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A BATHYMETRRIC SURVEY OF SAVERY POND 
ELLISVILLE, MA.   AUGUST 2017   (REVISED 1/7/19) 

 
This brief document presents the methods and results of a bathymetric (depth) survey of Savery 
Pond performed by Friends of Ellisville Marsh (FoEM) and volunteers in August 2017. A total of 
625 depth measurements were made using a calibrated sonar depth sounder and a graduated 
sounding pole. Measurement locations were determined using high-resolution GPS. The shoreline 
was digitized based on spring 2014 aerial imageryi. FoEM generated color-flood and contour maps 
of pond depth, statistically evaluated the depth and survey-accuracy data, and archived associated 
data files. FoEM’s bathymetric survey showed that the 28.4-acre pond has an average depth of 
1.94 meters (6.4 feet) and a maximum depth of 3.8 meters (12.5 feet). 

Equipment 

The survey was conducted from a canoe fitted with an equipment 
panel and a vertical probe mount positioned along the side of the 
hull. Electronic depth measurements were taken with a 
Humminbird Helix 5 G2 Sonar with probe mounted 0.1 meters 
below water surface. The Helix G2 provided accurate 
measurements for depths ≥ 1 meter; however, depth measurements 
were made with a PVC pole marked at 0.1-meter intervals in 
shallow areas and in areas of dense water lilies. Measurement 
locations were determined with a Trimble R1 GPS using RTCM 
correction from MassDOT’s reference stationsii. The Trimble GPS 
transmitted point data via Bluetooth to an Apple iPhone, loaded 
with Esri’s ArcGIS “Collector” app and Trimble’s “GNSS Status” 
app.  “GNSS Status” receives location and correction data, 
calculates corrections and passes on the location and accuracy 
information to the Collector app.  “Collector” captures the location 
and accuracy information and allows the user to add additional 
attributes (e.g. depth measurement) to the location point collected. “GNSS Status” sends a location 
every second to “Collector”; we chose to use a single location without point averaging, as point 
averaging would reduce spatial accuracy when the canoe was in motion. 

Survey Method 

The survey was performed over three several-hour sessions: one on 8/6/17 and two on 8/13/17.  
Survey work was performed by Peter Schwartzman (FoEM board member and hydrogeologist), 
Tom Schwartzman (GIS technician and FoEM volunteer), and Will Schwartzman (FoEM 
volunteer).  The following approach was used to obtain an acceptable spatial distribution of the 
625 depth measurement: 

1. Sonar measurements were first made along a path that comprised the pond perimeter, 
circumventing dense stands of pond lilies. 

2. Sonar measurements were then made along roughly parallel east-west transects crossing 
the pond and loops in pond coves. 

3. Additional sonar measurements were taken to “fill-in” open-water areas not sufficiently 
surveyed under steps 1 and 2. Areas requiring supplemental measurements were identified 

Equipment Setup 
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and filled in using the real-time point map displayed with the ArcGIS “Collector” App on 
the iPhone. 

4. Depth measurements were made in shallow areas (< 1 meter) and in areas of dense lilies 
using the graduated pole, and the map display from the “Collector” App was used to 
achieve sufficient point density.  

The canoe was generally in motion during much of the survey; however, velocities were restricted 
to avoid turbulence around the sonar probe (which created “jumpy” measurements) and to 
minimize time-lag between the GPS location measurement and the depth measurement (read from 
the sonar display or taken manually with the graduated pole). 

The spatial distribution of survey points is shown on Figure 1. GIS analysis showed that most of 
the pond area has at least one surveyed depth measurement with a 10-meter buffer. Specifically: 
99.7% of the pond has at least one data point within a 30-meter buffer; 98.9% of the pond has at 
least one data point within a 20-meter buffer; and 84.2% of the pond has at least one data point 
within a 10-meter buffer.  

Measurement Accuracy and Calibration 

The Humminbird Helix 5 G2 Sonar is reportedly 
accurate to 0.1 meters at depths over 0.7 meters. 
While the Helix 5 manual does not report accuracy, 
FoEM contacted Humminbird and obtained this 
accuracy estimate from their engineering division. 
During the survey, FoEM calibrated the Helix 5 
using either a weighted survey tape or the graduated 
pole in 5 locations, and confirmed the 0.1 meter 
measurement accuracy. The graduated pole is 
accurate to better than 0.1 meter.  

Using MassDOT RTCM correction, the Trimble R1 
GPS is generally accurate to within 1 meter. The 
accuracy of each GPS measurement used for the 
bathymetric survey is recorded in the “Collector” App. A histogram of GPS (to right) shows tht 
91% of the measurements were accurate to within 2 meters, only 2.2% of measurements were less 
accurate than 3 meters, and none were less accurate than 5 meters. Figure 1 displays a 
proportionate “error circle” for all locations with a location accuracy exceeding 2 meters. 

Data Interpretation 

Savery Pond has a surface area of 28.4 acres, an average depth of 1.94 meters (6.4 feet), a 
maximum depth of 3.8 meters (12.5 feet), and a volume of 181 acre-feet. Figure 1 presents a 
color-flood of calculated depths along with 0.5-meter depth contours for Savery Pond. The color 
flood and contours were generated using GIS methods and the following approach: 

 In order to define the pond perimeter (assigned a depth of zero meters), a polygon was 
digitized along the pond shoreline from spring 2014 aerial imagery registered to UTM 
Zone 19N (NAD83). The resulting polygon is considered more accurate than the 
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MassDEP’s 2017 hydrography layeriii, likely due to the more regional scale of the 
MassDEP layer and possibly more recent accretion of sediments along the shoreline.  

 Using the 625 pond depth measurements and the lake boundary as a zero-depth contour, 
FoEM generated a digital elevation model (DEM) of the pond using Esri’s “Topo To 
Raster” tooliv.   

 Contours were created at a ½ meter interval using Esri’s “Contour” tool, based on the 
DEM created abovev.  

The DEM of pond depth did a good job of matching 
the actual values observed in the 625 measurements.  
As shown on the histogram to the right, DEM 
predicted depths were within 0.1 meters of measured 
values for 92% of the measurement points, and within 
0.2 meters for 97% of the measurement points.  

The table below summarizes portions of the lake area 
within 0.5-meter depth ranges.  

Data Archive 

For the digital data collected during this survey (database of all measurements, Esri shapefile of depth 
contours and associated digital elevation model) and the parameters used in the GIS analysis, please contact 
FoEM at: savery@ellisvillemarsh.org. 

                                                      
i Metadata:  http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-
information-massgis/datalayers/colororthos2013.html 
ii http://macors.massdot.state.ma.us/spiderweb/frmIndex.aspx 
iii Metadata: http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-
information-massgis/datalayers/hd.html 
iv Detailed information on the interpolation method can be found here: http://pro.arcgis.com/en/pro-app/tool-
reference/3d-analyst/how-topo-to-raster-works.htm. 
v More details on the contouring tool: http://pro.arcgis.com/en/pro-app/tool-reference/spatial-analyst/contour.htm 

Depth 

Range (m) Area (acres) Portion

0‐0.5 2.88 10.2%

0.5‐1 3.63 12.8%

1‐1.5 3.96 14.0%

1.5‐2 3.49 12.3%

2‐2.5 3.58 12.6%

2.5‐3 5.30 18.7%

3‐3.5 4.69 16.5%

3.5‐4 0.84 3.0%

TOTAL 28.38 100.0%
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Figure 1: Savery Pond Bathymetry

Data collected in August 2017 using Trimble R1 GPS,
Humminbird (sonar) Depth Finder and manual depth
measurements. Lake boundary digitized from aerial imagery.

Collected Data Points

Depth Contours

Lake Boundary

Location Accuracy
(shown only where > 2m)


