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FOREWORD 

The Massachusetts Division of Water Pollution Control was established by the 
Massachusetts Clean Water Act, Chapter 21 of the General Laws as amended by 
Chapter 685 of the Acts of 1966. Included in the duties and responsibilities of 
the Division is the periodic examination of the water quality of various coastal 
waters, rivers, streams and ponds of the Commonwealth, as stated in section 27, 
paragraph 5 of the Acts. This section further directs the Division to publish 
the results of such examination together with the standards of water quality 
established for the various waters. The Technical Services Branch of the 
Division of Water Pollution Control has, among its responsibilities, the execu
tion of this directive. This report is published under the Authority of the 
Acts and is among a continuing series of reports issued by the Division pre
senting water quality data and analyses, water quality management plans, base
line and intensive limnological studies and various special studies. 

This document is available to the general public without charge and can be 
obtained by contacting: 

Massachusetts Division of Water Pollution Control 
Technical Services Branch 
Westview Building, tyman School 
Westborough, MA 01581 
(617) 366-9181 
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INTRODUCTION 

A water quality management plan is meant to identify existing water quality con
ditions, to state water use goals, to provide a vehicle to list direct discharges 
by National Pollutant Discharge Elimination System (NPDES) permittees, and to 
document other information of particular relevance to water quality in an indi
vidual river drainage basin. Basin water quality management plans are required 
by and written in accordance with the United States ~nvironmental Protection 
Agency's (U.S. EPA) guidelines for Section 303(e) of the Water Pollution Control 
Act Amendment of 1977 (P.L. 95-217) and by the Massachusetts Clean Water Act 
Amendment of 1966 (Chapters 21 and 685 of the General Laws). 

The Ipswich River Basin has unique water quality management problems due to 
heavy use of the basin as a source of public and private water supply for 
numerous communities, coupled with heavy demands on the basin for rapid economic 
and residential development. Currently, the Division of Water Resources of the 
Department of Environmental Management (DEM) is preparing the water supply ele
ment of an overall basin plan. Volume I - Ipswich River, Inventory and Analysis 
of Current and Projected Water Use has been published, and Volume II, which will 
deal with data analysis and water supply alternatives, will soon be published. 
These documents will be valuable companion volumes to the information contained 
in this report. 

The Ipswich Basin communities covered by this document include Boxford, Danvers, 
Hamilton, Ipswich, Lynnfield, Middleton, N. Andover, N. Reading, Reading, 
Topsfield, Wenham, and Wilmington. Other peripheral communities have legal 
water rights in the Basin, and so, these too will be noted as appropriate. 

A water quality management plan for the Ipswich River was last published in 1976 
in a report entitled Ipswich and Parker Rivers 1976 Water Quality Analysis and 
Water Quality Management Plan4 Since that time, water quality surveys were con
ducted on the Ipswich River in 1978 and 1985. The present management plan pro
vides a recommended future water quality monitoring program, as well as an 
update of other portions of the 1976 report. 
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IPSWICH RIVER BASIN DESCRIPTION 

The Ipswich River Basin, located in northeastern Massachusetts (Figure 1), 
encompasses a drainage area of 155 square miles, and has an estimated average 
discharge of 250 cfs to the Atlantic Ocean. The Ipswich Basin is bordered on 
the north by the Parker and Merrimack Basins, and on the south, by the North 
Shore and Mystic Basins. Nineteen communities either use the Ipswich River for 
public water supply purposes or have legislative rights to use the Ipswich River 
water. 

The Ipswich River rises in Burlington and follows a meandering northeasterly 
course for about 45 miles to Ipswich, where it drains into the Atlantic Ocean. 
The river is tidal below the Sylvania Darn in Ipswich, where the mean annual 
runoff is approximately 160 mgd (million gallons per day) or about half the mean 
annual precipitation of the area. The river falls about 75 feet from its source 
to the head of its tidewater, three miles above the mouth, and about 115 feet 
total. 

Wetlands, which cover an estimated seventeen percent of the basin, are criti
cally important to the management of water quality in the basin. The Ipswich 
River's topography consists of low rounded hills surrounded by swampy areas. 
Many small lakes and ponds have formed in the basin's extensive wetlands (see 
Table 1) and much of the course of the Ipswich and its many tributaries is 
through wetlands. 

A typical one-year hydrologic cycle on the Ipswich River is according to the 
United States Geological Survey (USGS)*, as follows: In August and September, 
stream flows are at their lowest yearly levels. Surface runoff is at a minimum. 
The base flow in the basin's streams is almost entirely groundwater, and ground
water recharge is minimal. Most precipitation is lost via evapotranspiration. 

During the fall, evapotranspiration decreases due to the ending of the growing 
season, and so precipitation is either absorbed to groundwater, which in the 
Ipswich basin is the predominant phenomenon, or runs off to surface waters. In 
winter, since the ground freezes, much precipitation runs off to surface waters. 

Finally, in the spring, as the ground thaws, the groundwater aquifers can again 
be recharged, from both melting snow and precipitation. Due to the soil's 
limited capacity to store and transmit moisture, excess water runs into streams. 
This causes the highest streamflows of the year. However, the swampy areas of 
the basin absorb a great deal of water, and act as a moderating influence on 
streamflow. As the swampy deposits also become saturated, they can also 
release water in the spring. ~inally, the cycle begins again as new vegetation 
places strong demands on precipitation. 

*Sammel, Baker, and Brackley, Water Resources of the Ipswich River Basin, 
Massachusetts, U.S.G.S., 1966. 
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Thus, in the Ipswich Basin, a delicate balance exists between groundwater reser
voirs, surface waters, and precipitation. There is little compensation for 
periods of low precipitation, and parts of the river can go dry during severe 
droughts, as during the mid 1960's. Since the Ipswich River is directly or 
indirectly the water supply for many bordering cities and towns, the issue of 
summer and fall streamflow is of vital importance. Finally, as can be deduced 
from the discussion in this section, the hydrologic impact of the Basin's 
wetlands play a critical role in water quality management by controlling first, 
water supply, second, the location and use of on-lot subsurface disposal 
systems, and ultimately the baseline water quality of surface waters in the 
Ipswich Basin. 
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TABLE 1 

LAKES AND PONDS OF THE IPSWICH RIVER BASIN 

NAME 

Putnamville Reservoir 
Wenham Lake 
Suntaug Lake 
Middleton Reservoir (Middlefield 

Pond, Forest Pond) 
Martins Pond 
Hood Pond 
Stiles Pond 
Field Pond 
Bunker Meadows 
Swan Pond 
Rantoul Pond (Goodales Pond) 
Pleasant Pond (Idlewood Lake) 
Longham Reservoir 
Stearns Pond 
Norwood Pond 
Lowe Pond 
Silver Lake 
Devils Dishfull Pond 
Clark Pond 
Coy Pond (Middle Pond) 
Four Mile Pond 
Towne Street Pond 
Towne Pond 
Creighton Pond 
Lower Four Mile Pond 
Mile Brook Pond 
Brackett Pond 
Bradford Pond 
Salem Pond 
Lower Boston Brook Pond 
Martins Brook Pond 
Beaver Pond 
Stevens Pond 
Crystal Pond 
Elginwood Pond 
Eisenhaures Pond 
Liberty Street Pond 
Lubber Pond West 
Cedar Pond 
Farnum Street Pond 
Collins Pond 
Harold Parker Road Pond 
Howes Pond 
Kimballs Pond (Sawyers Pond, Little 

Cedar Pond) 
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MUNICIPALITY 

Danvers 
Beverly 
Lynnfield/Peabody 
Middleton 

North Reading 
Ipswich 
Boxford 
Andover 
Topsfield 
North Reading 
Ipswich 
Wenham/Hamil ton 
Wenham 
North Andover 
Beverly 
Boxford 
Wilmington 
Peabody 
Ipswich 
Wenham 
Boxford/North Andover 
North Andover 
Boxford 
Middleton 
Boxford 
Topsfield 
Andover 
North Reading 
North Andover 
Middleton 
Wilmington 
Beverly 
Boxford 
Peabody 
Peabody 
North Reading 
Middleton 
Wilmington 
Boxford 
North Andover 
Andover 
North Andover 
Boxford 
Boxford 

ACRES 

270 
225 
153 
135 

92 
67 
60 
59 
51 
46 
44 
43 
41 
41 
40 
32 
28 
26 
25 
25 
25 
24 
23 
22 
21 
18 
17 
17 
17 
15 
15 
14 
12 
11 
11 
10 

9 
9 
8 
9 
7 
7 
7 
7 



TABLE 1 (Continued) 

NAME 

Lubber Pond East 
Mill Pond 
Upper Boston Brook Pond 
Cedar Pond 
Crooked Pond 
Cutler Pond 
Frye Pond 
Sudden Pond 
Upper Brackett Pond (Reservoir Pond) 
Woodhill Pond 
Fish Brook Pond 
Forest Street Pond 
Lower Stearns Pond 
Mt. Eleanor Pond 
Muddy Pond 
Old Right Pond 
Park Street Pond 
Peabody Street Pond 
Pierces Pond 
Puritan Lawn Pond 
Quarry Pond 
Sharpners Pond (Kimballs Pond) 
Little Elder Pond 
Bear Pond 
Berry Pond 
Put Pond 
Rockery Pond 
Teal Pond 
Reservoir 
Waterfowl Pond 
Pine Island Pond 
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MUNICIPALITY 

Wilmington 
Burlington 
Middleton 
Wenham 
Boxford 
Hamilton 
Andover 
North Andover 
Andover 
Boxford 
Boxford 
Middleton 
North Andover 
Boxford 
Wenham 
Ipswich 
North Reading 
Middleton 
Peabody 
Peabody 
Peabody 
North Andover 
Peabody 
Andover 
North Andover 
Middleton 
Topsfield 
Topsfield 
Middleton 
Topsfield 
Topsfield 

7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
3 
3 
3 
3 
2 
1 
l 
• 5 



WATER QUALITY OBJECTIVES 

As indicated in Table 2, fresh surface waters in the Ipswich River Basin carry a 
Class B classification. 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~ The tidal portion of the Ipswich, 
and other surface tributaries subject to the rise and fall of the tide, carry a 
Class SA classification. The designated uses for SA waters are the same as for 
Class B, but with the addition that the waters are specified as suitable for 
shellfish harvesting without depuration in approved areas. 

12 



TABLE 2 

IPSWICH RIVER BASIN CLASSIFICATION 

DRAINAGE SYSTEM RIVER BASIN/DRAINAGE 
COASTAL IPSWICH 

BOUNDARY MILE POINTS CLASSIFICATION DESIGNATED USES 

Ipswich River 

Source to tidal portion 

Tidal portion 

Other surface waters subject 
to the rise and fall of the 
tide in the Ipswich River 
Basin and coastal drainage 
area unless otherwise 
denoted above 

Other surface waters in the 
Ipswich River Basin and 
Coastal drainage area 

Isn - Seasonal Fishery 

41.1-4.5 

4.5-0.0 

2p&s - Primary and secondary contact Recreation 

3o - Open Shellfishing 

B 

SA 

SA 

B 

Cold Water Fishery 
(Sn) l 

Recreation (P&s)2 

Marine Fishery 
Shellfishing (0)3 
Recreation (P&S) 

Marine Fishery 
Shellfishing (0) 
Recreation (P&S) 

OTHER RESTRICTIONS 

314 CMR 4.04(3) 

314 CMR 4.04(2) 
MGL., Ch. 132A 
Secs. 13-16 

314 CMR 4. 04(3) 



EXISTING WATER QUALITY 

Existing water quality conditions must be assessed and water quality problems 
must be documented prior to establishing a water quality management plan for the 
Ipswich River Basin. 

The most recent water quality surveys by the Division of Water Pollution Control 
(DWPC) occurred during the spring and summer of 1985. Water quality data was 
collected from twenty-five (25) stations on the Ipswich River and its tribu
taries during the periods of April 9, June 5-6, and August 6-7, 1985. About 22 
chemical parameters were studied at most stations. In addition, wastewater 
samples from the two major Ipswich River dischargers, the Ipswich WWTP and the 
Bostik Division, Emhart Chemical Group were taken concurrently. The data from 
these surveys are presented in a DWPC report entitled "Ipswich River, Part A: 
Water Quality Survey Data; Part B: Wastewater Discharge Survey Data, 1982-85. 

Dissolved Oxygen/Biochemical Oxygen Demand - Figure 3 plots the June and August 
1985 dissolved oxygen data as well as the August 1973 data for comparison. 
Direct comparison between months and years is only approximate, since river 
flows differ (see Table 4). 

The first item of interest concerning Figure 3 is that it shows that the river 
does not always meet the Class B water quality standard of 6 mg/1 dissolved oxy
gen, especially in the upper reaches in late summer. As a matter of fact, the 
Ipswich River dissolved oxygen level in August of 1985 reached 6 mg/1 at only 
20% of the stations sampled. Similar results were observed in August of 1973. 
The low dissolved oxygen values appear to be the result of the swampy terrain 
rather than a deterioration of water quality. However, the presence of these 
low oxygen values underscores the low waste assimilative capacity of the river 
in many areas. 

Also of note is the fact that dissolved oxygen decreased between June and 
August, both in the 1985 and 1973 surveys. As mentioned in the "Basin 
Description" section, the discharge of stored waters from the basin's swamp 
deposits reaches its maximum during late May and early June. The decay of dead 
vegetation within the swamp exerts an oxygen demand on the ponded water; thus, 
its supply of free oxygen is depleted before it enters the stream. Some 
decaying matter will be suspended and be carried into the stream where it will 
settle out and exert an oxygen demand later. In addition, since the Ipswich 
flows under a relatively low gradient, physical reaeration is minimal. In 
August, surface runoff is usually minimal, and almost all of the flow in the 
Ipswich is of groundwater or1g1n. However, a very heavy rain during the week 
preceding the August 1985 survey could have swept organic debris into the river. 
The decaying matter would exert an oxygen demand on the already low oxygen flows 
of groundwater origin in the river. In addition, this would help to explain the 
relatively high biochemical oxygen demand values in samples taken from the river 
during August and after several days of heavy rain. 

Nutrients - Nutrients are substances essential to an organism's growth or repro
duction. Aquatic organisms such as algae and macrophytes depend on dissolved 
nitrogen and phosphorus compounds as nutrients. However, excessive amounts of 
nutrients can lead to nuisance algae "blooms" which can inhibit uses of the 
stream. In addition, the presence of nutrients in excessive levels can serve as 
indications of point and man-related non-point sources of pollution. 
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The concentrations of ammonia-nitrogen and nitrate-nitrogen in the Ipswich are 
both low and compare favorably with other "unpolluted" streams in Massachusetts. 
Ammonia levels from 1985 and 1973 are compared in Figure 5. There appears to 
be no stream deterioration in these 12 years according to this parameter. 
Phosphorus levels, although somewhat higher than those measured in 1973, are 
within an acceptable range (see Figure 6). As a cautionary note, though, often, 
phosphorus concentrations exceeding 0.1 mg/1, as they did in the August 1985 sur
vey, may contribute to over-abundant algae growth in-stream. 

Bacteria 

Freshwater: Fecal coliform bacteria levels in the freshwater portion of the 
Ipswich River easily meet the Class B water quality standard of 
200 organisms/100 ml, as shown in Figure 7. 

Tidally-influenced waters: The tidal portion of the river is classified as 
SA, and so should meet a total coliform limit of 70 organism/100 ml. 
The actual total coliform water column values exceeded this limit 
during the sampling runs in April, June, and August of 1985, but 
our sample size was very small. Reasons for the high concentra
tion in the tidal reach include contamination from Farley Brook, as 
well as unidentified sources in the city of Ipswich. 

Presently, most shell fishing in the estuary is "restricted," i.e., 
shellfishing is allowed but depuration is required. (Although 
shellfish populations in the Ipswich beds have declined over the 
last several years, the MA Division of Marine Fisheries attributes 
at least some of this decline to natural causes such as increases 
in clam predators due to warm winters.) Further investigation of 
bacterial levels in the estuary is warrented, especially in view 
of its importance as a prime shellfishing area. 
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STATION NUMBER 

IPOO(A) 

IPOO(B) 

IPOl(T) 

IPOl 

IP02 

IP03(T) 

IP04 

IP05 

IP06 

IP07 

UM 
IP09 

IPlO 

IPlO(T) 

IPll 

IP12 

IP13 

IP14(T) 

IP15 

IP16 

IP17 

IP18(T) 

IP19 

IP19(T)** 

IP20** 

TABLE 3 

1985 IPSWICH RIVER BASIN SURVEY 

LOCATION OF SAMPLING STATIONS 

LOCATION RIVER MILE 

Maple Meadow Brook, Main St., Wilmington 36.6, 2.0 

Maple Meadow Brook, Lowell St., Wilmington 36.6, 1.7 

Lubber Brook, Concord St., Wilmington 36.6, 0.5 

Ipswich River, Woburn St., Wilmington 36.5 

Ipswich River, Route 28, Reading/North 33.9 
Reading 

Martin's Brook, Park St., North Reading 33.2, 0.1 

Ipswich River, Chestnut St., North Reading 33.0 

Ipswich River, East St., North Reading 31.5 

Ipswich River, Boston St., Middleton/ 28.6 
Peabody 

Ipswich River, Route 114, Middleton/Peabody 25.5 

Ipswich River, Route 62, Middleton 23.3 

Ipswich River, Peabody St., Middleton 21.2 

Ipswich River, East St., Middleton 20.6 

Fish Brook, Endicott Road, Topsfield 19.1, 0.5 

Ipswich River, Rowley Bridge Road, Topsfield 19.0 

Ipswich River, Salem Rd., Topsfield 17.6 

Ipswich River, Route 97, Topsfield 16.6 

Howlett Brook, Ipswich Rd., Topsfield 10.8, 0.3 

Ipswich River, Hamilton Rd., Topsfield 10.6 

Ipswich River, Willowdale Dam, Ipswich 9.4 

Ipswich River, Mill Rd., Ipswich/Hamilton 7.2 

Miles River, Route lA, Ipswich 6.1, 0.6 

Ipswich River, GTE-Sylvania Dam, Ipswich 4.5 

Farley Brook, off Union St., Ipswich 4.4 

Ipswich River, Green St., Ipswich 4.2 

(A)(B)(T) Tributary 
** Tidal 
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LOCATION 

U.S.G.S. Gage, S. Middleton 

U.S.G.S. Gage, near Ipswich 
(Willowdale Dam) 

* Data from u.s.G.S. 

TABLE 4 

IPSWICH RIVER BASIN 

STREAM FLOW DATA* 

AVERAGE DISCHARGE (cfs) 

1973 1985 
8/13 8/14 8/15 8/16 6/5 6/6 8/6 

7.2 13 28 32 9.6 19 50 

51 45 42 60 47 44 107 

18 

8/7 

38 

97 



FIGURE 3 
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WASTEWATER DISCHARGES AND ANTIDEGRADATION PROVISIONS 

Wastewater discharges to surface waters in the Ipswich River Basin are governed 
by permits which are co-issued by the United States Environmental Protection 
Agency (USEPA) and the Massachusetts Division of Water Pollution Control (MDWPC) 
in accordance with guidelines set forth as part of the National Pollutant 
Discharge Elimination System (NPDES). This system establishes levels of 
effluent quality to be maintained at existing treatment facilities and sets 
forth implementation schedules for discharges which contribute to water quality 
standards violations. 

Only two major wastewater effluent dischargers exist in the Ipswich River Basin -
Bostik Division, Emhart Chemical Group in Middleton, and the Ipswich Wastewater 
Treatment Plant (WWTP) in Ipswich. (A discharge is considered major if it 
exceeds SO thousand gallons per day, or if it is an industrial discharge which 
contains potentially harmful pollutants.) The other NPDES permittees in the 
basin are generally small, non-contact cooling water discharges or backwash from 
drinking water filtration systems (see Table 5 and Figure 8). 

The NPDES permit limits for the major dischargers are listed in Table 6. These 
dischargers are periodically sampled by the DWPC to ensure that their effluent 
quality complies with their NPDES permit limits. The Bostik Division, Emhart 
Chemical Group and the Ipswich WWTP were last sampled in 1985 and the data is 
published in Ipswich River - 1982-1985 Water Quality Survey Data and Wastewater 
Discharge Survey Data, DEQE-DWPC. 

New wastewater effluent discharges to waters in the Ipswich Basin are governed 
by the antidegradation provisions of the Massachusetts water quality standards. 
These provisions are fully described in Appendix A. The Ipswich River's 
existing and potential use as a source of public water supply for many com
munities in and out of the basin has determined the antidegradation status of 
the river. Essentially, new or increased discharge of pollutants are prohibited 
unless a variance is granted by the DWPC. These are unlike rules governing non
antidegradation waters, where discharges are allowed if in-stream water quality 
standards can be maintained. 

The antidegradation provisions are quite restrictive in severely limiting new 
discharges. A recent NPDES permit application for a sanitary discharge in 
Wilmington was denied by DEQE, upholding the antidegradation rules concerning 
new discharges to the river. Thus, the antidegradation provisions of the 
Massachusetts water quality standards are an essential tool in the protection of 
water quality in the Ipswich River Basin. Furthermore, it is the MDWPC's con
tention that no antidegradation variances should be granted for effluent release 
to the Ipswich River; the water supply uses of the river are too important to 
potentially compromise, as will be demonstrated later in this report. 
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SOURCE 

Ipswich WWTP 

2 LaSallette Shrine 

3 Bostik Division, Emhart 
Chemical Group 

4 Vernon Russell Water 
Filtration Plant 

5 SM Industries 

6 Butters Row Water 
Treatment Facility 

7 AVCO Systems Division 

8 General Electric 
Aerospace 

9 Polyvinal Chemical Ind. 

10 Wilmington Housing 
Authority 

TABLE 5 

IPSWICH RIVER BASIN 

WASTEWATER DISCHARGES 

DISCHARGE 
RATING 

RECEIVING 
WATER 

NPDES 
PERMIT NO. 

IPSWICH 

Major 

Minor 

Major 

Minor 

Ipswich River MA0100609 

Ipswich River MA0021661 

MIDDLETON 

Ipswich River MA0001180 

Ipswich River 
Tributary 

MA0025364 
MA0025364 

NORTH READING 

Minor 

Minor 

Minor 

Minor 

Minor 

Minor 

Ipswich River MA0027251 

Maple Meadow 
Brook 

WILMINGTON 

MA0102636 

Maple Meadow MA0003468 
Brook 

Ipswich River MA0001635 

Maple Meadow 
Brook 

MA0027642 

Ipswich River MA0102326 
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DISCHARGE 
TYPE 

Treated 
municipal 
wastewater 

Contact and 
non-contact 
cooling water 

Municipal 
water filter 
backwash 

Non-contact 
cooling water 

Municipal 
water filter 
backwash 

Non-contact 
cooling water 

Non-contact 
cooling water 

Non-contact 
cooling water 
and storm 
runoff 

Septic system 
underdrain 
effluent 
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TABLE 6 

NPDES PERMIT LIMITS: MAJOR WASTEWATER DISCHARGES 

PARAMETER 

Flow (MGD) 
BOD (mg/1) 
TSS (mg/1) 
Settleable Solids (ml/1) 
pH (Standard units) 
Fecal Coliform Bacteria 
Chlorine Residual (mg/1) 

(max. daily) 
Bioassay 

IPSWICH WWTP 

AVERAGE MONTHLY 

1.8 
30 
30 
0,1 

6.5-8.5 
200/lOOml 

0,50) 

(2) 

(!)After 15-minutes contact time at peak hourly flow, 

(2)within 12 months of effective date of permit, submit results of an acute 
bioassay. 

* * * 

BOSTIK DIVISION, EMHART CHEMICAL GROUP 

PARAMETER AVERAGE MONTHLY 

Outfall 001 001A 003 004 

Flow (MGD) 1.5 0,072 0,0216 0.43 
Temperature ("F) 85 83 88 80 
Total Toxic Organics (1) (1) (1) (1) 
Oil and Grease (mg/1) 15 15 

(max, daily) 
pH (Standard units) 6,5-8,0 6.5-8,0 6.5-8.0 6.5-8.0 

(1) Total Toxic Organics is the summation of all quantifiable values 
greater than 0,01 mg/1 for those substances listed in Appendix A. 
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MUNICIPAL WASTEWATER MANAGEMENT 

BOXFORD 

Wastewater management in Boxford is based entirely upon the use of on-lot 
subsurface disposal systems. According to town officials, the estimated 
failure rate is less than one percent. Title 5 enforcement is strict and 
zoning in town is limited to two acres. The town has no long term sewering 
plans. Septage is currently disposed of out of town at the Greater Lawrence 
Sanitary District (GLSD), but alternate sites may be necessary due to 
problems in Lawrence. 

DANVERS 

The city of Danvers is 85-90% sewered to the South Essex Sewage District 
(SESD) system in the North Shore Basin. The remaining unsewered areas lie 
near the Ipswich River, but due to poor soil characteristics, these areas, 
too, may be sewered in the future. All new subdivisions in town are required 
to be sewered. 

HAMILTON 

Wastewater management in Hamilton is based entirely upon the use of on-lot 
subsurface disposal systems. Town officials are not aware of many system 
failures. Zoning in town varies from a few remaining small lots in the 
center of town, through one-half, one, and two-acre lots. The town has no 
long-term sewering plans. Septage is hauled to either GLSD or the Haverhill 
WWTP. 

IPSWICH 

About one-third of the town of Ipswich is presently sewered to the Ipswich 
WWTP. According to the town's master plan, about 20% more of the town may be 
sewered in the next 5-10 years, provided adequate funding is available. Many 
areas of town have moderate to severe septic system failures, including the 
Little Neck, Great Neck, and Pinefield areas. The town presently has one
acre zoning except in certain areas where smaller lot sizes have been 
"grandfathered." Septage is treated at the Ipswich WWTP. 

LYNNFIELD 

The town of Lynnfield relies on subsurface disposal for wastewater management, 
with the exception of two restaurants. The town has no long-term sewering 
plan. Maintenance and installation of septic systems in town are very 
tightly controlled. Zoning varies in Lynnfield from 15,000 sq.ft. lots in 
the older parts of town to 60,000 sq.ft. lots in the area nearest the Ipswich 
River. 

MIDDLETON 

The town of Middleton is at least 95 percent dependent on subsurface dispo
sal for wastewater management. (One condominium and hotel are sewered to 
out of town systems.) There are areas in town with failing septic systems, 
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especially those areas near the center of town with very small lots. Many 
long-term sewering plans and studies have been done, but no concrete plans 
yet exist for sewering any of the town. Zoning in Middleton varies from 
two acres at the town's periphery to about one-half acre near the town 
center. Septage is hauled out of town by licensed haulers to either the 
GLSD or the Upper Blackstone WWTP. 

NORTli ANDOVER 

About 50% of the town of North Andover is estimated sewered to the GLSD. 
Although the town has no Master Plan at present, the Director of Public Works 
thinks that more of the town will be sewered over the next several years. 
Parts of town have problem septic systems, especially around Lake Cochichewick 
(but most of this area lies in the Merrimack River drainage basin). Recently 
enacted town ordinances have deemed some areas of town in the Ipswich Basin 
as "watershed district" protection areas with two acre minimum lot sizes 
necessary for building. Septage is disposed of at the GLSD. 

NORTH READING 

Wastewater management in North Reading is based entirely upon the use of on
lot subsurface disposal systems. A large office complex, Riverpark 93, 
recently denied an NPDES permit to discharge sanitary waste to the Ipswich 
River, will be tied into the Reading, and ultimately, the MA Water Resources 
Authority system (MWRA). Septic system problems are limited, but some 
problems with eutrophication exist at Martin's Pond. Zoning in town ranges 
from 40,000 sq.ft. lots on up. Septage is disposed of out of town. 

The town of Reading, about 90% sewered, is tied into the MWRA system. New 
subdivisions, industries and businesses are required to tie into the sewer 
system. In addition, the northwest area of town, near the town's well fields, 
may be required ta sewer in the next few years. Septage is disposed of by 
licensed haulers. 

TOPSFIELD 

Wastewater management in Topsfield is based entirely upon the use of an-lot 
subsurface disposal systems. The town has no long-term sewering plans. 
Zoning in town varies from a few small downtown lots ta one and two-acre 
lats. The town maintains rigorous control over septic system installation 
and maintenance. Septage is hauled out of town to either GLSD or the 
Haverhill WWTP. 

Wastewater management in Wenham is based entirely upon the use of on-lot sub
surface disposal systems. The town has no long-term sewering plans. The 
rate of septic system failure is estimated by town officials to be very low. 
Zoning in town is one acre. Septage is hauled out of town to either GLSD or 
the Haverhill WWTP. 
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WILMINGTON 

About 15% of the town of Wilmington is sewered to the MWRA, but only about 
one-third of this percentage is presently in active use. The remaining 
residents in inactive sewered areas will be required to use the sewer system 
as their septic systems fail. In the long term, Wilmington's Master Plan 
calls for nearly total sewering. Septic system failures do occur in some 
areas of town. Septage is discharged into the MWRA system. 
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WATER SUPPLY CONSIDERATIONS 

Communities within and adjacent to the Ipswich River Basin rely on it as water 
supply either via surface or groundwater sources. Nineteen communities, only 
thirteen of which are in the Ipswich Basin, either use the Ipswich Basin water 
presently as a public water supply, or have legislative rights to use it. The 
thirteen Ipswich River Basin communities are Beverly, Boxford, Danvers, 
Hamilton, Ipswich, Lynnfield, Middleton, North Reading, Peabody, Reading, 
Topsfield, Wenham, and Wilmington. The six north coastal municipalities of Essex, 
Gloucester, Lynn, Manchester, Rockport and Salem have legislative rights to 
Ipswich water, but only Lynn and Salem now withdraw water. 

The Division of Water Resources of the Department of Environmental Management 
(DEM) is currently preparing a comprehensive water supply management plan for 
the Ipswich River Basin, and for other communities relying on basin water for 
water supply. DEM has compiled a complete inventory of current and projected 
water use within the basin, and will analyze this information to develop alter
natives to meet projected water demand. Table 7, taken from their report, is 
enlightening as to the fate of public water supplies pumped from the Ipswich 
Basin. The table reveals that whereas basin and surrounding communities rely on 
the Ipswich River area for 72% of their water supply, less than 10% of this 
amount is returned to the basin as wastewater. Most of the Ipswich River Basin 
water used as water supply is disposed of via wastewater plants to the Atlantic 
Ocean. In addition, as shown in Figure 9, the average day water demand is 
expected to increase 13% by the year 2000. 

Municipal water supplies closed due to contamination are listed in Table 8. 

The antidegradation status of the waters of the Ipswich Basin poses further 
restraints upon the development of wastewater management plans for the basin 
towns whose rates of development dictate an increasing need for sewage systems. 
Out-of-basin transport of waters with its resulting water loss could contribute 
to water shortfalls in the Ipswich Basin. Thus, towns planning out-of-basin 
transport of wastewaters must be cognizant of the import these water losses may 
have on water supplies. Alternatively, vigilance must be continuing in those 
communities with reliance on subsurface disposal so that valuable groundwater 
supplies are not contaminated. 
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TABLE 7 

IPSWICH RIVER BASIN 

WATER BALANCE: INFLOW - OUTFLOW* 

Basin of Water Suppl! Origin (1985 ADD)- Basin of Wastewater Disposal Destination (1985 ADD-
of Water Suppl;)'.) 

1985 
IPSWICH N.COASTAL PARKER MERRIMACK MWRA ADD IPSWICH N.COASTAL PARKER MERRIMACK OCEAN 

COMMUNITY BASIN BASIN BASIN BASIN BASIN MGD BASIN BASIN BASIN BASIN BASIN 

Beverly 3.96 3.96 3.96 
Boxford No. Central -

Supply 
Danvers 2.96 2.96 2.96 
Essex 0.18 0.18 0.18 
Gloucester 3.35 3.35 1.67 1.68 
Hamilton 0.92 0.92 0.92 

"' Ipswich 0.18 0.50 0.68 0.23 0.23 0.22 
N Lynn 8.34 3.99 2.26 14.59 14.59 

Lynnfield 0.26 0.38 0.64 0.64 
Manchester 0.74 0.74 0.30 0.44 
Middleton 0.21 0.21 0.21 
N. Reading 1.02 0.02 1.04 1.04 
Peabody 4.37 0.96 5.33 5.33 
Reading 2.64 2.64 2.64 
Rockport 0.74 0.74 0.74 
Salem 5.81 5.81 5.81 
Topsfield 0.43 0.43 0.43 
Wenham 0.26 0.26 0.26 
Wilmington 2.86 2.86 2.86 

TOTAL 34.22 9.38 0.50 0.02 3.22 47.34 3.09 3.53 0.23 o.oo 40.49 
72% 20% 1% 7% 100% 7% 7% 86% 

*Source: Volume 1 - Ipswich River Basin 1 Inventor;)'. and Analisis of Current and Projected Water Use. 
Massachusetts Department of Environmental Management, Division of Water Resources, June 1987. pg. 25 

**Average Day Demand 



TABLE 8 

IPSWICH RIVER BASIN 

MUNICIPAL WATER SUPPLIES CLOSED DUE TO CONTAMINATION* 

TOWN WELL CONTAMINANT SOURCE STATUS 

Danvers #1 Well Trichloroethylene Unknown Restriction 
lifted 

North Reading Stickney Well Trichloroethylene Unknown Closed 

Reading Off Rte. 129 NaCl, Iron Unknown On-line with 
(2 wells) Manganese treatment 

Wilmington Chestnut Street 1,1,1 Trichloroethane Unknown On-line with 
treatment 

Butters #1,2 Trichloroethylene Unknown On-line with 
treatment 

Barrows Station Closed 
(3 wells) 

Shawsheen Ave. Bacteria, color Unknown Closed 

*Public Water Supplies which have been Closed due to Contamination, DEQE, 
Division of Water Supply, Summer 1986. 
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WETLAND PROTECTION 

As mentioned in the 11 Basin Description 11 section, wetlands play a critical role 
in the protection of both surface and groundwater quality in the Ipswich River 
Basin. Wetlands can serve to filter out harsh contaminants and nutrients, to 
immobilize toxic chemicals, and to maintain the river 1 s present rate of flow. 
Some wetlands feed directly into surface or groundwater sources. Determination 
of the hydrologic connection between the water systems is important in the pro
tection scheme of the resources. Since wetlands cover an estimated 17% of the 
Ipswich Basin (major wetland areas are indicated in Figure 10), their preser
vation is essential to basin water quality. 

At the state level, the program most protective of wetland resources in the 
Ipswich River Basin is the Wetlands Protection Act (310 CMRlO). The Act is 
designed to protect the eight public interests related to wetlands (many of 
which, at the same time, promote surface or groundwater quality protection). 
These eight interests are: flood control, storm damage prevention, protection 
of public and private water supply, protection of groundwater supply, prevention 
of pollution, protection of fisheries, protection of land containing shellfish, 
and wildlife conservation. 

Under the Wetlands Protection Act, local Conservation Commissions are the first
line administrators with DEQ~ involvement beginning with appeals from 
Conservation Commission rulings. A permit called an 11 0rder of Conditions" must 
be obtained from the local Conservation Commission before any removing, 
dredging, filling, or other alterations can take place. 

Town Conservation Commissions, therefore, have a great deal of authority to 
review and modify proposals impacting wetlands areas. This, in turn, places 
considerable responsibility on town residents to lend support to local wetland 
protection actions, which ultimately may help to provide invaluable water 
quality protection for both surface and groundwaters. A detailed town-by-town 
evaluation of wetlands protection efforts is beyond the scope of this report. 
However, it is imperative that each Ipswich Basin town is thorough in its 
efforts to preserve wetlands areas. 
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TABLE 9 

WETLAND 

IPSWICH RIVER BASIN 

FRESHWATER WETLANDS OVER 50 ACRES* 

LOCATION 

Wenham Swamp Topsfield, Hamilton 

2 Orne Swamp Middleton 

3 Ipswich River Wetland Wilmington, N. Reading 

4 North Lynnfield Wetland Lynnfield 

5 Willowdale State Forest* Ipswich 

6 Miles River Wetland* Hamilton 

7 Cedar Swamp* Reading, N. Reading 

8 Wetland between Boxford North Andover 
Street and Lacy Street-

9 Beaver Pond Wetland- Beverly 

ACREAGE 

1970 

340 

660 

220 

610 

400 

910 

440 

60 

* Table and Figure courtesy of Victoria Epstein, Department of Environmental 
Management, "Draft of Minimum Streamflow Requirements for the Ipswich River," 
December 1987. 

** Wetlands adjacent to tributaries to the Ipswich River, which are not adjacent 
to the Ipswich River. 
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NON-POINT SOURCE CONSIDERATIONS 

The fact that there exist only a small number of direct effluent dischargers to 
the Ipswich River underscores the importance of non-point pollutant sources on this 
river's water quality. Sources of non-point pollutant loadings include subsur
face disposal systems, soil erosion and sedimentation, winter road salt runoff 
from roads and storage areas, leaky underground petroleum storage tanks, urban 
storm.water runoff, agricultural storm.water runoff, and landfill leachate. 

It is difficult to quantify the magnitude of non-point source pollutant loading 
on the Ipswich River. This is due not only to the very large array of possible 
contaminant sources, but to the variability of these discharges with time. One 
method of non-point source evaluation would be to survey the Ipswich River and 
tributaries during wet weather, when contaminant leaching should be high, and 
compare this information to data gathered during dry weather periods. In addi
tion, very site-specific sampling can be done at the location of a suspected 
problem - for example, near a salt storage area. 

The most prevalent non-point source of pollutants in the Ipswich basin is prob
ably failing on-lot subsurface disposal systems, or septic tanks. Soil proper
ties have a critical role in successful on-site wastewater treatment. Soils 
classification maps for this basin have been published in the DWPC report 
"Ipswich and Parker Rivers 1976 Water Quality Analysis and Water Quality 
Management Plan." Many Ipswich basin towns have only fair to poor soils in many 
areas, resulting in septic system failures and ultimately either groundwater or 
surface water contamination. Most of the basin's towns, though, maintain strict 
control over septic system installation and maintenance, and require large lot 
residential zoning. Further information on the towns is included in the 
wastewater management section of this report. It is of utmost importance that 
the towns continue to regulate septic systems closely. 

A number of abandoned and current landfills in the Ipswich River Basin are 
potentially the source of solids, nutrients, heavy metals, and other substances 
such as synthetic organic compounds. A limited amount of leachate sampling was 
done by DWPC in 1984 and published in the DWPC report "Ipswich River 1982-85 
Water Quality Survey Data, Wastewater Discharge Survey Data." A listing of past 
and current solid waste disposal sites in the basin is given in Table 10. 
Pollutant control at the inactive sites is best achieved by capping with an 
impermeable cover to prevent water seepage and leachate production. 
Unfortunately, not all of the inactive sites in the basin are yet capped. 

Urban and agricultural runoff convey dirt, dust, animal waste, oil and grease, 
and lead from impervious surfaces where they accumulate during dry weather. 
Storms can wash these substances into waterways. Effective control measures 
include street sweeping, catch basin cleaning, and general improved road main
tenance. 

Finally, road salt and salt storage is potentially a major problem due to the 
heavy water supply demands in the Ipswich basin. Quantifying salt contamination 
in the basin should be a priority. Relevant Best Management Practices including 
information useful for municipal level officials, have been compiled bye DEQE.* 

*Roy, Steven P., and Gayle Birck, Road Salts and Water Supplies Best Management 
Practices, DEQE, Office of Planning and Program Management, Aug. 1981. 
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TOWN/CITY2 

Beverly 
Beverly 
Beverly 
Beverly 
Beverly 

Boxford 

Burlington 
Burlington 

Danvers 
Danvers 
Danvers 

Hamilton 
Hamilton 

Ipswich 
Ipswich 

Lynnfield 
Lynnfield 

Middleton 
Middleton 
Middleton 

N. Reading 

Peabody 
Peabody 
Peabody 

Reading 
Reading 
Reading 
Reading 

TABLE 10 

IPSWICH RIVER BASIN 

SOLID WASTE DISPOSAL SITEsl 

LOCATION 

Broughton Drive 
Standley Street 
Henderson Road 
Brimbal Avenue 
Route 97 

Spofford Street 

Muller Road 

Popes Lane 
Andover Street 
East Coast Road 

Chebacco Road 
Asbury Street 

Fowlers Lane 
Town Farm Road 

Grayland Road 
Chestnut Street 

Rivers Street 
328 N. Main Street 
East Street (Rubchink) 

Park Street 

Dearborn Road 
Town Farm Road 
Pulaski Street 

Johns Street 
Charles Street 
Johns Street 
General Street 
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STATUS 

Inactive 
Inactive 
Inactive 
Inactive 
Inactive 

Active 

Inactive 
Inactive 

Active 
Inactive 
Inactive 

Inactive 
Inactive 

Active 
Inactive 

Inactive 
Inactive 

Active 
Inactive 
Inactive 

Inactive 

Active 
Active 
Inactive 

Inactive 
Inactive 
Inactive 
Inactive 

CATEGORY3 

LF 
MSLF 
LF 
MSLF 
MSLF 

MSLF 

LF 
MSLF 

MSLF 
MSLF 
WWTP 

MSLF 
EPIC/DUMP 

WWTP 
MSLF 

LF 
MSLF 

MSLF 
LF 
PSLF 

MSLF 

PSLF 
MALF 

EPIC/DUMP 

EPIC/DUMP 
EPIC/DUMP 

LF 
WWTP 



TOWN/CITY2 

Topsfield 
Topsfield 
Topsfield 

Wenham 

Wilmington 
Wilmington 
Wilmington 

TABLE 10 (Continued) 

IPSWICH RIVER BASIN 

SOLID WASTE DISPOSAL SITES! 

LOCATION STATUS 

Barehill Rd./Wilmor Rd. Active 
Brady Road (Lafoe Const.) Inactive 
Barehill Road Inactive 

Woodside Lane/Pleasant Inactive 

Main Street Inactive 
Fordham Road Inactive 
Ballardvale Road Inactive 

1Data from DEQE, Division of Solid Waste. 

CATEGORY3 

MSLF 
PSLF 
WWTP 

MSLF 

EPIC/DUMP 
EPIC/DUMP 

MSLF 

2When a town lies partially in the Ipswich Basin, data for the whole town is 
included. 

3category of Landfills: 

MSLF - Municipal Sanitary Landfill 
PSLF - Commercial Sanitary Landfill 
EPIC/DUMP - Open Space, Possible Dumping Site 
LF/DUMP - Landfill Site Before 1971 Reclassification 
WWTP - Wastewater Treatment Plant 
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FUTURE MONITORING PROGRAM 

In view of the relatively rapid rate of development of the Ipswich River Basin 
area, the following program, if performed about every three years, should pro
vide an acceptable water quality monitoring program for the river and environs. 
Of course, more frequent sampling of specific areas such as water supplies, is 
necessary. 

1. Synoptic Water Quality Surveys - The Ipswich River was last synoptically sur
veyed by the DWPC in 1985. Therefore, an update of this information should 
be undertaken in the next few years. 

Ipswich River freshwater chemical parameters, with the exception of dissolved 
oxygen, are not expected to vary significantly over the course of a given 
day. Thus, synoptic water quality surveys, concentrated in the summer and 
early fall during critical low flow periods, but including information on 
seasonal water quality variablilty, would be of benefit. These surveys 
should be conducted for at least two to three days per week, and at least 
three to four times during the year. In addition, diurnal dissolved oxygen 
fluctuations should be documented during the summer by conducting several 
surveys which include early morning as well as afternoon data. 

Dry versus wet weather data would be of use in evaluating non-point source 
pollutant contributions. 

Finally, sanitary surveys of the estuary area should be conducted to determine 
the remaining sources of fecal coliform bacterial contamination. 

2. Water Supply Monitoring - The DEM is currently working on the water supply 
element of an Ipswich River Basin Plan. They have published "Ipswich River 
Basin, Volume I, Inventory and Analysis of Current and Projected Water Use," 
and are in the process of publishing Volume II. In it they have gathered 
information on current water supply sources in the basin, demography, popula
tion forecasts, and future needs estimates. The water supply issue is of pri
mary importance in any Ipswich River management plan and must be integrated, 
as it becomes available, with water quality information. 

3. Compliance Monitoring - Although there exist only two major effluent 
dischargers on the Ipswich River, the Bostik Division, Emhart Chemical Group, 
in the freshwater portion, and the Ipswich WWTP in the estuary, each con
tinues to be of fundamental importance to water quality. The former is 
upstream of water supplies, and the latter eventually discharges to a prime 
shellfishing area. Thus, compliance monitoring should be done yearly on 
these discharges. In addition, at least eight minor dischargers exist on the 
Ipswich River, and it is recommended that these also be sampled during an 
upcoming water quality survey. 

4. Groundwater Monitoring - The DWPC is currently developing a monitoring 
program for groundwater throughout the Commonwealth. The program will eval
uate existing groundwater quality, identify contaminated aquifers, establish 
standards for groundwater quality, and issue groundwater discharge permits. 
The Ipswich River Basin will be integrated into the state groundwater poli
cies as they are developed. 
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5. Biological Monitoring - Total and fecal coliform bacteria samples will con
tinue to be collected during all water quality surveys. In addition, phy
toplankton and chlorophyll a data should be obtained during the surveys. In 
view of the Ipswich River's-status as a major water supply, toxicity testing, 
such as Microtox™ would be a useful screening tool to assess areas of the 
river for potential toxicity problems. In addition, as previously recom
mended, a thorough evaluation of the estuary area for coliform bacterial 
sources would be of benefit, especially with regard to shellfish 
contamination. 

6. Non-Point Source Sampling - During the 1978 Ipswich River Water Quality 
sampling program, non-point sources such as brooks flowing through landfills, 
areas of suspected septic system failures, and septic disposal sites were 
sampled; the results were published in the DWPC report "Ipswich and Parker 
River Basins, Streams, Ponds, and Non-Point - 1978 Water Quality Data." Non
point pollutant sources such as these, as well as others such as road salt 
storage areas, remain important in this river basin and their impacts should 
be sampled for, especially during wet weather. 

7. Lakes Monitoring - A DWPC report entitled "Ipswich and Parker River Basins, 
Streams, Ponds, Non-Point," published in 1978, included four (4) baseline 
lake surveys. In view of the large number of lakes in the basin, several 
more baseline surveys would be interesting, but will be limited by the 
availability of personnel and equipment, as well as other DWPC priorities. 
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APPENDIX A* 

314 CMR: DIVISION OF WATER POLLUTION CONTROL 

4.04: ANTIDEGRADATION PROVISIONS 

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

(2) Protection of High Quality Waters. From and after the date these 
regulations become effective, waters designated by the Division in 310 CMR 
4.05(5) whose quality is or becomes consistently higher than that quality 
necessary to sustain the national goal uses shall be maintained 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 regu
lation as provided in 310 CMR 4.04(6). 

(3) Protection of Low Flow Waters. Certain waters will be designated by 
the Division in Regulation 5.5 of these standards for protection under this sec
tion 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 310 CMR 5.05(5) of these standards. Waters 
so designated may not be degraded and are not subject to a variance procedure. 
New discharges of pollutants to such waters are prohibited. Existing discharges 
shall be eliminated unless the discharger 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 surface waters will be limited or prohibited by the 
Division as necessary to prevent excessive eutrophication of such waters. There 
shall be no new or increased discharges of nutrients into lakes and ponds, or 
tributaries thereto. Existing discharges containing nutrients which encourage 
eutrophication or growth of weeds or algae shall be treated. Activities which 
may result in nonpoint 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 designated 
for protection under 310 CMR 4.04(2) may be allowed by the Division where the 
applicant demonstrates that: 

(a) The proposed degradation will not result in water quality less 
than specified for the class; and 
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(b) The adverse economic and social impacts specifically resulting 
from imposition of controls more stringent than secondary treat
ment 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, guidance documents published by EPA. 

In addition to the above, the applicant for a variance to authorize a 
discharge into waters designated for protection under 310 CMR 4.04(3) must 
demonstrate that: 

(c) Alternative means of disposal are not reasonably available or 
feasible. 

In any proceeding where such variance is at issue, the Division shall 
circulate a public notice in accordance with the procedures set forth in M.G.L. 
c.30A, §3. Said notice shall state that a variance is under consideration by 
the Division, and indicate the Director 1 s tentative determination relative 
thereto. To the extent feasible, the variance proceeding shall be conducted as 
part of any pending discharge permit proceedings pursuant to M.G.L. c.21, §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 
pursuant to this regulation shall not extend beyond the expiration date of the 
permit. 

* Massachusetts Surface Water Quality Standards, 1986. 
Massachusetts Department of Environmental Quality Engineering 
Division of Water Pollution Control. pp. 182-183. 
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TOTAL TOXIC ORGANICS 

The term "Total Toxic Organics" (TTO) is the sunnnation of all quantifiable 
values greater than 0.01 milligrams per liter (mg/1) for the following: 

Acenaphthene 
Acrolein 
Acrylonitrile 
Benzene 
Carbon tetrachloride 
(tetrachloromethane) 
Chlorobenzene 
1.2.4 trichlorobenzene 
Hexachlorobenzene 
1,2-dichloroethane 
1.1.1 trichlorethane 
Hexachloroethane 
1.1-dichloroethane 
1.1.2 trichlorethane 
1.1.2.2-tetrachloroethane 
Chloroethane 
Bis (2-chloroethyl) ether 
2-chloroethyl vinyl ether 
(mixed) 
2-chloronaphthalene 
2.4.6-trichlorophenol 
Parachlorometa cresol 
Chloroform (trichloromethane) 
2-chlorochenol 
1.2-dichiorobenzene 
N-nitroeodi-n-propylamine 
Pentachlorophenol 
Phenol 
Bis (2-ethylhexyl) phthalate 
Butyl benryl phthalate 
Di-n-octyl phthalate 
Di-n-butyl phthalate 
Diethyl phthalate 
Dimethylphthalate 
1.2-benzanthracene 
(benzo(a)anthracene) 
Benzo(a)pyrene (3.4-benzopyrene) 
3.4-Benzofluoranthene 
(benzo(b)fluoranthene) 
11.12-benzofluoranthene 
(benzo(k)fluoranthene 
Chrysene 
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Acenaphthylene 
Anthracene 
1.12-benzoperylene 
(benzo(ghi)perylene) 
Fluorene 
Phenanthrene 
1.2.4.6-dibenzanthracene 

(dibenzp(a.h)anthracene) 
Indeno 1.2.3-cd) pyrene 
(2.3-0-Phenylene pyrene) 
Pyrene 
Tetrachloroethylene 
Toluene 
1.3-dichlorobenzene 
1.4-dichlorobenzene 
3.3-dichlorobenzidine 
1.1-dichloroethylene 
1.2-trans-dichloroethylene 
2.4-dichlorophenol 
1.2-dichloropropane 
(1.3-dichloropropene) 
2.4-dimethylphenol 
2.4-dinitrotoluene 
2.6-dinitrotoluene 
1.2-diphenyehydrazine 
Ethyl benzene 
Fluoranthene 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl ether 
Bis (2-chloroisopropyl) ether 
Bis (2-chloroethoxy) methane 
Methylene chloride 
(dichloromethane) 
Methylchloride 
(chloromethane) 
Methyl bromide (bromomethane) 
Bromoform (tribromomethane) 
Dichlorobromomethane 
Chlorodibromomethane 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
lsophorone 
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Naphthalene 
Nitro benzene 
2-nitrophenol 
4-nitrophenol 
2.4-dinitrophenol 
4.6-dinitro-o-cresol 
N-nitrosodimethylamine 
N-nitrosodiphenylamine 
Trichloroethylene 
Vinyl chloride (chloroethylene) 
Aldrin 
Dieldrin 
Chlordane (technical mixture and 

metabolites) 
4.4-DDT 
4.4-DDT (p.p-DDX) 
4.4-DDT (p.p-TDE) 
Alpha-endosulfan 
Beta-endosulfan 
Endosulfan sulfate 

Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
(BHC-hexachlorocyclohexane) 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
(PCB-polychlorinated biphenyls) 
PCB-1242 (Arochlor 1242) 
PCB-1254 (Arochlor 1254) 
PCB-1221 (Arochlor 1221) 
PCB-1232 (Arochlor 1232) 
PCB-1248 (Arochlor 1248) 
PCB-1260 (Arochlor 1260) 
PCB-1016 (Arochlor 1016) 
Toxaphene 
2.3.7.8-tetrachlorodibenzo-p-

dioxin (TCDD) 

In monitoring for Total Toxic Organics, the permittee need analyze for only 
those pollutants which would reasonably be expected to be present. The permit
tee may make the following certification on its monitoring reports in lieu of 
conducting an analysis: "Based on my inquiry of the person or persons directly 
responsible for managing compliance with the permit limitations for total toxic 
organics (TTO). I certify that, to the best of my knowledge and belief, no 
dumping of concentrated toxic organics into the wastewaters has occurred since 
filing of the last discharge monitoring report. I further certify that this 
facility is implementing the solvent management plan submitted to the permitting 
authority. 

In requesting the certification alternative the permittee shall submit a solvent 
management plan that specifies, to the satisfaction of the permitting authority, 
the toxic organic compounds used: the method of disposal used instead of 
dumping, such as, reclamation, contract hauling, or incineration: and procedures 
for ensuring that toxic organics do not routinely spill or leak into the 
wastewater. This plan shall become a part of, and an enforceable provision of, 
this permit. 

* Source: NPDES permit for the Bostic company. pg. 7a. 
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