

Exhibit 1

Resume of Jimmy Powell
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Exhibit 2

Remote Pilot’s Certificate, Jimmy Lee Powell
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Exhibit 3

Drone Photograph of the Site, Taken December 13th, 2022

Image credit: Jimmy Powell
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Exhibit 4

Google Earth Pro Satellite Imagery of the Site in May of 2015  



10

Exhibit 5

Google Earth Pro Satellite Imagery of the Site in October of 2021 
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Exhibit 6

2021 Heat Map/Topographic Image of the Site Courtesy of Topographic-map.com 

for Illustrative Purposes Only



12

Exhibit 7

2021 MassMapper Aerial Imagery, with Parcel Boundaries,

 and Points for Polygon Measurement of Disturbed Area on Site
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Exhibit 8

Page 2 of “Excavation Impact Report for Yellow Maple located at 141 Long Pond Road,” 

prepared by Land Management Systems, Inc. (2014)


