
Bacteria in Neponset Watershed
The Neponset River and its tributaries have a seri-
ous problem with bacterial pollution. Bacteria find 
their way into the water primarily through sewer 
system malfunctions and polluted stormwater runoff. 
Tremendous progress continues to be made in im-
proving our sewer systems. Nevertheless, bacteria in 
stormwater runoff remain a serious and widespread 
problem, with virtually all tributaries of the Neponset 
violating their surface water quality standards during 
wet weather. This impacts fish and wildlife, curtails 
recreational use of our waterways and can also impact 
public health. 

Bacteria Limits 
in the Neponset TMDL
To help address the problem of bacterial pollution, 
the MassDEP has prepared and adopted a “Total 
Maximum Daily Load” or “TMDL” for bacteria in the 
Neponset Watershed. The Neponset Bacteria TMDL 
sets limits for the concentration of bacteria allowed in 
point and nonpoint source discharges to the Neponset 
under the federal Clean Water Act. Specifically, bacte-
rial concentrations in stormwater discharges may not 
exceed a geometric mean of 200 fecal coliform colony 
forming units per 100 ml, at the point of discharge.

TMDLs and the Wetlands Act
Under the Mass Wetlands Protection Act and its regu-
lations, conservation commissions have the responsi-
bility to condition projects to protect the Act’s interest 
in pollution prevention. By definition, discharges that 
violate a TMDL also fail to adequately prevent pollu-
tion. Thus commissions have the authority to require 
stormwater best management practices (BMPs) which 
are consistent with TMDLs. The MassDEP Stormwa-
ter Handbook states: 

If there is a Total Maximum Daily Load 
(TMDL) that indicates that stormwater 
BMPs are needed to reduce the concentration 
in stormwater runoff of pollutants other than 
TSS…the BMPs selected must be consistent 
with the TMDL...Because pollution preven-
tion is an interest identified in the Wetlands 
Protection Act, conservation commissions 
and MassDEP may require use of such BMPs 
when reviewing projects subject to jurisdic-
tion under the Act. See the Mass Stormwater 
Handbook, Chapter 2 pp. 12-13.

Recommendations
The Association urges all commissions permitting 
projects in the Neponset Watershed to exercise their 
authority to require stormwater BMPs that are effec-
tive at removing bacteria as well as suspended solids.

The Association further urges all commissions to 
notify applicants of the TMDL requirements. To as-
sist commissions in doing this, the Association has 
prepared a model policy statement on the issue which 
commissions may wish to adopt.

If the Association can be of assistance regarding 
stormwater or water quality in general or at a specific 
location, please feel free to contact us:

Removing Bacteria from Stormwater
Few traditional BMPs are effective in removing bac-
teria from stormwater. In fact, some traditional BMPs 
aimed at managing suspended solids actually increase 
bacterial pollution. However, a newer generation of 
BMPs that are effective for bacteria is coming into 
more widespread use. 

The common denominator 
among most of these BMPs 
is that they filter stormwa-
ter through some sort of 
soil media. This approach 
can be configured in a 
variety of ways and can be 
enhanced with vegetation, 
UV light, evaporation and 
antibacterial chemicals. 

Bacteria BMPs include tree box filters, bioretention 
cells, constructed wetlands, porous pavements, sand 
filters, organic filters and infiltration practices (sized 
to the water quality volume). There is also a growing 
variety of proprietary bacteria BMPs. Designing for 
less impervious surface and green roofs can also help. 

The MassDEP Stormwater Handbook identifies some 
of the BMPs that are effective at removing bacteria. 
See the back of this flyer for more information.
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General Principles
The key strategy for removing bacteria from storm-
water is to filter the water through some sort of soil 
media. This basic approach can be configured in a va-
riety of ways and can be enhanced with the addition 
of vegetation, uv light, evaporation and in some cases 
proprietary antibacterial chemicals. The MassDEP 
Stormwater Handbook (vol. 2 Ch 2) identifies some of 
the BMPs that are effective at removing bacteria. The 
list of bacteria BMPs in the handbook is largely the 
same as the list of “treatment” BMPs now required for 
Land Uses with Potentially Higher Pollutant Loads.

Source Reduction
Various strategies can be used to avoid or offset the 
creation of impervious surfaces. These include de-
signing streets or driveways with reduced widths and 
directing runoff onto pervious areas instead of into a 
traditional closed drainage system. Porous pavement 
and green roofs can 
also reduce or offset 
the total impervi-
ous area on a site. 
Minimizing runoff 
volume improves 
water quality and 
reduces the size and 
expense of structural 
stormwater BMPs. 

Infiltration Practices
Infiltration BMPs include dry wells, infiltration 
basins, infiltration trenches, leaching catch basins and 
subsurface infiltration structures. Infiltration prac-
tices, which filter runoff through native soils, are very 
effective at removing bacteria from stormwater with 
a MassDEP estimated removal efficiency of 90% (see 

Handbook pp. 84-106). If infiltration practices are 
to be used to meet water quality requirements, they 
must be sized to the water quality volume rather than 
the recharge volume, which is often smaller.

Bioretention Practices
Bioretention BMPs include bioretention cells, rain 
gardens, bioretention swales and depending on the 
type of soil used, tree filter boxes. All of these BMPs 
filter polluted 
runoff through 
a “soil media” 
before discharg-
ing the treated 
runoff to the 
ground or 
surface water. 
These practices 
are compact 
and can often 
be fitted within 
landscaped and/or pedestrian areas of a developed 
site. Ample research demonstrates that bioretention 
practices are effective in treating bacteria. However, 
the MassDEP Stormwater Handbook contains con-
flicting information on this issue, stating both that 
bioretention “can be effective” and that there is “insuf-
ficient data” to judge its effectiveness (see pp. 23-35). 
The Association urges all commissions to accept 
bioretention BMPs as effective in removing bacteria 
with expected removal rates of 70 to 90%.

Constructed Stormwater Wetlands
Constructed stormwater wetlands emulate the pro-
cesses that break down bacteria in natural wetland 
systems. So called “gravel wetlands” systems are also 
included under this general heading. The Stormwater 
Handbook (p. 36) credits stormwater wetlands with a 
bacteria removal efficiency of up to 75%.

Sand and Organic Filters
Like bioretention, sand and organic filters involve 
passing stormwater through a filter media made up of 
sand or organic material. They can be configured as 
either surface or sub-surface structures. Depending 
on their design, tree filter boxes may be considered 
sand or organic filters. The Stormwater Handbook 
(pp. 57-62) indicates that there is insufficient data 
on pathogen removal for sand and organic filters. 
However, ample research supports the effectiveness of 
these BMPs for bacterial removal and the Association 
urges all commissions to accept them as such. 

Wet Basins
The Stormwater Handbook (p. 63) credits wet basins 
(formerly known as wet retention ponds) with a 40% 
to 90% bacteria removal efficiency.

Propriety Media Filters
Proprietary media filters are manufactured devices 
which filter stormwater through one or more types 
of “proprietary media.” Depending on the design and 
characteristics of the filter media in question, the 
Handbook (p. 54) indicates that proprietary media 
filters may be effective at removing bacteria.

Project Funding
This project has been financed in part with 
federal funds from the Environmental Protection 
Agency (EPA) to the Massachusetts Department 
of Environmental Protection (the Department) 
under a section 319 competitive grant.  The 
contents do not necessarily reflect the views 
and policies of EPA or of the Department, 
nor does the mention of trade names or 
commercial products constitute endorsement or 
recommendation for use.
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