
Scott W. Horsley 
Water Resources Consultant 

65 Little River Road • Cotuit, MA 02635 • 508-364-7818 
 
3 February 2022 
 
Margaret E. Sheehan, Esq. 
for Save the Pine Barrens, Inc. 
Director and Officer 
158 Center Hill Road 
Plymouth MA 02360 
 
Re:   SLT Sand & Gravel Mining, Spring Street, Carver, MA 
 
Dear Attorney Sheehan: 
 
At your request I have reviewed the above referenced project relative to water quality and 
wetlands impacts.  I have reviewed the Earth Removal Permit Application dated October 1, 
2021 prepared for Marob Trust, the Notice of Intent dated April 12, 2019 prepared by McKenzie 
Engineering Group, aerial photographs, and various government databases including MAGIS, 
United States Geological Survey (USGS), the United States Environmental Protection Agency 
(USEPA), and Massachusetts Department of Environmental Protection (MADEP). 
 
Qualifications:  I have over 40 years of professional experience in the field of water resources 
management and on a broad range of water contamination and restoration projects.   
I have been retained as a consultant to federal, state, and local government agencies, non-
governmental organizations (NGOs), and private industry throughout the United States, Central 
America, the Caribbean, the Pacific Islands, Bulgaria, and China.  I have served as an instructor 
for a nationwide series of U.S. Environmental Protection Agency (USEPA) workshops on drinking 
water protection and watershed management.  I have also served on numerous advisory 
boards to the USEPA, the National Academy of Public Administration, Massachusetts 
Department of Environmental Protection (MADEP), Massachusetts Executive Office of Energy 
and Environmental Affairs (EEA), and the National Groundwater Association.  I have received 
national (USEPA) and local awards for my work in the water resources management fields.  I 
serve as Adjunct Faculty at Harvard University Extension School and Tufts University, where I 
teach courses in water resources policy, wetlands management, green infrastructure, and low 
impact development (LID).  I have served as an expert witness in state and federal courts as a 
hydrologist in matters relative to the federal Clean Water Act, the Massachusetts Wetlands 
Protection Act and Regulations, Massachusetts Environmental Code (Title 5), Massachusetts 
Surface Water Quality Regulations, Massachusetts Stormwater Standards, and the 
Massachusetts Groundwater Discharge Permit Regulations. 
 
General Comments:  The site is adjacent to Rickett’s Pond and its associated jurisdictional 
wetland resource areas and is hydrologically upgradient from several public and private 
drinking water supply wells.  The site has been significantly excavated to depths exposing 
groundwater on-site thereby effectively eliminating the naturally occurring pollutant 
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attenuation capacity associated with soils above the groundwater.  There is also evidence that 
the sand and gravel operations are impacting Rickett’s Pond through deposition of eolian 
(wind-blown) sediments. 
 
My specific comments are as follows: 
 
1.  The project threatens public and private drinking water supplies.  The project site lies 
within the Plymouth Carver aquifer which has been declared a Sole Source Aquifer by the 
United States Environmental Protection Agency (USEPA) under the authority of the Safe 
Drinking Water Act.  This designation recognizes the dependence on the groundwater system as 
the only viable (sole) source of drinking water.  It also documents the sensitivity of the 
groundwater system to contamination for overlying land uses due to the high permeability of 
the native soils (surficial geologic deposits). 
 
USEPA and Massachusetts Department of Environmental Protection (MADEP) have developed 
groundwater protection guidance to protect drinking water supplies.  This includes MADEP’s 
Wellhead Protection Guidance - The Best Effort Requirement 310 CMR 22.21(1).  This 
document includes several protective provisions that are directed to municipalities for 
incorporation within the local land use codes and permit decisions including a prohibition 
against “the removal of soil, loam, sand, gravel or any other mineral substances within four feet 
of the historical high groundwater table elevation (as determined from monitoring wells and 
historical water table fluctuation data compiled by the United States Geological Survey)”.  
Maintaining a vertical buffer between land uses and activities and the underlying groundwater 
is widely accepted as minimal protection.  This vertical buffer provides filtration and 
attenuation of potential contaminants including pathogens and a broad range of chemical 
compounds including motor oils and hydraulic fluids (that commonly leak from heavy 
equipment including excavators).  Without this vertical buffer groundwater and downgradient 
drinking water wells are highly vulnerable to contamination.   
 
From my review of available aerial photographs it appears that excavation on the site may well 
be within four feet of the water table.  On-site test pits and/or wells should be conducted to 
confirm depths to water table. 
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The Town of Carver has adopted land use regulations to protect drinking water supplies.  The 
Carver General Bylaws, Chapter 9 (Environment), Section 9.1.5(c) requires that the following 
provisions and safeguards relative to the submittal of project plans by the applicant are 
established before any earth removal activities are undertaken: 
 
 “The plan shall include, but not be limited to, pertinent information on the following: lot 
 boundaries, names of abutting owners and other parties in interest, streets contiguous 
 to the site, vegetation, existing and proposed roadways, existing and proposed 
 buildings, location of sources of water, wetlands, primary recharge areas 
 
 “The site plan shall show existing intermediate and final ground levels with those of 
 adjacent properties and shall indicate natural surface water flows and drainage ditches 
 if any. The site plan shall also show groundwater elevations before and after removal”  
 
 
The USGS has conducted a groundwater study of the Plymouth-Carver aquifer (USGS, 1992).  
This study includes a water table map showing groundwater flow directions.  In the project area 
the direction of groundwater flow is west-north-west (see figure 1). 
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Figure 1- Water Table Map (USGS, 1992) 

MAGIS shows two public water supply wells that are located west of the project site.  A Zone 2 
protection area has been delineated for one of these wells (see figure 2).  Consistent with the 
USGS study this shows a west-north-west flow direction.  Another public supply well (4240001-
01G) is located downgradient of the site and is indicated on this map but has not yet delineated 
the Zone 2 protection area.  Nonetheless, it can be ascertained that that well is directly 
downgradient from the subject site.  Similarly, at least three homes are shown on this figure 
that are served by on-site private wells are also directly downgradient. 
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Figure 2 - Groundwater Flow Directions and Public Drinking Water Wells (MAGIS) 

 
According to the records that I have reviewed no information regarding groundwater levels, 
groundwater flow directions, primary recharge areas, or water sources was provided by the 
applicant despite these submittal requirements.  This constitutes a violation of the minimum 
requirements under the bylaw and should warrant a comprehensive review of water quality 
impacts as provided for below. 
 
The Bylaw, Section 9.1.9(a) provides that “If the E.R.C. believes that there is a violation of 
approved plans, specifications and conditions, or believes that the actual conditions or 
operations on the premises constitute a nuisance or public danger, the E.R.C. shall order the 
operator to immediately cease and desist specific activities or the entire operation, pending a 
review at a posted public meeting after at least 48 hours notice thereof to the operator, which 
meeting shall be held within 7 days following the initial E.R.C. order”.  Clearly, actual conditions 
indicate that a threat to groundwater quality exists. 
 
The Town of Carver has also adopted a Water Resources Protection District Zoning Bylaw.  The 
District includes the entire town.  This is consistent with the USEPA Sole Source Aquifer 
designation and the fact that the town relies upon on-site private wells as the primary source of 
drinking water for its residents. 
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Section 4310 of the Bylaw (Water Resources Protection) states, “The purpose of this Section 
4300 is to protect the public health, safety, and welfare by preserving the quality of ground and 
surface water which provides existing or potential water supply for the Town's residents, 
cranberry growers, institutions and businesses”.   Section 4353 requires that projects “will not, 
during construction or thereafter, have an adverse environmental impact on the aquifer or 
recharge area (i.e., quality, or quantity of groundwater); and will not adversely affect an 
existing or potential water resource” (emphasis added).  
 
To my knowledge there has not been an evaluation of water quality impacts associated with 
the project.  The project clearly is located within a Sole Source Aquifer, the town’s Water 
Resource Protection District, and is directly upgradient from private and public drinking water 
supply wells. 
 
2.  The project threatens adjacent wetland resources.   The project lies immediately adjacent 
to and within the jurisdiction of several wetland resource areas.  The resource areas include 
Ricketts’s Pond (land under water) and its associated bordering vegetated wetlands (BVW).   
 
The Notice of Intent filed by McKenzie Engineering Group provides hydrologic calculations for 
he proposed development.  It includes a stormwater infiltration system that will increase the 
groundwater recharge rates that exceed a factor of seven-and-a-half (7.5).  On page 6 of the 
NOI the report indicates that the existing (predevelopment) recharge volume is 19,011 cubic 
feet.  The proposed recharge volume is 143,712 cubic feet.  This will result in significant rises in 
the water table and changes to groundwater flow directions and hydrologic impacts to the 
wetlands.   
 
The existing excavation activities have caused significant alterations to the wetland resource 
areas.  The clear-cutting of trees has significantly reduced evapotranspiration rates which 
increases groundwater recharge rates, changes groundwater flow directions, and ultimately 
alters the hydrologic regime of the bordering vegetated wetlands and the pond.  The 
Massachusetts Wetlands Protection Regulations defines alter as, “the changing of pre-existing 
drainage characteristics, flushing characteristics, salinity distribution, sedimentation patterns, 
flow patterns and flood retention areas” (310 CMR 10.04).  The higher recharge rates 
associated with the excavation activities causes groundwater mounding (higher levels) and 
could likely reverse flow directions back towards the pond and to the private drinking water 
wells to the south of the pond. 
 
The MADEP Stormwater Standards and Stormwater Handbook provide guidance and criteria to 
ensure that the hydrologic budget of associated wetlands is maintained and protected.  
Wetlands are dependent upon both surface water and groundwater inputs and are sensitive to 
hydrologic shifts and alterations (they can be impacted by both increases and decreases of 
water levels and flow).  They are impacted by both short-term runoff events and longer-term 
groundwater changes in recharge rates that alter baseflow.  Recharge is the process of 
precipitation infiltrating into the ground and replenishing the underlying groundwater.  MADEP 
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Stormwater Standard 3 requires that annual groundwater recharge rates be maintained and 
preserved. 
 
MADEP Stormwater Standard 3 is designed to maintain the hydrologic balance in wetlands.  It 
requires that post-development recharge is maintained at existing pre-development recharge.  
MADEP Stormwater Handbook, Volume 2, Chapter 1 provides guidance and clarification 
regarding this requirement to maintain natural hydrology.  Page 6 of this document states, 
“Standard 3 of the Stormwater Management Standards requires that proponents preserve 
infiltration at predevelopment levels in order to maintain base flow and groundwater 
recharge”.  Recharge provides baseflow to wetlands and contributes to their hydroperiod (the 
natural cycle of water levels through the seasons).  Changes to this hydrologic balance of 
recharge areas to a wetland constitute “alterations” to the wetland.  This project will result in 
significant alterations to these recharge rates and to the hydrologic regime of the wetland. 
 
MADEP Stormwater Manual, Volume 3, Chapter 1, page 17 provides guidance on how to 
evaluate impacts on wetlands associated with proposed infiltration/recharge facilities designed 
in accordance with Stormwater Standard 3.  It states, “Evaluate Where Recharge Is Directed:  
The infiltration BMP must be evaluated to determine if the proposed recharge location will 
alter a Wetland Resource Area by causing changes to the hydrologic regime”.  The Board 
should require that this evaluation be performed. 
 
The Carver Conservation Commission issued and Order of Conditions (OOC) May 29, 2019. It 
confirmed that the wetlands adjacent to the site are deemed significant for “groundwater 
supply and prevention of pollution” (page 2).  Condition 14 indicates “any change to the plans 
identified in condition 13 above shall require the applicant to inquire of the Conservation 
Commission in writing whether the change is significant enough to require the filing of a new 
Notice of Intent”.   The ongoing earth removal/sand and gravel mining was not part of the 
Notice of Intent.  Accordingly, this is a change to the plans and should be vetted by the 
Conservation Commission. 
 
Condition 18 indicates, “At no time shall sediments be deposited in a wetland or water body”.  
A series of photographs and videos provided by the JonesRiver.org documents that the mining 
operation is resulting in exposed piles of excavated soils and sediments being deposited in 
Rickett’s Pond (see figures 3 and 4 and video file).  This is a clear violation of the Order of 
Conditions.  The applicant should be required to provide an assessment of these impacts 
including sediment loads, pollutant loads, and proposed remedies. 
 
The Carver Wetlands Bylaw prevents this type of impact and states, “No person shall remove, 
fill, dredge, build upon, degrade or otherwise alter resource areas protected by this Bylaw, or 
cause , suffer or allow such activity to continue or allow such fill or other alteration to be left 
in place without the required authorization pursuant to this by-law.  The Carver General Bylaw 
defines wetlands alterations as “changing of pre-existing drainage characteristics, flushing 
characteristics, sedimentation patterns, flow patterns, or flood retention characteristics” 
(Section 9.2.5). 
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Figure 3 - Aerial Photograph Showing Sand Piles and Proximity to Pond 

 



 9 

 
Figure 4 - Aerial Photographs Showing Sedimentation on Pond 

https://www.youtube.com/watch?v=ADoO1te6SY8 
 
Conclusions:  In conclusion the existing mining operation is a threat to drinking water supplies 
and is impacting wetland resources areas.  It was not authorized by the Order of Conditions 
issued by the Carver Conservation Commission and represents a significant modification to the 
proposed plan that was field with the Commission.  This is a violation of the Carver 
Conservation Commission Condition 14.  The documented sedimentation to the pond is in 
violation to the Condition 18.  Furthermore, the mining project and the proposed development 
represents a threat to drinking water at downgradient public and private drinking water wells. 
 
Please contact me directly with any questions that you might have. 
 
Sincerely, 
 
 
Scott W. Horsley 
Water Resources Consultant 
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