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December 21, 2018 
 
Mr. Gary Bogue 
Massachusetts Department of Environmental Protection 
MassDEP Northeast Regional Office - Wilmington 
205B Lowell Street, Wilmington, MA 01887 
 
RE:  24 School Street, Wayland, MA 
 
Dear Mr. Bogue: 
 
I am writing this letter as a supplement to my earlier comment letter to expand 
and clarify some of my earlier comments related to the impacts associated with 
proposed wastewater discharge and its insufficient setback/buffer from the 
wetland resources areas.  The denial of the Wayland Conservation Commission is 
based in part on the fact that the Applicant did not provide sufficient analyses 
regarding these impacts.  In the absence of their analyses I am providing my own 
preliminary analyses based upon best available information.  I maintain that the  
Applicant should provide this information in greater detail in response to the 
Conservation Commission’s requests. 
 
Inadequate Regulatory Setbacks:  The proposed discharge of 2860 gallons/day of 
sewage will result in significant alterations to the adjacent and downstream 
wetland resources including the identified bordering vegetated wetland and 
stream as well as downstream drinking water supplies.  The proposed discharge is 
located only 54 feet from the wetlands and receiving waters.  This provides an 
insufficient setback or buffer zone to provide the necessary attenuation of 
pollutants.   
 
The Town of Wayland has promulgated local regulations to provide protective 
setbacks (buffers) within the Board of Health Regulations.   The Health 
Regulations require a minimum setback of 75 feet for systems with flows of 1000 
gallons/day and provide for increased setbacks for larger systems.  This provision 
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incorporates a reasonable nexus between the size of the discharge and the 
required setback distance to provide the necessary attenuation.  The Applicant 
seeks to avoid these regulatory requirements and has not provided any analysis of 
these types of impacts. 
 
MADEP “Wetlands Program Policy 86-1: Title 5 and the Wetlands Protection Act” 
provides guidance on this issue.  The MADEP Policy clearly recognizes the 
importance of these local setbacks as it states, “Compliance with the 
requirements of Title 5 or more stringent local requirements may be ascertained 
by the Conservation Commission either by reliance on the issuance of the 
Disposal System Construction Permit or by consultation with the Board of Health” 
(emphasis added). 
 
Several pollutants associated with the proposed sewage discharge will alter the 
wetland resource areas.  These include nutrients (nitrogen and phosphorus) that 
cause eutrophication in receiving waters and pathogens (bacteria and viruses).  
Increased setbacks and buffers can provide for the necessary attenuation of these 
pollutants before they discharge into the wetland resource areas.   
 
Nitrogen Loading:  To illustrate the minimal and insufficient attenuation provided 
by the proposed project I have prepared a nitrogen loading analysis utilizing 
MADEP’s Area of Impact analysis methodology.  This analysis incorporates the 
2860 gallons/day wastewater discharge and the dilution provided by recharge (18 
inches/year) within the downgradient Area of Impact (see attached figure).  This 
analysis indicates that the resulting nitrate-nitrogen concentration at the wetland 
boundary is 23.7 mg/liter.  This is more than double the federal and state drinking 
water standard of 10 mg/liter.  Elevated nitrogen concentrations in surface water 
are also attributed to eutrophication impacts including algal blooms and more 
recently cyanobacteria blooms.  A greater setback as required by the Wayland 
Board of Health Regulations would provide more dilution and result in lower 
nitrogen concentrations within the wetland resource areas. 
 
Pathogens:  Virus transport via groundwater also threatens the wetland resource 
areas and could be controlled with appropriate setbacks/buffers.   The U.S. 
Environmental Protection Agency (USEPA) has published guidance on virus 
transport and recommends that pollution sources such as wastewater discharges 
can best be controlled by providing adequate “travel times” and “setbacks” 
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between sources and receiving waters.  They have also determined that virus 
inactivation rates (survival times) are largely controlled by temperature.   
Groundwater temperatures remain relatively constant year-round.  Interestingly 
viruses survive longer at colder temperatures such as those here in the Northeast.  
At ambient groundwater temperatures in Massachusetts of approximately 53 
degrees (F) inactivation times of 200 days or more can be expected (Heufelder, 
Barnstable County Department of Health and Environment and Yates and Yates, 
1988). 
 
To evaluate the proposed wastewater discharge I utilized the water table 
elevations and hydraulic conductivity values provided by the Applicant’s 
consultant CLAW and using Darcy’s Law calculated a groundwater velocity and 
travel times between the proposed wastewater discharge and the adjacent 
wetland.  Utilizing the Applicant’s water table slope of 3.3% and their reported 
hydraulic conductivity of 6.5 feet/day average horizontal groundwater flow 
velocity across the site is estimated at 0.66 feet/day.  This suggests that the travel 
time from the wastewater discharge to the wetland is approximately 82 days.  
Applying a more protective inactivation time of 200 days yields a required 
minimum setback based upon virus transport of 132 feet.   
 
Phosphorus Loading:  The U.S. Environmental Protection Agency has established a 
standard of 50 ug/liter (PPB) for freshwater streams (USEPA, 1986) to prevent 
eutrophication.  As stated earlier excess phosphorus results in eutrophication 
including algal blooms and cyanobacteria blooms. 
 
To determine the phosphorus (P) loading from the proposed project I applied an 
average P concentration of 10.4 mg/liter for wastewater and assumed that 30% of 
the P is attenuated in the septic tank before discharge to underlying groundwater 
(NESC, 2013).  Phosphorus migration rates through groundwater are retarded by 
two factors - adsorption and precipitation.  These mechanisms slow down (retard) 
the rate of migration of P relative to ambient groundwater flow rates.  However, 
as the capacity of the soils to provide these two temporary attenuation functions 
is exhausted, the P will continue to migrate and ultimately discharge into the 
adjacent stream and downstream waters.   
 
Average base flow conditions in the stream were estimated assuming a 46.5-acre 
watershed and a recharge rate of 18 inches per year.   I then added the P load 
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from the proposed wastewater discharge to the stream and calculated a resulting 
concentration of 319 ug/liter (PPB).   This is more than six times over the EPA 
standard of 50 ug/liter (PPB).   
 
Headwater Streams:  MADEP has also published guidance for small headwater 
streams such as the one adjacent to the subject property.  This document, 
“Guide Mapping and Protecting Vulnerable Wetlands and Stormwater 
Management Planning Project” includes the following excerpt: 
 
“Why are headwater streams important? - Drinking Water:  Headwater streams 
represent a groundwater-to-surface-water flow interface, which facilitates natural 
water discharge and recharge processes that are critical to sustaining public and 
private water supplies.” 
 
The headwater stream adjacent to the subject property flows southerly and 
discharges into the Snake River that contributes directly to Lake Cochituate and 
ultimately the Natick Evergreen Wellfield that draws water from the Lake via 
induced infiltration (see attached map). 

Thank you for your cooperation and attention to this matter.  Please contact me 
directly with any questions that you might have. 
 
Sincerely, 
 
 
 
 
Scott W. Horsley  
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