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Dartmouth, Massachusetts
Supplement to Facility Plan for
Ultimate Disposal Alternatives

Summary, Conclusions and Recommendations

1. Introduction

This supplement to the Facility Plan presents the results
of engineering studies made to determine the recommended method
of ultimate disposal of wastewater effluent in the Town of
Dartmouth, Massachusetts. The Step 1 - Facility Plan for Ex-
pansion of Wastewater Treatment Facility and Collection System
was updated in January of 1988. This report includes discus-
sion and evaluation of the available ultimate disposal alterna-
tives, an ocean outfall study of the effects on Buzzards Bay of
the ocean disposal alternatives, location and suitability of
the potential land application sites, and a comparison of the

preferred land application and ocean outfall alternatives.

Currently the Ocean Sanctuaries Act generally prohibits
additional municipal wastewater treatment discharge into the
ocean sanctuary, which, in this case, is Buzzards Bay. How-
ever, the Town has received special legislation (Chapter 369 of
Acts of 1984 - see Appendix C), granting a waiver of the Ocean
Sanctuaries Act to "improve its municipal wastewater treatment
facility and appurtenances thereto, and, as a result of such
improvement, to increase its ocean discharge of wastewater sz—
ject to the requlations and restrictions established by the
Department of Environmental Management; provided that said de-
partment determines that there is no other disposal method,
including land application, that may be approved by federal and

state agencies".



2. Ultimate Disposal Alternatives

This report includes analyses of the following ultimate

disposal alternatives:

wetlands application and aquaculture

- lake discharge

- river discharge

- estuary discharge
- reuse of water

- land application
- ocean disposal

All of the alternatives, except land application and ocean
disposal, are eliminated from further study based on the lack

of suitable discharge locations.

3. Land Application

Land application is the application of wastewater treatment
plant effluent to the land either by surface application or
spraying. The three land application alternatives studied
are: slow rate irrigation, rapid infiltration, and overland
flow. Slow rate irrigation is the application to effluent to a
vegetated land surface with the effluent being treated as it
flows through the plant and soil matrix. Rapid infiltration is
the application of effluent to moderately or highly permeable
soils, without vegetation, by either spreading in a basin or by
sprinkling. Overland flow is the application of effluent to
the top of a grass covered slope.



Based on the availability of suitable land, the rapid in-
filtration alternative is determined to be the preferred land
application alternative. A cost comparison of the following

three alternatives is presented:

Present Worth

Scheme Description Cost
I Rapid Infiltration of 2.2 MGD $16,606,000
& Ocean Disposal of 2.0 MGD
II Rapid Infiltration of 4.2 MGD $23,140,000
ITI Ocean Disposal of 4.2 MGD $ 1,124,000

Present worth costs are based on an Engineering News Record
index (ENR) of 5,212 for August 1990 for capital costs and
5,457 for June 1991 for operation and maintenance costs.

Augqust 1990 is the mid-construction date and June 1991 is the
project completion date, as presented in the Step 1 - Facility
Plan for Expansion of Wastewater Treatment Facility and Collec-

tion System.

4. Ocean Outfall Study Summary and Conclusions

The experimental analyses conducted for the proposed waste-
water treatment plant expansion from 2.0 MGD to 4.2 MGD with

associated increased ocean discharge included:

- hydrographics

- water quality

- dispersion analysis
- sludge quality

- sediment analyses

- marine resources



Due to existing tidal currents and projected good effluent
quality from the wastewater treatment plant, there would be
minimal impact on the water quality at the Zone of Initial Di-
lution (ZID) at the present outfall location. No impacts on
the ZID could be attributed to metals or pesticides. Residual
chlorine was found to decay three fold between the treatment
plant and the sampling point closest to the outfall. No physi-
cal alteration or relocation of the existing outfall is neces-
sary, since an increase in discharge from 2.0 MGD to 4.2 MGD
was not found to have a measurable impact on the bay's residual
BOD or dissolved oxygen levels. A future conditional closure
area around the present outfall may be possible based on the
bacteriological impacts to shellfish, the operational history
of the wastewater treatment facility, and shellfish data after

plant startup.

5. Recommended Plan

The preferred land application alternative is compared to
the expanded use of the existing ocean outfall for disposal of
the projected future flow of 4.2 MGD in the year 2010. Due to
the tremendous difference in costs of using rapid infiltration
vs. costs of using ocean disposal and the minimal environmental
impact on the receiving waters, it is recommended that the Town
continue to use the existing ocean outfall for ultimate dispo-

sal of wastewater effluent.

6. kImplementation

The Town of Dartmouth, Massachusetts, maintains the exist-
ing sewage works and has the legal authority to implement the



recommended plan. No funding is necessary for the recommended
plan, since no modifications to the existing ocean outfall is
required for the ultimate disposal of the year 2010 average
daily design flow of 4.2 MGD. Local funds for O&M costs will
be raised through an approved system of general taxation (50%)
and "sewer-user charges" (50%). Construction funds for the

treatment facilities are from special state grants.



1. INTRODUCTION



CHAPTER 1 - INTRODUCTION

A. Study Purpose and Scope

In 1983 the draft report entitled "STEP 1 - Facility Plan
for Expansion of Wastewater Treatment Facility and Collection
System"” was prepared for the Town of Dartmouth. The report
recommended the following improvements:

1. Expansion of the wastewater treatment plant to 4.2 MGD
(average daily flow) utilizing the conventional activa-
ted sludge process with composting of sludge.

2. Construction of a community subsurface disposal system
for the homes adjacent to Lake Nogquochoke.

3. Implementation of a Septic System Maintenance Program
(SSMP) with rehabilitation of problem systems for all
remaining unsewered areas throughout the town.

4. Expansion of the town's sewer system to include upgrad-
ing of all existing pumping stations, and construction
of 31.4 miles of gravity sewer, 1.5 miles of force
main, and 3 new pumping stations.

In the addendum to Chapter 8 of the Facility Plan it was
recommended, due to the proposed Bristol County House of Cor-
rection to be built in Dartmouth, that the initial phase of
expansion of the wastewater treatment facility and collection
system include the following:

1. Construction of a new permanent Faunce Corner Road

Pumping Station.



2. Construction of an additional length of interceptor
sewer from Faunce Corner Road to the proposed jail
which will be built on the westerly side of Faunce Cor-
ner Road, approximately one-half mile northerly of the
railroad right-of-way.

3. Construction of a new force main and gravity sewer from
the Faunce Corner Road pumping station to the intercep-
tor in Faunce Corner Road.

4. Expansion of the wastewater treatment plant to 4.2 MGD
(average daily flow) utilizing the conventional activa-
ted sludge process, composting of sludge, and ultimate
disposal of effluent via the existing outfall.

Since the draft of the Facility Plan was completed, the
Department of Environmental Quality Engineering (DEQE) has re-
quested the updating of the Facility Plan and additional stud-
ies to consider other ultimate disposal alternatives, namely
land application and alternative ocean outfall sites. This
report will present the results of the additional ultimate dis-

posal studies.

Currently the Ocean Sanctuaries Act prohibits "any new
municipal wastewater treatment discharge into the ocean sanctu-
ary" (refer to Appendix E). Dartmouth petitioned for and re-
ceived special legislation (refer to Appendix C) granting it a
waiver of the Ocean Sanctuaries Act to "improve its municipal
wastewater treatment facility and appurtenances thereto, and,
as a result of such improvement, to increase its ocean dis-
charge of wastewater subject to the regulations and restric-
tions established by the Department of Environmental Manage-
ment; provided that said department determines that there is no



other disposal method, including land application, that may be
approved by federal and state agencies" provided that the im-
provements "are of equal or greater effectiveness in avoiding
degradation of the water quality of the affected ocean sanctu-
ary and the surface and ground water of the area for which the
facility is providing wastewater treatment; and that such dis-

charge shall have, at a minimum, secondary treatment".

The scope of this report includes:

*

A General Plan which shows potential land application
sites, areas of potential groundwater for water supply
wells, areas where large withdrawals of groundwater may
induce movement of freshwater/saltwater interface,
soils suitable for rapid infiltration, areas excluded
from consideration as land application sites due to
level of development, and municipal water supply wells.

A description of the existing ultimate disposal alter-
natives which include wetlands application, lake dis-
charge, river discharge, estuary discharge, groundwater
discharge, land application, and ocean disposal.

A description and presentation of the design criteria
for the available land application alternatives which
include: slow rate irrigation, rapid infiltration, and

overland flow systems.

A presentation of the location and suitability of po-
tential land application sites.

The results of the ocean outfall portion of this study
which includes field sampling, hydrographic measure-
ments, water and bacteriological modeling, and impacts

assessment,



* A comparison of the land application alternatives and
ocean outfall alternatives which will include a present
worth cost analysis of the alternatives and a recommen-
dation of the preferred ultimate disposal alternative.

B. Planning Area

The planning area is the entire Town of Dartmouth which is
located in Southeastern Massachusetts on Buzzards Bay. The
town is in the southern portion of Bristol County and is bor-
dered by the Town of Westport on the west, the City of Fall
River and the Town of Freetown on the north, the City of New
Bedford on the east, and Buzzards Bay on the south.

C. Effluent Limitations

As discussed in Chapter 1 of the updated Facility Plan the
existing National Discharge Elimination System (NPDES) Permit
sets the effluent quality limitations for the wastewater treat-
ment facility. The facility currently discharges treated
wastewater under a discharge permit (Federal No. MA01l01605,
State No. M-35) dated October 11, 1978 and expiring May 31,
1984 .,*

The effluent quality limitations as set forth in the NPDES

permit are presented on the next page.

* Permit has been renewed by Town but new permit
has not been issued by the State



TABLE 1-1

CURRENT DISCHARGE LIMITATIONS

Effluent Monthly Weekly Daily
Characteristics Average Average Maximum
Flow (MGD) 2,0 N/A N/A
Biochemical Oxygen 30 45 50

Demand, 5 Day (BODS5),
20° C (mg/l)

Total Suspended 30 45 50
Solids (S8S) {(mg/1l)

Settleable Solids 0.1 0.1 0.3
(mg/1) |

Fecal Coliform 200 400 400
Bacteria (count/

100 ml)

Total Coliform 1000 2000 2000
Bacteria (count/

100 ml)

Chlorine Residual N/A N/A N/A
pH Between 6.0 and 9.0
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CHAPTER 2 - ULTIMATE DISPOSAL ALTERNATIVES

A. Available Ultimate Disposal Alternatives For Wastewater

The methods available for ultimate disposal of wastewater
include: wetlands applications and aquaculture, lake dis-
charge, ‘river discharge, estuary discharge, groundwater re-
charge, land application, and ocean disposal.

Wetlands Application and Aquaculture

In recent years experiments have been conducted using wet-
lands for the treatment of wastewater. Wetlands application
consists of applying the treated effluent to wetlands including
artificial wetlands, existing wetlands or peat lands. The ap-
plication of effluent to existing freshwater and saltwater wet-
lands is being studied in various locations. Two artificial
wetlands treatment systems have been developed at the Brook-
haven National Laboratory on Long Island, New York. Cattails
and duckweed were planted in these artificial wetlands, but are
not reqularly harvested. Thebharvesting of vegetation is es-
sential for effective nutrient removal. A peat lands system
has been designed in Minnesota using a sprinkler system with
underdrains. Nitrogen removal is achieved in the peat lands
system by grass planted on the peat surface. An underdrained
system would not be acceptable in Dartmouth since the renovated

effluent would still require ultimate disposal.

Aquaculture is the use of aquatic organisms for achieving
wastewater treatment. Experiments are being conducted at the
Woods Hole Oceanographic Institution using shellfish and in
Oklahoma City, Oklahoma using catfish and shiners. As indica-



ted by the several studies sited above, wetlands application of
effluent and aquaculture are currently only experimental tech-
nologies. Due to the uncertainties inherent in wetlands appli-
cation and aquaculture, the use of either type of system in
Dartmouth would require in-depth studies in accordance with 314
CMR 3.10 (3), (4), (5), and (6) to determine the specific en-
vironmental impacts. Since other proven treatment methods are
more readily available for use in Dartmouth, neither the wet-
lands application nor the aquaculture method of treatment will
be given further consideration in this report.

Lake Discharge

The discharge of treated wastewater effluent into lakes is
an example of disposal by dilution. Effluent may be disposed
of in oceans, estuaries, rivers, and lakes, and is generally
preferred in this order based on the dilution capacities of the
bodies of water. However, in an inland location where a stream
or river is not available, disposal of effluent to a lake may

be necessary.

The two lakes which are located in Dartmouth are the Cedar
Dell Lake and Lake Noquochoke. Lake Noquochoke is several
times larger than Cedar Dell Lake and is located in the north-
western part of the town, south of I-195, north of Route 6,
near the Westport town line. From discussions with members of
the Board of Health, the area surrounding the lake is consi-
dered to be a high priority for sewers. The homes are on small
lots near the lake's edge. Originally the homes were for sum-
mer use only, but are now used year round without any signifi-
cant expansion or upgrading of the existing on-site disposal
systems. No direct connections of domestic waste from these
homes to the lake have been found by the Board of Health. It



is suspected by members of the Board of Health, that leachate
from the on-site disposal systems near the lake's shoreline,
flows into the lake, causing frequent closing of the lake to
swimming. The lake is located in the groundwater recharge
area, about 3.4 miles northwest of the existing municipal water
supply wells. The lake is fed by the Shingle Island River and
discharges through the East Branch of the Westport River. It
is a backup water supply for the City of Fall River.

Cedar Dell Lake is located in the central part of town,
southerly of 01d Westport Road, easterly of Lucy Little Road,
and about 2000 feet westerly of Southeastern Massachusetts Uni-
versity. The lake is approximately 20 acres in area. No con-
necting streams are visible on the United States Geological
Survey (USGS) map. The lake is located within the groundwater
recharge area, about 1.3 miles northerly of the existing muni-
cipal water supply well. Since Cedar Dell Lake is so small and
has no inlet or outlet streams (visible on the USGS map), its

dilution capacity is severely limited.

Due to the existing concerns about the pollution of Lake
Noquochoke by the disposal systems located on the lake's edge,
the feasibility of treating any effluent there is limited. Due
to the limited dilution capacities of these two lakes, the dis-
posal of effluent to a lake in Dartmouth will not be considered

further in this report.

River Discharge

River discharge is another example of disposal by dilu-
tion. 1In addition, the action of living organisms that consume
organic matter and the sedimentation process that leaves depo-
sits on the river bottom also help contribute to the disposal



process. The major rivers in Dartmouth are: the Paskamanset,
Slocums, Copicut, and Shingle Island Rivers. The Slocums River
is a tidal estuary of the Paskamanset River and will be discus-
sed in the estuary discharge section of this chapter.

The Paskamanset River has a water quality classification as
stated in 314 CMR of class B. The river flows south for ap-
proximately 9 miles in an area located northerly of Route I-195
and ultimately empties into the Slocums River. At its nearest
approach, the river is approximately 800 feet from the existing
wastewater treatment plant. In the late sixties, when the de-
sign of the original Dartmouth Wastewater Treatment Facility
was being contemplated, the direct and indirect discharge of
effluent to the Paskamanset River was deemed unacceptable be-
cause of concerns of adverse impacts on the river. Instead,
the existing six mile outfall sewer was designed to discharge

the effluent to Buzzards Bay.

The Copicut and Shingle Island Rivers have a water classi-
fication of B. The Copicut River flows in a southerly direc-
tion from the Fall River town line to the Shingle Island
River. The Shingle Island River flows in a south southwesterly
direction from an area near the Fall River town line to Lake
Noquochoke, which drains to the east branch of the Westpart
River. Both rivers are located several miles northerly of the
wastewater treatment plant. As stated in the 208 Areawide
Wastewater Management Plan developed by the Southeastern Re-
gional Planning and Economic Development District (SRPEDD)
these two rivers are antidegradation segments. As defined by
the Massachusetts Clean Water Act no municipal discharge can
take place in an antidegradation segment. As a consequence,
these two rivers are protected from future wastewater dis-

charges.,



Due to the fact that the Copicut and Shingle Island Rivers
are antidegradation segments and, as such, no municipal waste-
water discharge is permitted into them, the only river in Dart-
mouth where river discharge is feasible is the Paskamanset.
However, this river runs through the primary aquifer recharge
area and, as indicated by the DEQE in their letter dated
October 19, 1987 (see Appendix A), is considered to be an anti-
degradation segment due to its low flow characteristics.
Therefore, it is believed that the Paskamanset River could not
accept a discharge of the magnitude required in Dartmouth, i.e.
2.2 MGD, using conventional treatment methods. The river dis-
charge method of ultimate disposal will not be given further

consideration in this report.

Estuary Discharge

An estuary is roughly defined as the zone in which a river
meets the sea. An estuary discharge is also an example of dis-
posal by dilution. The analysis of the dilution of effluent in
an estuary is complicated by the ebb and flow of tides which
can cause a reverse in the direction of the flow within the

estuary.

The Slocums River, which is a tidal estuary of the Paska-
manset River, is a broad tidal stretch that empties into Buz-
zards Bay. Its water quality classification is SA, which is
the highest water quality classification for salt water. At
its northernmost point, the river is located 1.7 miles south
southwesterly of the wastewater treatment plant. The Slocums
River has been closed to shellfishing since 1977 indicating
that degradation of the water quality has already taken place.



The estuary discharge alternative will not be given any
further consideration for the following reasons:

1. The Slocum River has been closed to shellfishing since
1977 indicating that degradation of the water quality
in this area has already taken place. Any additional
discharge to the river could increase the level of de-

gradation.

2. The DEQE has stated in their letter of October 19, 1987
that the Paskamanset/Slocums River is an antidegrada-
tion segment, and as much, cannot accept a discharge of
this magnitude, i.e. 2.2 MGD, using conventional treat-

ment methods.

Reuse of Water

There are two types of water reuse, direct and indirect.
Indirect reuse is what takes place as several municipalities
use a certain body of water, i.e. stream, river, or lake, for
both a water supply and wastewater disposal. Therefore, over a
period of time, water in the given body of water can be reused
many times before reaching the sea. Direct reuse of treated
wastewater effluent as a municipal water supply is generally
not done, However, the use of treated wastewater effluent for
industrial use, agriculture or for the development of artifi-
cial lakes for recreational purposes is becoming more prevalent.

Although few industries currently reuse wastewater effluent
directly, there is enormous potential for this to occur since
water supplies are generally limited. If treated properly,
effluent can be used for general plant application, for cooling
water and for boiler feedwater. Examples of industrial reuse



of effluent include: the Bethlehem Steel Company's Sparrows
Point plant in Maryland, Cosden 0il and Chemical Company at Big
Spring, Texas, and the Texas Company's Amarillo Refinery in
Amarillo, Texas. Since there are no significant industrial
water users in Dartmouth, the industrial reuse of effluent is

not a viable alternative.

‘ Agricultural reuse of wastewater treatment plant effluent
consists of using effluent for irrigation for crop production.
In the United States, the use of effluent for irrigation of
agricultural lands is generally isolated to the arid and semi-
arid regions. The primary concern of this method of ultimate
disposal is that it may cause a public health hazard. General-
ly, it is believed that disease can be transmitted by the in-
gestion of uncooked vegetables that have been irrigated with
treatment plant effluent. Since there are questions regarding
the public health using this type of ultimate disposal system
and since Dartmouth's climate is neither arid nor semiarid,
agricultural reuse will not be investigated further. Rather,
the application of‘effluent to land for disposal as opposed to
irrigation for crop production will be addressed.

Wastewater effluent is used for recreational purposes in
the Santee County Water District in San Diego County, Califor-
nia. A series of artificial lakes is being fed by the effluent
from the treatment plant. The lakes are used for boating,
fishing, and swimming. The shore around the lakes is used for
playgrounds and picnic areas. Other recreational uses of
wastewater effluent include irrigation of golf courses, a com-
mon practice in many areas of the Southwest. Due to the abun-
dance of natural recreational attractions in Dartmouth and
since the irrigation of golf courses with effluent is not
necessary, the reuse of effluent for recreational purposes will
not be considered as a viable ultimate disposal alternative in

Dartmouth.



Groundwater recharge is the replenishment of groundwater
supplies through artificial recharge with floodwaters, indus-
trial wastes, and municipal wastewater. Surface spreading or
pumping underground may be used to introduce effluent into the
groundwater. Many recharge projects are currently in operation
and given the growing need for groundwater supplies, these
types of recharge systems will become more common. The use of
septic systems is actually an indirect recharge of the ground-
water with effluent. Since Dartmouth has had to close a muni-
cipal supply well and has not pumped a newly developed well due
to contamination, the prospect of groundwater recharge would
not be met favorably by the townspeople. 1In addition, the
introduction of effluent into the groundwater could result in
the spreading of contaminants already existing in the area.
Extensive studies and development costs required for this ulti-
mate disposal alternative would be prohibitive. Due to the
environmental impacts of this method of ultimate disposal,
groundwater recharge will not be considered as a viable alter-

native in Dartmouth.

In summary, reuse of water and groundwater recharge in
Dartmouth will not be given further consideration as a means of
ultimate disposal for the following reasons:

1. There are no existing industrial water users in Dart-
mouth and any industrial reuse outside of Dartmouth
would result in increased costs for transportation to

the industrial reuse site.

2. There are questions regarding public health in using
this ultimate disposal system and the climate in Dart-
mouth is neither arid nor semi-arid, hence reuse of
effluent for agricultural purposes is both unnecessary
and limited by seasonal factors such as rainfall and

freezing.



3. The introductioh of effluent into the ground could re-
sult in the spread of contaminants should they already

exist in the area.

Land Application

Land application is the application of wastewater treatment
plant effluent to the land either by surface application or
spraying. The land on which the effluent is applied may be
vegetated, unvegetated or forested. The three primary land
application alternatives are a) slow rate irrigation, b) rapid

infiltration, and c) overland flow.

Slow rate irrigation is the application of wastewater to a
vegetated land surface with the effluent being treated as it
flows through the plant-soil matrix. A portion of the flow is
used by the vegetation and the rest percolates through the
soils to the groundwater. In a rapid infiltration system, most
of the applied wastewater percolates through the soil, with the
treated effluent draining naturally to either surface waters or
to where it joins the groundwater. The overland flow system
consists of applying effluent to the upper end of a prepared
vegetative covered slope and allowing it to flow over the vege-
tated surface to runoff collection ditches. The runoff may
have to be further treated or disposed of outside any ground-
water recharge area. These three land application alternatives
will be discussed in more detail later in this report.

Ocean Disposal

Ocean disposal typically consists of a submarine outfall
with or without a diffuser(s) at the end. The ultimate dispo-



sal of effluent is by dilution. The design of the outfall out-
let should allow the treated effluent to mix with the receiving
water in a manner so as to minimize environmental impacts.

This is accomplished by discharging the effluent through a sin-
gle or multiport diffuser well below the surface in an area of

high velocities and low aquatic life concentrations,all in ac-

cordance with the receiving water standards.

Completed in 1974, the existing outfall sewer in Dartmouth
originates at the wastewater treatment plant, where the efflu-
ent is pumped, extends out to the access road then easterly on
Russells Mills Road, southerly on Bakerville Road, southeaster-
ly on Rock O'Dundee Road and southerly on Smith Neck Road, to
Salter's Point, with the discharge point located approximately
3400 feet south southeasterly of Salter's Point. The outfall
sewer is 27-inch diameter prestressed concrete pipe originating
at the treatment plant, changing to 30 inch diameter pipe at
Rock O'Dundee Road, 24-~inch pipe on Smith Neck Road, and
24-inch subaqueous prestressed concrete cylinder pipe for the
subagqueous portion of the outfall. The total length of the
outfall sewer from the treatment plant to the outlet structure
is approximately 6.4 miles. The outlet structure consists of a
single 24-inch prestressed concrete pipe with two-22 1/2° bends
embedded in concrete and riprap. The discharge is about nine-
teen feet below the surface and at 45 degrees up from the ocean
floor. During the construction of the existing outfall, the
ocean floor was observed to consist of numerous large boul-
ders. The receiving water is Buzzards Bay which is classified
as SA, the highest water gquality class for saltwater. The
existing discharge permit allows for an average daily discharge
of 2.0 MGD through the outfall. The continued use of this ul-
timate disposal alternative for the additional 2.2 MGD in the



design year (for a total of 4.2 MGD), as permitted by special
legislation, will be considered in depth later in this report.
The legislation requires that no other feasible alternative

exist.

B. Elimination of Alternatives

The wetlands application and aquaculture alternative(s) for
ultimate disposal of effluent will not be considered further in
this report since both are experimental technologies. The lake
discharge alternative has been eliminated, since there are no
lakes located in Dartmouth which have an adequate dilution
capacity. The river discharge alternative has also been
eliminated since there is no acceptable river for discharge.
The Copicut and Shingle Island Rivers are classified as anti-
degradation segments, and therefore are protected in the future
against any wastewater discharges. The Paskamanset/ Slocums
River have been eliminated since they are considered to be
antidegradation segments due to their low flow characteristics,
and, as such, cannot accept a discharge of this magnitude, i.e.
2.2 MGD, using conventional treatment methods (refer to letter

in Appendix A).

The use of the wastewater treatment plant effluent for in-
dustrial reuse, agricultural reuse, recreational purposes, or
groundwater recharge has been eliminated from further consider-
ation for the following reasons. No industry is located in
Dartmouth, hence it is not a viable alternative. Agricultural
reuse for the purposes of crop production has been eliminated,
since public health concerns exist for this type of ultimate
disposal system and Dartmouth's climate is neither arid or

semiarid which would necessitate extensive irrigation. Reuse



of wastewater effluent will not be given further consideration
as an ultimate disposal alternative since there are numerous
natural recreational attractions in Dartmouth, hence the crea-
tion of artificial lakes is not necessary. In addition, be-
cause of the inadequate limited groundwater supply, all re-
charge areas must be protected from contamination.

The two ultimate disposal alternatives which will receive
further consideration in this report are land application and

ocean disposal.



3. LAND APPLICATION



CHAPTER 3 - LAND APPLICATION

A. Land Application Alternatives to be Studied

The three land application alternatives to be studied are:
slow rate irrigation, rapid infiltration, and overland flow. A

general description of each follows.

Slow Rate Irrigation

Slow rate irrigation of effluent is the most widely used of
the land application techniques and offers the highest degree
of wastewater treatment of the land application systems. Slow
rate irrigation systems can be agricultural, turf, or forest
systems. Agricultural systems utilize effluent from the waste-
water treatment plant for the irrigation of crops. Wastewater
effluent is also used for the irrigation of turf areas in golf
courses, parks, etc. This makes it possible to conserve pot-
able water supplies which would otherwise be used for irriga-
tion. The forest system has many advantages, including: soils
that often exhibit higher infiltration rates than agricultural
soils, lower site acquisition costs since forestland usually
costs less than prime agricultural land, higher soil tempera-
tures during cold weather than in agricultural lands, and sys-
tems which can be built on steeper grades than thé agricultural
systems. Principal limitations in the forest system include:
low application rates and tolerance levels of some trees, rela-
tively low nitrogen removal unless young developing forests are
used or conditions are conducive to denitrification, require-
ment of fixed sprinklers which are expensive, and forest soils

which may be rocky or very shallow.



The methods of application of effluent can be spraying,
surface application by ridge and furrow method, or flooding.
Spraying is the application of effluent under pressure to allow
for a fairly uniform distribution. The spray system can be
portable or permanent, moving or stationary, depending upon the
type of vegetation and surface conditions. The ridge and fur-
row method uses gravity flow to allow the effluent to seep into
the ground in the furrows while crops are planted in the rid-
ges. The widths and depths of ridges and furrows vafy with the
amount of effluent to be disposed of and the type of soil.

Land suitable for this method of application must be relatively
flat. Drying of the furrows between applications of effluent
is essential so that the soil pores do not become clogged.
Application by flooding consists of intermittently inundating
the land with a certain depth of effluent. Land suitable for
this method of application must be level or nearly level so
that a uniform depth of effluent can be maintained. Drying of
the land between flooding applications is not necessary to pre-

vent clogging.

The minimum operating temperature for the slow rate irriga-
tion system is 25°F, therefore storage must be provided for
days with a temperature below 25°F. Recommended application
rates range from a low of 0.5 in./wk. to a high of 3.9 in./wk,
depending on the type of soils, slopes, ground cover, and other
factors. The effluent is applied intermittently by alternating
the application and infiltration periods with drfing or resting
periods. The resting period may be several hours per day for
this slow rate irrigation alternative. The appropriate appli-
cation rate is determined by using the following water balance

equation.

precipitation + appliéd treated wastewater
= evapotranspiration + percolation



Runoff is not included since the slow rate irrigation sys-
tem is based on having no runoff. The recommended soils for
this type of system include moderately permeable soils with
good crop/forest productivity when irrigated.

The removal rates of wastewater constituents such as biolo-
gical oxygen demand (BOD), suspended solids (SS), nitrogen,
phosphorus, trace elements, microorganisms,and trace organics
are dependent upon loading rates, crops, and soil characteris-
tics. The mechanisms responsible for treatment and removal of
these wastewater constituents are discussed below. BOD is re-
moved by filtration and bacterial action. Loading rates for
BOD and SS are usually not a concern in the design of slow rate
irrigation systems, since the typical loading rates are far
below the loading rates at which treatment performance is af-
fected. Suspended solids are primarily removed through filtra-
tion. Residues and inert solids remaining after oxidation be-

come part of the soil matrix.

The mechanisms for nitrogen removal in slow rate irrigation
systems include crop uptake, nitrification-denitrification,
ammonia volatization, and storage in the soil. Nitrogen is
removed primarily by crop uptake, which varies with the type of
crop grown and the crop yield. Harvesting of the crop is nec-
essary for effective nitrogen removal. Denitrification can
increase the nitrogen removal particularly if there exists high
levels of organic matter in the soil (characteristic of primary
effluent), high soil cation exchange capacity (characteristic
of fine-textured and organic soils), neutral to slightly alka-
line soil pH, alternating saturated and unsaturated soil mois-
ture conditions, and warm temperatures. Removal of nitrogen by
ammonia volatization can be significant if the soil pH is above
7.8 and the cation exchange capacity is low (sandy, low organic

soils).



Adsorption and chemical precipitation are fixation proces-
ses by which phosphorus is removed from solution. Removal ef-
ficiencies for slow rate irrigation systems are generally very
high and are more dependent on the soil properties than on the
concentration of phosphorus applied. A small portion of the
phosphorus applied is taken up and removed by the crop leaving
a residual concentration of phosphorus in the percolate that
will generally be less than 0.1 mg/l. Therefore, a detailed
analysis would be necessary to determine the useful life of the
system before saturation of the soil, at which time phosphorous
would be released into the percolate,

Removal of trace elements in a slow rate irrigation system
combines the mechanisms of adsorption, precipitation, ion ex-
change, and complexation. Removal of trace elements from the
percolate is nearly complete in soils suitable for slow rate
irrigation systems, therefore it is not a concern for design.

Microorganisms removed in a slow rate irrigation system
include bacteria, viruses, parasitic protozoa, and helminths
(worms). Removal mechanisms include straining, adsorption,
desiccation, radiation, predation, and exposure to adverse con-
ditions. Protozoa, helminths, and bacteria are removed by
straining at the soil surface. Viruses are removed almost en-
tirely by adsorption. Microorganism removal is not a limiting
factor in the design of a slow rate irrigation system.

Trace organics are removed by sorption, degradation, and
volatilization. Based on existing data it appears that the
slow rate irrigation system is quite effective in removing
trace organics in the top 1 to 2 cm. (0.4 to 0.8 in.) If the
wastewater being treated contains large concentrations of trace
organics from industrial contributions, industrial pretreatment

should be considered.



Rapid Infiltration

In the rapid infiltration system, the applied wastewater
(minus evaporation) percolates through the soil, with the ef-
fluent draining naturally via a collection system to surface
waters or groundwater. Wastewater is applied to moderately and
highly permeable soils (such as sands and loamy sands) by
either flooding in a basin or by sprinkling. Vegetation is
usually not planted as part of the rapid infifltration system.

The rapid infiltration system has no recommended minimum
operating temperature since floating ice on the surface of the
applied effluent helps to insulate in the cold weather. Simi-
larly, snow cover can also help insulate the applied effluent.
The nitrification rate decreases in the winter months, hence a
seasonal reduced loading rate may be required. Storage may be
necessary: 1) if the soil permeability is on the low end of
the rates recommended, 2) to regulate the application rate dur-
ing emergencies, or 3) if significant daily or seasonal peaking
occurs. As 1n the slow rate irrigation system the water
balance equation is used to determine the appropriate applica-
tion rate. The recommended application rate ranges from 4
in./wk. to 94 in./wk. The recommended soils for this type of
land application system are rapidly permeable soils, such as

sands, loamy sands, and sandy loams.

Since there is little or no consumption by plants, more of
the applied wastewater percolates to the groundwater in a rapid
infiltration system than in the slow rate irrigation system.
Evaporation, which is generally a small percentage of the
hydraulic loading rate, ranges from about 2 ft./yr. for cool
regions to 6 ft./yr. for hot arid regions. Recovery of renova-



ted water by using underdrains or wells is, in many cases, an
integral part of the system. In other cases, the renovated
water drains to an adjacent surface water.

Suspended solids, BOD, and fecal coliforms are almost com-
pletely removed in a rapid infiltration system and when appro-
priate hydraulic loading cycles are used, nitrification of the
applied wastewater is essentially complete. Generally, nitro-
gen removal averages 50% unless specific operating procedures
are established to maximize denitrification. Alternating aero-
bic and anaerobic conditions are necessary to obtain signifi-
cant nitrogen removal, since aerobic bacteria deplete the soil
oxygen during each flooding cycle.

Phosphorus removal is dependent upon the physical and chem-
ical properties of the soil and can range from 70% to 99%. As
in slow rate irrigation systems, the primary removal mechanism
is adsorption with some chemical precipitation. In addition,
phosphorus removal is related to the residence time of the
wastewater in the soil, the travel distance, and other climatic

and operating conditions.

Removal of trace elements is by the same mechanisms as dis-
cussed in slow rate irrigation systems. At rapid infiltration
sites, trace elements accumulate in the upper soil layers.

Effective removal of fecal coliforms is achieved with an
adequate travel distance. The mechanisms of removal are the
same as in slow rate irrigation systems, i.e. straining, ad-
sorption, desiccation, radiation, predation, and exposure to
adverse conditions. Due to the small size of viruses, they are
not removed at the soil surface by straining, but instead, tra-

vel into the soil profile.



Trace organics are removed by volatilization, sorption, and
degradation (primarily biological degradation). Chlorination
before land application should be avoided since chlorination
prior to land application may cause the formation of chlorina-
ted trace organics that may be more difficult to remove.

Overland Flow

In the overland flow system the wastewater is applied to
the top of a grass covered slope and allowed to flow over the
vegetated surface to runoff collection ditches. Relatively
impermeable soils are generally used for the overland flow pro-
cess. The wastewater is renovated by physical, chemical, and
biological means as it flows in a thin film down the slope.
Since the so0il is generally impermeable very little percolation

is involved.

The minimum operating temperature for the overland flow
system is the same as the slow rate irrigation system, i.e.
25°F. Application rates, however, generally must be reduced in
cold weather due to a reduced rate of treatment. Periods of
heavy rainfall can substantially increase the runoff of the
overland flow system. Accordingly, storage must be provided
for cold weather and during times of substantial rainfall. The
optimum slope ranges from 2% - 8%, although slopes in the range
of 1 - 12% have been used effectively. Sprinkling is the most
common method of applying wastewater for overland flow, however
surface flooding can be practical for effluents relatively low
in suspended solids. Recommended application rates range from
2.4 - 15.7 in./wk.. The recommended soils include slowly per-
meable soils, such as clay loams and clays. Overland flow is
best suited for use at sites having surface soils that are
slowly permeable or have a restrictive layer such as a claypan



at depths of 1 to 2 feet. If overland flow is used on moder-
ately permeable soils, consideration must be given to ground-

water impacts.

The quality of renovated water is usually inferior to the
native groundwater, even if the overland flow system is managed
to obtain the best quality of renovated water achievable. If a
concentrated source of renovated water enters the groundwater,
such as from an overland flow system, it may be necessary to
restrict the spread of renovated water into the groundwater
basin, To limit the spread of renovated water into the aqui-
fer, the renovated water can be collected by drains for shallow
aquifers or wells for deep aquifers. After collection and
additional treatment, if necessary, the renovated water can be
used for irrigation, recreation {(including lakes), industrial,
or perhaps municipal purposes or discharged to a body of sur-

face water.

Soluble organic materials are removed from the wastewater
by biological oxidation. Suspended and colloidal organic
materials are removed by sedimentation and filtration through
the surface grass and organic layers. BOD removal is primarily
a function of application rate and slope length and is indepen-
dent of normal hydraulic loading rates. Most suspended solids
are removed within a few feet of the application point due to
the low flow velocities and shallow flow depths. Suspended and
colloidal solids are removed by sedimentation, filtration
through grass and litter, and adsorption on the biological

slime layer.

Nitrogen is removed from the applied wastewater through a
combination of plant uptake, denitrification, and volatiliza-
tion of ammonia nitrogen. The dominant mechanism in a particu-
lar situation will depend on the forms of nitrogen present in



the wastewater, the amount of carbon available, the tempera-
ture, and the rates and schedules of wastewater application.
Permanent nitrogen removal by the plants is only possible if
the crop is harvested and removed from the field. 75 to 90%
nitrogen removal is common. The form of runoff nitrogen is

dependent on temperature and application rates and dosing sche-

dule.

Phosphorus removal is generally in the range of 50% to 70%

(on a mass basis), but with the addition of alum or ferric
chloride to the wastewater just prior to application on the
slope, the removal rate can be increased. As in the slow rate
irrigation and rapid infiltration systems, phosphorus removal
is by adsorption and precipitation, however treatment efficien-
cies are somewhat limited because of the limited contact be-
tween the wastewater and the limited adsorption sites within

the soil.

Trace element removal in an overland flow system is by
sorption on clay colloids and organic matter at the soil sur-
face layer, precipitation as insoluble hydroxy complexes, and
formation of organometallic complexes with the organic matter
at the slope surface. The majority of the heavy metals accumu-
late in the biomass on the soil surface close to the effluent

application point.

B. Minimum of Secondary Treatment Required Before Land Appli-

cation in Dartmouth

Based on concerns for aquifer protection, it was mutually
agreed with the DEQE, that any land application system to be
investigated as an ultimate disposal alternative for Dartmouth

would require a minimum of secondary treatment prior to land



The Environmental Protection Agency (EPA) has established

three cases of groundwater discharge for systems where the

renovated water remains underground. These cases are:

Case I -

Case II -

Case III

The groundwater can potentially be used as a
drinking water supply. The chemical and pesti-
cide levels in the groundwater should not exceed
the levels stated in the groundwater regqula-
tions. If the existing concentration in the
groundwater of an individual parameter exceeds
the standards, there should be no further in-
crease in the concentration of that parameter
resulting from land application of wastewater.

The groundwater is used as a drinking water sup-
ply. Groundwater regulations apply and the bac-
teriological quality criterion also applies in
cases where the groundwater is used without
disinfection.

For other than drinking water supply. Criteria
for groundwater discharge in this class is made
on a case by case basis based on the present or
potential use of the groundwater.

Specific groundwater regqgulations for the State of Massachu-
setts are contained in 314 CMR 6.00 which appears in Appendix
G. All groundwaters are assigned to one of the classes listed

below based on the most sensitive uses for which the ground-

water is to be maintained and protected. The classes are:

Class I -

Groundwater assigned to this class are fresh
groundwaters designated as a source of potable

water supply.



Class II- Groundwater assigned to this class are saline
waters designated as a source of potable mineral
waters, for conversibn to fresh potable waters,
or as raw-material for the manufacture of sodium

chloride or its derivatives or similar products.

Class III- Groundwaters assigned to this class are fresh or
saline waters and are designated for uses other
than as a source of potable water supply. At a
minimum the most sensitive use of these waters
shall be as a source of nonpotable water which
may come in contact with, but is not ingested by

humans.

All groundwater for which a specific classification was not
petitioned prior to January 1, 1985 are classified as Class I
by DEQE.

The Town of Dartmouth has had contamination of some of its
municipal water supply and has developed zoning regulations
which prohibit certain uses of lands which are located adjacent
to its municipal wells and aquifer recharge areas. The town is
actively working to minimize future problems with the contami-
nation of groundwater. It has adopted a Town By-law, which
established aquifer protection districts, inside of which is
prohibited the discharge of liquid or leachable wastes. The
only exception is waste from a one family residential subsur-
face disposal system. A copy of the plan showing the aquifer
protection districts is contained in a pocket at the end of
this report. As defined in the Town By-law the general purpose
of the Aquifer Protection Districts is:

1. to promote the health, safety and general welfare of

the community;



2, to protect, preserve and maintain the existing and po-
tential groundwater supply and groundwater recharge
areas within the known aquifers of the town;

3. to preserve and protect present and potential sources
of water supply for the public health and safety;

4, to conserve the natural resources of the town;

5. to protect the groundwater and groundwater recharge
areas of the town from adverse development or land use

practices; and,
6. to prevent blight and the pollution of the environment.

Currently, the Town of Dartmouth has four active municipal
water supply wells with a combined safe yield of 1.7 MGD. The
wells are identified as: Chase Road Wells A, B, and C and the
Violetta Well. The Chase Road Wells A, B, and C were installed
in 1962. The Violetta Well was installed in 1976. The Route 6
Well is "down" due to contamination and the Chase Road Well D
is intended to be used in the future but will require treatment
prior to use and the construction of a pumping station for dis-
tribution. The Chase Road Well D and the Route 6 Well were
installed in 1981 and 1960, respectively. The Chase Road Wells
are located easterly of Chase Road near the Paskamanset River.
The Violetta Well is located southerly of 0ld Westport Road and
easterly of Fisher Road. The Route 6 Well is located southerly
of Route 6, and northerly of 0ld Westport Road. Because of an
inadequate supply of its own, the Town receives approximately
one-half of its water from the City of New Bedford under an
agreement providing a maximum of 5 MGD (agreement expires in
1992).



The Town is actively exploring for additional water supply
wells, however, to date, no additional wells have been loca-
ted. Currently the Town has contracted to clean and reline a
portion of the existing water mains, design and construct an
additional storage tank, and to conduct a corrosion study. No
expansion of the water distribution system is currently being
planned due to the limited water supply. In addition, in the
fall of 1987, the~town adopted a growth plan which restricts
growth of its infrastructure.

The major areas of previous water well exploration in-
clude: the northeastern corner of Town located in the Shingle
Island Swamp adjacent to Pine Island and High Hill Roads; the
area near the Route 6 Well; the area near the Chase Road Wells
A, B, and C; and the area near the existing sewage treatment
plant. No known borings or test wells have been located in any
of the six potential land application sites for wastewater dis-
posal. Protection of the aquifer recharge areas is paramount

in any land application consideration.

The quantity of wastewater flow to be given land applica-
tion can vary. The projected total average daily flow to the
wastewater treatment plant in the design year 2010 is 4.2 MGD.
Therefore, if 2.0 MGD, as allowed by the discharge permit, is
conveyed to the ocean outfall for ultimate disposal, 2.2 MGD
will be conveyed to the land application site(s) for ultimate
disposal. Accordingly, if all of the flow from the wastewater
treatment plant goes to land application a total of 4.2 MGD
would receive land application.

The three flow schemes to be considered for secondary ef-

fluent in Dartmouth are listed below.

i. Treat Dartmouth's future wastewater flow of 4.2 MGD at
the existing wastewater treatment plant (WWTP) with a



discharge of 2.0 MGD of secondary effluent followed by
chlorination through the existing outfall sewers to Buzzards
Bay. 2.2 MGD of secondary effluent will be conveyed to a
proposed land application site(s) for ultimate disposal.

ii. All of Dartmouth's future wastewater flow of 4.2 MGD
will receive secondary treatment at the WWTP and will
be conveyed to a proposed land application site(s) for
ultimate disposal.

iii. All of the future wastewater flow of 4.2 MGD will re-
ceive secondary treatment and chlorination at the WWTP
followed by ultimate disposal through the existing
ocean outfall.

Table 3-1 contains a summary of the design criteria for
each of the three land application alternatives. Table 3-2
presents the total land area requirements based on flows and
degree of treatment for the three land application alternatives
being considered. 1In all cases, the buffer zone is assumed to
be 400 feet wide, in order to screen the area from the public.
For the purposes of calculating the buffer zone for each alter-
native, the land area required without buffer zone is assumed
to be square. The buffer zone is then calculated as a 400 foot

wide area encompassing the application area.

Conveyance of effluent for these alternatives can be by
gravity pipe or force mains. The non-operating time listed for
the rapid infiltration alternative is assumed to be about one-
half the non-operating time for slow rate irrigation and over-
land flow alternatives, i.e. 8 weeks. The eight weeks of
non-operating time will allow for storage of the effluent dur-
ing periods of heavy rainfall and reduced application rates in

cold weather.
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TABLE 3-1

COMPARISON OF TYPICAL DESIGN FEATURES

FOR LAND APPLICATION PROCESSES (a)

I Slow Rate | Rapid
| Irrigation | Infiltration
_____ |___.___._-__...__...-,_...._..__________
10.5 - 3.9 13.9 - 94
| |
_____ I______________..l___..___..___-___.
|primary |primary
isedimentation Isedimentation

lspray or

|surface |

_____ l_-_.._..__..____.._l______...________
Imoderately slowl rapid
Ito moderately |
lrapid |

_____ |___-_-__-_.____-|..-_-....___...__..__
lclay loamsa to lsand and

|sandy loams |sandy loams

1<20% on cul- Inot critical;

Itivated land; |lexcessive

1 <40% on noncul-lgrades require

Itivated land Imuch earthwork
_____ l__..-_-..-___-..__|-_..___--____....._

2 - 3.3 ft. (¢>13.3 ft. during

|

| Iflooding cycle;
| 14.9 - 9.8 ft.

| Iduring drying

| lcycle (&)

for higher level of preapplication treatment.

(<)

groundwater table.

d)
soils.

w
]

1€

| Overland
{ Flow

igrit removal and
lcomminution

lclays and
lclay loams

Ifinish slopes
12 - 8x
i

Inot critical (4>
I
[
|
|

Typical design features for land application processes are fronm
“Land Treatment of Municipal Wastewater"”

higher rates

Underdrains can be used to maintain this level at sites with high

Impact on groundwater ghould be considered for more permeable



TRBLE 3 - 2

TOTAL LAND AREA REQUIREMENTS

BY LAND APPLICATION ALTERNATIVE

I i | | | IArea Required! | Total
Land Application {Effluent |Application | Quantity INon—operatingiField Areal Without | Buffer | Land Rrea
Rlternative IType I Rate | Applied 1  Time IRequired | Buffer Zome | Zone | Required
I | {in,/wk.) | (M6D) | (weeks) | (Ac) (1) | (Ac) (@) 1 (Aea) () 1 (Re.)
Slom Rate Irrigation:prilary : 0.9 : 2.2 : 17 : 1600 (4): 1750 (5) : 340 : 2090
:secondary : 1.0 : 2.0 1 17 : 730 : 800 : 230 : 1030
:secondary: 1,0 : 2.2 : 17 : 800 : 900 : 240 : 1140
:secondary: 1,0 : 4,2 : 17 : 1300 : 1700 : 330 : 2030
Rapid Infiltration :prilary : 5.5 : 2.2 : 8 (B : 130 : 210 : 125 : 335
:secendary: 11,0 : 2.0 : 8 () : &0 : 120 : 100 : 220
:secondary: 11,0 Il 2.2 : 8 (6) : (4] : 140 : 105 : 245
:secondary: 11,0 : 4,2 : 8 (6) : 130 : 230 : 130 : 360
Overland Flom :prilary l! 4.0 : 2.2 : 17 i 200 : 350 : 160 : 510
:secondary: 8.0 : 2.0 : 17 : 90 : 180 : 120 : . 300
:secondary: 8.0 : 2.2 : 17 : 100 : 200 : 120 : 320
:secondary: 8.0 II A2 : 17 : 200 : 350 : 160 : 510
NOTES

(1) Field area requiresents are based on EPA Technical Report "Costs of Wastewater Treatsent by Land

{2)

3

(%)

(5

~—

(&)

Application®, p. 63

firea requiresents without buffer zone are from EPA Technical Report "Costs of Wastewater
Treatment by Land Application®, p. 26
To calculate buffer zone, land area w/o buffer zone is assumed to be square (width of buffer

zore is assumed to be 400 ft., i.e. equal to buffer zone at the wastewater treatment facility)
Resumed to be B0O Ac. (secondary) x 2 since the application rate is 1/2 that for application of secondary

effluent

Interpolated since an application rate of 0.5 in,/wk, cannot be read on the land requiresent chart

sited in (1) above

Rssumed to be approximately 1/2 of the non-operating time for slow rate irrigation to provide for periods
of heavy rainfall and reduced applicated rates in cold weather

3-17



The land areas generated in Table 3-2 were used to develop
the total land area requirements for both land application flow
schemes. Table 3-3 presents the total land area requirements
for the two flow schemes. The buffer zones presented in Table
3-3 were calculated in the same manner as the buffer zones pre-
sented in Table 3-2.

D. Elimination of Overland Flow as an Ultimate Disposal Alter-

native

For the preliminary analysis of the land application alter-
natives, factors other than cost are first evaluated. Other
impacts will be discussed initially in order to minimize the
present worth analysis required to determine the preferred al-
ternative. A present worth cost analysis is included later in
this chapter.

The following wastewater constituents are of major concern

for health and environmental reasons.

Nitrogen
Phosphorus
Dissolved solids
Microorganisms
Trace elements

Nitrates and ammonia are usually of major concern in land
application systems. Storage ponds can be used for additional
nitrogen removals, and work very well for slow rate irrigation
and overland flow systems, but the resulting algal growth may
cause s0il clogging in the rapid infiltration systems. Nitro-
gen is often the limiting parameter for land treatment design
since the EPA guidelines recommend a maximum contaminant 1level



TABLE 3 - 3

TOTAL LAND ARER REGUIREMENTS

BY FLOW SCHEME
! i | Area Required w/o | |
| [Quantity Applied | Buffer lone | |
I | (MGD) I {Ac.) | I Total
| iPrimary |SecondaryiPrimary |Secondaryl |Buffer  lLand Area
{Land Application ITreated ITreated |Treated ITreated | | lone | Required
ISystem IEffluent IEffluent IEffluent IEffluent ITotal | (Rc.) 1 {Ac.)
| | i ] [ I | i
Schewe I  Islow rate irrigation | 0.0 | 2.2 | 0 | 900 | 9001 240 | 1140
1 I J i | 1 ] I
Irapid infiltration I 60 I 22 1 0 1 140 | 1401 105 | 245
| I } | | | | 1
loverland flow I 60 1 22 |+ 0 | 200 | 201 20 1 320
| I I i ] I | I
Schewe I Islow rate irrigation | 0.0 ) 42 | 0 | 1700 {1700 1 330 | 2030
| | | I | | | I
Irapid infiltration I 60 I 42 | 0 | 230 | 2301 130 | 3k
| I i | I | i I
loverland flow I 00 I 42 | 0 | 3¢ 1 30 160 | a10



of 10 mg/L nitrate as nitrogen at the land treatment boundary
to avoid methemoglobinemia in very young infants using the
water supply. Land treatment systems which discharge to sur-
face waters are generally designed to provide nitrification
since ammonia is toxic to some species of young freshwater fish
and depletes the dissolved oxygen content, Overland flow and
slow rate irrigation systems produce a well nitrified effluent,
while renovated water from the rapid infiltration systems con-
tain very little ammonia nitrogen, if relatively short applica-
tion periods are alternated with somewhat longer drying peri-
ods. When nitrogen is the limiting nutrient, nitrogen removal
is performed to prevent algal blooms and increased rates of
eutrophication for systems that discharge to surface waters.,

Phosphorus can be a limiting nutrient that controls the
eutrophication of surface waters, however there are no drinking
or irrigation water standards for phosphorus. Adequate phos-
phorus removal in the slow rate irrigation and rapid infiltra-
tion systems is generally possible, since the phosphorus
concentrations in the percolates are usually quite low (less
than 1 mgs1). In the overland flow system additional treatment
may be necessary if phosphorus is limited by the discharge

permit.

An excessive level of total dissolved solids can cause poor
taste in drinking water, may have a laxative effect on the con-
sumer, and may corrode equipment in the water distribution sys-
tem. Land treatment may be limited to processes that discharge
to surface waters or renovated water recovery may be required
to protect the groundwater quality in communities where the
salinity of the wastewater is significantly higher than the
salinity of the groundwater.



Trace elements include heavy metals and toxic organics.
Heavy metals in wastewaters are generally lower than the limits
established for drinking water, however some trace elements,
particularly cadmium, can accumulate in the food chain while
others may move through the soilﬁand enter the groundwater.

For slow rate irrigation and rapid infiltration sites the con-
centration of trace elements in the soil is highest near the
soil surface and decreases with depth. 1In overland flow sys-
tems, heavy metals are adsorbed at the soil surface in the or-
ganic layer of decomposing organic material and plant roots.
Metals tend to accumulate near the point of wastewater applica-
tion, since adsorption occurs as the applied wastewater flows

across the soil surface.

Trace or toxic organics, such as chlorinated hydrocarbons,
in land application systems may travel through the soil profile
and enter drinking water aquifers or accumulate in the soil
profile and be taken up by plants. Although the amount of )
trace organics which can be removed during movement through the
soil is not well understood, many trace organics are adsorbed
as they move through the soil profile in slow rate irrigation
and rapid infiltration systems. 1In the overland flow system,
research indicates that sufficient removal rates can result
from volatilization as the wastewater flows over the slope or
from sorption near the soil surface followed by either micro-
bial degradation or volatilization.

Microorganisms which are pathogenic to humans include bac-
teria, viruses, and parasitic protozoa and helminths. In slow
rate irrigation and rapid infiltration systems the major mecha-
nisms of microbial removal are straining, die-off, sedimenta-
tion, interception and adsorption. In the overland flow sys-
tems, the bacteria are removed near the soil surface by filtra-
tion, biological predation, and ultraviolet radiation. It is



possible for parasite eggs, such as Ascaris and helminths, to
survive for months to years in the soil, therefore vegetables
to be eaten raw should not be grown at land treatment sites for
at least 1 to 2 years after land application operations have
been terminated.

The overland flow system requires collection of the renova-
ted water in runoff ditches for ultimate disposal to a body of
surface water. Since the soils used for an overland flow sys-
tem are generally impermeable, there is very little percolation
of the effluent. 1In the more arid parts of the country,‘reno—
vated wastewater from the overland flow system can be used for
irrigation, however, in Dartmouth, there is no need to use
renovated wastewater for irrigation. In Dartmouth, the purpose
of land application would be to serve as an ultimate disposal
system. Discharge to the ocean through an outfall is not ac-
ceptable to the reviewing authorities. However, if land appli-
cation is ruled out as an ultimate disposal alternative, then
discharge to the ocean (or other surface water) becomes inevit-
able. In addition, the quantities of runoff will increase dur-
ing periods of rainfall to further increase the ultimate dis-

posal problem.

While the overland flow system requires less land area than
the slow rate irrigation system, it would require extensive
site work to prepare the terrain for the application of waste-
water effluent. Trees would have to be removed in the applica-
tion area. The existing grades would need to be regraded to a
slope between 2% - 8%, with 2% - 4% preferred for adequate de-
tention time. The planting of selected vegetation would also
be required for this type of land application system. A gen-
eral review of soils in Dartmouth revealed that there are no
areas of significant size with clay loams or clay, which are
preferred for overland flow systems. It is possible to use



overland flow on the moderately permeable soils generally found
in Dartmouth, however other land application alternatives are
better suited to these soils and the more permeable the soil
used for overland flow, the greater the potential for adverse
groundwater impacts.

As stated earlier, the Town has had contamination of some
of its municipal water supply and has developed zoning by-laws
which prohibit certain uses of lands in and adjacent to munici-
pal wells and agquifer recharge areas. Therefore, no renovated
effluent can be discharged into an aquifer protection district
nor should it be allowed in an aquifer recharge area. Thus, a
site for ultimate disposal of effluent would need to be found
and would require some means of conveying the renovated efflu-
ent to a body of surface water for ultimate disposal. As sta-
ted before, no such body of surface water exists in Dartmouth
which would be allowed to receive renovated effluent.

In summary, the overland flow system will no longer be con-
sidered as a land application alternative in Dartmouth for the

following reasons:

1. The overland flow system is not an ultimate disposal
system unless provisions are made for gathering renova-
ted wastewater which has accumulated in the runoff
ditches and disposal in a selected body of surface
water. In Dartmouth, the selected body of surface
water for discharge of the renovated water must lie
outside of the aquifer protection districts. No such

body of surface water exists in Town.

2. Extensive work would be regquired to prepare the land
for use as an application site for the overland flow
system. This would include removing of trees, prepar-
ing of the grass covered slopes to a slope of 2% - 8%,



planting with vegetation, constructing a series of
drainage ditches to collect runoff, and conveying the
renovated water to a body of surface water for dis-

charge.

3. Additional treatment of the renovated water for removal
of phosphorus may be necessary prior to discharge to a

body ‘of surface water.

4, The use of moderately permeable soils found in Dart-
mouth would increase the potential for adverse ground-
water impacts resulting from the use of an overland

flow system.

5. The soils in Dartmouth are better suited to slow rate
irrigation or rapid infiltration systems.

6. The quantities of runoff during periods of rainfall
would significantly increase the ultimate disposal

problem.

E. Preliminary Analysis of Slow Rate Irrigation and Rapid
Infiltration Land Application Sites

The Town of Dartmouth has several large areas of open or
undeveloped land that are of sufficient acreage to be consi-
dered as potential land application sites. Although there are
several undeveloped areas located north of Route 6, these will
not be considered as potential land application sites since
they are located upstream of the groundwater recharge areas
(see general plan). The natural drainage in Dartmouth runs
generally from north to south. The land application of efflu-
ent in areas northerly of Route 6 could potentially contaminate



the groundwater recharge areas and, subsequently, the existing
and any future municipal water supply wells. Southerly of
Route 6 there are small areas of land which might be used for a
land application system, but since each is small in comparison
to the total land area required for either land application
alternative, they will not be considered in the analysis of the

potential sites.

In analyzing the various potential land application sites,
a combination of two separate sites which yielded the necessary
acreage were given consideration for the particular land appli-
cation system. Naturally if there is sufficient area in a sin-
gle site to accommodate a particular land application system,
it would be preferable to utilizing two separate sites. Simi-
larly, a site which is located close to the wastewater treat-
ment facility would be preferable to a more remote site.

Six potential land application sites were identified from
townwide maps. The sites will be combined into two groups for
the purposes of analyzing their suitability for land applica-
tion. Sites I, II, and III have similar soils and will be con-
sidered as land application sites for either a rapid infiltra-
tion or slow rate irrigation system. Sites IV, V, and VI have
a much higher rate of permeability than Sites I, II, and III
and will be considered for rapid infiltration only. All of the
potential sites are shown on the general plan accompanying this
report and the detailed description of on-site investigations

are presented in Appendix F.

Site I is located westerly of Chase Road, southerly of
Lucy Little Road and northerly of Woodcock Road. It is closest
to the wastewater treatment facility of any of the three poten-
tial slow rate irrigation sites. It is approximately 900 acres



in size and is zoned SR-A, single residence - A, with a minimum
lot size of 40,000 S.F. (square feet). A review of the Dart-
mouth Natural Resources Map shows some small areas of wooded
swamp and shrub swamp with some very small areas of deep fresh
marsh and fresh swamp. The entirety of Site I is located out-
side of, but adjacent to, the Town's Aquifer Protection Dis-
trict but 10 to 15 percent falls within the groundwater supply
area. Considerable surface runoff passes through the well
fields.

In summary, the two on-site investigations which took place
in March and April of 1986 (refer to Appendix F) revealed that
the site is not suitable for slow rate irrigation due to shal-
low, tight soils and very high groundwater conditions. Surface
water was seen in numerous locations, as were ledge outcrops.
Root systems of trees were observed to be shallow and the
underlying soil to be mostly boulders. Only the top of the
southernmost hill could be readily used for spray irrigation.
Soils in this site are not suitable for rapid infiltration.

Site II contains approximately 900 acres and is located
northwesterly of Horseneck Road and southerly of Slades Corner
Road. It is zoned SR-B, single residence - B, with a minimum
lot size of 80,000 S.F. Natural resources in this site include
a small area of wooded swamp and a very small area of deep,
fresh marsh., This site is also located outéide of any Aquifer
Protection District, but within the potential groundwater sup-

ply area.

Three on-site investigations were performed in March,
April, and November of 1986 (Refer to Appendix F). Numerous
farms were observed throughout this site, with the primary crop
being fodder corn. An estimated one-third of this site might
be suitable for limited spray irrigation during the drier
months of the year. The high number of boulders located



throughout the site would make site preparation extremely dif-
ficult and soils in this site are not suitable for rapid infil-

tration.

Site III contains approximately 500 acres and is located
adjacent to the existing outfall sewer southerly of Rock
O'Dundee Road and northeasterly of Potomska Road. Like Site
II, this site is zoned SR-B and the natural resources within
the site include a small area of wooded swamp and a very small
area of fresh swamp. This site lies outside the Aquifer Pro-
tection District and nearly entirely outside the potential
groundwater supply area. ©Soils in this site are not acceptable

for rapid infiltration.

Site III was investigated three times in March, April and
November 1986 (Refer to Appendix F). Field observations indi-
cate that the site is unacceptable for spray irrigation due to
the high groundwater table throughout about 40 percent of the
area, the high boulder content of most upland areas, and the
arge amount of development around the perimeter. The only area
acceptable for spray irrigation is in the south central section
of the site which consists of about 80 acres. The promising
area may have some historical significance due to the visible

stone foundation remains.

Site IV is located northerly of Slades Corner Road, west-
erly of Fisher Road, southerly of Gidley Town Road near the
Westport townline. The total area in this site with soils
suitable for a rapid infiltration system is approximately 200
acres. The site is zoned SR-A, with a minimum lot size of
40,000 S.F. The site is located within the groundwater re-
charge area and within the aquifer protection district 2B -
area of potential future water supply development. Natural
resources in this area include an area of wooded swamp and a



small area of fresh marsh. No detailed site investigations
were conducted at Site IV as it was ruled out because of its
location within the groundwater protection district.

Site V is located northerly of Barneys Joy Road and west-
erly of the Slocums River. It is estimated that the total area
within this undulating site with soils suitable for rapid
infiltration is 150 acres. Zoning for this site is SR-B with a
minimum lot size of 80,000 S.F. The site is located in the
groundwater recharge area in an area of potential saltwater
intrusion, but is located outside the aquifer protection dis-
trict. Natural resources in this site include a small area of
fresh marsh. The site is adjacent to an area of salt marsh.

A site investigation of Site V was performed in March of
1987 by Fay, Spofford & Thorndike, Inc. personnel, a member of
the Dartmouth Department of Public Works, and two members of
the DEQE, There were areas along the route traveled where the
soils appeared to be very pervious and well above the ground-
water table. Sufficient area seemed to be suitable for dispo-
sal of 2.2 MGD of effluent by rapid infiltration. It should be
noted that these areas were not contiguous, and not level and
would therefore require extensive site preparation. To further
assess the suitability of this site, types and depths of soils
and groundwater elevations would be necessary. This site is

the most promising of all.

Site VI, located westerly of Smith Neck Road just east-
erly of Little River and Cedar Island, is approximately 75
acres in area. Zoning in this site is also SR-B with a minimum
lot size of B0,000 S.F. The site is located in the groundwater
recharge area, in an area of potential saltwater intrusion.

The site is located outside the aquifer protection district.
An area of wooded swamp is located adjacent to this site.



On-site investigation of this site occurred in March 1987
(Refer to Appendix F). It was observed that the water table in
the majority of the area is too high to allow the construction
of a rapid infiltration system. It appears that the ground-
water is not more than four feet below the surface, except in a
narrow 400 to 500 foot strip paralleling the cove. Approxi-
mately 20 percent of this area is occupied by existing dwell-
ings. 1In addition, the Planning Board has indicated that a
subdivision is being planned for 40 percent of the available
area. Due to the high groundwater table, existing dwellings,
and planned development, it is recommended that this site be

dropped from further consideration.

In addition to limited on-site observations, the soils in
each of these potential land application sites are of particu-
lar importance in assessing the feasibility of a land applica-
tion system. Therefore, the soils in each of the sites will be
discussed in depth. Discussion of the six sites is grouped
into two groups: sites I, II & III and sites IV, V & VI. The
General Plan shows the various soils throughout town as deter-

mined from U.S. Soils Conservation data.

Site I is primarily composed of Whitman extremely stony
fine sandy loam with 0% to 3% slopes and Woodbridge ex-
tremely stony fine sandy loam with 0% to 8% slopes, with
smaller but significant areas of Paxton extremely stony
fine sandy loam with 0% to 8% slopes and Paxton very stony
fine sandy loam with 0% to 8% slopes. In addition there
are smaller less significant areas of other soil types
scattered throughout the site.

Site II soils have large amounts of Whitman extremely
stony fine sandy loam with 0% to 3% slopes and smaller
areas of Paxton very stony fine sandy loam with 0% to 8%
slopes, Paxton extremely stony fine sandy loam, with 0% to



8% slope and Woodbridge extremely stony fine sandy loam
with 0% to 8% slopes. In addition there are smaller less
significant areas of various other soil types in this site.

Site III soils have large amounts of Whitman extremely
stony fine sandy loam with 0% to 3% slopes, Paxton very
stony fine sandy loam with 0% to 8% slopes, and Paxton fine
sandy loam with 3% to 8% slopes, and smaller areas of Wood-
bridge very stony fine sandy loam with 0% to 8% slopes and
Woodbridge extremely stony fine sandy loam with 0% to 8%
slopes. BSmaller areas of other various soil types are
located in this site but are less significant,

Tables 3-4 and 3-5 present a summarization of the major
characteristics ofbthe soil types listed above, with particular
emphasis on the items pertinent to land application. Permeabi-
lity used in these tables is measured as the number of inches
per hour that water moves downward through the saturated soil.
The breakdown of the ranges of permeability are as follows:

very slow - 0.06 inches

slow - 0.06 - 0.20 inches
moderately slow - 0.2 - 0.6 inches
moderate - 0.6 - 2,0 inches
moderately rapid - 2.0 - 6.0 inches
rapid - 6.0 - 20.0 inches
very rapid - 20.0 inches and above

All of the six major types of soils found in Sites I, 1II,
and III have limited suitability for use as building sites, due
to the seasonal high water table, or perched water table, and
as sites for septic tank absorption fields, due to the slow
permeability in the substratum. Although the permeability of
the surface layer and subsoil is generally moderate, these six
types of soils have slow permeability in the substratum which



Major Soils
Symbol & Type

|
| Surface Layer

CHARACTERISTICS DF MAJOR SDILS TYPES IN
PUTENTIAL LAND APPLICATION SITES I, II, III

|
| Subsoil

TRBLE 3 - &

PART I (1)

|
I Substratum

Perseability

| Surface Layer

Subsoil

Substratum

!

PfB - Paxton fine Ifine sandy loam - Itop 8 in, - fine

sandy loam

I8 in, thick
|
|

Isandy loam
Ibottom & in, -
Isandy loam

Ivery firm & brit- Imoderate
Itle gravelly sandyl
lloan to a depth of!

160 in. or more

moderate

slow or very slow

PgB - Paxton very
stony fine sandy
loam

I

Ifine sandy loam -
18 in. thick

|

|

|

Itop 8 in. - fine
Isandy loam
lbottom 6 in, -
Isandy loam

Ivery firm & brit- imoderate
Itle gravelly sandyl
lloam to a depth of !l

|60 in. or more

slow or very slow

PhB - Paxton
extrexely stony
fine sandy loam

|

ifire sandy loam -
12 in, thick

|

I

|

itop 14 in. ~ fine
Isandy loam
lbottom 6 in, -
Isandy loam

ivery firm & brit- imoderate
Itle gravelly sandyl
Iloam to a depth ofl

160 in., or more

|
|
|
]
|
|
|
|
Imoderate
|
i
|
|
imoderate
|
I
|

slow or very slow

WhA - Whitmar
extremely stony
fire sandy loam

!

I in. of matted
lorganic material
lover 5 in. of
tblack muck

|

Ifine sandy loam -
H5 in, thick

|

|

Ifirm mottled fine Imoderate or
isandy loam & silt Imoderately
lloan to a depth of irapid

160 in, or more

i

Imoderate or
imoderately
lrapid

i

slow or very slow

Wsb - Woodbridge
very stony fine
sandy loam

|

Ifine sandy loam -
19 in. thick

1

|

|

Ifine sandy loam &
Imottled gravelly
Ifine sandy loam -
118 in, thick

lvery firm, mottledimoderate

|sandy loam to a

idepth of €0 in, orl

imore

|
imoderate
i
|
|

slow or very slow

WtB - Woodbridge
extresely stony
fine sandy loam

|

Ifine sandy loam -
14 in, thick

|

|

|

|fine sandy loam &
imottled gravelly
ifine sandy loam -
123 in, thick

ivery firm, mottledimoderate

igravelly sandy

Iloar to a depth ofl

160 in, or more

|
Imoderate
P

|

|

(1) Data on soils types are from the "Soil Survey of Bristol County Massachusetts - Southern Part"

by the United States Department of Agriculture So0il Conservation Bervice
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TABLE 3 - §

CHARACTERISTICS OF MAJOR SOILS TYPES IN
POTENTIAL LAND APPLICATION SITES I, II, I

|Percent of

PART IT (1}

|Surface Cover|

I
|

IPerched

iDepth to Temp.
IWater Table

fine sandy loam

}

I
|
Kajor Soils ] Iwith Stones | 1Poar IWater  |During & fifter
Sysbol & Type Location ISlope (X) 14 Boulders |Suitable lses ISuitability For 1Table  |Rainy Periods
} } | | | |
PfB - Paxton fine Itops § sides of 3-8 IN/A Irow crops {erosionl lyes 116 - 22 in.
sandy loam lridges & hills I | lis a hazard), | | ]
i I { Ihay & pasture } | !
I | I I i [ i
| | i | | ] I
PgB - Paxton very itops I sides of 10 -8 it - 3% Itrees, pasture, |row crops & hay lyes 116 ~ 22 in.
stony fine sandy Iridges & hills | 1 |some cultivated | i | -
loam | | | lcrops § howesites | I |
| I ! I | I ]
} ] | ] ! | I
PhB - Paxton Itops & sides of 10 -8 13 - 15% Itrees, pasture & ifarming lyes 116 - 22 in,
extresely stony |Iridges & hills | | Ihomesites ! | |
fine sandy loam | | | | | | I
i | i I | | I
| | | i | | |
Wil - Whitman lin depressions & 10 - 3 13 - 19% Ipasture “ltrees I farming ino lsee footnote (2
extrevely stony |low-lying areas | ! i | 1 |
fine sandy loam ladjacent to | ! ] | | |
jdrainageways ! I | ! ! I
I | | | | ! |
WsB - Woodbridge Itops & sides of 10 - 8 11~ 3% Itrees, pasture, {irow crops lyes 120 - 27 in,
very stony fime Ihills | | lhay § howesites | | I
sandy loazm ! ! | | ] I I
| ] i | I | |
I | | ] ! | I
WtB - Woodbridge Itops & sides of 10 - 8 13 - 15X Ipasture & ifarming lyes 120 - 27 in,
extresely stony  lhills I ! lhomesites | | |
I I
i |

{1) Data on soils types are from the "Soil Survey of Bristol County Massachusetts - Southern Part"®
by the United States Department of Agriculture Soil Conservation Service
(2} Seasonal high water table is at or near the surface in the fall, winter I spring

N/R - Not applicable



restricts the downward movement of water, as well as root
development. Some small areas of soil with rapid permeability,
which is required for the rapid infiltration alternative, are
located within site I. These areas, however, are too small to
be of any significance in analyzing the soils within the site
relative to the site's suitability for rapid infiltration. No
areas within sites II and III have soils with rapid permeabi-

lity.

A review of the surficial geology at potential land appli--
cation Sites I, II, and III revealed that all the sites are
located on glacial till. A look at the flow of groundwater at
each of the sites revealed that Site I drains into the Paska-
manset River on the east and into the Deerfield Swamp on the
west. Site II drains entirely into the Slocums River and Site
III drains into the Little River on the east and into the Slo-
cums River on the west. A review of the flood hazard map of
Dartmouth revealed that all of these three potential land ap-
plication sites are located within Zone C, i.e. outside the

500-year flood zone.

The occurrence of a perched water table in the potential
application sites may be significant since the effluent can be
applied to the so0il no faster than the internal drainage rate
of the soil. Where a restricting layer is present at some
depth and the infiltration rate is higher than the rate of
water movement through this layer, a perched water table will
form and rise above the restricting layer. The water table
will continue to rise until the rate of water moving through
the restricting layer equals the infiltration rate. When the
water table reaches the surface, the infiltration rate becomes
equal to the rate of water moving through the restricting
layer. At this point a sharp decrease in rate of infiltration

may occur which can lead to surface runoff.



Potential land application Sites 1V, V, and VI were chosen
based on the permeability of the soils in these areas. Based
on discussions with members of the DEQE, an application rate of
at least 3 gallons/square foot/day (34 in./wk.) should be used
in the selection of rapid infiltration sites. A more conserva-
tive application rate of 11 in./wk. is shown on Table 3-2 and
is the basis for determining the field area required for rapid
infiltration of secondary effluent. A soil permeability of 2
inches/hour is required for a rapid infiltration system so that
the soil does not become overly saturated with the application
of 3 gallons/square foot/day of effluent. All sections
throughout the undeveloped areas of town consisting of soils
with a permeability of at least 2 inches/hour were determined
and have been shaded on the attached General Plan. The result
was the selection of Sites 1V, V, and VI which contain sub-

stantial areas with soils suitable for rapid infiltration.

The discussion of soils in Sites IV, V and VI will be limi-
ted to the soils which are suitable for rapid infiltration,
since the other types of soils are of little consequence.

Site IV has a large amount of Gloucester-Hinckley complex
with rolling terrain. Other soils include Hinckley gravel-
ly fine sandy loam, Merrimac fine sandy loam with 0% - 3%

slopes and Merrimac fine sandy loam with 3% - 8% slopes.

Site V soils are predominantly Hinckley gravelly fine
sandy loam with 8% - 15% slopes with lesser amounts of
Merrimac fine sandy loam with 3% - 8%, Hinckley gravelly
fine sandy loam with 3% - 8% slopes, Gloucester-Hinckley
complex with undulating terrain, Agawam fine sandy loam
with 0% - 3% slopes, Agawam fine sandy loam with 3% - 8%
slopes and only a token amount of Merrimac fine sandy loam

with 0% - 3% slopes.



Site VI soils are overwhelmingly Merrimac fine sandy loam
with 0% - 3% slopes with a smaller area of Merrimac fine

sandy loam with 3% - 8% slopes.

All of the thirteen soils types (suitable for rapid infil-
tration) found in Sites IV, V and VI have poor suitability for
septic tank leaching fields or sanitary landfills due to
groundwater pollution hazards resulting from the rapidly perme-
able soils. Soils in these three sites have permeabilities
which range from moderately rapid to very rapid (i.e. 2 in./hr
to over 20 in./hr).

A review of surficial geology in each site revealed that
Site IV is about one third glacial till and about two thirds
stratified drift associated with the Slocums River. Site V is
about 20% glacial till and about 80% stratified drift associa-
ted with the Slocums River. Site VI is entirely stratified
drift associated with the Little River. A review of the flow
of groundwater at each of these sites reveals that Site IV
drains to Destruction Brook, Site V drains to the Slocums River
and Site VI drains to the Little River.

F. Elimination of Rapid Infiltration and Slow Rate Irrigation
in Sites I, II, and III

The preliminary study of the major soil types in potential
land application Sites I, II, and III was done to determine if
the soils are suitable for all the land application alterna-
tives. Tables 3-4 and 3-5 present the selected characteristics
of the six major soils types found in Sites I, II, and III
(i.e: surface layer, subsoil and substratum composition, per-
meability, location, slope, percent of surface covered with
stones & boulders, suitable uses, poorly suited uses, presence
of a perched water table, and depth to temporary water table



during and after rainy periods). Although there are smaller
and much less significant areas of other soil types, these six
major soils types represent approximately 80 - 90 percent of
the soils found in Sites I, II, and III,

Further analysis of the soils information together with a
determination of the soil suitability by ranking factors as
presented in the EPA Process Design Manual "Land Treatment of
Municipal Wastewater" was undertaken. Table 3-6 presents soil
characteristics of the predominant soils in sites I, II and
IITI. Table 3-7 presents a tabulation of the ratings and the
overall suitability for land application for the six major
soils types found in Sites I, II, and III. Table 3-7 shows
that all six major soils types should be eliminated from con-
sideration for rapid infiltration since the minimum depth to
groundwater is not sufficient and permeability is too slow.
Other conditions found in Sites I, II, and III which are not
conducive to a rapid infiltration system include the presence
of bedrock, surface boulders and wet areas. Accordingly, the
rapid infiltration alternative will not be given any further
consideration as a land application alternative in Sites I, II,
and III.

At this point the rapid infiltration and overland flow land
application systems have been eliminated in Sites I, II, and
III. The slow rate irrigation system will now be analyzed for
Sites I, II, and III. Because of physical constraints, no site
in itself is large enough for slow rate irrigation. A combina-
tion of two or more sites would be necessary to provide suffi-
cient area for the land application of a minimum of 2.2 MGD of
effluent. From Table 3-5, it is evident that five of the six
major soils types in Sites I, II, and III are poorly suited for
row crops or farming.  This is largely due to the boulders pre-
valent in these areas and the seasonally high water table.



Major )
Soil I
Type l

|

Paxton fine {
sandy loam i
(P£fB) |

Paxton very I
stony fine sandy!
loam (PgB) l

Paxton extremelyl
stony fine |
sandy loam |

(PhB) |

Whitman ex- I
tremely stony |
fine sandy loam |

(WhA> |

Woodbridge very |
stony fine sandyl
loam (WaB) l
---------------- |
Woodbridge ex- |
tremely stony |
fine sandy loam |

(WtB) I

TABLE 3-6

PREDOMINANT

SOIL CHARACTERISTICS FOR USE
IN DETERMINING SUITABILITY FOR LAND APPLICATION
BY RATING FACTORS (4)

AT

SITES I, II, AND III

Soil
Depth (1)
(in.)

—— - - —

- —— -

Min. Depth

to Ground-

water
(in.)

- = ey - -

N

- — e - ——

(1) Depth of profile to bedrock
(2) Permeability of moast restrictive layer in soil profile
(3) All potential land application siteas are primarily forest with some
agricultural and developed areas
(4) Data on soils types are from the "Soil Survey of Bristol County
Maassachusetts - Southern Part® by the United States Department of
Agriculture Soil Conservation Service
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IMinimum |
|Permea- I
ibility (2)1
l{in./hr) I

- - —— -

§

| Existing
tLand Use (3)
t

| forest



TABLE 3 - 7

DETERMINATION OF SUITABILITY FOR LAND APPLICATION
BY RATING FACTORS (1)
AT SITES I, II, AND III

| » I IMin, Depth | | | I |
Major | Systen | Soil ito Eround- |Permea- | | Existing | |
Soil Type | Type | Depth(2)| water  Ibility(3)} 6rade | Land Use | Total (Suitability(4)
| | | | I | | ]
Paxton fine Islow rate irrig.-agri. | 8 | 0 i3 16 1 1 I 18 | moderate
sandy loam Islow rate irrig.-forest! 8 | 0 I3 1 8 1 4 I 23 | wmoderate
{PfB) loverland flow | A - I8 1 5 I 1 I 23 | moderate
lrapid infiltration I 4 b EMG I E I 4 | 1 I — | eliminate
I | i | | | i ]
Paxton very Islow rate irrig.-agri. 1 8 | 0 I3 | &6 I | I 18 | moderate
stony fire sandyislow rate irrig.-forest] 8 | 0 I3 1 8 1 4 I 23 | moderate
loan (PgB) loverland flow [ A - i 8 |+ 3 i 1 I 23 | moderate
frapid infiltration I 4 | E I E | 4 | 1 I — | eliminate
} ] | | | | I |
Paxton extremelyislow rate irrig.-agri, | 8 | 0 I3 1 &6 1 1 I 18 | moderate
stony fine Islow rate irrig.-forest! 8 | 0 I3 1.8 1 4 I 23 | moderate
sandy loarm loverland flow T - I 8 1 5 | { I 23 | moderate
(PhB) Irapid infiltration I 4 | E I E I 4 1 I =— | eliminate
i | i | | | | |
Whitnan ex- Islow rate irrig.-agri, | 8 + 0 3 | 8 | 1 I 20 | moderate
trewely stony Islow rate irrig.-forest! 8 | 0 I3 | 8 1 4 I 23 | moderate
fire sandy loam loverland flow 7 12 I8 + 8 1 1 I 26 | high
(WhR) lrapid infiltration I 4 | E I E 1 8 |1 | I =— | elininate
| | 1 | | I | |
Woodbridge very Islow rate irrig.-agri, | 8 | 0 i3 | &6 |1 | I 18 | moderate
stony fine sandylslow rate irrig.-forest! 8 | 0 I3 1 8 1 4 I 23 | moderate
loam (WsB) loverland flow [ A - i 8 13 1 1 I 23 | moderate
frapid infiltration I 4 | E I E 1 4 | | I =- | eliminate
| | | ! [ | | i
Woodbridge ex- Islow rate irrig.-agri. 1 8 I 0 I3 t 6 | 1 I 18 | moderate
tremely stony Islow rate irrig.-forest! 8 | 0 I3 1 8 1 4 t 23 | moderate
fire sandy loam loverland flow | 7 1 2 I 8 I 35 I 1 1 23 | moderate
(WtB) lrapid infiltration I 4 | E I E 1 4 1 1 I =— | eliminate

NOTE: The higher the ranking, the greater the suitability

{1) Rating factors are from the EPA Process Design Manual "Land Treatment of Municipal Wastewater®, p, 2-24
(2) Depth of the profile to bedrock
(3) Permeability of most restrictive layer in soil profile

(4)
Land Application  Overall Suitability Rating
System Type | Low | Moderatel High
| i |

slow rate irrig.-agri. | (15 1 1525 | 2535
slow rate irrig.-forest | (15 | 1525 | 25-35
overland flow I {16 1 1623 | 2535
rapid infiltration i {16 | 1625 | 2535

(5) E=Excluded, rated as poor 3-38



Although there are existing farms in Sites I, II, and III,

these farms, when combined, do not yield sufficient area (1140
Ac.) for the agricultural slow rate irrigation system required
for the ultimate disposal of a minimum of 2.2 MGD of effluent.

Sufficient land for a forested slow rate irrigation system
may exist. However, high site development costs and large
storage capacity would be needed. Another factor affecting the
selection process is groundwater protection. As stated earlier,
It is essential to preserve the groundwater recharge areas
throughout the Town. Sites I and II can be eliminated from
slow rate irrigation because of surface runoff into aquifer
recharge/aquifer protection districts. Similar conditions
exist at Site III, but only to a limited extent.

In summary, the slow rate irrigation alternative will be
eliminated from further consideration as a means of ultimate

disposal in Dartmouth for the following reasons.

1. The surface and subsurface runoff flows into aquifer
recharge/aquifer protection districts in Sites I and II
and, to a lesser extent, at Site III.

2. Site III by itself is inadequate in size to meet the
needs for slow rate irrigation.

3. Because of seasonally high groundwater, storage capa-
city up to 4 or 5 months may be required.

4. The six major soils types found in Sites I, II, and III
are poorly suited to row crops and farming due to the
boulders, a seasonally high water table, and soil ero-

sion.



5. The existing farms in Sites I, II, and III do not con-
tain sufficient area for the application of 2.2 MGD of
effluent.

6. The diversity of the sites and the physical character-
istics would make the installation and maintenance of a

forested system very costly.

G. Analysis of Rapid Infiltration in Sites IV, V, and VI

Thirteen major soils types with a minimum permeability of 2
in./hr. are present in Sites IV, V, and VI. Tables 3-8 and 3-9
present the selected characteristics of the thirteen major

soils types found in these sites.

Table 3-10 presents the soil characteristics for use in
determining suitability for land application by rating fac-
tors. Table 3-11 presents an analysis of the soil suitability
by rating factors as presented in the EPA Process Design Manual
"Land Treatment of Municipal Wastewater". Although the over-
land flow and slow rate irrigation types of systems are no
longer being considered in Sites IV, V, and VI, they are in-
cluded in Table 3-11 for completeness. Ratings in Table 3-11
confirm that overland flow should be eliminated from considera-
tion in Sites IV, V, and VI and that the soils are moderately
to highly suited to either slow rate irrigation or rapid infil-

tration.

Site IV is located within the groundwater recharge area and
within the Aquifer Protection District 2B - area of potential
future water supply development. Due to the limited municipal
water supply in Dartmouth and the absolute need to protect the
existing and future municipal water supply, rapid infiltration

in Site IV will not be considered.



TABLE 3 - 8

CHARACTERISTICS OF MAJOR S0ILS TYPES IN
POTENTIAL LAND APPLICATION SITES IV, V, VI

| 111 in, gravelly Imore

PART T (1)
Permeability
Major Soils | | | I | !
Symbol & Type | Surface Layer |  Subsoil | Substratus | Surface Layer |  Subsoil |  Substratum
i i | ! | I
AgR - Agawam fine Ifine sandy loam -~ 17 in. - fine ito 28 in, - loamy Imoderately rapidirapid Irapid
sandy loan I1 in. thick Isandy loan Ifine sand, 28-41 | I |
| | lin, - sand, 41-60 | I i
i i lor more - gravellyl I 1
I J Isand | | i
l | | i I 1
RgB - Agawam fine |fine sandy loam - 117 in. - fine Ito 28 in. - loamy imoderately rapidirapid Irapid
sandy loam I1 in. thick Isandy loam Ifine sand, 28-41 | i i
i I lin, - sand, 41-60 | i ]
| I fin, or more - i | |
| | Igravelly sand | | I
i | ] | | I
6cB - Bloucester— | | | i i |
Hinckley complex | 1 I I I |
| | i | | i
Eloucester Ifine sandy loam - |15 in. - top 3 in. Ivery gravelly Irapid irapid irapid
18 in, thick igravelly fine Iloamy coarse sand | | }
| Isandy loam, mid. 7ito a depth of 60 | I |
| lin, - gravelly lin. or more | i |
| Isandy loam, bot, 5i | I |
| lin,= very gravelly! | I l
| Iloamy sand i | | |
I | i i | i
Hinckley Igravelly fine I14 in, - top 3 in. lvery gravelly Irapid lrapid Ivery rapid
Isandy loam - & in, igravelly fine lcoarse sand to a | | i
Ithick Isandy loam, bot, Idepth of 60 in. ori | |
! 11 in. gravelly Imore ] 1 |
i Iloamy coarse sard | | I }
I i | | | I
6hB - Blourester— | | | | | [
Hinckley complex | | I I | |
| | ] | | |
6loucester Ifine sandy loan - 121 in. - top 9 in. Ivery pgravelly Irapid trapid Irapid
12 in, thick igravelly fine iloawy rcoarse sand | 1 |
| Ilsandy loam, mid. 7ito a depth of 60 | I |
| lin, - gravelly  lin. or more I | I
i Isandy loam, bot. Sl I | |
| lin, - very i I i |
| igravelly loamy | | | |
| Isand | I i I
| | ! I I I
Hinckley Igravelly fine 118 in, - top 7 in. lvery gravelly Irapid {rapid lvery rapid
Isandy loan - 2 in, Igravelly fine Icoarse sand to a | i i
Ithick Isandy loaw, bot. Idepth of &0 in. orl | ]
i I I
i [ i

| Iloamy coarse sand |
3-41



TABLE 3 - 8 (Cont'd)

CHARACTERISTICS OF MAJOR SOILS TYPES IN
POTENTIAL LAND APPLICATION SITES IV, V, VI

fine sandy loam |11 in. thick Igravelly sandy  Isand to a depth of| |
| lloam & gravelly |60 in, or more | |
| Icoarse sandy loam, | i |
i ibot. 4 in. - I I |
| igravelly loamy | I |
! lcoarse sand i | i

PART I (1)
Perseability
Major Soils | | | I i I
Symbol & Type | GSurface Layer |  Subsoil | Substratus | Surface Layer |  Subsoil |  Substratum
] i i | | I
6hC - Glourester- | | | I | |
Hinckley cosplex | [ | | | !
! [ | i i |
Glourester ifine sandy loam - 21 in, - top 9 in, Ivery gravelly Irapid Irapid frapid
12 in. thick Igravelly fine Iloamy coarse sand | | |
| Isandy loam, mid. 7ito a depth of 60 | | |
| lin, - gravelly  lin, or more i I !
| Isandy loam, bot. 5! } | |
i lin,- very gravellyl | ! I
I 1loamy sand i i i I
i | i | | |
Hinckley Igravelly fine 118 in. - top 7 in, ivery gravelly irapid irapid Ivery rapid
Isandy loam - 2 in. Igravelly fine icoarse sand to a | ! |
Ithick isandy lcam, bot. Idepth of 60 in. or} i {
I 11 in. gravelly imore i i |
| |loamy coarse sand | i | |
i i i | 1 |
HgA - Hinckley igravelly fine 114 in, - top 3 in. lvery gravelly Irapid Irapid tvery rapid
gravelly fire Isandy loam - 6 in, lvery friable lcoarse sand to a | i |
sandy loan Ithick Igravelly fine Idepth of 60 in. orl | I
| Isandy loam, bot. Imore | i |
| It1 in. gravelly | | i I
I |1oamy coarse sand | | I i
| I I | l I
HgB - Hinckley Igravelly fine 114 in, - top 3 in, Ivery gravelly lrapid Irapid ivery rapid
gravelly fine lsandy loaw - & in, Igravelly fine lcoarse sand to a | | I
sandy loam Ithick Isandy loam, bot. Idepth of 60 in, orl I I
I I11 in, - gravelly Imore | i ]
| lloany coarse sand | i | I
| I I I | |
HgC ~ Hinckley igravelly fine 118 in, - top 7 in. lvery gravelly lrapid Irapid Ivery rapid
gravelly fine Isandy loam - 2 in. Igravelly loamy  lcoarse sand to a | I i
sandy loam Ithick leoarse sand, bot. Idepth of 60 in. orl | i
i It1 in. - gravelly Imore I | I
| Iloany coarse sand | 1 ] I
I I I | i I
MeRl -~ Merrimac Ifine sandy loam -~ |12 in, - top 8 in, igravelly coarse Imoderately rapidlrapid trapid
]
i
]
I
[
|




TRBLE 3 - 8 (Cont'd)

CHARARCTERISTICS OF MAJOR SOILS TYPES IN
POTENTIAL LAND APPLICATION SITES IV, ¥, VI

PART 1 (1)
Permeability
Major Soils | I | I i |
Symbol § Type | Surface Layer |  Subsoil | Substratum } Surface Layer |  Subsoil | Substratum

} } | e | | |

®eB - Merrimac  |fine sandy loam ~ 112 in. - top B in, Igravelly coarse imoderately rapidirapid Irapid
fine sandy loam 111 in, thick Igravelly sandy  Isand to a depth ofl I |
! loam & gravelly 160 in, or more | i I
I Icoarse sardy loan, | I | i
i lbot, 4 in. - | I | |
| Igravelly loamy | I 1 I
} lcoarse sand I i [ I
| ! | | | i

WrAl -~ Windsor llpamy sand -~ 2 in. |24 in. -~ top 10 Isand to a depth Irapid lrapid Irapid
loawy sand Ithick lin, - loamy sand, lof 60 in. or more | | !
| ibot. 14 in, - sandl | { I
| i | I | |

WnB - Windsor tloawy sand - 2 in, I24 in, - top 10 Isand to a depth Irapid }rapid lrapid
loawy sand Ithick fin. - loamy sand, lof &0 in, or more | | 1
| tbot. 14 in. - sandl | | ]
I 1 i | I I

WnC - Windsor loamy sand - 2 in. 124 in, - top 10 isand to a depth irapid irapid lrapid
loamy sand Ithick lin. - loamy sand, lof 60 in. or more | | I
i |

{1) Data on s0ils types are from the "Soil Survey of Bristol County Massachusetts - Southern Part®

|

Ibot. 14 in. - sandl !

by the United States Departsent of Agriculture Soil Conservation Service



TABLE 3 - 9

CHARACTERISTICS OF MAJOR SDILS TYPES IN
POTENTIAL LAND APPLICATION SITES IV, Vv, VI

PART II 1)

{Percent of |
|Surface Coverl

| IPerched

iDepth to Temp,
|Water Table

]
Mzjor Soils | | luith Stones | | Poor |Water  IDuring & After
Symbol & Type |  Location ISlope (X) |& Boulders iSuitable Uses |Suitability For iTable  IRainy Periods

I | | ! ! | I
AnA - Agawam fine |in woodland 10 -3 iN/A Irow crops, hay & Iseptic tank Ino IN/R
sandy loas | | I Ipasture iabsorption fields | |

| | | } lor sanitary land- | |

| | | l Ifills {(groundwater| |

| i t I Ipollution hazard) | |

| | ! i I | |
AnB - Agawam fine lin woodland 3-8 IN/A frow crops, hay & Iseptic tank Ino IN/A
sandy loaw | | l | pasture labsorption fields | |

! | I | lor sanitary land- | I -

| ! | I Ifills (groundwater| i

| i | | Ipollution hazard) | |

i i | | | i |
BeB - Bloucester- lon small hills  lundulatingIN/A Irom crops, hay, Iseptic tank ino IN/A
Hinckiey complex | | | Ipasture & trees labsorption fields | I

| | I ! lor sanitary land- | |

I | i I Ifills (groundwater! |

{ I | | Ipollution hazard) | |

| i | | | I |
6hB - Gloucester- lon small hills, inlundulatingll - 3% Ipasture & trees Irow crops, hay, Ino IN/A
Hinckley complex Iwoodland | | | Iseptic tank I I

| | ! | labsorption fields | |

| | | | lor sanitary land- | |

| I | | Ifills {(groundwater| I

| | I i ipollution hazard) | {

| | | i ] | i
&hC ~ Bloucester- lon swall hills, inirolling |1 - 3% Ipasture & trees  Irow crops, hay, Ino IN/R
Hinckley complex Iwoodland i ] I Iseptic tank | |

] I i | labsorption fields | |

| | | ] lor sanitary land- | |

| | I ] Ifills (groundwater| |

| I | | tpollution hazard) | |

| 1 | I I | |
Hgh - Hinckley  lin woodland, near 10 - 3 IN/A Irow crops, hay, Iseptic tank Ino IN/R
gravelly fine llarge streams ¢ | i Ipasture & trees  labsorption fields | |
sandy loam Irivers | ] ! lor sanitary land- | |

| I | | Ifills (groundwater| !

| l | | ipollution hazard) | |

] I f [ | I |
HgB - Hinckley  lin woodland, near i3 - 8 IN/A Irow crops, hay, Iseptic tank Ino IN/A
gravelly fine llarge streams & | | |pasture & trees  {absorption fields | |
sandy loaa Irivers i ] ] lor sanitary land- | |

| | | I Ifills (groundwater! i

| | | I Ipollution hazard) | !



TABLE 3 - 9 (Cont'd)

CHARACTERISTICS OF MAJOR SOILS TYPES IN
POTENTIAL LAND APPLICATION SITES IV, V, VI

PART IT (1)
IPercent of | {Depth to Temp.
| | {Surface Coverl | IPerched [Water Table
Major Soils } | Imith Stones | IPoor iWater IDuring ¢ After
Symbol & Type | Location |Slope (%) & Boulders iSuitable Uses Iuitability For ITable  IRainy Periods
| | | | | | I
HoC - Hinckley  {in woodland, near 18 - 15 IN/A Ihay, pasture &  Irow crops, septic Ino IN/A
gravelly fine llarge streams & | ] itrees itank absorption | I
sandy loam Irivers { | ! Ifields or sanitaryl i
i | | | landfills (ground-1 }
| | | i |water pollution | |
I | | | thazard) | |
| | | i | J—— I
MeAl - Merrimac  ladjacent toor 10 - 3% IN/A Irom crops, hay, Iseptic tank Ino IN/A
fine sandy loam Inear large streawsl | {pasture & trees labsorption fields | }
It rivers { l | lor sanitary land- | |
I | ! | Ifills (groundwater| |
| | i | Ipollution hazard) | |
| | | | | | I
MeB - Merrimac  ladjacent toor I3 -8X IN/A irow crops, hay, Iseptic tank Ino IN/A
fine sandy loan Inear large streamsl i Ipasture & trees labsorption fields | {
1§ rivers | | | lor sanitary land- | |
I ! ] | Ifills (groundwater! I
| | i | Ipollution hazard) | |
| i | | I | |
WAl - Windsor Inear or adjacent 10 - 3%  IN/A lcultivated crops, Iseptic tank Ino IN/A
loamy sand Ito streaes and | | Ihay, pasture &  labsorption fields | |
irivers | | Itrees lor sanitary land- | |
i | | | Ifills (groundwater| |
I ! | I lpollution hazard) | |
| | | | | | |
WnB - Windsor Inear or adjacent 13 - 8%  IN/A tcultivated crops, iseptic tank Ino IN/A
loamy sand Ito streaws and | i Ihay, pasture &  labsorption fields | I
Irivers | | Itrees lor sanitary land- | |
i | I | Ifills (groundwater| I
| | I | Ipollution hazard) | |
| } | I i | I
Wl - Windsor Inear or adjacent 18 - 20X IN/A Ihay, pasture &  lcultivated crops, Ino IN/A
loamy sand Ito streams and | | Itrees Iseptic tank | |
Irivers J | | labsorption fields | |
] | I I lor sanitary land- i |
| | I | ifills (groundwater| |
1 | I | ipollution hazard) | |

(1) Data on soils types are from the "Soil Suf‘vey of Bristol County Massachusetts - Southern Part”
by the United States Department of Agriculture Soil Conservation Service

N/A - Not applicable



Major !
Soil |
Type

|

Agawam fine |
sandy loam [
(AghA)d |

Agawam fine |
sandy loan [
(AgB) |

Gloucester- |
Hinckley complexl|
(GecB) |

Gloucester- |
Hinckley complex|
(GhB) |

Gloucester- {
Hinckley complexl|

(GhC) |
________________ l
Hinckley |
gravelly fine {
sandy loam (

(HgA) |
________________ l
Hinckley |
gravelly fine i
sandy loam [

(HgB) |
---------------- |
Hinckley |
gravelly fine |
sandy loam |

(HgC) [
________________ I
Merrimac fine |
sandy loam |

(MeA) |

TABLE 3-10
PREDOMINAN

T

SOIL CHARACTERISTICS FOR USE
IN DETERMINING SUITABILITY FOR LAND APPLICATION
BY RATING FACTORS (4)

AT
SITES 1V, V,
IMin. Depth
Soil lto Ground-
IDepth (1) Iwater
(in.> | (in.)
_________ '-_..___.._..__
60 | (4=}
|
|
_________ |_-.____-.____
60 | (S
|
|
_________ |—-—-——---.__
60 | (5)
|
|
_________ l..__-.._.—__-_
60 | (S
|
(
_________ |....____.______
60 | 3
|
|
--------- | e e — =
60 l (35)
|
(
[
_________ l__..________
€0 | 3
|
[
l
————————— l__....._._____._
60 | (¢=D)
|
[
|
_________ |____..______
60 )

AND VI

IMinimum |
| Permea- |
Ibility (2>
I (in./hxr) |

- . -

- e = -

|

| Exiating
ILand Use (3)
[

lagricultural
lor open
|space

lagricultural
lor open
|apace

lagricultural
lor open
|space

lagricultural
lor open
| space

lagricultural
lor open
Ispace

lagricultural
lor open
| space

lagricultural
lor open
| space

lagricultural
lor open
| space

lagricultural
lor open
| space



TABLE 3-10
PREDOMINANT
SOIL CHARACTERISTICS FOR USE
IN DETERMINING SUITABILITY FOR LAND APPLICATION
BY RATING FACTORS (4)
AT
SITES IV, V, AND VI

Major I IMin. Depth IMinimum

| [
Soil I Soil lto Ground- |Permea- { | Existing
Type IDepth (1) |lwater Ibility (2)| Grade ILand Use (3
I in.) | {in.) {¢in./hr) | (%) l

---------------- Rl B LRl R L L R LD Dl Ll L
Merrimac fine I 60 | S l 2-6 | 3-8 lagricultural
sandy loam | | | l lor open

(MeB) | | 1 | | space
---------------- e e el e e e el e Rl K el
Windsor loamy ! 60 I S ( >6.0 | 0-3 lagricultural
sand | | { | lor open -

(WnA) | I : { { | space
---------------- e kbl Rtk et R Rl Rl R
Windsor loamy i 60 | (S) { >6.0 | 3-8 lagricultural
sand t | | | lor open

(WnB) | ( ) | | space
---------------- e kil e bl B el LR DR LR B it Dl
Windsor loamy { 60 | S | >6.0 I 8-20 lagricultural
sand | | { [ lor open

(WnB) [ { | | | space

(1) Depth of profile to bedrock

(2) Permeability of moet restrictive layer in soil profile

(3) All potential land application sites are primarily forest with some
agricultural and developed area=s

(4) Data on scils types are from the "Soil Survey of Bristol County
Massachusetts - Southern Part®™ by the United States Department of
Agriculture Soil Conservation Service

(S) Assumed to be in the range of 48 - 96 inches




DETERMINATION OF SUITABILITY FOR LAND APPLICATION
BY RATING FACTORS (1)
AT SITES 1V, V, AND VI

TRBLE 3 - 11

[ | IMin, Depth | | | I I
Major | Systen I Soil Ito Ground- (Permea- | | Existing | i
Soil Type | Type | Depth(2}| water Ibility(3)| 6rade | Land Use | Total ISuitability(4)
| | | I | i | !
Agawam fine Islow rate irrig.-agri. | @ i 4 I 8 1 8 1 & I 32 | high
sandy loam Islow rate irrig.-forest| 8 | & I &8 |1 8 1 3 I 31 high
{RgR) toverland flow I 7 1 4 b E 18 1 & I = | eliminate
Irapid infiltration [ | P2 I 9 1 8 1 & t 27 | high
| | I | | | | I
Agawas fine Islow rate irrig.-agri. 1 8 | 4 I 8 1 6 1 & I 30 | high
sandy loam Islow rate irrig.-forest! 8 | 4 i 8 1 8 I 3 I3 I high
(AgB) loverland flow 7 I 4 I E |1 5 1 4 I — | eliminate
Irapid infiltration I 4 2 I 9 I 4 i 4 | 23 | moderate
I | | ] | } | |
Bloucester- Islow rate irrig.,-agri. | 8 I 4 I 8 1 & 1 4 I 30 | high
Hinckley complexislow rate irrig.-forest! 8 | 4 I 8 1 8 I 3 I3 I high
(6cB) loverland flow ] 7 | 4 I E - I 4 Po—- | eliminate
Irapid infiltration Y | | [ 9 1 4 I 4 I 23 | moderate
| | | | I | i I
Eloucester- Islow rate irrig.-agri. | 8 I 4 I8 1 6 | 4 I 30 | high
Hinckley complex|slow rate irrig.-forestl 8 | 4 I 8 | 8 3 I 31 | high
{BhB) loverland flow 7 1 4 I E | 5 I 4 I =— | elivinate
Irapid infiltration | 4 | 2 ] 9 4 | 4 I 23 | moderate
I | I I I | | i
Bloucester- Islow rate irrig.-agri. | 8 | 4 | 8 I 4 i 4 I 28 | high
Hinckley complex|slow rate irrig.-forest| 8 | 4 | 8 [ I 3 I 29 | high
(BhC) loverland flow i 7 | I E I 2 | 4 I -- | eliminate
trapid infiltration I 4 | 2 I 9 I 1 I 4 l 20 | moderate
| | | I | | | i
Hinckley Islow rate irrig.-agri. | 8 | 4 I 8 | 8 | 4 I 3 | high
gravelly fine Islow rate irrig.-forest! 8 | 4 I 8 I 8 t+ 3 I 31 I high
sandy loam loverland flom 7 I 4 I E {1 8 | 4§ | — | eliminate
{HgR) Irapid infiltration I 4 1 2 I 9 1 8 | 4 I 27 | high
i | I | i | { }
Hinckley Islow rate irrig.-agri. | B 4 I 8 1 & | 4 I 30 | high
gravelly fine Islow rate irrig.-forestl! B8 (I | { 8 1 8 | 3 I3 ! high
sandy loam loverland flom 7 1 4 I E I 8§ | 4 I -- | eliminate
(HgB) irapid infiltration I 4 1 2 I 9 { & 1 4 I 23 | woderate
I | I ! | | | 1
Hinckley Islow rate irrig.-agri, | 8 I 4 I8 | 4 1 4 | 28 | high
gravelly fine Islou rate irrig.-forest! 8 | 4 I8 | &6 1 3 | i high
sandy loam loverland flom 7 1 & P E 1 2 I 4 I — | eliminate
(HoC) {rapid infiltration I 4 1 2 I 9 1 1 I 4 ] | moderate
| I | | | | I |
Merrimac islow rate irrig.-agri. | 8 | 4 I8 1 8 | 4 I 32 | high
fine sandy |slow rate irrig.-foresti 8 | 4 I8 1 8 1 3 ) I high
loam loverland flom I 7 1 4 i E 1 8 1 4 I — | eliminate
(Mef) Irapid infiltration [ I - I 9 1 8 1 4 I 27 | high
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DETERMINATION OF SUITABILITY FOR LAND APPLICATION
BY RATING FACTORS (1)
AT SITES IV, V, AND VI

TRBLE 3 - 11

I 1 iMin, Depth | | I i |
Major I System I Soil Ito Ground- IPermea- | I Existing | |
Soil Type | Type | Depth(2)! water  {bility(3)| Brade | Land Use i Total I5uitability(4)
| | I ! i | [ |
Merrimac Islow rate irrig.-agri, | 8 [ | I 8 I B I 4 I 30 1 high
fine sandy lslow rate irrig.-forest! 8 | 4 I 8 | 8 | 3 I 31 | high
loan loverland flow 7 1 4 i E 1 5 | 4 I — | eliminate
(MeB) Irapid infiltration I 4 1 2 9 1 4 [ | I 23 | moderate
| | } i i I I |
Windsor Islow rate irrig.-agri. | 8 1 4 I 8 | B8 1 & I 32 1 high
loany sand islow rate irrig.~foresti 8 | & i 8 1 8 1 3 I 3t | high
(WnR) loverland flow 7 1 4 I E | 8 | & I — 1 elininate
irapid infiltration I 4 | 2 i 9 1 8 1 4 it a7 | high
| I ] i | i i ]
Windsor Islow rate irrig.-agri. | B8 | 4 I 8 1 & 1 & I 30 | high
loamy sand islow rate irrig.-forest! 8 | 4 I & 1 8 | 3 3 I high
(WnB) loverland flow I 7 1 4 I E | 5 1 & I — | eliminate
irapid infiltration I 4 1 2 9 {1 & | 4 I 23 1 moderate
! | i i I i i i
Windsor Islow rate irrig.-agri. | 8 | 4 I8 1 0 I 4 I 24 | moderate
loany sand Islow rate irrig.-forest| 8 | 4 I 8 1 5 1 3 | 28 | high
{Wnl) loverland flow 7 1 4 I E 1 E 1 4 I =-- | eliminate
Irapid infiltration | 4 I 2 9 I E I 4 19 | woderate

NOTE: The higher the ranking, the greater the suitability

{1) Rating factors are from the EPA Process Design Manual "Land Treatment of Municipal Wastewater®, p. 2-24

(2) Depth of the profile to bedrock

{3) Permeability of most restrictive layer in soil profile

{4)

Land RApplication

Dverall Suitability Rating

Systea Type | Low | Moderatel High

| i |
slow rate irrig.-agri, | (15 | {525 | 2535
slow rate irrig.-forest | (15 | 19-23 | 2535
overland flow I 6 | 1629 | 2535
rapid infiltration I {6 | 16-35 1 25-35

(9) E=sExcluded, rated as poor



From the site investigations, Site V appears to have suf-
ficient areas where the soils are pervious and well above the
groundwater table. Although not contiguous, enough acreage
(270 Ac. - see Table 3-3) appears suitable for ultimate dispo-
sal of 2.2 MGD of effluent by rapid infiltration. Soil borings
would be necessary in the areas which appear to be suitable
within this site to confirm the types and depths of soils and
the groundwater elevations. It should be noted, however, that
most of this land is not level and will require extensive site
preparation. In addition, the area surrounding Site V is not
currently on the municipal water supply. If land application
were to be conducted on Site V, the existing municipal water
supply distribution system would need to be extended to serve
the homes near the site. Also, plume dispersion interaction
with the salt marsh around the area should be studied. Site V
is prime land for residential development due to its location
adjacent to Slocums River. Based on a conversation with the
Superintendent of the Department of Public Works concerning
recent sales in the area, an attempt to acquire this land would
result in a cost of approximately $100,000 per 2 acre house lot.

Site VI is located in the groundwater recharge area in an
area of potential saltwater intrusion. The water table in the
majority of the area is too high to allow the construction of
rapid infiltration facilities. It is doubtful that the ground-
water is more than four feet below the surface except in the
area paralleling the cove, 400 - 500 feet back from the cove.
Approximately 20 percent of this area is occupied by existing
dwellings. Furthermore, the Planning Board has indicated that
a subdivision is in the planning stages for 40 percent of the
available area. As is the case with Site V, an extension of
the existing municipal water supply distribution system would
be necessary to serve the homes located adjacent to this site
if it is to be used for land application. Also, as in the case



of Site V, an attempt to acquire this land would result in a
cost of approximately $100,000 per house lot (2 Ac.), since it
is considered prime land for residential development due to its

location adjacent to Little River.

In all three sites, extensive site preparation would be
required to prepare the site for rapid infiltration. Limited
storage would be required to allow for periods of heavy rain-
fall or periods with a temperature below the minimum operating

temperature of 25°F.

In summary, the rapid infiltration alternative of land ap-
plication will be eliminated from Sites IV and VI because:

1. Site IV is located within the groundwater recharge
area, as well as the Aquifer Protection District 2B -~
area of potential future water supply development.

2. Land application in Site IV would not be approved by
DEQE, since it could adversely impact future water sup-

ply areas.

3. The water table in the majority of Site VI is too high
to allow for construction of rapid infiltration facili-

ties.

4. Approximately 20 percent of Site VI is occupied by
existing dwellings and buffer zones would consume much

of the suitable acreage.

5. The Planning Board has indicated that a subdivision is
in the planning stages for about 40 percent of the

available area in Site VI.



6. If land application were conducted in Site VI, an ex-
tension of the municipal water supply distribution sys-
tem would be necessary to serve the homes adjacent to
the site.

7. Land acquisition costs for Site VI would be in the
range of $100,000 per 2 acre house lot.

H. Preferred Land Application Alternative and Preferred Site

Based on the reasons stated in the previous sections of
this chapter, the preferred site is Site V. The preferred land
application alternative is rapid infiltration.

The rapid infiltration system being considered would re-
quire a storage pond to allow for periods of extreme rainfall
or periods with a temperature below the minimum operating tem-
perature of 25°F, unless the application fields are covered.
Covering of the application fields would allow for application
of effluent during periods of heaQy rainfall or when the
operating temperature is below 25°F and effectively reduce the
non-operating time of the rapid infiltration system to zero.

Terracing of the land will be required to ensure that the
fields are level for equal distribution of effluent. The
separation of flow for land application vs, ocean outfall dis~-
posal would take place at the wastewater treatment plant site.
The effluent to be used for land application would be pumped to
a storage pond to be located at the land application site,
rather than at the wastewater treatment plant site. The stor-
age pond would be sized to hold about eight weeks flow.
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CHAPTER 4 - OCEAN OUTFALL STUDY*

A. Summary

Environmental analyses were conducted for the following
parameters in support of the request for an expansion of the
Town of Dartmouth wastewater treatment plant capacity from 2.0
MGD to 4.2 MGD with ocean discharge.

Hydrographics
Water Quality
Dispersion Analysis
Sludge Quality
Sediment Analyses
Marine Resources

The ocean discharge for the Dartmouth treatment facility is
located in Buzzards Bay approximately 3,000 feet south of
Salters Point.

Analyses reported herein were conducted in keeping with
requirements of the Massachusetts Department of Environmental
Quality Engineering (DEQE). Such requirements stipulate that
existing physical, chemical, and biological conditions be doc-
umented at the site of the present and/or alternative outfall
and that modelling be conducted to determine the level of im-
pact at the outfall location and to make appropriate ad-
justments in design to avoid adverse water quality degradation.

Hydrographics

Hydrographic measurements were conducted utilizing current
meters, drogue, and dye tracking techniques. Current meter
data indicated higher current speeds at the surface (also

* Excerpt from Ocean Outfall Study (Appendix I)
4-1



with greater scatter) and tidal velocities decreased with
depth. Tidal currents predominate with a variation of
approximately 6 cm/s. Dye tracking from the present outfall
was found to parallel the shoreline, while remaining offshore,
with maximum ebb and flood tide velocities of 58.5 cm/s and 64
cm/s, respectively. Drogue tracking at the alternative outfall
location resulted in the finding of local anomalies. Deeper
loca current reversals may be present, as was the case on
October 4, 1985, when currents travelled in a direction
opposite to that of the flood tide direction.

Water Quality

Water quality monitoring was conducted to determine con-
ditions within the Zone of Initial Dilution (ZID), areas
downstream‘of the present outfall, the location of the
alternative outfall, and a control station.

Analyses included field determination of dissolved oxygen,
temperature, specific conductance, and pH. Stratified samples
were collected for laboratory analyses of nutrients, redox par-
ameters, metals, and pesticides. All analyses indicated water
quality conditions within the ZID to be relatively unaffected
by the present discharge and no anomalies were found at the
other locations. Detailed measurements for dissolved oxygen
and salinity were conducted within the ZID to assist in the
near field analyses. These investigations resulted in the dis-
covery that near field impacts from the existing 2.0 MGD dis-
charge are limited only to a minor degree in an area within 100
feet of the outfall boil. BOD, suspended solids, nutrients,
metals, and pesticide concentrations were found to be extremely
low (meeting Class SB water quality criteria) within the ZID.

Analyses were also conducted on the treated effluent
quality. Concentrations of residual chlorine were also



limit of impact to surface and deeper waters was found
to be within 100 feet of the outfall.

No impacts to the quality of water within the 2ZID was
found to be attributable to metals or pesticides.

Residual chlorine was found to decay three-fold between
the Dartmouth treatment plant and the closest sampling
point to the outfall.

An increase of discharge volume from 2.0 MGD to 4.2 MGD
was found not to have a measureable impact on BOD or
dissolved oxygen. Furthermore, any physical alteration
to the configuration of the present outfall via a
diffuser was deemed unnecessary, as was the relocation
of the outfall to the alternative site in deeper water

further into Buzzards Bay.

Based on analyses of marine sediments at the present
outfall location, an expansion to 4.2 MGD is not
expected to result in a deterioration of sediment
quality. Additionally, there is no need for underwater
construction which would result in disturbance of

sediments.

The shellfish beds in the vicinity of the present out-
fall are within a shellfish closure area. In order to
protect public health, harvesting is not allowed. Ex-
pansion of the discharge volume at the present site

will not result in any alteration or impact to existing

quahog beds. However, in the location of the al-
ternative outfall, quahog beds are commercially
harvested. Should the outfall be relocated to the
alternative site, these shellfish beds would also be



closed to harvesting as a protective measure. Even if
the beds near the present outfall were to be opened,
their value is not at all comparable to that of the
beds near the alternative outfall site due to the less
than optimal bottom substrate at the present site.
Based on bacteriological impacts to shellfish, the op-
erational history of the treatment facility, improved
design, and shellfish data, a smaller conditional clo-
sure area around the present outfall may be possible in
the future.

Marine benthic resources (with the exception of har-
vestable quantities of shellfish) at either location
are not expected to suffer adverse impacts from the
operation of the expanded outfall, since dilution and
good effluent quality aid in the prevention of adverse
impacts to water sediment quality. Unnecessary further
construction or modification of underwater utilities
(i.é., a diffuser and/or alternative outfall) would
result in a temporary adverse impact to bottom marine

resources.



with greater scatter) and tidal velocities decreased with
depth. Tidal currents predominate with a variation of
approximately 6 cm/s. Dye tracking from the present outfall
was found to parallel the shoreline, while remaining offshore,
with maximum ebb and flood tide velocities of 58.5 cm/s and 64
cm/s, respectively. Drogue tracking at the alternative outfall
location resulted in the finding of local anomalies. Deeper
loca current reversals may be present, as was the case on
October 4, 1985, when currents travelled in a direction
opposite to that of the flood tide direction.

Water Quality

Water quality monitoring was conducted to determine con-
ditions within the Zone of Initial Dilution (2ID), areas
downstream of the present outfall, the location of the
alternative outfall, and a control station.

Analyses included field determination of dissolved oxygen,
temperature, specific conductance, and pH. Stratified samples
were collected for laboratory analyses of nutrients, redox par-
ameters, metals, and pesticides. All analyses indicated water
quality conditions within the ZID to be relatively unaffected
by the present discharge and no anomalies were found at the
other locations. Detailed measurements for dissolved oxygen
and salinity were conducted within the ZID to assist in the
near field analyses. These investigations resulted in the dis-
covery that near field impacts from the existing 2.0 MGD dis-
charge are limited only to a minor degree in an area within 100
feet of the outfall boil. BOD, suspended solids, nutrients,
metals, and pesticide concentrations were found to be extremely
low (meeting Class SB water quality criteria) within the ZID.

Analyses were also conducted on the treated effluent
quality. Concentrations of residual chlorine were also



5. COST COMPARISONS



CHAPTER 5 - COST COMPARISONS

Based on the preferred land application alternative and
preferred site, the flow schemes to be used for the cost com-
parisons are:

I. Ultimate disposal by land application (rapid infiltra-
tion) at Site V of 2.2 MGD of secondary effluent with
ocean disposal of 2 MGD of secondary effluent (treated
at the existing wastewater treatment plant site).

IT. Ultimate disposal by land application (rapid infiltra-
tion) at Site V of 4.2 MGD of secondary effluent (trea-
ted at the existing wastewater treatment plant site).

III. Ocean disposal of 4.2 MGD of secondary effluent (trea-
ted at the existing wastewater treatment plant site).

The costs for Schemes I, II, and III are presented in
Tables 5-1, 5-2, and 5-3. The upgrade of the wastewater treat-
ment plant has been omitted from the cost comparisons since it
is common to all three schemes. Scheme I assumes that any flow
up to 2 MGD will be disposed of through the ocean outfall with
the flow in excess of 2 MGD to be disposed of at the land ap-
plication site. The facilities to separate the flow in excess
of 2 MGD and divert it to the land application site will be
built at the wastewater treatment plant site. A schematic of
the site layout for the rapid infiltration alternative appears
in Figure 5-1.

The following assumptions have been used to determine the
costs for the three schemes.



Transmission of the effluent will consist of 5.7 miles
of 20" force main.

Effluent pumping is based on a peak flow of 12.5 MGD at
the wastewater treatment plant and 150 feet of total
head. Power is assumed to cost $0.07/kwh.

The storage volume required is based on 8 weeks of
storage time being required. The storage reservoir is
assumed to be divided into multiple cells, be 12 feet
deep, have bentonite lining, have dikes that are formed
from native material, and have embankment protection

consisting of riprap.

Site clearing is based on the original condition of the
site being heavily wooded. The site will be cleared
and grubbed with the debris disposed of offsite.
Terracing of the fields would be necessary for the pro-
per levelling of the application fields.

The infiltration basins are multiple unit basins with
dikes formed from native excavated material.

Distribution pumping is based on 150 feet of total head
and consists of pumping equipment and standby facili-
ties, piping and valves within structures, controls,
electrical work, and an intake structure'being built
into the dike of the storage reservoir.

The administrative and laboratory facilities at the
wastewater treatment plant will be used for land appli-
cation as well. Separate operation and maintenance
costs for land application appear on the cost compari-

son tables.



10.

11.

25 monitoring wells for 2.2 MGD and 35 monitoring wells
for 4.2 MGD, each 100 feet deep, are assumed. The
wells are assumed to be 4 inch drilled wells complete
with pump, controls, and electrical work.

The service roads are assumed to be 12 feet wide with
gravel surface and are located around the perimeter of
the area and within larger fields. A four foot high
stock fence is located around the perimeter of the area.

Land costs are based on the selling price of $100,000
per 2 acre house lot for house lots in the area near

Site V.

Costs for ultimate disposal via the existing ocean out-
fall are based on the summary and conclusions section
of the Ocean Outfall Study (see Appendix A) which
recommends that no construction or modifications of the

underwater facilities is necessary.



TABLE 5-1

#en SCHEME I wn=»
COSTS FOR RAPID INFILTRATION OF 2.2 MGD
AND OCEAN DISPOSAL OF 2.0 MGD =

Total Project Ave. Annual
Item Cosat 0O& M

LAND APPLICATION
Force Main - 20" :
- 8100/1.f. x S.7 mi. x 5280 3,010,000

£1540/mi./yr. x S.7 mi. £8,800
Effluent Pumping £293,000 $51, 300

peak flow = 12.5 MGD
150 ft. total head

Storage Reservoir - lined $1,190,000 . £7,500
cap. 123 million gallons (8 wka storage)

Site Clearing £282,000
65 ac., heavily wooded, cleared & grubbed
offsite disposal of material

Land Leveling £51, 000

Infiltration Basins £423,000 840,300
multiple unit basins with 4 ft. dike

Distribution Pumping £423,000 £61,400
peak flow = 4 MGD
SO ft. total head

Admin. & Lab, Facilities . S0 £33,800
assume admin. & lab. facilities at
WWTP expansion will be uesed

Monitoring Wells - 100 ft. deep

$4225/well x 25 wells $106,000
$440/well/yr. x 25 wells $11,000
Service Road & Fencing £108,000 $2,800
65 ac. - field area
Land
245 ac. - incl. buffer zone $12,250,000
salvage value (84,039,000)
OCEAN DISPOSAL (2 MGD) ' $0 55,500
Subtotals 814,097,000 $272,400
Present Worth O & M $2,509,000
Comparative Total £16,606, 000

#* Costs are from EPA Technical Report '"Costs of Wastewater Treat-
ment by Land Application" and are updated to Aug. 1990 (ENR=5212)
for total project coste and June 1991 (ENR=5457) for O & M coste
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TABLE S5-2
#ne SCHEME II w=»
COSTS FOR
RAPID INFILTRATION OF 4.2 MGD»

Total Project Ave. Annual

Itenm Cosat O & M
____________________________________________ - " e e e e e e -
Force Main - 20"

8100/1.f. x 5.7 mi. x 5280 £3,010,000
£81540/mi./yr. x 5.7 mi. 88,800
Effluent Pumping 8293, 000 892,800
peeak flow = 12.5 MGD
150 ft. total head
Storage Reservoir - lined $2,291,000 $11,100
cap. 235 million gallons (8 wks sastorage)
Site Clearing £535, 000
130 ac., heavily wooded, cleared & grubbed
offsite disposal of material
Land Leveling 893,000
Infiltration Basins 8761, 000 872,100
multiple unit basins with 4 ft. dike
Distribution Pumping £479,000 8£112,200
peak flow = 6 MGD
S50 ft. total head
Admin. & Lab. Facilities 80 842,800
assume admin. & lab. facilities at
WWTP expansion will be used
Monitoring Wells - 100 ft. deep
84225/well x 35 wells 8148, 000
S8440/well/yr. x 35 wells 815,400
Service Road & Fencing 8155, 000 54,200
130 ac. - field area
Land
360 ac. - incl. buffer zone 818,000,000
salvage value (85,935, 000)
Subtotals £19,830,000 8359,400
Present Worth O & M 83,310,000

Comparative Total $23,140,000

# Coats are from EPA Technical Report "Costs of Wastewater Treat-
ment by Land Application' and are updated to Aug. 1990 (ENR=5212)
for total project costs and June 1991 (ENR=5457) for O & M costs
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TABLE 5-3

nun SCHEME III wum
COSTS FOR OCEAN DISPOSAL OF 4.2 MGD #

Total Project Ave. Annual
Item Cost O&NM

Ocean Outfall =« £188,000 £101,600
continued used of existing structure
with no modificationes or new conatruction
(includes larger effluent pumps to pump
the increase in flow from 2.0 to 4.2 MGD)

- - - -y - -~ —

Subtotals £188,000 £101,600
Present Worth O & M £936, 000
Comparative Total $1,124,000

# Coste are from EPA Technical Report "Costs of Wastewater Treat-
ment by Land Application' and are updated to Aug. 1990 (ENR=5212)
for total project costse and June 1991 (ENR=5457) for O & M cosats
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From Tables 5-1, 5-2, and 5-3 it can be concluded that
Scheme III, use of ocean outfall for the full 4,2 MGD, is the
most cost effective ultimate disposal method. The comparative

present worth costs for the alternatives are:

Effluent

Distribution Present Worth
Site Vv Land Cost
Scheme Application (MGD) Qutfall (MGD) Construction & O&M
I 2.2 2.0 $16,606,000
II 4.2 0 23,140,000
IIT 0 4.2 1,124,000
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CHAPTER 6 - RECOMMENDED PLAN

A. Land Application vs. Ocean Outfall

The detailed cost comparison of the preferred land applica-
tion alternative vs. the continued use of the ocean outfall for
all or a portion of the design flow of 4.2 MGD appears in Chap-
ter 5. The total present worth cost for Scheme I - rapid in-
filtration of 2.2 MGD and ocean disposal of 2.0 MGD is
$16,606,000; Scheme II - rapid infiltration of 4.2 MGD is
$23,140,000; and Scheme III - ocean disposal of 4.2 MGD is
$1,124,000. Therefore, the most cost effective ultimate dis-
posal method is Scheme III - ocean disposal of 4.2 MGD. The
cost for Schemes I and II are much, much higher due to the cost
to obtain land and construct the necessary land application

facilities.

Chapter 4 summarizes the impacts of increasing the flow
through the existing outfall on the receiving waters of Buz-
zards Bay. Extensive studies around the outlet conclude that
the additional 4.2 MGD will have no significant impact on the
environmentally sensitive area. The public beaches and aquatic
life will not be hurt. The existing outlet structure is prop-
erly sited and can be used "as is" for the projected average
daily wastewater effluent flow of 4.2 MGD.

B. Recommended Plan for Ultimate Disposal

The recommended cost effective, environmentally sound plan
for ultimate disposal is the continued use of the existing
ocean outfall without modifications or new construction. The
existing 6 mile outfall discharges into Buzzards Bay, approxi-
mately 3400 feet south southeasterly of Salter's Point. The



receiving waters in Buzzards Bay are of the highest water qual-
ity class for saltwater, Class SA, and will remain the same
under this recommended plan.

The design flow for the year 2010 of 4.2 MGD (average daily
flow) consists of 1.17 MGD of domestic flow, 1.13 MGD of com-
mercial/industrial flow, and 1.90 MGD of infiltration. A peak
hourly flow of 10.33 MGD is projected for the design year.

The upgraded wastewater treatment facility will give the
influent secondary treatment by the activated sludge method,
with diffused aeration followed by chlorination. The proposed
method of sludge disposal consists of stabilization of the de-
watered sludge cake by composting followed by utilization of
the compost as cover for the town landfill. Modifications to
the existing wastewater treatment facility include: new waste-
water influent pumps, new septage receiving facilities, new
preliminary treatment units, two new primary settling tanks,
one new aeration tank, conversion of existing aeration tanks
from mechanical aeration to fine bubble diffused air, two new
final settling tanks, new chlorination facilities, new waste-
water effluent pumps, new thickening units, new belt filter
presses, and new composting facilities. The treatment facili-
ties will be designed to meet the Class I Reliability Guide-
lines as set forth in "The Design Criteria for Mechanical,
Electric, and Fluid System and Component Reliability", pub-
lished by the U.S.E.P.A. '



7. IMPLEMENTATION



CHAPTER 7 - IMPLEMENTATION

A. Institutional Responsibilities

The Town of Dartmouth, Massachusetts, which maintains the
existing sewage works, has the legal authority to implement the

recommended plan.

B. Financial Requirements

No funding is necessary for the recommended plan, since no
modifications are required in the existing ocean outfall.
Local funding will, however, be necessary to pay the annual
operation and maintenance (O&M) costs for the ocean outfall.
Local funds for O&M costs will be raised through a system of
general taxation (50%) and "sewer-user charges" (50%).

C. Implementation Schedule

For timely completion of the project and to provide sewer-
age facilities for the needs of the community, the following

implementation schedule is recommended:

1. Submit draft of Supplement to Facility Plan for Ulti-
mate Disposal Alternatives, as well as, final Step 1 -
Facility Plan for Expansion of Wastewater Treatment
Facility and Collection System to the State in July,
1988.

2. Hold a public meeting to discuss recommendations of the
Supplement to the Facility Plan for Ultimate Disposal



Alternatives and Step 1 - Facility Plan for Expansion
of Wastewater Treatment Facility and Collection System
in August, 1988.

Submit final Supplement to Facility Plan for Ultimate
Disposal Alternatives for approval by end of September,
1988.

Continue with the design of the recommended wastewater
treatment facilities and proceed with construction of
these facilities as soon as funds are appropriated by
the State Legislature.
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October 19, 1987

Marc F. Gracie Re: Dartmouth, MA

Board of Public Works WPC-MASS-739

759 Russells Mills Road Supplement to Facility

Dartmouth, MA 02748 plan for Ultimate Disposal
Alternatives.

Surface Water Discharge

Dear Mr. Gracie:

The Division of Water Pollution Control is writing to you in response to a
letter submitted by your consultant Fay Spofford and Thormdike on your behalf
to the Division's Technical Services Branch (TSK) dated April 1, 1987 requesting
our response as to the feasibility of a 2.2 million gallons per day (MGD) discharge
to the Paskamansett River being approved for Dartmouth by DEQE. Fay Spofford &
Thorndike, Inc. also asked that if a river discharge could be approved in Dartmouth,
what would be the required level of treatment prior to river discharge?

In response to your request our technical services branch has reviewed your
proposal and the Division makes the following comments:

The Paskamansett is a slow moving meandering river with a drainage area of
approximately 26 sguare miles. The river drains large tracts of wetlands along
much of its length which contribute to its characteristic dark color, low PH and
dissolved oxygen levels. Comparable stations sampled during the summers of 1975
and 1986 show consistent D.O. readings in the low 5 to 4 mg/l range. Nutrient
levels, however, were considerably higher in 1986.

Flow data is limited but estimates for the 7Ql0 at 2 and 10 year intervals
are 1.5 and 0.7 cfs respectively. It should also be noted that the river flow
is also reported to be affected by groundwater withdrawals upstream of the
treatment facility.

Roughly one mile below the facility, the river is dammed at Russell's Mills
Pond. Below the dam the river is tidal and is named the Slocums River. Open
productive shellfish beds and a state beach (DeMarest Lloyd State Park) are
located 2 and 3 miles respectively downstream of the faciity.



Dartmouth, MA
WPC-MASS-739
Page 2

As a consequence of the low flow characteristics the Paskamansett/Slocums
River comes under the antidegradation provisions of 314 OMR 4.04:(3).

Because of the conditions discussed above, TSB does not believe that
the Paskamansett River could accept a discharge ©of this magnitude using
conventional treatment methods.

If you have questions or camments regarding this matter please contact
Robert M. Cady, Southeast Program Manager of my staff at (617) 292-5713.

Very truly yours,

Paul 2. Taurasi, P.E.
Chief Engineer

PAT/JMO/bb

cc: Carolyn Loamis- Ray Spofford & Thorndike, Inc.
Manuel Branco, Superintendent Board of Public Works
- Deborah Graham- Dept. of Environmental Management
Mr. Henry Lesser-Division of Capital Planning and Operations
Mr. Richard J. Correia-Division of Capital Planning and Operations
Lawrence W. Gil - DWPC - TSB, Westborough
Steve Bliven - Coastal Zone Management
Phillip Coates -Division of Marine Fisheries
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. U.S. Environmental Protecfion Agency The Commonwealth Of Massachuseti:
Water Resources Commission
oo Division of Water Pollution Control
John F.Kennedy Federal Building Leverett Saltonstall Building
: Boston, Massachusetts (2202

Boston, Maossachusetts 02203

Region |

DISCHARGE PERMIT
Town of Dertmouth; 759 Russells Mills Ri.s

Name and Address of Applicant:

South Dartmouth, Massachusetts 02748

Application No. — Federal MA0101605
M-137

- State

Date of:Reapplication October 11, 1978

MAO101605

Permit No. - Federal

- State M-35

Date of Reissuance

Date of Expiration | May 31, 1984



AUTHORITY FOR ' SSUANCE

Pursuant to Settion 432(a)(1l) of the }ederal Water Polluticn Contro! Act,
as amended (Piblic Law 92-500) and pursuant to authority granted by Chap:er 21,
Sections 2€-53 of the Massachusetts Genera. Laws, as amended, the follow.ng
permit is her:by issued to:.

The Town of Dartmouth

(here:nafter called the "permittee™),

authorizing discharges from _the Dartmou:h Water Pollution Control Facility

(WPCF) to Buzzards Bay

such authorization being expressly conditional on compliance: by. the permittee
with all terms and conditions of the permif hereinafter set forth ’

. This Discharge Permit is: issued Jointly by ‘the U.S. Environmental
Protection Agency and the Division of Wate: Pollution Control under Federal
and State law, respectively. Each Agency :hall have .the independent rigat to
enforce the terms and conditions 6f -this Pormit. ‘Any "modification, suspznsion,
or revocation of this Permit shall be effective only with respect to the Agency
taking such action, and shall not affect the validity or status of this Permit
as issued by the other Agency, unless and until each Agency has concurrei in
writing with such wmodification, suspension, or revocation. In the event any
portion of this Permit is declared invalid, illegal or otherwise issued In
violation of State law, such permit shall ‘ewain in full force and effect
under Fedeval law as an NPDES Permit issued by the U.S. Environmental Pratection
Agency. In the event this Permit 1is declared invalid, 1llegal or otherwise
issued in viclation of Federal law, this Permit shall remain in full force and
effect under State law as a Permit issued by the Commonwealth of Mastachusetts.



A. Effluent Linits

From gffective date until expiration date

is authorized to discharge from the Dartmouth WPCF
to Buz:uards Bay

I,

SPECTAL CONDITIONS
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S—

s the permittee

an effluent whose characteristics shall not exceed the values

listed below.

"Effluent Characteris=ic

Flow, cu. M/day (MGD)

Biochemical Oxygen Demand,
5-day, 20°C

Total Suspended Solids
Settleable Solids

Fecal Coliform Bacteria
Total Coli”nrm Babter{a

- Cly

kg/day (1bs/day)

Discharge Limitations

(specify units)

Honthly Weekly Maximum Monthly Weekly Maxinunm
Average ° Average Day Average  Average Day
* % * % * 7570(2.0) * % * %
227(500) = - 30 mg/1 45 mg/l - 50 me/1
227(500) - - 30 mg/l 45 mg/l 50 mg/1
- - - 0.1 ml/1 O;l ml/1 0.3 nl/l
- - - 200/106m1 405/100ml 400/16C

’3,000/100m1 2,000AC0m1 2,000AC0:.

.1.5 mg/1
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a. The pl of the effluent shall not be less than 6.0 nor greater than
9.0 at any time, unless these values are exceeded due to natural
causes or as a result of the approvad treatment processes.

b. The total chlorine residual of the 2ffluent shall not result
in any demonstreble harm to acquatic life or violate any water
quality standard which has been or may be promulgated. Upon
promul.gation of any such standard, this permit may be revised
or amended in accordance with such standards, the permittee being
so notified.

"e. The discharge shall not cause visible discoloration of the receiving
waters.

d. The discharge shall not cause a violation of the water quality
standards of the recelving waters.

e. The monthly average concentration of BOD and total suspended solids
~in the discharge shall not exceed 15 percent of the monthly aver:zge
-concentrations of BOD and total suspended solids in the influent

into the permittee's vastewater treatment facilities.

£. When the effluent discharged for a period of 90 consecutive days .
© éxceeds 80 ‘percent of “the.permitted: flow-limitation, the permittee
shall submit to the permitting authorities projected loadings.
and a, program for maintalning satlsfactory treatment levels

consistent with approved ‘water " quality ‘management " plansf



B, Monitoring and Reporting
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1. The permittee shall monitor and record the quality and quantity cf
discharge from the Dartmouth WPCF

according to thg_fo}lowing schedule and other provisions:

Parameter

Until expiration date

Minimum ¥requency

of Analysis

Sample Tyre

Flow continuous recording daily avg, .max,.zcin.
BOD monthly 24=hour Conposite
TSS monthly 24-hour Couposite
Settleable Solids daily grab

pH daily grab -

Clo daily grab

Total Coliform Bacteria monthly grab

ST et

2. Any grab sample or composite sample required to be taken less frequently
than daily shall be taken during the period of Monday through Friday
inclusive. Eight hour composites and grab samples shall be taken between

8:00 a.m. and 6:00 p.m.

3. The permittee shall submit all reports on a form acceptable to the
Regional Administrator and Director, properly filled in and signed,on

the fifteenth on every month, beginning immediately




c.
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Reporting and Non-Coirpliance

ll

Where a speciflc action 1s nequiied in B above to be taken.by a certain
date, the pemittee shall submit cto the Repional Administrotor ani the
Dircctor a written notice of comrliance or non-compliance witli eazh of
the above scheduled dates, postmzrkaed no later than 14 days fecllowing
cacli elapsed date. Eachi notice c¢f .non-compliance shall {include the
following information:

a'

bl

A short description of the ncn-compliance;

A descripticn of any actions tzlen or proposed by the permittee
to comply with the elapsed schedule requirement without further
delay;

A description of any factors which tend to explain or mitigate
the non-complianecc; and

An estimate of the date the rernittee will comply with the,

elapsed schedule requirement and an assessment of the prob-
ability that the permittee will meet the next schedule ve-

~quircment on time.

Compliance, shall be reported by:

a.

b.

Submitting the required docurents on schedule; or

Indicating in writing that the required action has been tzken.

Where monitoring data is to be submitted in B above, the appropriate
monitoring report form shall be submitted to the Regional Adminis-
trator and the Director at the following addresscs:

U.S. Environmental Protection Agecney Massachusetts Divisicn of Water
Region I = Permits Branch Pollution Control

P. 0. Box 8127 ~ : Southeastern Regional Office
Boston, MA 02114 . P. O. Box 537

North.Pembroke, MA 02358

Any violations of effluent limits shall be accompanied by a written
explanation and the steps taken to prevent recurrence of the viola-
tion.

Sac General Conditions, Part II, Items 7, 12, 13, and 17 for specific
informatien on reporting and non-compliance.
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11. Ceneral Conditions
a. All dischargea authorized herein shall be consistent with the terus’
l;d conditions of this permit. The dlschn;ge :ltnqz ::i::::n:nZOte—”:-
e .
ently than, or at a level in exceas of, tha -
:::::rlzeg by t;ls permit shall constltu;eln :lolnt;ont::l:h:nt:;:ninpoa_
tion may r
d ditions of this permit. Such a viola : .
::ln:ogt civil and/or criminal penalties as provided for in Sectlz: ngén,
of the Federal Act or Section 42 of the State Act. Facility mndlt ;:
additions, and/or expansions that increase the plant capacity :?s > e
reported to the Regional Administrator and the Director, and ti L] :e.-
then modified or reissued to reflect such changes. No changedln ; 0‘;v.
facility discharge, including any new significant industrial d :i arg )
or any significant change in the quality or quu:tlty‘:: -:mej;.tl:mu?‘e‘"..".r
‘that w T
{ndustrial discharge to the treatment system, \
l:c::aued discharges of pollutants from such trestment system may be -fge
unlesa reported to the Regional Adainistratiow and approved by
Director. This permit may be wodified sccordingly. 1In no c:u;larli
pev connections, increased flows, or significant changes :nt'n uen
quantity or quality permitted that will cause violation o ha
effluent l1imitationa apecified herein.

Page GC 2 of 1)

After notice and opportunity for = hearing, this permit may be modified,
suspended, or revoked in whole or in part during its term for cause
including, but not limited to, the following:

a. VYiolation of any terms or conditions of the permit;

b. Obtaining a permit by misrepresentatfon or failure to disclose
fully all relevant facts; and

c. A change in conditions or the axistence of a cond®*~n which requires
either a temporary or permanent reduction or elimination of the
authorized discharge.

1

The pérmittce shall permit the Regional Administrator, Director, and ether
duly authorized Environmental Protection Agency and Division personnel
upon the presentation of proper credentials:

1

a. To enter upon permittee's premises uhere an effluent source is
located or in which any records are required to be kept under the
terma and conditions of this permit;

b. To have access to and copy any reocrds required to be kept under
the termas and conditions of this permit;

c. To inspect any wonitoring equipment or monitor.ng method required
in this permit; or . *

d. To sample at any intske, wastevater treatment facility, and/or outfall.

In the event of any change in control or ownership of facilities from
vwhich the authorized dischargen originate, the permittee shall notify
the succeeding owner or controller of the existence of this permit by
ietter, a copy or which shall be forwarded to the Repional Administrator
and the Director. Succeeding owners or controllers shall be bound by
all the conditions of this permit, unless and until a new or modified
perait is obtained.

All waste collection, control, treatment, snd disposal facilities shall

be operated In a manner conaistent with the Pivision's "Rulea and Regulations
for Operstion and Maintenance of Severage Systems and Waste Treatment
FPacilities," as most recently amended, and any applicable Federal

Regulations and Guidelines, which regulations are hereby incorporated

into and made a part of this permit. The permittce shall at all times
maintain in good ‘vorking order and operate as efficiently as possible any
facilities or system of control installed or utilized to achieve com-

pliance with the terms and conditions of this permit.

The fasuance of this permit does not convey any property righta
in either real or personal property, or any exclusive privileges; nor
does it authorize or relieve the permittee of any liability for any
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injury to private property or any invassion of personal rights: nar’_
any infringement of Federal, State, or local laws or regulations; nor
does it waive the necessity of obtaining any local assent required by
law for the discharge authorized herein.

Tiis permit shall be subject to such monitoring requiremcnts 4s may be
ressonably required by the Regfonal Administrator and Director, including
the Installatlon, use, and maintenance of monitoring equipment or methods:
{including, where sppropriote, blological monltoring methods), The
permittee shall eorovide the Reglonal Administrator and the Director with-
periadic reports on the proper reporting form of monitoring results
obtained by a permittee pursuant to the monitoring requirements cofitained -
herein. The permittee shall maintain records of all information resulting
from any monitoring activities required herein. Any records of mpnitoring
activities and results shall include for all samples: . .

a. The date, exact place and time of sampling: .
b. The datea and times analyses wvere performed;

c. Vho performed the sampling and analyses; .
d. The analytical techniques/methods vaed, including eampling, handling,
and preservation techniques; and st

" e. The renults of each such snalyeis. Any records of monitoring .

activities and results including all original atrip chart recordings:
for continuous monitoring instrumentation and calibration and
maintenance records, shall be retained for a minimum of three years.
This perfod shall be extended during the course of any unresolved
1{tigation regarding the discharge of pollutants by the permittee’

or when requested by the Regional Administrator or the Director.

All information and data provided by an applicant or a permittee C
identifying the nature and frequency of a discharge shall be availsble

to the public without restriction. All other information (other than
efflyent data) which may be sumitted by an applicant in connection with

a permit application or which may be furnished by a permittee in connection

with required periodic reports shall also be available to the public unle@q-

the applicant or permittee is able to demonstrate that the dinclosyre o*
‘'such information or particular part thereof to the general public would

‘divulge mcthods or processes entitled to protection as trade secrets

in accordance with Federal regulations contained in 4J) CFR Parc 124.35. °
there the applicant or permittee is able to so demonstrate, the Director

and the Regional Administrator shall treat the information or the - - '
particulsr part (other than effluent data) as confidential and not-

. release it to any unauthorized person. Such information may be divulged

to other officers, employees, or authorized representatives of the. e
Commonwealth or the United States Covernment concerned with carry{ng out*
water pollution control laws. i

9.

10.

11.

12.
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All reporta and communications required hereunder are to Le made or
ment to the Director of the Division of Water Pollution Control and the
Regional Administrator of the Fnvironmental Protection Agencv.

Notwithstanding 2 ahove, if a toxic effluent standard or prohibition
(including sny schedule of compliance specified in such ef{luent

standard or prohibition) is establlshed under Section 307(a) of the
Federal Act for a toxic pollutant which is present in the dlacharge
authorized herein and such standard or prohibition 13 more stringent

than 2oy li=itatfon vpan cuch pa'lutent in this rermlt, N2 rermit shall
be revised or modified in accordance with the toxlc effluent standard or
proh}bltion, and the permittee shall be so notified.

The provisions of this permit are severable, and the invalidity of any
condition or subdivision thereof shall not make void any other condition

or subdivision thereof.
1
€

Reporting and Monlitoring

a. Quality Control .

The permittee shall calibrate and perform maintenance procedures on all
monitoring and analytical instrumcntation at regular intervals to enayre
accuracy of measurements or shall ensure that both activitles will be
conducted. Samples shall be representative of the volume and quality

of effluent discharged over the sampling and reporting period.

(1) The permittee nhall provide the above records and shal?
demonstraste the accuracy of the flow measuring device upon
request of the Director and the Regional Administrator.

The permittee shall identlfy the effluent sampllag polnt
used for each discharee,

(2) . The permittee shall analyze any additons], samples as may be
required by the Director and the Regional Administrator to
ensure analytical quality control.

(3) 1If this permittee monitors any- pollutant more frequently
than is required by this permit, he shall also provide the
resulta of such monitoring to the Director and Regional
Administrator,

b. Sampling and Anplysis
The sampling, preservation, handling, and anzlytical wethods used must

conform to the test procedures guidelines prepared under Section 304(g)
of the Federal Act.
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c. Reporting 1S, Other Materials
The reuul;s of the sbove mentioned requirements shall belr:po:te:h:::
required In Special Condtion C. The permittee shall ln; ul ; r:nnent: )
report any previously approved non-standard methods used. . e manene;
elimination of s discharge should be brought to the sttentlon at
pirector and the Repional Adminfatrator vithin 15 days by a ;Eeih:r¢“
weitten notlfication. A written report should be gubmitted ore - s They are ot
have been any modifications in the waste collection, treatman;, and .
dfepnasl facilitiea; changes in operational procedures} or other
11;;1(1cnnt activitfes uhich 2lze7y the maturu and frequency of tha..
atscth;a or othervisa concern tha conditions of this perait.

Other materials ordinarily produced or used in the operatton, of
this facility, wvhich have been specifically identifled In the

application, may be discharged at the maxirum frequency and maximm
Yevel identified in the application, provided:

(1) Dasignated sn toxic ér hazardous under provisions of
. dectiona U/ end 311, respectively, of the Federal Water
Pollution Control Act, or the Hasaachusetts Ceneral Liwe

c. 21, B357, 58 and the Diviaion of Mater Pollution Centrel
Nazardous Waste Regulations

1. Certificstion of Reports )

All reports shall be sfgoed by the chief operator of the treatoent f‘filltti

- - (2) Enowm to be harsrdous or toxic by the permittec, except thas
snd [ o, . such naterials may be discharged in centain linited smounts
. ive officer of: with the written spproval of, and under special corditfoms

5. In the casa of corporations, 571:e§:‘“::P::":z;::‘uthorized rép- eatablfalied by the Director snd the Reglonal Ad=inistrzter

at least tbe level of vice Pre!!lva ;. responsibla for the overall or their designated representatives, if the substance will

resent:tlvni :;eg?itl;iz;!::::lvhi:h the discharge deocribed im “he not posa any imminent hazard to the public health or eafaty)

operation © -

NrDES form originates; C . b

i The discharge of suth materfals will not violate applicsbla vater
-b. In the cass of s partnership, by s genersl partmery . . . quslity standsrds; and

The permittee 1s tiot notif{ed by the Director and the Regional

Administrator to elininate or reduce the quantity of such cateriazls
d. 1In the case of 8 nunlciv;l. State, or other publie facility, by - entering the watectourse.

ted official, e .
either a principal executive o!(;cgr or ranking elected ; : 16. Solide Disposal

) . s . " e.
e, 1n the case of s gole proprietorship, by the propriatori Lo ,

v .

14. 011 Diachargea '

Collected screeninga, sludges, snd other solids removed from liquid
waataa ahall be dieposed of In Buch & cipner as 2o rrevert ..iry =€ euch
materiale or leachate therefrom into navigable waters or thelr tributaries.

There shall be no dllchlrﬂ; of haraful quantities of oil, sa d;flpqﬂz
purauant to 40 CFR 110 and Massachusetts Water Quslity Standar n,:.o
iﬁéludlng (1) any subscquent smendments or revisions made thereto; ‘or

[ ) 17. Mon-

(2) any rore restrictive 1imitstions vhich may be imposed otherVIa;'ﬁz 1‘ on-Compliance

I;v ory,rsuln(lan. The muthorization of this permit does not preclos ) In the event the peralttea,ia e o comty it sop of e congitions

\ 1 nction nor relieve the permittee from auy . p :
';:Eb:T:::IUti;:n::t::Z 1:§areqponalbllltiea establ{shed by Section 311 of: of this permit, due, among others reasons, tot

P €3, » $ \ L A ' ) ' v
th: Federal Act, by Masaachusetts General Lavws c. 21, 5327(143.cnnir2§ ot ..
es omended, arnd the Maasachusctts Rulea for the Prevention and Con .

breakdown or maintenance of wasta treatment equiprment (blological
snd physical-chemical aystems including, but not limited to, sll

pipes, transfer pumps, compressors, collection ponds or tanhs

' f1om the segregation of treated or untrcated wastes, fon exchange
columns, or carbon sbsorptien units),

Cil Tollution in the Waters of the Commonwealth by any subsequent ?mcndmefpy
thereto, or by any supereeding Federal or Stnte legislation.
L

accidents caused by humsn error or negligence, or

¢, other csuses, such as act of nature,
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the perzittee shall provide the Regional Administrator and éhe Dlrectoffi '
vith the following information in writing within five days after commence~

ment of such occurrence?

(1) cosuse of non-complisnce; ’

(2) a description of the non—conplylﬁg djscharge including fts -
impact upon the receiving wvaters; ' s

(3) snticipated time the condition of non-compliance 1s expected -

to contfinae, or if such condition has been corrected, the -
duration of the period of non-compliance;

(4) stepa teken by the permittee to féd;ce and eliminste the non-

conplying discharge; and e

(5) ateps to be taken by the parmittee to prevent reoccurvenca of the

condition of non-compliance, 1

The permittes shall take all reasonable atepi to winimigze any adverse

impact to navigable waters resulting from non-cospliance with any sffluent

linitation specified in this permit, including, such sccelerated or -

additional monitoring as neceasary to determine the nature and impact of .

the non-complying discharge.

Nothing in this permit ahall be construed to relfeve the permittea froa .
civil or criminal penaltfies for non~complisnce, wvhether or not such non~

compliance is due to factors beyond his control, auch aa equipment breakdtwm,

electric power failure, accident, or natural disasster.

18 &, fand Tloaand. B
)

Band-d ot

Fve Fae Mot bbb d i obsnd Lad PGPS VO, . ey 3 Lo Adendont b ind -

Ld o O

Director vithin 30 days of the effective date of thia perait that, ip
event the primary source of electtric powar fails, the permittee
85 a mlnurum, primary treatment (or its equivalent) plus
vastes dlscharged into the waste trestment facilfity.
not 30 indicate to the Regfonal Administrator
wrovide an alternative source of pbver fo
faclliticvs in accordance with a sch
Administrator and the Director
The alternate pover supply

pnt BlL¢ o
must be scpara;

»fch wvill become part of this permit. T
“hether from o generating unit located

rom the existing pover source used to operate the wiste

treatnen f¥Ciliriea. T[ a aseparate facility. . lotated at the plant site is to
be_use”, the peraittee chall certify im wvriting to the Repional Adminiéerater

~D ireotorwhenthefectidty-to~conpleted-—and o+

tection far, all
the pernittee does
e Director, it shall- .
®c operation of ite treatmenty
#3 to be established by the Regional

tchased from an indcpendent acurce of electrl&it&,\

“prey TERYr oL ery
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19. Bypasses

8.

b.

The diversion or bypass of sny discharge from waste treatment
Facilities utilized by the permittce to maintain compliance with
the terms and conditfons of this permlt is prohibite:, except

(1) vhere unmavoidable to prevent loss of 14fa or sScvere property
damage, or

23 hecs cygasaiva sravm drafnape or runoff would darape any
facilities neceasary for compliance with the terms and
gonditions of this permit.

The permittee shall immedistely notify the Regional Administrator

and the Director in writing of each such diversion or bypase in
sccordance with the proceduras epeciffed above for reporting
non-compliance. :

Pollutant discharges resulting from bypsse flows and overflowe of

thea permittee's severage syatem are aubject to this permit. Such
discharges (fuch as those attributable to combined gsuvers) could

cause aetious problems in the recefving watera. Frior to setting
apecific effluent limitstiona qn such discharges, additional
information is required. The permittes ahall submit such [nformatioo
to the Regional Administrator and the Director as specified in Special
Condition B. The submittal shall identify and locate such dischargens
and nhall, as s minumum, describe the extent and causes of such
discharges, eatimate the frequency and durstion of such discharges,
describe the effect on the recefving waters, and contain such additional
data as is svailable to the spplicant. Ths permittee shall also
submit its preliminary long-range plan of abatemesnt for these

dischargea. This permit condition shall not abrogate responsibility of

the permittee to supply sdditional informstica cequencd In aay federezl
perrit spplication form.

K

The Regionsl Adainistrator and the Director reserve the right to

make appropriate revisions to this permit in order to establish any
appropriate effluent limitations, schedutes of corpliance, or cther
provisiona which msy be authorized under the Federal and State Acts in
order to bring a1l such discharges into compliance with thess Acts.

20. Sewer Ordinances

The permittee shall have in effect (as specified in Special Condition B},

a seuer use ordinance snd/or Rules and Regulations, pursuant to Section 10
of Chapter 83 of the Msasachusetts General Laws, ascceptabla to the Regional
Adminiatrator and the Director which, ar a minumum:
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4. Prohibits the introduetion by any discharger into the pernittei'n‘
scwersge system or treatment facilities of any pollutant which: ~

(1) 1{s a toxic pollutant in toxic amounts, as defined in standarda
tssued from time Lo time under Section 307(a) of the Federal
Act or any applicable State Act; - '

(2) creates a fire or explosion hazayd in permittee’s treatmenz'&n;ks:

(3) causes corroaive structural damage .to permittee’s tre-t@ent vorka,:
including all wastes with pX lover than 5.0; -

(&) contains solid or viscous subatance’ in amounts vhich woula gnhsa -
obstruction to the flow in severs or other interference with
proper operation of the permittes's treatment works; or’ f

(5) in the case of a major contributing industry, ss defined herein,
contains an incompatible pollutant, as further defined herein,
fn an smount or concentration in excess of that alloved under
standards or guidelines {ssued from time to time pursuant to
Sectlions 304, 306 and/or 107 of the Federsl Act, or pursuant to
any spplicable State Act; or ; ’

(5) has not been subjected to any pretreatment that may ba required
under Federal or State law. . '

b. Requires 43 days prior notification to the permittee by any iefion
or persons of a g . . : .

(1) proposed substantial change in volume or character of pollutent
over that being diaschsrged into: the permittes’s treatment !orks
at the time of issuance of this permit, A

(2) proposed new diach:czes intns tha permittee's treatment vu?k@
of pollutanta from any source which would ba a new source as
defined i{n Section 306 of the Federal Act, {f such sourca were
discharging pollutanta, or et

(1) proposed new discharge into the permittee's treatment works of
pollutants [rom sny source which would be subject to Section 1I0L
of the Federal Act if it were discharging such pollutants...

c. Requires any industry discharging into the permittee's treatment N
vorks to perform such monitoring of its discharges as the permittes
may reasonably require, tncluding the installstion, use, snd main- =
tenance of monitoring equipment methods, ko keep records of the rgsﬂltl
of such monitoring, and to report -the results of such monitoring -
to the pernitree. Such recorda shall be wade available by the
permittee to the Regional Administrator and the Direckor upom.
request, ’

21.

22.

23,

!eglonll'ﬂd-!nictr-tot = Regienal Adminiatrator
»

Direcior -
Direcior

Divisfon -
——n

"Mean -~

" Crab Sample -
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Changes in Discharges to Treatment Facilit{es

The permit

™ ,:y dis:::rs:ail n:tity the Regional Adminfatrator end the Dire t

ot 117 dtac unguniz:cl:led in General Conditfon 20(b) hereof Hithl; ;; d
comen ¢ v

pernit wntss o e r e .ccurdlngl;?e altention of the permittee. Thia

Reapplication

If the permittee de

of this permit, it ghall
reapply on
at least 180 days befora thluppzrmltt::pffztic.F!O" forns then in use

Definitions

Tor
purposes of thig permit, the following definitions shall apply1

Region T Environment,

;;S:Qctlon Agency, John F. Kenneéy Federal lu;:din
rnment Center, Boston, Massachusetts 02203 "
Attention: Permits Pranch '

Director of the Hasnsachuse:

Pollatien Comne ! ts Division of Water

::l:lfhula:tl Vater Resmources Cownission
WMelalna - abow W oy -~ '
(Ut o SeTE JD.Ulon Couliol, Leverei:
Saltonstall Buildinz, 100 Cambridg:'St::e:nh
Boston, Massachusetra 02202 ¢ ’

The mean value {g the a

i
or total eolifors, rithmetic mean unleas used for fecsl

vhich would be & geometric mean,

e,

under authority 2 of
the Fede
Control Act; aa amended (Publie Lﬂvl;;-:;;er Follutton

Nltlonnl Polllltll\t Diacharge Elimina b4 m S -
£ nation S stem Permit NPDES) A permit i{ssued

).

An individual sac

1
than alanter” Ple collected in o period of leasn




Compoalte Sample -
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A sample conslutins at ¢ minimum of gprab samples
taken hourly during tha period specified fn tha °
section on “nnitoring .and Reporting and combined
proportional to flow, or a sample continunusly
collected proportional to flov over that same

tice period. e

Weekly Average =~

Mnonthly Average -

Maxi~ua Day -~

Instantaneous Manimum =

Averaze -

Incompatible Pollutant =

Major Contributing Industry — One thnt'

The average of a minimum of three composite samples.
taken on three separate days, or at lsast one grab
aanple per day, talen'on three separate days, as -
required for the pnrameter being reported within ..
week, .

The average of a minimum of twelve compoaite samples
taken on twelve eeparate days, or at least one grab
ascple per day, taken on twelve separate days, as
required for the parametet being reported within &
calendar month. L
' -
A value not to be exceeded by any composite or grub
sample, aa lppropriate.

A value not to be excceded in sny gradb lanple.

The arithmetic mean of vnlueu taken at the (rcqnency

required for each parameter over the specified period.
For total and/or Fecal coliforms, the average shall be

computed ax the geumetrlc nean. K
Any pollutant, other than biochemical u:ygen denand,
suspended solida, pH, fecal coliform bacteria, ot
sdd{tional pollutants ideatified in the permit,
which the treatment works was not designed to treat
and does not remove to a substantial degree,

1. Has a flow of 50, 000 gnllana or nora per lverlgc
work day;
2. Has a flow gteatér then five percent of the flow
carried by the lunlcipal system receiving thé
-vaste; . L.

3. Mas in ite vastes & toxic pollutant in toxit amounts
ea defined in standards issued under Section 307(a)"

of the Act; or

4. Han a significant impact, either singly or {n.
combination with other contributing industrids
on a publicly owned treatment works or on the:
quality of effluent from that treatment vorks.

Page GC 12 of 11

Tha following abbreviations, vhen used, are defined balow:

Cu, #/dey or M3/day
ng/1

ug/1

kgpd or kg/day
Tcm?. ¢

Temp. P

INFR or TSS

DO

BOD

TEN

NHy-§

1b/day
Total P

cop

TO0C
Surfactant
pH .

rec

crs

HGD

01l & Gresse
Total Coliform

Turb.’

' hexane extractable material

cubic meters per day

milligrams per liter

micrograms per liter

kilograms per day

temperature in degrees Centigrade
temperature in degrees Fahrenheit

total nonf{lterable residue or total suspended
solide

\
disgolved oxygen

five-day biochemical oxygen demand crnizss
othervise specified

total Kjeldahl nitrogen as nitrogen
ammonia nitrogen as nitrogen

pounds per day

total phosphorus as phosphorus
chemical oxygen demand

total organic carbon

e

surface-active agent

a measure of the hydrogen fon concentrstion
polychlorinated biphenyl

cubic feet per second

willion gallons per day
]

total coliform bacteria

turbidity measured in Jackson Candle Units (JTU)
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Fecal Coliform total fezal coliform bacteria

ml/1 millilitar(s) per liter

ml .  milliliter(s)

Su " sgtandard units

NO3-N : ‘ nitrate nitrogen as nitrogen
‘ NOZ-N ‘ nitrite nitrogen as nitrogen

NOZ&N03 " combined nitrite gnd nitrate nitrogen as nitrégi
' blz total residual chlorine

Note: Average pounds ¢f pollutant per day equals the averageaCOncentfation.
in (mg/l) times 8.34 times the average flow in million gallons (MGD).

' Example: 30 mg/l x 8.34 x 2.0 MGD = 500 lbs/day

This permit shall become effective 45 days after the date of-the—sigmature:
of the signatories listed-below and shall expire on May 31, 1984

Thomas C. McMahon, Director Date
Division of Water Pollution Control
Commonwealth of Massachusetts

Leslie Carothers, Director Date

Enforcement Division
Environmental Protection Agency
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Chapter 3(0 9
THE COMHMONWEALTH OF HASSACHUSETTS

In the Year One Thousand Nine RHundred and Eighty-four

AN ACT AUTHORIZING THE INCREASE OF OCEAN DISCIHARGE OF WASTEWATER BY THE
TOWN OF DARTMOUTH AND PROVIDING FOR A STUDY OF TIE OCEAN DISCHARGE OF

WASTEWATER BY THE EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS.

Be jt enacted by the Senate and Kouse of Representatives in General Court
assembled, and by the authority of the same, as follows:

SE&TION l:. Notwithstanding the provisions of sections thirtsen throuéh
eighteen, inclusive, of chapter one hundred a:ld thirty-two A of the General
Laws, the town of Dartmouth is hereby authorized to improve its municipal
wastewater treatment facility and appurtenances thereto, and, as a result of
such improvement, to increase its'ocean discharge of wastewater subject to the
regulations and restrictions established by the department of environmental
munag.ement; p:;gy‘ided that said department determine; that there 1is no other
disposal penﬁoq, including land epplication, .that may be approved by (ede;'aAl
and state agencies; that such improvement and increase are otherwise
consistent with the provisions and intent of said sections thirteen through
eighteen, inclusive, of said chapter one hundred and thirty-two A and are of
equal or greater effectiveness in avoiding degradatlon of the water quality of
the affected ocean sanctuary and the surface and ground waters of the area for
which the facility is providing wastewater treatment; and that such discharge
shall have, at a minimum, secondary treatment,

SECTION 2. This act shall be Iapplicabla for any single project of
improvemen£ §f the wastewater treatment facility and appurtenances referred to
in section one or resulting increase gf ocean discherge approved within six
years after the effective date of this act.

SECTION 3, The executive office of environmental affairs is hereby
authorized and directed to study ‘and investigate the consequences of, and
alternatives to, ocean discharge of wastewater into the ocean sanctuaries of
the commonwealth and sha}l report the results of such study and investigation

to the General Court by f£iling the same with the clerks of the senate and




—

’ 2

house of representatives no later than July first, nineteen hundred and
eighty~fviva. Said study and investigation shall be conducted in cooperation
with representatives of thg department of environmental quality engineering,
the office of coastal zcne management end the department of environmental
affairs, together with such repr‘asentatives of affected communities or other

interested parties as th‘g_vﬂgegre;_ary of said-executive office shall designate.

House of Representatives, December /3., 1984,

c
Passed to be anactad,%’*@ “/' > /&-‘V , Speaker.
In Senate, December / y, 1584,

Passed to be enacted, %M&M %'%"ﬁ President,

December 19 , 1984.

/ Approved,
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OFFICE OF THE SECRETARY
STATE HOUSE, BOSTON, MASS.

Rules and Reguletions filed in this Office under the provisions of
CHAPTER 30A as amended.

DEPARTMENT OF ENVIRONMENTAL MAMAGEMENT

Filed by
OCEAM SAMCTUARIES
Date Filed July 10, 1878
Date Published ~ July 20, 1978 w

Chapter 233, sec. 75

Printed copies of rules and regulations purporting to be issued by
authority of any depariment, commission, board or Oficer of the
Commonwealth or any city or town baving authority to adopt them,
or printed copies of any ordinances or town by-laws, shzll be ad-
mitted without cerdfication or atiestations, but if this genuineness
is questioned, the court may require such certifications or atiesta-
tions thereof as it deems necessary.

Attested as a irue copy
PAUL GUZZI

Pl Doy

SECRETARY OF THE COMMONWEALTH

PritzeaTion or THII DocTxEINT Arviovyn 3y sorutn C, Foeraxo, Start PTuczasineg Acaxt.

$.30
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Czeca/zra @ “ce 9{7 6?2(-‘()‘0/&/)264/4/ JZ///%//:

_A/f arinent c/ 64 CRONMEN /a/-///a/z agem end

SALL -%aue// %&4.’1‘4‘4/ .gw'//x.'c} %umm/ (fﬁaé/
» ) 700 %Mld/fl:‘/;f %:l( %Adm 2226

July 7, 1978

Homorable Paul H. Guzzi
Secretary of the Commonwealth
State House

Boston, Massachusetts 62133

Re: Regulations . on the Ocean Senctuaries

Dear Secretary Guzzi:

In accordance with the provisions of G.L. c¢. 30, s. 37, I am
enclosing regulations adopted by me as Commissioner of the Depart-
ment of Environmental Management pursuant to the authority of G.L.
c. 1324, ss. 13-16 and 18 and G.L. c¢. 214, s. 2 entitled "Ocean
Sanctuaries Regulations.” Public hearings on these regulatiouns
were held in Boston on June 21, 1978. Please find enclosed one
original and two attasted copies. The effactive date of this
Regulation is July 14, 1978.

The purpose of these regulations is to amplify amnd clarify the
provisions of the Ocezan Sanctuaries Act. It is estimated that the
net fiscal effect will be zero or positive.

Iz takiag this action I am usiag all feasible means aad aeasures
to ainimize and avoid environmental impact, and I so find, as
required by G.L. c. 30, s. 61. An environmental zssessment form was
prepared for this project and the project hes been cdetermined to.
.cause no significant damage to the environment.

Slncerely,

fidads C fedt?

Richard E. Kendsll
Commissioner

REK: ke
enclosures
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CORMNWZATLTE OF MASSACEUSETTS
ECGCUTIVE OFFICE OF ZYWVIRCN¥ENTAL ASTAIRS
IEPARTERNT OF ZNVIRECHIENTAL MANAGEMETT

OCZAN SANCTUARTSS REGULATICHS

¢. L. C. 1324, SECTIONS 13-15 AND 18
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1.0

2.0

3.0

Authoriiy ~ Teoese regulations are proculgated by tke Deperizent of

._virc“"e"*a_ Managemen pursuazt to G.L. c¢. 224, ssa. 2(2),
(5),(9),(20),(12),(13),(15),(16) =nd (28) in order to ca==7 out iz
provisions of G. L. e¢. 1524, ss, 15-16 arnd 18, the Ocean Sanciuaries
Act (hereina®ter "the Aci"). :

Puroose - Tkese regulations are promulzated iz ordex to (a) defize
and ezplaln the langueze of the Act, (b) set out tke
procedural me2ans by whick the Departzert will exsrcise its respon-
sibilities under tke Act, (c¢) explain ihe responsibilities o other
state agencies under the Act, and (d) detail how the Depariment intends
to ensure the inter-agency cooperation mendatsd by Section 18 of the Act.
It is tkhe irtent of tre Depa-iment thet these resulations te

consistent with znéd form a part of the Commcrwezlth's Ccastal Zoze
Manezenert Progren (Lersima®iar "CZH Srog—es") a5 ii nas teen promul-
gated and defized by trze regulaiions issusd pursuent *to G. L. ¢. 214

end entitled "Istablishmenti of the Coastal Zone Maragement Frogran
ty the Executive O2fice of Znvironzenial Aifairs® (keceinzie
"CZM Regulations’). Those regulatiions establisk the CZ policie
are part ol the CZi Progren, es siate environzental policy, end the
Depariment skh2ll carzry them out in accordance with G..L. e, 214, s.2.

See Section 5.2 of these regulations for a siatexzent o tacse policies

as they relate to the Act.  Furthermore, the Depariment shall

interpret its stetutory a2uthorities and irplexzent its adzinis‘ a**ve
procedures, policies and actions so as to be comsistient with the CZH
Prograz, excedi Woen (a) to do so would require 2n action L;;e:11551ole

at law, or (b) the Secretary, pursuznt to tkhe corflict resolulion procedures
of G. L. c., 214, s.4 a2nd Sections 6.20 - £.28 of ihs CZM Regulatiozns,

kag resolved eay conflict znd kas determined that ihe CIH

policies snculdé or saculd —ot apply. Trese resulations, bcwever,

are edopied independenily wmdier tke Act and weuld rezeirn in Jud

Sorce am3i effect in tke absence of the CZIi Program or ithe CZ¥

Regulaiiczs,

tion 18 o ize Act, ‘hésnvregulations do
razn those a_“eafy recuired oy law,

d i::ea ol ctirter state a5=*c*=s to
ses or eany oiker z2cticn conlorm 10

in accordance wi<h S
2ot reguire aﬁy perzits o
but tkey do explzain tke =

nexe their policies, permits
tre Act, as Section 18 reaulres

Jurisdiction - The provisions of these regulations shall be efisciive

on July 14,1978 in the five oceen sanciuaries delined
in G. L. c, 1324, s. 13(a) (e), 2 cop7 o which is a%iached to these
regulations as Aprendix 4,




4.1

4.2

4.3

4.4

4.5
4.6

4.7

4.8

4.9

Dellritiorns

"Agency!" zeers any board, teody, cormissicz, corps, ccumcil, derpari- -
ment, divisica, ofZice or admirdistiTative ucit, however lateled,

acd any euthority of any politicel sutdivision which is specificelly

created as an euthority under special or genexzl law,

"Cape Cod ¥atiornal Seastore" meams <re erea defined i= Sectioz 1 (a)
Of ?a L. 87-126, 75 Stat- 284-

"Care and cocirol" meanms mamegerment and skall have the sace

meaning as tke phorase "general care and oversizht" im G. L, c. 2,

S. 1, which provides that IEX spall bave generzl —~esporsibility

for the "gezmeral care and oversight of tke exzvirorzential nmarege~

zent of the Corzorwealth and of its adjacent waters" ezd that IEM

bas a mendate "o propose aand carry out rmeasures for the protection,
conservation, control, use, increase end development thereof." )
"Care 2nd control" shall 2lso mean tTustseship in +the sense of Ziduclary
protection. See Section S.0 fcr a desc—iptlon of how IEM intemnds <o
exercise it3 "care and contxol" respemsibiliig.

"Cormercial o> indusizial wastes" zearns any useless, wmwanted, discarded
Or environmentally har=mful solid, liguid or gzseous zaterizls

resulting frca cormercial or indusirial ectivities, izmcluding, but T
not limited %o, gerbage, Tubbish, thermal discharges ard sewage.

"Deperiment! means the Depariment of Invi-ormerntal Eanagamént, which
is located or tke 19th floor of 100 Cambridge Sizeet, Bosion 02202,
telepncze (617) 727-8893.

"Extensicn of tke lateral bowmdery of Kew Eampshire and ¥assackhisetis”
means ile lateral seaward boundary between the "o states that is
establisned by interstate compect, ag-eezent, judicial decisicn,

cT as otherwise provided by law.

"Extension o the laterz2l boundary ¢f 2zcle Islend and Massachusetts!
meens the lateral seawaxd boundary between the %two siates tkat is
established by i=m<ersiaie cczpact, agTeermazt, judicial deecisiorn, -

or a3 cikerw-.se provided Lty lzw,

“MMa—ine boumdiasy =a2p’ seans the Marizme Bourdary ¥ap of the Coc—czwezalth

prerased pursuant Yo Chanter 810 of the Acis of 1970 and Crapter 10335
oL ike Ac3s of 1571 by the Departzenti o Public Woriks, Division of
Yaterwmays, dated Decemoer 1971.

"ear low water line" means the arithmetic m=eea of the low water
heighis observed over a specific 19-year Meicnic cycle (the Natiomal
fidal Datum Zpocha) end skell be deiermized usizmg the zauiical ckarts,
kerbor ckarts series (1:50,000 and larger), pregared by ihe National
Ocean Suxvey, U. S. Departsent of Commerce. TFor those coastal areas
not covered by such publisked katbor ckarts, the meen low-water line
shall be deter—ined using nydrograckic sucvey data obizirable from
the Fational Ccean Survey. ZFor the inland bourdaries of tke oceen
senctuaries, see the 022icizl m2ps of the ocez= sanctuaries that aTe
available for inspection at tke, office ol the Ocean Sanciuzries
Coordiratoer in tre Departzent. '

. -2=



4.10
4.11

4-12

4.13

4.14

4.15

"yiles! means nausizal miles,
NOffshore”" =eans seawvard of the mean low water line.

"Only feasible alternative" means that, other thanm the proposed
discharge, there is no method of solving the particular water
pollution problem, including land application, that:
(a) will be epproved by the appropriate federal and state agencies;
gb; is consistent with the intention and purposes of the Act; and
¢) 1is of equal or greater effectiveness in avoiding degradation
of the water quality of the affected ocean sanctuary.

"Public necessity and convenience' meens necessary to the publie
interest. This standard shall be administered by tke applicable
state agency otherwise involved in approving the project, subject
to the general oversight function of tke department described in
Section 9.0. In applying this standard the applicable state
agency shall consider the following factors: the financial and/or
techrnical ability of the person proposing the project to build and
maintaein the project properly; whether the facility or use, if any,
existicg at the time the agency apoproval is requested is inadequate;
whether eitbher the public, which may be represented by several
individumls or a representative group, demonsirztes & need for

the facility or use or that appropriate state or local public
officiels deem the facility or use necessary for the publicts
safely or welfare; whether the proposed facility or use will serve
the public interest; whether the proposed facility or use will ~
sericusly elter or otherwise endanger the ecology or zppearance of
the ocean, the seabed or subsoil thereof, or the Cape Cod National
Seashore; and the extent to which existing uses or facilities will
be affected by the proposed facility or use. 1Ir all cases the
agency shall act pursuant to the statutory policy expressed in
Section 14 of the Act and shall consider these regulations and any
determinations made by the Commissioner in determining wnether the
public necessity ard convenience standard has been met.

WRefuse" means any useless unwanted, discarded or environmentally
harmful solid material, whetker combustible or non-combusiible, §nd
includirg, tui not limited to, garbage, rubbish or sludge resulting
from eny activity.

"Seriously 2l4er" includes, but is not limited to, one or more of

the following actions:

(a) removing, excavating, or dredging any soil, sand, grevel or’
other minerals or aggregate material of any kind in eny
significent emounts: o

(b) changing drainage or flushing characterisiics, salinity distri-
bution, sedimentation or flow patierns, flood atorage areas or
the water table, to more than a negligible extent;

(¢) ¢éumping, discharging, or filling with any ceierial of any kind
that could significantly degrade water quality;
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(d) driving pilings or erecting buildings, siructures or obstruc-
tions of any kind of any signi®icant size or quantity, whether
or not they interfers with the flow of wate=;

(e) destroyirg or edversely affecting in more than a negligible
way any plani or amimal 1ife, including skellfish and 2isheries;

(£) changing the temperature, biochemical oxygen demand (30D) or
other natural characteristics of the water so that there
is a more tkan regligible edverse effect on the marine
environment;

(g). sigrificantly increesing the development of already develovped

' areas;

(h) developing any previously undeveloped or natural areas.

"Solid waste meterizl" has the szme reaning as refuse.

"Sound conservation prectices" means practices designed to
raintain, increase or restore existirng finfish or shellfish stocks by
the management of resources.

"Structure” means any man-made object of any kind that is not
temporarily Tixed to the seabed, or temporarily moored in- the
waters above,

Sée Section 5,2 cf tkese regulations regarding additional definitions,



5.0 ZEnvirorzmental Polieies

5.1 Insofar e&s they relate to the responsibility of the Department to
Protect the ocean sanciuaries from any exploitation, development or
activiiy that would seriously alter or otherwise endanger their
ecology or appearance, or the Cape Cod National Seashore, the ’

eavirommental policy of the Department shall include, but not ie
lirited to, the following policies:

A

b.

Ce.

d.

e.

H

8

k.

Protecting ecologically significant resource areas (sali carshes,
shellfish beds, dures, beaches, barrier beaches, and sali

pcnds) for their contribution to marire productivity end value

as natural habitats and storm buffers. (CZ¢ Policy No. 1).
Protecting complexes of marine resource zreas of uniaue produc-
tivity (Areas for Presarvation or Restoration (APR's)/Areas of
Criticel Environmertal Concern (ACEC's)); enmsuring that activ-

ities in or impectrng such ccmplexes ellowed by Sections 5.1-8.9 are
designed end carried out to minimize adverse effects or marine
productivity, nabitat values, water quality and storm bufierﬂng

of the entire complex. (CZM Policy Fo. 2).

Supporting the attainment of the nationzal water quality goels -
Tor all waters within the ocean sanctuaries through coordination
with exdsting water quelity planning and management activities;
ensuring that all activities in the oceen sanctuaries allowved

by Sections 8.1-3.9 ere consistent with federzl and siate

effluent limitations and water quality standards. (CZM Policy No. 3).

Ensuring tkat oonstruction in the ocear sanctuaries allowed by
Sections 8.,1-E.9 is conditiored so as to minimize interference
with water circulation snd sediment trensport and to preserve
water quality and marine productivity; ensuring that fiood or
ercosion control projects ellowed by Sections 8.,1-8.9 are issued
permits only after it kes been determined by the permitting agency
that there will be no significart adverse effecis on the pvcaect
site or adjacent or down coast arees. (CZM Policy No. 4).
Ensurirg that dredging and disposal of dredged meteriesl allowed --
by Sections 8.1-5.9 minimize adverse e2fects or water quelity,
physical processes, marine productivity and public health.

}czu Policy Ho. 5). '
ccommodatling ofX-shore sand ernd gravel niring needs allowed by

Seetions 8.1-8.9 in areas end in ways trcat will pot adversely
affect marine resources and pmavigaiiozm. (C2M Policy No. 6).
Encouraging the location of raritime commerce and development
allowed by Sections 8.1-8.9 in segments of urban waterfronts
designated as port areas by the Division of Waterways and prevent-
ing the exclusion of maritime cdependent industrial uses within
those areas that require the use of lands sub;ect to tidelards
licenses, (CZM Policy FNo. 7).

Accormodating the exploraticn, develonment and production of
off-shore oil and gas resources while ensuring that any agency
issuing a permit for any such activity ellowed by Sections 8.1-8.§
Tequires such exploration, development or production to minimize
impacts on the environment, especielly with respect to fisheries,
water quality and wildlife and on the recreational values of the

-5-
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coasi, end to miniziza corflicts with otter mevitize —deperndent
nges of coastal waters or lamds: exncouraging caritize—dependent
Zacilities serving supply, supzort or tramsZer furctions to.
locate in existing developed ports. (CZM Policy No. %a).
Ensuring that eny agency issuirgz a permit Zor any development
iz an ocean sanctuary ellowed by Sectioms 3.1-8.9 in or rear a
designated or registered historic district or site withir any
ocean sanctuary requires such development to resgect the
preservation intent of suct areas and to minimize adverIse
impacts. (CZM Policy Nc. 12).
Ensuring tkat any azency issuing a per=it for acd development
in an ocean sanctuary allowed by Sections 8.1-8.9 near a public
recreation site withir any oceen senctuary Tequires such
developmezt to minirmizs adverse impacts. (CZH Policy No. 13).
Ensuring thet state and federally Zfunded putlic works projects
proposed in any oceen sanctuary ond eliowed by Section 8.1-8.9
shall:
l. @not exacerbate ez:‘.sti..u kazaxds or darmage matural buffers,
2. be reasorably safe from flcod and ervsion relatad demage, and’
3« mnot promote growth and development iz damage prove oT

buffer areas, especially iz undevelcped &reas of critical
environmenial concern. (CZM Policy No. 15)

Emphasgizing for federally or state-funded sctivities ellowed by
Sections 8.1-3.9 the use of non-structural zeasures Ifor

rotection from tidal flooding and ercsion when feasible.

C2M Poliey No. 17).

Promoting the widest possible putblic tezefit Lrom chamrel
dredging allowed by Sections 8,1-8.9; exsuring that designated
ports end developed karbors are given highest priority in the
allocation of Zederal and siate dredging funds; emsuring

that this dredgirng is consigtent with zaxine env1rcn*enu
policies. {CZu Policy No. 15).

Increasing the capacity of existizg recreation areas bty
facilitating multirle use and by i=proving cenagement, ma2in-
terapece and public support facilities to the extent permitied

by Sections 8.1-8.9; resolving corflicting uses whenever
possible through izproved zm=nagezent ratiber thar throuzh
exclusion of uses. (CZ¥ Policy No. 22).

Expandirg existing recrestion facilities to the extent permitted
by Sections 8.1-8.9 2nd acjuiring zmd developi-g r-ew public
areas for ccastal recresticnal activities; givinz higaest
priority to expexnsions or rew acquisitiors iz regions of high.
need or where site aveilability is ncw limited: essuring tkat
both trensportation access and the recreatiozal facilities are
corpatible with socizal aznd envirormental characteristics of
surrounding communities, (CZM Policy No. 24). ,
Ensuring that state and federally funded txansportation arnd
wastewater projects permitted by Sectioms 8.1-8.9 prizarily serve
existing developed arees; assigning hig-est priority to projects
which meet the needs or urban and commun;ty developzment centers.
(czd '.Pol_tcy Fo. 26).



5.2 The Deparizert hereby 2dopts and isccrporates iz ibese regulations
tte Zollowing definitioms contained in 4the CZM Regulatioms: "ecoestal
zone,"” "salt marshes," "barrier beach system," "pori area," "sali marsh,"
"salt pand," "szellfish bed," "dume," "beach!" and "azea of critizal
eavironrentsel concern.” ,

5.3 The Depariment hereby adopts and incerporates in these regulztions
tke Policy Appendix described in Section 5.4 of the CZM Regulaticas

- to the extent that the Policy Appendix applies to +he policies set

out in Section 5.1 of these regulatioms.

6.0 XYiscellzmeous Provisicne

6.1 Severability - If any provision of *hese regulations is held to be
_invalid oy a competent court of law, such invalidity
shall not affect the aprlication of any part of these regulatioms
no+ specifically held invalid.

6.2 Amendmerts - Tkese regulatiors zmsy be amernded from tize to itime by
. the Deparimert in accordance with tke applicable
Pl‘OTiSiCnS Of G’- II- Ca BQA. . ° -

6.3 KNumber 2nd Gender - When eprropriate words imparting the singuler
number may extecd ard bte zpplied to several persons
or things, words impariing the masculine genler may include the ‘
Zexinine and neuter, words imparting the feminine gender may
include the masculine and reuter and woerds imparting ike neuter gender
may include the masculine and feminine.

T.0 Frohihiited Activities

7.1 Ia all of the five ocean sanctuaries the following acitivities are
- frohibiied, except as trer m=y specifically te aliowed umder

Sections 8.1-£8.9:

“a. the tuilding o2 any siructure on *he sesbed or under tre subsoil;

b. tke comstruction or cteration of off-shore or floating eleciric
gecerating stations;

¢. the removel of any mminerals, such es sard or gravel, and the

- drilling for oil or gas;

d. the dumping or discharge of eny cormercial or industrial wastes;

e. cormercial sdvertisirg by any means, includirg, but not limited
to, structures or vessels or boais of any size;

f. incineration of solid waste paterial or refuse om or in any
vessel or boat of sny size. Tke cooking of food by means of
charcoal on any such vessel or boat shall not be considered such
inecineration,




8.0 Allowed Acti-rities

8.1 Except in the Cape Cod Ocean Sanctuary, and provided that all
applicable certificetes, licemses, per—its and approvels required
by federal, state or local law have been obtained and provided
further that such activities, uses ard facilities shall not be
underteken or located except in ccmpliance with any applicable
g2neral or special statutes, rules, regulations or oxder lewfully
promulgated, the plarning, construction, reconstruction, operation
or maintenance of an industrial liguid coolant disctarge or intake
system and any activity, use or facilitiy associated with the
generation, transcission or distritutioz of electricel power skall
be permitited. All such activities shell be prchibited in the Cape Ccd
Ocean Sanctuary,

8.2 With the excepticn o2 mmicipal wastewater ireatzent facilities end
discharzes (see Section 8.9 telow), the operaiior aad maintenance
of any mmicipal, cocxmrerciel or irndusirial facility or disckherge
existirg as of the following dates, which are the elfective dates of
the applicable original ocean sanctuaries acts, sk2ll be allowed so
long as such facility or discharge bas beer approved and licemsed by tke
appropriate federsl and state agzencies: -

Capé Cod Ocean Sanctuaery July 15, 1970
Cape Cod Bay and Cape and Decenmber &, 1971
Islards Ocezr Sanctuaries

Horth Shore Ocean Sanctuary June 27, 1972
Soutk Essex Ocean Sancituary Decexber 30, 157€

No mmicipal, commercial or industrial facility or discherge tuilt
or occurrirg in eny ocean sancivuary after those datesg shzall be
permitted, except as specific2lly allowed elsewker=2 in Sections 8.1-8.9.

8.3 Tae laying of any electric or telepkone cable shkall be allowed if
. approved by the Derarizent of Public Uvilities.

8.4 Any project authorized umder G.L. c. 91, includirg chkarzmel and shore
protection projects arnd ravigatiorn ailds, srhall te allowed, t ornly
12 it 1o not ctherwise prokibited by these rezulations, if it hss
Teceived 211 reguired federal sad/or siaite approvals and if the
approving agency 2lsc finds that the projeci is oze ol public necessity
and convenience,

8.5 Any improvement to permiited structures or uses trat is nPt speci-
fically pronibited by Sections 14, 15 and 18 of the Act scall be
gllowed so long as it does not ckange or exiend such structures or
uses and it is otherwise approved by aprrorriate state and federal
agencies, Such an improvement may chznge or extend such struc?ures
or uses if it is specifically ezt tted by Sections 8.1-8.9 and may
include mainiemsnce arnd repairs to such stTuctures or uses. 4ny
such improvements shall be comsistant with Sections 14, 15 and 1€ ct
+he Lcto ;
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9.0

9.1

9.2

Oversisht b7 the Devarizent

The Resvonsibilitz o2 the Departsment - In accordazce with Sectioz 14
of the Act, the Departrwert
shall have the responsibility of exercising the "care and control"
of the ocean sanciuaries. Because the Act states in Séction 18 that
the Department "skhall not require any additional permits,' the
Department shall act as a trusiee of the resources of tke ocean
sanctuaries rather thon as a permititing agerncy for specific activities.
In that role as trustee the Department skall ensure that the ocean
sanctuaries shall be protected from eny exrloitation, development, or
activity tkat would sericusly aiter or cikherwise endanger the ecology
or the appearance of the ocean, the seabed, or subscil thereof, or
the Cape Cod Nationasl Seaskore. In ca:rﬁ.ng ou" this fiduciary respon-
aibility, the Deparirzent shall aggressively sesk to restrain axny-
prohibited activity by whatever meens it has ava.ﬂ able, including
assistence from the Attorney Gereral pursusnt o Section 18 of the Act.

Review by the Devarizert - In carrying out its "care and conirol"

' responsibility, tkhe Depariment shall
examine atv least ammually tke permitiing procedures and other .
activiiies of all other state egencies inscfar as they relate to the
ocesn sanctuzaries, Such esctivities shall include, but not be limited
to, the granting of per=its or the comstruction or Tuzdizg of axny
project. Such procedures and activiiies shall bde evaluated in terms of
whetker all reasorable measures khave been taken by the agency to
permit, condition, or prokibii acitiviiies ir order to protect tke
ocezn sanctuaries from activity tkat would sericusly alter or
otherwise erdanger the ecolocgy or the appezxance ¢f the ocean, the
seabed, or subscil thereo, or the Cape Ccd Natioral Seashore. I2
“he Departzent Ifinds tzat such procedurses are iradeguate for protect-
ing the ocean samctuaries in accordance wiik the provisicrs of the Act,
it shall initiate informel discussions wiith tke licemsing or permitting
egency in arn attemopt to -econcile any difererces. If the Deparizent
Tinds that such inforzal discussions £2i]1 12 reccneile any diZZererces,
1% skall pursue any ciker zmeasrns available to it Lo resolve the cornflict.

2 %he otker 2zeorcy is withir the EZxecutive 02fice 02 Tnviror—ential
‘A®fairs (EQEA), the Depar*ment shall ask ire Secreia~y of ZCFA o
resolve the conflict pursusni to G. L. c. 214, s. 4(3), if applicable,
end applicable -egulationms. If the agency is not within ECEA, the
Departzent shall act pu-suent to G. L. c. 30, 8. 5.

It shall be the responsibility of all state agencies to issue,
deny or cordition permits or licernses or to conduct ireir activities
consistently with the rzrcvisions of the Act. In addition, pursuant
to Section 18 of the Act, such agencies shall confer and cozsult with

‘the Departzent's Oceen Sanctuaries Coordinator o ensure such con-

sistency. An agency shall consult with the Department's Ocean
Sanctuaries Coordinator whenever it has any question a2bout the inter-
pretation of the Act or those regulations, or whether a proposed activity
is corsistent with the Act.

=10~



9.3 Ocean Sanctus—ies Coordinator - The Deparizent skell desizrate a=
Ocean Sanctuaries Coordinator who
gkall be thorcughly familiar with the Act, these regulations, the
CZY Progzeam and the applicable statutes and regulatioms governing
the activities of other state and/or federal sgencies in the
ocean sancituaries. The Ocean Sanctuaries Coordirator shall be
responsible, tndexr the direction of tke Cormissiorer of the
Depariment, for carrying out the Depariment's responsibiliiies under
Sections 901'9-2.

The Oceaz Sanctuaries Coordizator may perform or cause to be
performed any further studies or site investigaticrs that may be
required to determine whether a provosed action is consistent with
the Act. The Ocean Sanctuaries Coordinator shall consult the
Coastal Zone Management Office whenever a guestion regarding a
CZM policy arises. Ee may corsult the 2pplicabdle regiopnzl ckapter
of the CZM Program and/or ccataci 4he epplicelhle reaionzl edvisory
council for guidence in the applicaticn of the CZH policies to the
region and to ibe site,

The Departiment skall, in approrriate ceses, tervene in any
adjudicetory hkearing relating to an ocear sanctuary.

L]

9.4 The Commissiorer of the Departoent may, in consultation with the
Ocean Sanciuaries Coordinator or any state or federal egency, maXe
& determiration regarding an irterpretation of the Act or these
Yegulations or treir applicability to a particuler situetion. Such
a determiration may be distributed to other state agencies when the
issue is one of broed public interest. Such determinatiors shall
form a bedy of administrative decisions for use in applying the
provisions of the Act and these regulations comsistertly, but they
shall not be binding on any other agency.

A true copy:

aprasy:  (@Huoune Fora 2L

- Catherine rarrell
General Counsel
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OCEAN SANCTUARIES—ACTIVITIES

CHAPTER 897.

€

An Acl further regulating activities with ecean sanctuaries.

Re it enncted, etc., ns followca:

SE(I'TON 1. .Chapter 132A of the Seneral Laws is hereby amended by striking
out sectlons 13 to 16, inclusive, and inserting In place thereof the following four
seetions:

Section 13.

There are hereby established the follawing ocean sanctuaries:

tmy The Cape Cod QOcenn Sanertuary is deseribed as follows: Beginning at a point
three miles west of the mean low-water line along the Buy Closing Line between
Hrant Rock in the town of Marshlichd aml Race aint in IProvincetown as established

ou the Murine Boundary Map uf the Commonwealth (prepared by the Department

of 'ublic Works, Division of Waterways, December, 1971, pursuant to Chapter 810
of the Acts of 1970 and Chapuer 1035 of the Acts of 1971): thenee swinging in o
clockwise are adomg a line three miles offshore and parallel to the mean low-water
line of the novtherty extremity of Cape Cod to the point of iutersection with the
Exterior Line of the Commonwenlth as estublished on the nforementioned Marine
loundary Map: thenes in o venerally easterly and then southerly dircction along
=aitl Exterior Line to the interseetion with a line maning due cast (30 Degrees
Truey from a paint theee milex due south (180 Degrees True) of the mean low-water
line at the sonthernmost_point of Monomoy eint in the town of Chatham; thence
westerly on said line to the point rheee miles due south {180 Degreex True) of the
mean iow-waler lne of the southernmost point of Monomoy oint; thence running
due north (0 Degeees ‘I'ruc) to the mean low-water line at Monowmoy Point: thenee
tlongg the mean low-water lue of the eastern side of Monomay Ixland and thence
hy the shortest distanee to the seawird bound:ry of the Cape Cod Narional Seashore,
as established by Act of Congress (1061, D.I. §7-126); thence caxterly, northerly,
westerly, amd finally sauthwesteriy along the seaward boundary of =aid Cupe Cod
Nitioual Seashore to the point of interscetion with the aferementioned closing line,
then westerly along said clusing line to the point of beginning; and meaning and

APPENDIX "A"
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intending to include Town Cove and Nauset Harbor and portions of the Atlantie
Ocean.

(d) The Cape Cod Bay Ocean Sanctuary is bounded and described as follows:
That body of water known as Cape Cod 13ay and lying southerly of the Bay Closing
Llge between Rirant Rock in the Town of Marshiticld and Race Poiat in the town of
Provincetown as cstabllshed on the aforementioned Marine Boundary Map of the
Commonwenith, and lying seaward of the menn low-water line: meaning and in-
tending to inciude: all of that water aren and senabed lying in a southerly direction
from the aforementioned closing line: all of Irosincetnsen Ilncbor including portions
which may be easterly or northerly of the aforemeuntioncd clusing line, Welllleet,
Plymouth, und Barnstable Hurbors; Plymonth, Kingston, and Duxbury Bays; and
the Cape Cod Canal Northerly of the Bourne-Sandwich town houndary, and exclud-
ing the water area nid seabed of the Cape Cod National Scashore us established by
Act of Congress (1961, 1M1, 87-1261.1

(¢} The Cape and Islands Ocean Sanctuary is bounded and described as followk:
Beginning at o point on the mean low-water line at the southernmoxt point of Mon-
omuy Ioint; thence due soath to u point in the Atlantic Ocean thrie miles due
south (180 Degrees True) of the mean low-water line at the southernmost poiut of

“Monomoy Point: thence due enst (00 Degrees True) ta the Exterior Line, of the
Boundary of the Commoonwealth as established on the aforementinned Marine
Boundary Map; thenee in a zenerally southerly and then westeriy direction along
snid Exterior Line to the point of interscction with the extension of the lateral
boundary of Rhode Island and Massachuset:=: thence northerly along suaid lateral
boundury to the miean low-water line near Quicksand Point: thenee following the
menn low-water line around Ruzzards Bay, the Cape Cod Cuanal to the Bourne-Samd-
wich town boundary, and the southern portion of Cape Cod to the point of intersee-
tion in Pleasxant Bay with thy western boundary of the Cape Cod Nationnl Scashore;
thence southerly along said bLoundary: thenee by the shortest distance to the
mean low-water liue of Monvomoey Ishind; thence to the point begiuning by follow-
Ing the mean low-water line of the western side of Monomoy Island; nnd meauing
and Intending o inclunde the aren seaward of the mean low-water lines of Nauntucket,
Murthn's Vineyard, Elizabeth and other islands; and meaning and intending to
Inctude the following bodiex of water: Nantucket Sound, Vinexurd Sound, Buzzards
Bay, the Ciape Cod Canal, Pleasant Bay, and portions of the Atlantic Occan.

(d) The North Shore Octan Sanctuary is bounded and described as follows: Be-
ginning at the mean low-water line at the southeasterimost point of Pickworth
oint i the town of Manchester: thenee by a line benring (130 Degreex Trued
(South-southeasteriy) scaward to a distance of three miles to a pnint (42 Negeeces 31.-
13’ north, 70 Degroes 43.87" west); thence tlue east (M0 Degrees True) to the point of
intersection (42 Degrees 31.13° north, 70 Degrees 36.70° west) with the Exterior Line
of the Murine Boutudary of the Conunouweilth as extablished on the aforementioned
Marine Boundury Map: thence northerly, northeastecly, northwesterly, westerly,
southwesterly, amd northerly ulong said Exterior Line to the point of intersection
with the extension of the lateral boundary of New lHampshire and Massachnsetts:
thence westerly along said lateral boundary to the line of mean low-water; thence
southerly, northeasterly, xouthienxterly, =ourherly, and southwesterly, aloug the line
of mean low-water to the point of place of heginning: aiit menning amd intending
to Intlude Gloucester Harbor: lIpswich and Essex Bays; Ilum lsland Sound; the
Merrimack River Estuury: and portions of the Atlantic Deean.

(&) The South Esxex Qccan Santuary is bounded and described as followy: DBe-
ginnlng nt the mean low-water line at the southeuasternmost point of 1'ickworth
I'oint in the town of Manchester: thence b a line bearing (130 Degrees Truv)
(South-southeasterly) seuward tn a distance of threc miles to a puint (42 Degrees 31.-
13" nocth, 70 Deuxrecex 43.87 west) thenee dite enst (M Degres True) to the point of
fatersection (42 Degzroes 31,13 north, T0 Degrees 36.707 wixt) with the IExterior Line

of the Boundary of the Comumonwenlth as extablished on the aforementioned Marine

Bouadary Map: thence southerly along said Exterior Line to a point (42 Degrees
26.10’ porth, 70 Degrees 38.4% west) thence dne west (270 Degrees True) along n
line a point (42 Degrees 6.1 north, 70 Degrves 52.02° west) which is three miles
from the meun low-water line oo a line which is the extension of the boundary line
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between the city of Lynun and the town of Swampscott thence northwesterly along
gnid boundary extenxion to the mean low-witer line: t. ace easterly, northeasterly,
northwesterly, southwesterly, northeasterly, northwesterly, and northensterly
nlong the line of llne of mean low-water of the conmonwenlith to the point or place
of beginning: and meanine and intending to include Marblchead Harbor, Salem
Harbor, Beverly Huebor, Salem Sound, Manchester Bay, and parts of Miassachusetts
Bay.

“Miles", as used in this cection, menns nauticnl miles. “Mean low-water llne”
shall mean the arithmetic niean of the low-water heights observed over a specific
19-year Mctonic cycle ithe Nutional Tidal Darum Epocln and shall be determined
using the nantical charts, harbors charts seviex (1:30,000 and larger) prepared by

the National Ocenn Survey, U.S. Department of Cownnierce.  For those constal areas

not covered by such publistied harbor charts, the mean low-water line shall be de-
termined using hydrogruphic survey data obtainuble froin the Nationnl Ocean Sur-
vey. Save for'the degree bearingy given herein, the compass dircctlons provided
in this net are gencral approximations of the direetions of the boundarics of the

sanctunries; in all caxes the mean low-water line shall follow the mean low-water *

llne as determined from said charts or data, however it may wend or meander.
Such Ocean Sanctuaries shall ineinde all islands lying within the aforedescribed
boundaries seaward of the menn low-water lines of each such island.

116 U.S.C.A. § 459b et 3eq.

Section 14,

All ocean sanctuaries as descriladl in scction thirteen shall be under the care and
control of the departiuent of environmental management and shall be protected
from any exploitation, development, or activity that wounld seriously alter or other-
wise endanger the ccology or the appearance of the ocean, the senbed, or subsoil
thereof, or the Cape Cud National Scashore,

Sectlon 15,

Except as othorwise provided herein, the {ollowing activitios shall be prohibited In
an ocean sanctuury: the hailding of any stracture on the sealwd or under the sub-
soil; the construction or operation of offshorv or floating vlectric gencrating sta-
tions; the drilling or removal of aay sand, gravel or other minerals, gases or oils:
the dumping or diseharee of commercial ov industrial wastes: commercial advertis-
ing: the incineration of xolid waste mauterial or refuse on, or in, vessels moored
or afloat within the bouudaries uf ;tn oceun sanctuary.

Section 16. -

Nothing in seetions fourteen, fifteen and section cighteen ts intended to prohibit
the follywing activities, -nsex or faeilities: 1o all ovenn sanctuarvies exeept the Cape
Cod Ocean Xanctuaey the pianning, construction, reconstraction, operation and
maintenanee of industrial lignid enolane dizeharge and intake systems and all other
activities, uses and faeilities axcocisted with the generation, transmission, and dis-
tribution of cleetrical power, peovided that all eertificares, licenxes, permits and
approvils requirest by faw are obtained therefor, and provided, further, that such
activities, usex and facilities shall not be undertaken or loeated except in comnpliance
with any applicable general or =<peeial statutes, rules, regnlations or orders law-
fully pronmigated; the eperition and maintenance of existing municipal, commer-
cial or industrial facilities and existing wmunieipal, commercial or industrial dis-
clrrges where such discharges and facilitics have been approved and licensed by
appropriate federud and stue agencies: the laying of cables approved by the de-
partient of rublic utilities: chanuel and shore prutection projects, navigation alds,
projects antherized mmder chapter ninety-ane, decmmed te be of public necessity and
convenience, contingent upan obtaining the required appraval wherever applicable
by the United States Army Corps of Engincery, the division of water pollution con-
trol, the department of envirommental quality engineering, or the departinent of en-
virommmental managewment: other iwprovements not specificudly prohibited by sec
tions fourteen, fifteen and section cighteen which are approved by appropriate fed-
eral and state agencios and which are cousistent with siaid secetions, ineluding the
maiutenance and repuair of existing structures or uses, but not any change ar ex-
tension of such structires or uses unless otherwise permitted by said sections; the
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harvesting and propagntion of fish and shellfish in all forms, so loog as the de-
partment of environmental inmnnagement and the department of fisheries, wildlife
and ‘recrentloonl vehleles nre satisfied that such nctivities are carried on in ac-
cordiinace with sound conservation practices: tempornry educational nnd scientlfic
activities jointly permitted by approprinte state ngencics; and the extraction of
sand and gravel from the seahed and suhwoil of a sanctuary for the purposes of
shore protection or bench rextoration. provided that sueh shore protection or beach
restorntion ix approved hy the department of environmentnl quality engineering.

Except In the Cupe und [slands Ocean Sanctuary, the Cape Col Ocean Sanctuary,
and the Cape Cod Ruay Ocean Sanctuary nothing is Intended to prohibit municipal
wustewnter treatment dischiarges and municipnl wastewuter treatment facilities §f
such discharge into the ocenan snnctunry is the ony fensible alternntive to existing
water pollntion problems, If it Is consistent with the intention and purposes of this
chapter, and It Is approved and licensed hy npproprinte federal ang srate agencles.
In the North Shore Oce:un Sauctuary, discharges shall e peemitted from municipal
waste treatment facilities if construction is commenced prior to January first, nine-
teen hundred and seventy-cight or if a city or town has been awnarded a federnl or
state grunt for counstruction of a wiastewater treatment facility prior to January
first, nineteen hundred and seventy-eight, if the waste has been treated by the best
practical meanny, if such a discharge is in accordance with plans developed wunder
the provisions of clause {10) of section twenty-seven of chipter twenty-one, and such
plans are subject to the approval of the division of water pollution control after
n public hearing conducted Ly said division.

SECTION 2. Said chapler 132A ir hereby further nmonded by striking out section
18 nnd inserting 1n place thereo! the following section:

Section 18, .

All departments, divisions, conmiiscions, or units of the cxecutive office of en-
vironmental affairs and other affected agencies of departients of the comnion-
wenlth shall issue permits or licenses for activitios or conduct theie activities con-
sistently with =ections thirteen to sixteen, inclusive, and shall not permit or conduct
ANy activity which is contrury to the provisinns of said sections. The provisions of
said sections thirteen to sixteen, Inclusive, shall not require any additional permits
from the depirtment of enviromuental management nnder said sections, but =aid
departments, divisious, comissions, units, or other agencies shall confer and con-
sult with the department of environmental mianagement to insure complinance with
said sections. The nttorney general or the appropriate state agency shall take
such action ax nuy be necessary from tine to time to enforee the provisions of said

sections, and the superior courL shell hn\e jurisdiction to enforce the provisions
thereof. -

SECTION 3. The executive office of environmental affairs shall prepare an of-
ticinl map of the ocean sanctuaries, extablished by =ection thirteen of chapter one
hundred and thirty-two A of the General Laws, as amended by section one of this
act, and shall flle siuch with the clerk of the house of representatives and the state
secretary within six months of the effective date of this act.

Approved December 30, 1077,
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WHIFQRY FILING FOR'S

This form has been nrepared to simplify & make uniform the orocedure for
submitting materials with the Rules % Regulations Division. You may find

it

helpful in completing this form to refer to your enahling legislation

% to M, G. L. Chanter 30A, as amended by Chapter 459 oF the Acts of 1976,

which set forth the basic filing requirements.

Cate July 7, 1978
Environmental Environmental
Cebinet_ affairs Department Management  Division
Contact Katherine Farrell Phone 727-3159

Address  ja+h flanr. 100 Cambridee St., Boston, Ma. 02202

Descriptive title of document: gcean Sanctuaries Regulationms

Estimate the number of copies that will be purchased in the next six
months: By your agsency  10Q By the public 100

(Mote: If you reed bulk gquantities for your acency, please submit
a purchase order 7orm or call 727-2834 to place your order ior
printing.) '

The documant attached is best classified as a:

kx] Ch. 30A Regulation

(] Ch. 30A Emergency Regulation - If this box is checked, state
: nature of emergancy.

L Other - If thisbox is che cked do not complete the rest of the forn.

List statutory and/or regulatory authority for this promulgating
action:_ G.L. c. 132A, ss. 13-16 and 18 :

Vas a public hearing required? Yes [xx] Mo [

[f approval of other agencies was regquired, list approvals & date
obtained: none required

(QVER) -



Cate of public hearing  (Ch. 30A/2): June 21, 1978 : or

Date of "action" (Ch. 304/3)

llas noticz of the requlatory procezding filed in the office of the
Secratary of the Commonwealth & puhlished in apnrcpriate newspaoer (s)
21 days orior to the puhlic hearing or regulatory action?

Yes [xx] Moo [T

If "no", Tist the chapter & section of the General Laws under which
notice was given:

38 - Ragulation will be effective:

[} as of date of publication pursuant to i, G. L. Ch. 3%A

| | as an emercency requlation as of filing date pursuant to
M. G. L. Ch, 31A

[ ] as of pursuant to 4. G. L. Ch.
Section(s)
@ - Th2 enclosed regulation relates to other regulaticns 2iready filsd as
follous:

Supersades ragulation(s) filed
Tiled
filed
filed
filed

Amends requlation(s) filed
filed
Tiled

_ ‘ Afi]gq
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APPENDIX F
LAND APPLICATION SITES
DESCRIPTION OF SITE INVESTIGATIONS

General

The sites considered for land application in Dartmouth fall
into two distinct categories: those being considered for slow
rate irrigation (Sites I, II, and III) and those being consi-

dered for rapid infiltration (Sites IV, V, and VI).

Slow Rate Irrigation

During the site investigations in March of 1986, Site I was
penetrated on foot while Sites II and III were observed from a
car. Rain was received less than 24 hours before the site in-
vestigations, which took place on April 23 & 25, 1986. The
investigations in April of 1986 were made by our resident soils
engineer to observe any changes in surface water as compared to
the investigations that were made five weeks earlier. Site I
was not visited during the investigations which took place in
November 1986. The attached plan shows the paths traveled at

each site.

SITE I

Site I investigation - March 20, 1986 - by C.J. Loomis and
W.W. Read

(Refer to path 1 in Fiqure F-1)






After traversing the site perimeter via automobile at a
time when all streams were observed to be running full, the
site was entered on foot from the New Bedford City Rifle
Range. Surface water flooded parts of the lower range and was
observed along both sides of the overgrown roadway, which is
raised about one to two feet above the adjacent land. The
roadway runs northerly into the site about 3500 feet. Just
beyond the open range bedrock, outcrops could be seen running
in a north northeasterly to south southwesterly direction on
both sides of the road. Some outcroppings extended nearly ten
feet above the adjacent ground. (The larger outcrops are also
visible on the aerial photo of the site.) At about the mid-
point of the road, the groundwater no longer stands at the sur-
face, but can be easily found by turning over a rock. Rocks
constitute a large portion of the visible surface. Observation
of the cavities left by numerous, overturned trees from Hurri-
cane Gloria showed groundwater not more than a foot below the
surface. The root systems were shallow and the exposed under-

lying soils were mostly boulders.

Leaving the roadway at the last abandoned World War II am-
munition bunker and traveling nearly westerly about 2300 feet
to the summit of the southernmost hill, the surface conditions
vary considerably. Adjacent to the road, visible rocks, as
well as those barely covered by a thin layer of organic depo-
sits, constitute a majority of the surface. This rocky surface
condition diminishes as the ground rises. At about the mid-
point between the roadway and the summit of the southernmost
hill, numerous large exposed boulders (about ten foot on cen-
ter) are evident and the organic surface cover is thicker, but
overturned trees still show a high water table and numerous

boulders.



was observed on the southern side of Pembroke Drive. A running
stream and numerous boulders were observed in the woods at the
end of Pembroke Drive. With the exception of the sand and

gravel noted above, the soils along this path are sandy silt or
silty sand. Exit from the site was along the same route taken

to enter the site.
2. (Refer to path 3 in Figure F-1)

The site was entered at the extreme southwesterly corner on
Gregory Lane. Gregory Lane was followed in a east northeaster-
ly direction for approximately 1000 feet before taking a north-
erly bearing for another 1000 feet into the interior of the
site. After leaving Gregory Lane, boulders were observed fre-
guently. Surface material consists mainly of leaves, loam, or
peat. The soil adjacent to this path was generally sandy
silt. Standing water was observed approximately 1.5 feet below
the ground surface in a cavity left by an overturned tree. An
examination of the root clump from the overturned tree revealed
shallow roots which extend approximately 1 to 1.5 feet into the
soil. The shallow root systems are normally caused by a high
water table or shallow earth cover or combination of both.

Exit from the site was along the same route taken to enter the

site.
3. (Refer to path 4 in Figure F-1)

The site was entered in a northerly direction from the New
Bedford City Rifle Range. The roadway was followed approxi-
mately 3500 feet into the site. The soils at the rifle range
are silty sands and gravel. Standing water and numerous ledge
outcrops were observed, indicating that bedrock is close to the
‘surface in most of the area. Normal vegetation expected in
standing water was not observed, indicating that the area is
probably not continuously wet, but rather seasonally wet. Exit
from the site was along the same route taken to enter the site.
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SITE 11

Perimeter site II investigation - March 20, 1986 -
by C.J. Loomis and W.W., Read

This site was also wet. Standing water could be seen in
many areas, including parts of cultivated fields. The wooded
areas were generally low, and based on preliminary observa-
tions, are wet, impervious, and rocky. Cultivated fields cover
a significant portion of the higher ground in the area. The

predominant crop is fodder corn.

Site II investigation - April 25, 1986 - H.H. Stoller

As observed from Slades Corner Road at the northern end of
the site, many stone walls can be seen, indicating that
boulders will be encountered in this area. The soil as ob-
served from Slades Corner Road was sandy silt or silty sand.
Development was observed to be taking place along Slades Corner
Road. Driveways cut into the site from the road indicate that
there is some sand and gravel here. Some standing water was

observed from Slades Corner Road.
1. (Refer to path 5 in Figqure F-2)

The site was entered along a path from Horseneck Road,
about midway between Slades Corner Road and Barneys Joy Road.
The path was followed in a westerly direction for about 1200
feet to a corn field.‘ The soil in the corn field was fairly
tight, rocky, somewhat moist, but not very wet and was either
sandy silt or silty sand. The groundwater level was at least 2
feet below the surface in this area, since a reinforcing rod
inserted 2 feet into the soil did not encounter water. Exit
from the site was along the same route taken to enter the site.






2. (Refer to path 6 in Fiqure F-2)

The site was entered from its midpoint along Division Road,
on a cart path which is shown on the attached topography plan.
At the end of the path, an easterly bearing was followed for
another 1000 feet. Exit from the site was along the same route
taken to enter the site. Along the path, which ran in an east-
erly direction, an overturned tree showed soil with some stone
in it, however, not nearly as much stone and boulders as in the
root clump of the overturned trees in site II.

Site II investigation - November 3, 1986 - by C.J. Loomis and
W.W. Read

(Refer to path 7 in Figure F-2)

Site II1 was entered from about its midpoint along Division
Road, by way of the cart path shown on the topography map.
This cart path heads generally east northeasterly about 600
feet before turning in a south southeasterly direction and
traversing the ridge of high ground for about another 3000
feet. Exit from the site was made over this same cart path.

At the point 600 feet from Division Road, the smaller of
several corn fields was crossed in a northeasterly direction.
This course was continued for about 2800 feet. The soil in the
corn field was light brown. When rolled into a ball and shook
in the palm of the hand, this soil flattened out, with water
appearing at the surface of the soil. Crossing the broken
stone wall along the easterly side of the corn field, the
ground drops abruptly, about ten feet, into a wide, rocky swamp

where nearly every step is on rocks covered by a light organic



growth. The four foot wide brook winds its way between, over,
and under the rocks. Gradually, the ground rises and soil
cover increases, with only a few boulders visible. The soils
are very damp underfoot and the trail crossing through the area
is visibly soft and muddy in spots. This area is moderately
wooded, with heavy undergrowth.

Just beyond the high points of land to the northwest and
southeast, a southeasterly bearing is taken for about 1700
feet. Commencing within the first 500 feet, the surface is
heavily covered with rock, and standing water was observed at
the surface among the rocks. This wet, rocky condition con-
tinues nearly to the point where a more south southeasterly
bearing is taken to the cultivated fields 1200 feet ahead. The
woods in this area continue to be damp, but not as rocky as in
the opposite direction. A massive stone wall protects the
northerly edge of the corn field. Skirting the edge of the
farm in a west to southwesterly direction, the land soon rises
to a pine grove. The soils and overturned trees here show no
indication of high groundwater or excessive rocks.

Within 200 feet, a rutted cart path, not shown on the topo-
graphy map, was encountered. This was followed in an arc west-
erly for about 1200 feet down grade across wood lots and open
woods, where the ground abruptly drops into a wide swampy
area. Leaving the cart path at the abrupt drop, a south south
westerly bearing is selected and followed for about 1000 feet.
The swamp is typical of the upper site. Two streams traverse
the swamp following rocky courses. The larger of the two shal-
low streams lies to the westerly edge of the swamp and is about
8 feet wide. Continuing along the south southwesterly course
beyond the brook, the ground rolls up rather quickly about ten
feet, where a trail is encountered. The trail is located just
easterly of a stone wall, which extends south southeasterly



along the contour for about 1500 feet. The trail generally
parallels the wall. The soils here are firm and reasonably
rock free. This area, as well as the pine grove near the farm,
are probably suited for slow rate irrigation. A side trail
turns southwesterly and soon joins the cart path back to Divi-
sion Road. Both sides‘of the cart path are heavily wooded and
show no signs of being wet. Quite a few boulders, however, are

evident.

A windshield survey indicates that all the farms were ac-
tive during the year, with fodder corn being the prime crop.
The ground in the lower areas next to the road is not nearly as
wet as in the spring. It is estimated that a third of this
site might be suitable for limited spray irrigation during the
drier parts of the year, if it were not for the very high num-
ber of boulders which would make preparation extremely diffi-

cult.

SITE III

Preliminary site III investigation - March 20, 1986
- by C.J. Loomis and W.W. Read

As observed from a windshield survey after viewing aerial
photography, the drier areas within the site are developed as
farms, while the wet areas were generally rocky and forested.
This is not the case along Potomska Road. The clear fields are
bordered by piles of stones and walls. Dairy farming is the
primary industry and fodder corn the principal crop. Consider-
able development has occurred around the perimeter, with sev-
eral other occupied dwellings well into the remote areas. Some
sand and gravel was observed near the junction of Rock O'Dundee
and Potomska Roads, as well as along Potomska Road.
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Site III investigation - April 25, 1986 - by H.H. Stoller
1. (Refer to path 8 in Figure F-2)

The site was entered from an access road to a farm off Rock
O'Dundee Road. Corn fields were located on either side of the
access road. Boulders were piled along the access road, how-
ever, no standing water was seen. The soils in this areas were
sandy silt and fewer boulders were evident at the surface than
in sites I and II. A small, existing excavation, approximately
2.5 feet deep, showed no standing water in this area.

2.(Refer to path 9 in Figure F-2)

The site was entered from a newly constructed road which
ran in a northeasterly direction for approximately 1000 feet
of f Potomska Road. Soils in this area are sandy silt and not
well drained, however, no standing water was observed, indicat-
ing that the soils are slowly drained. It was determined that
the groundwater in this area is at least 2 feet below the sur-
face, since a reinforcing rod inserted into the ground approxi-

mately two feet did not encounter water.
3. (Refer to path 10 in Figure F-2)

The site was entered along a path on the southwesterly cor-
ner of the site. The route walked followed a path in a north-
easterly direction for approximately 1000 feet. The same route
was used to exit the site. Soils in this area are sandy silt
with some gravel. The area was undeveloped woodland and rocky

at the surface.

Site III investigation - November 3, 1986 - by C.J. Loomis and
W.W. Read

(Refer to path 11 in Figure F-2)
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The site was entered from Rock O'Dundee Road at the extreme
northeasterly corner of the site, proceeding in a general
southerly direction approximately 2300 feet along a cart path.
Along the path entering the site, gravel was observed on either
side. An abandoned gravel pit on the westerly side of the path
was surrounded by piles of boulders, and contained standing
water. The land was gradually falling off to the marshland and
a stream was crossed approximately 1100 feet in from the road.
For over a hundred feet on either side of the stream, the

groundwater was visible at the surface.

On the easterly side of the path as you approached the
marsh, there was evidence of a survey being conducted. A stone
wall was observed, indicating that the land had been cleared at
one time. The ground appeared drier as the marsh was ap-
proached. A nearly westerly bearing was taken for approximate-
ly 800 feet to cross a drained marsh to the high ground on the
westerly side. Upon reaching the high ground, a southwesterly
bearing was taken for approximately 800 feet to a cart path.
Numerous exposed rocks were encountered. The cart path was
followed southeasterly onto a peninsula with a shelter campsite
located on it. Then returning to the point where the cart path
was first encountered, a southwesterly bearing was followed for
1200 feet. After the first 200 feet of this leqg, which was
laden with rock and old foundations, the ground slopes up gent-
ly and continues for the remainder of the leg as open dry wood-
land. This area appears to be quite suitable for spray irriga-
tion. Very few boulders were either visible or found at the
surface. However, because of the old foundations, an archeolo-

gical survey should be conducted.
The next leg was in a generally northwesterly direction for

approximately 1200 feet. After crossing several formal stone
walls, the ground dropped into a wet swale before rising to the
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abandoned farmhouse and intersecting the cart path running in a
general north/south alignment. Following the cart path north-
erly through several active woodlots, the path abruptly ends in
a huge pile of boulders which was at least 40 feet wide and
hundreds of feet long. The boulders had been removed from the
corn fields, which lay immediately ahead. Other similar piles
surround several other fields in the vicinity. These boulders
are indicative of what we find if we make any attempt to clear

the upland areas for slow rate irrigation.

An inspection of the corn field indicates that the soils
are wet. The basic corn stalks are suspended about two inches
above the ground by six to eight fingerlike roots. From here,
the route followed runs in a northerly direction, crossing the
corn fields to the farm house situated 2000 feet in from the
nearest road. A brook running southerly through the site and

several small ponds were observed.

Field observations of this site indicate that it would be
unacceptable for spray irrigation due to the high groundwater
table covering about 40 percent of the area, the high boulder
content of most upland areas,and the large amount of develop-
ment around the perimeter. The only area acceptable for spray
irrigation is in the south central section of the site, con-
sisting of about 80 acres, which may have some historical sig-

nificance.

Rapid Infiltration

Sites V and VI were penetrated on foot by representatives
of Fay, Spofford & Thorndike, Inc., the DEQE, and the Town of
Dartmouth. At the time of this visit the snow cover had vir-
tually disappeared and recent weather conditions were dry.
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SITE V

Site V investigation - March 18, 1987 - by C.J. Loomis,
W.W. Read, DEQE (J. O'Brien & R. Cady), DPW (R. Richard)

(Refer to path 12 in Figure F-3)

The site was entered from Barneys Joy Road, approximately
700 feet east of the intersection of Barneys Joy Road and
Allens Neck Road. A northerly route was followed along the
westerly side of a corn field for about 300 feet. The route
then continued in a northeasterly direction for approximately
150 feet along the northern side of the field following the
property line, where a pond was observed. It was observed that
the pond floods the corner of the corn field during high
groundwater periods. A northerly route was then taken along
the fence line (i.e. property line) of the adjacent property
for approximately 1100 feet to a corn field. This area is used
as cattle pasture, with many exposed boulders and piles of
stones. The soils in this area appeared to have some gravel in
them, with no evidence of water at the surface.

A side route was taken by W.W. Read into the property on
the westerly side of the fence line in the northeasterly corner
of the property. The majority of this lot is wooded, with oak
and considerable underbrush. His route followed a generally
westerly direction for approximately 450 feet, then followed a
northerly direction for approximately 150 feet. This area is
heavily piled with stones, apparently from the adjacent corn
field. The route then ran easterly for about 150 feet, then
northerly for another 150 feet to the stone wall (i.e. property
line) on the northerly side of the property. His route then
followed an easterly direction, about 300 feet, rejoining the
rest of the site investigation party at the corner of the corn

field.
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The route then followed a northerly direction for about
1800 feet through the center of the corn field to a bluff over-
looking Slocums River. The soils in the corn field consist of
a clay and gravel topsoil, underlain with clay, which was ex-
posed by the winter's erosion. Drainage across the fields was
generally in a northeasterly direction. The field in a
north/south directibn was generally level, falling off on
either side. This corn field is approximately 45 acres in
area. The route then followed an easterly direction along the
bluff adjacent to Slocums River at the northerly end of the
corn field for about 600 feet. The route then followed a
southeasterly direction for another 600 feet, through a meadow
to the high point in the area. The soils in this area appeared
to be primarily clean gravel and sand, which was evident by the

holes dug by numerous woodchucks.

For the next 1200 feet, a south southwesterly route cross-
ing the salt march was taken to the southeasterly corner of the
corn field. The soils in this area were coarse sand and medium
gravel. A southerly route was followed for approximately 300
feet, crossing the fence and stone wall to a sidehill area that
had the topsoils stripped several years previous, exposing me-
dium gravel. A pond was observed at the bottom of the hill.
The route then turned to a southeasterly direction, across a
drainage easement for approximately 1500 feet to the northerly
side of a corn field. This area has been used to dispose of
dead cattle. The soils in this area appeared to be sand and
gravel. The water table was at least five feet below the sur-
face, since no water could be seen in a recent excavation
(approximately 5 feet deep) in this area. The northerly side
of the corn field, at the southeasterly corner of the sidehill,
is located approximately 800 feet northeasterly of Barneys Joy
Road. Crossing the fence to the dirt road, the route then fol-
lowed the northerly side of a corn field for about 200 feet
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before entering the woods. The cart path follows an east
noftheasterly route approximately 3300 feet, to a house on

Slocums River.

The route traveled followed a cart path for about 2100 feet
in a generally east northeasterly direction, to a point oppo-
site a marsh on the southerly side of the path. Along this
route the area is heavily treed. The ground rises and is well
drained. The growth is primarily oak. After retracing the
same path for about 500 feet, a path in a southerly direction
was followed for approximately 1000 feet to the easterly side
of a 2.5 acre corn field. The easterly side of the corn field
was followed for about 300 feet before reentering the woods and
following along the westerly side of the stone wall in a gen-
erally southerly direction, for about 500 feet, to the north-
erly side of the middle field of three corn fields.

The perimeter of the corn field was followed for about 300
feet in a east southeasterly direction and 200 feet in a south-
erly direction. The easterly corn field was separated by a
heavy hedge row and stone wall. The southern edge of the mid-
dle corn field was very damp. The middle corn field and the
adjacent corn field to the west were traversed in a generally
northwesterly direction to the westerly side of the third
field, about 1200 feet away. The latter is located about 350
feet east of Barneys Joy Road. It should be noted that a large
outcrop of bedrock was observed while crossing the center corn
field. The westerly side of the corn field was followed for
about 200 feet in a southerly direction, at which point a path
was followed which ran in a generally southwesterly direction
for about 100 feet to Barneys Joy Road, a point about 2500 feet
southeasterly of the beginning point,
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In conclusion, there appear to be areas along the route
traveled where the soils are very pervious and well above the
groundwater table. Although not contiguous, enough acreage
appears suitable for rapid infiltration of 2.2 MGD of disposed
effluent. It should be noted, however, that most of this land
is not level and will require extensive site preparation. It
is recommended that a limited number of borings be taken to
confirm the types and depths of soils and groundwater eleva-
tions in the areas which appear more suitable.

SITE VI

Site VI investigation - March 18, 1987 - by C.J. Loomis,
W.W. Read, DEQE (J. O'Brien & R. Cady), DPW (M. Branco & R.
Richard)

(Refer to path 13 in Figure F-4)

The site was entered by car from Smith Neck Road, along a
driveway located about 950 feet north of Hetty Green Street.
The driveway ran generally in a westerly direction about 1750
feet to the easterly side of a corn field. On either side of
the driveway, the ground was wet with many large surface bould-
ers. The driveway crosses a stream just before reaching the
fields. This driveway is access for three newly constructed
homes. Power to these homes is located underground. On foot,
the route traveled started at the northeasterly corner of the
southernmost field and followed a westerly direction on the
driveway along the perimeter of the field for about 200 feet.
The route then followed a generally southerly route for about
450 feet, traversing one half the width of the field. The
field is essentially flat in both directions, the surface free

of stone.
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The route then turned in a southeasterly direction about
250 feet to the easterly edge of the field. Surface water
could be seen standing several feet away. It is estimated that
the water table is 18 inches below ground. The route then
traversed the edge of the field in a southwesterly direction to
the southerly edge of the field. The southerly edge of the
field was followed about 500 feet to a small pond. The surface
water of the pond was estimated to be about four feet below the
corn field. However, one would anticipate that the groundwater
in the corn field would be somewhat higher than the water level

of the pond.

The woods were entered in a generally southerly direction
about 400 feet to a point directly southerly of the pond. The
land in this area is at about the same level as the corn field,
and lightly wooded with small oak trees. Retracing our steps
about 350 feet, the route then proceeded in a generally south
southwesterly direction for about 600 feet. The woods consis-
ted méinly of hardwoods, with a good, sandy soil. At the end
of this route a rabbit hole further indicates the presence of
good, sandy soil in the area. The route then followed a gen-
erally north northwesterly direction for about 700 feet to the
southwesterly corner of the corn field. The woods here are
typical of the area. Crossing a stone wall, the route followed
a northerly direction about 900 feet along the driveway at the
westerly side of the field to the southwesterly corner of the
northerly field, where the driveway turns easterly. This
driveway serves three homes near the marsh to the west. The
three foot deep utility service trench at the site of a newly
constructed house showed topsoils and subsoils with some evi-

dence of clay. No gravel was observed.
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The northerly field was entered along a northeasterly route
for about 1800 feet at the northerly edge of the field. Numer-
ous woodchuck holes in this area of the field indicated the
presence of sand and gravel, with a water table at least four
feet below the surface. This ground is approximately ten feet

above the marsh.

The route then followed an east southeasterly direction for
about 400 feet along the northerly side of the field. The
route then turned to a south southeasterly direction about 500
feet to a man-made drainage swale. The path then followed
along the swale in a south southwesterly direction 400 feet
before turning southeasterly 300 feet to the easterly edge of
the field. At the easterly edge of the field, an open excava-
tion showed water not more than four inches below the surface.
The route then turned 200 feet to the point of beginning.

In conclusion, the water table in the majority of the area
traversed is too high to allow the construction of rapid infil-
tration facilities. It is doubtful that the groundwater is
more than four feet below the ground, except in that area
paralleling the cove, 400 - 500 feet back from the cove. Ap-
proximately 20 percent of this area is occupied by existing
dwellings. Furthermore, the Planning Board has indicated that
a subdivision is in the planning stages for 40 percent of the
available area. It is recommended that no further investiga-
tions be made and the site be dropped from further considera-
tion for ultimate disposal of effluent by rapid infiltration.
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314 CM
Section

6.01:
6.02;
6.03:
6.04:
6.05:
6.06:
6.07:
6.08:
(314 CM
6.10:

314 CMR: DIVISION OF WATER POLLUTICN CONTROL

R 6.00: MASSACHUSETTS GROUND WATER QUALITY STANDARDS

Purpose and Authority

Definitions

Ground Water Classes and Designated Uses
Establishing Ground Water Classifications
Assignment of Class 1II Ground Waters
Minimum Ground Water Quality Criteria
Application of Standards

Monitoring

R 6.09: Reserved)

Interim Provisions

6.01: Purpose and Authority

314 CMR 6.00 establishes the Massachusetts Ground Water Quality
Standards pursuant to the provisions of M.G.L. ¢. 21 ss. 27(5), 27(6),
and 27(12). These standards consist of ground water classifications,
which designate and assign the uses for which the various ground
waters of the Commonwealth shall be maintained and protected; water
quality criteria necessary to sustain the designated uses; and
regulations necessary to achieve the designated uses or maintain the
existing ground water quality.

6.02: Definitions

12/31/83

As used in 314 CMR 6.00, the following words have the following -
meanings:

(1) Aquifer - a geological formation, group of formations, or part of
a formation that is capable of yielding a significant amount of water to
a well or spring.

(2) Consolidated Rock or Bed Rock - any solid hard rock exposed at
the surface of the earth or overlain by unconsolidated deposits.

(3) Degraded - a change in ground water quality from local natural
background ground water quality which is determined by the Division
to be deteriorating in terms of the magnitude of the change and the
importance of the parameters describing ground water quality.

(4) Department - the Massachusetts Department of Environmental
Quality :Eﬁgmeering, as established by M.G.L. c. 21A, s. 7.

(5) Director - the Director of the Division of Water Pollution Control
or his designee. '

(6) Discharge or Discharge of Pollutants - any addition of any poliu-
tant or combination of pollutants to waters of the Commonwealth from
any source, including but not limited to, discharges from surface
runoff which is collected or channelled by man; discharges through
pipes, sewers, or other conveyances owned by a State, municipality,
or other person which do not lead to a POTW and discharges through
pipes, sewers, or other conveyances, leading into privately owned
treatment works. This term does not include an addition of pollutants
by any indirect discharger.

(7) Disposal System - a system for disposing of sewage, industrial
was}fs or other wastes, and including sewer systems and treatment
works.

(8) Division - the Division of Water Pollution Control of the Depart-
ment, established pursuant to M.G.L. c. 21, s. 26.
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314 CMR: DIVISION OF WATER POLLUTION CONTROL

6.02: continued

12/31/83

(9) Effluent - a discharge of pollutants into the environment, whether
or not treated.

(10) Effluent Limitation or Effluent Limit - any requirement, restric-
tion, or standard imposed by the Director on quantities, discharge
rates, and concentrations of pollutants which are discharged from point
sources into waters of the Commonwealth or to publicly owned treat-
ment works.

(11) Environmental Protection Agency or EPA -~ the United States
Environmental Protection Agency.

(12) Existing Ground Water Quality - characteristics of the physical,
biological, chemical, and radiological parameters representative of the

" ground water quality at a site at the time of permit issuance, permit

renewal or nonpermitted discharge as determined by an accepted
hydrogeologic study.

(13) Federal Act - the Clean Water Act, P.L. 92-500 as amended by
P.L. 95-217 and P.L. 95-576, 33 U.S.C. 125.

(14) Fresh Water - water having a chloride concentration equal to or
less than 250 mg/l, or a total dissolved solids concentration egqual to or

less than 10,000 mg/l.

(15) Ground Water - water below the land surface in a saturated
2one, including perched ground water.

(16) Health Advisory - the level of a pollutant in water at which,
with a margin of safety, adverse health effects would not be antici-
pated, as determined by the Department or EPA.

(17) Industrial Waste - any liquid, gaseous, or solid waste substance
or a combination thereof resulting from any process of industry,
manufacturing, trade, or business or from the development or recovery
of any natural resources. ’

(18) Leachate - any liquid, including any suspended or dissolved
components In the liquid, that has percolated through or drained from
a landfill or other solid waste disposal site.

(19) Massachusetts Water Quality Standards - the Massachusetts Sur-
face Water Quality Standards (314 GMR 4.00) and the Massachusetts
Ground Water Quality Standards (314 CMR 6.00).

(20)‘ .Millig;ams Per Liter or mg/l - the weight in milligrams of any
specific substance or substances contained in one liter of solution.

(21) Monitoring Well - a well that is specifically designed, constructed,
emplaced and Jocated to measure the impact of a subsurface discharge.

(22) Natural Background Condition - the chemical, physical or biolo-
glc'al‘characterisﬁcs of surface or ground waters unaltered by human
actvity,

(23) Observation Well - a well that is used to determine existing
hydrogeological conditions.

(24) Other Wastes = all liquid discarded matter other than sewage or
industrial waste which may cause or might reasonably be expected to

cause pollution of the waters of the Commonwealth i i
adopted standards. n contravention of
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(25) Outlet - the terminus of a sewer system, or the point of emer-
gence of any wastewater or effluent into the waters of the Common-
wealth or onto the land surface.

(26) Pathogenic Organism - any disease-producing organism.

(27) Perched Ground Water - unconfined ground water separated from
an underlying body of ground water by an unsaturated zone.

(28) Permit - an authorization issued pursuant to M.G.L. c. 21,
ss. 43" and 314 CMR 2.00 and 3.00, 5.00, or 7.00, to implement the
requirements of the State and Federal Acts and regulations adopted
thereunder.

(29) Person - any agency or political subdivision of the Common-
wealth] the federal govenment, any public or private corporation or
authority, individual, partnership or association, or other entity,
including any officer of a public or private agency or organization,
upon whom a duty may be imposed by or pursuant to any provisions of
M.G.L. ¢. 21, ss. 26 - 53.

(30) Pollutant - "any element or property of sewage, agricultural,
industrial or commercial waste, runoff, leachate, heated effluent, or
other matter, in whatever form and whether originating at a point or
major non-point source, which is or may be discharged, drained or
otherwise introduced into any sewerage system, treatmnent works or
waters of the Commonwealth.

(31) Pollution - the presence in the environment of pollutants in
quantiies or characteristics which are or may be injurious to human,
plant or animal life or to property or which unreasonably interfere
with the comfortable enjoyment of life and property throughout such
areas as may be affected thereby.

(32) Potable Waters - fresh waters usable for drinking, culinary or
food processing purposes.

(33) Quality Standard - the assigned level of purity or quality for
any waters in relation to their designated usage.

(34) Saline Water - water having a chloride concentration of more
than 250 mg/T or a total dissolved solids concentration of more than

10,000 mg/l.

(35) Saturated Zone - any portion of the earth below the land surface
where every available opening (pore, fissure, joint, or solution cavity)
is filled with water.

(36) Sewage - the water-carried human or animal wastes from resi-
dences, buildings, industrial establishments or other places, together
with such ground water infiltratdon and surface water as may be
present.

(37) Septage - the liquid and solid wastes, primarily of sewage origin,
that are removed from a cesspool, septic tank or similar receptacle.

(38) State Act - the Massachusetts Clean Waters Act, as amended,
M.G.LT ¢. 21, ss. 26 - 53,

(39) Subsurface Sewage Disposal System - a disposal system which
discharges sewage onto or beneath the surface of the ground.

(40) Toxic Pollutants- those pollutants identified in 314 CMR 3.16, or
any other poliutants or combination of pollutants, including disease-
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tributary and downgradient ground waters and surface waters and the
most sensitive designated uses thereof will not be impaired by such
classification.

(2) No Class III classification shall be made if there is no existing or
proposed discharge to the ground water requiring such a classifica-
don. If the discharge is to be made by means of injection into a well,
no Class III classification shall be made except in compliance with the
provisions of 310 CMR 27.07 and 40 CFR 144.7.

(3) A Class III classification shall only be considered for the following
cases: .
(a) The ground water impacted by - the classification is under
single ownership by the discharger proposing the classification; or
{b) The ground water impacted by the classification does not
currently serve, and will not in the future serve, as a source of
drinking water because:
1. The ground water is situated at a depth or location that
makes recovery of water for drinking water purposes economic-
ally or technologically infeasible; or
2. The ground water is contaminated or degraded to the point
that recovery of water for drinking water purposes is econo-
mically or technologically infeasible; or
3. The discharge of the person proposing the classification is
located over a federally defined Class III well mining area sub-
° ject to subsidence or catastrophic collapse; or
{c) The ground water impacted by the classification currently
serves as a drinking water source, or could potentially serve as a
drinking water source, but an alternate source of drinking water is
available and will be provided by the discharger proposing the
classification to all existing and potential users of the aquifer
impacted by the discharge.

(4) Where it can be demonstrated that 314 CMR 6.05(3) has been
satisfied, the following potential adverse effects on hydraulically con-
nected surface and ground waters shall be evaluated in a classification
proceeding under 314 CMR 6.04:
(a) The volume and physical, chemical and biological characteris-
tics of the waste in the discharge to the proposed Class 1II ground
waters, including the potential for migration;
(b) The hydrogeologic characteristics of the disposal site and the
area immedijately surrounding the proposed Class III area;
(¢) The existing quantity and quality of ground water within the
proposed Class III area, and the direction of ground water flow into
and out of the proposed Class III area:
(d) The proximity of the disposal system to the proposed Class III
area and hydraulically connected ground waters and surface waters:
(e) The proximity and withdrawal rates of ground water users in
relation to the proposed Class III area; :
(f) The potential for health risks caused by human exposure to
waste constituents within the proposed Class ‘11l ground waters;
(g) The current and future uses of surface waters and ground
waters in the areas adjacent to the proposed Class III area and the
water quality standards established for those waters;
(h) The existing quality of surface waters and ground water
adjacent to the proposed Class III area including other sources of
contamination and the cumulative impact on water quality;
(i) The potential damage to wildlife, crops, vegetation, and physical
structures caused by the pollutants; and
(g E‘she persistence and permanence of the potential adverse
effects.
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(1) Class I and Class II Ground Waters.

The following minimum cri-

teria are applicable to all Class T and Class II ground waters:

Parameter

(a)

(b)

()

v)

(w)

(x)

6]

Pathogenic Organisms

Coliform
Bacteria

Arsenic

Barium

Cadmium

Chromium

Copper

Fluoride

Foaming Agents

Iron

Lead

Manganese

Mercury

Nitrate Nitrogen

(as Nitrogen)

Total Trihalomethanes
Selenium

Silver

Sulfate

2inc

Endrin (1,2,3,4,10,
10-hexachloro-1,7-epoxy-1,
4,4a,5,6,7,8,9a-octahydro-
1,4-endo,endo-5,8~dimethano
naphthalene)

Lindane (1,2,3,4,5,
6-hexachlorocyclohexane,
gamma isomer)
Methoxychlor (1,1,1~
Trichloro-2, 2-bis
(p-methoxyphenyl) ethane)
Toxaphene (C,.H Cla,
Technical Chidfnafed
Camphene, 67-69 percent
chlorine)

Chlorophenoxys:
2,4-D,(2,4-Dichloro-
phenoxyacetic acid)
2,4,5-TP Silvex (2,4,
S-Trichlorophenoxy-
propionic acid)
Radiocactivity

Criteria

Shall not be in amounts
sufficient to render the
ground waters detrimental
to public health and welfare
or impair the ground water
for use as source of potable
water.

Shall not exceed the maxi-
mum contaminant level as
stated in the National
Interim Primary Drinking
Water Standards.

Shall not exceed 0.05 mg/]
Shall not exceed 1.0 mg/]
Shall not exceed 0.01 mg/]
Shall not exceed 0.05 mg/]
Shall not exceed 1.0 mg/I
Shall not exceed 2.4 mg/1
Shall not exceed 0.5 mg/]
Shall not exceed 0.3 mg/]
Shall not exceed 0.05 mg/]
Shall not exceed 0.05 mg/]
Shall not exceed 0.002 mg/!
Shall not exceed 10.0 mg/1

Shall not exceed 0.1 mg/!
Shall not exceed 0.01 mg/]
Shall not exceed 0.05 mg/]
Shall not exceed 250 mg/1
Shall not exceed 5.0 mg/!
Shall not exceed 0.0002 mg/!}

Shall not exceed 0.004 mg/l

Shall not exceed 0.1 mg/1

Shall not exceed 0.605 mg/!|

Shall not exceed 0.1 mg/]
Shall not exceed 0.01 mg/]

Shall not exceed the maximum
radionuclide contaminant
levels as stated in the
National Interim Primary
Drinking Water Standards.
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Parameter Criteria

(z) pH Shall be in the range of
6.5-8.5 standard units or
not more than 0.2 units
outside of the naturally
occurring range.

(aa) All Other None in such concentrations

Pollutants which in the opinion of the

Director would impair the
waters for use as a source
of potable water or to cause
or contribute to a condition
in contraventon of stan-
dards for other classified
waters of the Commonwealth,

(2) Class III Ground Waters. The following minimum criteria are
applicable to all Class III ground waters:

Parameter Criteria

Shall not be in amounts
sufficient to render the
ground waters detrimental
to public health, safety or
welfare.

Shal! not exceed the maxi-
mum radionuclide contami-
nant levels as stated in the
National Interim Primary
Drinking Water Standards.
None in concentrations or
combinations which upon
exposure to humans will
cause death, disease,
behavioral abnormalities,
cancer, genetic mutations,
physiological malfunctions or
physical deformations or
cause any significant ad-
verse effects to the envi-
ronment, or which would
exceed the recommended
limits on the most sensitive
ground water use.

(a) Pathegenic Organisms

(b) Radiocactvity

(c) All Other
Pollutants

6.07: Application of Standards

12/31/83

(1) Ground Water Discharge Permits. No person shall make or permit
an outlet for the discharge of sewage or industrial waste or other
wastes or the effluent therefrom, into any ground water of the Com-
monwealth without first obtaining a permit from the Director of the
Division of Water Pollution Control pursuant to 314 CMR 5.00. Said
permit shall be issued subject to such conditions as the Director may
deem necessary to insure compliance with the standards established in
314 CMR 6.06. Applications for ground water discharge permits shall
be submitted within times and on forms prescribed by the Director and
shall contain such information as he may require.

(2) Establishment of Discharge Limits. In regulating discharges of
pollutants to ground waters of the Commonwealth, the Division shall
limit or prohibit such discharges to insure that the quality standards
of the receiving waters will be maintained or attained. The determina-
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tion by the Division of the applicable level of treatment for an indivi-
dual discharger will be made in the establishment of discharge limits in
the individual ground water discharge permit. In establishing effluent
limitations in the individual permits, the Division must consider natural
background conditions, must protect existing adjacent and downgra~
dient uses and must not interfere with the maintenance and attainment
of beneficial uses in adjacent and downgradient waters. Toward this
end, the Division may provide a reasonable margin of safety to account
for any lack of knowledge concerning the relatonship between the
pollutants being discharged and their impact on the quality of the
ground waters.

(3) For purposes of determining compliance with 314 CMR 6.06(1)(aa)
for toxic pollutants in Class I and Class II ground waters, the Division
shall use Health Advisories which have been adopted by the Depart-
ment or EPA. Generally, the level of a toxic pollutant which may
result in one.fdd.iu‘onal incident of cancer in 100,000 given a lifetime
exposure (10 ° Excess Lifetime Cancer Risk) will be used in deter-
mining compliance with that section of the regulations.

(4) Coordination with Federal Criteria. The Division may use avail-
able published water quality criteria documents as guidance in esta-
blishing case-by-case discharge limits on specific pollutants to ground
waters including but not limited to EPA guidance published in accord-
ance with Section 304(b) of the Federal Act.

6.08: Monitoring

12/31/83

(1) Collection of Samples. The determination of compliance or non-
compliance of sewage, industrial waste or other waste discharges with
the requirements of 314 CMR 6.00 shall be made through tests or
analytical determinations of ground water or effluent samples collected,
transported and stored in such manner as is approved by the Division.
The locaton at which ground water samples are collected shall be
determined by the Division. In selecting or approving such locations,
the Division shall consider all relevant facts including, but not limited
to:

(a) The mobility of pollutants in the unsaturated zone and the

pollutant attenuation mechanisms in this zone.

(b) Attenuation mechanisms which may remove potential pollutants

in passage through the soil.

(c) The relative thickness of the unsaturated zone.

(d) Attenuation of pollutant concentrations with distance which may

occur in the saturated zone, as a result of attenuation processes

occurring below the water table.

The location at which effluent samples are collected shall be at a
point where the effluent emerges from a treatment works, disposal
systen:l, outlet or point source and prior to being discharged to the
ground.

(2) Number of Monitoring Wells. The Division shall determine the
number of observation and and monitoring wells necessary for the
determination of compliance with 314 CMR 6.00.

(3) Tests or Analytical Determinations. Test or analytical determina-
tions to determine compliance or non-compliance with standards shall be
made in accordance with:
(a) the latest edition of Standard Methods for the Examination of
Water and Wastewatér prepared by the Ammerican Public Health
Association, American Water Works Association, and Water Pollution
Control Federation;
(b) the latest edition of Methods for Chemical Analysis of Water
and Wastes prepared by the Environmental Protection Agency;
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(c) the latest edition of Water Standards of The American Society
for Testing and Materials; or

(d) other methods approved by the Director as giving results
equal to or superior to methods listed above.

(314 CMR 6.09: Reserved)

6.10: Interim Provisions

(1) Ground water classifications will be assigned state-wide by the
Division on or after June 1, 1985. Any person desiring an initial
assignment of a specific classification for particalar ground waters as
part of the state-wide classifications should submit the information
specified in 314 CMR 6.04 to the Division prior to January 1, 1985.
All ground waters for which no petition for consideration of a specific
classification is filed with the Division prior to January 1, 1985 will be
proposed by the Division for assignment as Class I. The Division may
consider individual petitions for Class III assignment on a case-by-case
ga:is Maft( (asmgg1 time, such petitions shall comply with the provisions of
14 C .04,

(2) In the absence of a classification all ground waters will be pro-
tected for the most sensitive of the uses designated in 314 CMR 6.03,
that is as a source of potable water supply. All ground water dis-
charge permits issued after October 1, 1983, but prior to the classifi~
cation of the ground waters receiving the discharge, shall contain such
special conditions necessary to protect the ground waters for use as a
source of potable water supply, including but not limited to the applic-
able Class I effluent limitations contained in 314 CMR 5.10(3).

REGULATORY AUTHORITY

12/31/83

314 CMR 6.00: M.G.L. c. 21, ss. 27(5) and 28(12).

Vol. 12A - 306



APPENDIX H



314 CMR: DIVISION OF WATER POLLUTION CONTROL

314 CMR 4.00: MASSACHUSETTS SURFACE WATER QUALITY STANDARDS

Section

4.01: General Provisions
4.02: Application of Standards
4.03: Minimum Water Qaulity Criteria and Associated Uses

2

_b-hh
o

o O
=

Antidegradation Provisions
Basin Classifications and Maps

General Provisions

12/31/83

(1) Title. 314 CMR 4.00 shall be known as the "Massachusetts Sur-
face Water Quality Standards."

(2) Organization of Standards. These standards comprise five (5)
units: General Provisions (314 CMR 4.01), Application of Standards
(314 CMR 4.02), Water Quality Criteria (314 CMR 4.03), Antidegrada-
tion Provisions (314 CMR 4.04), and Basin Classifications and Maps
(314 CMR 4.05).

(3) Authority. The Massachusetts Surface Water Quality Standards
are adopte y the Division pursuant to the provisions of M.G.L.
c. 21, s. 27.

4) ose. The Massachusetts Act charges the Division with the
duty and responsibility to enhance the quality and value of the water
resources of the Commonwealth and directs the Division to take all
action necessary or appropriate to secure to the Commonwealth the
benefits of the Federal Act. The objective of the Federal Act {s the
restoration and maintenance of the chemical, physical and biological
integrity of the Nation's waters. To achieve the foregoing require-
ments the Division has adopted the Massachusetts Water Quality Stan-
dards which designate the uses for which the various waters of the
Commonwealth shall be enhanced, maintained and protected; which
prescribe the water quality criteria required to sustain the designated
uses; and which contain regulations necessary to achieve the desig-
nated uses and maintain existing water quality including, where appro-
priate, the prohibition of discharges.

(5) Definitions. As used in these standards, the following words
have the following meanings:

Artificial conditions - Those conditions resulting from human alteration
of the chemical, physical or biological integrity of waters.

Beneficial use - Any use not impairing the most sensitive use desig-
nated in the classification tables contained in 314 CMR 4.05; except
that in no case shall the assimilation or transport of pollutants be
deemed a beneficial use.

Cold water fishery - Waters whose quality is capable of sustaining a
year-round population of cold water trout (salmonidae).

Division - The Massachusetts Division of Water Pollution Control, as
established by M.G.L. c. 21, s. 26.

Discharge - Any addition of any pollutant to the waters of the Com-
monweé]l%ﬁ.

EPA - The United States Environmental Protection Agency.

Federal Act - The Federal Water Pollution Control Act, as amended,
33 U.5.C-s. 1251, et seq.
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Massachusetts Act - The Massachusetts Clean Waters Act, as amended,
M.G.L. c. 21, ss. 26 - 53.

Pollutant - Any element or property of sewage, agricultural, industrial
or commercial waste, runoff, leachate, heated effluent, or other matter,
in whatever form and whether originating at a point or major nonpoint
source, which is or may be discharged, drained or atherwise intro-
duced into any sewerage system, treatment works or waters of the
Commonwealth.

Primary contact recreation - Any recreation or other water use, such
as swimming and water skiing, in which there is prolonged and in-
timate contact with the water sufficient to constitute a health hazard.

Seasonal cold water fishery - Waters whose quality is capable of sus-
taining only an extremely limited cold water population on a year-round
basis, with cold-water fish in these streams provided largely by
stocking.

Secondary contact recreation - Any recreation or other water use in
which contact with the water is either incidental or accidental, such as
fishing, boating and limited contact incident to shoreline activities.

Segment - A finite portion of a water body established by the Division
for nﬁie purpose of classification.

Warm water fishery - Waters whose quality is not capable of sustaining
a year-round cold water or seasonal cold water fishery.

Waters of the Commonwealth - All waters within the jurisdiction of the
Commonwealth, including, without limitation, rivers, streams, lakes,
ponds, springs, impoundments, estuaries and coastal waters, but not
including groundwaters.

(6) Severability. If any provision of these standards is held invalid,
the remainder of these standards shall not be affected thereby.

(7) Repealer. The "Rules and Regulatons for the Establishment of
Minimum Water Quality Standards and for the Protection of the Quality
and Value of Water Resources” filed with the Secretary of the Com-
monwealth on May 2, 1974 and the "River Basin Classifications" filed
with the Secretary of the Commonwealth on July 21, 1967 are hereby
repealed, except that all permits, orders, determinations or other
actions of the Division, based upon such standards and river basin
classifications, and any court actions seeking to enforce such
standards, permits, orders and determinations shall remain in full
force and effect until modified, amended, revoked or reissued by the
Division and/or the courts of the Commonwealth, as appropriate.

(8) Effective Date. These standards shall become effective upon
publication” by the Secretary of the Commonwealth pursuant to the
provisions of M.G.L. ¢. 30A, s. 6.

4.02: Application of Standards

12/31/83

(1) Establishment of Effluent Limitations. In regulating discharges of
pollutants to waters of the Commonwealth, the Division will limit or
prohibit such discharges to insure that the water quality standards of
the receiving waters will be maintained or attained. The determination
by the Division of the applicable level of treatment for an individual
dlsc}garger will be made in the establishment of effluent limitations in
the individual discharge permits in accordance with 314 CMR 3.10(3),
(ﬁ), (5) and (6). In establishing water quality based effluent limita-
tions, the Division must consider natural background conditions, exist-
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ing discharges, must protect existing downstream uses, and not inter-
fere with the maintenance and attainment of beneficial uses in down-
gtream waters. Toward this end, the Division may provide a reason-
able margin of safety to account for any lack of knowledge concerning
the relationship between the pollutants being discharged and their
impact on the quality of the receiving waters.

(2) Mixing Zones. In applying these standards, the Division may
recognize, where appropriate, a limited mixing zone or 2one of initial
dilution on a case-by-case basis, The location, size and shape of
these 2zones shall provide for the maximum protection aquatic re-
sources. At a minimum, mixing zones must:
(a) Meet the criteria for aesthetics;
(b) Be limited to an area or volume that will minimize interference
with the designated uses or established community of aquatic life in
the segment;
(c) Allow an appropriate zone of passage for migrating fish and
other organisms; and
{(d) Not result in substances accumulating in sediments, aquatic
life or food chains to exceed known or predicted safe exposure
levels for the health of humans or aquatic life.

(3) Hydrologic Conditdons. The Division will determine the most
severe hydrologic condition at which water quality standards must be
met. In classifying the inland waters of the Commonwealth and in
applying these standards to such waters, the critical low flow condition
at and above which these standards must be met is the average mini-
mum consecutive seven day flow to be expected once in ten years,
unless otherwise stated by the Division in these standards. In art-
ificially regulated waters, the critical low flow will be established by
the Division through agreement with the Federal, State or private
interest controlling the flow. The minimum flow established in such
agreement will become the critical low flow under 314 CMR 4.02 for
those waters covered by the agreement.

(4) Procedures for Sampling and Analysis. For the purpose of col-
lecting, preserving and analyzing samples in connection with these
water quality standards, the fourteenth edition of Standard Methods
for the Examination of Water and Wastewater published by the American
Public Health Association, or Methods for Chemical Analysis of Water
and Wastes published by the U.S. Environmental Protection Agency
should be used. Where a method is not given in these publications, the
latest procedures of the American Society for Testing Materials (ASTM)
shall be used, or any other equivalent method approved by the
Director.

4.03: Minimum Water Quality Criteria and Associated Uses

(1) Description of Contents. 314 CMR 4.03 sets forth the Classes to be
used by the Division in classifying the waters of the Commonwealth
according to the uses for which the waters shall be enhanced, main-
tained and protected. For each class, the most sensitive beneficial
uses are identified and minimum criteria for water quality in the water
column are established. In interpreting and applying the minimum
criteria in 310 CMR 4.03(4), the Division shall consider EPA guidance
estal;lished in accordance wth Section 304(b) of the Federal Act as it
applies to local conditions including, but not limited to:

(a) the characteristics of the biological community;

(b) Temperature, weather, flow, and physical and chemical charac-

teristics; and

ggtsSynergistic and antagonistic effects of combinations of pollu-
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(2) Coordination with Federal Criteria. The Division will use the EPA
publication enttled Quallty Criteria for Water, EPA-440/9-76-023 as
guidance in establishing case-by-case discharge limits for pollutants
not specifically listed in these standards but included under the
heading "Other Constituents” in 314 CMR 4.03(4), for identifying
bicassay application factors and for interpretations of narrative
criteria. Where the minimum criteria specifically listed by the Division
in 314 CMR 4.03 differ from those contained in the federal criteria, the
provisions of the specifically listed criteria in 314 CMR 4.03 shall

apply.

(3) Classes and Designated Uses, The waters of the Commonwealth
will be assigned to one of the classes listed below. Each class is
defined by the most sensitive, and therefore governing, uses which it
is Intended to protect. The classes are: :

Clagses for Inland Waters

Class A - Waters assigned to this class are designated for use as a
source of public water supply.

f Class - Waters assigned to ass are designated for the uses o

| lass B igned to this ¢l designated for th f

i protection and propagation of fish, other aquatic life and wildlife; and
for primary and secondary contact recreation.

l ! Class C - Waters assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; and
for secondary contact recreation.

I i Classes for Coastal and Marine Waters

' Class SA - Waters assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; for
i primary and secondary contact recreation; and for shellfish harvesting

J [ without depuration in approved areas.

Class SB - Waters assigned to this class are designated for the uses of
[ protection and propagation of fish, other aquatic life and wildlife; for
| primary and secondary contact recreation; and for shellfish harvesting
i1 with depuration (Restricted Shellfish Areas).

, Class SC - Waters assigned to this class are designated for the pro-
{1 tection and propagation of fish, other aquatic life and wildlife; and for
secondary contact recreation.

(4) Minimum Criteria. The following minimum criteria are adopted and
i shall be applicable to all waters of the Commonwealth.
; A. These minimum criteria are applicable to all waters of the
C Commonwealth, unless criteria specified for individual classes are
more stringent.

Parameter Criteria
1. Aesthetics All waters shall be free from pollutants

in concentrations or combinations that:

(a) Settle to form objectionable deposits:

(b) Float as debris, scum or other matter
to form nuisances;

(c) Produce objectionable odor, color,
taste or turbidity; or

(d) Result in the dominance of nuisance
species.
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For Class SC waters:

Parameter Criteria
1. Dissolved Oxygen Shall! be a minimum 85 percent of satura-

ton at water temperatures above 77°F
(25°C) and shall be a minimum of 6.0 mg/]

;t water temperatures of 77°F (25°C) and
elow.

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

3. pH Shall be in the range of 6.5-8.5 standard
units and not more than 0.2 units outside
the naturally occurring range.

4. Fecal Coliform Bacteria Shall not exceed a log mean for a set of
samples of 1000 MPN per 100 ml, nor shall
more than 10% of the total samples exceed
2500 MPN per 100 ml during any monthly
sampling period, except as provided in
314 CMR 4.02(1).

4.04: Antidegradation Provisions

(1) Protection of Existing Uses. In all cases, from and after the date
these reguiations become effective, the quality of the waters of the
Commonwealth shall be maintained and protected to sustain existing
beneficial uses.

(2) Protection of High Quality Waters. From and after the date these
regulations become . effective, waters designated by the Divisior in
314 CMR 4.05(5) whose quality is or becomes consistantly higher than
that quality necessary to sustain the national goal uses shall be main-
tained at that higher level of quality unless limited degradation is
authorized by the Division. Limited degradation may be allowed by the
Division as a variance from this regulation as provided in 314 CMR
4.04(6).

(3) Protection of Low Flow Waters. Certain waters will be designated
by the Division in 314 CMR 4.05(5) for protection under 314 CMR 4.04
due to their inability to accept pollutant discharges. New or increased
discharges of pollutants to waters so designated are prohibited unless
a variance is granted by the Division as provided in 314 CMR 4.04(6).

(4) Natonal Resource Waters. Waters which constitute an outstanding
natonal resource as determined by their outstanding recreational,
ecological and/or aesthetic values shall be preserved. These waters
shall be designated for preservation by the Division in 314 CMR 5.05(5).
Waters so designated may not be degraded and are not subject to a
variance procdure. New discharges of pollutants to such waters are
prohibited. Existing discharges shall be eliminated unless the dis-
charger is able to demonstrate that:

(a) Alternative means of disposal are not reasonably available or

feasible; and

(b) The discharge will not affect the quality of the water as a

national resource.

(5) Control of Eutrophication. The discharge of nutrients, primarily
phosphorus or nitrogen, to waters of the Commonwealth will be limited
or prohibited by the Division as necessary to prevent excessive eutro-
phicat of such waters. There shall be no new or increased discharges
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of nutrients into lakes and ponds, or tributaries thereto. Existing
discharges containing nutrients which encourage eutrophication or
growth of weeds or algee shall be treated. Activities which may result
in non-point discharges of nutrients shall be conducted in accordance
with the best management practices reasonably determined by the
Division to be necessary to preclude or minimize such discharges of
nutrients.

(6) Variances. A variance to authorize a discharge in water desig-
nated for protection under 314 CMR 4.04(2) may be allowed by the
Division where the applicant demonstrates that:

(a) The proposed degradation will not result in water quality less

than specified for the class; and

(b) The adverse economic and social impacts specifically resulting

from imposition of controls more stringent than secondary treatment

to maintain the higher water quality are substantial and widespread

in comparison to other economic factors and are not warranted by a

comparison of the economic, social and other benefits to the public

resulting from maintenance of the higher quality water. In making
such evaluation, the Division will apply, where appropriate, gui-
dance documents published by EPA.

In addition to 314 CMR 4.04(6)(a) and (b), the applicant for a
variance to authorize a discharge into waters designated for protection
under 314 CMR 4.04(3) must demonstrate that:

(c) Alternative means of disposal are not reasonably available or

feasible.

In any proceeding where such variance is at issue, the Division
shall circulate a public notice in accordance with the procedures set
forth in M.G.L. c. 30A, s. 3. Said notice shall state that a variance
is under consideration by the Division, and indicate the Director's ten-
tative determination relative thereto. To the extent feasible, the vari-
ance proceeding shall be conducted as part of any pending discharge
permit proceedings pursuant to M.G.L. c. 21, s. 43. In any variance
procedure, the burden of proof relative to justifying the variance shall
be on the party requesting the variance. Any variance granted pur-
suant to this regulation shall not extend beyond the expiration date of
the permit.

4.05: Basin Classifications and Maps

12/31/83

(1) Description of Contents. 314 CMR 4.05 sets forth the procedures
and guidelines the Division must follow in classifying the waters of the
Commonwealth, and the classifications themselves. The procedural
rules for classifying are contained in 314 CMR 4.05(2) through 4.05(4).
314 CMR 4.05(5) contains maps and tabulations identifying the assign-
ment by the Division of each segment to one of the classes set forth in
314 CMR 4.03(3), the designation of uses and associated criteria for
that segment and the imposition of special limitations in 314 CMR
4.04(2) through 4.04(4) to that segment.

(2) Designation of Uses. In determining the appropriate classification
for a particular water, the Division must fulfill its statutory mandate
as set forth in 314 CMR 4.01(4). Wherever attainable, the Division
shall designate the national goal uses of protection and propagation of
fish, shellfish, aquatic life and wildlife and recreation in and on the
waters in classifying the waters of the Commonwealth. In determining
whether the national goal uses are attainable for a given water, the
Division has considered limitations imposed by natural conditions, irre-
versible artificial conditions and the availability of feasible technological
treatment methods and designated the optimum number of beneficial
uses attainable in the circumstances.

(3) Other Applicable Standards. Waters classified by the Division in
314 CMR 4.05 may be subject to additional restrictions pursuant to
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