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FOREWORD,

This report presents the data gathered from eight water quality surveys
and two wastewater discharge monitoring surveys conducted on Martha's
Vineyard Island during 1975 and 1976. These surveys were a cooperative
effort between the Massachusetts Division of Water Pollution Control
and the Martha's Vineyard Commission.

These were the first intemsive water quality surveys conducted on
Martha's Vineyard by the Massachusetts Division of Water Pollution
Control. The surveys were coordinated to assist the Martha's Vineyard
Commission in gathering baseline water quality data for their 208
planning program. However, these surveys were also part of the Division
of Water Pollution Control's statewide water quality monitoring program.
Future surveys of Martha's Vineyard will be conducted to document any
changes in the Island's water quality.

Sampling was performed during the following periods: August 13 and 14,
1975; November 17 - 19, 1975; February 17, 1976; April 5 - 7, 1976;
April 21, 1976; July 26 - 28, 1976; August 16 - 18, 1976; and December
13 and 14, 1976. Surface water quality samples were collected from
saltwater and freshwater ponds, harbors, bays, tidal streams, and

inland freshwater streams and rivers. Groundwater samples were collected
from 52 public and privately owned water supplies. Wastewater discharge
sampling was conducted at the Edgartown Wastewater Treatment Plant in
Edgartown and the Martha's Vineyard Hospital Wastewater Treatment Plant
in Oak Bluffs, In addition, sampling was conducted at four experimental
groundwater monitoring wells located adjacent to the Edgartown dump.

All surface water quality and groundwater samples were "grabs' while
most of the wastewater discharge monitoring samples were "composites".

Chemical and bacteriological samples were analyzed at the Lawrence
Experiment Station of the Massachusetts Division of Environmental
Health. All analyses were performed according to the procedures set
forth in the American Public Health Association's Standard Methods for
the Examination of Water and Wastewater (13th Edition, New York, 1971).
Most samples were analyzed within twenty-four hours after collection.

The Massachusetts Division of Water Pollution Control wishes to
acknowledge the assistance and cooperation of the following groups

and individuals: Mr. George Minasian and the Staff of the Lawrence
Experiment Station; Mr. William Wilcox and several members of the
Martha's Vineyard Commission; Mr. Steven Sasseen, Operator of the
Edgartown Wastewater Treatment Plant; Mr. Stanley Mercer, Operator of
the Martha's Vineyard Hospital Wastewater Treatment Plant; the Island's
Shellfish Wardens; and, finally, the many individuals who permitted us
to monitor their drinking water supplies.
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MARTHA‘S VINEYARD DRATINAGE DESCRIPTION

Martha's Vineyard is an island of Southeastern Massachusetts, lying
approximately five miles from the southernmost portion of Cape Cod.
Including the adjacent Chappaquiddick Island, Martha's Vineyard com-
prises about one hundred square miles of land and inland water area.
Its greatest length is approximately 19 miles and its greatest width
from north to south is about 9 miles. Martha's Vineyard, together
with the Elizabeth Islands and No Man's Land, constitutes Dukes County.
The entire area is comprised of approximately 40 islands.

The Island's topography is of glacial origin. The terrain is fairly
level with the western morains rising to about 100 to 300 feet above
mean sea level. The western end of Martha's Vineyard terminates at
the famous Gay Head Cliffs, composed of brilliantly colored sands and
clay.

The year-round populaticn on the Vineyard numbers approximately 7,851
with a peak summer population of around 65,000. Facilities for re-
creation are numercus on Martha's Vineyard and the adjacent areas.
Shellfishing, saltwater finfishing, boating, and swimming are common.
There are approximately 3,000 acres of shellfish areas open to the
general public for harvesting. The Island has approximately 125 miles
of shoreline, ranging from nine in West Tisbury to 49 in Edgartown.

Martha's Vineyard Island has two major harbors, Edgartown and Vineyard
Haven.

Most of the ponds on Martha's Vineyard lie in beds begun by glaciers
and completed by the sea. Many of the Great Ponds have been inter-
mittently fresh and salt throughout the history of the Vineyard. The
major surface streams on Martha's Vineyard are located in the western
end of the Island, where it is underlain by preglacial and glacial clay.

Martha's Vineyard possesses the finest water quality in the Commonwealth
of Massachusetts. In addition, the tidal marsh environmeht along
Martha's Vineyard supports az vast chain of marine life vital to shell~
fish and offshore fishing resources, not to mention the variety of bird
and animal 1life it supports. Most of the sand dunes on Martha's Vine-
yvard are located in the eastern part of Gay Head. These relatively

" - unstable ecosystems are a complex mosaic of habitats further diversified

at the surface by plant and animal components which both inhabit and
help create the enviromment in which they live., Unfortunately, many
of these dunes are being disturbed or altered by human activities.



SURFACE WATER QUALITY MONITORING



STATTION

Wwcol

WCo2
WCo3
WMO1
WMO2
WwMO3
WMO4
WMO5
WMO6
WMO7
WMO8

WMO9
WM10
w1l
WM12
WM13
WM14
WM15
WOO1
w002
w003
w004
w005
w006
ws01
WS02
w503

. TABLE 1

MARTHA'S VINEYARD WATER QUALITY STUDY

SURFACE WATER QUALITY MONITORING STATIONS

LOCATION

Cove opposite Chilmark Cemetery,
Chilmark

Myers Cove off South Road, Chilmark
Boat Landing, Chilmark

Dutcher Dock, Chilmark

Menemsha Basin, Chilmark

Menemsha Basin, Chilmark

Menemsha Creek Channel, Gay Head
Poole's Dock, Chilmark

Menemsha Creek Channel, Gay Head
Peases Point, Chilmark

Cove opposite Lobsterville Road,
Gay Head

Menemsha Pond open water, Chilmark

0ff North Road, Chilmark

Off North Road, Chilmark

Unnamed Road, Chilmark

Nashaquitsa Pond open water, Chilmark
South Road Bridge, Chilmark

South Road, Gay Head

Off Dock @ last lamp post, Oak Bluffs
Mobil Dock, Qak Bluffs

Texaco Dock, Oak Bluffs

Wesley Dock, Oak Bluffs

New York Avenue, Oak Bluffs

Off Dock @ East Chop Drive, Oak Bluffs
Beach Road Bridge, Gak Bluffs

Town Line Bridge, Oak Bluffs/Edgartown
State Road Bridge, Edgartown

10

SOURCE
Chilmark Pond

Chilmark Pond
Chilmark Pond
Menemsha Pond
Menemsha Pond
Menemsha Pond
Menemsha Pond
Menemsha Pond
Menemsha Pond
Menemsha Pond

Menemsha Pond

Menemsha Pond
Menemsha Brook
Menemsha Brook
Peases Stream
Nashaguitsa Pond
Stonewall Pond
Herring Creek

Oak Bluffs Harbor
Oak Bluffs Harbor
Oak Bluffs Harbor
Oak Bluffs Harbor
Sunset Lake

Oak Bluffs Harbor
Sengekontacket Pond
Sengekontacket Pond

Trapps Pond



STATION

WS04
Ws05

WS06
ws07
wso8
wvol
wvo2
wvo3
WV04

WVO05
Wvoe
Wwvo7
wvos
wWvQ9

WV10

Wvil
Wwvi2
Wv13

WVl
Wvi5

WPO1
wP02
WP03
WP04
WPO5

TABLE 1 (CONTINUED)

LOCATION
Southeast of Boat Landing, Edgartown

Boat Landing off 2lst Street,
Edgartown

0ff Baystack Point, Edgartown
Majors Cove, Qak Bluffs

0ff Gravel Island, Oak Bluffs
Owens Park Wharf, Tisbury

Harbor open water, Tisbury
Steamship Authority Wharf, Tisbury

Off Steamship Authority Parking Lot,
Tisbury

Black Dog Wharf, Tisbury
Mobil Station Dock, Tisbury
Texaco Station Deock, Tisbury
Lagoon Bridge, Tisbury

Lagoon Pond open.water,'Tisbury/
Oak Bluffs

Lagoon Pond open water, Tisbury/
Oak Bluffs

Town Boat Landing, Tisbury
0ff Cedar Neck, Tisbury

Adjacent to State Lobster Hatchery,
Oak Bluffs

OQutlet Channel, Qak Bluffs

Adjacent to Martha's Vineyard
Hospital WWTP, Qak Bluffs

Off North Point, West Tisbury

0ff North Shore, West Tisbury

0ff South Shore, West Tisbury

Leonard Wharf, Tisbury

0ff Town Boat Landing, Tisbury

11

SOURCE
Sengekontacket

Sengekontacket

Sengekontacket
Sengekontacket
Sengekontacket
Vineyard Haven
Vineyard Haven
Vineyard Haven

Vineyard Haven

Vineyard Haven
Vineyard Haven
Vineyard Haven
Vineyard Haven

Lagoon Pond
Lagoon Pond

Lagoon Pond
Lagoon Pond

Lagoon Pond

4

Brush Pond
Brush Pond

Seths Pond

Duarte Pond
Duarte Pond
Lake Tashmoo
Lake Tashmoo

Pond
Pond

Pond
Pond
Pond
Harbor
Harbor
Harbor

Harbor

Harbor
Harbor
Harhor

Harbor



bor

bor

‘bo

‘bor
bo
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STATION

WP06
WPO7
Wiol

WIO2
WIO3
WIO4
WIO0S
WL06
WI07
WL08
w109
WIl0
WI1ll
WI12
WIl3
wild
WIlS
WIl6

TABLE 1 (CONTINUED)

LOCATION
0ff Shore, Oak Bluffs
Off Bluefish Point, Edgartown

Off South Road @ Gay Head Dump,
Gay Head

Open Pit, Gay Head

Menemsha Crossroad, Chilmark
Menemsha Crossroad, Chilmark
Off South Road, Chilmark
Adjacent to "old dump", Chilmark
North Road, Chilmark

North Road, Chilmark -

Middle Road, Chilmark

South Road, West Tisbury

South Middle Road, West Tisbury
Town Road, West Tisbury

State Road, West Tisbury
Lamberts Cove Road, Tisbury
Brush Pond Road, Oak Bluffs

Qff Beach Road, Oak Bluffs

12

SOURCE
Cories Pond
Mattakeset Bay
Black Brook

Groundwater Pit
Mill Brook
Mill Brook
Mill Brook
Roafing Brook
Roaring Brook
Paint Mill Brook
Tiasquam River
Tiasquam River
Mill Brook
Mill Brook
Mill Brook
Smith Brook
Costanza Pit

Seaview Pit
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STATION

GCO1
GCco2
GCO03
GCO4
GCO5
GCO6
GEO1
GEOQ2
GEQ3
GEO4
GEG5
GEO6
GEO7
GEO8
GE09
GEIOQ
GEll
GEl2
GE13
GEl4
GE1>5
GEl6
GE17
GGO1
GG02
GGO3
GGO4
GGO5

TABLE 9

MARTHA'"S VINEYARD WATER QUALITY STUDY

GROUNDWATER MONITORING STATIONS

LOCATION
0ff South Road, Chilmark
South Road, Chilmark
South Road, Chilmark
0ff Squibnocket Road, Chilmark
State Road, Chilmark
Off South Road, Chilmark
Off Katama Road, Edgartown
Off Katama Road, Edgartown
Katama Road, Edgartown
Dump Road, Edgartown
Katama Road, Edgartown
Mattakeset Drive, Edgartown
Bankers Way, Edgartown
Katama Road, Edgartown
21st Street, Edgartown
Off Vineyard Haven Road, Edgartown
Jernegan Avenue, Edgartown
Off Herring Creek Road, Edgartown
Off Herring Creek Road, Edgartown
0ff Herring Creek Road, Edgartown
Off Herring Creek Road, Edgartown
Winter Street, Edgartown
Pine Street, Edgartown
Lighthouse Road, Gay.Head
Lighthouse Road, Gay Head
Lighthouse Road, Gay Head
Off Lighthouse Road, Gay Head
Off Moshup, Gay Head

40

SOURCE
L. Jason Residence
Community Center
Chilmark School
W. Clark Residence

F., Fenner Residence

Mills Residence
Lowell Residence No. 1
Lowell Residence No. 2
Harvey Residence

J. Athearn Residence
Condominium Supply

T. Lufkin Residence

R. Rudolph Residence
A. Hewitt Residence

J. Hathaway Residence
Riceio Residence

L. V. Jernegan Residence
Burnham Residence
Ward Residence

Jones .Residence

M. Waller Residence
Caﬁtain Fisher House
McSweeny Residence
Brownell Residence

C. Pfluger Residence
W. Weaver Residence
Higgins Residence

Kat Residence



STATION

GO0l
G0o02
G003
GO04
G005
G006
GT01
GTO02
GTO3

GT04
GTOS5
GWOo1
GWO2
GWO03
GWO4

GWO05
GWo6
GW07
GW08
GWO09
GW10
GWil
GW12
GW13

TABLE 9 (CONTINUED)

LOCATION
0ff County Road, Oak Bluffs
Brush Pond Road, Oak Bluffs
Brush Pond Road, Qak Bluffs
Carole Avenue, Oak Bluffs
Lake Street, Oak Bluffs
Off Barnes Road, Oak Bluffs
Tashmoo Shore Drive, Tisbury
Tashmoo Shore Drive, Tisbury

Off Lamberts Cove Road, Tisbury

Tashmoo Shore Drive, Tisbury
State Road, Tisbury

Off State Road, West Tisbury
State Road, West Tisbury
Music Street, West Tisbury
State Road, West Tisbury

Edgartown Road, West Tisbury
State Road, West Tisbury
State Road, West Tisbury
Music Street, West Tisbury
Dump Road, West Tisbury

New Land Road, West Tisbury
State Road, West Tisbury

Off State Road, West Tisbury
Off State Road, West Tisbury

41

SOURCE
C. Marinelli Residence
J. Sissen Residence
W. Costanza Residence
M. Phillips Residence
Nurney Residence
Rheault Residence
5. Gorham Residence
J. Beckman Residence

Lockwood-Makoniky
Residence

L. Baptiste Residence
Nobnocket Complex
W. Enos Residence
V. Stanley Residence
E. Athearn Residence

Vineyard Conservation
Society

C. Athearn Residence
Holt Residence

Nash Residence

G. Athearn Residence
Olsen Bros. Co., Inc.
DeSimone Residence
Laundroniat

Alley Residence
Phillips Residence
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8y

PARAMETER
Date of Sample
Time (hours)
pH (Standard Units)
Total Alkalinity
Suspended Solids
Total Solids
Ammonia~Nitrogen
Nitrate-Nitrogen
Total Phosphorus
MBAS
Chloride

Specific Conductance
(micromhos/cm)

Total Iron

Total Manganese

Total Coliform/100 ml
Fecal Coliform/100 ml

TABLE 11 (CONTINUED)

—~

GE09 GE09 GE10 GE1l GE11 GE12 GE12 GE12
8/18/76 12/13/76 2/17{16  2/17/76  4/7/76 4/21/76 1/27/16 8/18/76

1405 1035 1545 1615 1430 1230 1400 1505

6.6 8.0 6.1 6.4 6.9 6.0 6.3 6.0

17 23 24 10 15 8.0 8.0 7.0 ?
0.5 1.0 1.0 1.0 2.4 0.5 1.0 0.5

96 144 100 50 38 88 84 62

0.00 0.00 0.01 0.01 0.00 0.00 0.04 0.00

2.0 11 1.4 0.2 0.1 5.1 0.3 0.5

0.00 0.00 0.01 0.00 0.02 0.01 0.01 0.00

0.16 0.00 0.05 0.01 0.02 0.03 © 0.00 0.03

17 24 15 14 11 26 22 20

150 190 160 70 69 148 120 130

0.05 0.05 0.15 0.25 0.15 0.05 0.05 0,05

0.01 0.07 - - 0.03 0,10 0.06 0.03

160 - 0 0 0 0 <10 0

0 - - - - - <5 0
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MARTHA'S -¥INEYARD WASTEWATER DISCHARGE MONITORING

EDGARTOWN WASTEWATER TREATMENT PLANT

APRIL SURVEY
LOCATION: Off West Tisbury Road, Edgartown
DATE SAMPLED: 7 April 1976
RECEIVING WATER: Groundwater

TREATMENT PROCESS: Extended Aeration, Final Clarification,
Chlorination, Sand Beds -

DESIGN FLOW: 0.25 MGD

TYPE OF SAMPLE: Eight hour composite

LABORATORY ANALYSES (mg/1)

PARAMETER INFLUENT EFFLUENT
pH (Standard Units) 7.4 7.5
Total Alkalinity 150 89
BOD5 222 2.6
€oD 288 48
Suspended Solids 96 4.5
Settleable Solids (ml/1) - 0.1
Total Phosphorus (as P) 7.0 3.2 biz
Ammonia-Nitrogen 20 12 \k
Nitrate-Nitrogen 0.4 1.5
Total Coliform/100 ml - 7430
Fecal Coliform/100 ml - 430

Flow = 15,000 Gpd

1 Effluent samples collected prior to chlorination and sand bed
application.
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MARTHA'S VINEYARD WASTEWATER DISCHARGE MONITCORING
EDGARTOWN WASTEWATER TREATMENT PLANT

AUGUST SURVEY

DATE SAMPLED: 17 August 1976

TYPE OF SAMPLE: Eight hour composite

LABORATORY ANALYSES (mg/l)

PARAMETER INFLUENT EFFLUENT
pH (Standard Units) 7.5 7.5
Total Alkalinity 214 80
BOD5 510 19
coD 862 73
Suspended Solids 494 13
Total Phosphorus (as P) 13 4.5
Ammonia-Nitrogen 38 11 é;?
Nitrate-Nitrogen 0.4 /g_a—:ﬁ//( } 0 ©
Total Coliform/100 ml - 430
Fecal Coliform/100 ml - 430 __—

Flow = 90,000 Gpd

1 Effluent samples collected prior to chlorination and sand bed
application.
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MARTHA'S VINEYARD WASTEWATER DISCHARGE MONITORING

MARTHA'S VINEYARD HOSPITAL WASTEWATER TREATMENT PLANT

LOCATION: Off Beach Road, Oak Bluffs

DATE SAMPLED:

RECEIVING WATER:

TREATMENT PROCESS:

APRIL SURVEY

7 April 1976
Groundwater

Modified Secomndary Aeration

DESIGN FLOW: 26,000 Gpd

TYPE OF SAMPLE:

LABORATORY ANALYSES (mg/1)

Six hour composite

PARAMETER

PH (Standard Units)
Total Alkalinity
BOD
CoD
Suspended Solids
Settleable Solids (ml/1)
Total Phosphorus (as P)
Ammonia~-Nitrogen

5

Nitrate-Nitrogen
Total Coliform/100 ml
Fecal Coliform/100 ml

Flow = 17,700 Gpd

Effluent samples collected prior to chlorination.

INFLUENT
5.9
33
210
400
63
12
5.0
0.5

69

6.5
24
21
82
12
0.0
7.0
4.0
1.5
<36
<36

1

EFFLUENT
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APPENDIX 1
GLOSSARY OF TERMS

ACIDITY - is the quantitative capacity of aqueous solutions to react
with hydroxyl ions. It is measured by titration with a standard
solution of a base to a specified end point. Usually expressed
as milligrams per liter of calcium carbonate.

ALKALINITY ~ is the capacity of water to neutralize acids, a property
imparted by the water's content of carbonates, bicarbonates,
hydroxides, and occasionally borates, gilicates, and phosphates.
It is expressed in milligrams per liter of equivalent calcium
carbonate.

BIOCHEMICAL OXYGEN DEMAND (BOD) - is the quantity of oxygen used in
the biochemical oxidation of organic matter in a specified time,
at a specified temperature, and under specified conditions.

CHEMICAL OXYGEN DEMAND (COD) - refers to the measure of the oxXygen—
consuming capacity of inorganic and organic matter present in
water or wastewater. It .ds expressed as the amount of oxygen
consumed from a chemical oxidant in a specific test. It does
not differentiate between stable and unstable organic matter and
thus does not necessarily correlate with biochemical oxygen
demand.

CHLORINATION - refers to the application of chlorine to water or
wastewater, gemerally for the purpose of disinfection, but
frequently for accomplishing other biological or chemical results.

COLIFORM ~ are bacteria found in abundance in the intestinal tract of
warmblooded animals. Thex are not harmful in themselves, but
their presence indicates that pathogenic bacteria may be present.
~Since they can be detected by relatively simple test procedures,
coliforms are used to indicate the extent of bacterial pollution
from sewage. Bacterial tests usually measure the fecal and total
coliforms. Fecal coliform make up about 90 percent of the coliforms
discharged in fecal matter. "Non-fecal coliforms may originate in
soil, grain, or decaying vegetation.

COMPOSITE WATER SAMPLE - is a combination of individual samples of
water or wastewater taken at selected intervals, generally hourly,
for some specified period, to minimize the effect of the variability
of the individual sample. Individual samples may have equal volume
or be proportioned to the flow at the time of sampling.

DATA - refers to records of observations and measurements of physical
facts, occurrences, and conditions, reduced to written, graphical,
or tabular form. :

| =4



EXTENDED AERATION - refers to a biological treatment process commonly
used to treat small wastewater flows. The aeration period is
generally 24-hours or greater.

GRAB SAMPLE - is a single sample of wastewater taken at neither a
set time nor flow.

GROUNDWATER - refers to water found underground in porous rock
strata and soils.

INDUSTRIAL WASTES - refers to the liquid wastes from industrial
processes, as distinct from domestic or. sanitary wastes.

IRON - is a metal generally found in most waters. Silt and clay in
suspension may contain acid-soluble iron. Iron oxide particles
are sometimes collected with a water sample as a result of flaking
of rust from pipes.

MANGANESE - is a metal which generally occurs in surface waters both
in suspension in the quadrivalent state and in the trivalent
state in a relatively stable, socluble complex. Although rarely
present in excess of 1 mg/l, manganese imparts objectionable
and tenacious stains to laundry and plumbing fixtures.

METHYLENE BLUE ACTIVE SUBSTANCE (MBAS) -~ is a measure of apparent
detergents. This determination depends on the formation of a
blue color when methylene blue dye reacts with synthetic detergent
compounds.

MILLIGRAMS PER LITER (mg/l) - is used to express concentrations in water
chemistry because it allows simpler calculations than the English
System. The basis of the metric system is the unit weight and
volume of water at standard conditions (20°9C). At these conditioms,
one milliliter of water equals one cubic centimeter and weighs
one gram, One milligram per liter is therefore essentially equal
to one part per million by weight or wvolume.

NITROGEN ~ is a common non-metallic element that in free form is
normally a colorless, odorless, tasteless, insoluble, inert,
diatomic gas. In the combined form, it has a wide range of
valences and is a constituent of biologically important com-
pounds (as proteins) and hence of all living cells as well as
industrially important substances {as cyanides, fertilizers, and
dyes).

NITROGEN, AMMONIA (¥H, ) - is a compound of nitrogen and hydrogen which
is part of the nitrogen cycle. Its presence in sufficient amounts
in a stream can indicate a wastewater discharge. mETtxhiatinn—efe

it

sufficient amounts, especially to fish.



NITROGEN, NITRATE (NQ.) - represents the most highly oxidized phase in
the nitrogen cycle and normally reaches important concentrations
in the final stages of biological oxidation. Nitrogen in this
form is readily available to plants.

OXIDATION - refers to the addition of oxygen to a compound. More
generally, any reaction which involves the loss of electrons
from an atom.

PATHOGENIC BACTERIA - are bacteria that may cause disease in the host
organisms by their parasitic growth.

PH - is the measure of the hydrogen ion concentration of a solution on
an inverse logarithmic scale ranging from O to l4. Values from
0 to 6.9 indicate acidic solutions, while values from 7.1 to 14
indicate alkaline solutions. A pH of 7.0 indicates a neutral
solution. Natural streams usually show pH values between 6.5 and
7.5, although higher and lower values may be caused by natural
conditions.

PHOSPHORUS - is a non-metallic multivalent element of the nitrogen
family that occurs widely in combined form, especially as in-
organic phosphates in minerals, soils, and natural waters, and as
organic phosphates in all living cells; it exists in several
allotropic forms. The majority of the phosphorus contained in
domestic sewage and industrial wastes comes from detergents.

RESTDUAL CHLORINE - is the chlorine remaining in water or wastewater
at the end of a specified contact time as combined or free
chlorine.

SAMPLER - is a device used with or without flow measurement to obtain
an aliquot portion of water or waste for analytical purposes.
May be designed for taking a single sample (grab), composite
sample, continuous sample, or periodic sample.

SOLIDS, SUSPENDED - refers to solids that either float on the surface
of, or are in suspension in, water, wastewater, or other liquids
and which are largely removable by laboratory filtering.

SOLIDS, TOTAL - is the sum of dissolved and undissolved constituents
in water or wastewater, usually stated in milligrams per liter.

SPECIFIC CONDUCTANCE ~ 1s a measure of the ability of a water to conduct
an electrical current and is expressed in micromhos per centimeter
at 259%.

WASTEWATER SURVEY - is an investigation of the quality and character-
isties of each waste stream, as in an industrial plant or municipality.
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APPENDIX 2

COMMONWEALTH OF MASSACHUSETTS
WATER RESOURCES COMMISSION
DIVISION OF WATER POLLUTION CONTROL

RULES AND REGULATIONS
FOR THE ESTABLISHMENT OF MINIMUM WATER
QUALITY STANDARDS AND FOR THE PROTECTION
OF THE QUALITY AND VALUE OF
WATER RESOURCES

Y

The Division of Water Pollution Control, acting under the authority

of Sections 27 (5) and (12) of Chapter 21 of the General Laws and

other Acts relating thereto emabling, hereby adopts and established

the following Rules and Regulations to restore, maintain, and enhance
the quality of the waters of the Commonwealth; to designate the uses
for which the various waters of the state shall be maintained and pro-
tected: to prescribe the water quality standards required to sustain
the designated uses; and prescribe regulations necessary for implement-
ing, achieving and maintaining the prescribed water quality.

Filed with Secretary of State May 2, 1974




RULES AND REGULATIONS
FOR THE ESTABLISHMENT OF
MINIMUM WATER QUALITY STANDARDS
AND FOR THE PROTECTION OF THE
QUALITY AND VALUE OF WATER RESOURCES

REGULATION I Definitions
The terms used in the following regulations are defined as follows:

1. Appropriate Treatment - means that degree of treatment required for the waters
of the Commonwealth to meet their assigned classifications or any terms, condi-
tions, or effluent limitations established as part of any permit to discharge
issued under the provisions of the Massachusetts Clean Waters Act, or any ef-
fluent standard or prohibition established by the Division under authority of
Section 27 (6) of the Massachusetts Clean Waters Act.

2. Division - means the Commonwealth of Massachusetts, Division of Water Pollution
Control.

3. Person - means any agency or political subdivision of the Commonwealth, public
or private corporation or authority, individual, partnership or association, or
other entity, including any officer of a public or private agency or organiza-
tion, upon whom a duty may be imposed by or pursuant to any provision of Sec-
tions 26-53 inclusive, of Chapter 21 of the General Laws.

4. Sewage -~ means the water-carried waste products or discharges from human beings,
sink wastes, wash water, laundry waste and similar so-called domestic waste.

5. The "Waters of the Commomwealth" and "Waters" - means all waters within the
Jurisdiction of the Commonwealth, including, without limitation, rivers, streams,
lakes, ponds, springs, impoundments, estuaries, coastal waters, and ground
waters.

6. Fresh Waters - means waters not subject to the rise and fall of the tide.

13.

l4.

7. Salt Waters - means all waters subject to the rise and fall of the tide.

8. Cold Water Stream - means a streanm capable of sustaining a population of ecold
water fish, primarily Salmonids.

9. Seasonal Cold Water Stream - means a stream which 1s only capable of sustaining
cold water fish during the period of September 15 through June 30,

10. Waste Treatment Facility - processes, plants, or works, installed for the purpose

]

of treating, neutralizing, stabilizing or disposing of wastewater.

I
11. Pollutant - means any element or property of sewage, agricultural, industrial, ,
or commercial waste, rum-off, leachate, heated effluent, or other matter in !
whatever form and whether originating at a point or mom-point source, which
is or may be discharged, drained or otherwise introduced into the waters of

the Commonwealth.

12. Discharge - means the flow or release of any pollutant into the waters of the




Commonwealth.

Wastewater — means sewage, liquid or water—-carried waste from industrial,
commercial, municipal, private or other sources.

Zone of Passage — means a continuous water route of the volume, area and
quality necessary to allow passage of free-swimming and drifting organisms
with no significant effect produced on the population.



Regulation II - Water Quaiity Standards

-1 ~ The Water Quality Standards adopted by the Massachusetts Division of Water
Pollution Control om March 3, 1967 and filed with the Secretary of State on March B
6, 1967 are hereby repealed, except that existing "River Basin-Classifications" baseq

on the 1967 Standards will remain in full force and effect until reclassified in

accordance with the following standards.

2 - To achieve the objectives of the Massachusetts Clean Waters Act and the Federal
Water Pollution Control Act Amendments of 1972 and to assure the best use of the

waters of the Commonwealth the following standards are adopted and shall be applic-
able to all waters of the Commonwealth or to different segments of the same waters:

3 ~ Fresh Water Standards

Class A - These waters are designated for use as sources of public water supply in
accordance with the provisions of Chapter 11l of the General Laws.

Water Quality Criteria

Item

1. Dissolved oxygen ,

2. Sludge deposits-solid refuse-—
floating solids-oil-grease-~scum

3. Color and turbidity

4. Total Coliform bacteria per 100 ml.

5. Taste and odor
6. pH
7. Allowable temperature increase

8. Chemical constituents

Lriteria

Not less than 75% of saturatiom |,

during at least 16 hours of any
24 hour period and not less tha
5 mg/l at any time. For cold
streams the disscolved oxygen co
centration shall not be less th
6 mg/l. For seasonal cold wate
streams the dissolved oxygen ¢
centration shall not be less t
6 mg/1 during the season. :

None allowable '

None other than natural origin.
|

Not to exceed an average value 4
50 during any monthly sampling
period. ' |

None other than of natural orig{
As naturally occurs.

None other than of natural origr
None in concentrations or combir
ations which would be harmful of

offensive to humans, or harmful’
to animal or aquatic life. ’
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9. Radioactivity None other than that occurring
from natural phenomena.

Class B - These waters are suitable for bathing and recreational purposes, water

,sed contact activities, acceptable for public water supply with treatment and disin-
fection, are an excellent fish and wildlife habitat, have excellent aesthetic values
and are suitable for certain agricultural and industrial uses.

al Item Criteria
c- ‘1. Dissolved oxygen Not less than 75% of saturation
s i during at least 16 hours of any

24 hour period and not less than

5 mg/l at any time. For cold water
n streams the dissolved oxygen con-

centration shall not be less than

6 mg/l. For seasonal cold water

streams the dissolved oxygen con-

centration shall not be less than

6 mg/l during the season.

© . 1. Sludge deposits-solid refuse- A None other than of natural origin

: r floating solids-oil-grease-scum or those amounts which may result
b from the discharge from water

treatment facilities providing

appropriate treatment, For oil

: and grease of petroleum origin the

o maximum allowable concentration

is 15 mg/1.

(=%
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m e oA mor
-
.

j. Color and turbidity None in such concentrations that
would impair any uses specifically
assigned to this class.

' Coliform bacteria per 100 ml Not to exceed an average value of
y 1000 nor more than 1000 in 20% of

the samples.

. > ). Taste and odor None in such concentrations that
' ’ would impair any uses specifically
i 5 assigned to this class and none
2 that would cause taste and odor
in edible f£ish.

.+ pH 6.5 - 8.0
_ ' Allowable temperature increase None except where the increase
: ] will not exceed the recommended
! - ) : limit on the most sensitive re-
[ ) o ‘ celving water use and in no case



8. Chemical constituents

9. Radioactivity

Class Bl — The use and criteria for Class Bl shall be the same as for Class B with
the exception of the dissolved oxygen requirement which shall be as follows for

this class: N
Item

1. Dissolved oxygen

Class C ~ These waters are suitable for recreational boating and secondary water
contact recreation, as a suitable habitat for wildlife and fish indigenous to the
region, for certain agricultural and industrial uses, have good aesthetic values,
and under certain conditions are acceptable for public water supply with treatment

and disinfection.
Ttem

1. Dissolved oxygen

2. Sludge deposits-solid refuse-
floating solids~oil-grease-scum

exceed 83° F in warm water fi4
ies, and 68°F in cold water fig
eries, or in any case raise the
normal temperature of the reces
water more than 4°F,

None in concentrations or combiy,3.

ations which would be harmful o,
offensive to human, or harmfy] te
animal or aquatic life or any w,
use specifically assigned to tyy|
class. ]

None in concentrations or combiy
ations in excess of the limitg
specified by the United States
Public Health Service Drinking
Water Standards.

5.

6.
Criteria

7.
Not less than 5 mg/l during at
least 16 hours of any 24 hour
period, nor less than 3 mg/1
at any time. ¥For seasonal cold
water fisheries at least 6 mg/l
must be maintained during the
geason.

Criteria

o

Not less than 5 mg/l during at
least 16 hours of any 24 hour
period, nor less than 3 mg/l af]
any time. For seasonal cold
water fisheries at least 6 mg/l
must be maintained during the.
season.

None other than of natural ©
orf those amounts which may re
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Color and turbidity

_Coliform bacteria

Taste and odor

pH

Allowable temperature increase

Chemical constituents

Radicactivity

from the discharge from waste .
treatment facilities providing
appropriate treatment. For oil
and grease of petroleum origin
the maximum allowable concentra-
tion 1is 15 mg/l.

None allowable in such concentra-
tions that would impair any uses
specifically assigned to this
class.

None in such concentrations that

would impair any usages specific~
ally assigned to this clags, see

Note 1.

None in such concentratioms that
would impair any uses specifically
assigned to this class, and none
that would cause taste and odor
in edible fish.

6.0 - 8.5

None except where the Increase will
not exceed the recommended limits

on the most sensitive receiving
water use and in no case exceed

83°0F in warm water fisheries,

and 68°F in cold water fisheries, or
in any case raise the normal temp-
erature of the receiving water more
than 4°F.

None in concentrations or combin—
ations which would be harmful or
offensive to human life, or harm—
ful to animal or aquatic life or
any other water use specifically
assigned to this class.

None in such concentrations orT
combinations in excess of the limits
specified by the United States
Public Health Service Drinking
Water Standards.



Note I - nmo bacteria limit has been placed on Class "C" waters because of the urbap
runoff and combined sewer problems which have not yet been solved. In waters of

. this class not subject to urban runoff or combined sewer discharges the bacterial
quality of the water should be less than an average of 5,000 coliform bacteria/10Q
during any monthly sampling period. It is the objective of the Division to eliminate g. !
all point and non-point sources of pollution and to impose bacterial limits on all
waters.

Clasgs Cl - The use and criteria for Class Cl shall be the same as for Class C with

the exception of the dissolved oxygen (and temperature) requirements which shall be
as follows for this Class:

Itenm Criteria 0. R
1. Dissolved oxygen Not less than 2 mg/l at any time,
Salt Water Standards
Class SA - These are waters of the highest quality and are suitable for any high Eifsﬁ
r

water quality use including bathing and other water contact activities. These waters )
are suitable for approved shellfish areas and the taking of shellfish without depur- exc.L.
ation, have the highest aesthetic value and are anm excellent fish and wildlife habitat(ReSts

Water Quality Criteria lte
Item Criteria boond
1. Dissolved oxygen Not less than 6.5 mg/l at any timeL gi
2. Sludge deposits-solid refuse- None other than of natural origin
floating solids-oil-grease~scum or those amounts which may result

from the discharge from waste trea
ment facilities providing approp-
riate treatment., For oil and grea
of petroleum origin the maximm - .
allowable concentration is 15 mg/~ Co.
3. Color and turbidity : None in such concentrations that
will impair any uses specifically‘ .
‘assigned to this class. * it

4. Total Coliform bacteria per 100 ml Not to exceed a medlian value of 7(
and not more than 102 of the samp] |

shall ordinarily exceed 230 durisf

any monthly sampling period. :

5. Taste and odor None allowable

6. pH 6.8 - 8.5 (

2~-H



None except where the increase will
not exceed the recommended limits
on the most sensitive water use.

None in concentrations or combina-
tions which would be harmful to
human, animal or aquatic life or
which would make the waters unsafe
or unsuitable for fish or shellfish
or their propagation, impair the
palatability of same, or impair the
waters for any other uses.

None in concentrations or combina-
tions in excess of the limits
specified by the United States
Public Health Service Drinking
Water Standards.

These waters are suitable for bathing and recreational purposes including
have good aesthetic values, are an

excellent fish habitat and are suitable for certain shell fisheries with depuration

1. Allowable temperature increase
an
)0 .. §. Chemical constituents
nate
L1
th
be |
¢. Radicactivity
time,
h {lass SB -
ot s yater contact sports and industrial cooling,
pur-
;ithatfRestricted Shellfish Areas). .
[tem
1. Dissolved oxygen
! - -
ny time Sludge deposits-solid refuse
floating solids-oils-grease-scum
or: in
result
¢ . Lrea
p-
;i grea
4 nm
15 mgf' Color and turbidity
y that
ie~1l
ic-1 Y4. Total Coliform bacteria per 100 ml
se of 70
e ampi
3 ¢ rind” Taste and odor
i.

pH

~Criteria

Not less than 5.0 mg/l at any time.

None other than of mnatural origin
or those amounts which may result
from the discharge from waste treat-
ment facilities providing adequate
treatment. TFor oil and grease of
petroleum origin, the maximum allow-

" able concentration is 15 mg/l.

Nome in such concentrations that
would impair any uses specifically
assigned to this class.

Not to exceed an average value of
700 apd not more than 1000 in more
than 20%Z of the samples.

None in such concentratioms that
would impair any uses specifically
assigned to this class and none
that would cause taste and odor in
edible fish or shellfish.

6.8 - 8.5



7. Allowable temperature increase

8. Chemical constituents

9. Radicactivity

None except where the increase will
not exceed the recommended limits op
the most sensitive water use,

None in concentrations or combinaticng.
which would be harmful to human, animas)
or aquatic life or which would make the
waters unsafe or unsuitable for fish o
shellfish or their propagation, impair
the palatability of same, or impair the
water for any other use.

&

None in such concentrations or combip- ffote 2
ations in excess of the limits specifiqrunc,f

by the United States Public Health this ¢

Service Drinking Water Standards. qual ¢

duri

Class SC - These waters are suitable for aesthetic enjoyment , for recreatiomnal 11 po
boating, as a habitat for wildlife and common food and game fishes indigenous to wate—s

the region, and are suitable for certain industrial uses.

hY

Item

1. Dissolved oxygen

2. Sludge deposits-solid refuse-
floating solids-oil-grease-scum

3. Color and turbidity
4, Total Coliform bacteria

5. Taste and odor

6. pH

7. Allowable temperature increase

2-7

Criteria

Not less than 5 mg/l during at least
16 hours of any 24 hour period nor les
than 3 mg/l at any time.

those amounts which may result from t
discharge from waste treatment facili
providing appropriate treatment. For
and grease of petroleum origin the

maximum allowable concentration is 15

None other than of natural origin or %
t

None in such concentrations that woul{
impair any uses specifically assigned
this class.

None in such concentrations that would
impair any uses specifically assigned|
this class. S5See.- Note 2

None in such concentrations that would
impair any uses specifically assigned
this class and none that would cause
taste and odor in edible fish or shell

6.5 - 8.5
None except where the increase will %

exceed the recommended limits on the
sensitive water use.

F
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2, Chemical constituents - None in concentrations or combinationms
which would be harmful to human, animal

or aquatic life or which would make the
waters unsafe for fish or shellfish or
their propagation, impair the palatability
of same, or impair the water for any
cther use.

9. Radioactivity None in such concentrations or combin-
ations in excess of the limits specified
by the United States Public Health
Service Drinking Water Standards.

§ote 2: no bacteria limit has been placed on Class "SC" waters because of the urban
runoff and combined sewer problems which have not yet been solved. In waters of

this class not subject to urban runoff or combined sewer discharges, the bacterial
quality of the water should be less than an average of 5,000 coliform bacteria/100 ml

lea.. t
gor les

in or

during any monthly sampling period. It is the objective of the Division to eliminate
a1l point and non—point sources of pollution and to impose bacterial limits om all
waters. :
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Regulation III - General Provisions

1.

It is recognized that certain waters of the Commonwealth possess an existing
quality which is better than the standards assigned thereto.

A.

The latest edition of the Federal publication "Water Quality Criteria” will
be considered in the interpretation and application of bicassay results.

The latest edition of Standard Methods for Examination of Water and Waste—
water, American Public Health Association, will be followed in the collection,
preservation, and analysis of samples. Where a method is not given in the
standards methods, the latest procedures of the American Society for Testing
Materials (ASTM) will be followed.

Except as otherwise provided herein, no new discharge ‘of wastewater will be
permitted into any stream, river or tributary upstream of the most upstream
discharge of wastewater from a municipal waste treatment facility or municipa]l
sewer discharging wastes requiring appropriate treatment as determined by the

Division. Any person having an existing wastewater discharge shall be requireqy]-

to cease such discharge and connect to a municipal sewer unless it is shown by
said person that such connection is not available or feasible. Existing dis-
charges not connected to a municipal sewer will be provided with the highest
and best practical means of waste treatment to maintain high water qualiry.

New discharges from a mmicipal waste treatment facility into such waters will4 7.

be permitted provided that such discharge is in accordance with a plan develop
under the provisions of Section 27(10) of Chapter 21 of the Generzl Laws
(Massachusetts Clean Waters Act) which has been the subject of a Public Hear-
ing and approved by the Division. The discharge of industrial liquid coolant
wastes in conjunction with the public and private supply of heat or electrical
power may be allowed provided that a permit has been issued by ‘the Division
and that such discharge is in conformance with the terms and conditions of the
permit and in conformance with the water quality standards of the receiving
waters. '

Except as otherwise provided herein, no new discharge of wastewater will be

permitted in Class SA or SB waters. Any person having an existing discharge [i0.

of wastewater into Class SA or SB waters will be required to cease said
discharge and to connect to a municipal sewer unless it is shown by said
person that such connection is not available or feasible. Existing discharges
not connected to a municipal sewer will be provided with the lighest and best
practical means of waste treatment to maintain high water quality. New dis-
charges from a waste treatment facility into such waters will be permitted

provided such discharge is in accordance with a plan developed under the 12.

Clean Waters Act) which has been the subject of a Public Hearing and approve
by the Division. The discharge of industrial coolant wastes in conjunc-
tion with the public and private supply of heat or electrical power may be
allowed provided that a permit has been issued by the Division and that such
discharge is in conformance with the terms and conditions of the permit and
conformance with the Water Quality Standards of the receiving waters.

provisions of Section 27(10) of Chapter 21 of the General Laws (Massachusettsﬂ
s
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The average minimum consecutive 7-day flow to be expected once in 10 years
shall be used in the interpretation of the standards.

In the discharge of waste treatment plant effluents into receiving waters,
consideration shall be given both in time and distance to .allow for mixing
of effluent and stream. Such distances required for complete mixing shall
not effect the water use classifications adopted by the Division. However,
a zone of passage must be provided wherever mixing zones are allowed.

There shall be no new discharges of nutrients into lakes orT ponds. In ad-
dition, there shall be no new discharge of nutrients to tributaries of lakes
or ponds that would encourage eutrophication or growth of weeds or algae in
these lakes or ponds.

Any existing discharge containing nutrients in concentrations which encourage
eutrophication or growth of weeds or algae shall be treated to Temove such
nutrients to the maximum extent technically feasible.

These Water Quality Standards do not apply to conditions brought about by
natural causes.

All waters shall be substantially free of products that will (1) unduly
affect the composition of bottom fauna, (2) unduly affect the physical or
chemical measure of the bottom, (3) interfere with the spawning of fish
or their eggs.

No person shall discharge any pollutants into any waters of the Common-
wealth which shall cause a violation of the standards.

A person shall submit to the Division for approval all plans for the con-
struction of or addition to any waste treatment facility and no such facil-
ity may be constructed, modified or enlarged without such approval.

Cold water and seasonal cold water streams shall be those listed by the
Massachusetts Division of Fisheries and Wildlife.

Whoever violates any provision of these regulations shall (a) be fined not
less than two thousand five hundred dollars nor more than twenty-five thou-
sand dollars for each day of such violation or its continuance, OT by
imprisonment for not more than one year, or by both; or (b) shall be sub-
ject to a civil penalty not to exceed ten thousand dollars per day of such
violation, which may be assessed in an action brought on behalf of the
Commonwealth in any court of competent jurisdiction, pursuant to Section
42 of Chapter 21 of the Massachusetts General Laws.

The Division and its duly authorized employees shall have the right to
enter at all reasonable times into or on, any property, public or private,
for the purpose of inspecting and investigating conditions relating to
pollution or possible pollution of any waters of the Commonwealth, pursuant
+o Section 40 of Chapter 21 of the Massachusetts General Laws.




N

15.

If any regulation, paragraph, sentence, clause, phrase or word of these
regulations shall be declared invalid for any reason whatsoever, that deci-
sion shall not affect any other portion of these regulations, which shall
remain in full force and effect and to this end the provisions of these
regulations are hereby declared severable.
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