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Board of Public Works 
759 Russells Mills Road 
South Dartmouth, MA 02748 

Attention: 

Gentlemen: 

Mr. Alan B. Mercer, Sr., Chairman 

Subject: Dartmouth, Massachusetts 
Supplement to Facility Plan for 
Ultimate Disposal Alternatives 

We are pleased to submit this draft of the subject report 
which addresses the alternatives available for the ultimate 
disposal of effluent from the Dartmouth wastewater treatment 
plant. This report is a supplement to the January 1988 Step 1 
- Facility Plan for Expansion of Wastewater Treatment Facility 
and Collection System. Included herein is a description, 
discussion, and evaluation of the available ultimate disposal 
options, followed by the preliminary analysis and elimination 
of all but two alternatives. These two alternatives--land 
application and ocean disposal--are given indepth consideration 
with regard to feasibility, availability of suitable land, 
environmental impacts, and cost comparisons. 

An Ocean Outfall Study performed by our subconsultant, 
Jason M. Cortell and Associates, Inc., is found in Appendix I 
of this report. The summary and conclusions of the Ocean 
Outfall Study constitute Chapter 4 of the main body of this 
report. Based on the results of our studies, we recommend the 
continued use of the existing ocean outfall with an increased 
effluent flow of 4.2 million gallons per day. This alternative 
is the most cost efficient and environmentally sound solution 
for effluent disposal. Other reasons for our recommendation 
are detailed within the text. 
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SUMMARY, CONCLUSIONS 
AND RECOMMENDATIONS 



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 
~as 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 sub-
~ 

ject to the regulations 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". 
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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. 
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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 

III 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. 

August 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 
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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. Implementation 

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

-5-



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 Noquochoke. 

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. 
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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 
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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. 
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* 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. MA0101605, 

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 
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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 (BOD5), 

20° C (mg/1) 

Total Suspended 30 45 50 

Solids (SS) (mg/1) 

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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2. ULTIMATE DISPOSAL 
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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 regularly harvested. The harvesting 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-
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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 
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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 Old 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. In 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 
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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. 
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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. 
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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 Pas~amanset/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 
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of effluent include: the Bethlehem Steel Company's Sparrows 
Point plant in Maryland, Cosden Oil 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. 
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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. In addition, .the 
introduction of effluent into the groundwater could result in 
the spreading of contaminants already existing in the area. 
Extensive studies and development c~sts 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. 
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3. The introduction 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-
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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 
subaqueous 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 oce~n 

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 quality 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 
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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 
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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

tiori 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. 
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3. LAND APPLICATION 



CHAPTER 3 - LAND APPLICATION 

A. Land Application Alternatives to he 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 the 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. 
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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 vary 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 drying 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+ applied treated wastewater 
= evapotranspiration + percolation 
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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). 
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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/1. 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. 
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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 recorrunended 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 recorrunended, 2) to regulate the application rate dur
ing emergencies, or 3) if significant daily or seasonal peaking 

occurs. As in the slow rate irrigation system the water 

balance equation is used to determine the appropriate applica

tion rate. The recorrunended application rate ranges from 4 
in./wk. to 94 in./wk. The recorrunended 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-
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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 distanc~. 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. 
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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 soil 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 soi.Is, 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 
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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 
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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 
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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 - 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 regula
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. 

Case II - 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. 

Case III - 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 regulations 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. 
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Class II- Groundwater assigned to this class are saline 

waters designated as a source of potable mineral 
waters, for conversion 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 l, 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: 

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

the community; 
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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 Old Westport Road and 
easterly of Fisher Road. The Route 6 Well is located southerly 
of Route 6, and northerly of Old 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). 
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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 
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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. In 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 Ca> 

Application Rate 
Cin. /wk.> 

Minimum Preapplication 
Treatment 

Slow Rate Rapid Overland 
I Irrigation I In£iltration I Flow 
---------------1---------------1----------------
0.5 - 3.9 13.9 - 94 12.4 - 15.7 (b) 

I I 

---------------1---------------1----------------
primary lprimary lgrit removal and 
sedimentation I sedimentation lcomminution 
---------------1---------------1----------------

Application Techniques spray or lusually sur£acelspray or 
sur£ace I lsur£ace 

----------------------- ---------------1---------------1----------------
Soil Permeability 

Class Range 
moderately slowl rapid I slow 
to moderately 

lrapid 

-----------------------1--------------- --------------- ----------------
Soil Textural lclay loams to 

Class Range lsandy loams 

-----------------------1---------------
Grade Limitations 1<20% on cul-

ltivated land; 
1<40" on noncul
ltivated land 

-----------------------1---------------
Depth to Groundwater 12 - 3.3 ft. <c> 
(Minimum> I 

I 
I 
I 

sand and 
sandy loams 

not critical; 
excessive 
grades require 
much earthwork 

3.3 £t. during 
flooding cycle; 
4.9 - 9.8 ft. 
during drying 
cycle Cc) 

clays and 
clay loams 

£inish slopes 
2 - 8" 

not critical Cd) 

(a) Typical design £eatures £or land application processes are £rom 
EPA Process Design Manual "Land Treatll\ent 0£ Municipal Wastewater" 

Cb) Range includes raw wastewater to secondary effluent, higher rates 
£or higher level of preapplication treatment. 

<c> Underdrains can be used to maintain this level at sites with high 
groundwater table. 

Cd) Impact on groundwater should be considered £or more permeable 
soils. 
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TABLE 3 - 2 

TOTil. LAND AREA REOOIRDENTS 
BV UN> APPL I CATI ON il. TERNATI VE 

IArea Required! I Total 
Land Application IEffluent !Application I Quantity INon-operatinglField Areal Without I Buffer I Land Area 
Alternative !Type I Rate I Applied I Ti11e IRequired I Buffer Zone I Zone I Required 

I I <in, /wk.) I (M6D) I (..eeks) I (Ac) (1) I (Ac) (2) I (Ac.> (3) I (Ac,) 
------1 I 1----1 I I I 1---
Slow Rate Irrigationlpri1ary I 0.5 I 2.2 I 17 I 1600 (4)1 1750 (5) I 340 I 2090 

I I I I I I I I 
lsecondaryl 1.0 I 2,0 I 17 I 750 I 800 I 230 I 1030 
I I I I I I I I 
tsecondaryl 1,0 I 2,2 I 17 I 800 I 900 I 240 I 1140 
I I I I I I I I 
lsecondaryl 1.0 I 4.2 I 17 I 1500 I 1700 I 330 I 2030 

------1 -I 1---1 I I 1----1----
Rapid Infiltratior, lpriaary I 5.5 I 2.2 I 8 (6) I 130 I 210 I 125 I 335 

I I I I I I I I 
lsecondaryl 11.0 I 2,0 I 8 (6) I 60 I 120 I 100 I 220 
I I I I I I I 
lsecondaryl 11.0 I 2.2 8 (6) I 65 I 140 105 I 245 
I I I I I I 
I secondary I 11, 0 I 4, 2 I 8 (6) I 130 I 230 I 130 I 360 

------1 I 1----1-----1 1----1 !---
Overland Flow lpriaary I 4.0 I 2.2 I 17 I 200 I 350 I 160 I 510 

I I I I I J· I I 
lsecondaryl 8.0 I 2.0 I 17 I 90 I 180 I 120 I 300 
I I I I I I I I 
lseC"Ondaryl 8.0 I 2,2 I 17 I 100 I 200 I 120 I 320 
I I I I I I I I 
lsecondaryl 8.0 I 4.2 I 17 I 200 I 350 I 160 I 510 

NJTES 

(1) Field area requireaents are based on EPA Technical Report 1Costs of Wastewater Treat11ent by Land 
Application•, p. 63 

(2) Area requireaents without buffer zone are froa EPA Technical Report •eosts of Wastewater 
Treatment by Land Application•, p. 26 

(3) To calculate buffer zone, land area N/o buffer zone is assuaed to be square (Nidth of buffer 
zone is assUled to be 400 ft., i.e. equal to buffer zone at the wastewater treatment facility) 

(4) Assumed to be 800 Ac. (secondary) x 2 since the application rate is 1/2 that for application of secondary 
effluent 

(5) Interpolated since an application rate of 0.5 in./Nk, cannot be read on the land requirement chart 
sited in (1) above 

(6) Asswaed to be approKiaately 1/2 of the non-operating ti11e for slow rate irrigation to provide for periods 
of heavy rainfall and reduced applicated rates in cold Neather 
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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 soil 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 level 
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lland Application 
1Systea 
I 

Schne I lslow rate irrigation 
I 
!rapid infiltration 
I 
!overland flow 
I 

Scheae II lslOM rate irrigation 
I 
!rapid infiltration 
I 

I overland fl ow 

TABLE 3 - 3 

TOTll. UN> AREA REQUIREJENTS 
BY FLCM SOBE 

' Area Required w/o 
IOuantity Applied I Buffer Zone 
I (f!M;D) I (Ac.) 

IPri11ary 1Secondary1Pri11ary ISecondaryl 1Buffer 
!Treated !Treated !Treated !Treated I I Zone 
IEffluentlEffluent IEffluentlEffluent ITotal I (Ac.) 

f-~~1~~~1 I 1--1 
I o.o I 2.2 I 0 I 900 I 900 I 240 
I I I I I I 
I o.o I 2.2 I 0 I 140 I 140 I 105 
I I I I I I 
I o.o I 2.2 I 0 I 200 I 200 I 120 
1--1----1 I 1--1 
I o.o I 4.2 I 0 I 1700 I 1700 I 330 
I I I I I I 
I o.o I 4.2 I 0 I 230 I 230 I 130 

I I I I I 

o.o I 4.2 I 0 I 350 I 350 I 160 
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lland Area 
I Required 
I {Ac.) 

I 

I 1140 
I 
I 245 
I 
I 320 
1------
I 2030 
I 

I 360 
I 
I 510 



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 mg/1). 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. 
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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 soil and 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. In 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. In 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 
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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 imper~eable, there is very little percolation 
of the effluent. In 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 
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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 aquifer 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 required 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%, 

3-23 



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 
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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 

3-25 



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 outside 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 
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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-Band 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 
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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 Vis 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 80,000 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. 
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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. In 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 
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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. Smaller 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 of the 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, II, 

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 
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TABLE 3 - 4 

CHA~TERISTICS OF MAJOR SOILS TYPES IN 
POTENTHi. LAND APPLICATI~ SITES I, II, III 

PART I (1) 

Penleability 
Major Soils I -----1 I 

Syabol & Type Surface Layer I Subsoil Substratua I Surface Layer I Subsoil I Substratu111 
--- -------1------ ------1 I 1------

PfB - Paxton fine lfine sandy loa.11 - ltop 8 in. - fine lvery fira & brit- IIIOderate 
ltle gravelly sandyl sandy loa1 18 in. thick lsandy loa• 

I lbottoa 6 in. - lloaat to a depth ofl 
I I sandy 1011 160 in. or aore I 
I 1---- I J~-~-~ 

PgB - Paxton very lfine sandy loam - ltop 8 in. - fine Ivery fira & brit- IIIOderate 
stony fine sandy 18 in. thick lsandy loam ltle gravelly sandyl 
loam I lbottoa, 6 in. - I loain to a depth of I 

I !sandy loa11 160 in. or aore I 
----1 --1-------1 1-----

PhB - Paxton lfine sandy loa1 - ltop 14 in. - fine Ivery fira & brit- IIIOderate 
extre11ely stony 12 in. thick !sandy loam ltle gravelly sandyl 
fine sandy lou I lbottoe, 6 in. - I lou to a depth of I 

I lsandy loa11 160 in. or aore I 
-------1 1-------1 1-----
"1A - "1i taar, 
extremely stony 
fine sandy loam 

11 in. of aatted 
!organic aaterial 
lover 5 in. of 
Jblack 1uck 

lfine sandy loa1 - lfira aottled fine IIOderate or 
115 in. thick !sandy lou & silt IIOderately 
I lloaa to a depth of I rapid 
I f 60 in. or aore I 

------1 -----1 I 1-----
WsB - Woodbridge 
very stony fine 
sandy lou 

lfine sandy loa1 - lfine sandy loa11 & Ivery fira, aottledllOderate 
19 in. thick laottled gravelly lsandy loam to a I 
I I fine sandy loam - I depth of 60 in. or I 
I 118 in. thick laore I 
1----- I- I I 

WtB - Woodbridge lfine sandy lou - lfine sandy loaat & Ivery fira, aottledllOderate 
extreaely stony 14 in. thick laottled gravelly !gravelly sandy I 
fine sandy lou I I fine sandy lou - I lou to a depth ofl 

I 123 in. thick 160 in. or aore I 

IIOderate 
I 
I 
I 

I 
IIOderate 
I 
I 
I 
I 
IIIOderate 
I 
I 
I 
I 

JIOderate or 
IIOderately 
lrapid 
I 
I 
IIOderate 
I 

I 
I 

I 

IIIOderate 
I 
I 

I 

(1) Data on soils types are froa the •Soil Survey of Bristol County Massachusetts - Southern Part• 
by the United States Departaent of Agriculture Soil Conservation Service 
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lslow or very slow 
I 
I 
I 
I 
lslow or very slow 
I 
I 
I 
I 
lslow or very slow 
I 
I 
I 
I 
lslDN or very slow 
I 

I 

I 
I 
lslow or very slDN 
I 
I 
I 
1------~---~ 
lslow or very slDN 
I 

I 
I 



TABLE 3 - 5 

~RACTERISTICS Cf MJOR SOILS TYPES IN 
POTENTHl. LAND APPLICATI~ SITES I, II, III 

PART II (1) 

!Percent of I 1Depth to Teap. 
ISurface Cover[ !Perched IWater Table 

Major Soils hdth Stones I I Poor !Water !During & After 
Syabol & Type Location fSlope (j) I& Boulders !Suitable Uses 1Suitability For !Table IRainy Periods 

I I- I I 1---1 
PfB - Paxton fine ltops & sides of 13 - S IN/A lrDIH crops (erosion! lyes 116 - 22 ir1. 
sandy Joa.a lridges & hills I I I is a hazard), I I I 

I I I lhay & pasture I I I 

I I I I I I I 

I 1-----1----1 I 1--1 
PgB - Paxton very ltops & sides of 10 - 8 11 - 3i ltrees, pasture, I rOM crops & hay lyes 116 - 22 in. 
stony fine sandy !ridges & hills I I IS011e cultivated I I I 
loa.a I I I lcrops & hOEsi tes I I I 

I I I I I I I 
I I 1----1 I I 1----

PhB - Paxton !tops & sides of 10 - 8 13 - 15:( ltrees, pasture & lfaraing lyes 116 - 22 in. 
extreaely stony !ridges & hills I I lhOEsites I I I 
fine sandy lou I I I I I I I 

I I I I I I I 
I I I I I I I 

lflA - lflitun Jin depressions & 10 - 3 13 - 15% I pasture !trees & faraing lno lsee footnote (2 
extremely stony I Iott-lying areas I I I I I I 

fine sandy lou !adjacent to I I I I I I 
ldrainage111ays I I I I I I 

1-- -1----1-----1 I I 1-----
WsB - Woodbridge ltops & sides of 10 - S 11 - ~ ltrees, pasture, lrOM crops lyes 120 - 27 in. 
very stony fine lhills I I lhay & hoaesites I I I 
sandy loam I I I I I I I 

I I I I I I I 

---------1 1----1----1 -I I I 

WtB - Woodbridge !tops & sides of 10 - 8 13 - 15% !pasture & lfaraing lyes 120 - 27 in. 
extreaely stony I hills I I lhoaesites I I I 
fine sandy loa.a I I I I I I I 

I I I I I I I 

{1) Data on soils types are froa the •Soil Survey of Bristol County Massachusetts - Southern Part• 
by the United States Depart1ent of Agriculture Soil Conservation Service 

(2) Seasonal high Nater table is at or near the surface in the fall, Minter & spring 

N/A - Not applicable 
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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 soil 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. 
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Potential land application Sites IV, 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 IV, 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. 
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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 Vis 

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 
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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 
III. 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. 
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Major 
Soil 
Type 

TABLE 3-6 

PREDOMINANT 
SOIL CHARACTERISTICS FOR USE 

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

AT 
SITES I, II, AND III 

IMin. Depth IMininun I 
Soil Ito Ground- IPernea- I Existing 

IDepth (1)1water lbility (2)1 Grade ILand Use <3) 
I <in.) I (in.) I Cin./hr) I 00 I 

----------------1---------1-----------1----------1---------1------------
Paxton £ine I 60 I 16-22 I <0.2 I 3-8 1£orest 
sandy loam I I I I I 

CP£B) I I I I I 
----------------1---------1-----------1----------1---------1------------
Paxton very I 60 I 16-22 I <0.2 I 0-8 1£orest 
stony £ine sandyl I I I I 
loam <PgB) I I I I I 
----------------1---------1-----------1----------1---------1------------
Paxton extremely! 60 I 16-22 I <0.2 I 0-8 1£orest 
stony £ine I I I I I 
sandy loam I I I I I 

CPhB) I I I I I 
----------------1---------1-----------1----------1---------1------------
Whitman ex- I 60 I O I <0.2 I 0-3 1£orest 
tremely stony I I I I I 
£ine sandy loam I I I I I 

<WhA> I I I I I 
----------------1---------1-----------1----------1---------1------------
Woodbridge very I 60 I 20-27 I <0.2 I 0-8 1£orest 
stony £ine sandyl I I I I 
loam <WsB> I I I I I 
----------------1---------1-----------1----------1---------1------------
Woodbridge ex- I 60 I 20-27 I <0.2 I 0-8 1£orest 
tremely stony I I I I I 
£ine sandy loam I I I I I 

<WtB) I I I I I 

(1) Depth 0£ pro£ile to bedrock 
<2> Peraeability 0£ nost restrictive layer in soil pro£ile 
(3) All potential land application sites are primarily £orest with some 

agricultural and developed areas 
<4> Data on soils types are from the "Soil Survey 0£ Bristol County 

Massachusetts - Southern Part 11 by the United States Department 0£ 
Agriculture Soil Conservation Service 
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TABLE 3 - 7 

DETERMINATI~ CF SUITABILITY FOR IJVID APPLICATI~ 
BY RATIN6 FI-X:TORS (1) 

AT SITES I, II, AND III 

lfili n. Depth I I 
Major Systea I Soil Ito 6round- IPeraea- I Existing I 

Soil Type Type I Depth(2) I Nater lbility(3) I 6rade I Land Use I Total 1Suitability(4) 
1--1 I I I I I 

Paxton fine tslON rate irrig.-agri. I 8 I 0 I 3 I 6 I 1 I 18 I IIOderate 
sandy loa11 fslON rate irrig.-forestl 8 I 0 I 3 I 8 I 4 I 23 I IIOderate 

(PfB) loverland flON I 7 I 2 I 8 I 5 I 1 I 23 I IIOderate 
lrapid infiltration I 4 I E (5) I E I 4 I 1 I I eli1inate 

------1 I I I I I 1--1 
Paxton very lslON rate irrig.-agri. I 8 I 0 I 3 I 6 I 1 I 18 I IIOderate 
stony fine sandylslON rate irrig.-forestl 8 I 0 I 3 I 8 I 4 I 23 I IIOderate 
loa11 (PgB) !overland flON I 7 I 2 I 8 I 5 I 1 I 23 I IIOderate 

lrapid infiltration I 4 I E I E I 4 I 1 I I eli1inate 
I 1---1 I I I I I 

Paxton extreaelylslON rate irrig.-agri, I 8 I 0 I 3 I 6 I 1 I 18 I moderate 
stony fine lslON rate irrig.-forestl 8 I 0 I 3 I . 8 I 4 I 23 I IIOderate 
sandy lOaJ1 loverland fl<M I 7 I 2 I 8 I 5 I 1 I 23 I IIOderate 

(PhB) lrapid infiltration I 4 I E I E I 4 I 1 I I eli1inate 
------1 1----1-----1 I I I I 
lflitnan ex- lslON rate irrig.-agri. I 8 I 0 I 3 I 8 I 1 I 20 I IIOderate 
treaely stony lslON rate irrig.-forestl 8 I 0 I 3 I 8 I 4 I 23 I IIOderate 
fine sandy lou loverland flow I 7 I 2 I 8 I 8 I 1 I 26 I high 

(lllA) !rapid infiltration I 4 I E I E I 8 I 1 I I eli1inate 
I 1----1- 1---1 I I I 

Woodbridge very lslON rate irrig.-agri. I 8 I 0 I 3 I 6 I 1 I 18 I IIOderate 
stony fine sandylslOH rate irrig.-forestl 8 I 0 I 3 I 8 I 4 I 23 I IIOderate 
lou (WsB) !overland flON I 7 I 2 I 8 I 5 I 1 I 23 I IIOderate 

lrapid infiltration I 4 I E I E I 4 I 1 I I eli1inate 
1--------1----1 I 1---1 I I 

Woodbridge ex- Isl ON rate irrig. -agri. I 8 I 0 I 3 I 6 I 1 I 18 I IIOderate 
trnely stony lslOM rate irrig.-forestl a I 0 I 3 I a I 4 I 23 I IIOderate 
fine sandy loaa loverland flON I 7 I 2 I 8 I 5 I 1 I 23 I IIOderate 

(wtB) frapid infiltration I 4 I E I E I 4 I 1 I I eli1inate 

NJTE: The higher the ranking, the gre~ter the suitability 

(1) Ratin; factors are fro1 the EPA Process Design Manual 1 Land Treatment of Munieipal Waste;iater•, p. 2-24 
(2) Depth of the profile to bedrock 
(3) Perlleability of 10St restrietive layer in soil profile 
(4) 

Land Applieation Overall Suitability Rating 
Syste11 Type I LON I Moderate! High 

--------1----1-----1--
slON rate irrig. -agri. I (15 I 15-25 I 25-35 
slON rate irrig.-forest I (15 I 15-25 I 25-35 
overland flOM <16 I 16-25 I 25-35 
rapid infiltration (16 I 16-25 I 25-35 

(5> E=Exeluded, 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. 
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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. 
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Major Soils 
Syabol & Type 

I 

TABLE 3 - 8 

CHARACTERISTICS OF MAJOR SOILS TYPES IN 
POTENTI'1. LAND APPLICATI~ SITES IV, V, VI 

PART I (1) 

J Surface Layer Subsoil Substratua I Surface Layer 

Peraeability 
!----

Subsoil I SubstratU11 

------1------------------1---- -----1 
AgA - AgaNa11 fine lfine sandy loan - 117 in. - fine Ito 28 in. - loaay IIOderately rapidlrapid lrapid 
sandy l oaa 11 in. thick I sandy 1 oaa I fine sand, 28-41 I I I 

I I I in. - sand, 41-60 I I I 
I I lor aore - gravelly! I I 
I I lsand I I I 

------1 -1------1 I 1----1----
AgB - Agawaa fine lfine sandy loaa - 117 in. - fine Ito 28 in. - loaay IIOderately rapidlrapid !rapid 
sandy lou 11 in. thick lsandy lou lfine sand, 28-41 I I I 

I I I in. - sand, 41-60 I I I 
I I Ii n. or aore - I I I 
I I !gravelly sand I I I 

------1 -I I I -I l-----
6cB - 6louce5ter- I I I I I I 
Hinckley complex I I I I I I 

I I I I I I 
6louce5ter lfine sandy loam - 115 in. - top 3 in. Ivery gravelly !rapid lrapid lrapid 

18 in. thick !gravelly fine lloa1y coarse sand I I I 
I !sandy loam, 1id. 71to a depth of 60 I I I 
I I in. - gravelly I in, or aore I I I 
I !sandy lou, bot. 51 I I I 
I I in. - very gravelly I I I I 
I I loamy sand I I I I 
I I- I 1-----1- 1---------

Hinckley lgravelly fine 114 in. - top 3 in. Ivery gravelly lrapid lrapid Ivery rapid 
lsandy lOclll - 6 in. !gravelly fine !coarse sand to a I I I 
lthick lsandy loa.11, bot. ldepth of 60 in. orl I I 
I 111 in. gravelly laore I I I 
I I louy coarse sand I I I I 
1-------1 I I 1----1-----

GhB - 6louce5ter- I I I I I I 
Hinckley coaplex I I I I I I 

I I J I I I 
6lour:ester lfine sandy loa11 - 121 in. - top 9 in. Ivery gravelly lrapid I rapid I rapid 

12 in. thick !gravelly fine lloaay coarse sand I I I 
I lsandy loa11, 11id, 71to a depth of 60 I I I 
I lin, - gravelly lin. or aore I I I 
I lsandy lou, bot. 51 I I I 
I Ii n. - very I I I I 
I I gravelly loaay I I f I 
I lsand I I I I 
f 1------1 I ---, --1------

Hinckley !gravelly fine 118 in. - top 7 in. Ivery gravelly lrapid lrapid Ivery rapid 
lsandy loaJr - 2 in. I gravelly fine lcoarse sand to a I I I 
tthick !sandy loam, bot. ldepth of 60 in. orl I I 
I 111 in. gravelly laore I I I 
I I loaJI}' coarse sand I I I I 
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Major Soils 

TABLE 3 - 8 (Cont'd) 

~RACTERISTICS CF ~JOR SOILS TYPES IN 
POTENTHl UN) APPLICATICJ4 SITES IV, V, VI 

PART I (1) 

Pert1eability 
1------

Symbol I Type Surface Layer Subsoil Substrat1.11 1 Surface Layer Subsoil I Substratum 
----1----------1------

6hC - Gloucester- f 
Hinckley eo11plex I 

I 

1 
I 
I 

Gloucester 

Hinckley 

lfine sandy loa1 - 121 in. - top 9 in.Ivery gravelly lrapid !rapid 
12 in. thick I gravelly fine I loaay coarse sand I I 
I lsandy lou, •id. 71to a depth of 60 I I 
I I in, - gravelly I in, or aore I I 
I !sandy lou, bot. 51 I I 
I Jin. - very gravelly! I I 
I llouy sand I I I 

lrapid 
I 
I 

I 

f 
I 
I 

I I -----1--- 1-----1 ----1 
lgravelly fine 118 in. - top 7 in. Ivery gravelly lrapid lrapid Ivery rapid 
!sandy loam - 2 in. I gravelly fine !coarse sand to a I I I 
lthick lsandy loam, bot. !depth of 60 in. orl I I 
I 111 in. gravelly laore I I I 
I I loamy coarse sand I I I I 

------1------1---------1 1-----1-----1-----· 
HgA - Hinckley 
gravelly fine 
sandy loa1 

!gravelly fine 114 in. - top 3 in, Ivery gravelly lrapid !rapid Ivery rapid 
lsandy loam - 6 in. Ivery friable !coarse sand to a I I I 
lthick !gravelly fine ldepth of 60 in. orl I I 
I lsandy loa.11, bot. laore I I I 
I 111 in. gravelly I I I I 
I I loaay coarse sand I I I I 

~-~~---f I I I I t-~~--~-
HgB - Hinckley 
grave 11 y fine 
sandy loa1 

lgravelly fine 114 in. - top 3 in. Ivery gravelly lrapid lrapid Ivery rapid 
lsandy lou - 6 in. !gravelly fine !coarse sand to a I I I 
lthick lsandy loa•, bot. ldepth of 60 in. orl I I 
I 111 in. - gravelly h1ore I I I 
I I loamy coarse sand I I I I 

------1 I I I I 1------
HgC - Hinckley 
gravelly fine 
sandy lou 

lgravelly fine 118 in. - top 7 in.Ivery gravelly lrapid lrapid Ivery rapid 
lsandy loa11 - 2 in. !gravelly loamy !coarse sand to a I I I 
lthick !coarse sand, bot. !depth of 60 in, orl I I 
I 111 in. - gravelly laore I I I 
I I loamy coarse sand I I I I 

------1 I I I I 1----· 
MeA - Nerriaac 
fine sandy lou 

ffine sandy loa11 - 112 in. - top 8 in. fgravelly coarse IIOderately rapidlrapid 
111 in. thick I gravelly sandy f sand to a depth of I I 
I I lou I gravelly 160 in. or aore I l 
I !coarse sandy loam, I I t 
I I bot. 4 in. - I I I 
I lgravelly loamy I I I 
I I coarse sand I I f 
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Major Soils 
Syabol I Type Surface Layer 

TABLE 3 - 8 (Cont'd) 

~RACTERISTICS DF NAJDR SOILS TYPES IN 
POTENTIAL UWD 1¥>PLICATIOO SITES IV, V, VI 

PART I (1) 

Perwabi lity 
----- -----1---

Subsoil Substratua 1 Surface Layer Subsoil I Substratu1 

------------------------1----------1-------
NeB - Nerriaac 
fine sandy loaa 

lfine sandy loaa - 112 in. - top 8 in. I gravelly coarse IIIOderately rapidlrapid lrapid 
111 in. thick !gravelly sandy lsand to a depth ofl I 
I llou & gravelly 160 in. or aore I I 
I I coarse sandy lou, I I I 
I lbot. 4 in. - I I I 
I !gravelly louy I I I 
I I coarse sand I I I 

------1 I I 1----------1------
WnA - Windsor 
loaay sand 

llouy sand - 2 in. 124 in. - top 10 lsand to a depth lrapid 
I thick I in. - loaay sand, lof 60 in. or aore I 
I lbot. 14 in, - sandl 

-------1 I I 
WnB - Windsor 
loaay sand 

lloaay sand - 2 in. 124 in. - top 10 lsand to a depth !rapid 
I thick Ii n. - loaay sand, I of 60 in. or aore I 
I lbot. 14 in. - sandl I 

----1 -1-- I 1---
WnC - Windsor 
loa11y sand 

lloaay sand - 2 in, 124 in. - top 10 lsand to a depth !rapid 
!thick lin. - loamy sand, lof 60 in. or aore I 
I lbot. 14 in. - sandl 

I rapid I rapid 
I I 
I I 
1-----1---
lrapid I rapid 
I I 
I I 
1-----------1---~~-
lrapid I rapid 
I I 
I f 

(1) Data on soils types are frOA1 the •Soil Survey of Bristol County Massachusetts - Southern Part• 
by the United States Departaent of Agriculture Soil Conservation Service 
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TABLE 3 - 9 

CHARACTERISTICS IF MAJOR SOILS TYPES IN 
POTENTIAL LAND APPLICATit:11 SITES IV, V, VI 

PART II (1) 

IPercent of I 
I I !Surface Coverl 

1Depth to leap. 
!Perched IWater Table 

Najor Soils I I hdth Stones I !Poor !Water IDuring & After 
Syabol & Type I Location 1Slope (~) I& Boulders !Suitable Uses !Suitability For ITable IRainy Periods 

-------1-------1---· I 1------1 I 1-----
AgA - Agawu fine lin NOOdland 10 - 3 IN/A lrow crops, hay & lseptic tank lno IN/A 
sandy lou t I I !pasture !absorption fields I I 

I I I I lor sanitary land- I I 
I I I I lfills (groundwater! I 
I I I I I pollution hazard) I I 

------1------1---1 I I I I 
AgB - Agawu fine I in NOOdland 13 - 8 IN/A lro.c crops, hay & I septic tank lno IN/A 
sandy loa1 I I I !pasture labsorption fields I I 

I I I lor sanitary land- I I 
I I I lfills (groundwater! I 
I I I I !pollution hazard) I I 
I --1--1 I I I l-----

6cB - Gloucester- Ion saall hills fundulatinglN/A lro.c crops, hay, lseptic tank tno IN/A 
Hinckley coapleM I I I !pasture & trees !absorption fields I I 

I I I I lor sanitary land- I I 
I I I I lfills (groundwater! I 
I I I I !pollution hazard) I I 

----1------1 1----1------1 I 1----
filB - Gloucester- Ion saall hills, inlundulatingl1 - 3~ lpasture & trees lrow crops, hay, lno IN/A 
Hinckley coaplex INOOdland I I I lseptic tank I I 

I I I I !absorption fields I I 
I I I I lor sanitary land- I I 
I I I I lfills (groundwater! I 
I I I I lpollution hazard) I I 

----1 1----1 I I I 1----· 
filC ... Gloucester- Ion saall hills, inlrolling 11 - 31, lpasture & trees lrow crops, hay, lno IN/A 
Hinckley coapleM INOOdland I I I· lseptic tank I I 

I I I I absorption fields I I 
I I I tor sanitary land- I I 
I I I lfills (groundwater! I 
I I I I I pollution hazard) I I 

------1 1-----1----1------ ------1---1----
HgA - Hinckley lin NOOdland, near 10 - 3 IN/A lro.c crops, hay, lseptic tank lno IN/A 
gravelly fine llarge streaas & I I !pasture & trees !absorption fields I I 
sandy loaa lrivers I I I lor sanitary land- I I 

I I I I lfills (groundwater! I 
I I I I lpollution hazard) I I 

----1 I I I I f 1-----
HgB - Hinckley lin NOOdland, near 13 - 8 IN/A tro.c crops, hay, !septic tank lno IN/A 
gravelly fine llarge strea1s & I I !pasture & trees !absorption fields I I 
sandy loaa lrivers I I tor sanitary land- I I 

I I I lfills (groundwaterf I 
I I I !pollution hazard) I I 
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TABLE 3 - 9 (Cont'd) 

DJIRACTERISTICS CF MAJOR SOILS TYPES IN 
POTENTIAL UWD APPLICATICW SITES IV, V, VI 

PART II (1) 

!Percent of I 1Depth to Te11p. 
!Surface Cover! IPerched !Water Table 

Major Soils lwith Stones I IPoor fWater !During & After 
Symbol & Type Location ISlope (i) I& Boulders ISuitable Uses 1Suitability For !Table IRainy Periods 

I I I I I I 
HgC - Hinckley lin MOOdland, near 18 - 1S IN/A lhay, pasture & trow crops, septic lno IN/A 
gravelly fine I large streaas & I I ltrees ltank absorption I I 

sandy lOill lrivers I I I lfields or sanitary! I 
I I I I llandfills (ground-I I 
I I I I lwater pollution I I 
I I I I lhazard) I I 
I 1-----1-----1 I 1----1-------

NeA - Merriaac !adjacent to or 10 - 3% IN/A I row crops, hay, I septic tank lno 
fine sandy loaa lnear large streams! I !pasture & trees !absorption fields I 

I& rivers I I I lor sanitary land- I 
I I I I lfills (groundwater! 
I I I I lpollution hazard) I 
I 1----1- I I I 

NeB - Merriaac !adjacent to or 13 - 8,: IN/A I row crops, hay, !septic tank lno 
fine sandy loaa !near large strec111SI I I pasture & trees labsorption fields I 

I& rivers I I I lor sanitary land- I 
I I I I !fills (groundwater! 
I I I I !pollution hazard) I 
I ----1-----1 I ' I 

~ - Windsor lnear or adjacent 10 - 3,: IN/A lcultivated crops, I septic tank lno 
louy sand Ito streams and I I lhay, pasture & !absorption fields I 

lrivers I I ltrees lor sanitary land- I 
I I I I lfills (groundwater! 
I I I I lpollution hazard) I 
1-------1----1-- I I I 

WnB - Windsor l~ar or adjacent 13 - 8:t IN/A !cultivated crops, !septic tank lno 
loall)' sand Ito streams and I I fhay, pasture & !absorption fields I 

lrivers I I I trees tor sanitary land- I 
I I I I lfills (groundMaterl 
I I I I lpollution hazard) I 
I- I- I I I I 

WT£.- Windsor lnear or adjacent 18 - 20?! IN/A lhay, pasture & !cultivated crops, lno 
louy sand Ito streaas and I ltrees I sept ic tank I 

lrivers I I labsorption fields I 
I I lor sanitary land- I 
I I lfills (groundwater! 
I I lpollution hazard) I 

(1) Data on soils types are fro11 the ·Soil Survey of Bristol County Nassat:husetts - Southern Part• 
by the United States Department of Agriculture Soil Conservation Service 

N/A - Not applicable 
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TABLE 3-10 
PREDOMINANT 

SOIL CHARACTERISTICS FOR USE 
IN DETERMINING SUITABILITY FOR LAND APPLICATION 

BY RATING FACTORS <4> 
AT 

SITES IV, V, AND VI 

Soil 
Major 
Soil 
Type I Depth <1 > 

I <in. > 
----------------1---------
Agawaa fine I 60 
sandy loam I 

<AgA> I 

----------------1---------
Agawam fine I 60 
sandy loam I 

<AgB> I 

----------------1---------
Gloucester- I 60 
Hinckley complex! 

<GcB> I 
----------------1---------
Gloucester- I 60 
Hinckley coaplexl 

(GhB) I 

----------------1---------
Gloucester- I 60 
Hinckley complexl 

(GhC) I 

----------------1---------
Hinckley I 60 
gravelly fine I 
sandy loam I 

<HgA> I 

----------------1---------
Hinckley I 60 
gravelly fine I 
sandy loam I 

<HgB> I 

----------------1---------
Hinckley I 60 
gravelly fine I 
sandy loam I 

<HgC) I 

----------------1---------
Merri~ac fine I 60 
sandy loam I 

<MeA) I 

Min. Depth IMiniaum I 
to Ground- IPeraea- I 
water lbility <2> 

(in.> I Cin./hr) 
-----------1----------

(5) 2-6 

Grade 
(") 

0-3 

(5) 2-6 3-8 

(5) 6-20 3-8 

(5) 6-20 3-8 

(5) 6-20 8-15 

(5) 6-20 0-3 

(5) 6-20 3-8 

(5) 6-20 8-15 

(5) 2-6 0-3 
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Existing 
Land Use (3) 

agricultural 
or open 
space 

agricultural_ 
or open 
space 

agricultural 
or open 
space 

agricultural 
or open 
space 

agricultural 
or open 
space 

agricultural 
or open 
space 

agricultural 
or open 
space 

agricultural 
or open 
space 

agricultural 
or open 
space 



Major 
Soil 
Type 

TABLE 3-10 
PREDOMINANT 

SOIL CHARACTERISTICS FOR USE 
IN DETERMINING SUITABILITY FOR LAND APPLICATION 

BV RATING FACTORS (4) 
AT 

SITES IV, V, AND VI 

IMin. Depth IMinimum I 
Soil Ito Ground- IPermea- I Existing 

IDepth <1>1water lbility <2>1 Grade ILand Use (3) 
I <in.> I (in.> I <in./hr) I <"> I 

----------------1---------1-----------1----------1---------1------------
Merrimac f'ine I 60 I <5) I 2-6 I 3-8 !agricultural 
sandy loam I I I I lor open 

<MeB> I I I I I space 
----------------1---------1-----------1----------1---------1------------
Windsor loamy I 60 I (5) I >6.0 I 0-3 lagricultural 
sand I I I I lor open 

CWnA> I I I I I space 
----------------1---------1-----------1----------1---------1------------
Windsor loamy I 60 I C5> I >6.0 I 3-8 lagricultural 
sand I I I I I or open 

CWnB> I I I I I space 
----------------1---------1-----------1----------1---------1------------
Windsor loamy I 60 I C5) I >6.0 I 8-20 I agricultural 
sand I I I I lor open 

<WnB) I I I I I space 

Cl) Depth 0£ prof'ile to bedrock 
<2> Permeability 0£ ~oat restrictive layer in soil prof'ile 
(3) All potential land application sites are primarily f'orest with some 

agricultural and developed areas 
C4> Data on soils types are f'rom the 11Soil Survey of' Bristol County 

Massachusetts - Southern Part" by the United States Department of' 
Agriculture Soil Conservation Service 

(5) Assuaed to be in the range of' 48 - 96 inches 
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TABLE 3 - 11 

DETERMINATIOO OF SUITABILITY FOR lJWD APPLICATlf:11 
BY RATING FACTORS (1} 

AT SITES IV, V, AND VI 

IMin. Depth I I 
Najor Syste11 I Soil Ito Ground- IPertlea- I Existing I 

Soil Type Type I Depth(2} I Mater lbility(3}1 Grade I Land Use I Total 1Suitabil ity (4) 
1---1 I I I 1--1 

Agawu fine lslott rate irrig.-agri. I 8 I 4 I 8 I 8 I 4 I 32 I high 
sandy lou lslOM rate irrig.-forestl 8 I 4 I 8 I 8 I 3 I 31 I high 

(AgA} !overland flOM I 7 I 4 I E I 8 I 4 I I eli1inate 
lrapid infiltration I 4 I 2 I 9 I 8 I 4 I 27 I high 
I I- I I I I I I 

Agawaa fine lslOM rate irrig.-agri. I 8 I 4 ' 8 I 6 I 4 I 30 I high 
sandy lou lslOM rate irrig.-forestl 8 I 4 I 8 I 8 I 3 I 31 I high 

(AgB) loverland flOM I 7 I 4 I E I 5 I 4 I I eli1inate 
lrapid infiltration I 4 I 2 I 9 I 4 I 4 I 23 I IOderate 
I I I I 1---1 I 1-----

Gloucester- lslOM rate irrig.-agri, I 8 I 4 I 8 I 6 I 4 I 30 I high 
Hinckley coaplexlslOM rate irrig.-forestl 8 I 4 8 I 8 I 3 I 31 I high 

(6cB) !overland floN I 7 I 4 E I 5 I 4 I I eli1inate 
lrapid infiltration I 4 I 2 I g I 4 I 4 I 23 I IOderate 
1-------------1----1------1----1---1----1---1-

Sloucester- lslOM rate irrig.-agri. I 8 I 4 I 8 I 6 I 4 I 30 I high 
Hinckley coaplexlslOM rate irrig.-forestl 8 I 4 I 8 I 8 I 3 I 31 I high 

(BlB) lover land fl OM I 7 I 4 I E I 5 I 4 I I eli1inate 
lrapid infiltration I 4 I 2 I g I 4 I 4 I 23 I IOderate 
I I I I I I I I 

6loucester- lslOM rate irrig.-agri. I 8 I 4 I 8 I 4 I 4 I 28 I high 
Hinckley coaplexlslOM rate irrig.-forestl 8 I 4 I 8 I 6 I 3 I 29 I high 

(6hC> I overland fl OM I 7 I 4 I E I 2 I 4 I I eliainate 
lrapid infiltration I 4 I 2 I 9 I 1 I 4 I 20 I IOderate 
I -1- I 1--1----1---1 I 

Hinckley lslOM rate irrig.-agri. I 8 I 4 I 8 I 8 I 4 I 32 I high 
gravelly fine lslott rate irrig.-forestl 8 I 4 I 8 8 I 3 31 I high 
sandy loaa I overland fl°" I 7 ' 4 I E 8 I 4 I eli1inate 

(HgA) lrapid infiltration I 4 2 I 9 I 8 I 4 27 I high 
I I I- 1----1 I 

Hinckley lslott rate irrig.-agri. I 8 4 I 8 I 6 I 4 30 I high 
gravelly fine lslott rate irrig.-forestl 8 4 I 8 I 8 I 3 31 I high 
sandy loaa !overland flOM I 7 4 I E I 5 I 4 I eli1inate 

CHgB) lrapid infiltration I 4 I 2 I g I 4 I 4 I 23 I IOderate 
I I 1----1---1---1 1---1 

Hinckley lslOM rate irrig.-agri. I 8 I 4 I 8 I 4 I 4 I 28 I high 
gravelly fine lslOM rate irrig.-forestl 8 I 4 I 8 I 6 I 3 I 29 I high 
sandy loam loverland flOM I 1 I 4 I E I 2 I 4 I I eliainate 

(HgC> lrapid infiltration I 4 I 2 I 9 I 1 I 4 I 20 I IOderate 
1--------1---1-----1 I 1----1----1-----

Nerriaac lslOM rate irrig. -agri. I 8 I 4 I 8 I 8 I 4 I 32 I high 
fine sandy lslOM rate irrig.-forestl 8 I 4 I 8 I 8 I 3 I 31 I high 
lou I over 1 and fl OM I 7 I 4 I E f 8 I 4 I I eli1inate 

(MeA) lrapid infiltration I 4 I 2 I 9 I 8 I 4 I 27 I high 
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TABLE 3 - 11 

DETERMINATI~ CF SUITABILITY FOR UWD APPLICATict. 
BY RATHE Fli:TORS (1) 

AT SITES IV, V, AND VI 

IMin. Depth I 
Major System I Soil Ito Ground- IPeraea- I Existing 

Soil Type Type I Depth(2)1 water lbility(3)1 Grade I Land Use Total 1Suitability(4) 
1----1 I I I 1-----

Nerriaac lslow rate irrig.-agri. I a I 4 I 8 I 6 I 4 30 I high 
fine sandy lslow rate irrig,-forestl a I 4 I a I 8 I 3 31 I high 
lou loverland flow I 7 I 4 I E I 5 I 4 I eli1inate 

OleB> lrapid infiltration I 4 I 2 I g I 4 I 4 23 I IOderate 
I 1----1 I I I I 

Windsor lslow rate irrig,-agri. I a I 4 I a I a I 4 32 I high 
louy sand lslow rate irrig.-forestl 8 I 4 I a I 8 I 3 31 I high 

(WnA} !overland flow I 7 I 4 I E I a I 4 I eli1inate 
lrapid infiltration I 4 I 2 I g I 8 I 4 27 I high 
I -1---1 I I I I 

Windsor fslow rate irrig. -agri. I 8 I 4 I 8 I 6 I 4 30 I high 
louy sand lslow rate irrig.-forestl 8 I 4 I 8 I 8 I 3 31 I high 

(WnB} !overland flow I 7 I 4 I E I 5 I 4 I eli1inate 
!rapid infiltration I 4 I 2 I g I 4 I 4 23 I IIOderate 

-------1 ---1---1---1 I I I 
Windsor lslow rate irrig.-agri. I a I 4 I 8 I 0 I 4 24 I IOderate 
louy sand lslow rate irrig.-forestl a I 4 I a I 5 I 3 28 I high 

(WnC) !overland flow I 7 I 4 I E I E I 4 I eli1inate 
!rapid infiltration I 4 I 2 I g I E I 4 19 I IIOderate 

t«JTE: The higher the ranking, the greater the suitability 

(1) Rating factors are frot the EPA Process Design Manual •Land Treataent of Municipal WasteNater•, p. 2-24 
(2) Depth of the profile to bedrock 
(3) Permeability of aost restrictive layer in soil profile 
(4) 

Land Application 
Systa Type 

Overall Suitability Rating 
I Low I Moderate! High 
-1--1----1-

slow rate irrig. -agri. I (15 I 15-25 I 25-35 
slow rate irrig.-forest I (15 I 15-25 I 25-35 
overland flow I (16 I 16-25 I 25-35 
rapid infiltration I (16 I 16-25 I 25-35 

(5) E=E1<cluded, rated as poor 
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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 Vis 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 

3-50 



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

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

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

4. 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. 

5. 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. 

6. 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 
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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. 

7. 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.e., a diffuser and/or alternative outfall) would 

result in a temporary adverse impact to bottom marine 

resources. 
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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/sand 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 
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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). 

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

2. 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. 

3. 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. 

4. 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. 

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

6. 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. 

7. 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. 
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8. 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. 

9. 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. 

10. 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. 

11. 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. 
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TABLE 5-1 

••• SCHEME I••• 
COSTS FOR RAPID INFILTRATION OF 2.2 MGD 

AND OCEAN DISPOSAL OF 2.0 MGD • 

Total Project Ave. Annual 
Ite11 Cost O & M 

--------------------------------------------+-----------+------------
LAND APPLICATION 
Force Main - 20° 

$100/1.f. x 5.7 ai. x 5280 
$1540/ai./yr. x 5.7 ai. 

Effluent Puaping 
peak flow= 12.5 MGD 
150 ft. total head 

Storage Reservoir - lined 
cap. 123 aillion gallons (8 wks storage> 

Site Clearing 
65 ac., heavily wooded, cleared & grubbed 
offsite disposal of 11aterial 

Land Leveling 

Infiltration Basins 
Multiple unit basins with 4 ft. dike 

Distribution Puaping 
peak flow= 4 MGD 
50 ft. total head 

Adain. & Lab. Facilities 
assuae ad•in. & lab. facilities at 
WWTP expansion will be used 

Monitoring Wells - 100 ft. deep 
$4225/well x 25 wells 
$440/well/yr. x 25 wells 

Service Road & Fencing 
65 ac. - field area 

Land 
245 ac. - incl. buffer zone 
salvage value 

OCEAN DISPOSAL <2 MGD> 

Subtotals 
Present Worth O & M 

Coaparative Total 

$3,010,000 

$293,000 

Sl,190,000 

$282,000 

S51,000 

$423,000 

$423,000 

so 

$106,000 

$108,000 

S12,250,000 
($4,039,000) 

so 

$14,097,000 

S16,606,000 

S8,800 

S51,300 

$7,500 

$40,300 

$61,400 

$33,800 

Sll,000 

$2,800 

S55,500 

$272,400 
$2,509,000 

• Coats are fro• EPA Technical Report '"Costs of Wastewater Treat
aent by Land Application 11 and are updated to Aug. 1990 CENR=5212> 
for total project costs and June 1991 <ENR=S457> for O & M coats 
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TABLE 5-2 

••• SCHEME II••• 
COSTS FOR 

RAPID INFILTRATION OF 4.2 MGD• 

Total Project Ave. Annual 
Ite11 Cost O & M 

--------------------------------------------+-----------+------------
Force Main - 2011 

Sl00/1.f. x 5.7 ai. x 5280 
S1540/ai./yr. x 5.7 ai. 

Effluent Puaping 
peak flow= 12.5 MGD 
150 ft. total head 

Storage Reservoir - lined 
cap. 235 Million gallons (8 wks storage) 

Site Clearing 
130 ac., heavily wooded, cleared & grubbed 
offsite disposal of 11aterial 

Land Leveling 

Infiltration Basins 
Multiple unit basins with 4 ft. dike 

Distribution PuMping 
peak flow= 6 MGD 
50 ft. total head 

Ad11in. & Lab. Facilities 
assuae adain. & lab. facilities at 
WWTP expansion will be used 

Monitoring Wells - 100 ft. deep 
S4225/well x 35 wells 
S440/well/yr. x 35 wells 

Service Road & Fencing 
130 ac. - field area 

Land 
360 ac. - incl. buffer zone 
salvage value 

Subtotals 
Present Worth O & M 

Coaparative Total 

s3,010,ooo 

S293,000 

S2,291,000 

S535,000 

S93,000 

S761,000 

$479,000 

so 

S148,000 

S155,000 

S18,000,000 
CS5,935,000) 

S19,830,000 

S23,140,000 

SS,800 

S92,800 

Sll,100 

S72,100 

S112,200 

S42,800 

S15,400 

S4,200 

S359,400 
S3,310,000 

• Costs are from EPA Technical Report .. Costs of Wastewater Treat
Ment by Land Application" and are updated to Aug. 1990 CENR=S212> 
for total project costs and June 1991 CENR=5457) for O & M costs 
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TABLE 5-3 

••• SCHEME III••• 
COSTS FOR OCEAN DISPOSAL OF 4.2 MGD • 

Total Project Ave. Annual 
Item Cost O & M 

--------------------------------------------+-----------+------------
Ocean Out£ell •• 

continued used 0£ existing structure 
with no aodificetions or new construction 
(includes larger effluent pumps to pump 
the increase in £low £rom 2.0 to 4.2 MGD) 

Subtotals 

Present Worth O & M 

Comparative Total 

$188,000 

$188,000 

Sl,124,000 

$101,GOO 

$101,GOO 

$936,000 

• Costs ere £ro~ EPA Technical Report "Costs of Wastewater Treet
aent by Lend Application" end ere updated to Aug. 1990 CENR=5212) 
£or total project costs end June 1991 CENR=5457) £or O & M costs 
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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 V Land Cost 

Scheme Application {MGD) Outfall (MGD) Construction & O&M 

I 2.2 2.0 $16,606,000 

II 4.2 0 23,140,000 

III 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 
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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. T~e 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. 

6-2 



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 
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Alternatives and Step 1 - Facility Plan for Expansion 
of Wastewater Treatment Facility and Collection System 

in August, 1988. 

3. Submit final Supplement to Facility Plan for Ultimate 

Disposal Alternatives for approval by end of September, 

1988. 

4. 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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?/% <(}:;11, 111tJw u,eo/tl/ ¥e.. ftJJnc/!«.idlJ · 

Thomas C. McMahon 
Director 

Marc F. Gracie 
Board of Public Works 
759 Russells Mills Road 
Dartmouth, MA 02748 

Dear .Mr. Gracie: 

rff.r:eculei~ ~tee o/ <ff,we',<rmme,ita/ ~,°,<j 

.@.;ea:i<e'me,1/ o/ cff,, ,,,.,,()nmenlal i2aalety &rnt!enn, 
EAvrjton o; · 11:1-e,c !!Atl({t,,m t£o,,t11ol 
lf~ "//{n1ef( !/tNl)I, !!JoJton, JiaJJ. (J,!/{)tf 

October 19, 1987 

Re: Dartmouth, MA 
WPC-MASS-739 
Supplement to Facility 
plan for Ultimate Disposal 
Alternatives. 
Surface Water Discharge 

The Division of Water Pollution Control is writing to you in response to a 
letter sul::rn.itted by your consultant Fay Spofford and Thorndike on your behalf 
to the Division's Tecrmical Services Branch (TSH) dated April 1, 1987 requesting 
our response as to the feasibility of a 2.2 million gallons per day (M3D) discharg(:! 
to the Paskamansett River being approved for Dartmouth by DEX)E. Fay Spofford & 
Thorndike, Inc. also asked that if a river discharge could be approved in Dartmouth, 
what vJOuld be the required level of treatment prior to river discharge? 

In response to your request our tecrmical services branch has reviewed your 
pro:posal and the Division makes the following cannents: 

The Paskamansett is a sloo moving meandering river with a drainage area of 
approximately 26 square 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 10\v 5 to 4 rng/1 range. Nutrient 
levels, h0v1ever, were considerably higher in 1986. 

Fl0v1 data is lirrited 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 ~ills 
Pond. Bel0v1 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 do.•mstream of the faciity. 



Dart:n'OUth, MA 
WPC-+11\SS-739 
Page 2 

As a consequence of the lc,,,v flaw.characteristics the Paskamansett/Slocums 
River cares under the antidegradation provisions of 314 D1R 4.04: (3). 

Because of the conditions discussed above, TSB does not believe that 
the Paskamansett River coold accept a discharge Of this magnitude using 
conventional treabnent rrethods. 

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

PAT/Jt!D/bb 

cc: caro1yn Loanis- Ray S:pofford & Thorndike, Inc. 

Very truly yours, 

Paul A. Taurasi, P.E. 
Chief Engineer 

Marrue 1 Branco, Superintendent Board of Public Works 
Deoorah Graham- Dept. of Environmental Management 
Mr. Heney Lesser-Division of Capital Planning and Operations 
Mr. Richard J. Correia-Division of Capital Planning and Operations 
Lawrence W. Gil - CWPC - TSB, Westborough 
Steve Bliven - Coastal Zone Management 
Phillip Coates -Division of Marine Fisheries 
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U.S. Environmental Protection ·Agency 

Region I 

John F. Kennedy Federal Buildino 

Boston, Massachusetts 02203 

Tt,e Commonwealth Of Massachuset1: 
Water Resources Commission 

Division of Water Pollution Control 
Leverett Saltonstall Bu;lding 

Boston, Massachusetts ( 1 2202 

DISCHARGE FERMI~: 

Name and Address of Applicant: Town of DLrtmouth; 759 Russells Mills Ri.; 

South Dartmouth, Massachusetts 02748 

Application No. - Federal _MA:.=..::.:0~1~0~1~6~0~5----------------~ 

- State _M:.:.-.....:1:.:3::....:7 __________________ _ 

Date of•Reapplication October 11, 1978 

Fermi t No. - Federal ...:MA~0::.::1::..:::0:.:1.::::.6.:::;05:::__ ________________ _ 

- State ....:M~-:.:3~5~--------------------

Date of Reissuance'-------------------------

Date of Expiration May 31, 1984 



AUTHORITY FOR :· SSUANCE 

Pursuant to Section: ~02 (a) (1) of the J ederal Water Pollutic.n Contro:1
• Act, 

as amended (P Jblic Law 92-500) and pursuant· to authority granted by Citap :er 21, 
Sections 2f-5 3 of the Massachusetts Genera~. Laws, as amended, the fol low.~ng 
permit is her?by issued to:. 

The·Town of Dartmouth -------

--------------------(hE re:.nafter called the "permittee"), 

authorizing discharges from the Dartmou·:h Water Pollution Control Facili~ 

(WPCF) to Buzzards Bay -------------

·&uch authorization b~~ng expressly .:ean.d,1.t.ionai .on comp~iance.: by. the·. perm.ittee. 
wit.h ·,all ··terms ~rid condifions :~f 'th~ p~rm:li: h~re.in.~fter 'se't 'ior'th~·.... ... .· ... · 

Th~s Jlischarge .. Permit· is:. issued :join_t~y .by. -~he· U .·S •. ~nvironniental' 
Protection ·Agency and the Division of Wate~ Pollution Control under Federal 
and State law, respec.tively. Each Agency uhall have . the independent rig:1t .to . 
enforce the terms and conditions of ·thi's Pnrmit •. 'Anf'i'.nodifitat'ion,' suspansio::. 
or revocation of this Permit shall be effective only ·.with respect to the Agenq: 
taking such action, and shall not affect the validity or status of this E>ermit 
as issued by the other Agency, unless and until each Agency has conc~rre1 in 
writing with such modi~ication, suspension. or revocation. In the e~ent any 
portion of th is Fermi t is declared invalid • illegal or oth.erwise issued ln 
violation of State law, such permit shall ·:-emain in full force and effect 
under Fede'.":al law as an NPDES Permit issue,l by the U .·s. Environmental Pr ,:,tectio:-1 
Agency. In the event this Permit is decla~ed invalid, illegal or otherwise 
issued in vic-lation of Federal law, this Perm.it shall remain in full force and 
effect under State law as a Permit issued hy the Commonwealth of Masf:achusetts · 
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I. SJ>ECTAT. CONnrr1m1s 

A. Efflu0nt Limits 

From .cff~ctivc dot·e until expiration dnu_ , the pc.rmitte!~ 
is au•:horizcd to discharge from the Dartmouth WPCF 
to Buz:i:ards Bay 
an cff.lucnt whose characteristics shnll not exceed the values 
listed below. ~ 

· Effluent Charnctcri~":ic 

Flow, cu. M/day (MGD) 

Biochemical Oxygen Demand, 

Discharee Limitations 
kg/day (lbs/d.oy) (specif?; units) 

Monthly Weekly · Maximum !fonthly Wcek~y ~Ie.xbu:-:: 
Average • Averne.e Day Aver~B.*:. Average _D_av....___ 

* * * * * * 7570(2.0) * * * * 

5-day, 20°C 227(500) ---------- 30 mg/1 45 mg/1 50 m£/1 

30 mg/1 45 mg/1 50 rng/1 Total Suspended Solids 227(500) -------------------------------
Settleable Solids 

Fecal Coliform Bacteria 

Total Coliform Ba·c terfa 

-----·-·-·· -·-----···· 

-. 
0.1 ml/1 0.1 ml/1 0. 3 nl/2, 

200/lOOml 400/lOOml 400/10~ 

. ], OOCV100ml 2,000,:1.COml 2,000t.CO:: .. 

- : .. 1.5 mg/1 
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a. The pH 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 
cause£ or as a result of the approvad treatment processes. 

b. The total chlorine residual of the ?ffluent shall not result 
in any demonst'l:'able harm to acquat ic life or violate any WP.ter 
quality standard which has been or ·:nay be promulgated. Upon 
promulgation of any such standard, this permit may be revised 
or am~nded in accordance with such standards, the permittee being 
so notified. · · 

· c. The discharge shall not cause visible discoloration of the receiving 
watern. 

d. The discharge shall not cause a violation of the water quality 
standar~s of the receiving waters. 

e. The monthly average concentration of BOD and total suspended soljds 
in thP. discharge shall not exceed 15 percent of the monthly averEge 

-concentrations of BOD and total suspended solids in the. influent 
into the permittee's wastewater treatment facilities. 

f. When. the ·effluent discharged for a period ·of 90 ~onsecutiYe days 
·:exc:~ed's ~ao ·percent' of ··:th:e .-perinit'ted ·:no~·.,lintitation~.·:the ·permi.tte:e 
~hall submi~ to the permitting authorities projected_l~adings_ 
arid .a. program for maint~ining satisfactory' treatment'J~vel~· 
cbnsf'sten t with :~pp.roved :wa t'er '. q\ia1fry .. managemerit ··:plans'.:. 
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i. Monitoring and Reporting 

1. The permittee shall monitor and record the quality and quantity cf 
discharge from the Dartmouth WPCF 
according to the following schedule and other provisions: .. - . 

Parameter 

Until expiration dRte 

Minimum Frequency 
of Annly·,is 

F_l_o_w ____________________ c_o;...n....;.t=i....;.n=u_ou.;;;;;~s_r;;;;...;;.e __ co ____ rd=in=g------"qa ily avg •• max .• i::.in . 
BOD monthly _________ _,,,2"--".4-hoµx_ _ _Q_pinp_osite 
TSS monthly 24-hour Co1nposite 
Settleable Solids dailv grab 
pH daily grab 
Cl2 daily grab 
Total Colifon:t Bacteria monthly .grab 

,:·., .• .. :..·:·.~. •\.~· •.·. ~::.: .,._=···~·, · ... \ _., .. .. .. ~ : ' , ..... 

. . • ... · ----------------------------------------......... 
" .... "• .: -:- -:·-:- -::""·~·--~---:----.. ~.-. ---------....------------~-

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 
inclusiv~. 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 Administrntor and Directort properly filled in and signed,on 
the fifteenth on ·every month, beginning_i_mm ____ e...;;d;.;.;i;.;.;a;..;.t...;;e ..... 1-y ________ _ 
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C. Report inc ancl Non-Crnr.pl:J.ance 

L W11cr e a Gpe?cif-Ic action is 1:cquit cd in n .:i.hove to be taken . by n ccr t.1 ii: 
date,, the pcnnitt:ec Gl,all tiubmit to the Rezj_onal 1'.tl;ninistr~tor anj tl1c 
Director a written notlcc of comrli,mce or non-compli.:1nce witL ea:h of 
the above scheduled dntes, postm.::rb!d no later t!wn 14 dnys follo .. dn0 
each elapsed dntc. Each notice cf ·JlOn-ccmpliance shall iLc:lcce the. 
following information: 

a. A short dcscriptio~ of the ncn-compliance; 

b. A description of.nny nctions tcl:~n or proposed by the per~ittee 
to comply \;ith the elapsed sc he<lule requirclilent without frrther 
delay; 

c. A description of any factors which tend to explain or mitigr..t'.'.! 
the non··co~pliimcc; and 

d. .An esti.m..'lte of the date the iernittce will comply with the. 
clapzcd schedule requirc..11ent ancl an assessment of the prob
abilit)~ that the pcrnittee w:I 11 meet the next schedule re
quirement on time. 

Compliance.shall be reported by: 

a. Submitting the required docUJI.~nts on schedule; or 

b. Indicating in writinc that the required action has been taken. 

2. Where monitoring data is to be subm:lttcd in·! above, the appropriate 
monitorin6 rcpo::t form shall be subi;litted to the Regional /.dminis
trator and the Director at the following addresses: 

U.S. Environmental Protection Agency 
Region I - Permits Branch 
P. O. Box 8127 -
Boston, MA 02114 

Massachusetts Division of Wa tc! 
~ollution Control 

Southeastern Regional Office 
P. 0. Box 537 
North.Pembroke, MA 02358 

Any violations of effluent limits shall be accorepanied by a writtun 
explanation and the steps taken to prevent recurl:ence of the viola
tion. 

3. Sec General Conditions, rnrt II, Items 7t 12, 13, and 17 for specific 
information on reportinz and non-compliance. 
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n. Ceneral Condition!! 

a. All dlschar,:u 11uthorhed herdn shall be consilltel}t vlth the t~r·~• · 
and condl tions of thll penitt. The dlschar,te of any pollutant 1110re ... · .. 
fre~uently than or at a level in excess of, that Identified and · 
outhorlzt'd by ttili, permlt shall constitute • violation or the ter111a -~ 
and conditions of this per111it. Such a violation may result in the impoa
ltlon ot uvil and/or cr!mfnd pena:!.ties u providt'd for in Section 309-, 
~f t~e Federal Act or s~ctlon 42 of the State Act. Facility 1110dificatlons 
additions, and/or expansions that increase the plant upactty 111USt be ·· 
reported to the Regional Administrator and the Director, and this pe~•lt 
then r.,odified or reissued to rerlect such changes. No change in the,• 
facility discharge, including any nev s1gnl£lcant industrial dischar,e • 
or any significant change in the quality or quantity of an exlatins .. c 

industrial discharge to the treatment syste•, "that will result in nev·or 
increased discharges of pollutants from such tre•tarnt syetem may be ~de 
unleea reported to the Regional Adminiatratfo, and approved by · 
Director. Thia permit IIMIY be ..,,difled accordiaily. ln no case are. 
new connections, increased flove, or significant changes in influent 
quantity or quality permitted that vlll cause Tlolation of th• 
effluent limltationa specified herein. 
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z. After notice and opportunity for• he11rfn~. thf• P"rmtt may be modified, 
suspend~d. or revoked in vhnle or in part during Its term for cause 
Including, but not ·limited to, the follovlng: 

a. Violatlon of any terms or condltlons of the permit; 

b. Obtaining a pennit by misrepresentation or failure to diaclose 
fu]ly all relevant r3ct~; 3nd 

c. A change in conditions or the ~xistenc• or• co"d••~n vhfch require• 
elther • temporary or p~rfflllnent reduction or elimination of the 
authorhed dlAcharge. 

' l. The permittee ahall permit the Regional Admtniatrator. Director, and other 
duly authorized Environmental Protection Agency and Division peraonnel 
upon the preaentatlon of proper credentials: 

' •· To enter upon permittee'a premises where an erftuent aource la 
located or in which any records are required to be kept under the 
terms and condltlona of thla permit; 

b. To have acceaa to and copy any reocrd, required to b• k•pt und•r 
the terma and condlt1ona of ,thla permit; . 

c. To Inspect any 110nitorlng equipment or monftor~ng method required 
In this permit; or 

d. To aample at any Intake, va'ltevater treat!llent facility, and/or o•tth1l • 

. 4. ln the event of any change In control or ovnershfp of facilities (ro• 
which the authorized diachargeft orfRinate, the permlttee shall notify 
!he succeeding owner or controller of the existence of this permit by 
J.etter. • copy or vhtcn snau be lotwarded to the R!'rttonal Ad111lni:!ltrstor 
and the Director. Succeeding owners or controll~r8 shall be bound by 
all the conditions of this permit, unless and untfl a nev or modified 
permit la obtained. 

,. All waste collection, control, treatment. and disposal facilities shall 
be operated In a •~nner consistent with the ntvlslon's "Rules and Rrgulatlona 
for Operation and Maintenance of Sewerage Systems and ~aste Treatment 
Fadlltles," as most recently amended. and any applicable Federal 
Regulations and Cufdelines, vhtch reRulatlons are hereby Incorporated 
into and 11111de a part of thla permit. The permlttee shall at all times 
maintain In good·working order and operate aa efrfclently aa possible any 
facilities or system of control installed or utlltzed to achieve com-
pliance vlth the terwia end conditions of this permit. 

6. The fa9uance of thle permit does not convey any property rl~hta 
in either real or personal property, or any e~clu,lve privileges; nor 
does It authorize or relieve the permfttee of any liability for any 



injury to private property or any Invasion of peraonal ri~hts; nor 
In)' infrfngtc'm~nt of Federal, State, or local fo\19 or rl',;ulatlons: no·r 
does lt \lalve the necessity of obtaining any local assent required by 
la..- for the discharge authorized herein. 

7. This per1:1lt shall be subject to such 1110nltorfn1t requirements '9 m.ay ·be 
reasonably required by the Re~lonal Administrator and Director, Including 
the lnstal latlon. 11~e, and mdntrnance of monitoring equipment or methods: 
(lndudlnt. vhere aprroprlote, blolo~knl 1110nltorlnR methods). The 
permltt~e shall orovJde the Regional Adminf9trator and the Director vlth: 
periodic reports on the proper reporting form of £110nitorlng re9ulte 
obtained by a permittee pursuant to the monitoring requirementa cohtaine~~ 
herein. The permlttee ahall maintain records of all Information resulting 
from any 1110nltorlng activities required herein. Any records of 1119nJtorlng 
activities and results shall Include for all samples: .. The date, exact place and time of sampling; 

b. The dates and times analyses vere perfor~d; 

c. Who perfonned the eampling and analyses: 

d. The analytical techniquea/•ethods uaed, including Hll!pllng, ha11.~Ung, 
and preservation techniques; and 

e. The re~ulta of each such analyaia. Any Tecords of 110nltorln~ 
activities and results lncludln~ all original strip chart recording•·, 
for continuous monitoring Instrumentation and calibration and · 
in.alntenance record•, shall be retained for a mtnlmuffl of three years. 
Thia period shall be extended during the courae or any unresolved 
litlsatlon regarding the discharge of pollutants by the permittee· 
or 1,1hen requesttd by the ReRlonal Ad11lnlstrator or the Director. 

8. All lnfontatlon and data provided by an applicant or a penlttee · . 
identifying the nature and frequency of a discharge shall be available 
to the public vfthout restriction. All other infnrmation (other than 
efflqent data) vhich may be sumitted hy an applicant in connection with 
a permit appllcat Ion or which 11ay be furnished by a pennlttee in cimnectlon· 
vfth required periodic reports shall also be available to the publlc ,inle"s .• 
the applicant or permlttee ts able to demonstrate that the dldclosvre o' 
·such lnformatton or particular part thereof to the general public \lould 
~lvulge 11~thods or processes entitled to protection as trade secr~ts 
In accordance with Federal regulations contained in ~J era PatL 124.35 •. 
\11ere the applicant or permittee la able to so demonstrate, the Director 
and the Rr'gtonal Adminlstrator ahall treat the information or the· · ·. 
particular part (other than effluent data) a, confidential and not· 
release It to any unauthorized person. Such Information may be divulged 
to other officers. employees, or authorized representatives of tho. • 
CollllllOnwealth or the United State• Co~rnment concerned vith carrylng out·! 
\later pollution control lava. 
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9. All reports and cOfflfflunlcatlona required hereun,ler are to Le 1'11:tde or 
~ent to the Director of the Division of ~ater Pollution Control and the 
Regional Administrator or the F.nvlronmental Protection Aiency. 

10. Notvlthstandtng 2 ahove, if a toxic effluent stand~rd or prohlhftlon 
(Including any schedule of compliance specified In such effluent 
standard or prohibition) ls established under Section J07(a\ of the 
Federal Act for a toxic pollutant \lhlch I~ pre~ent tn the dl~charge 
authorized herein and such standard or prohibition is 1110re str!ngent 
tt3~ ~ny l!~it~!!o~ ~~,n ~~ch ~3 1 1~:~~t !~ t~ls :c~ml!, :~l~ ~~rm!~ shall 
be revised or modlfled in accordance vtth the toxic effluent standard or 
proh/bitlon, and the permittee shall be so notified. 

11. The provision• of thla permit are severable, and the invalidity of any 
condition or subdivision thereof shall not m.1ke void any other condition 
or subdivision thereof. 

12. Reporting and Monitoring 

•· Quality Control 

Th• pen11ittee ahall calibrate and perfol"III 111a1ntenance procedure• on all 
monitoring and analytical lnatrumentatlon at regular intervals to ensure 
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 samplfn~ and reportln~ period. 

(1) The permlttee 11hall provide the above records and shal 1 
demonstrate the accuracy or the flow 111Casurin~ device upon 
request of th~ Director and the ReRional Administrator. 
T11e permlttee shall !dent lfy the e(Uuent sampllng point 
m1ed fllr e11ch disch11rcr@. 

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

(3) If this pefll\ittee monitors any pollutant more frequently 
than h required by this permit, he shall also provide the 
reaulta of such monitoring to the Director and Regional 
Administrator. 

The sampling, preservation, handltn~. and analytical method• used 1'1VSt 

conform to the test procedures guidelines prepared under Section J04(g) 
of the Fe~eral Act. 
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c. R~porttng 

ll. 

u. 

The re11:.1lu of the above 'l'l"ntloned requlre111e.nu ~hall be reportf!..t ·as: 
nqn!rt,J In ~pedAl Condtfon C. The perr:1lttee shall Include ln tfth; 
nrort any prcvl ously approved non-standard wiethoJs nsed • Permnnent. 
eltmin3tion o[ a dl&charge 11hould be brought to the attention of the:. 
Dl(ector anJ the Regional Administrator vlthln l) daye by• apeclal ~ 
written n~t1rtcatton. A written report should be submitted If ther~ 
have been ~ny ~dtflcatfone in the vaate·collectlon. treatment. and. 
d!e~r,sal r,c1litfea; chang~a In op•r•tional procedure11i or oth~r .• 
~lint[icant Actl~it!e• wh!ch ~l:~~ t~· ~~,~r~ and frequency of ths : 
dtschJrge or othervle• concerd the condltlonl o( thla perelt. 

Certification of Jeportl 

All Hporu ahall be 11tned by th• chief operator of th• treataent b~illt;~
1
. 

and 

a. 

: 1:,. 

1n the cat• of cor-:,ontloH, bJ a prlm:tpal e:.ecuth• officer ~i·; 
at least tba level of vie• president. or hl• dulyfuthorlzed rrp•· 
r~sentativ• If such representatlv« la reaponalble tor the overirl 

0
;l!ntfon of the (acUlty fl::0111 vhich th• dhcharge d.ecrtbed In t:h• 

NPD!S lot• orfglnatea; 

In the case of a partnerahlp, by a general partners 

ln the case of a 1ole proprietorahlp, by th~ propri•tor1 

In the case of a 1DUnlcip~l, State. or· other public facllltJ, by ~ 
either a pr!ncfpal executive officer or ranking elected o(flc141~ 

Ofl Dlachugea 

There ahall be no dlacharg~ of haraful quantities of oil, al defi~~d~ 
pu:-:iuant to 40 c~ 110 and HauschuaetU \later QuaUtJ Standards,. 
including (l) any aubsl'quent air.cndr1ents or revlalon9 made thereto,·;or 
(2) any rore restrictive ll~ltatlon! which may be tmpo~ed othervfae_~Y 
1.w or rt',ulatlon. The authorization of thls permit doe• not preeto,.e 
th-. Inst itut ton of any h~al action nor relieve tbe perml ttee ft'o91 .• ony . 
lt,b1lltlcs, penalties, or responalbllltlea es~abllshed by Sectfo~. lll of 
tlw feJeral Act, by H·1~1.111chu&etu General Lavs c. 21, U27(14). e.nd 42 
a, ot::rndcd. nr.d the Hasst1.chuectU Rules for the Prevention and Cont'r:ol of .. 
OJ l rol lutlon tn the t,;ateu of the Coll'Jt:OnTJealth by any subsequent :arr,cndmen~.• 
thereto, or by any supera~dlng Federal or State legislation. • · .• 
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15. Other Materials 

16. 

17. 

Other aaterials ordinerlly producelf or used in the oper~tfon.of 
this facility, whlch have beta tpeclfically identifltd in the 
appllcotfon, may be dlschar~ed •t the maxll"lum frequency ~nd aaxl1111111 
l~vrl ldr.ntlfled In the •ppllcat1on, ptovfd!'d: 

a. They are not 

(1) ~e•lgnated S9 toxic or h•zaTdou• Uftd~r provisions ot 
~ectiona "JUI and JU, re!!pectsvely, of the re<ln,1111 waur 
Pollution Control Acc. or th• •~~•achusetts Ccn~ral Li1t11 

c. 21, e;57, 58 end the Dlvleion of Water Pollution Control 
Hazardou• ~11ste Regulat lon11 

(2) l.nown to be hazardou• or tosic by the pet"llllttee. e~c•pt tha~ 
euch Mterlah lllllY be discharged In ce•tafn l lmtte,I arv,unt• 
with the wrltteu approval of, and undet apeclal corditlo!MI 
utabl hlied b7 th• Director and the Rr.glonal Ad~lnhtr~tc:.r 
or their dedenated repre,ent111:lvca 0 if the substn:ice wlll 
not posa •n1 lt:ll!llnent luu~rd to the p\lbllc heallh or •d•tfl 

, b. Th• dfscharga of IIUth 11111tarl•l• vlll not ~lolate aprllcabl~ water 
quality etand•rd•: and 

c. The permlttee fa cot notlfifd 'Y the Director and the Re~iOftal 
AJmfnletrator to ellninat• or reduce the qu5nt1ty of such cateriale 
enterlns the v:atertourse • 

. ~ ; .· .'. 
Sollde Dhposd \ :;~ 

r.ollected acreenlngs, aludgea,· and othPr solid• removed !rom liquid 
va~tr.• 1J1l•111J. be dll"pO!!e.f of •n 11u::-~ ~ c-::r.,.,"t u ::o :;-:l'v~r.t .. :.:rr cf e~b 
m.ste~iala or leachate therefr0111 Into navigable vatera or their trlbutwrle•. 

Non-Cr>mp llance 

In the event the per~lttea·111 unnble to comply vlth any of the condlt[on, 
of· thh permit, due, a111ons others ret1.sona. to1 

•· breakdown or maintenance of vast• trent~nt equlpu,ent (bloloalcel 
and phyolcal-c~emlcal eyatems lncludlnR. but not ltmlted to, all 
pipes. transfer pumps. co~pres~orff, collection ponds or tanks 
[tJm the segregation of tre~ted or untr~ated ,wastes, fon exchange 
colU111ns, or carbon absorption unlta), 

b. accidents cauaed by human error or negli~ence. or 

c. other causes, euch •• act of nature, 
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the per!!ilttee shall p't'ovlde the lteitond Admln!.etrato't' •nd the Dlrectot''! .: ' 
vlth the follovlng Information in vriting within five days after COllll!l'!nc•~ 
ment of such occurrence: 

(1) caus• of non-compliance; 

(2) a dncrtpt ion of the non-co111plyl~g d,Jscharge including ft• 
impact upon the receiving vaters; 

(3) anticipated time the condition of non-cor.ipliance 1• expected 
to continue. or if auch condition hna been ·corrected. the 
duration of the period of non-compliance; 

(4) steps taken by the pel"llittee to reduce and ellaln•t• the noa~ 
complying discharge; and 

(5) atep• to he taken by the perwiittee to prevent reoccur•enc• of ~h• 
condition of non-compliance. 

The permltte• shall take all reasonable steps to ... ini•l1e any adverse 
i~pact to navigable vater• r•sultlng fro• non-coapllance vlth any affl~t 
limitation apeclfied In thh peratt. ini:ludlni, auch accelera.ted or 
additional ll'IClnltorlng aa neceaaar7 to deteniilne the nature and impact of~ 
the non-complying diacharge. 

Nothing fn tht• pen,1lt ah•ll be construed to relteve the ,er•ittee from . 
cl\'11 or crhdnal penaltfea for non-co•plhnce, whether or not euch non- : 
complfance ts due to factor• beyond hh contr.ol. auch aa equipment breakd't"lffl, 
electric pover failure, •ccldent, or natural disaster. • 

11 [111g ., hUH 

19. 

20. 
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lypaeHI .. 

1,. 

tl,e diversion or bypass or anr dischar~e from ~aste treat~ent 
(Geil ltiea utilfz"d by th" per11lttt'e to 11u1intnfn Ct>,..;,1 firnc" vlth 
the ter111:t and cond it lon11 of thl!! permit I!! prohibf t •··1, t-xcept 

(1) where unavoidable to prevent loea of 11 ffi or 5rvere prorert7 
da'!llnge. or 

·.:~~-:-: "."~c~••4.••• .,."_ dr11hu1i,,. nr runoff 1'0uld ~a:'l':tV,C any 
fecilltiea necessary for compliance vlth the terms and 
fonditlons o[ thla permit. 

the permlttee shall 1-..ediately notify the Reiionol Administrator 
and the Director in vritlng of each such dlvcrslon or bypaaa in 
accordance vith tbe procedure epeclfled a~ove for r~portlng 
non-compliance. 

Pollutant dl•chargea r••ultlng from b7pasa flo~a and overflova of 
the permittee'• aeverage a7ate'III are subject to this permit. Su:h 
dl~charRca (8ueh as those attributable to combined s~vcrs} could 
cau"e aerloua probl••• in th• recelvln~ vatera. rrtor to 1ettln1 
apeciflc effluent llaitationa qn such d1schar~es, ~dJittonal 
infor~atlon 11 required. The permlttee shall submit aueh lnfol"'llltltloa 
to the Regional A~mlnistrator and the Director as specified ln Special 
Condition I. The aul:!rdttal ahall ldentlf7 and loctlte such discharge• 
and 11hall, •• • ainu~•• de,crlbe the extent and cat:ses of such 
diachar~~s. eatt ... te the frequency and duration of such dtscharJe•, 
describe the eHect on the receiving vaters, and contain such •ddltional 
data u h available to the appllcant. Th-9 permittE"e ,hall aho 
eubmit lta preli•inar7 long-range plan of abate~ent for th~se 
dlachargea. Thia penalt condition shall not abro~ate r~!ponslbility of 
the permlttee to supply additional ln!or1Mtic:.u .eq,1c1-. ... d 1:. :!~7 feder1d 
per~lt arplication form. 

the Rer,tonal Administrator and the Director reserve the rir.ht to 
1M.ke a~propriate revialona to this permit ln ord~r to establish any 
appropriate effluent.limitations, schedules of co~?llance, or other 
provlpiona vhtch may be authorized under the Teder31 and State Acta in 
order to brin~ all such dlscharges Into compliance vlth these Acts. 

SE'wer Ordinances 

the permittee ahall ha;e in effect (ds apecified in 5recial Condition!), 
a aever uBe ordinance and/or R.ulea and Regulations, pursu11nt to Section 10 
of Chapter 83 of the Massachusetts General Laws, accertable to the Regional 
Adlniniatrator and.the Director which, a~ a mlnumum: 
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Prohibits the lntroduetlon by any discharger into the peraftte~'•· 
ecverage system or treat!IH!nt facilities of any pollutant vhic~: • 

(1) l• a toxic pollutant in toxic amounts, as defined in atandarde 
issued from tll!Ht to tin,e under Section 307(a) of the Fed~ra~ 
Act or any applicable State Act; 

(2) crutes a fln or explosion haza,d in pennhtee' a trutment-'wrka; 

(3) cause~ corrosive structural dAmaie.to peTil'littea'a treat~nt. 'rorka,: 
includtn, all vastu vlth pll lover than 5.0; 

(6) contains aolid or viscous aubstanc~ in amounts vhich voula cause 
obstruction to the flow ln sewers brother interference wit~· 
proper operation of the permlttee'• treatment worka; or' ; ·· · 

(S) in the case of a 11.11jor contributing Industry, H deftnetl here1n. 
contain• an Incompatible pollutant, as further defined herein, 
in an a1110unt or concentration hi excees of that alloved und·er 
arandards or guldelfnee issued from time to ti11e purauant to 
Sectlona 304, J06 and/or J07 of tha Federal .-Ct, or pureuirit. to 
any applicable State Act; or · 

(6) has not been subjected to any pretreat11ent that .. , be ra1ulred 
under Federal or State lav. 

b. lequires 45 days prior notification to the peralttee b7 any p~iow 
or persons of a 

c. 

(1) proposed substantial chense in TOlu11e or character of }Mllutant 
over that being dtach•rRed lnto:tba peralttee'• treatllf!!nt .works 
at the ti•• of issuance of this per.it, · 

(2) proposed nev dlach~:;e~ !~t9 th~ p~t'llittee'• tteat11oent votka 
of pollutant• fro11 any source which would ba a new aource ·_aa 
defined in Section 306 of the Federal Act. if such sourca ~ere 
dhchergfng pollutants. or ::·.~· 

(3) proposed nev dlscharse into the parmittee'• treattient·vork• of . 
pollutants fro• any source vhlch would be subject to Sectioq 301 
of the Federal Act if it were discharging auch pollutants~ .. 

Requires any Industry discharging into the pennlttee'a tre•~~nt 
~orks to perform auch ~onitoring of Its dlschargee as the perlllittee 
may reaeonably require. including the installation. use. and inatn- .. 
tenance of monitoring equipment methods, to keep records of the result, 
of such monitoring. and to report ·the results of such 1110nitoring · ··' 
to the peraittee. Such records shall be •ade available by t~e· 
per~fttee to the legJonsl Administrator and the Director up~A·. 
request. 
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4. Authorize• the pel'lllittee'• autharfz d 
upon, or through the pret11la f e representative to enter into 
permfttee'e trPntllle'nt vo-L ea oh any industry dtsch~rting into the• 
t 1 .... to ave acces t d o n5pect any mon(tortng e f s o an c~py nny records, 

·aubaectlon (c) b ~u pment or method requited under 8 ove, and to sampl di · 
treatment vork11. e any !!charge into the penalttee'• ·. 

21. Changes in DJschar .. ea to Treat-nt 0 
•"- Faclllties 

The pernilttee shall notif 
of any discharge apeclfi dy tlhe Regional Ad~1nJ1tr1tor and the Director 

• . . • e n Ceneral Co dlti 20 
o. '"4' udle un wnicn 1t co111111 to the n on (b) hPreof wHhin JO d•y• 
permit may be lftOdiffed accordingly. attention of the pennittee. This 

22. llcappUeatlon 

• If the Pet•ittee dealru t 
of thl• peraft, It •hall r:aco~tlnue to dfacharge after the ell'plratJ011 
at least 180 daya before PP yon the application forms the 1 

thte per111 tt expt rea. , n n uae 

23. Definition• 

for purpo•e• of thi• perait, the follovlng definition• 
g •hall apply 1 

le5ional'Ad•fnletr•tor - llesional Ad•inlal 
Protection A rator, Reiion r, Envlron111ent•l 

J>lrec:.or -

J)fyfafon 

~-
ftstional Pollutant 

:~ Sample -

Co gency. John F. kennedy Federal• lldi vern~nt Center Bo ~u n1, 
A • ston, Hassachu~etts 0220J 
ttention: Penn1ts ftranch 

Director of the Kaasachuse~ts Di•iaion 
Pollution Control of Water 

Haasachuaetta Yater ftesourcee Cow.I i 
!''-•~!~ ~! t!::~:~ ~'!!:i•*tJri "'""··- .. as.on, 
Saltonstall BuildJn; 100 ~ b .. f~o .. , ~ev"rei.;. 
Boston, Massachusett; 02202 m r 'e Street, 

The 111ean value ta the arlth 1 
or total colifor• vhich meldt be ~•n unless used for f•~•l 

• I/Ou e • geometric mean. 

Dhcharge lll•lnat Ion Sys8em Permit INJ>nl:'~, 
under authority of 402~~ - A pet'llltt i111ued 
Control Act; aa amended o(P blet edP1al Water Pollution 

u C L~w 92-500). 

An individual sample collected in• period of 1•11• 
than ·n minutes. ~ ~ 
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A sample.constetini at• ainlmuffl of -rab aa111pl~• 
taken hourly during the period apecHied In the : 
!'l~ctlon on '!ont torfn1i:" .and Rep or tin~ and combln!!d 
proportional to fl0\1 1 ·or a anmple cont lnuously 
collected proportional to flov over that aamc 
tke period. 

The average Of a mlnlllUII of three COlltpOSite SB!llpfea. 
taken on three aeparate days, or at least one 1rab. 
aa~~le per day. ta~en·~n three aeparate day•, aa '.; 

• required for the parametltl' being reported within !'.·· 
week. · 

The average of a mlnbiu• of tvelve c0111poaite alffliple• 
ta~en on tvelve separate day•. or at least one 1rab 
sample per day, taken· on twelve aepa1:ate day1, •e:. · 
required for the para,eter being reported within a · 
calendar aonth. ' .- : ~. · 

I 
A value not to be exceeded by any cmnposit• or g~b. 
aample, •• appropriate. 

In!t3nt~neous ~ - A value not to be exceede~ in any grab aa111ple. 

Avera0e - The aritlnetic mean of values taken at th• frequency 
req•1lred for each parueter over the specified period. 
For total and/or fecal coliforma. the average a~~ll be 
computed., the 1eometrlc •ean. 

.. ... :: 
Incompatible Pollutant - Any pollutant, other than biochemical oxygen df!llland, 

suspended solids, pH, fecal colifor• bacteria, o~ 
ad~ltional pollutant• idl!!'ltiCled In the permit, . 
which the treatment vorka vaa not designed to treat 
and doe, not remove t~ a aubstantial degree. 

Major Contributing Industry - One that: 

l. Haa a flow of S0,000 gallon• or 1110re per average 
work day; 

2. 

3. 

... 

H119 • flov treater ·than five percent of the flmt 
carded by the municipal system receiving th~ '.. 

~waste; 

Haa in it• vaateaa toxic pollut•nt ln toxlt~amountd 
ea defined in standards issued under Section J07(a)~ 
of the Act; or 

ffaa a significant i•pact 1 either eingly or.tn
combination vith other contributing lnduatrlee 
on a publicly ovned treatment vorka or on the'. 
quality of effluent from that treat11et1t vor~~-
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Tha following abbreviations. vben used. are defined balD'II: 

Cu. M/d1y or ffl/day 

·~~l 

ug/1 

kgpd or l:g/day 

Temp. •p 

?NFtt or TSS 

DO 

BOD 

UH 

Total ·P 

COD 

roe 

Surfactant 

pH 

PCB 

CFS 

MCD 

OU & CrHH 

Total Colifot"lll 

Turb: 

cubic aeter1 per day 

m1llfgrams per liter 

aicrogram9 per liter 

kilograma per day 

temperature fn degreea Centigrade 

temperature fn degree, Fahrenheit 

total nonfllterable reatdue or total 1u,pended 
soUda 

dia1olved oxygen 

five-day bfochemlcal oxygen deMand u~l~•• 
othervi1e apecffied 

total (jeldahl nitrogen as nitrogen 

8.llllonla nitrogen aa nitrogen 

pound1 per day 

total pho9phorus a9 phosphorus 

che111lcal orygen demand 

total organic carbon 

1urface-active agent 

• measure of the hydrogea Ion concentratiO'II 

polychlorlnated blphettyl 

cubic feet per second 

•llllon gallons per day 

hexane extractable eatertal 

total coliform bacteria 

turbidity measured In Jackson Candle Unit• (J111) 



Fecal Coliform 

ml/1 

ml 

SU 

N03-N 

N02-N 

N02&N03 

Cl2 
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total fe:al coliform·bacteria 

milliliter(s) per liter 

milliliter(s) 

standard unite 

nitrate nitrogen as nitrogen 

nitrite nitrogen aa nitro$en 

combined nitrite and nitrate nitrogen as nitro£c 

total residual chlorine 

Note: Average pounds ~f pollutant per .day equals the average_conce~tration. 
in (mg/1) times 8. 34 times the average flow in million ·gallons (~·fG:C). 

Example:· 30 mg/1 x 8.34 x 2.0 MGD = 500 lbs/day 

This permH shall become effective 45 days after the date of the sfgrrs.ture· 
of the signatories listed below a~d shall expire on May 31, ·1984 

Thomas C. Mc.Mahon, Director 
Division of Water Pollution Control 
CommonwHalth of Massachusetts 

Leslie Carothers, Director 
Enforcement Division 
Environmental Protection Agency 

Date 

Date 
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Chapter 3 &, 9 

T H E C O H H O N W E A L T H O F H A S S A C it (.I S & T T· S 

In the Year One Thousand Nine Hundred and Eighty-lour 

AN ACT AlrrHORIZING TltE INCREASE OF OCEAN DISCllARGE OF WASTEWATER BY TllE .. 
TOWN OF DARTMOUTH AND PROVIDING FOR A STUDY OF THE OCEAN DISCHARGE OF 

WASTEWATER BY Ta£ EXECUTIVE OFFICE OF ENVIRON~LENTAL AFFAIRS. 

Be jt enacted by the Senate ond House of Representatives in General Court 

assembled, and by the authority of the serne, es fol101vs: 

SECTION 1. Notwithstanding the provisions of sections thirteen through 

eighteen, inclusive, of chapter one hundred ~d thirty•two A of the General 

Laws I 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 

management; PI"':l~.ided that said department determine.s that there is no other 

4isposal. jll~thoq, .µicludi.ug . land eppUc~ti~n. ,.that may ~e approved by fede~a.l 

and state agencies; that such improvement and in~rease 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 degradation 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 applicable for any single project of 

improvement of the wastewater treatment facility and appurtenances referred to 

in section one or resulting increase of ocean discherge approved within six 

years after the effective date of this act. 

SECTION 3, The executive office of environmental aff~irs is hereby 

authorized and directed to study · and investigate the consequences of, and 

alternatives to, ocean discharge of wast~water into the ocean sanctuaries of 

the commonwealth and shaJl report the results of such study and investigation 

to the General Court by filing the same with the clerks of the senate and 



:2 

house of representatives no later than July first, qineteen hundred and 

eighty•five. Said study and investigation shall be conducted in cooperation 

with representatives of the department of environmental quality engineering 1 

the office of coastal zone management and the depart~ent of environmental 

affairs, together with such representatives of affected colillllunities or other 

interested parties as th~_.!e~ret.ary of . .said.-executive office shall designate. 

House of Representatives, December ,.i, 1984. 

Passed to be enacted,~ e-J.\-~ , Speaker. 

In Senate, December / V, 1984. 

Passed to be enacted, ~-{&~ ~-~.r, President. 

December 19 , 1984. 

Approved, 

f . 
.fl .· :') ' l.((/lt,(if I .., .· '[ 'Y t , ~ ., 

·~ , V, :·j~ Governor. 

, / 

(;' 
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at Y%mm;;.n u:ea/?£ 611 Jfh..J.J.ac~~tt.J, 

OFFJCE OF THE SECRET ARY 
STATE HOUSE, BOSTON, MASS. 

Rules an.d Regulat:icm.s filed in. this Office under tr..e proui.sions o; 
CH.A.FTER 30A a.s amended. 

Filed by ___ o_E P_A_R_TM_E_N_T_O_F_E_Nv_r_R_m_ir_1E_r1_T A_L_M.AJ_'·_f A_G_E~_tE_N_T ___ _ 

OCEAN SANCTUARIES 

Date Filed _______ ,J_,_,,,..y_J_a .... , _1 .... 0 ..... , 7_8 __________ _ 

Date Publisbed _____ J_u_1_v_2_0_,_19_7_8 _________ _ 

Chapter 233, See. 75 
Printed copies of rules and regulations purporting to be issued by 

authority oi any depa."T"i::r!lent, commission, board or Officer of the 
Commonwealt.'1 or any city or town having authority to.adopt them, 
or printed copies oi any ordinances or town by-1.av;s, shall be ad
mitted without certification or at"~t.ations, but ii this genuineness 
is questioned, the court may require such certi.ficatio:n.s or at=-c...esta
tions thereof as it dee!!l.S necessary. 

Anes~ed as a ~rJe copy 

PAUL GUZZI 

_/) 0 (L,~ -r~ .,L:_J_ no-
SECRETARY OF THE COMMONWEALTH 

S.30 
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'e...//t,,t:; t:./C///(,//t(//l(r',•e,(.,i(,t,/t 7 (.,,/{, (.,t.J,,,J,.N, .. vv/t-UJC..-t-.J 

G"°zeclW'r-t1 ~%e q/G"!r.i/'MmMla/ ~,;,,~ 

*a..w.lm=I ~ 6!.::-.-/'Mme1u"a/ v&"<ZA~vneM 

.:if:#ve.11' Ya0c11.:f-ld/ &?t.uU'i«;r, ~N ..... AmNl-1 ~~ 
J'tltl 1f'amb1~1 .%-t1,L ~61''911 a!!J't:J' 

July 7, 1978 

Honorable Paul H. Guzzi 
Secretary of the Commonwealth 
State Bouse 
Boston, Massachusetts 02133 

Re: Re2ulations .on the Ocean Senctuaries 

Dear Secretary Guzzi: 

In accordance with ;he provisions of G.~. c. 30, s. 37, I am 
enclosing regulations adopted by me as Cocmissioner of the Depart
ment of Environcental ~..anagement pursuant to the authority of G.L. 
c. 132A, ss. 13-16 and 18 and G.L. c. 21A, s. 2 entitled "Ocean 
Sanctuaries Regulations." Public hearin~s on these regulations 
were held in Boston on June 21, 1978. Please find enclosed one 
original and tw'O attested copies. The ef:ective date of this 
Regulation is July 14, 1978. 

The purpose of these ~egulations is co amplify and clarify the 
provisions of the Ocean Sanctu..aries Act. It is estiin.ated that the 
net fiscal effect will be zero or positive. 

In taki~g this action I am using all feasible means and ~easures 
to ~ni:nize and avoid environcenta.l i:!ipact, and I so find, as 
required by G.L. c. 30, s. 61. An enviror.mental assessment for::n ~as 
prepared for this project and t~e project has been deter.:ri.ned to . 

. cause no significant damage to che environment. 

REK:kc 
enclosures 

Richard E. Kendall 
Commissioner 



CO~CN?r"EALTR OP L~SSACEUSETTS 
EXECUTIVE OEICE OP E!i'T!ECNME?i'~AL A.3':'AI?.S 

DE:PA...tt~TT OF ~,J..R~f'.~'!.tiJ ?t!A!T.A.GEUEm'!' 

Oc:E.AJT SAMCTUA?.J3S REGuLA·TIC!rs 

G. L. C. 132.A., SECTIONS 13-16 AlTD 18 
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1.0 l.uthorl~ l 

2.0 Pu..-;,ose l 

3.0 Ju.-isd.iction l 

4,.0 De.fini tions 2 

s.o E:c:virom:o.en tal Policies 5 

s.o Miscellaneous 7 

1.0 ::F::-ob.ibited Acti'"7'ities 7 

a.o J..ll owed A.. ct:i;rl. -:ie s e 

.1 Coolant disc~a~ges .8 

.2 :ac11ities.or c!isci::.a.:"ges a 

.; Cables 8 

.4 ~el 2?ld shore protection p::-ojects e 

.5 0-;:ier i.:I;)ro,e:ents 8 

.6 ii.sh 9 

.1 Education 9 

.s Sand a:nd g::ra:;-e1 9 

.9 Wastewater t::'-e e. 't::e:i-: 9 

9.0 07ers:igb.t b7 !IE'...! 10 



l.O Autbori t7" - T!lese re~.J.lations ce p:'Oc.w.gated bj tl:.e ~pe:-=.e!lt o'f 
E:::.vir~e::::al ?!.a?lagei::.e:·, t,u:rsua:=:: -:o G.L. c. 21> .. , ss ... 2(2), 

(5),(9),(lO),(ll),(l3),(l;),(l6) a~d (28) i.!l order to ca=-J out -:J::.e 
proVisions ot G. L. c. 1321, ss. 13-16 and 1e, the Oce2.:1 ~c-t-.::.a...-ies 
J.ct {herei.na.:!'ter "the Act"). · 

2.0 Pu..-oose - T~ese re.gula~ions a.re promulgated i::. order to (a) deti!:.e 
end e.:cpla.i.:l t.::g la:ogua.ge of t=.e .A.ct, (b) set out the 

procedu.::-2.l c.e~s bJ w!l.i.c~ tb.e Depa.rter:.t Viill e."tercise its reS';)o:c.-
sibili ties under the Act, (c) explain the respo~sibilities oi other 
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state agencies under the Act, e.nd (d) detail bow t~e Depa=-~ent intends 
to ensure the inter-agency cooperation ma;:idated by Section 18 of the Act. 

It is the intent ot ti::.e Depa:-:ent that t..'lese regulations "ce 
consiste:c. t wi 't!! a."lc. to::::::. a 'Cart o'! t=i.e Co.i::!:!.cr.weal th' s Cca.s~ Zo:::::.e 
lJL.,.,.,ageo~z::.t ?rog::-a::i (c.erei:lo~ter 11 CZM ?:-o=_c:.:111 ) as :. t has 1:ee:::l pro=lll
gated a.:ie de=i:=.ed b7 t~e regulations is~~ed p....:=sua.:,,t to G. L. c. 21.! 
e.."ld e::iti tled 11:Bstablish!:::le!lt of tb.e Coastal Zone Ma.,.,aga=.ent ?=og:ra:::i 
by the E::t:ecuti ve C::'fice of E:l .. r:...:-o:c.=e::ital Affairs" (l:.e=ei::.a:'ter 
11CZM Regula tio:is"). ~=.ose regi.::.la tio:c.s es-:.ablisb. the C~ policiss, wr..icb. 
are part of the CZ1! ?:-og::-a::i, es sta. te env:iror.:en ta.l policj, . end t!::.e 
Depe.rt!!le!lt sb.al.l ca_-::y tb.eo out i.!l. accordance with. G ... L. c. 2Li, s.2. 
See Section 5.2 ot t~esc regulations for a state~ent of tllose policies 
a.s tb.ey :-elate to the Act. .Furt..1.e.:-more, the Depari:!:lent sh31.l 
interpret its st~tuto=7 2!.lthorities a.ZJ.d i?:!ple~e:c.t its ec~;~;strative 
procedures, policies ~~d actions so as to be consistent with the CZ!!! 
Progra:::., e:,ce~t "wb.en ( a) to do so would ::-equire 2!l action i::;er::ussi ble 
at law, or (b) the Secre-;a._""7, pu=sua..~t to tr:.e co!l.1..41.ict resolution procetu:-es 
ot G. L. c. 21A, s.4 and Sections 6.20 - 6.26 o! -:he CZM Reg'..11.ations, 
has ::-esolvec. ~ coc.:'lict 2.!?.d r:.as d~te~ed. tb.at the CZ'...i 
policies should o~ s~ouJ.d ~ot apply. T!:ese ::-egulations, bcnever, 
a::-e e.doptec. i.!J.depe!lc:~ntl;; u=.c.e:- t1:.e .Act 2.::ld wculc. re-~;.,., i.."l fuJ...l 
force a::d. effect i::. tl:e absence o'! the CZ1! :Prog=a:::l. o= t.!:.e CZM 
Regula t::..c::.s. 

!n accordance ~~tb. Sectia:c. 18 of the Act, these~=e~atio~s do 
~ot ::-equ.i:-e e.::::J' pe::::::d.~s othe::- t~ t~ose el=ealy ~e~.J..i::-ed by law, 
but 'the;; do e:::;,lai..n tte :-es;or..si'bili t::..es of ct.b.e:- s-;2."";e a.;e::.cies to 
:;::i.a.k:e tb.ei::- pol.icies, pe:r:rl. ts, licei:::.ses or e::J.Y otb.e::::- ac ticn co=..::'o:-::i to 
the Act, as Sectio~ 18 requi=es. 

3.0 Jurisdiction - T"~e provisions of these regul.ations s!'!211 be effective 
on July 14, 1978 i::,. t~e five ocean Se.:!lc-:i..:.a:-ies c.e'!:!.::lec. 

iil G. ~. c. 132A, s. 13(a)-(e): a copy oi w~~ch is a~tache~ to t~ese 
regulations e.s Appendix A. 
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4. C De~ t:!.o:.s 

4.1 "J.ge.:ic:711 :iee.r..s any boa..""'d., 'cod7, cor:::::!.ss!.c?!, ccr?s, cou:ieil, depa.:-;
:i:ilellt, d.!.Tisio:::i., o~!ice or a..~~~e1s-::-a.~~7e u:.it, ~owever labeled, 
ac.d 8ZJ:3' au ~o::-:. tj' ct fC.7 po 1:. 't'1 cal sued!. v1 s1 o::i whi cb. is sp e ci!i cally 
c::-ea t ed. as an e.u t!lo:::'i:t:y u::d er s-pe c!al or gel:l. e::-a.l law. 

4.2 ncape Cod Ja~ior.al Sea.s=.ore" c.ea::s ~e area c.eti:Led. 1: Sect:10::. l (a) 
o! ?. L. S7-~26, 7S S-:at. 294. 

4.3 "Ca.re e:o.d coc-:rol" mea::is n::a:e.ge::e::i.t and. shaJ1 bave the sai:e 
mee::,i'""tg as the p:c.ra.se "gene:ra.l ca:e e.:.d O?e:rsigc.-=11 i:1 G. L. c. 21, 
s. l, wbich provides that .:m::M shall b.a.ve ge:o.en.J. ::-es;,crc.sibil1 t7 
for the 11 ge::.eral ca:-e 8.!ld oversight ct t.=.e e::.vL-ot:::e::rta.l :i.a.?!&ge
=.ent ot the Co:c:::.o:wealth ao.d o! its adjacent -;;aters" e:cl that .I.EM 
has a mandate 11 to propose a:id. carry out mea..su.:res for tb.e protection, 
conservation, control, use, i?lcree.se L"'ld develop=ie!lt tbereot." . 

"tare a.:ld control" sb.al.l also ::iea..--i t::i.isteeship 1:l the se?J.Se ·o! tid.ueia.:ry 
p:rotect:ion. See Section 9.0 for a desc=i.:;,t:1.01:. o! b.ow lm:M inte::id.s to 
u:ercise it.a "ca=e a:!d. control" .espc::.sibili't:7. 

4. 4 "Co=.ercia1 or i:ldus L.l.al wastes" ::ea:r:.s ar!J' useless, \:::~:r.anted, d.!.sca.."'"ded. 
or e::rvi.rollt!len ta.lly ha.i.-::.ful a oli d., liqu.i d or gaseous :.a. te!"ials 
resu1t-4.,.,g trc:::n coz::::!e?'cial o:::-·ind".lstr:.al e.ctivi.ties, i.?lcluding, but 
not limted to, g2.:'ba.ge, rubbish, the:-::i.e.l c.isc::.a.rges a:c.d sewage. 

4. 5 "D&pa..-t::ie:i t II tie ans the Dep a..=t::l e:o. t o t '.:;ti r- -o:t:?.:e:::ta1 :M' a:n 2.ge?:1.en t, wb.i ch 
is located on the 19th floor of 100 Ca.;:t"orldge Street, :Boston 02202, 
telep~01:::.e (617) 727-8893. 

4 ... 6 "E:rte:1sicn · cf t.l::e lateral bo'l.:?lde...7 o! New Ea.:npsbire 2.:1d ?!assa.cl:::o.:s etts" 
.mea:c.s t:.e lateral seaward. bound2-7 bet1iee!l. the two states tb.a:t is 
es-:abl.ished by inte=s-:ate co~pe.ct, e.g=ee:e!l.t, judicial decision, 
er as otherwise provided by law. 

4. 7 "E.:cte::?.sion ct tb.e late::-a.l bol.:!ldS-J°' o'! ~cc.e !sl.et?.d a.::d M~ssachusetts" 
means the lateral. sea.112--d bou:::idary betiveen the -:wo sta.tes that is 
es't.abl.ished b7 i=.terstate cc=:;,ac~, ~-::-ee::?:.t, ju.!ic~a.l cecisioz:., 
or e.s c-:l=.e:-.r....se pro.id.ed by la..v. 

4.S ··"'~2::-:i..:::le bou::.=.a.-y =..ap" ::ea.:::.s -:he M.2...-'..=e 3e1=:::.a..-y ~p ct t.::ie Cc=c::.wea.l "th 
p:""ep2--ed pur~t to Ch.a.pte= 810 of the Ac~s ot 1970 e::cd Cl::.apter 1033 
o~ tl:.e Ac-;s o'! 1971 b7 the Depa:: ;....e:i-: ot ?ublic i'orJ.ts, DiV'ision r;rt 
Yaterwa.J"s, dated Decec"oer 1971. 

4. 9 ''lfea:r.. low wate= l~e" means the a.ri t:b:::tetic z:ee:i. of the low water 
heights obser7ed o,er a specific 19-7ea.r MetC?lic Cj"Cle (tb.e National. 
!id.al Da:tum E)?oc:1) end ~ba11 be detez •-ea usi .,..g t:.e '!lau.tical c;..ai"ta, 
h•-bo::- e1,,,a.,..ts se::-ies (1:50,000 a:o.d larger), prei)2.rec. by t.!:.e llationel 
Ocean Su.-vey, U. s. Depart:lent ot Co=.erce. ?or those ccasta1 areas 
not cowered by such ~ublished b.a.:rbor c1,,,2=ts, t~e mea:1 low-water l.:i!le 
sbal.l·be deteJ::i::led ;si.:lg hyc:.rog::-a;l:::ic s.::....-vey data obt~i-able f=oc 
the :B'atio:c.a1 Ocea:i Su_-,..yey. Per the ;~Ja~d bo'l.:?!da.."""ies ct the ocee.n 
S2llct,;.a.ries, see the oftici.2.!. =:aps ot t~e ocea:::. S2?1Ct"'..l.2.::"ies t~at a:"8 
avai1a.ble for i:ls-oect::ion at tl:!e office o"! t!:le Ocean Sanct'.ia:ries 
Coord!.?:.atgr i?l th~ Depa.rt:et1t. · 
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4.10 "Y.:!..les" ::e:i:-.s ~a.1.:~:..:a.l =:!.les. 

4.11 

4.12 

4.13 

4.14 

,.15 

"O!!sbore" ::.ea."ls sea\1arl of the ::iean low water l.il:le. 

"OnlJ" feasible alternative" means tb.at, other than the proposed 
discllarge, t.b.ere is no met.bod ot solving the particular water 
pollution problem, i!lcluding la:ad application, that: 
(a) w1ll be approved by the appropriate federal and state agencies; 
(b) is consistent with t.b.e inte?ltion and purposes ot the Act; and 
(c) is ot equal or greater effectiveness in avoiding degradation 

ot the water quality of the at!ected ocean sanctuary. 

"Public necessity and convenience" mee.ns necessary to the public 
interest. This standard sb.al.l be ar...m.inistered by the applicable 
state agency otherwise involved in approving the project, subject 
to the general oversight function of the department described in 
Section 9.0. In applying this standard the applicable state 
agenc1 shall consider the following factors: the financial and/or 
tecb.:c.ical abi11ty of the person proposing the project to build and 
maintain the project properly; whether the facility or use, if any, 
existing at the time the agency approval is requested is inadequate; 
whether either the public, ~hich rNJ.Y be represented by several 
individuals or a representative group, de~onstrates a need for 
the facility or use or that appropriate state or local public 
otficials deem the facility or use necessary for the public's 
safety or welfare; whether the proposed facility or use will serve 
the public interest; whether the proposed facility or use will,, 
seriously alter or other-Rise endanger t.b.e ecology or eppearance of 
the ocean, the ~eabed or subsoil thereof, or the Cape Cod National 
Seashore; end the extent to which existing uses or facilities will 
be affected by.the proposed facility or use. In all cases the 
agency shall act pursuant to the statutory policy expressed in 
Section 14 of the Act and sba.11 consider these regulations and any 
determinations made by the Commissioner in determining whether the 
public necessity and convenience standard has been met. 

"Refuse" mea.:o.s a:ny useless u:owa.:ited, discarded or environmentally 
bar.:n:fu.J. solid material, whether combustible or non-coobustible, and 
includin.g, but not limited to, ga=ba.ge, rubbish or sludge resulting 
!rem any ac ti vi t;y. 

"Seriously al te:" includes, but is not limited to, one or more of 
the 
(a) 

(b) 

(c) 

folloW-:..:..!lg actions: 
removing, excavatingt or dredging any soil, s2!ld, g:-e.vel or· 
other l?l.inerals or aggregate material of mzy kind in any 
significant a.mounts: 
cha.ng'i_ng drainage or flushing characteristics, sali."li ty distri-
bution, sedimentation or flow patterns, flood storage areas or 
tb.e ~ater table, to more than a negligible extent; 
dumping, discharging, or !illi."lg with a:rJ.Y z:.e-:erial of a..""J.7 k-4 :nd 
th.at cou1d sign~;~cantl~ -~egrade water quality; 
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(d) 

(e) 

(t) 

(g). 

(h) 

d.rivir:lg pilings or erecting buildi:::J.gs, structures or obstruc
tions o! any kind ot a.cy signiticant size or qua::ititj', t1bether 
or not they inter:'ere witb the fl.ow ot wate=; 
dest:royil:g or adversely attectil!g in more than a negligible 
way &:rJ.:3' pl~t o:: an1""aJ lite, i!lclud.i:g sl:elltiS!l and fisheries; 

~ the tecpera~"1I"e, biochemical oxygen demand (:BOD) er 
other natural cb.a.racteristics o! tbe water so that there 
1s a·more than negligible adverse e!tect on the marine 
envirolll:lent; 
sign.i.f'icantly incree.si:ig tbe development of al.ready developed 
areas; 
developing e:IJ.Y previously undeveloped or natural areas. 

4.16 "Solid waste :c:ia.terlal" b..a.s the S2lile meaning as refuse. 

4.17 "Sound conservation practices11 oea:ls practices design.ec. to 
ll:.aintain, increase or restore existin8 !infish or shell.fish stocks by 
the manage1:.ent o~ resources. 

4.18 11 St:ructu=e" r:ieans any 9T''!tn-made object o! e:ny kind that is not 
te!llporarily ti:x:ed to the seabed, or ter:iporar'-1y moored in· the 
waters above. 

See Section 5.2 ct these regulations regarding a.dditional definitions. 



5.0 ?nT1....-ac::1ental Policies 

5.1 Inso!a:r as they relate to the responsibility ot the Depart:::ient to 
protect the ocean sanctuaries from ar,;,y e:rploi tatiou, developm.ant or 
act:1. vi 't7 tbat wou1d seriou.slJ" alter or otherwise endanger 'tb.eir 
ecology or appea..""ance, or the Cape Cod liational Seasbo:re, the 

e:ar.1.:romnental policy ot the Depart:.ent sha11 illclude, but not be 
l.1mited to, tb.e !ollo\11.llg policies: 

a. 

b. 

c. 

d. 

e. 

... ... 
B• 

Protecti:c8 ecological.1,- sig::rl.i'ica!lt resou..-ce areas (salt :c:ars.b.es, 
shell.fish beds, d'Ut!es, beaches, ba..""Tier beaches, and salt 
ponds) to:: their co:itrlbution to mari.?!e producti-rlty and value 
as :iatural habitats and storm bu.:tters. (CZM Policy No. l). 
Protecting complexes of m.s.ri.ne resource areas of mrl.que produc
ti:vi t;r (Areas for Pres~rvation or Restoration (APR• s)/Area.s ot 
Crci. ti cal Environmental Concern (ACEC' s)); ensuring tba.t acti v-
i ties in or impacting such cccple:i:es ell.owed by Sections S.l-8. 9 a.re 
designed e.::id ca...-ried ou~ to minimize adverse effects on I!!.2...."""ine 
productivity, habitat values, water que.lity a:o.d stonn bu:ffer:i.:c.g 
ot the entire co!iJ:Ple.x. (CZM Policy No. 2). · 
Supporting tbe att.a.i!u:ent of the national water quality gee.ls 
tor all waters within the ocean sanctuaries th...-ough coordination 
with e::r::istlll.8 water quel..i ty planni'l"lg and !:lBI!a.genent activities; 
en.suri:J.lg that all activities in the ocean sanctuaries al1or.ed 
by Sections 8.1-8. 9 a.re con.sisten"t with :f'ede:-al a::::id state 
ettluent limitations ~d water quality standards. (CZM Policy No. ;). 
Ensuring th.at oonstr..:ction in the ocea::. sanctuaries allowed by
Sections 8.1-8. 9 is conditioned so as to rn1ni rn:1 ze interference 
with wate:r circulation and sediment transport a!ld to preserve 
water quality and tla.rllle productivity; e::isu.r:ing that flood. or 
erosion control projects e.l.lowed by SectiO?J.s 8.1-8.9 8-T-e issued 
permits only after it h.a.s been determined by the permitting agency 
that there wi.11 be no significant adverse effects on the project 
site or adjacen.t or down coast cee.s. (CZM Policy Ho. 4). · 
En.sur:ir.g tbat dredging a:od disposal of dredged l:lS.terie.l al1owed 
by Sections 8.1-8. 9 rninirni ze adverse e!tects on water quel.i tJ, 
'Dbyaica.l processes, m:a....-ine producti "ri. ty &:id public heal tb. 

1CZM Policy No. 5) • 
ccorr:::noda~~'l"lg of=-shore S2.?ld e.:c.d gravel rnir1ng needs al1owed by 

Sections B.l-8. 9 i:l. 2-"'"'eas 2.!ld in ways th.at will not adversely 
a:f'tect m.a.r1-ne resources end naviga:tion. (CZll Policy No. 6). · 
Encouraging the location o:f' t!:arit:i.lne co!i:IIZ.erce and development 
al1owed by Sections 8.1-8.9 in seg:u.ents of u.rba.:c. waterfronts 
designated as port areas by the Division o'! Waterr.ays and prevent
ill8 the exclusion of marl till!e dependent i:ldustrial uses wi tbin 
those areas that require the use o'! lands subject to tidelands 
licenses. (CZH Pol.icy No. 7). . · 

h. Aecom.ode.ting the exploration, development !Uld production o! 
oft-shore oil and. ga..s resou..-ces while ensuring that my ao-ency 
1ssui.n8 a pennit for arJ:1 such activity al.lowed by Sections 8.1-8.9 
requires such e::rploration, development or production to rniri:i ?:ltze 
impacts on the enviroo:t1ent, especiell.y with respect to fisheries, 
water quality and wildlife and on the recreatiooa.l values· o:f' the 
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coa..s-:, e.:ld to""'",.,.(-.:::.! co-c_."'J.icts Wi.+...::. ot=.e:- cs...-it:..::.e -ce~e::de:it 
uses ot coastal waters o:- l.1:::.c.s: e=.co·J...~-:.::ig c.a.r:.. t:..::e-depenc.e~t 
!'acili ties sel7'.1.:c..g supply, S"~~po::"'t or trBlls~~r :tu:.c-:ions tc. 
locate in existi:18 developed ports. (Cz:M Policy No. 9a). 

1. EnS'.J.r'...ng th.at e:!!Y' agency is suiI:.g a pe::":'li t tor 8ZJJ d evel op!:!l.eo t 
in an ocean scctu.a.r,' al1"wed by Sections a.1-s.9 in or near a 
designated or registered historic district or site with.it! a:r:JJ 
ocean sanctuary require3 such developc.e:it to respect the 
preservation intent o! sucG areas and to rn1nim1ze adverse 
impacts. (CZ?.t Policy Ne. 12). 

j. Ensuring tbat any agency issuing a per:tl.t '!or and development 
in an ocean sa:nctu.a.r,' al1owed by Sections 8.1-S.9 near a public 
recreation si "Ce w1 th:i.:c &DJ ocee.:c. se.nctua-7 ::-t!quires such 
developme!lt to min":mi.ze adverse jzpacts. (CZ'...i! Policy :rro. 13). 

k. ED..su.r'....ng the:t state and tederall7 funded :;,uclic worJ:s projects 
proposed in any ocee.c. S8!lctua.-y and al.lowed by Section s.1-a.9 
shall: 
l. not exacerbate erlsti:!lg ha:a...-ds or detl!.ge :ia.tural bu.""°f'ers, 
2. be rcasonabl;r safe from :flood and e:-oeion related. da=.a.ge, 2.!:ld' 
;. not procote growth a:o.d develop:::ie?J.t 1::: da:iage prone or 

buffer areas, espec1al1y i:c. ·Uil.develcped a.::-eas o~ critica1 
environ:ie:~.:-:al cor::.~e:rn. ( CZM Policy No. 15) 

l. E.npbasizing for fede.::-31.ly or state-ft:nded activities e11owed by 
Sections 8.1-8.9 the use of oon-st:uc~.l..i.-al :ea.su:res for 
~rotection from tidal flooc.ing a:o.d er-:sion.r.hen tes.sible. 
{ CZM Policy Ro. l 7) • 

m. P:rOI:lOting the widest !)Oesible public benefit trom cb.almel 
dredging al.lowed by SectiO?ls 8.1-8.9; e:.su._""'l.!lg th.at desi.g:o.ated 
ports end. developed harbors are given highest priority in the 
al1oca.tion of :federal 2:e.d state d=e~'\g tunds; e::su:ring 
that this dredg::i.llg is consiste:1t wi tb -r,-i:le e:::i.vircm:.e:i:t 
policies. (c:m :?olic7 No. 19). 

n. Increasil:.g the oapaci ty of ex:istj-g r!creation. e..."'"ea.s c:7 
facili tati.z::.g multiple use and by i::rproving :ana.ge::nent, l:l2.i:c.
ter:a:oce and public S" •• ::pport facilities to the exte:i t per.:::::i. tted 
by Sections 8.1-8.9; resolvi.."'lg oot!--.71.icting uses whe!!ever 
possible tb..."""Ougb. izproved -~-age~ent :-atber tr..e.:c. tl:..~ugh 
ezclus:i.O"C. of uses. ( C~e :Policy No. 22). 

o. E::par.d.il:!g ezis't'i=.g re¢:-eation !aci.lities to !be e.rte~t pe:r:::iitt~d 
by Sections S.l-8.9 and ac1ui~- 5 2:!d develo-pi-g ::.ew p-.iblic 
a..""'eas for ccasta1 ::-ecreational aotivi ties; giving bie:,est 
priority to e.rps.:::lsion.s o:- new acquisi tiot::.3 in :regions of b.igb.. 
need or where· site av-2i, ability is :nC":7 li:d ted: a.ssu..~ trat 
both tran.sportation access and the :rec:reatio~al !ac11ities are 
co:c:patible with social. 2.l'ld en~n.tal cl::.a.n.cter:i.stics of 
surrounding comrn,nj ties. ( CZ?J Pelley Yo. 24). 

p. E:c.sur.i:.ag that state e::id tederal.l:r :funded·t:ransportation mld 
wastewater projects pennitted by Secticns 9.1-8.9 p~_::a..."'"11.y serve 
existing developed. areas; assign1::,g big=..est priority to prt>ject.s 
which meet tbe needs or urban and comm:uni ty developl:!e!lt centers. 
(CZM Polle,- No. 26). · 
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5.2 

s., 

T.:e !>e-pe.r-:::ei:t ~~~'bj '3.l!opts end ~c:::-,orates i::. these reg-.'J.a-:icrc!! 
t.:.e :! ollO"iting def 1:ai t1 o::is cac. ta.!::l.e·.! 1:o. the CZ!! :a e gula tions: "coe.s ta1 
:.one," 11 salt :J2..rs~es," "ba..-=ier bes.ch system," "po:-t a..-ea.," 11 salt :ia.rs.b.," 
"aalt p0:1d., 11 11 s=lell.!!sh bed," "d.u:ie," "beaehn and "a.-ea ot crit1oa1 
c:v:1.rono.en t.a.l con c em. 11 

, 
The Depa..-:m.~t hereb7 adopts a::d i::J.co=-?orates in these regul.atiO'D..S 
tl:.e Pollc:r ..lppend.i:t desc:1.bed in Sectio:i 5.4 ot +.be CZM E.egu1atic::i.s 

· to ~e e.i:te::it tl:.at the Policy .A.:;,pendix applies to the policies sat 
out 1n Section 5.l ot these ~g-illations. 

6.0 l!iscell2..~eous ?ro7i.sicne 

·s.1 Severabilitv - I! a:::J.J prevision of these reguJ.ations is held to ba 
. invalid by a co:::.petent court of law, sucb. invalidity 

sbal1 not affect the applicatioa of any pa_~ of these regul.a.tious 
not speci:t'icallj" held i:c.7211d. 

6.2 Amendments - Tbesa regulations nay be S!!lended from t-=~e to ti~e by 
the Depa.rtment in accordance with the applicable 

provisions of G. L. c. 30A.. 

6.3 Number and G-ender ~ Wbe::i appropriate words i.l:lpa.rti:cg the si:lgule.r 
number l!!aY exte~d and be applied to several persons 

or ~s, words 1::rpa.:rting the I::!2.Sculi:o.e gen::.er ~ include the 
:!e:rdnine a.:::ld neuter, words i:Jpa.rti:ag tb':! fe:ninine gender may 
include the r::.asculine end :=.euter e.:id wcrds imparting the neuter g~der 
'1ZBJ' include the m.a.sculin.e and !ernini~e. · 

7.0 :F:rohibited Activities 

7.1 !~ all o! the five ocean sanctuaries the fol1owing activities are 
:;:rohib:.ted, e:tcept as ti::.ey ~ specifically be allowed 1.::lc.e.= 
Sections 8.1-S. 9:. 
a.. the buildi.:lg o~ any str..2c-:-..:..re on -:he seabed or 1..lllder the subsoil; 
b. t:b.e COilst::--..2ction o= cperation of of!-shore or :f'loati.:lg el:c~ric 

gene::rati::lg stations; 
c. the removal of 8.:lj- tri.nerals, such as sa:z:.d or gravel, and 1:he 

dr-4...ll.:L."lg -:for oil or gas ; 
d. the dt::1ping o::- discha.:rge of e:ny co.r::r:1ercial or industrial l"12.stes; 
e. coZI'!Z:lereial advertising by a?lY ceans, includin.g, but not limited 

to, structures or vessels or boats of any- size; 
t. incineration of solid waste :c?.ate::-i.al or refuse on or i.:l srJ.Y' 

vessel or boat of a.ny size. The cooking ot food by ~eaz:s o~ 
charcoal on a?lY such vessel or boat shall not be considered such 
incineration. 
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8.0 i11owed Acti"'T'!.ties 

S.l E:xcept in the Cape Cod Ocean Sanctuary, and providec! that all 5 ~ 
applicable ce:-titicetes, licenses, per:lits and approvala :"equired 
by federal, state o:- local law bave been obtained and. provided 
turthe:- that sucl:l. activities, uses m:::.d. :tacili ties shall not be 
underte.lcen or located except i:l compliance w1 ':.b. arr1 applicable 
g-..neral or special statutes, r..tles, regulations or order lewrJ.11.y 
promulgated, the pla:rn1ng, construction, reconstru.:tion, operation 
or ma.in ten.a.nee o! an indust:1.al liquid coola:c.. t discurge or i:l-:a.~e 
system and an::, J11Cti"rit7, u..se or facilit:; associated w:.t!:1 the 
ge:iera.tion, transt::ission or distributiO?:. of elec~.lcel power she.l.l 
be per.mi tted. All such activities she, J be prcbibi ted in the Cape Ced 
Ocean Sanctua_7. 

B.2 .Wi-:h tb.e exception ct municipal wastewater tteat::::.ent facilities e:::i.d 
discharges ( see Section 8. 9 below), the opera::ion a:id ::na::.ntenc1.nce 

8.3 

8.4 

a.5 

ot any municip3l, co~e~ciel or industrial !aci1ity or disc.ha.rge 
existi?:g as ot the :followi."'lg dates, r.hicl:l. a.re the e!fective dates o! 
the applicable original ocean sanct:.!a.ries acts, shall be al1o~ed so 
long as sucl:l. :!acility or c..i.scb.arge bas be«.!?! approved and licensed by tl::.e 
appropriate federal end state agencies: 

Cape Cod Ocean Sanctua.?7 

Cape Cod !ay and Cape end 
Islands Ocean Smct"..la:.-ies 

North Sb.ore Ocean Sa:ictuary 

South Essez OeeB.?l Sanctuary 

July 15, 1970 
Dece.r:iber e, :l.971 

J'u:::i.e 27, 1972 

Dece~ber 30, 1976 

lo mun!cipal, cornercial or i:odust.r:ial facility or disc""0 -ge built 
or occurrin.g in e:rJ.'3' o c ea:o S2.!lc t'Ua.:!7 uter those d2:: es shall be 
per.:n.itted, e.cept as Siecitically allowed elsewher~ in Sections e.1-e.9. 

T"Ae la.Ji:o.g ot any electric o:- telephone cable s1:.a.11 be allowed i:! 
approved by tl:.e Depa.rt:::le:ot ot Public U-:il.i t!es. 

!:r:r:j' project authorized ur.de= G.L. c. 91, i!lcludi:t!.g c""a:"9:el and sb.ore 
p::-otection projec'ts s::.d. na-vigation aids, shall. be el.1owed., but otly 
~ it i!l not ctherwise prohibited by these reg-i.!lations, 1= i't ..o.a..s 
received e.ll reqt.:..ired !edere.:!. e.::i.d/or state a:;,;ro~-a.ls and~ the 
approv:-g a.gene,- also :finds -:1:lat tb.e projec-; is 02:e ot P'.lblic necessity 
a:id convenierice. 

A::D:3 improvement to pe::::ritted stl."Uc't'.J.res or uses th.a.~ is not speci
fical.l.y prohibited. by- Sections 14, 15 and 18 of tb.e Act shsll be 
al1owed so long a.s it does not· cl:.snge or e:te:o.d such strJ.ctu:res or 
uses and it 1.s other.vise.approved by appropriate state and f'ederal 
agencies. Such an improvement may ch2nge or e:xt~d such stxuc~s 
or uses 1:f it is S't)ecifica.J.ly pe~ttec! by Sections 8.1-8.9 an~~ 
incluc.e :t:.aintena.nc~ ar.d retlairS to sucb st:ru.ctu.-""'1!s or uses. Any 
such i.'m:praveents sbal.l be· consistant wi t!l Sections 14, 15 and 18 c~ 
the J..ct. 



9.0 Oversi.-'b.t b"T the !>e'Ca:"=ent 

9. l Tb.e ReS"Donsi bili t'.'7 o'! the Detiart::.en t !n accorda.:o.ce m. -:h Sectio:l 14 
o't the Act, the Departnex:.t 

ahall have the responsibility ot e.xercisi!lg i:b.e "care a..""l.d. control" 
ot the ocean sanctuaries. Because the Act states 1n Section 18 "that 
the Depa:rt:oent "sha1l not require any additional permits," the 
Departrr:.ent shall act as a tr~stee ot the resources ot the ocean 
S2l:lctua.ries ratb.er.thn:l as a pennitt:!.ng age~cy tor specific activities. 
In tb.at role as tr~stee the Depa..-t:nent sbaJJ e~sure that the ocean 
sanctuaries shall be protected. froo e:n:y' exploita-:ion, development, or 
activity that would. seriously alter O?" c-:l:.erwise enda:i.ger the ecology 
or the appearance of ~e ocean, the seabed, or subsoil thereof, or 
the Cape Cod Nation.al Seashore. In ce..-rjing out this fiduciary respon
aibili t7, the De pe.rtcen:: shall a.gg=e s si vely seek to rest:-ain a:::!7 · 
prob.ibited activity by whatever :::i.ea!ls it ha.a a"'lailable, including 
assist2nce f:roc the A tto:::ne:, Ge:o.e:raJ. pu:rsu.an t to Section 16 o'! the Act. 

9.2 Review by the De"Oa.rt:::.er:.t - In car:rying out its "care and controln 
:-e sponsi bili t"'iJ, t=.e Depa..-t:ilen t sh.al.l 

exami:ne at leas-: arm.uall,:; the pe::::i.i. ~ing p:rocedurea ao.d other 
activities of al1 other state agencies i.:c.sc!er as they relate to the 
ocee.n sa:o.ctua.ries. S-.icb. e.ctivi ties shal.1 include, but not be l1m1 t~ 
to, the g:-a:it:ing ct per::li ts or the constru.ction. or ::f\i::di.:g ot a:!!Y' 
project. Such procedu:es and activities shall be evaluated in te::':i:C.S o! 
whetl::.ex all reaso:.a.ble· ceasu!'es have been taken by the agency to 
pe.rm:i t, conc.i tiO'!l, or prohibit acti .. l'i ties ix: o:-c.er to protect the 
ocean sa:ocrtuaries :'rom e.cti vi ty that wou1d se~O'"i.i.sly alter or 
cthe:w.i.se enda::,.ge:r the ecology or the appee--ance ct the ocean, the 
see.bed, or subsoil thereof, or the Cape Cod NatioJ:.al Sea.shore. It 
~ Depa..-tent finds t=.at such p~cedures a:-e i.I:.adequate for protect
ing the ocean sa::ict"i.l.2--ies in a.cco:-d.2.?lce wi ti: ~e provisic~s o! tb.e Act, 
1 t sball initiate i:l.:'or:::e.l discuss:::.oos wi ~ 1±.e licensi:lg or per::u tti.ng 
agency 1n an attet:r:p't to ::econcile any dit:ferences. I.f the Depa:rt=ent 
tinds that such ~-~or::a.J. disc~ssiona fail to =eccnoile any ~;~te=e!:ces, 
it sbal.l. pt:=3'Ue aril ct.::.er ~eans a,cU..lable to i~ to :resol7e ~e cc:ru:""1.ict. 
I:! the etc.er a.gen.c7 is w:... ... ,.... .... tb.e ~:xeC"'.J.t! 7e ot'!!ce o= :Er.v:.:-oi:::=.e:1 tal 

·J..:!fai.rs (EOE.A.), the ~~a:t:!:.e:!t sb.all ~ the Sec=eta.~ o! EOEA to 
resolve the con:IJ.ict purS'U.2:lt to G. L. c. 21J., s. 4(3), it applicable, 
end applicable :-egulat:i.O""'....S. If the egtmc:r is ?lOt within EOE!, the 
Depa..-t::ent sb.all. act pu=~.J.P~t to G. L. c. 30, a. 5. · 

It shaJJ be tb.e responsibility of all state &gencies to is~~e, 
de:t17 or condition pe:r:trits o. lice~ses or to conduct tl:.eir activities 
consistently with the prctisions o-:! the .A.ct. In addition, pursuant 
to Section 18 of the Act, such agencies shaJ J canter a:c.d coI:.sul t with 

· the Depart:ient' s Ocee.n Sanctua...-ies Coordinator to ensure such con
sistenc;y. An agency sball consu1 t with. the .Depart::i.en t I s Ocean 
Sanc~es Coo:rd.inator whenever it has mxr question about the inter
pretation of the A.ct or those regulations, or whethe?" a proposed activi t'j'" 
is cor...sisten:t with tb..e .A.ct. 
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Ocean Sanctua.-ies Coor..inator - Trle Depa.::: L-ent shell. desig::ate c 
Oceal:l Saoctu.a.ries Coordinator wbo 

si:aJJ be tl:lorai.igbly ! a:Ii..l1 o: wi t1:l t.:.e .A.ct, t.b.e s e re gul a t:1.ons , the 
CZM Prog:ram a::id. the applicable s'tatutes and regulati0t1s go,e::rd.ng 
the a..ct:ivit:ies of other state BZJ.d/or federal agencies ill t.b.e 
ocean sar.i.c1:ua-""'1es. The Cces::c. Sanctua..""'ies Coordina-:or she"' J be 
resp0?1sible, t:::1der the.d.1.rection ot tl:e Cot:Cliss!o~e:- ot the 
Depa.rt:c.e::::.it, tor carr.,r.i.ng out the Depar::ient's responsib:!.l.ities under 
Sections 9.1-9.2. 

The Ocea:::. Sa.Dctua.-::1.es Coordi:::.e.tor -;;.a;y pe::-:f'o:r:ll or cause to be 
pertor:ned ars::, !ll...""""ther s~~dies or site investigatiO'!:!.s that~ ·be 
required to determi::le whether a proposed actiOD is consiste:it with 
the Act. The Ocean Sanct'u.a._-ies Coord.i..11.a.tor s1all consu1 t the 
Coastal Zone Mana.ge~ent Office nhenever a question regarding a 
CZ?..1 policy arises. E:e ~ cor.sul t the a:;>plicable regional. cb.apter 
ot the CZM P::-ogram and/or contact tile epplic.e.ble regional e.d:risory 
council for g,...:.idence in the application of the CZ'cl policies to the 
region and to 'the site. 

~e Depar"tl::lent s.b.al.1, in appropriate cases, intervene in arJY 
adjudicatory hea.........; ""'\g relating to an oce.Bl1 sanctuary. 

9. 4 The Co~ssio~er of the Depaxt:::ie:i t ?:Jay, in cons-Jl tation with the 
Ocean Sanctuaries Coord.,;.,.,ator or a:::iy state or :f'edera1 agency~ m.ake 
a deter.aination rega_""'di.ng a::a i.I!.terpretation of the Act or these 
regulations or tl:.eir applicability to a pa.-ticular situation. Such 
a dete:r::inati.on ma;:, be disLz.Lbuted to other state agencies when the 
issue is one ot broad public interest. Such determ!natio~s shtll 
:for.m a body o! aarrd ni strati ve decisions for use in appl.y'j reg the 
provisi0t1s of' the Act and these i:egu1atio!ls consistently', but the7 
sball not be binding on any otb.e:r a.genc7. 

A t:rue copy: 

A.T!EST: 
Ca theri.ne ?a...-::-ell 
G-enera.l Cou.:::!.sel 
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OCEAN SANCTUARIES-ACTIVITIES 

CHAPTER 897. 

An Act further regulating activities with ocean sanctua.rlea.. 

ne it tunC'tcd. etC' .• na folloic,: 
RE'.'TIOX 1. . Chapter t32A ot the -0C'UC'ral Lnwi. I~ h~~by nmC'ndr<.I hy striklng 

out sections 13 to 16, incht~i,·l', nnd in~ertln;;: ln plucc Uter~C the following tour 
~tiou:-i: 

Section ll. 
1'1wrt• nr1.• lu.•n•hy l.,..t:1hli1-lwd the tollowim; O<'t'nn i,innctunril'11: 
frtl 'l'lu~ ( 'a1:~ Cocl Oct•:111 ~ancr11nry i1'. Ul'~Crilx-d ns follows: Rt',:innini,: nt n point 

llm.•!! mil(·~ ,,·1·st nt ttw nwnn low-wart•r lim• ulom: th~ nu)· CIO:"$ini:: I .. ine l~tw"•n 
Braut Ho<'k i11 thC' ruwn ,,r ;\lnr . .;hfiPlil aml Hm1• l'nint in Pro,·inC'C'town nM c~tnullsh<?d 
011 t!w ){arit:l' Boundar.,· :'\l:1p 11r th<' f'omuwmn•nlrh (l>rt.•pnn'tl hy the nc1mrtmcnt · 
,lf l'uhlic Work:--, Ui\"i.,ion ot \Yutcirwa,n.:, nl'Ct'mht•r, 107'1. pur.:.1mnt to Chnptcr 810 
of tlll' .\els of Hlill au1I l'haptt•r 1mr, of the Act~ oC mil>: thenf"'C ~wingin,: In o. 
l'lo('kwi~· arc al,1r,i: a linr thr1~ mill's oUi-.horr nncl pnrnltt•l to th<' mNtn low-water 
linC' of Un- ·non hl•:-lr PXtr1•mir y of l.'aJ11• Coo to the pohir ot iurr.n-c..o.ctiou with the 
~:xtt•!"iur !.ilu• nr th•• C.:ommnnw,•ahh as t•stnhli.l'ht-d on the uforcm<'ntioncd llarine 
Bmmdnry ;\l:ip: tlll'U<' .. iu u S:l'lH.'rally l•a:,:a•rlr and then ~ontherlr dirrction nlon,; 
i-:,i,J K,tr.rior I.in~ tn thl• intl'r.~·ctio11 with n line numin; due cnst (50 Deb'Tces 
TrueJ rrom a !Klint thr,.,, mill"l" du~ ,-outh tJ&J tJl',:rc.'L'Mo True) ot tbe mNut low-water 
liui> nt tlm !-0111 l11•rnmost~,.,iut of :\lu11omoy l'oint in thf' town of Chntham: thence 
w,o:,ter)y uu :-:aicl Hur to rht• J,oint rhrC'c milC'~ tlut' i,:onth {1~0 lJri,:n'e'l' Trnt') ot the 
uwau l11w-,, ah·r lh:•? of 1h1• ~outlu.:mmo:,;t point of )lonomoy Point: thrne1? nrnning 
dt11! north tU lJl'S.:M"l."t-l 'l'rm•) to tht- m~:in low-wutcr line nt .)tonomoy J>nint: thenr.e 
nl,mi: U1c mran low-wawr lilu: ot rfu., 1~astem ~idc• oC :\lonomo\" I~lnn<.I nnd th('nce 
hr th~ l'ho·~tl·,t tli~t..111C1.• to the i·waw:m..l bonutlarr of the Cm>e Cod Narionnl St!!l.Shor<?, 
u .. t-,ctahlishr1l hy Act of Co11cres.11t ( 10fil. P.J •. Si-1:.!G): then~ c::i.i,:trrly, northerly, 
w1•str.rl~·. anti fino.ll)· :-ourhwt'stcrly alon:: the !"Pnward boundary ot :,:nid Cape Cod 
Sariuu:11 SL•a:,,.lwrC' t•> thC' l)(liDt ot iut('r,.t:ction with the nft.:•rentL•nlioncd el~ing line, 
rhen w.:-:ste?rly along s:ihl closiur; lime co the point ot lx.>,;ioning; antl. meanin; and 
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lntendlnc to include Town Cove and Nouset Hnrbor and portions ot the AtJ11nt1c 
Ocean. 

(l>) The Cnpc Cod Rny Ot"Pnn Sa.nctnnry Is boundC!d nnd dC'SCrihcd AS follows: 
That bodr ot wntcr known n" Cn1>e Cod Uny ond l>·tng souther!; ot the Bnr Clo111ln1: 
Linc bctwl"Cn nr:rnt Rock in the To\Vn ot )lnr.d1tlt>h1 and Rncc- Point in rhc town ot 
Provlnceto,\·n nl'l ~tnhll:iihe1.l on the ntorcmcntloncd :\lnriuc nonndn rr lf:lp ot the 
Conu:uonwenlth, nnd trim: Mot·nwnrd ot the mcnn tow.wnwr line: mc:rninp: nnd in• 
tending to include: nil oC thnt wntcr nrl'R nnd "enhcd lrini: in n l'nuthl'rly direction 
from the nforcmrntionli.d clmdna: liuc: nll of t>rot"inccrown IJurhor incl:u.ling portion,; 
"'hlch mn1 he ensterl; or northcrb· oC the !\!1.>rl'mc-ntioncd du1-1inp: · u,u-. WcUnr.ct. 
rlrinouth, nnd llarnstnblC' Harl>or~: Plrn1011th, Kin~-ston, aud Duxbury Huyit; nnd 
the, Cnpc Cnd C:mul ~ortherly ot the nouruc,.Snmlwich town hound:1ry, nnd exclucJ. 
lug tt\e wnter nrcn nud "ral1o1..•t.J nr the Ca11c Cnd N'ntionnl Sl'n::;horc us established br 
Act of Con~rcs:i. (1001, P.I.. Si-l:.?H1.1 

fr) 'l'he Cape uncl Jslnncls OCf':111 ·Hnnt'tuarv Is houndro nml dL~crihl'<I n~ !ollnw,c: 
Beginning nt n point on the me:in Jow,,t"nter. line nt rhr ~out hcrnmn:,;t ,..,,int or l(on• 
omoy Point; thrncc clt1~ lllonth to u f)Oint in the .A.tlant ic Occnn thrt~ mih:s due 
!IIOUth (1SO l'>cgn.'1."'S Trnl') or th\.' mC'nn low-water line at tht• !'Ot1thC'rumost 11oiut or 

· :\lono111oy I'oim: tht•ncc dur t•ni-t tOO Dr:.:r•'1.'l'l True) ro r h~ Extcrinr Lim•. oC the 
Bountlnrr oC the Commouw~alth aM c:-::tahli!-hC'cl on the raforc-mc,nlinnrll ~lnrine 
Dountlnry ~rut,; thPnCl' in n ~l·11rrally ~outherly :rnd then wr~wri~· clire<"tinn along 
1'nld Jo=xtcrior J .. hw to tlm point oC intcrsC1:riou with till' l·Xt<'n::;iun or the lah•ntl 
boundnry o! Ithotlc Islautl and l(as1--nl'h11)'it•t:z.t: thc,ncc northcrlr n\on{; !-aitl lnternl 
bountlnry to the menn low-wah•r line near Quickmutd Pniut: thenC'C Col1owit1,: the 
m('un Jow.wntcr linC' nrouU<J Hu1.1.artls lfay. the Cnpc Cotl Canal to Lhc nonrne-~aml· 
1''ich town boundary, null th'-' :;011thrrn portion of Ca11~ Cotl to the pni11t of int~ni<'C· 
tion in Plcn~::rnt H:s.r with ttw Wl~Wrn honnuar~· ot the Cnp<' Cotl ~utionnl Se:ishore; 
thence southerly nlong r.aitl l>onndnrr: thence by the ~hortc-~t rli~tarwc to the 
mcnn low-watt-r liuc or )fono,m,l' bl1111d: thrnce tn rhe point bc~iunini; hr !ollo,t"• 
Ing the menn low.wnb'.•r linl' oC lh~ we:-;tern !-Ihle oC )lonomoy I~lam\: nntl mrauiu:: 
and intt'ndlni: to inclmlt• thL• nrcn '-t•aw:irtl or thP. mc,:m low-w:ttt~r linc:-1 or N'nntnrkct. 
l\htrthn's YiUC';\':trtl, 1<:Hi'.:1l1t•th ::rnd oth<>r i:-:lanrls; and mc:rnhu: nucl iutl•ndirn: to 
lnclutlc thr followim: houics ur water: N'nntuckC't Sound, \'hwrurct 8011110, nm~;tnrds 
D:iy, the Ca~ Cod Cnnal, Plr.nJl\nnt Uu,\". nnd µortious ot the Athmtic Occnn. 

(d) Tlu.• North Shon..• Ocean Sanctuary I:; 001mdcll and clei:;.('ribc~d a:ii follow~: Rt'
irinniug ut tht• ml':tn low-,v11t<'r linr nt the ~n111ht1a~t~rn1110:-t 11oint of Ptckworth 
t•oint ha the town oC llanchest~r: thL"IICt' h)' n Hue hen rinr: 11;".'.0 nc;:re1.•:,c Trm."l 
(South-southca~tc-rly) ~nward to n di~tnncc or thrl't' mile~ to a ,,nint (·J:! nri.:rN!s 31.· 
13' uorth. 70 DC'grt"C';:; ~:l.Si' \\'~t); thence chic cast (00 De~r(_)cs True} to the point ot 
lntrrst"Ction H2 Ilt>~rc-es :n.13' north. iO Dr,:rt"t'~ 31i •• n· Wl"Sl) with tlw ExtL•rior !,inl" 
of tlal' :\h,rint- nonutlan· oC thr l'ommoun·ralth :,:-: l':o:tahlishc·tl c,11 tht• aCurcmcntionrll 
llarhtt! Houndary )la1;: rlu.•nC't' northerly. northL•nstt>rly, norrhwl'~tl'rly, wc11-tl•rly, 
southwC'stcrls. nnd northC'rly :tlon,: ~aiu Ext~rior Lint.> to th<' point nr inrrn;l-etion 
with the extl'nsion o( th<.' \:Ht•rat bounuary or ~c"· ll:1111pshirc and )las:,;achni;c,tt~: 
thl'nct' wester!:; alonJ: ~aid 1:it<•r:il oount.lnrl' ro tlit.' liue of nu•an low-watl"r; thC'UC'C 
southerly, nortlll'astl'rly, ,..ourhen!'-terlr. ~nrhcrly, and :-1ourhwC'sterlr, along the lint' 
o( mron low•w:tt<'r to the point oC pince or ht'.r:innitii:: :uicl mc1mi11;: nml intending 
to Include Glou<."t"'olter Harbor: Ipswich :mtl E~i:-ex Rays; Plum l.sland Sound; the 
lierrimnck Rh·er 1-::--tuary; rand portions or the, Atlantic OCC'au. 

(e) The South f:o.::!"t'X O{"{'nn !:inntnnr.r is bonndl'd nnd df'~riOl"d M follon·i,: De· 
Jinnlng nt th~ mt'nn Jow-wntN line nt the l'IOnthcnsternmo~t point of Pickworth 
l'oint in thC' tnwn of )l:mrhr~tcr: thcnct' h.S' n lint' hc•a rin~ I Hi() llc;:n.-cs Tnll') 
(South•southen~tt-rJy) l'IC'awnnl ti) n distnncP. or three miles to a point (-::I~ Dr;rc,cs 31.· 
13' north, iO De::r~ 4:L~i' WC'~O thC'nce due Pn!'l:t (OCJ n"~n'C's True) tn thr polnt nr 
iote~-ction H::? lx'::rC"t.·~ :n.13• north, TO Dr~r('(!s :Ut.iO' w,~o with th~ Rxterior Linl' 
oC the Roundnl")· or the Conumm,,·C'nlth as t",.tahli~ht"<l on the nCoremcntion('{l ltarinc 
Bouodnf7 ltnp: thrn<.-e ,-outh~rly nlon~ l'<ii:ticl Exterior Linc ro n point H:! Dci:rN~ 
26.10' north, iO Dt';re~ 36.-l!."' w~tl thenr:e dne \\"C'Rt (::?70 I.>c.-:;:rC<?!-4 'l'rue) :\Iona: ,1 

Hne a point H~ Degrees 2G.10' north, iO DeP'l,"t!'S l:i:?.CY2' w~t) which i~ three mill-:11 
from the mean low-water lice oo 11 lin~ which is the e::s:t..cnsiou oC the lx>uod:>.lj' line 
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b<.'t\\·c,en the citr of J...rnn nnd th«' town or Swnmpi-rott thenC't' north9,·c~t<'rly along 
tcniu bo11nunry extcn~inn to thf' mean low-water Jlnf': t. n<'C <'11Mtcrlr, northenstcrlr, 
northwestc rly, ,;out hwc:-.tcrly, uo rt heuRterly. 1iorthwcRtt'rly, nnd northcn.sterly 
nlong tht> Jlne of line of 11w:m low,wat~r ot the co11unon9,·,nlth tn the point or place 
of bei:inuinit: und ml'nnina nnd intmuin;.: to inchu.le Murblchead Harbor, Snlem 
Harbor, Bc\'crly Hurbor, Salem Sound, lln11cheNter .Bny, nnd pnrts o( llassncbusetts 
Hny. . 

0 lU1e1f•, n::1 miC!'d in this ~<'tion. ffl<'l\n!lt n:111tical mih•A. "~lenn Jow-w:iter line" 
Rhnll menn the nrithmNic m«'nn of the low-wuter hci,:htR ob~ened o,·t>r n. ~peeiflc 
ltl·)'enr :\ll'tonic <'ycle ilhc ~ational Tidnl I >atum r:podll nnd ~hnll he determined 
URin,: the nnntlcul .ehart1', lrnrhor)( rhnrt!il i.;.t•t'if'~ fl :M,000 :rnrl lnr1?erl prcpnred by 
the !'\ntionnl OC't'nn Sun'«')'. t~.~. llPpartnwnt o( <.:omnmr('('. r'or those constnl areRs · 
not co,·crt'tl hy s11rh r,11hll~he1l harbor chnrt,;, the mean low-n·nu-r line shnll be de
termlnt'd mdng hyurographi<" ~un·,,y uata nhtainal>lc from the !'\ationnl Ocean Sur• 
\'ey. Snn" tor· the dc;.:rte IM?nri111,.~ J:h·cn h<'rein, the romJH\!11~ directions provided 
tn this net :ire ge11L•r11l npproximation~ of the dlr<'ctions of the l>oununri~ of the 
11nnctunrl~; ln nlJ ca:-l'!o( th<' mt•an low•wntl•r line ~hall Callow the menn Jow-wnter · 
line as determincd from Miu chnrts or dntn, however it mny n·end or meander. 
Such OC"C?an Sanctunric~ ~hnll inclnllt? ull i~lnndl'l lyinA" within the atoredcscribcd 
bouodurics scnwuru or the mcnn luw•wntcr lines of ench such island; 

116 U.S.C.A. I 459b et 1e11. 
Section 14. 

All O<:t'an ~anctuaric~ as dP . ...:crilH•1l in !CCction thlrrc<'n ~hntl oo under the c:irc nnd 
control of the (fopartlllL'llt of t•1wironmpntal mana::cmcnt nnd t1hnll ~ protected 
from any cxµloitntion, dt>w~lop111l'nt, or nl'ti\'lty thnt wonlu serion!ly niter or other• 
Wi!iie cndnngr.r the <'Coln;::; or fhP ap1~:lran("C of the occnn, th<' ~cntx:d, or imbsoil 
thereof, or the Cnpc Cud :-iatiuual 8cashorei. 
Section 15. 

EXC'C'f)t ns nthi.:-rwi~(' prr.•\'IM1l lwn•in. thn following ar.ti\'itil'S ~hall be prohihited in 
:rn 0Cl'a11 ~auctuarr: thP h11ihlimr of any !-!frnctur~ on th«' ~l·nht-tl or um.ler the ~ub· 
~oil; thr. COll!'ltr1u;-tioll or opf\t':lfi1111 nf oct:-:hon• or floarinJ: t•lt'ctrie ~CnC'r:ltiog !iitn• 
tion~; the <lrlllin;: or rf'mond o( nuy r,i,mcl, ;.;ra\'cl or otht'r mim•rnl~. gnscl4 or oils: 
the u11mpin~ or ui~ch:1 r:.:t• or t"fl111111l'rl'ial or iuuustrial wn:..tC's: commL'rcinl m.h'ert.is· 
ing: the ineint'ratinn uf :-olid wai,ite rnatt•rlal or reCu~c on, or b1, \·cssels rnoored 
or ntloat within the bomularil'i> u( ;111 ocl'ilH ~anctunry. 

Se-ctlon 16. 
XnthinK in sN·tlon:-1 fo11rt1"t•a. n rt1.•"n :mu ~l·t·tlon t•h:htl'<'n ll'I intC'ndru to prohibit 

tht> (olluwim: acth·itit•..:. -11,1·~ 11r f:,dlitiPs: 111 all Ol'l':Hl snm·t11a1·ic..: CXCf'tit th!! Cape 
l'o1l Oe1•a11 :-ta nci 11a rr t lit> pin 1111 i 11;.:. eon~ t rnction, rl'Con:-:tru('tiou, OPl'ration nnd 
maint~nnnt-c u( indni-trial 1iq11i1J ,., .. ,rnur tli:,whar~{· nml intake ~r~tC'ms nnd all other 
acth·itif'~, 11,:es an,1 r:wiliti~~ a:-:··•ll'iarcd with tht• :,:Plll'ratinn. trani-mission, nnd uis· 
trihution or 1!lertriral powPr. p1·m·it11,c1 tlwr all Cl'rti(ic':1rt'~. lil't'n:-L~. pennits nnd 
npprornls n•1111irt>•l hy iaw art' ohtainl'1.l tht•rl'Cor. :111u pro,·hkd. further, thnt such 
ncti\·itit>,;;:, ll:-.t's and far.ilich•:.: .,hall not llf' 11ndl•rtnkc11 or locattid t~xce1}t in rompliancc 
with any applicahl€' ~l'lll'ral ,,r ;,,:p<'t'ial scat11tcl'I, rult•s, rri:nlations or onlers law• 
fully pro11rnl:::1tcd; thl' 11J1l'rati11n aml 111ai11tem111ct> of l'Xi:--tini.; niunicipnl, commer
cial or in<111:-:trinl fodlltit·~ :wd 1·xb,ri11u 1111rnici1ial, l'o11111wrcial or imlu:.tTinl dts· 
chn r:.:es whNI.! ,-udt dbdm r:;:l'~ a nll fncili t it•s h:\\'e l)(>l'll appro,·C'u nnu lieensed by 
aµpro111inw !l'tleral nnd :Hat<! :11 .. :Pn<:ic:..: tltt• lnrin:.:- of rahle~ n1,pro,·cu b)" the de-
1,nrtml'nt of pul,lk utilitie~: cha111wl uml sho1,.. pruteL·tion prnjf'Ctl-1, na,·h:mtion :ihls. 
proJecfR nuthorizNl umlcr cluiptc1· ninl't~··on(I, UN'llll'tl to he of puhlic ne<:'t"~~lty nnd 
c-onn.mil'nc1!, <'Olltini::t'nt 11pon ohtaininJ: the r€'11uireLl apprornl wh<'re,·er npplicoble 
h~· thf' l'nilt•1l Stntt.'M Army <.'ort>!'< oC E11i.:im.•t-n1, tilt• di\·i~ion or wntt'r pollution con· 
trol, the dt•pnrtmeut oC cm·lro11m<'11tnl quality t'n,:im•cri11;:. or the u••pnrtmcnt ot en
,·ironmt'ntnl m11n111::C'm<'nt: otlu•r- imnro,·Pntl'nt., nor :--1>t•citic·all)' llrohil>it~ by ~ 
tions fourtcf'U, !i!tl"Cn anu );CCtion chrht<•<•n which arl' nppro,·cu hr n1,proprintc fed· 
•~ral :mcl stntc :t;?l?Ucil's :md wl11ch arc cousistt>ut with !\aid i;eetions, inchu.lini; the 
innintt'nancc nml repnir- of <?xi:-:ti11g !itrnctlln!l'l or nsC':-:. I.mt not any change or el:· 
tension of such itrucwn-s or ti:-.es unlc:-:s otherwise permitted by ~mid sect.ions: the 
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harvestinr: and prop'ogntion ot fisb and sheUf111h la 1111 forms. so loag as the de
partment ot envlronnumtRI annun~cment nmJ the depa.rtment of fisheries. wildlife 
e,n,(J ·n:-crentloan.l ,·chklc-s nre 1mthtfil:d thnt 111nch 1lctlvlti~ nrc cnrried on la ac• 
cordno.ce with sound con!K'n·ntion prnctlces: tempornry edncntionnl nnd scientltic 
activttfes Joiatl7 permitted b1 npproprinte stnte 1urencics; and the e.::s:trnct.ion of 
sand o.nd J'r.lVt.d from the 111enhed ::ind l!lnhsoil of a. 11nnctnnr1 for the purpo:5C11 oC 
shore prot~tion or bench rei-crorntlon. r>rO\'idC'd thnt ,uch 111hore protection or bellch 
""'6torntlon II' npprored hy the depnrtmt'nt n( en,·ironm<'ntnl qnnlit)' cn;-incerinr;. 

Except In the Cupe uncJ bla1u..ll' Ocean Snnctnnrr, the Cnpe Cod OC't'nn Snnctunrr. 
ond the Ct1.pc CO<l F\ar Ocl"an Snnctuary nothing is lntt>udt'd to prohibit nrnnicipal 
wnstewotcr ,tn.rntment dis<.'haq:r~ nnd municipnl wnste"·ntC'r trcntment fncilitic-s if 
such dlschnri:t.i into the <>et'nn i,;nnc-tunry i~ the ony fensihle nlternnth,e to exh,tin~ 
w11ter Pollution problem", if lt llll consistent n·ith the intention nod purpot=es of this 
chapt('r, natl lt bi nr,r,ro,·t'd nn,I licenst'd hr nµproprinte ft'dt?ral nnd .!lt:ite a~encll"S, 
In the :,.;'orth Shore Ocenn Hauctuar)', dl11-chari:es !o-hnll IM' J")CrmlttC'd from municipul 
\\'aste trl'ntment facilltirs if cnn,-tr11ction i,- commem"C<.I prior to January nr~;c. nine-
te-1?n hundn-tl anu ~·,·enry-ri~ht or if n cit,,· or town hn~ been nwnrdC'd n tedernl or 
stnte ~rant !or ccinstrnctiun oC n wn~tt?watt?r trt'ntment Cncility Jlrior to Jnnunrr 
first. ninet1."'E'U hundr1.'t.l nnd sc,·ent)·-ci;ht, it the wnste hni-- 'bc?-en trcat~d hy the b<?st 
practicnl menm•, It ~uch n ui:;.char.i::e i~ in nccordnnce with phms d('\·eloped under 
tht' pro\'h;inns o( clam,(' flO) o( st'ction twenty•1o1cn•n of ch:q1U'r twenty--onc, nnd s.uch 
plnnM are suhject to the up1,ro,·nl oC the cJh·tsion of wnter pollution control after 
n public henring conducted ur :said dh·ision. 

SEC'.I'ION 2. Saki ehapter 132A i!'I hereby- further RmC'nded hr striking out section 
18 nnd in~crtin,: ln pince thereof the followini: section: 
Section 18. 

AU de1>nrtnwnt~. uh·iliinns. commis.c;ioni,;, or unitci o! the r,i,:ecnth·e o(tice of en· 
,·ironmentnl n(fail'8 nntl other u!fo<:tNJ ni:rncil-s or tll'tmrtmcnti- of thP. common· 
wcnlth ~hnU i!llqll(' jl('rmit~ nr liC'f'n:o;t's for acti\·itit'i:; or courtnct thl'ir nctl\·itil~ con· 
slstcntly with s('Ctionf. thirteen to Mixt.C'<'n. inc-lusi,·t?, nnd shnll not permit or conduct 
anr ncth·ity which i~ C'Ontrnry tu the provi~inn~ of snid =--ection:1.. The provisions of 
!-nid 11c-ctions thirtC'C'n to ~i:octMm. inclrn:ive, shnll not rerinire nn.r :ulrlitional llermit.s 
Crom the department ot ,,n,·irnnmentnl um,rn:;t'mcnt untll'r said ~ection5, but !o::lid 
dC'Jlll rtm~nt~. dh·i!l;ioni,., commi:i:-:ion11,, units, or other n.::rncie~ ,ihnll con(er and con• 
~ult with the department nC en,·i rnumental manni:rmPnt to in.i::nre compli:lllet! with 
Lltaid scctior.1s. TIIC" nttornt'y grnt'rnl or the nriproprinte stnte ng~ncy ~h~ll tnke 
such action a~ nm)· be n~l'~.;nr.r from time to time to enforc-e the pro,·lsion~ uf snid 
sections, nnd tI1c superior court ~hnll hn,·e juri:,:.i.Jiction to t'nforce the pro,·i:;ions 
tbt'reot 

SECTION 3. The ex~uti\·e office oC l'n,·ironml•ntnl ntfnirs shnll preµare :in ot
ficinl m:iJ) oC tht' oo.•:w ~nncrnnriC":ll, ~tabli~hcd uy i,;.ectiou thirteen or chnµter one 
hundred and thirtr·tl''O .A oC thl' Gcncrnl I.nw111, 1111 nm<'ndcd b,r ~·ction one of this 
act. nud sho.11 flle imrh ~rith the clerk or the hon~e of representnth·es 1:&nd the stnte 
sccretnt')" 9,·ithin six months of tht! etc~ti\·e uate ot this act. 

Approved December 30, 1071'. 
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Uil I FQl'tl FI LI ilG F()K~ t ----

This fern, has been prepared to simplify~ make unifonn the orocedure for 
submitting materials with the Rules~ Regulations Division. You may find 
it h~1pfu1 in co:7,ple=ting this form to refer to y9ur enahling 1e9islation 
& to~. G. L. Chapter 30~, as amended by Chapter 459 of the Acts of 1976, 

which set forth the basic filing reQui rements. 

1 - Sate July 7, 1978 
-----En_vi __ r_o_n-me_n_t_a_l--~~--E-n_v_i_r~o~nmental 

2 - Cabin~t Affairs Department Management Division 
Contact Katherine ~arrell P~onP __ _,,,,7-2-7--3-1-s-9----~-
Address ,orb fJoo""", 100 Cambridge St., Boston, Ma. 02202 

3 - Descriptive title of document: ocean Sanctuaries Re2ulations 

4 - Estimate the number of 
months: By your agency 

copies that will be purchased in the next six 
100 By the public 100 --------

{:iote: If you need bulk quantities for your agency, please submit 
a purchase order form or call 727-2834 to place your order for 
printing.) 

5 - ihe doc~ment attached is best classified as a: 

Ch. JOA Regulation ru 
D Ch. 30A Er.~r~ency Regulation - If this box is checked, state 

nature of emer;ancy. 

I I Ot~er - If tnisl:ox is cheeked, c!o not cor.ip1ete t:1e rest of the fem. 

5 List statutory and/or regulatory authority for this pro~u1gatin9 
action: G.L. c. 132A, ss. 13-16 and 18 

\!as a public hearing required? 

If approval 
obtained: 

of other agencies was 
none required 

Yes jxx j rlo D 
r2qui red, list approva 1 s z. date 

---------------------------

(OVER) · 
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7 - !:ate of public hearing .. (Ch. 30A/2): June 21, 1978 or 

Date of 11 ac:ion 11 ~(Ch. 30.4./3) ____________ _ 

I.las noti c~ of the regu1 a tory proceeding filed in the office of the 
Secretarv of the Commonwealth & nuh1ished in anorcnriate newsoaoer (s) 
21 days orior to the public hearing or regulator, action? 

Yes No D 
If 11 no", list the chapter & section of the General La\·1s under \·1:iich 
notice was given: -----------------------

8 - Regulation will be effective: 

I xxl as of date of publication pursuant ton. G. L. Ch. 3:J.!\ 

L_J as an emergency regulation as of filing date pursuant to 
M. G. L. Ch. 30A 
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9 - 1~~ enclosed regulation relates to o~~er regulations ciready filed as 
fo 11 O';/S: 
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filed ----------- -----f i 1 ed 
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General 

APPENDIX F 

LAND APPLICATION SITES 

DESCRIPTION OF SITE INVESTIGATIONS 

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 Figure F-1) 
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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. 
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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
quently. 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 th~ 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 II 

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 Figure 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. 
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2. (Refer to path 6 in Figure 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 ~tone 
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 II 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 ripge 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 
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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 
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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. 

-10-



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 
off 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 leg, 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 direction 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 
northeasterly 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 mainly 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 t6 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 CMR: DIVISION OF WATER POLLUTION CONTROL 

314 CMR 6.00: MASSACHUSETTS GROUND WATER QUALITY STANDARDS 

Section 

6.01: Purpose and Authority 
6. 02: Definitions 
6.03: Ground Water Classes and Designated Uses 
6. 04: Establishing Ground Water Classifications 
6. 05: Assignment of Class III Ground Waters 
6. 06: Mini.mum Ground Water Quality Criteria 
6. 07: Application of Standards 
6. 08: Monitoring 

(314 CMR 6.09: Reserved) 
6 .10: 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. c. 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) Aqmf er - a geological fonnation, 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 overl~in 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 Engineering, 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) Disch:ge or Discharffe of Pollutants - any addition of any pollu
tant or co ination of po lutants to waters of the Commonwealth from 
any source, including but not limited to, clischarges from surf ace 
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 clischarges 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 
waste 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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(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 1.mposed by the Director on quantities, discharge 
rates, and concentrations of pollutants which are discharged from point 
sources into waters of the Conunonwealth or to publicly owned treat
ment works. 

(11) Environmental Protection Agency or EPA 
Environmental Protection Agency. 

the United States 

(12) Ex.is tin~ Ground Water 9uali!,Y - characteristics of the physical, 
biological, c emicaL and radfolog1cal parameters representative of the 
ground water quality at a site at the time of permit issuance, perm.it 
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/1, or a total dissolved solids concentration equal to or 
less than 10,000 mg/1. 

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

(16) Health AdvisofJ - the level of a pollutant in water at which, 
with a margin of sa ety I 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 m the liquid, that has percolated through or drained from 
a landfill or other solid waste disposal site . 

....-,.--=------,,,,.,...-...-,.;...,___,.'*'-S,...ta....,,,,.,,.n=d.,..ar........,,.d...,s - the Massachusetts Sur-
14 CMR 4.00) and the Massachusetts 
(314 CMR 6.00). 

(20) Milligr_arns Per Liter or mg/1 - 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 located to measure the impact of a subsurface discharge. 

(22) Natural Background Condition - the chemical, physical or biolo
gical characteristics of surface or ground waters unaltered by human 
activity. 

(23) Observation Well .. a well that is used to determine existing 
hydrogeolog1cal conditions. 

(24) Other Wastes • all liquid discarded matter other than sewage or 
industrial w~ste which may cause or might reasonably be expected to 
cause pollution of the waters of the Commonwealth in contravention of 
adopted standards. 
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(25) Outlet - the terminus of a sewer system, or the point of emer
gence ofany 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. 43and314 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 C-Ommon
wealth :-Die federal goverunent, 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. c. 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, treatment works or 
waters of the C-Ommonwealth. 

(31) Pollution - the presence in the environment of pollutants in 
quantities 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 wa(ers 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/l or a total dissoJved solids concentration of more than 
10,000 mg/I. 

(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) Sewa~e - the water-carried human or animal wastes from resi
dences, bwldings, industrial establishments or other places, together 
with such ground water infiltration 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. L. c. 21 , ss. 26 • 53. 

(~9) 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 pollutants or combination of pollutants, including disease-

Vol. 12A - 299 



314 CMR: DIVISION OF WATER POLLUTION CONTROL 

6.05: continued 

12/31/83 

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
tion. 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 III ground 
waters, including the potential for migration; 
(b) The hydrogeologic characteristics of the disposal site and the 
area immediately surrounding the proposed Class III area; 
(c) 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 -III 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 
adJacen t to the proposed Class III area including other sources of 
c~ntamination ~d the cumulative impact on water quality; 
(1) The potenual damage to wildlife, crops, vegetation, and physical 
structures caused by the pollutants; and 
(j) The 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 I and Class II ground waters: 

Parameter 

(a) Pathogenic Organisms 

(b) Coliform 
Bacteria 

(c) 
(d) 
(e) 
(f) 
(g) 
(h) 
(i) 
(j) 
(k) 
(1) 
(m) 
(n) 

(o) 
(p) 
(q) 
(r) 
(s) 
(t) 

(u) 

(v) 

(w) 

(x) 

(y) 

Arsenic 
Barium 
cadmium 
Chromium 
Copper 
Fluoride 
Foaming Agents 
Iron 
Lead 
Manganese 
Mercury 
Nitrate Nitrogen 
(as Nitrogen) 
Total Trihalomethanes 
Selenium 
Silver 
Sulfate 
Zinc 
Endrin (l,2,3,4,10, 
10-hexachloro-l,7-epoxy-l, 
4,4a,5,6,7,8,9a-octahydro
l,4·endo,endo-5,8-dimethano 
naphthalene) 
Lindane (1,2,3,4,S, 
6-hexachlorocyclohexane 1 

gamma isomer) 
Methoxychlor ( l , 1 , l -
Trichloro-2, 2-bis 
(p-methoxyphenyl) ethane) 
Toxaphene (C10H10c18, 
Technical Chlcmnated 
Camphene, 67-69 percent 
chlorine) 
Chlorophenoxys : 
2, 4-D, (2, 4-Dichloro
phenoxyacetic acid) 
2,4,S·TP Silvex (2,4, 
5-Trich.lorophenoxy
propionic acid) 
Radioactivity 

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/l 
Shall not exceed 1.0 mg/1 
Shall not exceed 0.01 mg/I 
Shall not exceed O. 05 mg /1 
Shall not exceed 1. 0 mg /1 
Shall not exceed 2. 4 mg /1 
Shall not exceed 0.5 mg/1 
Shall not exceed O. 3 mg /1 
Shall not exceed O. 05 mg /1 
Shall not exceed 0.05 mg/1 
Shall not exceed O. 002 mg/1 
Shall not exceed 10.0 mg/1 

Shall not exceed O .1 mg /1 
Shall not exceed O. 01 mg/1 
Shall not exceed 0.05 mg/1 
Shall not exceed 250 mg /1 
Shall not exceed 5. O mg/l 
Shall not exceed 0.0002 mg/1 

Shall not exceed 0.004 mg/1 

Shall not exceed O. 1 mg /1 

Shall not exceed O. 005 mg/1 

Shall not exceed O .1 mg /1 

Shall not exceed 0.01 mg/1 

Shall not exceed the maximum 
radionuclide contaminant 
levels as stated in the 
National Interim Primary 
Drinking Water Standards. 
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Parameter 

(z) pH 

Criteria 

Shall be in the range of 
6.5-8.5 standard units or 
not more than O. 2 units 
outside of the naturally 
occurring range. 

(aa) All Other 
Pollutants 

None in such concentrations 
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 contravention 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 

(a) Pathegenic Organisms 

(b) Radioactivity 

( c) All Other 
Pollutants 

Criteria 

Shall not be in amounts 
sufficient to render the 
ground waters detrimental 
to public health, safety or 
welfare. 
Shall 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 h uma.ns 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. 

6.07: Application of Standards 

12/31/83 

(1) Ground Water D.ischarge 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 perm.it. Iri 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 relationship between the 
pollutants being discharged and their impact on the quality of the 
ground waters. 

(3) For purposes of detennining 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 whlch have been adopted by the Depart
ment or EPA. Generally, the level of a toxic pollutant which may 
result in one 5'1dditional 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 cr1ter1a 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, mciustrial 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 location at whlch 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 whlch may remove potential pollutants 
in passage through the soil. 
(c) The relative thickness of the unsaturated zone. 
(d) Attenuation of pollutant concentrations with distance whlch may 
occur in the saturated zone, as a result of attenuation processes 
occurring below the water table. 
The location at whlch effluent samples are collected shall be at a 

point where the effluent emerges from a treatment works, disposal 
system, 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 Wastewater 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 particialar 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 
basis at any time, such petitions shall comply with the provisions of 
314 CMR 6.04. 

(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 

314 CMR 6.00: M.G.L. c. 21, ss. 27{5) and 28(12). 
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314 CMR 4.00: MASSACHUSETTS SURFACE WATER QUALITY STANDARDS 

Section 

4. 01 : General Provisions 
4.02: Application of Standards 
4. 03: Minimum Water QauJity Criteria and Associated Uses 
4.04: Antldegradation Provisions 
4.05: Basin Classifications and Maps 

4. 01: General Provisions 

12/31/83 

(1) Title. 314 CMR 4.00 shall be known as the "Massachusetts Sur
face Water Quality Standards. n 

(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
tlon Provisions (314 CMR 4. 04), and Basin Classifications and Maps 
(314 CMR 4.05). 

(3) Authority. The Massachusetts Surface Water Quality Standards 
are adopted by the Division pursuant to the provisions of M. G. L. 
c. 21, s. 27. 

(4) 'im]ose. The Massachusetts Act charges the Division with the 
duty an 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 is 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 fish~ - Waters whose quality is capable of sustaining a 
year-round pop ation of cold water trout (salmonidae). 

Division - The Massachusetts Division of Water Pollution Control, as 
established by M.G.L. c. 21, s. 26. 

Discharrtli - Any addition of any pollutant to the waters of the Com
monweal . 

EPA .. The United States Environmental Protection Agency. 

Federal Act - The Federal Water Pollution Control Act, as amended, 
33 u.s.c. s. 1251, ~ ~· 
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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 otherwise intro
duced into any sewerage system, treatment works or waters of the 
Commonwealth. 

Primary contact recreation - Any recreation or other water use, such 
asswimming 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
taln.ing 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 the purpose of classification. 

Warm water fishe~ - Waters whose quality is not capable of sustaining 
a year-round col 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) Severabiligf. If any provision of these standards is held invalid, 
the remainder o these standards shall not be affected thereby. 

(7) Repealer. The "Rules and Regulations 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. c. 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 
discharger will be made in the establishment of effluent limitations in 
the individual discharge permits in accordance with 314 CMR 3 .10(3), 
(4), (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
stream 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 zone of initial 
dilution on a case-by-case basis. The location, size and shape of 
these zones 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) Hydrolo~c Conditions. The Division will determine the most 
severe hyd.roogic 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 th.rough 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 
Puhllc Health Association, or Methods for Chemical Analysis of Water 
and Wastes published by the U.S. Environmental Proteco.on 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 

12/31/83 

(1) Desc1fmtion of Contents. 314 CMR 4.03 sets forth the Classes to be 
used by e 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 
established 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 
(c) Synergistic and antagonistic effects of combinations of pollu
tants. 
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(2) Coordination with Federal Criteria. The Division will use the EPA 
publication entitled Juallty cgterla for Water, EPA-440/9-76-023 as 
guidance in establls g case• y-case discharge llmits for pollutants 
not specWcally listed in these standards but included under the 
heading "Other Constituents" in 314 CMR 4.03(4), for ident:1:fying 
bioassay application factors and for interpretations of narrative 
criteria. Where the m.inimum criteria epecifically listed by the Division 
in 314 CMR 4.03 differ from those contained in the federal criteria, the 
provisions of the spedfically 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 whlch it 
is intended to protect. The classes are: 

Classes for Inland Waters 

Class A - Waters assigned to this class are designated for use as a 
source of public water supply. 

Class B • Waters assigned to this class are designated for the uses of 
protection and propagation of fish, other aquatic life and wildlife; and 
for primary and secondary contact recreation. 

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. 

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 
primary and secondary contact recreation; and for shellfish harvesting 
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 
with depuration (Restricted Shellfish Areas). 

Class SC - Waters assigned to th.is class are designated for the pro· 
tection and propagation of fish, other aquatic life and wildlife; and for 
secondary contact recreation. 

(4) Minimum Criteria. The following mini.mum criteria are adopted and 
shall be applicable to all waters of the Commonwealth. 

A. These minimum criteria are applicable to all waters of the 
Commonwealth, unless criteria specified for individual classes are 
more stringent. 

Parameter 

1. Aesthetics 

Criteria 

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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4.03: continued 

For Class SC waters: 

Parameter 

1. Dissolved Oxygen 

2. Temperature 

3. pH 

4. Fecal Coliform Bacteria 

Criteria 

Shall be a minimum 85 percent of satu.ra· 
tion at water temperatures above 77°F 
(25°C) and shall be a minimum of 6.0 mg/1 
at water temperatures of 77°F (25°C) and 
below. 

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

Shall be in the range of 6. 5·8. 5 standard 
units and not more than 0.2 units outside 
the naturally occurring range. 

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 

12/31/83 

(1) Protection of Existing Uses. In all cases, from and after the date 
these regulations become effective, the quality of the waters of the 
Commonwealth shall be maintained and protected to sustain existing 
beneficial uses . 

.;;._...;...;;..;......;;;,.;.....;;--~--.;,....;~;;..........._W_..;;..at_e_r-s. From and after the date these 
regulations ecome • e ective, waters designated by the Division 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 D1vis1on 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) National Resource Waters. Waters which constitute an outstanding 
national 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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4. 04: continued 

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 i 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. JOA, s. 3. Said notice shall state that a variance 
is under consideration by the Division, and indicate the Director's ten
tative detennination 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) Desclliition of Contents. 314 CMR 4.05 sets forth the procedures 
and guide es the D1V1s1on 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 !if e 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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314 CMR: DMSION OF WATER POLLUTION CONTROL 

4.05: continued 

Federal or Massachusetts statutes and regulations. Where such ad
ditional restrictions are known they are noted in the classifications in 
314 CMR 4.05. Where these restrictions impose requirements more 
stringent than required under the Massachusetts or Federal Acts, e.g. 
public health restrictions relative to water supplies, such restrictions 
shall be considered and applied by the Division in classifying the 
waters to the extent authorized in the. Massachusetts Act. 

( 4) Fisheries Designations. For inland waters certain specific criteria 
become applicable on the basis of their designation as a particular type 
of fishery. Therefore, inland segments are designated as cold water, 
seasonal cold water or warm water fisheries. In seasonal cold water 
fisheries criteria for cold water fisheries apply during the period of 
September 15 through June 30 annually, and criteria for warm water 
fisheries apply at all other times. 

Where the Division determines that natural conditions prevent the 
attairunent of water quality capable of supporting a wann water 
fishery, a use designation of aquatic life has been made. In each 
segment so designated in 314 CMR 4 .05(5), the 'criteria for a wann 
water fishery apply for all constituents except those affected by the 
natural condition, which constituents shall be governed by the most 
sensitive resident species as determined by the Director in consultation 
with the Massachusetts Division of Fisheries and Game. 

(5) Classifications. For the purpose of applying the Massachusetts 
Water Quality Standards, the waters of the Commonwealth are hereby 
classified as shown in the following tables which are a part of these 
regulations. Columns 1 and 2 of the tables describes the segment. 
Column 3 identifies the applicable classification of the segment. 
Column 4 identifies the use or uses for which the segment is de
signated; (P&S) means primary and secondary contact recreation, (Sn) 
means seasonal fishery, (0) means open shellfishing, (R) means re
stricted shellfishing. Column 5 identifies the applicable provisions of 
314 CMR 4.04 and 314 CMR 4.05(3). 

Segments and their classifications are shown on maps for general 
orientation. In case of inconsistancy between the tables and the maps, 
the data contained in the table shall control. 

REGULA TORY AUTHORITY 

314 CMR 4.00: M.G.L. c. 21, ss. 27(5) and 27(12). 
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