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MEMORANDUM          
 
TO:   Board of Health, Brewster, MA 

FROM: Mark Nelson 

DATE: June 18, 2013 

RE:  Potential Regulatory Changes to Limit Phosphorus from Septic Systems in 

Sensitive Freshwater Areas  

              

 

As suggested in the Phase 2 Final report, the Horsley Witten Group, Inc. (HW) performed 

preliminary research regarding best management practices to manage phosphorus in septic 

system effluent to inform potential changes in the Town’s septic system regulations.  The goal is 

to better protect water quality within Brewster’s freshwater ponds and lakes. 

 

Options for changes to septic system regulations to mitigate phosphorus impact can be 

considered under five broad categories: 

 

1. Administrative controls; 

2. Soil absorption system (SAS) design improvements; 

3. Source reduction; 

4. Source diversion; and 

5. Treatment. 

 

Of these categories, the first four are the most preferable as they help to reduce phosphorus 

levels prior to any septic system effluent being produced.   

 

I.   Options for Strong Consideration 

 

Administrative Controls 

 

Under this category, HW proposes updating the Town’s existing regulation of septic systems 

within 300 feet of the mean high-water mark of any fresh water pond or lake.  Currently, no new 

construction SAS is permitted within this area.  HW believes the Town should also consider: 

 

 Any change in property use within the 300-foot setback that increases existing septic 

flow must meet new construction standards (i.e., replacement SAS must be outside of 

300-foot buffer).  This provision would limit existing uses within the 300-foot setback 

distance to their current flow (i.e., phosphorus load) unless they can meet new 

construction standards.  The logic behind this provision is to not make a less-than-ideal 

situation worse.  Variances could be considered based on the applicant demonstrating a 

no new net increase in phosphorous loading from the increased flow within the setback 
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distance or by the applicant entering into a shared system arrangement with a system 

owner outside the setback distance (providing all other aspects of Title 5 could be met). 

 

Soil Absorption System Design Improvements 

 

Existing SASs within the 300-foot setback distance will fail at some point in time.  When 

these SASs are replaced, applicants would need to meet design standards under maximum 

feasible compliance.  These design standards could include: 

 

 Siting the SAS on the most upgradient edge of the property boundary 

perpendicular to groundwater flow, as this allows for the maximum possible 

adsorption of phosphorus within the soils prior to the effluent discharging into the 

freshwater body. 

 Requiring the use of leaching trenches or drip irrigation versus leachfields.  The 

use of trenches or drip irrigation may increase soil adsorption as well as uptake of 

phosphorus by plants, respectively.  Trenches, which have sidewalls, increase the 

amount of area available for soil adsorption.  They can also be aligned 

perpendicular to groundwater flow.  Drip irrigation is typically installed in the A 

or B soil horizon, greatly increasing the likelihood that plant root systems may 

uptake phosphorus from the effluent. 

 Establishing a minimum vertical separation distance to groundwater of five feet.  

This effectively increases the linear distance between the SAS and the freshwater 

body without increasing the horizontal setback, and provides for more soil 

adsorption sites. 

 Requiring an increase in SAS area above and beyond the Title 5 requirement.  

This increase in leaching area provides more soil particles on which the 

phosphorus can adsorp.  Pressure dosing would further enhance this effect. 

 

II.  Options for Discussion 

 

Administrative Controls 

 

 Basing phosphorus removal requirements for septic system design and siting on a 

watershed boundary rather than a 300-foot buffer.  The buffer approach captures 

uses that are arguably downgradient of a pond or lake and therefore cannot be 

contributing phosphorus to that water body.  However, all uses within a pond or 

lake’s watershed will contribute phosphorus to that water body eventually, so it 

may be wise to take a more holistic approach by limiting phosphorus throughout 

the watershed.  

 Requiring regular septic system inspections, since only properly functioning 

systems can protect fresh water bodies from phosphorus loading. 

 Mandating regular pump-outs for those with a SAS located within 300 feet of a 

pond or lake.  A septic tank removes phosphorus (20 - 48%) in the solids that 

settle to its bottom.  Regular removal of this sludge removes the phosphorus 

contained within the sludge. 

 Require no net increase in phosphorus for new systems designed at 2,000 gpd or 

greater within a pond/lake buffer zone or watershed.  
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Source Reduction 

 

 Banning garbage disposals.  Garbage disposals contribute about 5% of the 

phosphorus load to a septic system. 

 Conducting an outreach campaign regarding the use of phosphate-free cleaning 

products and personal products. 

 

Source Diversion 

 

 Allowing alternative toilets (e.g., composting, microflush).  These toilets divert 

waste to composting units or tight tanks to be pumped out later.  Since about 75% 

of the phosphorus found in domestic wastewater comes from “blackwater”, these 

toilets are highly efficient at removing phosphorus from wastewater prior to 

discharge into a septic system. 

 

Treatment 

 Allowing or mandating the use of innovative/alternative treatment systems is 

another way to reduce phosphorus in septic system effluent.  Some of these 

systems include PhosRID and RUCK CFT.  PhosRid is a filter installed between 

the septic tank and SAS and removes phosphorus by precipitation.  RUCK CFT is 

also a filter system. Both of these systems have been approved for piloting in 

Massachusetts; PhosRid for phosphorus removal and the RUCK CFT for nitrogen 

removal (although testing has shown that this system removes phosphorus as 

well).  One way to approach this is by setting a phosphorus concentration standard 

in septic system effluent. 

 


