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Marine and Environmental Affairs 2
Savery Pond Groundwater Flow Model $32,800

David Gould

Environmental Affairs Fund

$32,800

$32,800

Employ UMASS Amherst's Plymouth groundwater flow model (recently developed as part of the Plymouth saltwater 
intrusion study) to simulate surface-water/groundwater interactions in the Savery Pond System. The goal of this effort 
would be to develop a tool to allow the predictive investigation of alternative management scenarios and their effect on 
pond and groundwater levels.

■

■



and



Application of the Plymouth Groundwater Flow Model 
to Improve Understanding of Hydrologic Interaction 
Between Groundwater and Savery Pond and Assess 
Water Resource Management Strategies 
 
Revised August 1, 2023 
 
Dr. David Boutt, Professor, University of Massachusetts-Amherst 
 
Detailed Savery Pond Scope - 1: 
 
Objective: Employ UMASS Amherst’s Plymouth groundwater flow model (recently developed 
as part of the Plymouth saltwater intrusion study) to simulate surface-water/groundwater 
interactions in the Savery Pond System. The goal of this effort would be to develop a tool to 
allow the predictive investigation of alternative management scenarios and their effect on pond 
and groundwater levels. A calibrated model would update elements of any watershed plans, 
such as estimated groundwater flushing (i.e. dilution of nutrient loading and impacts on pond 
temperature) and “zone of contribution” of groundwater to ponds. Similar methodology 
developed for the Savery Pond modeling study could be applied to other ponds of interest in the 
Town of Plymouth  
 
Deliverables:  
A technical report describing objectives, methods, and results including digital files from the 
calibrated model and predictive scenarios and related metadata. 
 
Scope: 

1. Review existing information about Savery Pond groundwater, surface water, and water 
quality including: 

a) Hydrologic data compiled by Savery Pond Conservancy (SPC), including 
surveyed groundwater elevations, outlet stream elevation, time-series streamflow 
measurements and time-series pond level measurements 

b) Water-quality data compiled by SPC and Town of Plymouth Department of 
Marine and Environmental Affairs (DMEA) to better understand nutrient loading 
issues 

c) Information from neighboring Town wells (construction, geologic logs, pumping 
history, predicted future withdrawals) 

d) Hydrologic interpretation presented in SPC technical reports, including water 
levels & streamflow” (2019), “East Bog” characterization (2020), and bathymetric 
survey (2017) 

e) Savery Pond Watershed Plan (TMDL Solutions, 2022) and other relevant 
documents 

2. In-person tour/kickoff meeting and Scope Refinement 
a) Pond tour presented by SPC and DMEA to observe key hydrologic features  
b) Kickoff meeting with DMEA and SPC to: 



i. Ensure that all available data have been identified 
ii. Understand stakeholder concerns 
iii. Discuss realistic predictive modeling scenarios  

c) Scope revision as needed 
3. Refine the model grid locally to obtain increased resolution 

a) Increase resolution of grid 
b) Update model representations of pond and streams using U.S. Geological 

Survey “MODFLOW” modeling packages, such as “streamflow routing” and 
“lake” packages 

c) Update modeled local aquifer occurrence and properties  
4. Calibration to documented conditions 

a) Adjust model parameters using PEST to improve model fit to local conditions and 
define sensitivity of model results to reasonable ranges of model parameters 

5. Predictive model scenarios 
a) Investigate influence of nearby pumping on pond flushing and stream outflow 
b) Evaluate how lowering the outlet elevation of the stream would affect pond 

flushing and stream outflow (short term and long term) 
c) Preliminary exploration on how changes in groundwater flushing of the pond 

could affect the nutrient (phosphorus) balance and pond temperatures 
6. Technical memorandum  

a) Draft technical memorandum 
b) Web meeting to receive comments 
c) Document finalization  

7. Project Management 
a) Contracting and invoicing 
b) Model progress check-in web meetings (2) 
c) Provision of digital deliverables with metadata 

 
Costs for Savery Pond Scope: 

A. Direct costs ($34,800) 
 Postdoctoral Groundwater Modeler: $27,000 
 Research Technician: $5,000 
 Model License: $2,000 
 Travel to field site: $800 

 
Direct costs to be split by DMEA ($32,800) and SPC ($2,000) 
 

B. In-Kind Contributions ($6,500) 
 Dr. Boutt: $3,500 
 SPC (data compilation and applied model simulations performed by licensed 

hydrogeologist [Peter Schwartzman]): $3,000 
 
 


