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Regulations in Massachusetts (Title 5 of
the Environmental Code) require that the
septic tank be located at least 10 feet from
the cellar or foundation of the house. In
addition, the tank must have at least one
foot of cover material. Your local board of
health should have a copy of the plans fo:
your system. Check with them for this
information before you start digging or
paying someone to locate it to save yourself
some time and money.

If you still can’t find it, call in a septic
system contractor. An experienced
contractor will find the tank within half an
hour eighty-percent of the time.

KEEPING YOUR SEPTIC SYSTEM
WORKING

Tips and suggestions for keeping your
septic system problem free:

DON'T treat your septic tank with
chemicals, enzymes, or bacteria additives,
even though they’re heavily promoted.
Acids and chemicals can contaminate the
groundwater. Acid treatment may
resuspend solids which will eventually end
up in the leachfield, and it can even
corrode the concrete of a septic tank.

DON'T use a garbage disposal. Fibrous
waste material breaks down very slowly
and overburdens the septic system.

NEVER pour toxic liquids (paint thinners,
bleaches, disinfectants, pesticides, etc.)
down the sink drain or flush them down

the toilet. Limit the use of drain cleaners.
Toxic substances can kill the bacteria in the
septic tank.

USE detergents that don’t contain
phosphates. Read the label on the container.
It will tell you how much phosphate the
detergent contains.

DON’T pour fats and oils down the drain.
They solidify quickly and can clog pipes.

NEVER flush disposable diapers or sanitary
napkins down the toilet. They decompose
slowly, if ever.

DON’T use colored toilet paper. The dyes
are toxic. Single thickness white paper is
best. Keep from flushing facial tissue or
paper of any color down the toilet.

DON’T connect a basement sump pump to
the household drain.

DON'’T allow heavy vehicles to be driven
over the leachfield.

DON’T put a swimming pool, a patio, or a
driveway over the tank or the leachfield.

KEEP trees and shrubs at least ten (10) feet
from the leachfield.

CONSERVE water. Fix leaks and replace
wornout washers. Use faucet aerators,
watersaving shower heads, restrict the
amount of water that enters toilet tanks.

MAKE SURE roof gutters and downspouts
don’t drain onto the leachfield.

KEEP a record of the dates on when the
tank was pumped out or some other service
was performed. If you sell the house, give
the record to the new owner.

MAKE a sketch to show the tank location.
If you have a basement, tape the sketch to
the wall where the sewer pipe leaves the
house.
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For more information about septic systems contact the
DEP, Division of Water Pollution Control at (617) 292-
5663 or 292-5912. The Division also has a brochure on
the subject entitled "What You Should Know in Order to
Identify and Maintain Your Sewage System." Call to
request copies.

The Massachusetts Department of Environmental
Protection, Nonpoint Source Program, gratefully
acknowledges the R.I. Coastal Resources Management
Council for permission to reprint information contained
in this brochure.
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THE REASONS TO KEEP YOUR
SEPTIC SYSTEM CLEAN

Many areas in Massachusetts do not have
sewer systems and must depend on individual
septic systems for disposal of household
wastewater. Septic systems are regulated by
DEP and the local board of health under 310
CMR 15 - Title 5 of the State Environmental
Code. The owners of homes with septic
systems are responsible for their
maintenance. One contractor tells
homeowners, "This is your waste. You’'ve got
to deal with it--and do it right or you’ll be
sorry."

Why be sorry? There are several reasons:
y

One good reason is that repair of a septic
system is expensive. The average cost of
repairing/replacing a leachfield today is in
excess of $4,000.

If you have a well, you risk polluting it and
may not be able to drink the water safely.
Many diseases, including hepatitis, cholera,
dysentery, typhoid fever, paratyphoid fever,
and gastroenteritis can be spread by the
germs in domestic wastewater. ‘

You can contribute to pollution of nearby
ponds and streams. Bacterial contamination
from faulty septic systems has impaired
swimming in both fresh and saltwater and
resulted in numerous shellfish bed closures in
coastal Massachusetts. Even worse, sewage
reaching a body of water contains nutrients
that fertilize aquatic plants, stimulating their
growth. They inevitably die, and the process
of decomposition consumes large amounts of

oxygen in the water. The water becomes
murky and brownish. It gives off a rotten-
egg smell. In the next stage, which is
extreme, the water loses all or practically all
of its oxygen. Fish and shellfish die.

A surface "breakout" of untreated sewage
may occur in your yard. This condition may
result in people and pets actually coming into
contact with the sewage - a direct public
health concern.

You might have a persistent foul odor in your
yard. The ground might become soggy and
grass and other vegetation excessively lush
and green.

Toilets and sinks may drain slowly.
Wastewater may back up into them.

HOW SEPTIC SYSTEMS WORK

Septic systems consist of two basic
components: a septic tank and a leachfield.

Leachtield
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Septic System

Cesspools (a tank with perforated sides and
no bottom) do not meet Title 5 standards
and are not permitted in Massachusetts. A
septic tank, a watertight concrete box, is
connected to a distribution box and a
leachfield. The leachfield is made of
perforated pipe laid in trenches filled with
small stones.
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Wastewater enters the tank, and the
heavy solids sink to the bottom. Grease, oils,
and lighter solids rise to the top, where they
form a layer of scum. Bacteria, which are
naturally present, help decompose the organic
matter. Liquids flow through a pipe into a
distribution box where it is routed into the
leachfield, from there it passes into the soil.
A good purifying medium, the soil removes
bacteria and viruses as well as phosphorus
from the wastewater. The system/soil
interface is where the majority of the
treatment of dissolved contaminants is
achieved.

WHY SEPTIC SYSTEMS FAIL AND
WHAT TO DO

Septic systems fail because solids and
scum build up in the tank and enter the
leach pipes, clogging the soil and biological
mat in the leachfield, and eventually the
leach pipes themselves so that water can’t
flow through them freely. Drainage can also
be affected by poor soil conditions and tree
and shrub roots.

An essential step in keeping a septic
system working is to have the tank
inspected and pumped out regularly. It
is generally recommended that this be
performed every two to three years.

If you don’t know whether your septic
tank needs to be pumped out, have it
inspected by a contractor. Some contractors
will do this free if the home owner removes
the cover from an access hole. (If you do
remove the cover, don’t put your head over
the hole. The gasses that will escape can be
toxic, even explosive.)

FINDING THE SEPTIC TANK

You can’t pump it out until you know
whece it is - and finding it isn’t always easy.
However, if a house has a basement or crawl
space, you should be able to see where the
sewer pipe goes through the wall. The septic
tank will probably be straight out from that
point. (In some cases, particularly when the
house has a basement toilet, the tank might
be seven or eight feet down.)
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Commonwealth of Massachusetts
Executive Office of Environmental Affairs

il Depariment of
MMM Environmental Protection

William F. Weld

Govermnor

Daniel S. Greenbaum
Commissioner

Dear Municipal Official:

As the obvious point sources of pollution into our water resources are being controlled, citizens of the
Commonwealth are finding that the protection and clean up that had been envisioned for these
resources are still not being realized. Swimming beaches and shellfishing areas are still being closed,
drinking water supplies still are being contaminated, fish and wildlife habitat continues to be
degraded, and the aesthetic quality of our lakes, rivers, wetlands, and coastal waters remains
threatened. In fact, since the mid-late 1980s DEP water quality data has shown that nonpoint
pollution sources are contributing more pollution than point sources.

It is well known now that, in order to restore and maintain the chemical, physical, and biological
integrity of our water resources, a real effort must be made to control the diffuse, largely
unregulated, nonpoint sources of pollution such as run-off and erosion.

Nonpoint source pollution affects us all, whether we reside in a rural or urban community. It results
from unwise, uncontrolled uses of the land, and although these land-uses are often localized,
resultant pollutant impacts on our water resources are widespread and devastating to public health
and the environment.

Through the efforts of the Department of Environmental Protection and other state and federal
agencies, as well as many regional and local groups, steps are being made to curb nonpoint source
pollution. However, much more needs to be done to protect our valuable water resources, especially
at the local level where most land-use decisions are made.

Municipal officials in Massachusetts have the authority to enact local controls and provide the
leadership needed to combat nonpoint sources of pollution in their community. I hope that this
manual will serve not only as guidance, but as an incentive to communities to begin and continue to
reach toward the goal of clean surface and groundwater resources.

O’Donnell
* Assistant Commissioner
Bureau of Resource Protection

One Winter Street e  Boston, Massachusetts 02108 ) FAX (617) 556-1049 e Telephone (617) 292-5500




PREFACE

Nonpoint source pollution is not a new problem. What is new, however, is the growing awareness
and recognition of what it is and, more specifically, how land use activities contribute to the
problem. Nonpoint source pollution is a "people problem” arising from human activities; activities
that reflect the way we choose to live. By understanding the relationship of our activities and
resultant impacts on the environment, people can begin to modify their actions so that they do not
damage water resources that are critical to ourselves, other species, and the future.

The purpose of this manual is to provide basic information to local officials on how to identify,
inventory, and control nonpoint source pollution sources through environmental planning, local
bylaws, and regulations. It'is hoped that this manual will help guide and encourage local officials
to use their authority to take effective action to protect natural resources. For more technical
information about design, standards, and specifications for various BMPs consult references in
Appendix C. Municipal officials seeking technical assistance with nonpoint source pollution
problems are also encouraged to contact the appropriate state, federal, and/or local agencies and
organizations listed in Appendix A.

Laurence N. Boutiette Jr.,P.E.
U.S. Department of Agriculture
Soil Conservation Service
Co-Author ‘

Christine L. Duerring
MA Department of Environmental Protection
Co-Author

Eben W. Chesebrough

MA Department of Environmental Protection
Nonpoint Source Coordinator
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A NOTE ON REFERENCING
AND CROSS-REFERENCING

References are cited by the standard method of: (author, editor, or agency,
date of publication). These references are listed alphabetically in Appendix
B.

Appendix C contains a more comprehensive listing of NPS literature and
technical publications not necessarily cited in the text of the manual. The
user is encouraged to consult this section for further reading and/or if
technical information about specific BMPs is desired.

Notations in the outside margin of a page beginning with "BMP" such as
"BMP-LW" indicates that the Best Management Practice (BMP) for Lined
Waterways (LW) is an appropriate practice for the topic being discussed in
the adjacent text. There is an acronym sheet found at the beginning of
Chapter 4 - Best Management Practices that lists all the BMPs in
alphabetical order by acronym along with the BMP category and page where
they can be found in that chapter.

Notations in the right hand margin of a page beginning with "RES" such as
"RES-FED 2" indicates that there is a Federal agency that can serve as a
resource for more information or has a program relative to the topic being
discussed in the adjacent text. For this example, consult Appendix "A" of
the manual under the Resource-Federal section to find reference number "2"
- the U.S.D.A., Soil Conservation Service.

Xvi
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CHAPTER 1

NONPOINT SOURCE
POLLUTION

INTRODUCTION

Nonpoint source pollution is a pervasive problem, affecting surface and groundwater
quality in both urban and rural areas. It is diffuse and largely unregulated, and is caused
primarily when rain water and snowmelt flow over (and through) ground that has been
disturbed by some sort of land use, such as farming, logging operations, urban
development, land disposal, and construction activities. This "runoff" carries
contaminants from these sites and deposits them in nearby surface waters and/or
washes them into the groundwater. Nonpoint source pollution can also come from
sediments deposited in streams, lakes, or coastal waters as well as from atmospheric
(dry and wet) deposition and leaking underground storage tanks. In short, nonpoint
source pollution comes from a wide variety of sources, most of which are directly related
to uses of the land. The Environmental Protection Agency (EPA) defines nonpoint source
pollution as "pollution of surface water or groundwater supplies originating from land-use
activities and/or the atmosphere, having no well-defined point of entry”.

As this definition implies, nonpoint source pollution does not (usually) come from a pipe,
or "point" source. Point sources of pollution are generally from man-made processes
which discharge through a pipe, such as industrial discharges and sewage outfalls from
municipal waste treatment facilities. Since the enactment of the Clean Water Act in
1972, the EPA began controlling most of these point sources through a permitting and
monitoring program. Following the regulation and cleanup of many major point sources
in Massachusetts, it was soon realized that water pollution problems still existed in many
areas. Controlling only the obvious point sources of pollution was not doing enough to
achieve and maintain the quality of water everyone expected.

Unfortunately, nonpoint sources are often difficult to control (largely due to the fact that
they are not always easily identified), however they have been estimated to be
responsible for seventy-five percent of all water pollution problems in the United States.
In Massachusetts, nonpoint source pollution accounts for: 99 percent of all sediment; 88
percent of all nitrates; and 84 percent of all phosphates entering Massachusetts’ ponds,
lakes, streams, brooks, and coastal estuaries!(DWPC, 1989a)

Nonpoint source pollution arises from human activities; activities that reflect the way we
choose to live. One of the most powerful strategies to control this type of pollution is
public awareness through education. We can learn to live in better relation to our
environment by using common sense and conducting our activities in ways that do not
damage water resources critical to ourselves and other species. This manual offers
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RES-STATE46

suggestions and guidance to help
communities reach that goal.

THE MASSACHUSETTS
NONPOINT SOURCE Nonpoint Source
POLLUTION PROGRAM

Pollution in Massachusetts

In order to meet the national goal of Percent of
"fishable and swimmable" waters, it was Source Problem
realized that something must be done to

control the nonpoint sources of pollution. Urban Runoff 45-50
Subsequently, in 1987 Congress Land Disposal 15-40
amended the 1972 Clean Water Act Construction 3-5
(Section 319 of the Clean Water Act Agriculture

[P.L.92-5001) to include a national and Forestry 1-3

Nonpoint Source Management Program.
The federal Nonpoint Source
Management Program provides
assistance to each state for nonpoint

From: MA NPS Pollution Management
source management. In Massachusetts,
the Nonpoint Source Program is

Plan, DWPC, 1989b.
administered by the Department of
Environmental Protection, Bureau of Resource Protection, Office of Watershed
Management.

In 1989 the Division of Water Pollution Control, the agency administering the program
at the time, produced a comprehensive nonpoint source management plan (DWPC,
1989b) designed to address the various nonpoint sources of pollution in Massachusetts.
The management plan, based on an assessment report that identified nonpoint source
generated water quality problems in the state (DWPC, 1989a), recommends a dynamic
combination of long- and short-term strategies to prevent or reduce pollution at the
source.

Major elements of the management plan include:

® Best Management Practices (BMPs) are recommended to reduce or eliminate the
nonpoint source problems in waters identified in the assessment report as degraded.

®m Short-term strategies are proposed that rely largely upon existing programs and
regulations to control nonpoint sources. This element requires communication and
cooperation between government agencies. It also stresses the role of state agencies in
providing education, technical assistance, and training to local governments to control
the various nonpoint sources.

® Long-term strategies are outlined to evaluate and, if necessary, adjust certain programs
and procedures to control nonpoint sources of pollution. New statutory programs are
proposed to address soil erosion and sedimentation and to provide a grant program to
clean up nonpoint sources. Another long-term strategy is proposed to incorporate
effective nonpoint source controls into the state’s Subdivision Control Law and the local
approval system. The Management Plan also identifies possible funding sources to carry
out these elements.

Page 1-2
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Additional legislation, passed in 1990 under the reauthorization of the Coastal Zone
Management Act, created the Coastal Nonpoint Source Pollution Control Program
(Section 6217). The legislation requires states to implement measures to restore and
protect coastal waters. In Massachusetts, the Coastal Nonpoint Source Program is
administered by the Coastal Zone Management Office within the Executive Office of
Environmental Affairs. Similar to the Massachusetts Nonpoint Source Program described
above, the coastal program must identify nonpoint sources of pollution, identify coastal
areas where water quality standards are not being met or are threatened by nonpoint
source pollution, and develop measures to control these sources.

WHAT IS NONPOINT SOURCE POLLUTION?

The contaminants that arise from nonpoint sources are as varied and numerous as the
sources themselves, and cause many of the same water quality problems as point
sources. Runoff from streets, parking lots, lawns, etc., can contain heavy metals,
nutrients, sediment, toxics, and bacteria. Agricultural activities contribute runoff laden
with sediment, pesticides, herbicides, nutrients, and bacteria. Leachate from landfills,
septic tanks, and underground storage tanks may contaminate ground and surface
waters with toxic pollutants, nutrients, and bacteria. Airborne pollutants from
automobiles and industries contribute to acid precipitation that may destroy forests and
aquatic habitats in sensitive areas.

Nonpoint source pollution is not a new phenomenon; in fact, a certain amount may result
from natural processes. It is when man’s activities cause an increase in the quantity and
rate of pollutant runoff that water quality problems occur. These problems have often
occurred because of a lack of understanding of the relationship between the water
resource and its surrounding watershed.

A watershed is the drainage area that contributes water to the waterbody. For example,
the boundaries of a lake watershed can be identified by connecting points of highest
elevation around the lake and its tributaries. Groundwater drainage divides usually occur
approximately beneath surface watershed divides. Occasionally, however, the
groundwater divide does not follow the surface watershed boundary. All rain and snow
falling within the watershed will eventually flow into the surface waterbody or
groundwater aquifer. This also means any pollutants, such as sediments, nutrients,
bacteria, and toxics will also eventually drain into the water resource.

Human activity that results in nonpoint source pollution can have enormous impact on
the economic and recreational assets of a community. These impacts can be expressed
in terms of lower property values, loss of fisheries, loss of wildlife habitat, loss of flood
control potential, closed swimming beaches, expensive treatment of drinking water--in
short, loss of valuable natural resources.

Table 1.1 lists some of the most common nonpoint source contaminants and their
potential water quality impacts.

RES-STATE 2
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TABLE 1.1 - CONTAMINANTS AND IMPACTS FROM NONPOINT SOURCES
(EPA, 1984 and DWPC, 1987)

POLLUTANT/ASSOCIATED LANDUSE IMPACTS
Sediment On Fisheries:
construction, urban runoff, gravel --decrease in transmission of light which effects:
operations, agriculture, logging, plant production (food and cover),
hydrologic modification behavioral activities (nesting, feeding, mating),
respiration,
digestion,

reproduction

--increase in surface water temperature which
decreases dissolved oxygen concentration in
water

--decreases spawning habitat (fills pools and nest
sites)

On Water Supply:

--damages water treatment pumps, equipment

--increases treatment costs

--reduces reservoir storage capacity

--toxic substances may adhere to sediment

--nutrients(phosphorus)increase, stimulating algae
growth

--decreases river bottom infiltration, reducing well
yields

On Wetlands:

--reduces flood storage
--increases peak discharges
--alters habitat

On Recreation:

--decreases clarity of water
(public health and safety risks)
--reduces aesthetic value
--reduces sport fishing populations(see above)
--decreases boating and swimming areas

Nutrients-Phosphorus and Nitrogen On Fisheries:

urban development, gravel --promotes algae blooms which reduces light
operations, agriculture, land transmission which may inhibit aquatic plant
disposal(sludge and septic systems) growth important for food and cover

--favors survival of less desirable species over more
desirable (commercially and recreational) species

--reduces dissolved oxygen levels via increased
productivity and decay of organic matter

_ o)
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TABLE 1.1 (continued)

POLLUTANT/ASSOCIATED LANDUSE

IMPACTS

Nutrients-Phosphorus and Nitrogen
(continued)

urban development, gravel
operations, agriculture, land disposal
(sludge and septic systems), illegal
waste disposal

Water Supply:

--promotes algae blooms which cause noxious
odors and objectionable taste

--increases treatment costs

—increases nitrate concentration
(safe limit is 10 mg/l)

On Wetlands:

--alters wetland vegetation/habitat

On Recreation:

--promotes eutrophication of lakes and rivers

--increased algae and weed growth may create
public health risks

--decreases aesthetic value

--increased algae and weed growth reduces fishing
and boating activities

--reduces tourism and property values

Metals

urban runoff, mining, land disposal,
natural deposits

On Fisheries:

--accumulates in sediments, posing risk to bottom
feeding organisms and their predators

--bioaccumulates in fish tissue

--affects reproductive rates and life spans of
aquatic organisms

--hinders photosynthesis in aquatic plants

On Water Supply:

—-increases treatment costs

--forms deposits in pipes, reducing carrying
capacity

--colors water, leaves stains on fixtures, clothing

--possible health hazard from toxic metals

On Wetlands:

--bioaccumulates in existing food web

--hinders photosynthesis in aquatic plants

--affects reproductive rates and life spans of
wetland organisms

On Recreation:

--restricts sport fishing if metals are found in fish
tissue

Nonpoint Source Management Manual
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TABLE 1.1 (continued)

POLLUTANT/ASSOCIATED LANDUSE IMPACTS
Pesticides and Herbicides On Fisheries:
agriculture, urban runoff, --accumulates in sediments, posing risk to bottom
hydrologic/habitat modification, lawn feeding organisms and their predators
and golf course care --bioaccumulates in fish tissue
--as poisons, may kill fish and other aquatic
organisms

--affects reproductive rates and life spans of fish
and other aquatic organisms
--hinders photosynthesis in aquatic plants

On Water Supply:

--causes odors in water supplies
--some pesticides/herbicides are carcinogens
--increased public health risks

On Wetlands:

--adversely impacts the survival of wetland plants
and animals

On Recreation:

--reduces waterfront property values
--restricts sport fishing if contamination is found in

fish tissue
Pathogens-Bacteria and Viruses On Fisheries:
agriculture, urban runoff, land --introduces disease bearing organisms to aquatic
disposal, septic tanks (or illegal life

waste disposal), sludge
On Water Supply:

--increases public health risks
--increases treatment costs for drinking water
supplies

On Wetlands:

--results in loss of wetland recreational areas
--introduces disease-bearing organisms to aquatic
life and food web

On Recreation:

--closed swimming areas
--closed shellfishing areas
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TABLE 1.1 (continued)

POLLUTANT/ASSOCIATED LANDUSE

IMPACTS

Thermal Energy

construction, mining and gravel
operations, logging, agriculture,
urban runoff, hydrologic/habitat
modification

On Fisheries:

--reduces vigor and growth of fish

--reduces resistance to disease

--reduces dissolved oxygen as stream temperature
increases

--changes cold water sport fishery to warm water
fishery

On Water Supply:

--increased water temperature accelerates corrosive
action in pumps and equipment

--promotes biological activities, producing odors
and objectionable taste

--conditions more favorable for pathogens (bacteria,
viruses, parasites)

On Recreation:

--If nutrients are present, stimulates growth of
algae and aquatic plants which:
reduces water clarity,
reduces aesthetic value,
reduces sport fishing populations,
decreases boating and swimming,
reduces tourism

Salts

mining, urban runoff, construction,
road de-icing

On Fisheries:

--favors salt tolerant species

--fluctuations in salinity create stressful
environment

--destroys habitat and food source plants for some
species

--alters species composition of affected area

On Water Supply:

--reduces drinking water quality-one of the major
causes of public well closures in Massachusetts

On Wetlands:

--alters wetland vegetation/species composition
--destroys habitat and food sources for wetland
animals

On Recreation:

--may cause skin/eye irritations

Nonpoint Source Management Manual
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WHAT CAUSES NONPOINT SOURCE POLLUTION?

Land-use activities are the major "nonpoint source” contributors to pollution. This section
lists (alphabetically) and describes many of the major land-use activities in
Massachusetts. The significance of each activity will depend, naturally, on the individual
character of your community. Information presented in this section was taken from the
Cape Cod Aquifer Management Project Document, "Guide to Contamination Sources For
Wellhead Protection” (Noake, 1989). Other references are noted, where appropriate.

Consult table 1.2 for a summary of all EPA defined categories and sub-categories of land-

use activities.

TABLE 1.2 - MAJOR NONPOINT SOURCE CATEGORIES AND SUB-CATEGORIES
(EPA, 1987)

Agriculture
Non-irrigated Crop Production
Irrigated Crop Production
Speciality Crop Production (orchards)
Pasture Land
Range Land
Feedlots
Aquaculture
Animal Holding/Management Areas

Silviculture
Harvesting, Reforestation
Residue Management
Forest Management
Forest Road Construction/Maintenance

Construction
Highway/Road/Bridge
Land Development

Urban Runoff
Storm Sewers
Combined Sewers
Surface Runoff

Resource Extraction/Exploration
Surface Mining
Subsurface Mining
Placer Mining
Dredge Mining
Petroleum Activities
Mill/Mine Tailings

Land Disposal
(Runoff/Leachate from
Permitted Areas)
Sludge
Wastewater
Landfills
Industrial Land Treatment
On-site Wastewater Treatment
Systems (septic tanks)

Hazardous Waste

Hydraulic Habitat Modification
Channelization
Dredging
Dam Construction
Flow Regulation
Bridge Construction
Removal of Riparian Vegetation
Streambank Modification

Other

Atmospheric Deposition

Waste Storage/Storage
Tank Leaks

Highway Maintenance and
Runoff

Spills

In-place Contaminants

Natural

Marinas

Boat Discharge

Source Unknown
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AGRICULTURE

m Irrigated and Non-irrigated Cropland
Pesticide contamination may result from the
use of approved materials for production of |
crops. Major contaminants are herbicides, |: NOTE:
fumigants, and land-incorporated insecticides |
and nematocides. Once applied, pesticides
can dissolve and be carried over the ground
with runoff from heavy rains or irrigation and
enter the groundwater via man-made
conduits such as drainage ditches, filtration
basins and wells. Pesticides can also leach
from the soil into the groundwater.

RES-FED 1
RES-STATE 22
RES-STATE 33

® In April, 1984 the DEP closed three BMP-AMP
gravel packed wells that supplied 5 RES-FED 2
million gallons of water per day to West
Springfield, MA due to contamination
by the fumigant ethylene dibromide
(EDB) (Benes, 1989).

® In Massachusetts, some of the RES-STATE 37
pesticides that have been found above
health advisory limits in at least one
location in groundwater include:

Nutrient contamination results mostly from
applications of inorganic and organic sources

of nitrogen and phosphorus. Nitrogen is of Dinoseb EDB N———
particular concern with respect to Cartotoni 1550 )
; . : Aldicarb Atrazine
groundwater quality. Nitrogen that is not
taken up by the plants leaches out of the soil
PESTICIDES as nitrate nitrogen which is highly soluble and mobile in
Contamination Evidence: soils and groundwater.
* Detection of pesticides Cropland is subject to sheet, rill, and gully erosion when | pmp-vTP

in well water tests runoff is not properly managed resulting in sediment

» |l effects on animals e . :
Grinking water fom deposition and phosphorus enrichment in downstream

nearby wells, springs or waterbodies.
surface water

¢ Il effects on plants ® Pasture Land--Pollution may result due to overgrazing,
x:“fe;fgt;"r"th Aeary grazing too close to waterways, removal of vegetation, and | BMP-SP

« 1il effects on aquatic life | the direct discharge of animal manures beyond that needed | BMP-VTP

for crop production.

Causes:

* Excessive or ill timed
application
* Improper storage

e Leaching through the soil “ "AJL“H!““'" 33?9\3;&?33{29'
Il

® Improper disposal of
excess pesticides and
rinsewater

Prevention:

¢ Follow use instructions

e Compliance with
pesticide certification
requirements

* Reduce pesticide use in CONTAMINANTS:
recharge areas for water e Diverse pesticides, some
wells more toxic than others

® Encourage alternative
pest control methods .

¢ Public information/ Figure 1.1 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
education Jr. 1988, New York State Water Resources Institute, Center for the Environment at

Cornell University.
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CONTAMINANT:
e Nitrates

Figure 1.2 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

FERTILIZERS

Contamination Evidence:

e High nitrate level in well
water tests

Causes:

. Overfertilizétion
e lll-timed application

Prevention:

e Careful adjustment of
fertilizer application to
plant needs and timing
for maxmum growth
benefit

¢ Storage of animal manure
to facilitate land
spreading at appropnate
times :

BMP-VTP ® Hayland--The potential exists for contamination due to
:mz'i':ﬂp surface runoff or infiltration of nutrients from applied fertilizers and manures.

m Stables, Feedlots, Kennels, Piggeries, and Manure Pits--Typically, feedlots are areas in
BMP-SP which a large number of cattle, poultry, sheep or hogs are confined in concentrated

RES-STATE 19

spaces. Wastes generated by feedlot operations include manure, chemicals and debris.
Precipitation falling on the feedlot infiltrates the accumulated animal wastes and
produces leachate containing concentrations of bacteria, viruses, nitrate-nitrogen (soluble
form), phosphate and sodium. Leachate or runoff from the feedlot may enter the
groundwater system by infiltrating the soil cover. Groundwater contamination may also

BMP-AMP result from leachate produced when animal wastes are collected from the feedlot and
applied directly to the land or disposed of in an improperly designed manure pit. Although
SRR usually generated in smaller quantities than feedlot wastes, animal wastes from kennels
PUR 29 and stables are also potential groundwater contaminants.
ANIMAL LOTS
Contamination Evidence:
[ |
| A Heavily used and m- N ¢ High bacteria, nitrate
D poorly designed lot = levels in well water
Surface runoff ==
(L and ponding

P g

T A e el S s
SE \/.’/\l,\\,\/,/'y\/\

r 3/
CONTAMINANTS: \ ’*1‘\"37/‘7"‘, % rock \’/)l,\,,
2 s 2 \:\\/l tosd Noy- A R e N\ N
o Nitrates @ Bacteria, viruses MR U =07 TN ‘,:,—,/\1,, JO A R P
(s LA -\ T AL N, MU NS S R 2 NN N

Figure 1.3 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

Causes:

¢ High animal density

¢ Shallow depth to water
table

® Poor lot drainage

e Failure to regularly clean
lot

Prevention:

® Proper siting and design
* Control animal density
® Regular cleaning of lot

Page 1-10
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m Waste Application Areas--This applies to areas specifically identified for application of
liquid agricultural waste such as milk room wastes, lagoon effluent, and liquid manures.
There is potential for contamination by runoff and/or infiltration of bacteria, nutrients,
and chemicals.

AIRPORTS

Maintenance facilities for aircraft and other airport vehicles generate wastes that are
potential ground and surface water contaminants including waste oil, gasoline, hydraulic
fluid, cleaning lubricants, degreasing solvents, used batteries, tires, and broken or junk
metal airplane parts. Some common maintenance practices include: spraying degreasing
solvents on aircraft engines, changing oil, hydraulic fluid and lubricants and replacing
batteries. Fuel trucks refuel many of the planes at the loading gates. Jet fuel is also
drained and replaced in the maintenance hangars. During cold weather runways and
planes are routinely deiced for safety. Chemicals used on the planes for this purpose
include propylene glycol and ethylene glycol. Runways are kept ice free with urea, a
nitrogenous compound which could contribute to the eutrophication of surface waters
(MA Audubon, 1987).

To train fire crews at airports, gasoline/petroleum products are sometimes poured onto
the ground and set ablaze. Once in contact with the ground, these contaminants can
migrate down through the soil into the groundwater. Airport workers apply pesticides and
herbicides to areas surrounding the runways to control plant and weed growth.

Storage areas for the petroleum products, solvents, pesticides and road salt used by the
airport workers are a potential threat to surface water and groundwater quality.
Underground storage tanks (UST) containing jet fuel, gasoline, diesel fuel, heating oil, and
solvents are a major threat to groundwater if they are old, rusting or leaking.

ASPHALT PLANTS

Asphalt plants are generally located near sand and gravel pits. The aggregate from these
pits is sorted, dried in a kiln and sorted again to meet the size specification. Oil and
asphalt emulsions are then blended with the sorted aggregate to produce asphalt. Soil
contaminated with oil from leaking underground storage tanks is used as aggregate by
some plants. The oil and the asphalt emulsions used in the batching process and the fuel
oil used to fire the kiln that are stored in underground tanks, above ground tanks or 55
gallon drums may be a threat to ground and surface water quality. Another threat can
arise if the underground tanks are old or leaking or if the storage areas for the above
ground tanks and drums do not have impervious floors, roofs, or berms to contain spills.

ATMOSPHERIC POLLUTANTS

Atmospheric pollutants are airborne contaminants carried and deposited during rain and
snow storms. The most well known result of atmospheric pollution is acid rain. Caused
primarily by NO, and SO, compounds reacting with water in the air, it is the name given
to various forms of precipitation including snow, dew, and fog with abnormally low pH.
Acid precipitation presents a significant threat to water resources and aquifer life,
agriculture, forest, and direct and indirect threats to human health. The Interim Report on

BMP-SP
BMP-AMP

BMP-HMB

RES-FED 8

BMP-PP

BMP-RP

RES-STATE 22

BMP-USTR

RES-STATE45b
RES-STATE44
RES-STATE 17

RES-STATE45
RES-STATE44
BMP-USTR
BMP-UIC

RES-STATE13

£ .
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CONTAMINANTS:
o Nitrates e Sulfates

® Asbestos @ Heavy metals
@ Hydrocarbons

® Organic chemicals

e e ATMOSPHERIC
mosp POLLUTANTS

contamination

\\ Contamination Evidence:
\\\\\\\\\\\\ \s\\\\\\\\\ :

NN : ,

s Detection of elevated
levels of sulfates,
nitrates, heavy metals,
asbestos,hydrocarbons,
other chemical
compaunds in well
water tests

Causes:

* Emissions from motor
vehicles;: power plants;

Figure 1.4 - Reprinted, in part, from "Groundwater Contamination", Lyle S. Raymond, industries

Jr. 1988, New York State Water Resources Institute, Center for the Environment at

Cornell University. Prevention:

RES-SPEC
PUR 38

RES-STATE 2

RES-SPEC
PUR 27
RES-FED 8

BMP-HMB

the Findings of the Massachusetts Acid Rain Research ¢ Federal ‘and state
Program (in Manasewich, 1988) stated that Massachusetts’ emission controls
precipitation is among the most acidic in the country with
an average pH of 4.2. Individual storms have had acidity levels as low as pH 2.5 -- more
acidic than vinegar. As a result, acid precipitation has affected land and water resources
all over the state.

Over 82 percent of all surface waters surveyed in Massachusetts are vulnerable to the
adverse effects of acid rain; particularly, northern Worcester County, where 55 percent
of the lakes, ponds, and streams are acidified or are showing signs of becoming acidified,
and Barnstable and Bristol Counties, where more than 38 percent of the surveyed
surface waters are acidified or are showing signs of becoming acidified (Manasewich,
1988).

BOAT YARDS/BUILDERS/MARINAS/BOATS

Routine maintenance performed on boat motors generates waste engine oil, antifreeze,
batteries and spent gasoline/oil mixtures. Hydrochloric and phosphoric acid solutions may
be used to clean and polish metal fixtures on the boats. The raw materials used in these
procedures and the resulting wastes are potential ground and surface water
contaminants.

Typical materials required to repair or build wooden and fiberglass boats that may
contribute to nonpoint source pollution include: fiberglass, resins, treated lumber,
solvents and paints. The use of antifouling paints containing toxic organotin compounds
(TBT) may be a concern in some coastal marine environments. Currently, the use of
paints containing TBT is restricted, depending on the size of the vessel; however,
sediments (and some organisms) in some areas may have already become contaminated.
Other wastes generated during the repair process are spent resins, stained, painted, or
treated wood, used paint thinner, stripper, paint brushes, rollers, spray equipment, and
paint sludge. These wastes are potential contaminants due to the phenols contained in
resins, heavy metals in paints, solvents in thinners and strippers, and wood preservatives
such as creosote, pentachlorophenol, and chromated copper arsenate (CCA) in the
lumber.

Page 1-12
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Overboard waste disposal by boats has been identified as a source of bacterial
contamination in coastal and inland waters. In particular, problems may occur if boat
sewage is released in the vicinity of shellfish beds or into enclosed or constricted
waterways with limited flushing. Federal regulations (33 CFR 159.7) require that boats
with permanently installed heads be equipped with approved marine sanitation devices | RES-FED 8
(MSDs). On non-navigable inland waters all boats with permanently installed heads must
be equipped with holding tanks and no discharge is permitted. In coastal waters,
discharge of improperly treated waste is prohibited within three miles of the coast, and
in some sensitive areas, no discharge is permitted. These regulations are difficult to
enforce. Often shorebased pumpout stations are unavailable; and even when they are,
many boaters do not use them. Other problems may arise from the disinfectants used to
treat the sewage discharged from approved MSDs.

RES-STATE17

CAR WASHES

Automatic car wash operations are equipped with large, rotating brushes and high
pressure soap, rinsewater, and wax spigots. Soap solutions used by car wash businesses
usually contain a degreasing solvent such as methylene chloride or trichloroethylene
(TCE) to enhance the cleansing ability of the soap solution.

The Massachusetts Department of Environmental Protection no longer grants discharge
permits to new car washes in unsewered areas; however, wastewater from existing car
wash operations is a potential threat to ground and surface water quality. Car washes
generate a significant quantity of wastewater contaminated with sodium and chloride | gmp-uic
from road salt; oil, gasoline, and grease from the undercarriage of the vehicle; solvents
from the soap solutions; trace metals; and detergents.

CEMETERIES/ANIMAL BURIALS

Leachate from cemeteries may contaminate groundwater if non-leak-proof or no caskets
were used. Pesticides and fertilizers applied to trees, shrubs and grass during routine
landscaping and maintenance operations may leach into the

BMP-AMP
BMP-UF

CEMETERIES and

ANIMAL BURIALS Poor site with
unsealed graves

Contamination Evidence:

* Detection of high
bacteria levels in nearby g Poor site b
well water tests S animal burials ﬁ—“,

Causes:
e High water table
Prevention:

* Avoid high water tables s .
for burial sites '

¢ Use watertight caskets in
cemeteries with high Figure 1.5 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
water tables Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.
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RES-FED 8

BMP-HMB

RES-STATE 12
RES-STATE45

groundwater. Formaldehyde from the embalming process can also be a source of
contamination.

Several site specific factors affect leachate production including the soil type, depth to
water table, and amount of precipitation.

Cemeteries located in areas that have a high water table and receive high amounts of
precipitation may release contaminants to the groundwater system. According to the
EPA, few actual cases of groundwater contamination due to cemeteries have been
documented. In most instances, contamination due to cemetery leachate would be highly
localized.

CHEMICAL MANUFACTURE

Businesses that manufacture industrial organic and inorganic chemicals, plastics,
pigments, pesticides, synthetic rubber and fibers, explosives, or gum and wood
chemicals are some examples from the chemical land use category. A discussion of the
wide range of processes and products used by these industries is beyond the scope of
this manual. However, some generalizations can be made concerning the types of wastes
generated by these businesses.

Typical wastes produced by these plants include wastewater treatment sludges, spent
solvents, emission control sludges, container residues, distillation residues, unused
chemicals, waste heavy metal catalysts from plastic materials and strong acid or base
solution wastes.

Table 1.3 lists some common wastes generated by chemical manufacturing plants.
Check with the DEP, Division of Hazardous Waste for more information on any of these
or other chemical manufacturing wastes.

TABLE 1.3 - POTENTIAL CONTAMINANTS FROM CHEMICAL MANUFACTURING
(From: Noake, 1989)

SPENT SOLVENTS ACID/BASE WASTES SPENT CATALYSTS

Benzene Hydrochloric Acid (HCI) Heavy metal sludges
containing cadmium,

Toluene Nitric Acid (HNO,) cobalt, manganese,
and/or zinc

Xylene Sulfuric Acid (H,S0,)

1,1,1-Trichloroethane Sodium Hydroxide

(NaOH)

Perchloroethylene
Potassium Hydroxide
Trichloroethylene (KOH)

Tetrachloroethylene

Vinyl Chloride

Page 1-14
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CONSTRUCTION

Each time a new building, roadway, or other project is constructed, the potential for
erosion and sedimentation exists.

= Development (Urbanization)-- Most construction activities begin by first removing all
trees, brush, shrubs, and vegetation from the project site. The removal of the canopy
allows rain water direct access to the soil below, increasing stormwater runoff volume
and velocity. Sheet, rill, and gully erosion may result from these changes. Besides the
removal of vegetation, actions such as smoothing of the land surface, compaction of
soils, filling of wetlands, and creation of impervious surfaces combine to increase the
amount of water running off the land as surface runoff. Base flow volumes are also
frequently affected by extensive development of watershed areas. The effect of this is
increased erosion and water-suspended sediments with their nutrients and other
pollutants such as herbicides, construction wash water, oil/gasoline spills from heavy
equipment, and a variety of chemical leachate from miscellaneous stockpiled construction
materials that can now run off the site.

Unless careful precautions are taken to divert runoff or to maintain buffer strips of
absorptive vegetation, many of these pollutants may eventually reach the water
resource. For example, excess sediments can affect wetland flood control functions and
change wetland vegetation which provides important wildlife functions.

BMP - All
Construction
BMPs
BMP-E-SCS
BMP-SPR
BMP-ISL

RES-FED 2
RES-STATE 1

RES-STATE 156

=8 0 B0 e T 7
CONSTRUCTION Ao DB TRRIA ARSI
EXCAVATION X : s ] KAl
~ 3 < ere~ AT Ui

Contamination Evidence:

e Spills

¢ Changes in color, taste,
odor, turbidity of water
in nearby wells

Causes:

* Fuel, chemical spills

¢ Road dust control runoff

» Excessive and/or
improper use of
chemicals

CONTAMINANTS:

@ Herbicides @Wash water
o Oil/gas spillage

@ Calcium chloride

Prevention:

* Spill containment and
cleanup procedures

¢ Follow recommended
practices for safe use of

fuels and other Cornell University.
hazardous substances

® Highways, Bridges, Roads-- New road construction
frequently crosses or comes close to drainage ways,
streams, and other water bodies.

Erosion of soil from disturbed areas may directly enter waters. Road reconstruction
activities, including surfacing, ditching, and slope maintenance can result in runoff of
petroleum products and erosion of soil from disturbed areas (Morehouse, 1988).

Figure 1.6 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at

RES-SPEC
PUR 21
RES-STATE41
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RES-STATE 11

BMP-USTR
BMP-HMB

RES-STATE 8
RES-STATE46

BMP - All
Forestry
BMPs

RES-STATE 33

BMP-HMB

DRY CLEANING AND LAUNDROMATS

Dry cleaning businesses use solvents as degreasers and cleaning agents to launder
clothing. Improper storage of barrels and tanks containing solvents may result in
accidental spills or leaks. Lint filters, lint and sludge saturated with solvents are also a
threat to groundwater quality when carelessly discarded.

Most dry cleaning businesses store their solvents in 55 gallon drums or in storage tanks.
The drums and tanks may be kept either inside or outside the building. One of the most
commonly used solvents is tetrachloroethylene, also known as perchloroethylene. Other
solvents which may be used are trichloroethylene, trichloroethane, and methylene
chloride.

The cleaning machines are large rotary washers that use solvents rather than soap and
water. In most cases, the solvent is filtered through a cartridge and recycled. Used
solvent can be purified on site through distillation if the dry cleaning facility has the
proper equipment.

Cleaning machines, dryers and the distillation equipment are connected to exhaust vents.
The condensate from these vapor exhaust systems contains some amount of solvent and
is a potential groundwater contaminant.

Neighborhood laundromats are equipped with washers, dryers and in some facilities, self-
service dry cleaning machines. Laundromats generate a significant quantity of
wastewater contaminated with detergents, solvents, and pathogens (viruses and
bacteria). Other waste includes spent lint cartridges and cleaning solvents from the self-
service dry cleaning.

FORESTRY

The cutting and harvesting of trees can promote erosion, especially in areas of steep
slopes, creating excessive sedimentation in nearby waterbodies.

® Harvesting - Most of the nonpoint source forestry pollution comes from timber
harvesting operations. Erosion from access and skid roads, stream crossings, and log
landings ends up as suspended or bed load sediments in streams, ponds, lakes, and
reservoirs.

m Reforestation - Site preparation may result in the temporary loss of cover, resulting in
sheet and rill erosion. Use of herbicides to suppress existing vegetation may result in
water contamination (Morehouse, 1988).

FURNITURE STRIPPING AND REFINISHING

Furniture stripping operations generate solid wastes and wastewaters that have a wide
pH range and contain high concentrations of metals and solvents.

The principal solvent in most stripping solutions is methylene chloride dissolved in a
mixture of methanol or isopropyl alcohol and water. Smaller quantities of solvents such
as acetone, perchloroethylene and toluene may also be present in the stripping solution.

Page 1-16
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Most shops conserve and recycle their stripping solution. However, the solution that
adheres to the work piece is carried into rinsing tanks and contaminates the water with
solvents, alcohols, and metals.

In the actual stripping process, the piece of metal or wood is soaked in a tank containing
the methylene chloride stripping solution. After the work piece has soaked, it is removed
and the loosened paint, varnish, lacquer and/or wax is scraped, wiped, or brushed off.
The final solution tank contains phosphoric or muriatic acid which neutralizes the work
piece. After the acid dip, the work piece is rinsed with water. These practices generate
paint solids and rags soaked with solvent as well as wastewater contaminated with
solvents, alcohols, and heavy metals from paint residue.

Groundwater contamination due to furniture stripping operations can result from the
improper storage and disposal of rinsewater and dipping solutions. The untreated
wastewater, if discharged into a septic system, may be toxic to septic system bacteria.
Rinsewaters usually contain very high concentrations of methylene chloride along with
alcohols, metals and other solvents. The two most common metals found in rinsewaters
contaminated by paint residue are lead and zinc.

GOLF COURSES

During golf course construction large amounts of soil may be disturbed at one time,
increasing the likelihood of erosion and possible sedimentation of nearby waterbodies.
Tree removal may also cause increased erosion and sedimentation as well as habitat
destruction. If trees are removed from areas near streams, increased potential for bank
erosion and water temperature increases may result.

Grounds keepers tending golf courses use pesticides and fertilizers to enhance the
growth and appearance of the fairways, greens and other turf. Runoff from sloping land
can carry these compounds quickly into nearby surface waters. If soils are permeable,
some pesticides and nitrogen may also migrate into the groundwater.

HAZARDOUS MATERIALS: STORAGE/TRANSFER/TRANSPORT

The storage, transfer, and transport of hazardous materials can be a serious threat to
groundwater quality. Accidents that occur during the transport of materials can result in
the release of significant quantities of petroleum products, pesticides, solvents, or
radioactive wastes from damaged drums and tanks. If spills or leaks occur at transfer
stations and are not immediately contained and cleaned up, contaminants enter the soil
and may migrate to the groundwater or be carried overland to the surface water system.
(See Figure 1.7.)

HIGH TECHNOLOGY INDUSTRIES

In general the term "high technology” refers to industrial enterprises which utilize
state-of-the-art technological innovation and development. Producers of electronic
components and semiconductors, computers, optical and scientific instruments, and
communications equipment are examples of industries in this land use category. Despite
common perception that these industries are "clean" compared to traditional industries,

BMP-UIC

RES-STATE17

BMP - See
Construction
BMPs
RES-FED 1
RES-FED 2
BMP-UF

BMP - See
Urban Runoff
BMPs
BMP-AMP
BMP-NLS
RES-STATE 22
RES-STATE17
RES-STATE 33

RES-STATE45
RES-STATE44
RES-STATE12
RES-FED 8

BMP-HMB
RES-STATE 18
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TRANSPORT and

TRANSPORT SPILL o — N P "TRANSFER SPILLS
4 ~ e ~ transport and i : : i i
~ L\ fallout ‘Contamination Evidence:

:'f Spills

Causes:

. Acc:dents

spill: contamment :

CONTAMINANTS: ) ¢ Inadequate ‘spill c!eanup
e Gasoline, oil, acids, corrosive or procedures
flammable chemicals, diverse others
"""""""""""""""" Prevention:

TRANSFER SPILL . : :

* Proper design, installation:
and maintenance of .
transfer facilities

¢ Adequate spill
containment and cleanup
procedures

¢ Compliance with permit
requirements ’

e Training programs

 TUEL DELIVERY
SERVICE TNC. Lq\

FLA MAMAME
Spillage .
during :
coupiing

they utilize and generate a

variety of hazardous
materials that may cause
contamination if not used,
stored, and disposed
of properly. Table 1.4
lists some of the more

Figure 1.7 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

TABLE 1.4 - COMMON COMPOUNDS USED IN THE ELECTRONICS INDUSTRY
(From Noake,1989)

SOLVENTS ACIDS BASES METALS
acetone chromic acid ammonium hydroxide antimony
n-butyl acetate hydrogen chloride potassium hydroxide arsenic
tetrachloroethylene hydrogen fluoride sodium hydroxide barium
1,1,1-trichloroethane nitric acid beryllium
trichloroethylene phosphoric acid cadmium
isopropanol sulfuric acid chromium
2-ethoxyethanol lead
toluene manganese
freons nickel
xylene silver
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common compounds used in the electronics industry.

The most common source of public well contamination in Massachusetts has been from
the release of organic solvents.

Threats to groundwater from the high tech industries include illegal hazardous waste
disposal, leaking storage tanks and containers, accidental spills and contaminated
wastewater discharges. Hazardous liquids and degrading solid wastes may seep into the
ground from landfills, waste ponds, septic systems and leaching fields. Poor
housekeeping and inappropriate storage of materials may result in undetected leaks or
spills from storage areas and tanks. Discharges of chemical-laden wastewater into sewer
systems can corrode pipes and leak contaminants into water supplies.

HOUSEHOLD ACTIVITIES AND HOME LAWN AND GARDEN PRACTICES

Normal everyday household chores involve a wide variety of potential surface water and
groundwater contaminants. Some of the materials that we use daily are paint thinners,
chemical cleaning compounds, floor care products, poisons, polishing and degreasing
compounds, automotive products, acids and bases, and other toxic substances. Quite
often we dispose of these items down the various household drains or out in the

BMP-WSPZ

RES-STATE4b

RES-STATE 11

BMP-HMB
BMP-USTR

RES-FED 8
BMP-PE

RES-STATE 12
RES-STATE46
RES-STATE 18

backyard in the washwater. These wastes are a threat to local groundwater supplies and | RES-STATE 6
to surface waters from storm water runoff.

IMPROPER DISPOSAL —

OF HOUSEHOLD .

HAZARDOUS WASTE Engre

Well

Contamination Evidence:

® Petroleum odor in well
water

e Other chemical odors

¢ Detection of chemicals
in well water tests

Causes:

CONTAMINANTS:

¢ Improper disposal of e Used oil, other chemicals
chemicals, oil,
pesticides, other wastes
and used containers

® Lack of disposal
facilities for small
amounts of hazardous

wastes

Cornell University.

Home owners apply pesticides, herbicides and fertilizers to
their lawns generally during the spring and fall seasons to
enhance growth, discourage weeds, and to remove
destructive insects. Some home owners hire a lawn service
company to achieve the "perfect" lawn. Pesticides and
commercial fertilizers are also used in abundance in flower
and vegetable gardens.

Prevention:

* Public information/
education

* Disposal facilities for
small hazardous waste
generators

e Enforcement against

improper wastedisposal

Many home owners feel that "more is better” and have the
tendency to over apply beyond the recommended
application rates as listed on the product containers.

Figure 1.8 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at

BMP-AMP
RES-STATE 33

RES-STATE 37
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HOUSE and GARDEN
CHEMICALS

Contamination Evidence:

e Detection of chemicals in
well water tests

Causes:

® Improper use and storage

¢ Improper disposal in
backyard, ditches, low
ground, septic systems,
overgrown areas

CONTAMINANTS:
o Paint thinners @ Pesticides

e Chemical cleaning compounds
® Floor care products @ Poisons
o Polishing and degreasing compounds
e Automotive products e Acids

o Other toxic substances

Prevention:

® Proper use
® Public information/

Figure 1.9 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond, education

Jr. 1988, New York State Water Resources Institute, Center for the Environment at | ® Provide local disposal

Cornell University. facilities for unused
chemicals and chemical
containers

This excess amount of fertilizer (or pesticide) has a
tendency to run off sloping residential lots or to infiltrate
groundwater on more level lots or lots with shallow
distances to the water table.

* Encourage use of less
hazardous products

HYDROLOGIC/HABITAT MODIFICATION (Morehouse, 1988)

RES-FED 3 ® Channel Modification - Maintenance or construction of ditches, channels, rivers, etc.,

RES-STATE46 | may result in direct discharges of soil and sediment to flowing waters. Non-stable

channels, slopes, and spoil material may erode releasing sediments to water. Removal of

BMP - See vegetation may cause temperature increases in water. Channel modification may cause

;‘;‘g:‘:jps quicker concentration and release of water to downstream areas resulting in stream
scouring or even increased flows and flooding.

® Dam Construction/Reconstruction - Earth moving and construction activities may result
in soil erosion and sediment delivery to waters. Thermal and hydrologic modifications
frequently occur where reservoir area or storage is large.

res-sTATE15 | ™ Earth Fills - lllegal filling of wetlands and other natural storage areas may displace flood
storage and increase peak downstream flows. Erosion of unstable fills may cause
sedimentation in streams and lakes.

JEWELRY AND METAL PLATING

Jewelry and metal plating operations perform several different processes including
RES-FED 8 machining, grinding, buffing, polishing, lettering, enameling, cleaning, electroplating, and

painting.

Highly acidic or basic plating wastewaters from electroplating operations generally
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contain high concentrations of heavy metals. Acid plating solutions usually contain
copper, nickel, zinc and cadmium; while basic plating solutions may contain zinc. Sludges
contaminated with heavy metals are also a waste product from tank clean-out during the
electroplating process. Detergents and degreasing solvents are used to clean machinery
and processed metal. Most jewelry and metal plating businesses generate waste oil from
cutting or lubricating procedures. Table 1.5 lists some common waste types found in the
jewelry and metal plating industry.

TABLE 1.5 - COMMON WASTES FROM JEWELRY AND METAL PLATING
(From: Noake, 1989)

ACID/BASE HEAVY METAL
SPENT SOLVENTS SOLUTIONS WASTEWATER/SLUDGES
benzene hydrofluoric acid copper
toluene nitric acid cadmium
xylene phosphoric acid nickel
1,1,1-trichloroethane potassium hydroxide zinc
trichloroethylene sodium hydroxide

JUNKYARDS

Junkyard businesses buy or accept discarded, wrecked and abandoned automobiles,
trucks, busses and trailers. Generally, junk vehicles remain in the junkyard for a specified
time period (6 months - 1 year) during which all useful parts are removed and offered for
sale.

Some junkyard operators collect brake and transmission fluids, antifreeze, batteries,
gasoline and motor oil from junk vehicles. Waste fluids are generally stored on-site in 55
gallon drums or in tanks. Storage areas for waste fluids are a pdtential threat to
groundwater quality.

LAND DISPOSAL

® Landfills - Landfills include both operating and closed private and municipal landfills
used for disposal of garbage and other residential, commercial, and industrial wastes.
Landfill leachate is highly variable in its composition and may be laden with a wide range
of organic and inorganic contaminants. Hazardous waste generated from typical
household garbage may include toxic cleaning compounds, pesticides, fertilizers, paint,
solvents and waste oil. Landfills pollute not only nearby streams, but also may pollute
groundwater.

Groundwater contamination problems from landfills are quite common. As rain and
melting snow infiltrate the landfill material and percolate down through the decomposing
waste, contaminants are dissolved into water through a process called leaching. The

BMP-HMB
BMP-WSPZ

RES-STATE 11

RES-STATE45

RES-STATE 16

RES-STATE 17
RES-STATE 18

BMP-WSPZ
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resulting contaminated water, called leachate, moves downward through the landfill to

the water table and migrates in the direction of groundwater flow. The amount of

infiltrating water and length of time it is in contact with landfill elements are two factors ‘
controlling leachate formation. Frequently, septage pits and lagoons are located at a

landfill site which may increase the amount of water infiltrating the area.

Another problem associated with landfills is groundwater mounding due to the lack of
sufficient vegetation and increased permeability of landfill surfaces. Precipitation
infiltrates the soil cover and refuse instead of flowing as surface runoff. The addition of
this infiltrating water may result in a local mounding or rise in water table elevation under
RES-FED 8 the landfill. This may extend the contact period between the groundwater and the refuse,
increasing contamination. According to the EPA, improperly designed landfills and old
dump sites are among the five most serious threats to groundwater quality.

NEW LANDFILL METHODS OLD LANDFILLS & OPEN DUMPS

[

/,

 metals, nitrates in wel
- water tests

_ Landfill ~~~~

Causes:

* Lack of control over
leachate movement.

¢ Permeable soil

s Leaky landfill cover

¢ No liner or liner failure

« Poor management

e Lack of control over =
hazardous wastes
disposal

CONTAMINANTS:
e Bacteria, viruses

e Organic chemicals
o Nitrates @ Metals

Prevention;

* Proper design,
maintenance, and

. operation
Figure 1.10 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond, . Aeoid Shnsifiva
Jr. 1988, New York State Water Resources Institute, Center for the Environment at groundwater areas
Cornell University. » Regular inspection and:

. ; ; groundwater monitoring
RES-STATE45 | m lllegal Dumping Areas - The illegal dumping of household, [e Ban hazardous wastes

RES'STEATE15 commercial, and industrial wastes generally occurs along from landfill unless
BMP-P utility rights-of-way, in abandoned sand and gravel pits, in | designed for this
our own backyards, or in isolated areas made accessible by FUtpost

¢ Reduce waste by
promoting recycling

roads. The disposal of waste in this manner can be a serious
threat to groundwater quality due to the wide range of liquid
and solid waste that can be dumped. Liquid waste may be
poured onto the ground or left in unlabeled drums. Although the type of wastes disposed
are extremely varied and not easily categorized, some examples include demolition
debris, household hazardous wastes or wastes not accepted by municipal landfills.

)
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SMALL DISPOSAL PITS

Used for dumping or
burning wastes by
businesses and
households

Contamination Evidence:

® Petroleum odor in well
water

® Other chemical odors

e Detection of chemicals
in well water tests

Causes:

¢ Improper disposal of
chemicals; oil,
pesticides, ather wastes
and used containers

® Lack of disposal
facilities for small
amounts of hazardous
wastes

Prevention:

e Public information/

Water table -

CONTAMINANTS:
@ Pesticides e Oil @ Paint thinners
@ Chemical cleaning compounds

e Other toxic substances

Figure 1.11 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

This type of disposal occurs daily in our residential
neighborhoods. Landfills and resource recovery plants will
not accept certain materials such as used motor oil and
antifreeze, surplus paint, paint thinners, and solvents
generated by the do-it yourself homeowner. Some of these
materials are dumped into the storm drain or buried in the
backyard. Local contamination of groundwater is highly

RES-STATE 12

BMP-PE

education

* Disposal facilities for
small hazardous wastes
generatars

¢ Enforcement against

improper wastedisposal

likely with this practice.

® |ndustrial Lagoons and Pits - Industries, farms and
municipalities use lagoons and pits to store, treat and/or
dispose of wastewater, sludge and solid waste. Industrial
waste is a serious threat to groundwater quality when
placed in unlined lagoons and pits located in permeable
soils. The function of these lagoons and pits is to allow the wastewater and other liquids
to evaporate or percolate down through the soil (See figure 1.12).

Industrial lagoons and pits may contain many types and combinations of groundwater
contaminants. With the inflow of fluid waste and precipitation, the toxic constituents of
solid wastes and sludges can leach out and seep through the unlined lagoons and pits
and enter the groundwater. Some facilities have a constructed overflow area to allow
storm flows to pass through the system without damaging or breaching the lagoon. This
passage of storm water runoff carries with it contaminants from the lagoon to the
adjacent surface water or groundwater system.

m Septic Systems/Cesspools - In the absence of a community sewage collection and
treatment system, septic systems provide for on-site disposal of household sanitary
waste as well as sanitary wastewater generated by a variety of commercial operations.
The effluent from failed or failing septic systems is a heavy contributor to the
contamination of surface waters (ponds and lakes) and to groundwater. Many
Massachusetts ponds and lakes are being rendered unsafe for fishing and swimming by
the people who live along their shorelines. This type of nonpoint source pollution is
growing rapidly due to ever-increasing development and the associated installation of
on-site septic systems and as seasonal camps, often with insufficient on-site systems,

RES-STATE 17
BMP-SP

RES-STATE 12

BMP-HMB
BMP-WSPZ

RES-FED 8

RES-STATE17
RES-FED 8
BMP-SEW
BMP-O-SDS
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Water table

STORAGE LAGOONS |

Used by industries, farms,
munigcipalities, mining
aperations, oil/gas
producers

Contamination Evidence:

® Spills : :

® Changes in color, taste,
odor of well water

e Unhealthy or dead
vegetation near lagoon:

e Greener and more

vigorous plant growth

CONTAMINANTS:

near lagoon . .
Contaminated wells ¢ Detection of excessive::
Uncontaminated wells bacteria, chemicals in
; well water tests

.- I Causes:

® Poor installation and
maintenance

e Overflows

¢ Seepage

e Liner failure

e Structural collapse

e Location in sensitive

Pond or lake

e Diverse; some more groundwater area

toxic than others

Figure 1.12 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,

Prevention:

Jr. 1988, New York State Water Resources Institute, Center for the Environment at ¢ Proper installation and
Cornell University. maintenance

BMP-PE

RES-SPEC
PUR 34

BMP-UIC

BMP-SSU

e Locate away from

sensitive groundwater
are converted to year-round homes. arsas

A septic system consists of two units - a watertight septic

tank and a leaching system. After the raw sewage enters the septic tank, the heavier
solids settle to the bottom and the lighter solids, greases and scum rise to the top. See
figure 1.13. Bacteria in the anaerobic (lack of oxygen) environment of the septic tank
decompose the solid material. Gradually, a layer of sludge forms at the bottom of the
tank and a layer of scum/grease forms in the upper part of the tank. The sludge, grease
and scum (called septage) must be removed periodically to prevent clogging of the
leaching system. Effluent from the septic tank flows into the leaching system which may
consist of a field, pit, trenches, chambers, or galleries that release the effluent to the
soil. As the effluent percolates downward through the unsaturated zone of the soil some
pollutants may be filtered, sorbed or undergo aerobic (presence of oxygen)
biodegradation.

Although most domestic wastewater is relatively generic, the capability of the soils to
treat certain contaminants is limited. Heavy metals, pathogens and phosphates are
immobilized in the soil. However, soil attenuation mechanisms are limited by the number
of available exchange sites on silt, clay, and organic soil particles. Once the exchange
capacity of the soil is reached, these contaminants will move through the soil relatively
unaffected.

Page 1-24

: =
Nonpoint Source Management Manual &

D EP




%% COVER 7/ COVER 7

SEWER PIPE / R %

VNV — 3 //—OUTLET TEE

SEWAGE FROM HOUSE ¢ J

/ S UBEEL # ELTID TO LEACHING
INLET TEE/% SCUM BUILD-UP / st

/ 7
“ I
% ? SEPTIC
/] WASTEWATER / TANK
gw SLUDGE /
L LT AL TS T TA T A A T T L

Figure 1.13 - Cross Section View of a Septic Tank

Nitrate (NO,) is the most common groundwater contaminant associated with septic
systems. Once nitrate enters the groundwater system, it moves with minimal
transformation. Nitrate is as mobile as the groundwater and may travel long distances
from input areas if the aquifer materials are highly permeable. Excess concentration of
nitrate in drinking water gives it a bitter taste. The maximum allowable concentration of
nitrate in drinking water in Massachusetts is 10 mg/I.

Cesspools are perforated concrete or stone chambers. Raw sewage flows into the
cesspool, solids settle to the bottom of the chamber and the liquids seep out through
openings in the side and bottom. Cesspools provide very little treatment of sewage and
are more likely to fail and create public health problems than septic tanks equipped with
leaching fields. Although the installation of a cesspool is no longer permitted in
Massachusetts, many older homes and summer cottages still discharge their sanitary
waste into cesspools. Cesspools do not meet Massachusetts Title 5 Standards and in
this state are, without exception, illegal and should be replaced with an approved
system.

Of particular concern is the presence of toxic organic solvents in domestic wastewater,
septage, and discharged effluent. The improper disposal of household hazardous wastes
contribute solvents, petroleum products, and pesticides to the on-site system.
Commercially sold septic tank additives can be a source of toxic organic compounds.
The septic system cannot treat these wastes! The effluent entering the underlying soils
will therefore contain varying concentrations of these contaminants.

Not only is groundwater contamination a concern. Often septic system failures result in
above-ground breakouts of untreated leachate which may contaminate surface waters
with nutrients and bacteria.

m Septage Lagoons and Sludge - In the Commonwealth of Massachusetts there are
approximately 600,000 residential and commercial septic systems. Septage is the
residual scum, sludge and other solids that accumulate in the bottom of the septic tank.
For the septic system to function properly, septage must be periodically pumped from the

BMP-NLS

RES-STATE18
BMP-WLB

RES-STATE17

BMP-PE

RES-STATE 17
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tank and disposed of. Common constituents of septage that are potential groundwater
contaminants include pathogenic bacteria and viruses, heavy metals, nitrate, sodium and
chloride. Sometimes hazardous organic compounds (benzene, toluene, 1,1,1- trichloro-
ethane, and 1,1,2-trichloroethane) are present in domestic raw sewage and septic
BMP-PE system septage and effluent. The presence of these toxins can be attributed to the
improper disposal of household hazardous waste, such as paint thinner, turpentine, old
gasoline, acetone, wax strippers, and grease removers in the septic system. The use of
some toilet bowl cleaners may also contribute toxic organic solvents to the on-site
system.

SEPTIC SYSTEMS |

Contamination Evidence::

. Wastewater shows

well water, tests

Causes:

* Poor installation and/or
maintenance

¢ Disposal of household
chemicals, such as
paint thinners, into the
system

¢ Overloading the system
with a garbage dlsposal
unit

* Use of septic tank
cleaning additives

¢ Too many closely-

CONTAMINANTS: 5 \ o
@ Bacteria, viruses e Nitrates spaced seplic systems
o Chemical cleaning compounds AP e T in a limited area

@ Paint thinners, similar products =~ /\/,I\\’,\,"\ Bedrock\,— ARSI

T~
R ) ’\*,,\_”__\/';";
AN T S NG T e VS e I Nl

4 Prevention:

Figure 1.14 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

® Proper installation

¢ Inspection ‘and cleaning
every 2-4 years;
annually if garbage
disposal unit is used

¢ Do not dispose of
household chemicals
into the system

® Ban hazardous cleaning
additives for septic
systems

® Develop local septic
system codes :

e Public sewers when
feasible

e Public information

and education

B The annual volume of commercial and domestic septage
generated in Massachusetts is estimated to be
approximately 400 million gallons! (Allen and Pare, 1987)

® The DEP-Division of Water Supply Source Approval
Regulations (310 CMR 22.21) require that towns prohibit
the landfilling of sludge and septage in the Zone Il of a new
well pumping greater than 100,000 gallons of water per
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® Lagoons and pits provide a system for the dewatering of septage. They are usually
unlined and sited in well-drained, permeable soils. Liquid effluent percolates through the
soil and the solid portion is retained. Lagoons are slightly more sophisticated than open,
unlined pits which are no more than holes dug into the ground. When a pit is full, it is
usually covered with fill and buried; however, lagoons equipped with sand filter beds
facilitate the percolation of the liquid effluent. Once the septage is sufficiently
dewatered, the settled solids are removed from the lagoon and disposed of in a sanitary
landfill or spread on the land (usually on agricultural or forested land). New septage is
then added to the lagoon.

Unlined pits and lagoons
provide little or no treatment
of septage. As the effluent
percolates through the sand
filter beds and soil, some of
the bacteria, viruses, and
phosphorus may be
adsorbed, and the solids are

retained. In addition, some ® |n 1986, the DEP conducted a statewide inventory of

microbial degradation of the septage disposal practices. The following results were

septage occurs in both obtained:

lagoons and pits; however, 56 Operational municipal and private lagoon sites

many.groun‘dwat‘er weie fond

contaminants including

nitrate and toxic organic 10 of these sites have been given permission to

solvents are not removed by operate on a "temporary" basis; the remainder
; have no permit.

this treatment process. The

disposal of segtag.e n unl{ned of the sites have a valid discharge permit

lagoons and pits is a serious

threat to groundwater of the sites are located in towns that depend on

quality. groundwater for their drinking water supply

Many of the sites are located within the recharge area
(Zone 1) of the water supply wells.

® Sludge and Organic
Waters - This includes
treated and untreated plant From: Noake, 1989
and animal residues from
food processing facilities as
well as approved sludge from
waste treatment plants.
Over 200,000 tons of sludge, a residual by-product of the treatment process, are
generated by wastewater treatment plants in Massachusetts each year. Typical municipal
sludges contain a large number of potential groundwater contaminants including nitrate,
bacteria, viruses, metals and toxic organic compounds. Prior to disposal, sludge is
dewatered and stabilized. Disposal options for municipal and industrial sludge include
incineration, landfilling, and land application.

Since sludge contains varying concentrations of nitrogen, phosphorus and potassium, it
can be used to supplement agricultural fertilizer and to condition crop soil; however, land
application of this waste may be detrimental to water quality. If the site has coarse
textured soils and a shallow depth to groundwater (high water table), the toxic
constituents of the waste, such as nitrate, metals, or hazardous chemicals, can leach
through the permeable soil and enter the groundwater. Concentration of these materials

RES-STATE17

RES-STATE 16
BMP-VTP

BMP-SP

RES-STATE 17
BMP-SDPR

RES-STATE 17

BMP-VTP
RES-FED 2
RES-STATE 19
RES-STATE 37
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in stockpiles or applications to the soil also present a potential for runoff to surface
waters. In Massachusetts, approximately 80% of the sludge is disposed of in municipal,
commercial and on-site landfills. .

LAND APPLICATION
Sludges and Wastewater

Contamination: Evidence:

¢ High bacteria, nitrate
levels in well water
tests

Causes:
¢ Improper application

methods
® Inappropriate soils for

CONTAMINANTS:
o Nitrates @ Metals 0 : . :
@ Bacteria, viruses LA e C R &) g ; | application

Figure 1.15 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond, Brevention:

Jr. 1988, New York State Water Resources Institute, Center for the Environment at o Compliance with permit
Cornell University. requirements

RES-STATE45 | m Hazardous Waste Areas - These may be located over
RES-STATE12 | defined or non-defined areas where hazardous wastes of chemical, biological, or mineral
BIPYISFZ material are stored, have been stored, or spread on the land. Contamination of surface
and groundwater may result from runoff or percolation of water through the area.

® Stump Dumps - The clearing of land for agricultural use and commercial, residential,
RES-FED 2 or other development projects produces quantities of trees, brush, leaves,stumps,and
other woodwastes which are commonly referred to as "bulky wastes”. Generally, the
operators of municipal and commercial landfills are reluctant to allow the disposal of large
quantities of woodwastes because they very quickly reduce the capacity of the landfill
and its ability to handle normal refuse.

RES-STATE 16

Even with large, properly supervised woodwaste disposal sites, the potential may exist
for future contamination of groundwater from the organic acids, (i.e., tannic acids)
produced as the woodwastes decompose. The threat to groundwater is much greater
from unmonitored stump dumps, especially those sited for convenience in abandoned
sand and gravel pits or other sensitive aquifer recharge areas.

BMP-WSPZ

MACHINE SHOPS AND METAL WORKING

Machine shops and metal working operations perform many different processes including
turning, grinding, drilling, cutting, stamping, buffing, and polishing to alter metal stock,
usually steel, into a wide range of products.

During the metal grinding process, a recirculating water bath captures the grinding dust
which settles out in a tank. Periodically the water bath must be changed. The grinding
sludges and waste water are potential groundwater contaminants and must be stored

and disposed of properly.

Shavings and metal chips coated with oil from metal machining or stamping processes

o

DEP
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are usually disposed of in a dumpster or in drums. If these receptacles lack covers,
precipitation collects and mixes with the oil. This liquid is a potential groundwater
contaminant and may leak from drums or dumpsters or spill during pick-up and transport.
Storage areas for waste oil and solvents are also a potential threat to groundwater. Most
machine shops use degreasing solvents for routine maintenance on machinery and for
cleaning metal parts. Typical aromatic hydrocarbon solvents used in these operations are
benzene, toluene, and xylene. The common halogenated hydrocarbons used are
trichloroethylene and 1,2-dichloroethylene.

Metal heat treating is a process by which a metal’s tensile strength, density, electric
resistivity, ductility and hardness can be changed. After heat treating, the parts are first
dipped in tanks which may contain molten cyanide or non-cyanide salts and then they are
immersed in a tank filled with quenching oil and/or an acid solution. The parts are rinsed
in water and then dipped in oil for rust protection. Wastes generated by the metal heat
treating process include waste oil and spent cyanide and acid solutions.

NATURAL SUBSTANCES

Among the many naturally occurring contaminants found in waters of the
Commonwealth are; sulfur, salt, arsenic, iron, manganese, barium, and radon. Naturally
occurring deposits can have an effect on our use of groundwater and surface water for
drinking water and recreation.

BMP-UIC
RES-STATE 12
BMP-WSPZ

BMP-HMB

RES-FED 6
RES-STATE 17
RES-STATE 18

NATURAL SUBSTANCES

G : Well
Contamination Evidence:

® Bad taste or odor in well
water

* Stains on water fixtures

¢ Detection in well water
tests

Causes:

CONTAMINANTS:
o Sulfur @ Salt e Iron @ Manganese
e Barium e Radon e Others

¢ Natural origin

Prevention:

* Avoid areas where
natural groundwater
problems exist, if
feasible

* Use water treatment PIPELINES
devices ] ) )

« Change to public water One area that is often overlooked is the nonpoint source

supply, if feasible pollution threat from the many miles of underground pipes

in towns and cities.

Cornell University.

These pipes carry a wide variety of substances such as gasoline, oil, sewage, storm
water runoff, and commercial and industrial chemical supplies. These pipelines can
become damaged or rupture from a variety of causes such as: age, corrosion from soil
and water, tree roots, frost heaves, construction, use beyond design limits, defective
materials, poor maintenance, and improper installation.

Figure 1.16 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
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Figure 1.17 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

PIPELINES

Contamination Evidence:

* Odors in basement or

tection of pipeline
_ leaksthroughinspection
e Detection of excessive
- bacteria in well water
tests '

e Corrosion

¢ Displacement:by tree
roots

® Poor installation

¢ Poor maintenance and
inspection

Prevention:

® Proper installation
* Regular inspection and

maintenance

PHOTOGRAPHIC PROCESSING/PRINTING
® Photographic Processing - Commercial film developing and processing operations run
the film through various process baths and stations. The wash station baths run
continuously and produce the major daily discharge of wastewater. Typically, this
wastewater has a neutral to alkaline pH and contains various concentrations of acetate,
BMP-HMB formaldehyde, butyl alcohol, and thiosulfate carried over from the process baths. The
processing solutions, fixing baths, developers and stabilizers contain organic compounds
that are biodegradable in a sewage treatment plant. Table 1.6 lists some of these
compounds.
TABLE 1.6 PHOTOGRAPHIC PROCESSING/PRINTING CHEMICALS
(From: Noake, 1989)
CHEMICAL SOURCE
2,4-dinitrophenol developer dye
benzylalchohol color developer
elon (p-methylaminophenol) black/white developer
hydroquinone black/white developer
thiosulfates and sulfites fixing baths
e
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m Printing - Wastes generated by printing operations include spent ink and ink sludges
that may contain heavy metals and solvents. Not all waste inks and ink sludges are
potential groundwater contaminants; however, those that contain heavy metals and
solvents are a threat to groundwater quality.

Both commercial photographic processing laboratories and printing businesses generate
large quantities of spent developer and fixer. Printers also generate significant quantities
of spent cleaning solvents which may contain 1,1,1-trichloroethane, trichloroethylene,
or ethyl benzene. These products are potential contaminants and may enter the
groundwater through leaking storage tanks or improper land disposal of wastes.

RAILROAD TRACKS AND YARDS/MAINTENANCE STATIONS

Maintenance facilities for railroad cars provide a number of routine services and generate
wastes that contain several different groundwater contaminants. Workers use degreasing
solvents and strongly acidic or basic cleaning fluids to remove oil and grease from engine
parts and to clean other freight car equipment. Strong acid and base solutions are also
used to remove rust. Polychlorinated biphenyls (PCBs) have been used to flameproof
diesel and electric locomotive transformer oil. Railroad maintenance facilities store new
and used oil, solvents and fuel in underground storage tanks, 55 gallon drums, or above
ground tanks. Underground storage tanks are a serious threat to groundwater quality if
they are improperly installed, old, rusty, or leaking.

RESEARCH LABORATORIES/UNIVERSITIES/HOSPITALS

The solid wastes and wastewaters generated by research laboratories and university
laboratory facilities vary depending upon the current work being done; however, some
typical wastes generated by these facilities include radioactive wastes, spent solvents,
acidic and basic solutions, tissues and cultures containing pathogenic viruses/bacteria
and other wastes contaminated with phenols, nitrates, and trace metals.

Hospitals generate wastes similar to those
listed for the research and university labs. In
addition, x-ray facilities produce spent fixers
and developers that contain silver and other
trace metals as well as solvents. The solvent
xylene is generally used in tissue preparation. l
Hospitals also use radioactive materials as ||
tracers and dyes. In addition, disinfectants \
and other industrial detergents are used for

communities have closed their wells
due to contamination by sodium
chloride (DEP, 1986):

‘ m Seven Massachusetts
|

cleaning and sterilization purposes. Auburn Braintree
: Reading Scituate
Weston Yarmouth

ROAD AND MAINTENANCE Eadhaer; Westiiood
DEPOTS/ROAD DE-ICING B Forty-seven communities have
| excessive sodium concentrations in
Municipal Departments of Public Works their public water supply wells due
(DPW) and Highway Departments use to road salt storage and application

practices (DEP, 1985).

petroleum products and degreasing solvents
during routine maintenance procedures on all

BMP-WSPZ

BMP-USTR
RES-STATE44

RES-SPEC
PUR 21
RES-STATE41

N\

-
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heavy equipment. These facilities store new and waste motor oil, antifreeze, brake fluid,
hydraulic fluid, and solvents in 55 gallon drums, above ground or underground tanks.
Most garages store gasoline and diesel fuel in underground storage tanks in order to
BMP-USTR provide on-site refueling of town vehicles. These storage tanks and the piping systems
BMP-WSPZ are a threat to groundwater quality if they are old, rusty, or leaking. Often DPW vyards
RES-STATE44 | are located near municipal wells; they should therefore be managed very carefully
especially regarding underground storage tanks.

BMP-AMP Municipal Park Departments spray pesticides and herbicides on the trees, shrubbery, and
RES-STATE22 | grass in public parks, gardens and forest to kill insects and weeds. DPW’s may also use
RES-STATE37 | herbicides to control weed growth along roadways and municipal rights-of-way.
Groundwater may become contaminated due to spills that occur when
pesticide/herbicides are mixed and loaded into the application equipment.

BMP-RRSP DPW and Highway Department trucks may apply sand and sodium chloride (road salt) to
BMP-RSMP de-ice roads during the winter months. Storage areas for road salt are a major threat to
BMP-RSSF groundwater quality if the salt pile is not completely covered and resting on an

impermeable surface. Sodium is very soluble in water and highly mobile. With the
addition of precipitation, salt from uncovered piles will leach into the soil and
groundwater.

Improperty protected DE-ICING SALTS

salt storage

Contamination Evidence:

Surface runoff
from salt pile

* Salty taste in well water
* High chloride level in
well water tests

Qauses:

* Runoff from salt starage
piles and highways

Prevention:

=1
N
IS LRSS

23
S LGATe )

* Proper protection of salt
storage piles

e Minimize use

® Use alternative de-icing
materials

CONTAMINANTS:

@ Sodium chloride (mostly)
o Calcium chloride (some)
e Additives

Sea LA Sh=s 75
TN L >
77 N2~ 2 Bedrock - Sy

e n s M T L

Figure 1.18 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at
Cornell University.

SAND AND GRAVEL PITS:
MINING/WASHING

RES-FED 2 ® Sand and Gravel Extraction - The extraction of sand and gravel is the principal surface
mining operation in Massachusetts. Generally, sand and gravel pits are located in
permeable glacial outwash deposits that supply recharge to the groundwater system. The
presence of water in these pits is usually a sign that they are hydraulically connected to
the water table. In most cases these pits lack a significant soil and vegetative cover
which acts as both a buffer and a filter to incoming contaminants. Exposed soil and ‘

£
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mineral resources are subject to wind and water erosion. Both surface and groundwater
hydrology may be changed due to these land use changes.

Due to their permeability, location in aquifer recharge areas, proximity to the water table,
and lack of soil cover, sand and gravel pits make groundwater especially vulnerable to
contamination. These pits can act as large conduits to the groundwater system.

The use and storage of diesel fuel, motor oil, hydraulic fluid and solvents in these
sensitive areas can result in groundwater contamination if spills/leaks occur or if the
spent products are disposed of improperly. Contamination can also occur during the
normal maintenance of heavy equipment or during refueling.

m Abandoned Pits - Another major threat to groundwater quality is from the unregulated
dumping or disposal of wastes in abandoned excavation pits. A wide variety of materials
have been found in abandoned pits including junked automobiles, tires, garbage,
salt-laden snow, used motor oil, septage, and other liquid wastes. Leachate from the
wastes can easily percolate down through the remaining soil, sand and gravel layers into
the groundwater system.

BMP-LSM
BMP-E-SCS
BMP-CAP

BMP-WSCB
BMP-WSPZ

RES-STATE45

RES-STATE 11

INACTIVE MINING SITES

Contamination Evidence:

¢ (Potential) Dumping of
wastes in inactive
mining pits

Qauses:

* Rapid infiltration of
contaminants due to
loss of topsoil filtering
capacity

Prevention:

¢ Close unused mining
pits by restoring topsoil
cover

e Vigilance against waste Figure 1.19 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
dumping in inactive Jr. 1988, New York State Water Resources Institute, Center for the Environment at

mining pits Cornell University.

® Processing Facilities - Sorting, washing, and other
processes or storage of extracted and waste resources may contribute dusts and solids
to nearby waterways.

UNDERGROUND STORAGE TANKS (USTs)

Underground storage tank systems (USTs) are used widely throughout the state to store
a variety of materials including; gasoline and other fuels, heating oil, solvents, raw
materials for processing, and hazardous wastes. Fuels, such as gasoline, diesel fuel and
heating oil are by far the most common materials stored in USTs. These tank systems
are used not only by business and industry, but by public and private institutions such as

o
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RES-STATE44

BMP-USTR

RES-STATE456

RES-STATE 18

municipal facilities, hospitals, schools, libraries, and private residences.

There are approximately 32,000 registered USTs in Massachusetts and thousands of
underground heating oil tanks. According to Massachusetts Department of Public Safety
records, about 75% of all registered USTs are unprotected steel and vulnerable to
corrosion. Recent surveys estimate that 10-35% of all USTs are leaking. The exact age,
condition and location of many existing tanks are unknown, making it extremely difficult
to predict or prevent leaks.

Many older USTs were designed and manufactured from bare carbon steel and have no
protection against the corrosive action of the soil and water (the installation of bare steel
tanks is now illegal). Corrosion of these bare steel tanks is by far the most serious cause
of leaks threatening groundwater quality. Buried piping of above ground tanks can also
pose a serious threat to groundwater, since it is also susceptible to corrosion. However,
any UST system whether old or new, can pose a threat to the environment. UST leaks
can result from defects in tank and piping materials, improper installation, mechanical
failure of pipes and fittings, or improper maintenance, and any protected steel tank can
corrode if the corrosion protection is not properly installed and/or maintained.

®

Recent surveys of DEP files on
confirmed hazardous waste disposal
sites reveal that leaking underground
storage tanks (LUSTs) are a major cause
of soil and groundwater contamination in |
the Commonwealth. These surveys | NOTE:

show that between 50 and 71 percent

of all confirmed sites were caused by " Cleanup costs may be prohibitively
leaking underground storage tank expensive, for example:

S_VStems' In addition, it is estimated that It took over three million dollars and nine
eight of every ten leaks from those USTs years to clean up Provincetown’s South
reached ground or surface water. Since Hollow wellfield (located in the neighboring
1960 when data collection started, town of Truro) after gasoline from a leaking

releases of petroleum products from underground storage tank contaminated the

i s ; dwater.
USTs and piping, or from spills and gouneimate:
I”egal disposals have contributed to the ® Underground storage tank owners and
closure (temporary or permanent) of 15 owners of land in which the tanks are
public water supply wells and two public buried could be held legally responsible for

cleanup costs under the 1983

surface water supplies. These incidents Massachusetts Superfund Act (MGL ¢ 21E).

account for 12% of all water supply
contamination events during that time From: Noake, 1989 J
period.

Tank systems nearest to wells and surface water supplies are a serious risk due to the
short time of travel before contaminants reach the water supply. Many municipally
owned USTs are at or near the wellhead, since water suppliers often use these USTs to
store backup fuel for emergency generators. Several municipalities in Massachusetts
have taken steps to remove these high risk tanks.

Fuel from a leaking underground storage tank can result in contaminated soil and
groundwater that is especially difficult to clean up. Gasoline and fuel oil are not easily
dissolved in water and are less dense than water so they float on the water table.
However, several gasoline additives, such as benzene and toluene, are soluble and will
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dissolve in the groundwater as the gasoline plume floats on the water table. When fuel
from a leak or spill moves through the soil above the water table, the fuel coats the soil
particles and leaves behind a residue of fuel trapped in the soil pores. As rain and melting
snow percolate through the soil, the soluble components of the fuel will be flushed out.
Once in solution, these highly mobile contaminants can move with the recharge water
and enter the groundwater system.

UNDERGROUND
STORAGE TANKS
&)
Contamination Evidence: Y SR
al 2% -\

* Petroleum odor in wells
or basement

* Tank inventory losses

¢ Spills

» Detection of leaks

Causes:

¢ Corroded tanks

* Poor installation and/or
maintenance

* No testing for tank leaks

¢ Poor inventory control

* No leak backup
containment

e Deterioration of

CONTAMINANTS:
abandoned tanks e Gasoline @ Heating oil
e Diesel fuel e Acids e Solvents

Prevention:

* Proper installation, Figure 1.20 - Reprinted, in part, from "Groundwater Contamination", Lyle S. Raymond,
maintenance, leak Jr. 1988, New York State Water Resources Institute, Center for the Environment at
testing and inventory Cornell University.
control

* Permit compliance URBAN RUNOFF

e | eak backup
containment Urban runoff accounts for approximately 50 percent of the

* Removal of abandoned
tanks or filling with
inert material

nonpoint source pollution in Massachusetts. It is also a
major cause of eutrophication and bacterial contamination
to the waters of the Commonwealth. Urban runoff presents
the greatest threat to both surface water and groundwater
in Massachusetts (DWPC, 1989b).

RES-STATE46
RES-FED 2
RES-FED 8

Urban runoff is a by-product of development. Most all urban areas and roadways are
constructed with drains to prevent flooding. Historically stormwater management simply | BMP - See
meant flood control. Flood control measures, designed to move large quantities of water | Urban Runoff
from an area, or control velocity, often do not protect water quality. These drains | BMPs
usually empty into the closest stream, brook, lake or other waterway. When it rains all
of the accumulated pollutants get carried directly into the waterway. Urban runoff is not
confined to cities and shopping malls. Even drainage from a small town with only one
main street can have a significant impact on a local waterway.

The quality of the runoff water is reflective of the land use activities in the contributing
watershed . All of the land uses described in this chapter may contribute to the quality
of runoff measured at some point downstream from the activity. Urban runoff is the
most widely diverse and most influential of all the established EPA nonpoint source
pollution categories.

DEP
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URBAN RUNOFF

Contamination Evidence:

¢ Detection of chemicals,
metals, nitrate,
petroleum, etc. in well
water

Causes:

* Spills

¢ Random waste disposal

* Abandoned commercial/
industrial sites v

» Motor vehicle emissions

¢ Fires
» Pet Waste
CONTAMINANTS: ; ; :
@ Bacteria @ Nitrates @ Lead @ Road salt : Prevention:
@ Asbestos @ Hydrocarbons e Gas/oil
o Dog feces o Fire residues e Pesticides ¢ Provide public

information/education
¢ Sweep streets
* Enfarce anti-dumping

Figure 1.21 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond,
Jr. 1988, New York State Water Resources Institute, Center for the Environment at

C Il Uni s codes
omell University. » Construct vegetated
. collection and
Urban runoff moves contaminants from a source area to a infiltration basins for
deposition area. Sources include roads, parking lots, turf street runoff

areas, roofs, and storage and disposal facilities for | ¢ Clean up abandoned
commercial/industrial

sites

industrial, commercial and domestic wastes. Deposition
areas may be a long distance away from the source of the
pollutant. Some of the contaminants associated with urban
runoff are bacteria, nutrients, lead, road salt, asbestos, petroleum products, solvents, fire
residues, pesticides, fertilizers, and many more depending upon the land use in the
contributing watershed.

In rural or undeveloped areas, most of the precipitation infiltrates into the soil and
supplies recharge water to the aquifer, thereby reducing the volume of runoff and rate
of overland flow. In urban areas, however, two factors influence the volume and rate of
flow of stormwater runoff:

1) The amount of impervious (paved or otherwise covered) surface area;
2) The stormwater control features.

An increase in impervious surface area reduces the amount of infiltrating water to the
gfnsjgfﬁ i aquifer (recharge) and increases the volume of surface runoff.

Res-sTATE46 | The EPA is now defining stormwater that is conveyed through any type of drainage
RES-FED 8 system including pipes, ditches, trenches and swales as point sources of pollution.
Certain industrial facilities, construction sites over 5 acres, and large municipalities (over
100,000) are now required to obtain a NPDES Permit (National Pollutant Discharge
Elimination System) for their stormwater discharges. These permits require that each
site has a Pollution Control Plan that contains appropriate BMPs to control stormwater
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and protect receiving water quality. For more information about the Stormwater Permit | RES-FED 8
Program contact the U.S. EPA, Region | or the Massachusetts DEP, Office of Watershed | RES-STATE46
Management in North Grafton.

TYPES OF STORMWATER CONTROLS AND POTENTIAL WATER QUALITY IMPACTS:

BMP-RRSP

m Stormwater Sewers - Street drains receive runoff from the land, building roofs, i

pavement, and through infiltration from groundwater. Street catch basins are often
receptacles of accidental and illegal dumping of wastes, including waste oils. Storm
drains are a potential conduit for nearly any type of natural or society-generated
pollutant. Past practices of locating drain outlets at ponds, streams, wetlands, and
estuaries have resulted in direct contamination and degradation of these water bodies
(Morehouse, 1988).

m Catch Basins and Retention Ponds - A catch basin is a settling chamber installed in a | BMP-IB
storm drain to retain heavy debris such as dirt, leaves and other refuse (called sump
sediment). Catch basins may be connected to pipes that discharge the stormwater runoff
to streams or other surface water bodies. In a leaching catch basin there is no outlet pipe BMP-IT
and the water percolates through the sump sediments and drains from the catch basin
by infiltrating the underlying soils.

Without routine maintenance, catch basins can increase the concentration of | BMP-SC
contaminants in stormwater. Sump sediment that is not removed on a regular basis is
churned up and resuspended when stormwater enters the catch basin. Contaminants in
the sediments are carried with the turbid stormwater as it flows through the outlet pipe
‘and into a surface water system. Stormwater flowing into leaching catch basins that
have not been properly maintained will percolate down through a thick layer of sump
sediments. Contaminants in the sediments are leached out and carried with the water as
it infiltrates the underlying soils.

® Retention Basins reduce the velocity of stormwater runoff by holding and releasing
water at a controlled rate. When stormwater enters the retention basin, sediment settles
to the bottom while oil and grease rise to the top. Retention basins gradually discharge
accumulated water through the underlying soils. Some basins are equipped with overflow
systems that discharge excess water to the surface water bodies. Like sump sediments
in catch basins, settled sediments in retention ponds must be periodically removed;
otherwise, incoming stormwater churns up the accumulated sediments and additional
contaminants are released to the water that infiltrates the underlying soil.

BMP-RP

In heavily developed areas, leaching catch basins and retention basins do not effectively
treat stormwater before discharging it to the soils. The soil has a limited capacity to
attenuate heavy metals and filter bacteria and pathogens. Runoff that contains mobile
contaminants such as sodium, chloride, nitrogen, solvents, and gasoline passes through
leaching catch basins and retention basins relatively untreated. Although these
stormwater collection systems were designed to provide recharge water to the
groundwater system, leaching catch basins and retention basins generally do not provide
adequate treatment of discharge water and can be a serious threat to groundwater
quality.
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VEHICULAR SERVICES

Automotive service stations, body shops, fuel stations, automotive dealerships, and
rustproofing operations are included in this category.

RES-STATE44 | The most common waste products generated by vehicular service operations are waste
RES-STATE18 | ojl, fuel, antifreeze, solvents, used filters and batteries. Groundwater contamination
gfﬂiﬂéﬁ” results from the improper storage and disposal of products, careless/accidental spills,
BMP-USTR leaks and the release of wastes to floor drains. Vehicular service operations normally
BMP-WSPZ have underground storage tanks for fuel and oil. These tanks and their pipes are a threat
RES-STATE46 | to groundwater quality if they are leaking and a potential threat if they are old, rusty or

improperly installed.

WELLS (MA Audubon, 1985)

RES-FED 6 Contaminants can enter a well from the same land area (natural recharge area) that
RES-STATE18 | gypplies the well with water. If contaminated groundwater enters the area of influence,
Polluted Dug wel Water tight Abandoned | req water WELLS ’
waRranes 7y (wellcovernot  wall cover Wel bﬁ‘"" entors well G

Wells are potential
pathways for
contaminants to
enter groundwater

Contamination Evidence: -

high
ls in well

water L
e Well water turbidity
¢ Detection of other
contaminants in well

water
EBoh e A A S e S S S _C_au—m:
CONTAMINANTS: : : : ; :
e Diverse; specific to area : & : ¢ No well casing or leaky
casing
Figure 1.22 - Reprinted, in part, from "Groundwater Contamination”, Lyle S. Raymond, e Well cover not
Jr. 1988, New York State Water Resources Institute, Center for the Environment at watertight
Cornell University. ¢ Open abandoned wells

® Groundwater movement
from contaminated

or its upland recharge areas, the contamination will i

eventually reach the pumping well. Likewise, if the area of
influence expands due to overpumping or a reduction in Prevention;
precipitation, contaminated groundwater within the
expanded area of influence will also be pulled toward the |* Watertight well cover
well.The contamination will reach the well if the pump |* Tight well casing
: ¢ Tight plumbing

continues to draw water from the expanded area of Ll
influence. Often, the area of influence contracts again, e Identify and seal open
especially after heavy rains. If this occurs, the contaminated abandoned wells
groundwater may never reach the well. Instead, the natural
groundwater flow pattern will prevail once more and
contaminants may flow toward the natural discharge area instead of toward the well. To ‘
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prevent contamination of the well, the area of influence and upland recharge areas should | BMP-WLB
be identified and protected. BMP-WSPZ

If surface water from ponds, lakes and rivers is being pulled into the well via induced
recharge, a pollutant that enters the body of water upstream of the well is a potential
source of contamination. Runoff from golf courses, parking lots, farms, wastewater
discharge from industry, and leachate from septic systems are examples of potential
pollution sources.

Contaminants can also enter a well by way of stream infiltration. Water from adjacent
surface water sources can enter the well if pumping lowers the water table to an
elevation lower than the adjacent surface water. Polluted surface water travels through
the soil to the depression cone and directly into the well. The types of pollutants will
vary according to the pollutants in the stream but will have a tendency to reflect highly
soluble pollutants such as nitrate-nitrogen.

5&..!:'

RES-STATE37

STREAM INFILTRATION

Contamination Evidence:

e Qdors in well water

¢ Other changes in well
water quality

¢ Detection of excessive
bacteria, chemicals in
well water tests

Causes:

e Polluted stream or lake
water enters well

CONTAMINANTS:
e Varies according to

Prevention: pollutants in stream
* Locate well away from Figure 1.23 - Reprinted, in part, from "Groundwater Contamination", Lyle S. Raymond,
stream or lake Jr. 1988, New York State Water Resources Institute, Center for the Environment at

e Test well water
regularly for potential
contaminants

eChange to public water WOOD PRESERVING
supply if feasible

Cornell University.

Wood wused in the
construction of outdoor _
decks, fences, boats, pilings, docks and telephone poles NOTE:
is treated to make it water resistant and to protect it

from the damaging effects of termites and other
insects. A typical wood preserving operation uses any
of the following processes to treat and condition raw
wood and lumber: steaming, kiln, or air drying. The
principal wood preserving agents used in these
processes are phenols, such as creosote and
pentachlorophenol (PCP), and two compounds that
contain heavy metals: chromated copper arsenate (CCA)
and ammoniacal copper arsenate (ACA). If areas where
these activities take place are poorly sited and/or are
exposed to direct precipitation or runoff, contamination of groundwater and surface

® In the town of
Tewksbury, phenols have
been found in a waell
adjacent to a storage area
for treated telephone
poles

From: Noake, 1989
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water is possible.

Figure 1.24 illustrates the magnitude of the impact from nonpoint source pollution from
the major land use activities on Massachusetts rivers, lakes, and coastal areas,
respectively (DWPC, 1989b). The greatest nonpoint source pollution threat to lakes is
from urban runoff (45%) and land disposal; mostly septic system failures (40%).
Nonpoint source pollution in rivers is predominately from urban runoff (49%). Salt water
nonpoint source pollution problems originate mostly from urban runoff (48%) and
marinas/boats (35%).

PERCENT OF PROBLEM

NONPOINT SOURCE POLLUTION
PERCENT OF LAND USE IMPACT ON
MASSACHUSETTS SURFACE WATERS

LAND USE CATEGORY

% Rivers . Lakes D Coastal

Figure 1.24 - Nonpoint Source Pollution Percent of
Land Use Impact on Massachusetts Surface Waters
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CHAPTER 2

A NONPOINT SOURCE
MANAGEMENT PLAN FOR
YOUR COMMUNITY

This chapter presents guidelines for designing and implementing a nonpoint source
pollution management plan. The goal of a nonpoint source management plan is to: 1)
establish a database for the community; 2) maintain existing water quality (surface water
or groundwater); 3) improve impaired water quality; 4) provide a process for identifying
appropriate and effective best management practices; 5) optimize chances of receiving
federal and state funding to implement these goals.

Focusing a community’s resources, or "targeting”, is recommended as a means of
optimizing the visible water quality improvement, thereby generating public support and
participation for water quality protection programs. Ideally, the community management
plan should target priority areas in coordination with state goals (DWPC, 1989b).

WHAT IS A COMMUNITY NONPOINT
SOURCE MANAGEMENT PLAN? (Zoto, 1990)

A community Nonpoint Source Management Plan is a voluntary intramunicipal approach
(involving Board of Selectmen/Mayor, Board of Health, Conservation Commission,
Planning Board, Zoning Board of Appeals, etc.) to protect surface water and
groundwater. It is designed to protect the natural resources of a community and is
tailored to address the number and type of land uses that act as potential threats.
Communities can use their nonpoint source management plan as a blueprint to initiate
and direct actions that protect and manage water resources and related land uses. The
plan can also be used to bring attention to the need for state financial, technical, or
planning assistance. The uitimate goal is to prevent nonpoint source pollution from
occurring. Without exception, pollution prevention and source reduction are more
effective and less costly than remediating an existing problem.

et Nonpoint Source Management Manual
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The steps taken to implement a nonpoint source management plan will vary among
communities, depending upon the resources to be protected. Strategies for protecting
natural resources should be flexible to allow for modification and improvement to ensure
that the most effective best management practices are employed. Upon request, the
RES-STATE46 | Nonpoint Source Section of the DEP will review your plan, noting areas of concern as
well as directing communities toward informational sources and/or other resources.

WHAT ROLE CAN LOCAL BOARDS OR COMMISSIONS PLAY?

Strategies used by cities and towns for nonpoint source pollution protection will depend
on financial resources, geology, and land use characteristics.

Board or Commission Members Can:

Establish a nonpoint source committee with representation from
each town board/commission. Include several interested citizens
if possible.

Take a leading role in the preparation of the mapping for inventory
and analysis of your community’s natural resources and land use
activities (see framework preparation below). Some maps may
already be done for you. Check your town’s open space plan and
master plan.

Review development plans and prepare comments in a timely
manner. This review is critical to the Planning Board when issuing
plan approvals, and to the Conservation Commission when setting
orders of conditions.

Assist the Planning Board in the creation and adjustment of zoning
districts.

Use the regulatory process to address problems (see Chapter 3).
Review existing local bylaws/regulations to determine adequacy
and effectiveness.

Provide timely updates, newsletters, memos, and comments to the
other boards and commissions concerning nonpoint source issues
in your community.

Request assistance from the Regional Planning Agency, especially
if elements of the plan will require cooperation from several
communities. These groups can coordinate muliti-town efforts
within watersheds of concern.
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The following section explains steps 1 through 10 above. Refer to maps 1 through 12 at
the end of this chapter for examples of the overlay maps. The steps taken to prepare a
nonpoint source management plan will vary among communities, and will depend on the
resources to be protected. A comprehensive framework is presented here, but not all of
the steps or overlays may be necessary to complete for your community.

u STEP 1. Construct a base map of your community to provide boundaries for your plan
and to create a foundation layer for various overlay maps.

This step is simple, but important. This map should contain basic information that will
appear on all the finished maps of a nonpoint source management plan, such as:

~boundaries that define the area, selected orientational features, and landmarks within the
boundaries. It is recommended that you start with the USGS topographic map to prepare
the community base map as these maps aiready illustrate roads, developed areas, rivers,
lakes, streams, and large wetlands.

The map should be at a useful scale; too small a scale will cause the map to be cluttered
and difficult to read; too large a scale will create a large, cumbersome map. One common
practice is to use the same scale map as the USGS topographic sheets (1":25,000). If
the USGS sheet is chosen, then a plastic or mylar overlay sheet should be prepared from
the topographic map that shows only the town boundaries and the road system. USGS
quadrangles can be obtained from area bookstores or sporting goods stores, or by
contacting the following addresses:

el Nonpoint Source Management Manual
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RES-FED 2
RES-STATE 33

U.S. Geological Survey Cartographic Services

Federal Center 102D Hasbrouck Lab
Box 25286 Univ. of Massachusetts
Denver, Colorado 80225 Ambherst, MA 01003
(303) 236-7477 (413) 545-0359

m STEP 2. Be familiar with the existing natural resources within your community.

This step requires the preparation of a series of up to seven mylar overlays (to go over
the base map) that illustrate the soil and water resources in your community. Remember,
it may not be necessary to prepare all of these maps, depending on the resources and
goals of your community. Evaluate each of the overlay topics, and decide if it is
appropriate to illustrate them.

The first overlay (Map 1) illustrates the areas in your community with land slopes in the
following ranges:

e 0-8% - Flat to Moderate

e 8-15% - Moderate to Steep
e 15-25% - Steep

e >25% - Very Steep

Each range should be shaded with a different color so that areas of similar slope can be
distinguished. The greater the slope the greater the potential for:

erosion from construction
failure of septic systems
increased urban runoff

Slope data can be obtained through the U.S. Department of Agriculture, Soil
Conservation Service Soil Survey. Most towns in Massachusetts have a completed soil
survey which can be obtained at the local SCS office or Soil Conservation District Office
servicing your county. Slopes can also be interpreted from the USGS topographic
sheets.

The second overlay (Map 2) illustrates the surface geology of your community. This
overlay should include:

Sand and gravel deposits
Swamp deposits

Glacial till

Bedrock

Each category should be shaded with a different color to distinguish between areas of
dissimilar surface geology. Areas of sand and gravel deposits are superior for
construction, provide a good base for driveways and parking lots, act as a filtration
system for on-site septic systems, and are recharge areas for drinking water wells.
Sources for this data include the local soil survey obtained through the Soil Conservation
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Service, U. S. Geological Survey (USGS), and/or local Soil and Water Conservation

Districts.

The third overlay (Map 3) illustrates the surface water bodies within your community,

including:
Waterbody

¢ Ponds and Lakes
¢ Brooks, Streams, Rivers
e Reservoirs (Public Water Supply)

¢ Estuarine and Coastal areas

Data Source

USGS
USGS
Division of Water Supply (DWS)

USGS, Coastal Zone
Management (CZM)

This overlay should also include additional information about particular surface water

bodies such as:
Information
e (Classification of the water body,
including Anti-Degradation waters.

- ¢ Shellfishing waters-closed and open

¢ Stocked trout fishing rivers and streams
e Ponds/lakes with known water

quality problems

o Areas of Critical Environmental Concern
(ACEC)

Data Source

Division of Water Pollution Control
(DWPC), Office of Watershed
Management (OWM)

Division of Marine Fisheries, local
shellfish warden, CZM

Division of Fisheries and Wildlife.

DWPC, Congress of Lake and Pond
Associations, Conservation
Commission, Watershed Associations

DWPC, DEM, CZM, Conservation
Commission, MA Audubon

The fourth overlay (Map 4) illustrates the groundwater resources within your community.
Groundwater should be defined and illustrated on the map in terms of potential yield to

wells in gallons per minute (GPM):

* high - > 250 GPM
¢  medium - 50-250 GPM
* |ow - 5-50 GPM
* very Low - < 5 GPM

Each vyield category should be shaded with a different color to distinguish various
groundwater yields within the community. MassGIS can provide maps of areas that yield
at least 100,000 gallons/day (70 GPM). Sources of this information include the USGS
Hydrologic Atlas’, U.S. Geological Survey, DEP- Division of Water Supply, and your

RES-STATE 18
RES-FED 2
RES-FED 6
RES-STATE33

RES-STATE42

RES-FED 6
RES-STATE 18
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RES-FED 2
RES-FED 6

RES-SPEC
PUR 31
RES-STATE 17
BMP-O-SDS
RES-STATE 33
RES-FED 2

RES-FED 2

community water department. The following characteristics should also be noted on this
overlay:

Characteristic Data Source
¢ public supply wells DWS
® private wells Local Board of Health

or water department

¢ known problem areas/impairments DWS, Board of Health, DWPC, OWM
from nonpoint sources, such as: road
salt, illegal dumping, septic systems,
chemical contamination, etc.

Mapping major sources of groundwater within a watershed is useful because
groundwater frequently serves as a source of surface water flow. A map of these aquifer
areas can also be used to inform local Boards of Health, Planning Boards, Board of
Appeals, Conservation Commissions, and Selectmen of those locations within the
community that are highly vulnerable to groundwater contamination. Issuing permits for
new land use activities within these areas should be limited to those activities that have
minimal impact on groundwater quality. Land use activity within these sensitive areas
may be tied directly to a Board of Health regulation (MGL c. 111, § 31) that requires
specific "best management practices” for eliminating potential contamination.

The fifth overlay (Map 5) should illustrate soils with moderate to severe septic system
limitations in your community. These limitations are due to the following characteristics:

High water table

Slow percolation rate
Shallow depth to bedrock
Slope

Each area subject to potential subsurface disposal problems should be shaded with a
different color to represent the appropriate characteristic. It is important to note that
these limitations indicate "potential” only, and are not to take the place of a certified
"deep hole observation” or "percolation” test as required by the State Environmental
Code, Title 5. It is, however, very important when preparing a nonpoint source
management plan, to be aware of areas in the community that have a high potential for
surface water and groundwater contamination due to failure of on-site septic systems.
Sources for this information include the SCS soil survey for your town or county.

The sixth overlay (Map 6) illustrates soils with moderate to severe erosion potential
within your community. The erosion potential of soils is classified as follows:

¢ High potential
Medium potential
¢ Low potential

Each category should be shaded with a different color to distinguish dissimilar areas of
erosion potential. This information can be referenced when requiring sediment and
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erosion control features as part of the home owner’s or developer’s plan submittal. The
data for this overlay can be obtained from the Soil Conservation Service soil survey for
your community. Technical assistance for determining erosion potential can be obtained
directly from the Soil Conservation District office nearest your community.

The seventh overlay (Map 7) illustrates wetland areas within your community. This
overlay should include:

Wetland areas that exist adjacent to ponds and lakes
Wetland areas that exist adjacent to streams and rivers
Coastal and estuarine wetlands
Isolated wetlands

Certified vernal pools
Restricted wetlands

ACECs

Interpretation of wetland areas often varies
between communities. To avoid
misunderstandings, communities should
adopt a policy that clearly expresses the
definition of wetlands and their extent.

Sources to contact for this information These guidelines for mapping are not

include the Soil Conservation Service-soil cut in stone. If mapping seems too
survey, U.S. Fish and Wildlife overwhelming, then consider seeking
Service-national wetlands inventory, technical assistance or hiring a college

. . intern. Work closely with the person
DEP-Division of Wetlands and WaterWEys- doing the mapping, especially if he/she
Conservancy Program, and vyour local is outside your planning group, to

Conservation Commission. make sure that he/she emphasize the
most important mapping issues of the

. L. town. The whole experience should be
MassGIS maps are also available to assist in educational, if only to increase your

the delineation of wetland areas. These community’s awareness of what
maps will, however, only provide special features make your town
approximate boundaries of wetland resource unique and worthy of pride and
areas. The extent of the resource area under protection.

the jurisdiction of the Conservation
Commission is frequently much larger than
indicated by these maps. The exact boundaries of resource areas under the jurisdiction
of the Wetlands Protection Act (MGL c. 131, § 40) can be determined using the
definitions for each area provided in the Act’s regulations (310 CMR 10.00).

m STEP 3. Be Familiar With The Land Uses Within Your Community.

Identify the various land uses within your community and list the potential nonpoint
source pollution problems associated with each. As this information is compiled, note
areas where urban runoff is likely. Urban runoff, the main nonpoint source of pollution in
Massachusetts, is associated with all developed land uses, but it is most prevalent in
more intensely developed areas such as transportation corridors, commercial, industrial,
and dense residential areas. New construction activity, especially in areas with highly
erodible soils, can also degrade the quality of runoff and pose a threat to water quality.

BMP-E-SCS

RES-STATE33

RES-STATE 16
RES-FED 2
RES-STATE 2

RES-FED 2
RES-FED 5
RES-STATE 15

RES-SPEC

PUR 12

RES-STATE42

RES-STATE15

RES-SPEC
PUR 16
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RES-STATE40

RES-SPEC
PUR 10

RES-SPEC
PUR 15

RES-STATE 11
RES-STATE 2
RES-STATE41
RES-STATE45b
RES-STATE17
RES-STATE46

RES-STATE46
RES-FED 8

The eighth overlay (Map 8) illustrates all existing and planned land uses within your
community. Land-uses should be categorized and mapped as follows:

Agricultural and Open Lands

Forest Lands

Sand and Gravel Operations

Waste Disposal Areas

Urban Land (residential, commercial industrial)
Outdoor and Recreational Facilities

Agricultural land, forest, and sand and gravel operations should be shaded with different
colors since they usually occupy large areas of land. Other land uses can also be shaded
or coded using a map legend. Some of the resources for obtaining land use data include
the MacConnell land use maps - compiled from aerial photographs (available from the
University of Massachusetts), USGS topographic sheets, town assessors’ maps, planning
board maps, and regional planning agencies.

The ninth overlay (Map 9) contains land use activities within the community that are
considered major potential sources of contamination. For example, this overlay should
include the following types of activities:

Highway drainage discharges ¢ Snow dumping areas
Salt storage sheds ¢ Junkyards
Underground storage tanks e Sewer lines

[ ]

Landfills and dumps Utility easements
Hazardous waste generators (DEP registered)

Hazardous waste sites (DEP registered)

Marinas/Boat maintenance areas

Groundwater and surface water discharges

Gas stations

Map the locations of activities using symbols that are keyed to a legend. Best
management practices to address potential pollution problems associated with each
activity may also be shown on this overlay using descriptive symbols.

Many of the activities listed above are subject to permitting/ licensing in Massachusetts.
For help in identifying and locating these activities in your community ask the
Massachusetts Office of Watershed Management (DEP) or the U.S. Environmental
Protection Agency (EPA) for a list of permits and licenses that they have issued for your
town/city. The DEP is also developing a facility master file that will contain all DEP
permits for a given facility, both industrial and non-industrial. This resource is expected
to be available in 2-3 years. Activities that are operating without required permits and/or
licenses may also be discovered in this way.

The following list presents some of the permits and licenses required in Massachusetts
for activities posing a pollution risk. Contact the appropriate agency to obtain information
about sites in your community.
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In addition to the resources listed above, sources of the information may include: town
fire dept.- charged with-approving installation of underground storage tanks; town/state
DPW; town or regional sewer department; town assessors’ maps; Massachusetts
Division of Marine Fisheries; and Coastal Zone Management.

RES-STATE44
RES-STATE41
RES-STATE 28
RES-STATE 2
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RES-STATE40
RES-STATE 37

RES-SPEC
PUR 156
RES-SPEC
PUR 10

RES-STATE40
RES-STATE 20

RES-STATE 156
RES-STATE 8
RES-FED 7

RES-FED 2
RES-FED 3
RES-STATE 15
RES-STATE 33

RES-SPEC
PUR 12
RES-FED ¢

RES-STATE42

m STEP 4. Be Familiar With Various Zoning Districts and Land Use Classification
Categories Within Your Community.

The tenth overlay (Map 10) illustrates the current zoning districts within your community.
Zoning determines the type and intensity of development which may occur now and in
the future within defined districts. Zoning is a powerful tool that can be used to ensure
the long-term protection of water resources. Once a management plan has been
formulated, zoning can be used to define critical resource areas and restrict future land
uses within them. Consult your local planning board or commission for zoning maps.

The eleventh overlay (Map 11) shows existing special areas of protected land within your
community. This overlay may include:

Conservation restricted land

Municipally owned land (schools, town buildings, etc.)
Town forest and parks

Agricultural restricted lands

State land

Federal land

Sources for this material include the assessors’ maps and your local Planning Board.

The twelfth overlay (Map 12) depicts areas of flood plain delineation and zoning within
your community. Typically, as the most desirable building locations in a community are
used up, development spreads into the hills or begins to encroach into the floodplains.
Frequency of flooding and precise flood elevations must be known for floodplains to
ensure proper planning and growth management. It is also important to understand that
as an area develops, the amount and rate of runoff increases, thereby increasing the
flood elevation and extent of flooding. The elevations associated with the 100-year and
500-year storm events are the most common for delineating floodplains. One source of
floodplain information is the Federal Emergency Management Agency Maps (FEMA) for
100- and 500-year flood plains. Most Conservation Commissions have these maps, or
they can be obtained from FEMA directly or from the University of
Massachusetts-Amherst, Cartographic Services.

Geographic Information System (GIS):

Computer produced maps, referred to as Geographic Information System (GIS) maps can
be purchased by communities to assist in preparing the various overlays. These maps can
be obtained from the Executive Office of Environmental Affairs (EOEA), Massachusetts
Geographic Information System (MassGIS). MassGIS also provides quadrangle base maps
for the entire state. MassGIS can also provide mylar overlay maps depicting many
geologic, hydrologic and land-use features of the Commonwealth. MassGIS can create
mylar overlays with the following information:

e Watershed boundaries

¢ Hydrologic features

e Surface water supplies and groundwater withdrawal locations
¢ Roads
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Highly erodible soils

Political boundaries

Open space areas

MacConnell land-use information

u STEP 5. Identify and Prioritize your "Critical Natural Resources Areas”.

Identify the natural resources that are important to your community. For example, aquifer
recharge areas, such as wetlands, are critical if your drinking water supply is dependent
upon groundwater. Ponds and lakes may be important to communities that value water
based recreation, or if they are used for a surface drinking water supply. These decisions
will be unique for each community and should be based on input from all of the municipal
boards and commissions. These critical areas should be noted on the proper overlays.

Next, prioritize these critical areas and address high priority areas first. Your initial
activities will determine public acceptance of the nonpoint source management pian and
how it perceives nonpoint source pollution control in general. Choose a water quality
improvement or protection goal that is going to produce the greatest amount of positive
public reaction and support. Keep in mind that communities have limited funds,
particularly when it comes to funding new, untested programs.

m STEP 6. Delineate the watershed boundaries for your prioritized list of critical areas on
a separate set of overlays.

Mapping watershed boundaries is most accurately accomplished using the USGS
topographical maps. Briefly, this is accomplished by drawing a line between the ridge
tops within the watershed resource area. It takes practice to delineate watershed
boundary lines. Your community engineering department or your local Soil Conservation
Service office can assist in this task. Many watershed boundaries have already been | gres.rep 2

delineated, particularly for the major rivers and their tributaries (called river basins and | RES-STATE33
sub-basins) and some lakes. For information about previously mapped watersheds RES-STATE46

contact the agencies listed in the adjacent margin. RES-STATE17
RES-STATE 6

RES-STATE 15
RES-STATE 2

RES-FED 6
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RES-SPEC
PUR 16

RES-FED 8
RES-STATE46

Delineate critical watersheds on one of the above overlays or on a separate set of
overlays (one for each critical area). The watershed for your critical resource might
extend into an adjacent community {or communities). It may require a cooperative inter-
community effort to accomplish complete protection of a natural resource.

u STEP 7. Identify and map all land uses and potential sources of pollution that fall
within the delineated watershed for the critical resource in question.

Start by describing the watershed, referring to the overlays created in step 2. For
example: " The watershed for this resource is comprised mainly of glacial till soils on
moderately sloping land. The watershed can be characterized as having soils that do not
erode easily but can be expected to have severe limitations for the installation of septic
tank-leachfield systems.”

Next, identify the various land
uses that exist within the
watershed of the critical
resource by using the overlays

from step 3. Use personal Example
knowledge of the area as
another source of information. A 50 acre watershed containing the following land
Schedule a field trip to view the uses:
watershed and verify and/or ® 1 junkyard
update the land use map. ® subdivision with 2B, half-acre, unsewered, single
Transfer this information onto 1fam"V homes

. .. B 1 gas station
the appropriate critical resource m 2 underground storage tanks (UST)
overlay map. m 1 sait storage shed
Show all potentia' sources of Possible pollutants include:
contamm.at'lon on the overlay Pf W junkyard - brake and transmission fluids,
the critical area. This antifreeze, batteries, gasoline, and
information should also be field motor oil.
verified. B subdivision -  herbicides/pesticides, nitrogen and

phosphorus (septic systems).

. . B gas station - gasoline, diesel fuel, antifreeze,
Describe the watershed in motor oil, and degreasing solvents,
terms of the land uses w UST - gasoline, diesel fuel, heating oil.
occurring there and poss|b|e B salt storage - sodium chloride
pollutants  associated with

them.

= STEP 8. Develop a Water Quality Sampling Program

The best way to assess the impact of nonpoint source pollution on the water resources
in your community is to implement a water quality sampling program. It is strongly
recommended that technical assistance be obtained before undertaking this step due to
the high cost and the need to maximize benefits from the data obtained.

Guidance on developing and implementing effective sampling plans is available from the
Environmental Protection Agency (EPA), the Massachusetts DEP, Office of Watershed
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Management and Division of Water Pollution Control, Massachusetts Division of Marine
Fisheries, and the Massachusetts Division of Fisheries and Wildlife. There are also several
citizen monitoring or "lay monitoring” programs in Massachusetts that can help groups
organize a river or lake water quality monitoring effort, including the MDFWELE-
Riverways Program and the Massachusetts Waterwatch Partnership.

Use the prioritized critical resource list compiled in step 5 to begin developing your
monitoring program. Focus monitoring resources on the top priority area(s) and design
sampling programs for those rivers, streams, wetlands, lakes, etc. within the watershed
boundaries of this area. Ultimately, the size and scope of the program will depend on
economic resources and the number of committed participants.

Elements of a complete water quality sampling program inciude:
1) Dry Weather Sampling - Dry weather sampling programs establish baseline water

quality conditions. in this way, continuous sources of pollutants can be isolated
and their relative impacts determined.

2) Wet Weather Sampling - Wet weather sampling programs are conducted to
examine the effect of storm water runoff. Sampling is usually conducted at the
outlets of major storm drains, near drainage ditches, along areas of bank erosion,
in sensitive receiving water areas such as shellfish beds, and in other areas where
polluted runoff may occur. These programs, when done in conjunction with dry
weather sampling, can document worse-case conditions and help in isolating
sources of concentrated runoff from nonpoint sources such as storm drains and
urban development.

3) Best Management Practices (BMP) effectiveness - To analyze the effectiveness
of implemented BMP’s, dry and wet weather samples are collected prior to and
following BMP installation. By comparing the results of the pre and post
implementation sampling, the actual pollutant removal effectiveness of the BMP
can be determined.

4) Long Term Water Quality Trends - Sampling programs are conducted over
extended periods of time to determine long-term pollution impacts.

Before sampling, a water quality sampling plan should be developed. Factors to consider
when developing an effective water quality sampling plan include:

e establishing proper sampling locations;
¢ determining parameters of concern (i.e., flow, bacteria, nutrients, etc.);

s selecting the correct type of sampling program (dry weather, wet weather, BMP
effectiveness, or long-term); and

* determining the number and frequency of samples to collect.

RES-STATE17

RES-STATE 28

RES-STATE 2B

RES-SPEC
PUR 9
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RES-STATE 33
RES-STATE 37
RES-FED 2

RES-STATE46

= STEP 9. Identify "Best Management Practices™ for the existing and planned land use
activities within the critical resource watershed.

Best management practices should be selected to accomplish the water quality
protection goals established in your management plan.

There are many agencies that can help you decide which best management practices to
use for various land use activities. For instance, if you have farming activities within the
boundaries of the critical area watershed, contact an agricultural agency, such as the
Massachusetts Department of Food and Agriculture, Cooperative Extension, or the Soil
Conservation Service. These types of agencies can provide you with the most updated
information regarding practices that will best achieve your goals. Consult the DEP-Office
of Watershed Management, Nonpoint Source Section for additional information about
BMPs for all categories of nonpoint source pollution. The best management practice that
is chosen should be described in narrative form for each area of need and should also be
shown on the overlay map of "potential sources of contamination”.

= STEP 10. Analyze Your Data and Develop a "Nonpoint Source Management Plan”.

Analyze the data you have collected and examine what actions you, as town/city
officials, should undertake to reach your community objectives.

Utilizing the information you have gathered to formulate an action plan requires not only
analysis but also judgement about priorities. One useful approach to analyzing data is to
establish working committees made up of concerned citizens and key members of your
local nonpoint source committee. If possible, involve the people that gathered the initial
information. For a committee to take ownership of the project, it needs to be involved
from the start. Request that each committee develop a recommended action plan for a
specified nonpoint source pollution control goal. At the beginning, hold a joint meeting
with all committees present so that everyone understands the overall nonpoint source
management objectives and goals of the community. If there is general understanding
initially, the individual committees will be more likely to come back with suggestions that
the whole group of town/city officials will feel comfortable with.

The overlay maps and data collected on a high priority resource area of your community
show the following potential nonpoint source problems:

* In a pond designated as a primary recreation area for the town there is noticeable
discoloration of the water and excessive weed growth. This body of water is also
listed in the town master plan as a potential backup drinking water source.
Several areas of sediment deposition in the upper reaches of the pond at the
outlet to the pond’s sole contributing tributary are also present.

¢ Upstream reaches of this tributary contain aquatic plant species indicative of high
nutrient concentrations. There are no visible discharges, but there is a working
farm nearby.

Page 2-14 |
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Within the watershed and adjacent to this tributary is a residential subdivision
currently under construction.

The DEP data obtained from the Division of Water Pollution Control note a history
of complaints concerning the condition of the pond and indicate agricultural runoff
into the main tributary may be impacting the pond.

The land use map compiled by the nonpoint source management committee
shows that there is also a town DPW garage/storage area and a golf course
located within the watershed area of the pond.

The committee forms the following action plan:

1. Verify the identity of major pollution contributors (via DEP, field work, town or
EPA records).

2. Contact the contributors to make them aware of the problem and request
compliance. Explain what is expected for compliance. Ask for their voluntary
cooperation and solicit their input for remedies to the problem. For example:

¢ For_a farm: Working with the farmer, contact one of the various farm | BmpP-AMP
assistance agencies. Most, if not all, farm operations have an agreement | BMP-VTP
with at least one of these agencies: Soil Conservation Service, Agricultural ngP'SP
Stabilization and Conservation Service, Cooperative Extension, Mass. RESZ:ZEg f
Dept. of Food and Agr-iculture,' or Conservation Qistricts. These ggencies RES-STATE 37
can assist the farmer in selecting and implementing the appropriate best | Res-STATE19
management practices to mitigate agricultural runoff and address local | RES-STATE33
concerns. :

e For DPW garage/road salt storage: Work with the Department of Public | pee s1aTE41
Works to reduce the amount of road salt used; change the sand/salt ratio; | res-spec
post the roads; consider a water resource buffer zone; cover exposed salt PUR 21
storage piles. BMP-RSSF

BMP-RRSP

* For a golf course: Request reductions in applications of fertilizer and | o01p Amp
pesticides as well as careful timing of applications that target pests and
avoid high runoff events; suggest planting vegetative buffer strips near
tributary drainage areas. Some of the same agencies that assist farmers,
such as the Massachusetts Cooperative Extension (see above), could also
provide BMP guidance to local officials and golf course operators.

e For a construction site: Work with the developer to address problems of | res-FED 2
soil erosion and resulting sedimentation from the construction site. Review | RES-STATE46
the Order of Conditions for the construction site and make provisions for | RES-STATE17
enforcement. Modify the existing Order of Conditions, if necessary, to BMP-E-SCS
reflect the current environmental issue.

3. Contact all relevant public officials to alert them to the need for compliance (and
lack thereof).
4. Monitor sources and regularly notify responsible parties of their compliance:
"congratulations” for improvement or achieving compliance; expression of "regret
o)
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and disappointment” for continuing non-compliance.

5. Inform the public of the lack of compliance, lack of enforcement, or progress
being made using press coverage dramatizing water quality problems and public
meetings.

6. Explore additional probable origins of nonpoint source pollution (DPW garage, golf
course, farm activities).

RES-STATE 17 7. Request assistance from appropriate agencies and organizations to address the
RES-SPEC current water quality problems in the pond. Work with the DEP-Division of Water
PUR 16 Pollution Control, Watershed Associations, the Congress of Pond and Lake
Rﬁﬁ':';ic Associations, and/or "lay monitoring” groups to help formulate a pond
RES-SPEC restoration/preservation strategy.
PUR 9

8. Develop and launch a public information program designed to encourage
BMP-PE homeowners and small business within the watershed (particularly those who live
adjacent to the pond) to use the following best management practices:

BMP-HMB ¢ reduce the use and disposal of hazardous household materials;

* adopt a periodic clean-out/maintenance program for on-site septic
BMP-O-SDS systems near the pond (at least once per year);

BMP-SSU
e apply lawn fertilizers/herbicides/pesticides sparingly, if at all
BMP-AMP (consult product label), get a soil analysis to determine needs, do
not apply directly near pond (maintain buffer strips);

¢ reduce activities that encourage shoreline erosion, such as: nearshore land
clearing, powerful boat engines in sensitive areas, erodible shoreline
pathways or boat accesses.

9. Decide if the town has the regulatory tools in place to enforce compliance if all
else fails. If necessary, adopt regulatory approaches (bylaws, regulations, zoning)
to prevent future nonpoint source pollution problems.

The following transparencies (maps 1 through 12) are examples of steps 1 through 4
above. They were prepared for the Massachusetts Water Resources Authority (MWRA)
and Cambridge Water Board by the Metropolitan Area Planning Council (MAPC). The map
overlays are part of a study entitled "Cambridge Reservoir Watershed Protection Plan”
(MAPC, 1989).
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CHAPTER 3

REGULATING NONPOINT
SOURCE POLLUTION

INTRODUCTION

To protect potential drinking water sources and to meet our national mandate of
swimmable and fishable surface waters and no net loss of wetlands, it is often necessary
to regulate land uses in watersheds of important groundwater and surface water
systems.

There are several statewide programs that regulate land use to protect water quality in
Massachusetts. In addition, in this state, cities and towns have the authority to pass
laws on any subject riot deliberately preempted by the state as long as the communities
follow the rules for local governments as stipulated in state law. Most legal decisions
that strike down local controls occur because of procedural and technical issues rather
than because of the purpose of the bylaw (MA Audubon, 1984).

Ultimately, the prime responsibility for protection of
local water resources from nonpoint source pollution
rests with municipal boards and commissions.

Municipal boards and commissions have the authority to enact city or town land use
controls to protect local water resources through either: zoning bylaws (MGL c. 40A),
local bylaws and ordinances (MGL c. 40), or Board of Health regulations (MGL c. 111).

To enact local nonpoint source pollution controls that are effective and support the goals
of the entire community, municipal boards and commissions must work together. Also,
it is very important that the public be informed and involved from the very beginning of
any nonpoint source pollution control effort. Public support is essential to the success
of any new bylaw/regulation. In addition, to make the most efficient use of town/city
resources, municipal officials should be familiar with pre-existing controls and strive to
enforce them before passing new ones.

For any action, be it zoning, bylaw, ordinance, or regulation, municipal officials should
always consult the town counsel/city solicitor for input and advice early in the process.
The expertise of these individuals should be sought as necessary to ensure that the goals
of local boards can be effectively implemented. While arrangements between boards and
their legal advisors vary, generally the drafting of regulations is a collaborative effort.
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Studying model bylaws and ordinances provides-an excellent introduction to approaches
taken by other communities. When local officials have identified their needs and
priorities, town counsel or city solicitor can recommend the most effective
implementation of existing authority, use of a model tailored to the local situation, or the
development of new provisions.

Your counsel will also be aware of the results of any recent cases where municipal
efforts have been challenged and can advise on how to avoid pitfalls. State statutes and
regulations also change over time so it is important to ensure that municipal efforts, both
existing and proposed, are consistent with the current legal framework. Although
assistance is available in many forms and from many sources, including organizations and
state agencies, cities and towns should rely on their own counsel for legal advice.

The chapter begins with a description of
relevant state programs. Sections that
describe the authority and responsibility of
each board and commission relative to local
nonpoint source control options follows. A

step-by-step guide on how to write a NOTE:

regulation is prov_lded as well as se\{eral This chapter presents an overview of
model bylaws/ordinances and regulations state and local regulatory authority
demonstrating examples of current (as of | to control nonpoint source pollution,

and it is in no way intended to serve
as legal advice to towns and cities of
the Commonwealth. The regulatory
information contained in this chapter
A NOTE ON MASSACHUSETTS is continuously changing, and
LAWS AND REGULATIONS although the Department anticipates
updating this manual through the
substitution of new pages, towns

1991) local controls.

MGL = Massachusetts General Laws and cities should be aware that

statutes, regulations and other legal :
C. = A chapter of the MGL structures may change. J
§ = A section of a chapter

The Massachusetts General Laws are organized into chapters, and each chapter is
divided into sections. Your town hall (Selectmen’s Office or Police Station) usually has
a full set of the state laws. You can also obtain them at your local county courthouse
and some public libraries.

CMR = Code of Massachusetts Regulations

Massachusetts numbers the regulations according to state department and subject. State
regulations can be found at the State House Library or purchased at the State House
Bookstore. You can also obtain copies of these regulations at your local county
courthouse and some public libraries.

Page 3-2
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STATE REGULATORY PROGRAMS
AND RESPONSIBILITY

The statewide regulatory programs that help protect water resources from nonpoint
source pollution in Massachusetts include the following:

® The Massachusetts Wetlands Protection Act is considered by some to be one of the
strongest wetland laws in the nation. By regulating land use in and near wetlands, this
program protects valuable wetland functions as well as wetland habitat. The Wetlands
Protection Program is administered at the local level by the municipal Conservation
Commission and at the state level by the Division of Wetlands and Waterways (DWW)
in DEP. A more complete description of this program can be found in the Conservation
Commission section of this chapter.

® The Wetlands Conservancy Program, also administered by DWW, employs a proactive
approach to protecting wetlands. The program photographs and maps the state’s
wetland resources using color infrared aerial photography, orthophoto base maps, photo-
interpretation, field verification, and Mass GIS. From 1966 to 1987 this program also
placed permanent restriction orders on wetlands in over 50 coastal and inland
communities in eastern Massachusetts. Although the placement of new restriction
orders has been suspended pending reevaluation of this wetlands protection tool, all
existing orders remain in full effect. Questions about the application of these orders,
which are recorded and indexed with the appropriate Registry of Deeds, should be
addressed to the Division of Wetlands and Waterways (DEP).

B Massachusetts has established minimum standards and regulations for the design,
construction, and location of septic systems through Title 5 of the State Environmental
Code (discussed further in Board of Health section of this chapter), landfills, and public
water supply wells. The state, with participation from local health officials, regulates the
siting of hazardous waste facilities and the transportation of hazardous waste.

® The state also has enacted the Water Management Act which places an upper limit on
the total amount of water that may be withdrawn from a watershed. Other state
programs require the licensing of all well drillers and commercial pesticide applicators.

® The Massachusetts Wellhead Protection Program, administered by the Division of
Water Supply in DEP (DWS), protects groundwater recharge areas that supply public
water systems. These recharge areas, referred to as the zones of contribution, or
wellhead protection areas, are defined in Massachusetts as Zones |, Il, and Il (DEP,
DWS, 1990 and 310 CMR 22.02).

RES-STATE 156

RES-STATE 15

RES-STATE42

RES-STATE 17
RES-STATE 16
RES-STATE 18
RES-STATE 12

RES-STATE46
RES-STATE 18
RES-STATE 22

RES-STATE 18
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e Zone |l is the protective 400 feet radius around a public well or wellfield that a
water supplier must own or control if pumping 100,000 gallons per day or greater
as required by DEP Drinking Water Regulations (310 CMR 22.00) to protect
groundwater from microbiological or other contamination. If pumping less than
100,000 gallons per day then the radius of protection can be less than 400 feet.

® Zone ll is the primary recharge area to a well. It is the area that recharges a
well under the most severe recharge and pumping conditions that can be
realistically anticipated. It is bounded by the groundwater divides which result
from pumping the well and by the contact of the edge of the aquifer with less
permeable materials such as glacial till and bedrock.

¢ Zone lll is that land area beyond the area of Zone Il from which surface water
and groundwater drain into Zone |l.

Recharge

Figure 3.1 - Reprinted, in part, from "What is Groundwater", Lyle S. Raymond, Jr.
1988, New York State Water Resources Institute, Center for the Environment at Cornell
University.

RES-STATE 18

N [N
< Land Surface

WELL

Zone of Contribution
CONTRIBUTION
ZONE

Area of Influence

A groundwater
recharge area that is
the source of water
for a well is known as
the contribution zone
or catchment area.
This may include only
a portion of a larger
aquifer recharge area.
The area of influence
due to well pumping,
that overlies the cone
of depression, may
extend beyond the
contribution zone.
Induced recharge
from well pumping
causes groundwater
to flow towards the

=127
Pty ALY well that would not

normally  contribute

water to the well.

7INT -
NN ™™

Contaminated municipal water supplies are usually a result of inappropriate land uses,
either legal or illegal, located in the primary recharge areas (Zone Il) of the wells. It is a
state requirement that any proposed new well that will pump at least 100,000 gallons
a day have a Zone |l delineation completed and approved by DEP prior to the well coming
on line. (See Source Approval Regulations, 310 CMR 22.21.)

In November, 1992, revisions to the DEP’'s Wellhead Protection "Source Approval”
regulations (310 CMR 22.21) went into effect. This regulation requires that towns
putting new wells on-line that pump over 100,000 gallons-per-day implement controls
prohibiting any floor drain which discharges to the ground when the drain is located in
an area where pollutants may enter the drain. This requirement is consistent with the
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DEP Underground Injection Control (UIC) regulations (310 CMR 27.00) (see below).

The Division of Water Supply’s UIC and Wellhead Protection Programs have also
prepared a guide document to assist municipalities in implementing a local hazardous
materials management program. This document outlines in detail, the process of drafting
and implementing a hazardous materials bylaw or regulation. For copies of this guide,
contact the DWS.

In August 1987 DEP adopted a policy creating an area of special protection around public
water supply wells: the "Interim Wellhead Protection Area". This area , also known as
the "Interim Zone II", is a one half mile (2,640 feet) radius around the well. In the
absence of a DEP approved Zone Il based on a hydrogeologic study, the Interim Zone Il
of one half mile is used as the primary recharge area on which protection efforts should
be focused.

The Wellhead Protection Program uses the following
steps to prevent contaminants from entering
recharge areas to public water supply wells:

e identifying the location and boundaries of | BT
the primary recharge areas (Zone | and Zone || As of February 1990, sixty
I); | communities in Massachusetts
had lost a part or all of their
municipal groundwater supplies
to one or more of the following
contaminants: iron and
manganese, coliform, nitrate,
phenols, trihalomethanes, road
salt, EDB, petroleum products,
and/or organics (Special
Legislative Commission on
Water Supply, 1986, updated

e identifying any potential sources of
contamination in the recharge area;

e controlling those potential sources to
prevent the release of contaminants; and

e controlling future land use in the recharge
area to prevent activities which are known |
to threaten groundwater quality. !

® The Underground Injection Control Program (UIC) within DEP, Division of Water Supply
(DWS), regulates subsurface discharges of industrial and commercial wastes and
wastewaters (310 CMR 27.00).

These regulations prohibit the discharge of pollutants to the ground. Floor drains in
facilities that use, store, or maintain hazardous materials such as vehicle service stations,
must either be sealed (with approval of the local plumbing inspector), be connected to a
holding tank, or connected to a municipal sewer line leading to a waste water treatment
plant (WWTP). The regulations also require that hazardous waste streams be kept
separate from one another and that the facility implement a waste minimization plan.

The DEP has drafted a Model Floor Drain Regulation to aid towns in complying with the
Wellhead Protection Program’s new Source Approval regulations (CMR 310 22.21).
Refer to Appendix D for a copy of this model floor drain regulation.

m Discharges to the ground are also regulated by DEP, DWPC (310 CMR 15, 314 CMR
5.00 and 6.00) and the Division of Hazardous Waste (DHW).

® Underground storage tanks (USTs) are regulated by the State Department of Public
Safety (DPS), through the Board of Fire Prevention (527 CMR 9.00 - Tanks and
Containers). Enforcement of these regulations is conducted on a local level by the fire
department. The State regulations require that existing USTs (with some exceptions) be

RES-STATE 18

RES-STATE44
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RES-STATE45

RES-STATE 16

RES-FED 8
RES-STATE 46

RES-STATE46
RES-STATE 2
RES-STATE 4
RES-STATE 17
RES-STATE 8
RES-STATE 15

upgraded prior to 1998 or be removed. Because of the vulnerability of water supplies,
DEP recommends that all substandard tanks in Zones | and |l of public water supply wells
and within one half mile of reservoirs be removed sooner than is required under the

current DPS regulation.

® Another state-administered regulatory program, 401 Certification, is directed at
projects which discharge to water bodies. Under Section 401 of the Federal Clean Water
Act, DEP is required to certify that activities for which federal permits are needed,
including the filling of wetlands under Section 404 of the federal statute, will not violate
Massachusetts Surface Water Standards.

A 401 Water Quality Certification, issued by DEP, is a statement to the Army Corps of
Engineers (COE) that there is "reasonable assurance” that the proposed activity will not
violate Massachusetts Surface Water Quality Standards (314 CMR 4.00). DEP may
attach conditions to any project’s Certification that will ensure that water quality is
protected, environmental damage is minimized, and all other applicable state
requirements are satisfied. Activities that may require a 401 Certification and that could
generate nonpoint source pollution include dredging, filling, and placing or constructing
structures in wetlands and waterbodies.

The DEP recently revised its 401 Program to improve coordination with the Wetlands
Protection Act. As of October 1, 1992, applications for both programs are reviewed by
wetlands staff in DEP regional offices. Previously 401 certifications were issued by
water pollution control staff in Boston. Standards for review have been clarified so that
only projects with potentially high impacts will receive a 401 review under the federal
statute by DEP. Other projects may proceed with a valid order of conditions under the
state Wetlands Protection Act by local conservation commissioners.

Jurisdiction of 401 is determined by federal law which does not recognize a buffer zone;
therefore, 401 review is triggered only by work in wetlands or a point source discharge
to a water body. However, once jurisdiction is established, the review can incorporate
all impacts of the project. Information from conservation commissions and others
submitted during the public comment period will assist DEP in its review.

® The U.S. EPA is now defining stormwater runoff that is conveyed through any type of
drainage system (including pipes, ditches, trenches, and swales) as a point source of
pollution. Stormwater discharges from certain industrial facilities, large municipalities
(over 100,00) and construction sites over 5 acres are now required to have an NPDES
Permit (National Pollutant Discharge Elimination System). These permits require that
each site has a Pollution Control Plan that contains appropriate Best Management
Practices (BMPs) to control stormwater and protect receiving water quality.

m QOther state regulations and/or programs related, either directly or indirectly, to
nonpoint source pollution control include: Massachusetts Nonpoint Source Program,
Massachusett’s Coastal Zone Management’s Nonpoint Source Program, Massachusetts
Environmental Policy Act, Massachusetts Clean Water Act, Chapter 91, Massachusetts
Water Quality Standards, and the Forest Cutting Practices Act (MGL c. 132).

® |n general, and in addition to the regulatory programs, many state environmental and
planning agencies can also provide technical assistance in the form of maps, guidance,
and in some cases, funding for water quality protection. The funding programs depend
on appropriations from the federal government or the state legislature, and thus priorities
and amounts vary from year to year.
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LOCAL BYLAWS/ORDINANCES
AND REGULATIONS

Local bylaws/ordinances and regulations can play an important part in the implementation
of a community’s nonpoint source management plan. Although local bylaws/ordinances
and regulations must be designed as specified by the Massachusetts General Laws
(MGL), each can reflect a significant amount of local preference and decision making.

Given the extraordinary range of powers that may be exercised by local elected and
appointed officials, local controls have the potential to provide very effective protection
against nonpoint source pollution. However, many of the 351 cities and towns in the
Commonwealth have yet to implement or effectively exercise their powers. In addition,
this approach may lead to fragmentary, and even conflicting, actions by towns (on
situations such as river pollution) which clearly affect more than one town or originate
in more than one jurisdiction, and can only be resolved by cooperative action.
Cooperation among citizens and town officials, as well as between towns, is crucial to
eliminating nonpoint source pollution.

The types of controls that can be enacted at the local level to protect water resources
fall into three categories: 1) Zoning (MGL c. 40A); 2) Local Bylaws and Ordinances (MGL
c. 40, 821); and Board of Health Regulations (MGL c. 111) (See Table 3.1). Examples
of some controls are: water supply protection districts, floodplain districts, inland
wetlands districts, toxic and hazardous material controls, wetlands protection bylaws,
septic system management requirements, herbicide, pesticide, and underground fuel
storage controls.

® ZONING establishes the land-use activities that are permitted in each section of town,
as well as the allowable density of development. Zoning can be used as a means for
communities to manage growth and conserve natural resources. It also outlines the
procedures that must be followed in order to receive special permits for the uses that
might be allowed, but which need careful evaluation before approval. A local zoning
bylaw can list the information that an applicant must provide to reviewing officials. The
most common natural resource protection type of zoning prevents contaminants from
getting into water supplies by regulating activities and land-uses that introduce
contaminants in an area that recharges the groundwater.

® LOCAL BYLAWS OR ORDINANCES may be enacted by municipalities for the benefit
of the community’s welfare, for example, to control hazardous or toxic material. Rather
than regulating land-use, these types of bylaws focus on other concerns such as
safeguards for handling and storing materials. With general bylaws, pre-existing uses can
be reasonably regulated and there are no limitations on who may be designated to
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enforce or issue permits.

® BOARD OF HEALTH REGULATIONS are enacted by the local Board of Health to protect
public health, and as such, can relate closely to environmental protection. For example,
Boards of Health can regulate the storage and handling of fuel and hazardous materials
and the siting of landfills. The local Board of Health plays a crucial role in enforcement
of percolation testing for septic systems and determining which alternative technologies
may be allowed for on-site septic disposal.

Table 3.1 compares the procedural requirements of these three categories:

TABLE 3.1 - TYPES OF LOCAL REGULATORY CONTROLS**

Statutory Authority

Who Adopts

Required Vote

Other

Zoning - MGL c. 40A

City/Town Council,
Town Meeting

2/3 vote of all members
of city council/Board of
Selectmen and 2/3 vote
of town meeting

Required public hearing,
allows "grandfathered
activities".

Local Bylaw -
MGL c. 40, §21

City/Town Council,
Town Meeting

Majority vote of all
members city/town
council and majority
vote of town meeting
unless otherwise
provided by law,
ordinance, or chapter

No public hearing
required, no
grandfather clause.
Approval by Attorney
General (c. 40 §32),
must be published in a
local newspaper.

Board of Health -
MGL c. 111, §831;
MGL c. 40, §21

Board of Health

For c. 111, a majority
vote of the Board of
Health. For MGL c. 40,

No public hearing
required, but regulation
must be published in a

see above local newspaper.

RES-FED 2

RES-FED 8

RES-STATE 18

RES-STATE 25

RES-STATE 46

RES-SPEC
PUR 156

** Check statutes for specifics; in some cases other statutes may also apply. Consult town
counsel/city solicitor.

EXAMPLE: HOW TO WRITE A REGULATION

When preparing a regulation or bylaw/ordinance there are several important steps to
consider. These steps are outlined below using the process of writing a Board of Health
regulation as an example. Many of these steps also apply to zoning and other bylaws or
ordinances enacted by bodies other than the Board of Health.

Before attempting to draft a bylaw/ordinance or regulation, check to see if there is
already a model form of it in existence. It is much easier to modify the wording to suit
the specific local goals than to start from scratch. (See the section on model bylaws and
regulations in this chapter and Appendix D for examples of some of the more common
local controls.) Consult agencies such as the DEP, DFWELE, Soil Conservation Service,
and planning agencies for other examples.

Both substantive purpose and procedural requirements should be considered when
choosing any type of control best to achieve your goal. Throughout this process, the
town counsel or city solicitor should be consulted. Much time and effort can be wasted
if the regulation is later overturned by a court because it was not properly drafted and
adopted.
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Steps 1-8 were taken from an article by Barbara J. Saint Andre, Esq., published in the
Massachusetts Association of Health Boards Quarterly (Saint Andre, 1991).

1. Identify Legal Authority: Make sure that the Board of Health has the legal authority
to enact regulations in the particular area that is under consideration. Often, there will
be a specific statute authorizing the Board to enact regulations on particular matters.
Most of these statutes for the Board of Health are found in MGL c. 111. If there is a
particular statute, be sure to check it to see if there are any limitations on the Board’s
authority or particular requirements that have to be met. For example, Title 5 of the
Sanitary Code provides that a Board may adopt regulations to supplement the Code, if
there are "specific, identifiable local conditions™ which require more stringent regulation.
Therefore, if the Board is adopting regulations under Title 5, it should be sure to include
a finding as to the specific local conditions which make the regulation necessary.

The source of authority should be cited in the regulation in either a preamble or the
regulation itself. Even if you cite the wrong statute, the regulation will be upheld if in fact
the Board was authorized to adopt it. If you cannot find a statute that specifically grants
authority for the regulation you are considering, MGL c. 111, 831 allows a Board to
adopt "reasonable” health regulations.

2. Comply with Any Procedural Requirement: It is disappointing to have an otherwise
perfectly valid regulation thrown out on a "technicality”. Be sure that the regulations are
adopted in compliance with any procedural requirements in the enabling statute. One of
the most important is found in MGL c. 111, §31, which requires that regulations adopted
under any provision of ¢. 111, not just 831, be published in a local newspaper before
they are effective. So if the regulation is adopted pursuant to another section of c. 111,
which includes Title 5 regulations, it must be published in accordance with ¢. 111, 831.
This section also requires the Board to file a copy of the sanitary codes, rules,
regulations, and standards adopted (including amendments) with DEP. Finally, be sure
to comply with local charter or bylaw provisions that apply to the adoption of local
regulations.

3. Determine the Problem to be Addressed: One of the most important aspects of a
regulation is to determine, and state in the regulation, the problem that the regulation is
designed to address. Many Boards may have in mind the purpose of the regulation, but
do not set it forth in the regulation. If challenged, a well-written statement of the purpose
for which the regulation was adopted, including the perceived problem or need, will
increase the likelihood the regulation will be upheld.

4. Address Only the Problem Identified: One of the most common challenges to local
regulations is that they are overly broad; i.e., they go far beyond what is necessary to
solve the problem they were enacted to address; therefore, the substance of the
regulations should be drawn up so that they specifically address the problem. For
example, restrictions on on-site septic systems may be needed only for that section of
town that serves as a recharge area to the public water supply well.

5. Rely on Technical Data if Available: In drawing up a regulation to address a particular
problem, it is desirable to rely upon and refer to any reliable technical data which support
the regulation, rather than imposing arbitrary rules. When setting limitations, be as
specific as possible based upon the best technical information available. Include
definitions of technical terms.
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6. Severability: A severability clause should be inserted to the effect that if any portion,
sentence, or clause is held invalid, the remainder of the regulation shall remain in full
force and effect. This may prevent an entire regulation from being thrown out based
upon a flaw in one section.

7. Enforcement: Provide a penalty that is consistent with the maximum fine allowed by
the enabling statute. If your community has a provision for non-criminal disposition, and
you want the regulation to be enforceable through that means, be sure that your local
bylaw or ordinance provides for non-criminal enforcement of health regulations.

8. Be Reasonable: The basic test for a regulation is that it be rationally related to the
concerns of the Board (or commission) and that it be reasonable. If a regulation is
well-written and reasonable, it is less likely to be challenged.

9. Attorney General Approval: Although Attorney General approval is not required for
Board of Health regulations, ordinances and bylaws passed by municipalities must be
reviewed and approved by the state Attorney General’s office before they are enacted
as law. Without this approval the ordinance/bylaw is not valid.
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MODEL BYLAWS/ORDINANCES
AND REGULATIONS

Model bylaws/ordinances and regulations can be adapted and used by community
officials to address various nonpoint source pollution problems. To help determine which
models are appropriate and useful to your community, consider the following:

1. The decision to adopt a bylaw/ordinance should be based upon a well
conceived planning process, including:

consultation with town counsel;

review of existing bylaws/ordinances and regulations in the town;
determination of community goals;

defining community needs/problems;

mapping resources, environmental constraints, and other land
characteristics;

technical information/data;

properly timed public participation and public education.

2. The bylaw/ordinance should be consistent with the goals of your community’s
nonpoint source management plan.

3. Tailor the selected model bylaw to meet your community’s needs, and to
ensure compatibility with other components of the community’s zoning bylaw or
related regulations. Do not adopt the language of any model bylaw word for
word. Careful attention must be given to bylaw details and how the proposed
bylaw fits into the structure of your community’s existing set of bylaws
/ordinances. For example, if you are considering adopting the model scenic
upland zoning bylaw, which makes reference to a site plan approval process, it
is important to ensure that your existing zoning bylaw contains a site plan
approval process which can be linked to the upland bylaw.

4. Provide for the legal review of the proposed bylaw by town counsel before
proceeding with public hearings and adoption.

Consult Appendix D, table D.1 for a list of Massachusetts communities that have
enacted bylaws/ordinances and regulations that help prevent or reduce nonpoint source
pollution (DWS, 1991). For information about specific bylaws, contact the
community(ies) that already have one in place.

Appendix D also contains the following model bylaws/ordinances and regulations that
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can be used for review, comparison, and assistance in formulation of ones for your own
community. These models were collected from "The Growth Management Workbook"
(MA EOCD and PVPC, 1988), and from the files of the DEP-Office of Watershed ‘
Management, DEP-Division of Water Supply, and the USDA-Soil Conservation Service.

Model Open Space Community Zoning Bylaw

Model Agricultural Preservation Zoning Bylaw

Model Site Plan Approval Bylaw

Model Water Supply Protection Zoning Bylaw

Model Bylaw/Ordinance Groundwater Protection District
Model Floodplain Management Zoning Bylaw

Model River Protection Zoning Bylaw

Model Scenic Upland'Zoning Bylaw

Model Wetlands Protection Bylaw

Model Hazardous Material and Underground Storage Tank Bylaw
Model Underground Storage Tank Ordinance

Model Septic System Inspection Bylaw

Model Soil Erosion and Sediment Control Bylaw

Model Floor Drain Regulation
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BOARD OF HEALTH

(CLF, 1982 and MA Audubon, 1984)

Boards of Health are responsible for ensuring that the health and safety of the
community are protected. Every town must elect a three person Health Board unless the
town selectmen serve in this capacity. Very few towns in the Commonwealth do not
have a separate Board of Health. In cities, Health Boards are appointed by the mayor. In
many communities the chief environmental duties of the Board of Health involve the
regulation of landfills, approval of subdivision plans for adequate drainage, and approval
of septic system installations. Recently, Health Boards have taken on some authority
over hazardous materials and waste disposal. Boards of Health also inspect and approve
the installation of private wells.

The following section details some of the mandated Board of Health responsibilities that
relate to protecting waters from nonpoint source pollution. The areas that were chosen
for discussion represent the primary areas of a Board’s concern and should not be
considered a comprehensive listing of its responsibilities.

® Housing and Dwellings / Subdivision Plans
(O’Donnell, 1982 and MA Audubon, 1984)

The Board of Health must review and approve or disapprove plans for the subdivision of
land (MGL c. 41, 881 S - 81 V). The Board of Health has special authority over drainage
and waste disposal in proposed subdivisions. Subdivision plans must be submitted to the
Board of Health for its recommendations to the planning board. If the Board of Health
rejects a plan within the forty-five day review period, giving specific reasons for denial,
the planning board cannot override that decision. Inadequate drainage, which could result
in flooding or pollution of ground or surface waters is a legitimate reason for disapproval.
The proposed development area should be compared, or overlaid with a map that
identifies the natural resources that need protection in the town. Using this method,
potential problems are easier to visualize and explain to town residents. Most successful
Board of Health decisions have broad citizen support.

® Hazardous Wastes
(MGL c. 111, 8150 B, MGL c. 21C, O'Donnell, 1982 and MA Audubon, 1984)

Boards of Health are responsible under MGL c. 111, §150 B for assigning sites for
hazardous waste treatment, storage and disposal facilities licensed under MGL c. 21C;
however, no regulations have been promulgated. Because of the ambiguities in this

RES-SPEC
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statute there has been an effort to revise the
Hazardous Waste Siting Law (MGL c¢. 21D), and
incorporate 8150 B and the licensing provisions of
MGL c. 21C in a more coordinated procedure. At
present there are twenty-one such facilities in the

BOARD OF HEALTH DUTIES

Commonwealth, and most of these have gone through For Hazardous Waste Siting
a form of site assignment. In MGL c. 23 of the Acts ||  Under MGLc. 111, §150 B
of 1992 the Legislature "grandfathered” all existing | . ,

. | faciliti b mendin mNotify DEP of receipt of
treatment, storage and dlsposa acilities by amending applioation ts assign site
§5 of MGL c. 21C. This amendment stated that
"Boards of Health may enforce §831, 31C, 122, 123, 'A;)T?eis lmential danger to
and 125 of MGL c. 111, and such other provisions of B e
law as may apply, with respect to hazardous waste ®Hold public hearing

treatment, storage or disposal facilities." The siting of
any new facility proposing to locate in the
Commonwealth would require that the Board of Health
serve as a liaison between the community and the
developer in the siting process. This provides a method for the city or town to
communicate local priorities during the negotiations. A local nonpoint source
management plan can be a valuable guide when identifying and striving to protect priority
resources during this process.

®m|ssue written decision of

The Board of Health also acts as liaison between the DEP and the mayor, city council, or
board of selectmen for the transfer of hazardous waste information (MGL c. 21 C, §4).
The DEP notifies the Board of Health of pending applications for licenses for collection,
storage, treatment, or disposal of hazardous wastes. MGL c. 21C, 84 also provides that
the DEP shall furnish information on the types and quantities of hazardous waste
generated, stored, treated, or
disposed of within the city or town.

Many communities are now
adopting regulations/bylaws that
require registration systems for all
activities that involve hazardous

BOARD OF HEALTH DUTIES | materials as well as requiring the
For Sanitary Landfills and Transfer
Stations Under 310 CMR 19.000

BMP-HMB

generators and users to inform the
Board of Health how they use,

m Consider and act on applications for permits for store, and dispose of listed
the disposal of special waste. chemicals.

B Consider and act on applications for special
permits for salvaging or recycling materials from
sanitary landfill sites or refuse transfer stations. ® Solid Waste Disposal

B Periodically inspect sanitary landfill sites.

Disposal of solid waste, including
® nspect and verify satisfactory completion of all sludge (but not sewage), must be at
corrective work to sanitary landfill projects. a sanitary landfill, or a refuse
— " , , - incinerator. No disposal facility may
® Handle requests for variances of regulations . : : :
governing sanitary landfills and refuse transfer : be . eSIabI'Sh_ed without a site
stations: assignment issued by the Ioc.:al
1 Board of Health after a site
® Keep on file a plan governing emergencies | i  suitability report has been issued by
occurring at a refuse transfer station. J the DEP (MGL c. 111, §150 A,

RES-STATE 16
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§150% and 310 CMR 16.00). The Board of Health must make sure that a facility will
not present a threat to the public health, safety, and the environment.

State landfill regulations (310 CMR 19.000) are designed to keep landfills out of
wetlands and floodplains. Leachate from landfills may be a major source of groundwater
contamination. New landfills are required to be lined, monitored, and the leachate
collected. Soon after a landfill reaches capacity it must be capped with two feet of an
impervious material, such as clay. Proper enforcement of this regulation will help limit
the leaching of materials from old landfills located over groundwater areas. The Board
of Health may also monitor the operations of a landfill to make sure that forbidden
materials, such as hazardous chemicals from businesses and industries, are not deposited
there.

m Septic Systems and Septage
(310 CMR 15.00 and MA Audubon, 1984)

Research has shown that underground disposal of human, household, and commercial
wastes can pose a threat to groundwater quality. Failed underground systems located
around the shorelines of ponds, lakes, and wetlands can adversely affect the quality of
surface water and groundwater. Massachusetts General Laws, Chapter 21 A, Section
13 (MGL c. 21 A, §13), and Title 5 of the State Environmental Code (found in 310 CMR
15.00) provide minimum standards for the location, construction, and operation of septic
tanks and leaching fields for subsurface disposal of wastes in unsewered areas.

The following statutes allow the Board of
Health to promulgate stricter requirements for
the protection of public health:

® MGL c. 111, 831 permits The Board of |
Health to make reasonable health regulations; BOARD OF HEALTH JURISDICTION

UNDER TITLE 5 (310 CMR 15.00)
® 310 CMR 11.02 (Title 1 of the State (SEPTIC SYSTEMS)
Environmental Code) allows stricter local
health regulations as necessary to promote
and protect the health and well being of the

community;

Sanitary sewage only

No industrial waste

No commercial waste

No hazardous waste

No special waste

No more than 15,000 gallons per
day on any lot

B No systems which service more
than one lot

® 310 CMR 15.00 (preamble- Title 5 of the
State Environmental Code) relative to
minimum requirements for subsurface
disposal of sanitary sewage, stricter
requirements may be applied when local
conditions warrant stricter regulations to 1
protect the interests of public health and the ‘=
environment.

Since one of the most important areas of concern for a Board of Health member is the
understanding and enforcement of subsurface disposal of wastes, the following
discussion will review some of the specifics of Title 5 with respect to nonpoint source
pollution.

BMPWSPZ
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RES-STATE 17

BMP-0-SDS

BMP-SDPR

RES-FED 2

BMP-SSU

The local Board of Health may issue a permit for any septic system handling up to
15,000 gallons per day (e.g., a small apartment house); large industrial septic systems
must be approved by the DEP. Potential groundwater contamination from these systems
is an important consideration. In granting or denying a permit, boards usually rely on
results of two tests performed on the property:

1. A "percolation test" to see if the soil will allow liquid to pass through at a
reasonable rate, and

2. A "deep observation hole test" to determine the level of the groundwater at
the wettest time of the year.

Title 5 states that the bottom of the leaching field must be at least four feet above the
water table at the time of maximum groundwater elevation. This standard protects the
groundwater since the contaminants from leaching systems that are located at or below
the water table will enter groundwater directly without the benefit of filtering through the
soil. Sometimes, even if the four foot standard is carefully enforced, groundwater may
become polluted from septic systems. The density (number/area) of septic systems and
the permeability of the soil are also factors that influence the likelihood of groundwater
contamination. Title 5 bans systems in soils which "perc” too slowly. Local health
boards may also wish to set a maximum percolation rate since effluent that filters
through the soil very quickly is more likely to carry contaminants into the groundwater.
The establishment of a maximum percolation rate should not be done arbitrarily. To
ensure adequate treatment, systems in rapidly draining soils may be required to have a
reduced loading rate and/or more depth to groundwater. Consultation with soil scientists
may be necessary to make informed decisions in some cases.

Title 5 recommends that the "deep observation hole test"” be done when the groundwater
is at its maximum elevation, described generally as during the months of December
through April. Some Boards of Health have adopted local regulations limiting tests to the
two-to-three month period when the water table is at its maximum elevation (generally
March and April). This helps prevent malfunctioning systems during periods of high
groundwater. USGS water table data, adjustment formula and predictive tools are also
accepted methods for determining the maximum groundwater elevation. The "wettest"
time of the year may well be in October and not the typical month of April.

Title 5 also establishes minimum distances between all septic system components and
various water sources. The minimum distance from a well or other drinking water source
to a leach field is 100 feet, and to a septic tank, 50 feet. Boards of Health may increase
these distance<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>