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I. INTRODUCTION 

BASIN PLANNING 

Section 3O3(e) of the Federal Water Pollution Control Act Amendments of 
1972 (PL92-5OO) mandates the establishment by each state of a "continuing 
planning process" which is to result in what are variously called "basin 
plans" or "water quality management plans.' 1 Both names are appropriate, 
for each plan covers a distinct hydrologic basin; and the purpose of each 
plan is to prescribe pollution abatement requirements to result in levels 
of water quality appropriate to the anticipated or desired future uses of 
the basin's waters. The basin plans must be revised every few years; 
hence, the terminology, rr continuing planning process." 

The Massachusetts Clean Waters Act, as amended in 1973, specifies that the 
Division of Water Pollution Control*. is to conduct the continuing planning 
process for the Commonwealth. Since its inception in 1966, the Division 
has pursued a strong program of water pollution abatement and data acqui
sition throughout the state. Of particular importance to this basin plan 
are data obtained by the Division and reported in The Charles River 1973 
Part A (DWPC, 1974a) and The Charles River 1973-1974 Part B (DWPC, 1974b). 

Future water uses and respective levels of water quality are defined by 
the Water Quality Standards adopted by the Division. For urban rivers 
such as the Charles, the attainment of water quality levels conforming to 
the adopted standards will require not only the abatement of pollutants 
discharged by municipal, industrial, and institutional facilities, but 
also some manner of control of pollution from urban runoff and other 
diffuse sources. This initial basin plan for the Charles River is pri
marily aimed at the "point sources 11 of pollution. Future revision to this 
plan, benefitting in part from the results of other studies now in progress, 
will prescribe controls for non-point sources of pollution in the water
shed. 

Pollution abatement requirements for point sources are given in tenns of 
load allocations (limits for discharged pollutants) and implementation 
schedules. Following final approval of the basin plan, future point source 
discharge permits (required by the same federal and state laws cited above) 
must be consistent with the load allocations and implementation schedules 
delineated in the plan, and thereby the abatement requirements become 
enforceable. 

The Charles River Basin Plan emerges in a context of a considerable amount 
of related planning. Previous regional, state, and federal planning efforts 
have emphasized the economic analysis of regional sewerage alternatives. 
At the direction of the Division, and with consideration of the results of 
these planning efforts, local level planning for sewers and sewage treat-

*As of July 1, 1975, the Division is part of the Department of Environmental 
Quality Engineering, under the Executive Office for Environmental Affairs. 
Formerly, the Division was part of the Department of Natural Resources, which 
no longer exists as such. 
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ment facilities is in progress. Also in progress are two regional studies 
which include the Charles River Basin. The Eastern Massachusetts Metro
politan Area Wastewater Management Study (EMMA Study) is developing a 
long-range plan for the extensive wastewater facilities of the Metropolitan 
District Commission (MDC). Under Section 208 of PL92-S00, an areawide 
waste treatment management plan for the greater"BoS'ton area, conducted by 
the Metropolitan Area Planning Council (MAPC), is just now getting underway. 
Among other questions, both of these regional studies are confronting the 
problems of urban runoff and other non-point sources of pollution. 

CHARLES RIVER BASIN 

The Charles River Basin, for purposes of this basin plan, is defined as the 
watershed (including all surface waters) of the portion of the Charles River 
which is upstream of the Watertown Dam1 (Figure I-1). The Charles River 
Basin has an area of 265 square miles and includes portions of thirty-two 
cities and towns. Table I-1 lists land area and population data for twenty
six of these municipalities which have significant portions of their area 
in the watershed. The 1970 population strictly within the Charles River 
Basin is estimated at roughly 400,000 persons. 

The Charles River is a coastal stream of about seventy miles in length.
2 

It has a variable stream flow, with a 7-day 10-year low flow (see Glossary, 
Appendix 1) of 11.6 cubic feet per second at Charles River Village, Needham. 
In Dedham, approximately one-third of the streamflow of the Charles is 
diverted to the Neponset River via Mother Brook. Sometimes in low-flow 
periods, up to 15 MGD is diverted by the MDC from the Sudbury Aqueduct to 
the Charles River. A very flat gradient causes the Charles to meander 
extensively. On the main stem there are several ponds and, in addition, 
some twenty dams. The latter, most of which are artifacts of a once
flourishing water-powered milling industry, radically alter the hydraulic 
characteristics of the river--to the detriment of water quality. Water 
supply, recreation, and waste assimilation are the primary uses of the 
waters of the Charles River Basin. 

Groundwater is the source of public and private water supplies in the towns 
of the Upper Watershed, except for Milford. Milford has as its primary 
water supply Echo Lake, the Charles' headwaters, and in addition maintains 
several wells. Groundwater also partially supplies the towns of the Middle 
Watershed. In addition, the MDC water system partially supplies these 
communities. In the Lower Watershed all of the municipalities except the 
Town of Lincoln are members of the Metropolitan Water District, served by 
the MDC water system. The source of the MDC water supply is the Quabbin 
and Wachusett Reservoirs, located respectively in the Connecticut and 
Merrimack River Basins. Surface waters of the Stony Brook watershed, 
located in Lincoln, Lexington, Weston, and Waltham, provide the water 

1. The portion of the Charles below the Watertown Dam (and extending to the 
Charles River Dam), known as the "Charles Basin", is to be included in the 
basin plan for the Boston Harbor drainage basin. In the present context, 
the term "Charles River" excludes the Charles Basin, and the term "Charles 
River Basin" refers to the watershed of the former. 

2. Excluding the Charles Basin. 

10 
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supplies for Lincoln and the City of Cambridge. (Cambridge, in the 
Harbor drainage basin, is also partly supplied by the MDC system.) 
Brook is a tributary to the Charles River; however, throughout most 
year, all of its discharge is diverted for water supply. 

Boston 
Stony 
of the 

The Charles River supports a number of recreationa1. uses, including boating, 
canoeing, fishing, and such bankside activities as hiking and picnicking. 
A great part of the banks of the middle and lower river is parkland. 
Swimming in the Charles River is no longer common, due to its polluted 
state, nor has it been legally sanctioned since 1959, when the last beach 
on the Charles was closed. Eowever, several ponds and lakes throughout 
the watershed continue to su~?ort swimming, as well as other recreational 
activities. 

The upper Charles River, along with three upper river tributaries, receives 
fourteen significant wastewater discharges~ These include five municipali
ties, four institutions, and five industries. The three largest polluters 
are the Town of Milford, the Town of Franklin, and Cott Corporation in 
Hillis. There are no significant wastewater discharges in the Middle and 
Lower Watershed, although a number of very small cooling water discharges 
(and almost surely some minor illicit wastewater discharges) are scattered 
through the entire Charles River Basin. 

Wastewater management is a growing problem in the Charles River Basin. The 
most common method of wastewater disposal in the Upper Watershed is by 
individual subsurface disposal systems. Portions of the Middle Charles 
communities rely on individual subsurface disposal systems, as do the entire 
towns of Weston and Lincoln in the Lower Watershed. However, soil conditions 
throughout much of the watersaed are unfavorable for subsurface disposal. 
Surface and groundwater pollution from such systems is well-known in certain 
areas and is suspected to be widespread. Except as noted above, the Middle 
and Lower Watershed communities are members of the Metropolitan Sewerage 
District~ another arm of the ~IDC. These municipalities maintain their 
own sewer systems, and these are connected to major MDC interceptors which 
drain to two large primary treatment facilities at Deer Island and Nut 
Island in Boston Harbor. In the Upper Watershed, extensive sewerage 
exists in Milford and Franklin, and smaller portions of Millis and Med
field are sewered. A very s~all part of Medway is also sewered. Through
out the Charles River Basin, subsurface disposal systems, sewers, and 
sewage treatment facilities are physically inadequate for present needs. 
In addition, improper operation and maintenance of both individual and 
public facilities is common. 

The Charles River Basin is highly urbanized. The basin-wide population 
density was on the order of 1,500 persons per square mile in 1970. Actually, 
densities much greater than this average exist in most of the Middle and 
Lower Watershed. Portions of the Upper Watershed are semi-rural, although 
Milford and several other tow'TIS have population densities approaching the 
basin-wide average. Urban stormwater runoff is a significant but unquanti
fied source of pollution in the Charles River Basin. Population growth 
will increase the future wastewater management needs of the watershed. 

Other non-point sources of pollution include sand and gravel mining 
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TABLE I-1 

LAND AREA AND POPULATION OF CITIES AND TOWNS 

CHARLES RIVER BASIN 

MUNICIPALIT': 
LAND AREA 

(sq. mi.) 

Upper \,atershed 
Hopkinton 
Milford 
Bellingham 
Holliston 
Medway 
Franklin 
Wrentham 
Norfolk 
Walpole 
Millis 
Medfield 
Sherborn 
Dover 

Middle Watershed 
Natick 
Wellesley 
Needham 
Westwood 
Dedham 

Lower Watershed 
West Roxbury, 

Boston -
Weston 
Newton 
Waltham 
Lincoln 
Lexington 
Belmont 
Watertown 

27 .9 
15.0 
18.9 
19. 1 
11. 7 
27 .0 
22. 7 
15.4 
21.1 
12. 3 
14.5 
15.4 
15. 3 

16.0 
10.5 
12. 8 
11. 2 
10.8 

17.4 
18.3 
13. 5 
14.9 
16.6 
4. 7 
4.2 

AREA IN BAS IN 
(sq. mi.) 

2.9 
12. 9 

7.9 
19. 0 
11. 7 
24.5 

9.8 
15. 3 
2.1 

12. 3 
11. 4 
12.8 
13.1 

8.8 
10. 5 
12. 8 
3.8 
7.2 

3.5 

15.0 
12. 2 
13.5 
9.1 
4.9 
1. 9 
1. 4 

19 70 POPULATION 

5,981 
19,352 
13,967 
12,069 

7,938 
17,830 
7,315 
4,656 

18, 149 
5,686 
9,821 
3,309 
4,529 

31,057 
28,051 
29,748 
12, 750 
26,938 

24,974 

10,870 
91,066 
61,582 

7,567 
31,886 
28,285 
39,307 

Total Basin Area 265 sq. mi. Includes small portions of Hopedale, 
Mendon, Ashland, Foxboro, Wayland, and Brookline 
(less than 1.0 sq. mi. each). 

Sources: Areas from U.S. Army Corps of Engineers, 1972; populations are 
1970 census data as reported by Metcalf and Eddy, Inc., 1973. 
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operations, poorly located sanitary landfills, old town dumps, and the 
use of road de-icing salt. Although there are no combined sewer systems 
within the basin, infiltration and inflow cause sewer overflows in Mil
ford and Waltham and in the Middle Watershed communities connected to the 
MDC's Wellesley-Framingham interceptor system._ 

Wetlands comprise more than one-tenth of the watershed. These areas are 
important not only for the propagation of wildlife-and their esthetic value 
but also for natural flood control because their hydraulic characteristics 
tend to dampen peak flood flows and normal sunu:iertime low flows. The 
U.S. Congress has designated seventeen wetl3nd "natural valley storage 
areas" in the watershed to be protected fro~ development through public 
ownership. This is a result of a recent study by the U.S. Army Corps of 
Engineers (1972) which found this to be the most cost-effective flood
control measure for the Charles River. Development has already encroached 
upon a good deal of former wetland, particularly in the lower part of the 
watershed, and the pressure for further encroachment by land developers 
remains strong, especially in the Upper Watershed. 

As a result of the wastewater discharges on the Upper Charles and pollu
tion from urban runoff and other land use-related sources, the Charles 
River is highly enriched with organic wastes and inorganic nutrients and 
is subject to bacterial contamination. Also, other surface waters of the 
watershed, as well as the groundwater in some areas, are of very low 
quality. Moreover, urbanization and continued land abuse threaten the 
quality of surface and groundwater reservoirs now serving as public and 
private water supplies. In order to maintain the high quality of existing 
surface and groundwater reservoirs, and to improve the quality of the 
Charles River and other waters in the basin to allow increased recrea
tional use, there exists a great need in the Charles River Basin for a 
well-planned program of wastewater management and non-point source 
pollution control. 
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II. EXISTING WATER QUALITY 

BACKGROUND INFOR.'1ATION 

The Charles River was surveyed intensively by ;he Qivision in 1973. Time 
of travel surveys for the Charles River, I-line Brook, and Stop River were 
accomplished in April and May. This was the first and (to date) only time 
of travel survey performed on t:1e Charles River. Water quali.ty surveys 
were accomplished in June and September. Extensive chemical and biological 
data were obtained concurrently with streamflow data. The water quality 
surveys included the main stem, Mine Brook (Franklin), Stop River (Wrenthai:,
Norfolk-,!edfield), and single stations on each of several other important 
tributaries, among which was SL!gar Brook in :!illis. The above is docu
mented in The Charles River 1973 Part A, published by the Division (1974a). 

The Di vis.ion also accomplished a wastewater discharge survey for the 
Charles River Basin in 1973 and 1974. This discharge survey included ten 
of the fourteen significant wastewater dis charges in the basin identified 
in this plan. (Included were all of the major discharges, and other 
information exists for the remaining ones.) Chemical data, including 
metals concentrations where appropriate, were obtained for each discharge 
along with flow measurements or estimates. The results of this survey 
were published by the Division (1974b) as The Charles River 1973-1974 Part B. 

The two above-named reports we~e submitted to the Environmental Protection 
Agency as appendices to this basin plan on March 14, 1975. A third report, 
entitled The Charles River 1973-1974 Part C, will also be submitted as an 
appendix to this basin plan. Included in the Part C will be a detailed 
analysis of the data in Part A and Part B, as well as background informa
tion on the Charles River Basic. The Part C will be published in late 
1975 or early 1976. 

Water quality surveys of the C:,arles River and its tributaries were also 
performed in 1967 jointly by the Federal Water Pollution Control Admini
stration and this Division. Ic 1967 and 1968, the Division also carried 
out a wastewater discharge sur.rey. The Division's surveys are reported 
in the Charles River Studv 1967, Parts A and B (1969). Results of the 
FWPCA survey appear in Chemical and Phvsical Asoects of Water Qualitv, 
Boston Harbor-Charles River St~dv, Massachusetts (1968a), and Biological 
Asnects of Water Qualitv, Boston Harbor-Charles River Studv (1968b), and 
are sum."'!larized in Surr:.rnarv of :~·ater Oualitv Evaluations, Boston Harbor 
and Tributaries (1967). A COC?arison of 1967-63 conditions versus those 
in 1973-74 will be included in the forthcoming Part C. 

STllAH SEGMENTATION 

The Charles River and three tributaries presently receiving significant 
wastewater discharges are seg:::ented as shown in Table II-1 and Figure II-1. 
The segmentation is determined by points of present or planned major 
wastewater discharges and by changes in future use classification (see 
below). There are ten main-stem segments, two for Mine Brook, three for 
Stop River, and one for Sugar 3rook. 
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Every segment of the Charles River mainstem is classified as a water 
quality segment ("WQ" in Table II-1), except for the headwater reach, which 
is designated an anti-degradation segment ("AD" in Table II-1). In con
formance with Division rules and regulations (see Section III), all 
tributaries to the Charles are designated as anti-degradation except for 
the lower portions of Mine Brook and Sugar Brook (segments 12 and 16). 
The latter are designated water quality segments, as they currently receive 
municipal discharges. No segment in the Charles River Basin is given an 
effluent limited classification. The designation of segments as water 
quality rather than effluent limited arises for two reasons: (1) extremely 
low streamflow in all seg:c.ents in time of drought affords minimal dilu
tion for organic wastes, Cischarges deficient in dissolved oxygen, and 
other pollutants; (2) the many dams and natural ponds and the very flat 
gradient of the Charles River and its tributaries induce conditions very 
favorable to the growth of algae, thus the limitation of nutrients dis
charged to all segments is important in the Charles River Basin. 

Table II-1 also gives the present condition--that is, the highest fresh
water standard met througnout each segment during the 1973 survey. The 
standards, defined in Appendix 2, correspond to the following water uses: 

A - public water supply 
B - bathing, public water supply with treatment and disinfection 
C - boating, indigenous fish and wildlife habitat, good aesthetic 

value 

In addition, Classes Bl a,~d Cl have uses identical with Classes Band C, 
respectively, but they have relaxed dissolved oxygen criteria. A present 
condition of "U" indicates that none of the above standards is met for 
the segment. For reference, Table II-1 also includes the current water 
quality classification (defining the future uses) for each segment. This 
will be discussed in Section III of this document, Present condition and 
water quality classification are also indicated in Figure II-1. 

The severity ratings listed in Table II-1 are the totals of ratings (0 to 
3, no problem to most severe) for eight different types of water quality 
problems. The ratings for each segment are detailed in Table II-2. 

The following is a discussion of the existing water quality in each seg
ment, based on the 1973 survey (DWPC, 1974a). Streamflow during the 1973 
survey was on the order of 100 cubic feet per second at Charles River 
Village (cf. 7-day 10-year low flow here of 11.6 cfs). 

CHARlES RIVER 

Segment l - Source to Dilla Street, Milford: Water of this segment, which 
includes public water supply for the Town of Milford (Echo Lake), is of 
uniformly high quality; although the sampling at Dilla Street yielded total 
coliform levels apparently in violation of the Class A criterion. However, 
during the Division's 1973 surveys, a compositing technique for coliform 
samples was used; this technique was subsequently discarded because of the 
likelihood of sample contamination. For this reason, except where severe 
contamination is beyond question, the 1973 coliform data are generally 
taken cum grano. 
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SEGMENT 
NUN!lER 

l 

2 

3 

4 

5 

6 

7 

DESCRIPTION 

Charles River 
Source to Dllla Street, 
Milford 

Dilla Street to Main 
Street, Milford 

Main Street, Milford, 
to Milford STP 

Milford STP to Mine 
Brook, Franklin 

Mine Brook, Franklin, 
to outlet, Populatic Pond 

Outlet, Populatic Pond, 
to Stop River, Medfield 

Stop River, He<lfield, to 
Sugar Brook, Hillis 

TABLE Il-1 

STREAM SEGMENTATION AND STATUS 

CHARLES RIVER BAS IN 

RIVER SEGMENT 
HILES CLASS 

Source- AD 
76.5 

76. 5- WQ 
75. 2 

75.2-
73.4 

73.4-
63. 1 

63.1-
58.9 

58.9-
51. 8 

WQ 

WQ 

WQ 

WQ 

WQ 

PRESl'.NT 
CONIJITION 

A 

u 

u 

u 

Cl 

Cl 

Cl 

WATER 
QUALITY 

CLASS 

A 

B 

C 

C 

C 

C 

C 

SllV!lRI.TY 
RATING 

1 

7 

10 

16 

10 

7 

8 

POLLUTION SOURCES 

Non-point 

Sewer overflows/bypasses 
(Milford), old Milford 
<lump, urban runoff 

Sewer overflows/bypasses 
(Milford), Farrar & Carty 
Landfill (llopedale), other 
non-poi.nt 

Milford STP, subsurface 
disposal (Bellingham), other 
non-poi.nt 

I 
Franklin STP via Mine Brook, 
Broad Stre,et sewer (Medway), 
urban runoff, Your Laundry 
(Medway), subsurface disposal 
(Franklin) 

Subsurface disposal (Medfield), 
other non-point 

Point and non-point sources 
via Stop River, subsurface 
disposal (Medfield), other 
non-point 



SEGMENT 
NUMBER DESCRIPTION 

8 Sugar Brook, Millis, to 
Bridge Street, Dover 

9 Bridge Street, Dover, 
to South Natick Dam 

10 South Natick Dam to 
Watertown Dam 

RIVER 
MILES 

49. 8-
44. 6 

44.6-
41. l 

41. 1-
9. 8 

Mine Brook (confluence 63.1) 
11 

12 

13 

14 

Source to Franklin STP Source-
4.1 

Franklin STP to confluence 4.1-
0.0 

Stop River (confluence 51. 8) 
Source to Pondville 
State Hospital 

Pondville State Hospital 
to Norfolk-Walpole MCI 

Source 
7.8 

7. 8-
4.0 

TABLE 11-1 (Continued) 

SEGMENT 
CLASS 

WQ 

WQ 

WQ 

AD 

WQ 

AD 

AD 

PRESENT 
CONDITION 

Cl 

Cl 

C 

B 

u 

Bl 

u 

WATER 
QUALITY 

CLASS 

C 

B 

B 

B 

B 

B 

B 

SEVERITY 
RATING 

12 

9 

9 

2 

17 

3 

6 

POLLUTION SOURCES 

Several sources via Sugar 
Brook, Medfield State Hospital, 
subsurface disposal (Holliston), 
Medfield STP, Ty-Car Mfg. Co. 
(Holliston) 

Non-point 

Sewer overflows (Middle Water
shed, Waltham), urban runoff, 
.subsurface disposal (Wellesley, 
Natick, Weston), old dumps/ 
landfills (Newton, Waltham), 
other non-point 

Non-point 

• Franklin STP, Garelick Farms, 
non-point , 

Non-point 

Pondville State Hospital, 
Wrentham State School, 
wetland drainage, other 
non-point 



N 
0 

SEGMENT 
NUMBER 

15 

16 

DESCRIPTION 

Norfolk-Walpole MCI 
to confluence 

Sugar Brook (confluence 
Route 109, Millis, 
to confluence 

RIVER 
MILES 

4.0-
0.0 

49. B) 
1.6-
0.0 

TABLE II-1 (Continued) 

SEGMENT 
CLASS 

AD 

WQ 

PRESENT 
CONDITION 

Cl 

u 

WATER 
QUALITY 

CLASS 

B 

B 

SEVERITY 
RATING 

7 

21 

POLLUTION SOURCES 

Norfolk-Walpole MCI, wetland 
drainage, other non-point 

Cott Corporation (Millis), 
National Can Corporation 
(Millis), Millis STP, Millis 
sanitary landfill 

Note: Present condition and severity ratings based on 1973 water quality survey data (DWPC, 1974a). See 
text for documentation of pollution sources. 



TABLE II-2 

SEGMENT SEVERITY RATINGS 

CHARLES RIVER BASIN 

RIVER SOLIDS, pH, CLASS. 
SEGMENT MILES COLIFORM D.O. COLOR NUTRIENTS METALS TEMP. OTHER VIOL. TOTAL 
Charles River 

l Source to Dilla Source- l 0 0 0 0 0 0 0 l 
Street, Milford 76.5 

2 llllla Stn,ct to 7fi.5- 2 0 0 I 7 
Main Street, Milford 75.2 

3 Main Street to 75.2- 2 2 l 2 0 0 1 2 10 
Milford STP 73.4 

N 4 .... Milford STP to 73.4- 3 3 2 3 0 0 2 3 16 
Mine Brook 63. l 

5 Mine Brook to outlet, 63. 1- 1 2 l 3 0 0 I 2 10 
Populatic Pond 58.9 

6 Outlet, Populatic 58.9- 2 1 l 2 0 0 0 l 7 
Pond to Stop River 51. 8 

7 Stop River to 51.8- 2 l l 2 0 0 l 8 
Sugar Brook 49.8 

8 Sugar Brook to 49. 8- 3 2 l 2 0 0 2 2 12 
Bridge Street, Dover 44.6 

9 Bridge Street, Dover, 44.6- 2 2 l 2 0 0 1 l 9 
to South Natick Dam 41.4 

10 South Natick Dam to 41.4- 2 l l l 0 0 2 2 9 
Watertown Dam 9.8 



TABLE Il-2 (Continued) 

RIVER SOLIDS, pH, CLASS. 
SEGMENT MILES COLIFORM ll. 0. COLOR NUTRIENTS METALS TEMP. OTHER VIOL. TOTAL 

Mine Brook (confluence 63. 1) 

ll Source to Franklin Source- 1 0 0 1 0 0 0 0 2 
STP 4. l 

12 Franklin STP to 4. 1- 3 3 3 3 0 0 2 3 17 
confluence 0.0 

Stop River (confluence 51. 8) 

13 Source to Pondville Source- 1 1 0 1 0 0 0 0 3 
State Hospital 7.8 

14 Pondville State 7.8-
Hospital to Norfolk- 4.0 1 2 1 1 0 0 0 1 6 

N Walpole MCI N 

15 Norfolk-Walpole MCI 4.0- l 2 1 2 0 0 0 l 7 
to confluence o.o 

Sugar Brook (confluence 49. 8) 

16 Route 109 to l.6- 3 3 2 3 3 1 3 3 21 
contluence 0.0 



Segment 2 - Dilla Street to Main Street, Milford: This segment mostly 
comprises Cedar Swamp Pond, Milford, a shallow, eutrophic impoundment. 
This pond is choked with rooted aquatic weeds and exhibits high algae 
levels. Dissolved oxygen (D.O.) concentrations are at the same time 
very low (minimum, less than 2.0 mg/1; average less than 5.0 mg/1), 
indicating organic pollution also. Nutrient c0<1centrations are moderately 
high. Due to infiltration and inflow, this segment is subject to sewer 
overflows/bypasses from Milford. Other sources of pollution are urban 
runoff and the old Milford dump located on the bank of the pond. There 
were formerly a few minor industrial discharges here. 

Segment 3 - Hain Street, Milford, to Milford Sewage Treatment Plant: 
Excessive algae, low minimum D.O. (less than 2.0 mg/1), and high nutrient 
concentrations characterize this segment. Milford's sewer system has 
overflows/bypasses affecting this segment. In Hopedale, Farrar & Carty, 
Inc., operates a sanitary landfill located by the floodplain of the Charles. 

Segment 4 - Milford Sewage Treatment Plant to Mine Brook, Franklin: This 
is one of the three most severely polluted segments in the Charles River 
Basin. Below the Milford STP are encountered depressed D.O. (minimum less 
than 1.0 mg/1), toxic ammonia concentrations (as high as 6.9 mg/1 as N), 
extremely high nutrient concentrations (nitrate greater than 2.0 mg/1 as 
N, total phosphorus as high as 5.0 mg/1), and bacterial contamination. (In 
1967, FWPCA (1968a) isolated species of Salmonella, which are pathogens, 
in this segment.) This segment is subject to algal blooms and nuisance 
duckweed growths (both observed in Box Pond, Bellingham, in 1973). Nitri
fication in this segment is probable. Sludge deposits exist in the upper 
part of Box Pond. In addition to the Milford STP, the Division's regional 
engineer indicates that problems with subsurface disposal systems in 
North Bellingham are not uncommon. 

Segment 5 - Mine Brook, Franklin, to outlet, Populatic Pond: Pollution 
of this segment is primarily from the Franklin STP, entering the main stem 
via Mine Brook, D.O. levels are depressed but remain above 2.0 mg/1. 
Nitrification occurs in this segment. Nutrient concentrations are high, 
and algal blooms occur. Other pollution sources in this segment are sub
surface disposal systems in the Shepards Brook area of Franklin (Franklin 
Board of Health, 1975), Medway's Broad Street sewer (discharging into Great 
Black Swamp), and urban runoff. There is also a minor discharge from Your 
Laundry in Medway. 

Segment 6 - Outlet, Populatic Pond to Stop River, Medfield: Having no 
point sources and only a sparsely developed local drainage area, this 
segment is not severely polluted. D.O. levels are moderately depressed, 
and nutrient concentrations remain fairly high. Pollution from subsurface 
disposal systems in Medfield is documented (Weston and Sampson, Inc., 1970). 

Segment 7 - Stop River, Medfield, to Sugar Brook, Millis: Nutrient and 
D.O. concentrations indicate moderate pollution in this segment. Pollu
tion sources include subsurface disposal systems in Medfield (Weston and 
Sampson, Inc., 1970), point and non-point sources entering via the Stop 
River, and other non-point sources. 
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Segment 8 - Sugar Brook, Millis, to Bridge Street, Dover: In this segment, 
algal levels are fairly high; nevertheless, D.O. levels are depressed 
(averaging less than 5.0 mg/1). Also, bacterial contamination occurs. 
(Species of Salmonella were isolated here by FWPCA (1968a) in 1967.) 
Nutrient concentrations are comparable to those in_Segments 6 and 7. The 
major pollution sources enter via Sugar Brook; the Medfield State Hospital 
and the newly constructed municipal Medfield Sewage Treatment Plant also 
contribute pollutants. In Holliston, subsurface disposal systems (Weston 
and Sampson, Inc., 1973) a.~d a metal finishing industry, Ty-Car Manufacturing 
Company, are pollution sources for Bogastow Brook, a tributary in Segment 8. 

Segment 9 - Bridge Street, Dover, to South Natick Dam: The condition of 
this segment is similar to that of Segment 8, but with slightly higher 
D.O. concentrations (averaging greater than 5.0 mg/1), partly due to higher 
algal productivity. There are no point sources of pollution in this segment, 

Segment 10 - South Natick Dam to Watertown Dam: The Middle and Lower 
Charles River, which comprise this segment, exhibit high algal productiv-
1ty, moderately depressed D.O. levels, bacterial contamination, occasional 
instances of oil pollution, widespread litter and debris, and locally 
severe water quality degradation in the vicinity of several old landfill 
(dump) sites, notably in Kewton and Waltham, There are no significant 
wastewater discharges in tiis segment. An important source of algal 
nutrients appears to be the upstream point sources. However, sources 
within this segment do contribute significant nutrient and organic waste 
loads. These sources include sewer overflows/bypasses in Waltham and 
in the Middle Watershed; urban runoff; and, at least in portions of 
Wellesley, Natick, and Weston lying in the watershed of Morses Pond, sub
surface disposal systems (Camp, Dresser and McKee, 1975). Mishaps of 
various kinds at industrial sites have commonly caused oil spills and 
similar transient problems. 

MINE BROOK 

Segment 11 - Source to Fra~klin Sewage Treatment Plant: This segment is 
generally of high quality. The Class B D.O. criterion is satisfied. 
Moderately high nutrient levels occur, but algal activity is not excessive. 

Segment 12 - Franklin Sewage Treatment Plant to confluence: This is one 
of the three most severely polluted segments in the Charles River Basin. 
Very low D.O. levels (typically less than 1.0 rng/1), bacterial contamina
tion, ammonia toxicity (concentrations greater than 4.0 mg/1), and unnatural 
color are found in this reach. The primary source of pollution is the 
Franklin Sewage Treatment Plant, but note that this facility has been 
renovated since the 1973 survey, during which it was operating at a low 
level of efficiency. The source of unnatural color in this segment is 
industrial dyeing wastes, discharged by the Franklin STP. Perhaps due to 
light limitation caused by this color, there is very little growth of 
algae in this segment. About a mile removed from Mine Brook, a commercial 
dairy, Garelick Farms, intermittently discharges wastes to a swamp which is 
tributary to this segment, 
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STOP RIVER 

Segment 13 - Source to Pondville State Hospital: This headwater segment 
is of slightly degraded quality, probably as a result of organic matter 
originating from wetland runoff, D.O. does not me~t the Class B criterion, 
although the minimum exceeds 5.0 mg/1, Nutrient concentrations are 
moderately high. 

Segment 14 - Pondville State Hospital to Norfolk-1/aloole MCI: D.O, concen
trations are depressed in this segment (minimum less than 1.0 mg/1). 
Nutrient levels differ only slightly from those in Segment 13. Both the 
Pondville State Hospital and the Wrentham State School (via a small, marshy 
tributary) discharge to this segment. However, the data indicate that the 
major contribution of nutrients and organic matter is from non-point sources. 
Natural drainage from adjacent wetlands, which are extensive in this seg
ment, is probably the main contributor of these substances. 

Segment 15 - Norfolk-Walpole MCI to confluence: This reach exhibits 
depressed D,0. levels (averaging less than 5.0 mg/1) and moderately high 
nutrient concentrations. Discharging to this segment is the treatment 
facility of the Norfolk and Walpole Massachusetts Correctional Institutes. 
But here again, non-point sources, and in particular wetland drainage, 
are indicated as the major contributors of organic matter and nutrients. 

SUGAR BROOK 

Segment 16 - Route 109, Millis, to confluence: This segment encompasses 
virtually all of Sugar Brook, a small tributary draining less than 1. 0 
square mile, It is the most severely polluted segment in the Charles 
River Basin. At Route 109, National Can Corporation and Cott Corporation 
discharge wastewaters to the brook, and the Millis STP discharges to the 
brook farther downstream, In this brook occur anaerobic conditions, 
ammonia toxicity (concentrations as high as 8.4 mg/1), extremely high 
total phosphorus concentrations (greater than 4.0 mg/1), extremely low 
pH (as low as 2.6), bacterial contamination, sludge deposits, and offensive 
odors, The sole use of this brook has for many years been the conveyance 
of wastes. The Millis municipal sanitary landfill is also located in this 
tiny sub-watershed. 

RANKING OF POLLUTION SOURCES 

For each of the sixteen segments, the severity rating is multiplied by the 
length in river miles to yield the total severity points for the segment. 
The total severity points are a measure of the overall magnitude of water 
quality degradation in the segment. These in turn are apportioned to the 
pollution sources, based on a mass balance of nutrients and organic wastes. 
Direct measurements of pollutant loadings exist only for the significant 
point sources; thus, the apportionment of total severity points to non

point sources is arrived at indirectly. Furthermore, it is impossible to 
evaluate separately the impact of different non-point sources; and this 
points up the great need for data on these. Notice too that sewer over-
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flows/bypasses, as well as urban runoff and other drainage which may enter 
surface waters via pipes or artificial channels, are necessarily lumped 
with non-point sources (due to lack of data), even though these are now 
considered to be point sources of pollution. Again, the need for field 
measurements is strongly felt. Finally, the i~pac~ of point sources often 
extends far downstream, and this holds true for the major wastewater dis
charges in the Charles River Basin. Table 11-3 presents the results of 
this rating procedure. 

For each pollution source, the summation of all the total severity points 
apportioned to the source is shown in Table II-4. This is the basis for 
ranking the sources of pollution in the Charles River Basin. 

By this procedure, by far the highest-ranking pollution source in the 
Charles River Basin is the aggregate of non-point sources. These account 
for over half of the total severity points in the basin. In light of the 
above-mentioned dearth of data on these sources, this result must be viewed 
more as a measure of our ignorance than as an accurate assessment of the 
impact of non-point soUrces. Nevertheless, that non-point sources, in the 
aggregate, rank as the most significant pollution source in the Charles 
River Basin is certainly beyond question. Note that this assessment includes 
urban runoff and se.wer overflows/bypasses as "non-point sources. 11 

For historical reasons, and specifically due to the state of our technol
ogy and scientific knowledge, the abatement of point source pollution is 
bound to precede that of non-point sources. Here the municipal wastewater 
discharges are especially important, because it is these sources for which 
federal and state grants are available for the construction of treatment 
facilities. Table II-4 shows the following ranking of municipal discharges: 

!Llc.'lK MUNICIPALITY TOTAL SEVERITY POINTS 

1 Milfooo 195 
2 Franklin 131 
3 Millis 17 
4 Medfield 1 

This ranking not only defines the priorities for municipal abatement within 
the Charles River Basin but is more importantly a primary determinant of 
the state-wide priority list for state and federal construction grants. 

It will be noted that several pollution sources listed in Table II-1 do not 
appear in the ranking of Table II-4. One of these is the Broad Street 
sewer (Medway municipal). This source does not discernably affect the main 
stem of the Charles (the discharge is to the Great Black Swamp), although 
its impact is locally severe. However, its exclusion from the municipal 
ranking is not greatly important, for the implementation of new regional 
wastewater facilities to serve Franklin and Medway is already well in 
progress. Similarly, the other sources omitted from Table II-4 have 
localized impacts, and their abatement will be accomplished very soon. 
These and other matters are discussed in detail in Section IV. 
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SEGMENT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TABLE II-3 

TOTAL SEVERITY POINTS 

CHARLES RIVER BASIN 

DESCRIPTION 
TOTAL 

SEVERITY POINTS 

Charles River 
Source to Dilla Street, Milford 

Dilla Street to Main Street, Milford 

Main Street, Milford, to Milford STP 

Milford STP to Mine Brook, Franklin 

Mine Brook, Franklin, to outlet, 
Populatic Pond 

Outlet, Populatic Pond, to 
Stop River, Medfield 

Stop River, Medfield, to Sugar 
Brook, Millis 

Sugar Brook, Millis, to Bridge 
Street, Dover 

Bridge Street, Dover, to South 
Natick Dam 

South Natick Dam to Watertown Dam 

27 

3 

9 

18 

165 

42 

so 

16 

62 

32 

282 

APPORTIONMENT TO 
POLLUTION SOURCES 

3 Non-point 

9 Non-point 

18 Non-point 

15 7 Milford STP 
8 Non-point 

25 Franklin STP 
13 Milford STP 
4 Non-point 

22 Non-point 
18 Franklin STP 
10 Milford STP 

10 Non-point 
3 Franklin STP 
2 Milford STP 
1 Norfolk-Walpole 

34 Non-point 

MCI 

13 Cott Corp., Millis 
7 Franklin STP 
5 Milford STP 
1 Millis STP 
1 Medfield State 
1 Medfield STP 

22 Non-point 
3 Cott Corp. 
3 Franklin STP 
2 Milford STP 
1 Millis STP 

Hosp. 

1 Medfield State Hosp. 

265 Non-point 
8 Franklin STP 
6 Milford STP 
1 Cott Corp. 
1 Millis STP 
1 Medfield State Hosp. 



TABLE 11-3 (Continued) 

SEGMENT 

11 

12 

DESCRIPTION 

Mine Brook 

Source to Franklin STP 

Franklin STP to confluence 

Stop River 

13 Source to Pondville State Hospital 

14 Pondville State Hospital to Norfolk
Walpole MCI 

15 Norfolk-Walpole MCI to confluence 

Sugar Brook 

16 Route 109, Millis, to confluence 

TOTAL SEVERITY POINTS 

TOTAL 
SEVERITY POINTS 

8 

70 

1 

23 

28 

34 

843 

APPORTIONl1ENT TO 
POLLUTION SOURCES 

8 Non-point 

67 Franklin STP 
3 Non-point 

1 Non-point 

19 Non-point 
3 Wrentham State School 
1 Pondville State Hosp. 

21 Non-point 
6 Norfolk-Walpole MCI 
1 Wrentham State School 

14 Millis STP 
11 Cott Corp. , Millis 
9 National Can Corp., 

Millis 

Note: In this table, "non-point sources" include urban runoff and, in some 
segments, sewer overflows/bypasses. 
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TABLE 11-4 

TOTAL SEVERITY POINTS BY POLLUTION SOURCE 

CHARLES RIVER BASIN 

SEGMENTS AFFECTED 
SIGNIFICANTLY 

TOTAL SEVERITY 
POLLUTION SOURCE 

Non-point 

Milford STP 

Franklin STP 

Cott Corporation, Millis 

Millis STP 

National Can Corporation, 
Millis 

Norfolk-Walpole MCI 

Wrentham State School 

Medfield State Hospital 

Pondville State Hospital 

Medfield STP 

TOTAL 

1-16 

4-10 

12, 5-10 

16, 8-10 

16, 8-10 

16 

15, 7 

14, 15 

8-10 

14 

8 

FOR SOURCE 

447 

195 

131 

28 

17 

9 

7 

4 

3 

1 

1 

843 

Note: In this table, urban runoff and sewer overflows/bypasses are 
included as "non-point sources. 11 
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Finally, of special concern is a completely new regional treatment facility 
which is proposed as a result of the D!HA Study. This would be an MDC 
facility serving Wellesley, ~atick, and several other communities and dis
charging to the Middle Charles River below the Cochrane Dam. The proposed 
Middle Charles Satellite Plant will /if finally adopted) result in the 
abatement of sewer overflows/bypasses in its serv~ce area and, by pro
viding an extremely high level of treatment, will substantially improve 
the water quality of the Charles River. The need for this facility 
transcends several watershed boundaries, and it is practically impossible 
to include it in the above ranking. In any case, it will be the final 
E:~L.\ St:,dy findings which will primarily determine the priority for the 
Middle Charles Satellite Plant. Further consideration of this project 
will be given throughout this basin plan. 

30 



III. WATER QUALITY STANDARDS 

EXISTING STANDARDS 

In March 1967, the Massachusetts Division of Water Pollution Control adopted 
and filed with the Secretary of State a set of w~ter-quality standards, 
consisting of definitions of several water use classes, each with associated 
water quality criteria. Based on these standards, each river basin of the 
Commonwealth was classified, usually in several parts, according to antici
pated future uses. Determination of the anticipated future uses involved 
consideration of present uses, public desire for other uses requiring higher 
water quality, and some consideration of the degree of ~ater quality improve
ment possible in light of technological capabilities and economic feasibility. 
A public hearing preceded the classification of each river basin. Table III-1 
and Figure III-1 give the 1967 classification of the Charles River Basin. 

On April 11, 1974, the Division adopted a new set of rules and regulations 
which include important general provisions as well as revised water quality 
criteria and new use classes. These new rules and regulations appear as 
Appendix 2 to this document. They are currently in force, but each river 
basin requires reclassification under the new Water Quality Standards. 

The so-called "anti-degradation statement" appears as the first of the new 
general provisions. This states, in part, 11Except as otherwise provided 
herein, no new discharge of wastewater will be permitted into any stream, 
river or tributary upstream of the most upstream discharge of wastewater 
from a municipal waste treatment facility or municipal sewer discharging 
wastes ... 11 This portion of the statement gives the criterion for the 
designation of anti-degradation streams or stream segments. The statement 
goes on to require existing discharges into such streams or segments to cease 
and connect to a municipal sewer, unless this is unavailable or infeasible. 
In the latter case, 1~Existing discharges not connected to a municipal sewer 
will be provided with the highest and best practical means of waste treat
ment to maintain high water quality." The anti-degradation statement pro-
vides for only two exceptions to the above, namely: 1) new municipal facilities, 
the discharge from which is in accordance with an approved basin plan; and 
2) "industrial liquid coolant wastes in conjunction with the public and 
private supply of heat or electrical power", the discharge of which con-
forms with a permit issued by the Division and with the water quality 
standards of the receiving waters. 

In accordance with the criteria noted above, the anti-degradation statement 
shall be held applicable to the following waters: 

1. The Charles River upstream of Dilla Street, Milford (the 
existence of several sewer overflows in Milford upstream of the 
Milford STP, including one at Dilla Street, excludes any portion 
of the main stem below Dilla Street from the anti-degradation 
statement); 
2. Mine Brook, Franklin, upstream of the Franklin STP; 
3. Sugar Brook, Millis, upstream of the Millis STP; 
4. All other tributaries of the Charles River in their 
entirety. 
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w 
w 

BOUNDARY 

Charles River from its source 
to Dilla Street, Milford 

Charles River from Dilla 
Street, Milford, to Main 
Street, Milford 

Charles River from Main 
Street, Milford, to Bridge 
Street, Dover 

Charles River from Bridge 
Street, Dover, to Watertown 
Dam, Watertown 

Mine Brook, Franklin, from its 
source to its confluence with 
the Charles River 

Stop River, Wrentham-Norfolk
Medfield, from its source to 
its confluence with the 
Charles River 

Sugar Brook, Millis, from its 
source to its confluence with 
the Charles River 

Farm Pond, Sherborn 

All other streams in the 
Charles River Watershed 

TABLE III-1 

CHARLES RIVER BASIN 1967 CLASSIFICATION 

PRESENT USE 

Water s'upply, fish & wildlife 
propagation 

Waste assimilation, fish & 
wildlife propagation, fishing 

Waste assimilation, recreational 
boating, fish & wildlife 
propagation, fishing 

Recreational boating, fish & 
wildlife propagation, fishing, 
waste assimilation 

Waste assimilation, fish & 
wildlife propagation 

Fish & wildlife propagation, 
fishing, waste assimilation 

Waste assimilation 

Bathing, recreational boating 
(non-power) 

ANTICIPATED FUTURE USE 
WATER QUALITY 
CLASSIFICATION 

Same 

Bathing, fish & wildlife 
propagation, fishing 

Same 

Same & bathing 

Fish & wildlife propagation, 
fishing 

Same 

Fish & wildlife propagation 

Same 

A 

B 

C 

B 

B 

B 

B 

A 

B 



No new wastewater discharge (except perhaps cooling water discharges in con
junction with the "supply of heat or electrical power") will be permitted to 
the above waters. In the future, with the removal of municipal discharges 
to Mine Brook and Sugar Brook, the anti-degradation statement will also be 
held applicable to the entire length of these two tributaries--and thus 
to all tributaries of the Charles River in their- ent-:i.rety. 

Note that, as a result of General Provision 1, the three state institutions 
now discharging to the Stop River must provide the "highest and best practical" 
treatment of their wastes. In the future, as sewer service becomes available 
in Wrentham and Norfolk, these discharges must cease and connections be made 
to the municipal or regional sewerage system. There are also several minor 
industrial wastewater discharges into various tributary streams, and these, 
too, are subject to the requirements of the anti-degradation statement. 

Another important regulation, General Provision 7, requires all discharges 
contributing to the eutrophication of their receiving waters to be treated 
for nutrient removal 11 to the maximum extent technically feasible." Inorganic 
compounds of nitrogen and phosphorus are the major plant nutrients; of 
these, phosphorus is the more amenable to control. For this reason, phosphorus 
removal to a level of 1.0 mg/1 in the effluent (considered by the Division to 
be the "maximum extent technically feasible") shall be required of all signi
ficant point sources of phosphorus in the Charles River Basin. 

The extreme condition under which the Water Quality Standards are still to 
be held applicable is a condition of drought for seven consecutive days 
expected to occur, on the average, once in ten years (General Provision 4). 
For the Charles River, the "7-day, 10-year low flow" is only 11.6 cubic feet 
per second at Charles River Village, Needham. Thus, the treatment require
ments for major wastewater discharges into the Charles River are bound to be 
stringent in the highest degree. 

The newly-adopted Standards include two new water quality classes; namely, 
Bl and Cl. The specified uses for Class Bl and Class Cl waters are identical 
with those for Classes Band C, respectively. What distinguishes the 
corresponding classes are their dissolved oxygen criteria, the criteria for 
Bl and Cl being less stringent (see Appendix 2). Thus, in particular, a 
Class Bl stream segment is to be maintained or improved to a level of water 
quality which allows swimming; but at the same time it could, with some 
economy, assimilate an organic waste discharge. In the treatment of the 
waste discharge, special care would have to be taken in disinfection and 
in the removal of visible pollutants. Treatment for some level of organic 
waste removal would still be required; and for a river such as the Charles, 
the required level of treatment would still be very high, even to meet the 
relaxed Class Bl dissolved oxygen criterion. 

Notice that the existing Charles River Basin classification (Table 111-1 and 
Figure 111-1) includes a Class C main stem portion extending from Milford 
to Dover. This portion receives all the major point source discharges, and 
this fact gave the rationale for the C classification in 1967. Today, 
however, it might be insisted upon that disinfection and removal of visible 
pollutants should result in point source effluents which would not impair 
swimming quality. In this case, an upgrading to Class Bl is reasonable. 
Note that the dissolved oxygen criteria for Class Bl and Class Care identical 
(see Appendix 2). 
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On the other hand, the Class B main stem portions in Milford and throughout 
the middle and lower Charles are those areas most heavily subjected to 
urban runoff, sewer overflows/bypasses, sanitary landfill leachate, and 
other non-point sources. It is evident today that control of pollution from 
these sources will be required in order to meet the water quality criteria 
in the Class B portions. This was perhaps not ~o ciearly seen in 1967. 

Finally, the classification of Farm Pond, Sherborn, as Class A is simply no 
longer appropriate. Farm Pond formerly served as a water supply for the 
Medfield State Hospital. But this use of the pond was long since discon
tinued, and its primary use is now recreational (swimming and boating, in 
particular). Since swimming is illegal in water supply reservoirs, the 
appropriate classification of Farm Pond is Class B. 

PROPOSED RE-CLASSIFICATION 

In light of the above discussion, the proposed re-classification of the 
Charles River Basin is presented in Table 111-2 and Figure 111-2. The pro
posed changes from the 1967 classification are these: 

--upgrading from Class C to Class Bl of the main stem portion from 
Main Street, Milford, to Bridge Street, Dover; 

--change Farm Pond, Sherborn, from Class A to Class B. 

With these changes, the water quality goal becomes the attainment of 
"swimrnable/fishable" water throughout the entire Charles River Basin. 1 

The goal of "swimrnable" water quality is particularly important for former 
public beaches at the South Natick Dam and Havey Beach, West Roxbury. There 
are also many other locations along the upper and middle portions of the 
main stem which could support swimming. A few examples of these are at 
High Street (Bellingham), Populatic Pond (Norfolk), and along the Dover
Wellesley and Dover-Needham boundaries. 

It must be recognized, however, that throughout the main ste:n and in other areas, 
the attainment of Class B or Class Bl water quality may be largely contingent 
on the control of pollution sources other than municipal, industrial, or 
institutional discharges. Urban runoff and other sources strongly impact 
bacterial quality and transparencv, both very important as criteria for 
11 swirnmability. 112 Urban runoff and storm runoff from non-urban areas are 
major sources of coliform bacteria. Coliform bacteria are in themselves harm-

1. Please note, however: At present, the classification of the "Charles 
Basin" (the main stern portion below the Watertown Dam--see Introduction) 
remains Class C (i.e., "fishable~ but not "swimmable"). 

2. The transparency criterion for swimming water is the visibility of a 
standard disc at a depth of four feet (adopted by the former Massachusetts 
Department of Public Health). See Appendix 2 for the Class B/Class Bl 
coliform bacteria criterion. 
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TABLE III-2 

PROl'OS!lll CHARLES RIVER BASIN RE-CLASSIFICATION 

BOUNDARY 

Charles River from its source 
to Dllla Street, Milford 

Charles River from Dilla 
Street, Milford, to Main 
Street, Mil ford 

Charles River from Mai.n 
Street, Milford, to Bridge 
Street, Dover 

Charles River from Bridge 
Street, Dover, to Watertown 
Dam, Watertown 

Mine Brook, Franklin, from its 
source to its confluence with 
the Charles River 

Stop River, Wrentham-Norfolk
Medfield, from its source to 
its confluence with the 
Charles River 

Sugar Brook, Millis, from its 
source to its confluence with 
the Charles River 

Farm Pond, Sherborn 

All other streams in the 
Charles River Watershed 

PRESENT USE 

Water si1pp ly, fish & wildlife 
propagation 

Waste assimilatl.on, fish & 
wildlife propagation, fishing 

Waste assimilation, recreational 
boating, fish & wildlife 
propagation, fishing 

Recreational boating, fish & 
wildlife propagation, ftshing, 
waste assimilation 

Waste assimilation, fish & 
wildlife propagation 

Fish & wildlife propagation, 
fishing, waste assimilation 

Waste assimilation 

Bathing, recreational boating 
(non-power) 

ANTICIPATED FUTURE USE 
PROPOSED 

CLASSIFICATION 

Same 

Bathing, fish & wildlife 
propagation, fishing 

Same & bathing 

Same & bathing 

Fish & wildlife propagation, 
fishing 

Same 

Fish & wildlife propagation 

Same 

A 

B 

Bl 

B 

B 

B 

B 

B 

B 



less, but since they originate both from normal soil and from the intestinal 
tract of humans and other animals, their presence in excessive quantities in 
surface waters is taken as presumptive evidence of possible contamination 
with pathogens. To what degree the bacterial contribution of storm runoff 
actually poses a significant public health threas is_at present a question 
of general concern to the water pollution control professional community. 
The situation is similar in regard to the impact of urban runoff and other 
sources on the transparency of receiving waters. It may be said generally 
that both our knowledge of the impacts of these sources and our technology 
for controlling them are in a stage of infancy. 

Similarly, our present understandi~g and technology for control of eutro
phication is less than mature. The problem of excessive algal growth, which 
impairs transparency (among other C.etrimental effects), along with growth of 
aquatic weeds, will likely persist to some degree in the Charles River, even 
following point source phosphorus-removal to the maximum extent feasible. 
Also, the natural tea-like color of the Charles is a further detriment to 
transparency and one which is virtually beyond control. 

Thus, the point source abatement program to be outlined in this plan almost 
surely will not, by itself, result in the attainment of the water quality 
goal embodied in the above standards and scheme of classification. This 
goal, "swimmable/fishable" water quality throughout the waters of the Charles 
River Basin, is identical with the national goal stated in PL92-500, to be 
achieved "wherever attainable" by July 1, 1983. Whether this goal is attain
able in the Charles River, and whether attainable by 1983, will not, in any 
case, be a question of pollution a'oatement from municipal, industrial, and 
institutional sources. For this plan prescribes very stringent abatement 
requirements for these sources, to be implemented well in advance of that 
year. 

Although the implementation of eve~ very stringent point-source abatement 
requirements probably will not, by itself, result in "swimmable/fishable" 
water quality throughout the Charles, nevertheless the benefit to water 
quality will be great. Very severe conditions which presently exist, 
.including toxic ammonia concentrat~ons, anaerobic and nearly anaerobic con
ditions, and gross bacterial conta~ination from poorly disinfected effluents, 
will be eliminated. The proliferation of algae will be curtailed, though 
not completely controlled. The general health of the river ecosystem will 
be much changed for the better. 

A deadline of July 1, 1977, is also set by PL92-500 for the achievement by 
publicly owned treatment works of effluent limitations necessary to meet 
water quality standards. Since the water quality standards and proposed 
re-classification of the Charles River Basin entail a goal of "swimmable/ 
fishable" water quality throughout, this deadline in effect calls for the 
1983 goal to be achieved six years early in this watershed. In fact, the 
major public treatment works projects in the watershed will not meet the 1977 
deadline. However, all of these projects are in some stage of planning, at 
least; and all of them, except for the newly proposed MDC Middle Charles 
Satellite Plant, will be completed well before 1983. 

Again, however, the attainment of "swimmable/fishable" water quality through-
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out the Charles River Basin will almost certainly entail a much more massive 
effort than had previously been throught. In particular, the great problem 
of urban runoff requires a solution and, even more immediately, an adequate 
diagnosis in the watershed. Future water quality monitoring by the Division 
will be aimed toward the latter; so also, perhaps, will field work to be 
conducted as part of the MAPC's 208 study for th~ metropolitan area. What 
solution to the urban runoff problem will be prescribed in the watershed 
will depend on the results of numerous research projects in Massachusetts 
and throughout the nation which are now addressing this problem. 
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IV. CURRENT ABATEME!.'!T PROGRAl-! 

DISCHARGE PER.~IT PROGRA.~ 

The National Pollutant Discharge Elimination System,_also called the 
"discharge permit program," is a vehicle for the abatement of point source 
pollution. The NPDE~ as mandated by PL92-500 and by federal-state 
agreemen4 is carried out in Massachusetts jointly by the Division and 
the EPA. Formerly, the Division enforced water pollution abatement actions 
in the Commonwealth. 

The owner of any discharge is now required to apply for a discharge 
permit. The permit imposes conditions of three types: 1) effluent limita
tions for concentrations or amounts of wastewater and pollutants. the 
purpose of which is to insure the continual proper operation and maintenance 
of treatment facilities; 2) i□nlementation schedule, if appropriate, for 
the planning, design, construction, and initial operation of treatment or 
pre-treatment facilities and associated facilities; and 3) monitoring 
requirements, by which the owner must measure and report the pollutant 
discharge, as appropriate to the effluent limitations. The owner of a 
discharge who fails to apply for a discharge permit or fails to comply 
with any conditions of a permit faces severe criminal or civil penalties. 

Discharge permits are issued for a period not longer than five years. Where 
abatement actions require more than five years for completion, the implemen
tation schedule cannot be complete. This is generally the situation for the 
publicly owned treatment works projects in the Charles River Basin. In 
such cases, the subsequent permits will include the complete implementation 
schedules. The basin plan provides the basis for these schedules by 
establishing "target dates" for abatement actions to occur after those 
scheduled in the "first round" permits (see Section VIII). 

CURRENT POINT SOURCE ABATEMENT UNDER NPDES 

Table IV-1 identifies the significant pollutant discharges in the Charles 
River Basin. There are fourteen such discharges, and permits have been 
issued for all but two at the time of this writing. Note that the "Pro
posed Treatment" in Table IV-1 is as envisioned at the time of issuance of the 
first round of permits. As will be discussed subsequently, the "Proposed 
Treat:ment 11 does not confor.n in every case wich the load allocations 
developed in Sec"ion VI of this document; although in the two major cases 
of Milford and Franklin, for which the Division developed preliminary load 
allocations for design purposes, there is conformance. Tables IV-2 and IV-3 
summarize the permit effluent limitations and implementation schedules. 
Note that for Milford, Franklin, Medway, and Millis, the permit implementa
tion schedules are incomplete, and the effluent limitations therefore reflect 
current conditions for these municipal discharges. The abatement of 
pollution from industrial sources, on the other hand, is almost completely 
outlined in the first issuance of NPDES permits. 

Milford STP, Houedale This secondary plant requires upgrading to advanced 
waste treatment to meet water quality standards. The present design 
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SOURCE AND LOCATION 

Milford STP, Hopedale 

Franklin STP, Franklin 

Broad Street Sewer, 
Medway 

Millis STP, Millis 

Medfield STP, Medfield 

Medfield State Hospital, 
Medfield 

Norfolk-Walpole MCI, 
Norfolk 

TABLE IV-1 

SUMMARY OF SIGNIFICANT DISCHARGES 

CHARLES RIVER BASIN 

RECEIVING WATER EXISTING TREATMENT 
MUNICIPAL DISCHARGES 

Charles River 

Mine Brook 

Great Black 
Swamp 

Sugar Brook 

Charles River 

Secondary - trickling 
filters 

Secondary - trickling 
filters, lagoons 
(renovated 1974) 

None 

Secondary- activated 
sludge, sand filters 

Advanced - phosphorus 
removal, final filtration, 
final aeration 

INSTITUTIONAL DISCHARGES 

Charles River 

Stop River 

Intermittent sand 
filters 

Extended aeration, 
final filtration 

PROPOSED TREATMENT 

Advanced - nitrification, 
phosphorus removal, final 
filtration, final aeration 

New regional facility in 
Medway - advanced - nitrifi
cation, phosphorus removal, 
final filtration, final aeration 

Tie-in to new regional facility 

Modification to accept waste
water from Cott Corp., outfall 
extension to ~harles River, 
possible tie-in to Medfield STP 

Same 

Tie-in to Medfield STP 

Same 



SOURCE AND LOCATION 

Pondville Seate Hospital, 
Norfolk 

Wrentham State School, 
Wrentham-Norfolk 

Garelick Farms, Franklin 

Cott Corporation, Millis 

National Can Corporation, 
Millis 

Your Laundry, Medway 

Ty-Car Manufacturing Co., 
Holliston 

TABLE IV-1 (Continued) 

RECEIVING WATER 

Stop River 

Stop River via 
swamp 

EXISTING TREATMENT 

Intermittent sand 
filters 

Secondary - activated 
sludge, lagoons 

INDUSTRIAL DISCHARGES 

Mine Brook via swamp 

Sugar Brook 

Sugar Brook 

Charles River 

Unnamed tributary 
to Bogastow Brook 

None 

None 

None 

None 

Partial treatment of 
part of discharge 

Note: All municipal and institutional discharges are chlorinated. 

PROPOSED TREATMENT 

Interim improvements to influent 
structure, sand bedst and 
chlorination facility; future 
tie-in to Norfolk-Walpole MCI 
facility 

Same plus final high-rate 
filtration 

Eliminate discharge - treatment 
with land application 

Pre-treatment and connection 
to Millis STP 

Metals and acid abatement 

Lint and floating solids removal; 
future tie-in,to new regional 
facility in Medway 

' Abatement of metals, phenol; 
disposal of solvents by 
contractor 



capacity is 4.0 MGD, and the plant must also be expanded to accommodate 
future needs. About 85% of the town's population is presently sewered 
(Haley & Ward, Inc., 1973). As part of its facilities plan, Milford 
recently submitted an in:iltration/inflow report to the Division. (Although 
there is a separate sani:ary sewer system, sewer overflows occur in wet 
weather.) Final plans fer the expansion and upgradhlg of the treatment 
plant are required by April 1, 1977. 

Franklin STP, Franklin - The towns of Franklin and Medway have formed the 
Charles River Pollution Control District, and a new regional advanced 
treatment facility will :e constructed in Medway to serve this District 
and portions of the surr:unding towns. Extensive planning and engineering 
studies for the regional facilities have been accomplished under town and 
District contracts (~!etcdf & Eddy, Inc., 1967, 1971, 1972; Howard, Needles, 
Tammon and Bergendoff, 1971; Camp, Dresser & McKee, Inc., 1974, amended 
1975). The existing Fra~ilin STP will in the future serve only as a 
collection point for con•.·eyance of wastewater to the regional plant. For 
the interim, the existing plant, which had not been properly maintained, 
was renovated and expanded in 1974 by order of the Division. It will 
continue to discharge secondary effluent to Mine Brook until completion 
of the new regional faci~ities. The new facilities are to be designed by 
March 1977. The facilit:es plan (Camp, Dresser & McKee, Inc., 1974, 
amended 1975), which precedes design, was approved by the Division in 
November 1975. 

Broad Street Sewer, Medwav - This sewer discharges untreated sanitary 
wastes from a service area encompassing only a few streets into the Great 
Black Swamp. Medway will be served by the new regional AWT plant. (See 
above and Section VIII.) Until construction of this plant, the Broad Street 
Sewer will continue its discharge of untreated wastes, causing localized 
pollution of the swamp. 

Millis STP, Millis - This secondary plant, with a design capacity of 0.3 MGD, 
discharges to tiny Sugar Brook, draining less than one square mile. Millis 
will be required to exte~d an outfall from the plant to at least the main 
stem of the Charles River, a distance on the order of one mile. Alternatively, 
a tie-in to the newly co~structed Medfield STP, directly across the Charles, 
could be made. The Medf:eld plant provides advanced waste treatment and 
has an excess of treatme~t capacity. Engineers under town contract are 
studying these two altenatives. In addition, the Millis STP will be modi
fied as necessary in order to accept wastewaters from Cott Corporation, 
which is to enter into a contract with the town for joint wastewater treat
ment. A facilities plan for either the outfall extension or Medfield tie-in 
is required by July 1976; final design must begin by November 1976. 

Medfield STP, Medfield - This AWT plant went into operation in early 1975. 
The facility provides phosphorus removal, tertiary filtration, and effluent 
aeration. Its present wastewater flow is a small fraction of the design 
capacity of 1.52 MGD. Also, the plant has been designed and constructed 
to facilitate future expansion, including the possibility of regionalization 
with Millis. 

Medfield State Hospital, Medfield - Provision has been made for a tie-in to 
the Medfield municipal plant. This is required by January 1977. 
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TABLE IV-2 

CUiutENT NPDES PERMIT EFFLUENT LIMITS FOR SIGNIFICANT DTSCIIAIWES 

CHARLES RIVER BASIN 

SOURCE & LOCATION 
FLmJ 
(MGIJ) 

BODS 
(mg/1) 

TOTAL SUS. SOLIDS 
(mg/l) 

SETTLEABLE SOLIDS 
(1111/1) 

FECAL COLIF. 
(per JOO 1111) 

TOTAL COLIF. 
(per 100 ml) 

Milford STP, Hopedale 

Frank Un STP, Franklin 

4.0 

2.0 

30 

30 

30 

30 

O. I 

0. 1 

200 

200 

Broad St. Sewer, Medway ---------------------No Limits-------------------------------------------

Millis STP, Millis 

Medfield STP, Medfield! 

Medfield State llospltal, 
Medfielct2 

Norfolk-Walpole MCI, 
Norfolk 3 

0. 30 

1.52 

0.40 

0,35 

15* 
30** 

15 

30 

15 

15* 0. I 200 
30** 

15 0. I 200 

30 0. I contj_nuous 
disinfection 

15 O. I 200 

Pondville State Hospital, 
Norfolk 

--------------------(Present effluent quality sufficient)----------i _______ _ 

Wrentham State School, 
Wrentham-Norfolk 

Until 
0.42 
After 
0.42 

10/1/76: 
30 

10/1/76: 
15 

*Seasonal limitations: June I - September 30. 
**Seasonal limitations: October l - May 31. 

(Permit not yet issued) 

30 

15 

0. l 

0. 1 

200 

200 

iFurther limits: Total Phosphorus< 0.5 mg/1; dissolved oxygen ~6.0 mg/1. 
2Discharge to be eliminated via connection to Medfield municipal STP by I /1/77 (see Table IV-3). 
31'ollowing start-up period for new facilities, effluent Ji.mies effective as of 1/1/76 (see Table lV-3). 
~: Lind ts are monthly averages, except for settleable solids (weekly average); for Franklin STP only, 

flow limit ls annual average flow. 

1000 

1000 

1000 

1000 

1000 

1000 

1000 



TABLE IV-2A 

CURRENT NPDES PERMIT EFFLUENT LIMITS FOR INDUSTRIAL DISCHARGES 

CHARLES RIVER BASIN 

SOURCE A.~D LOCATION 

Garelick Farms, Franklin 

Cott Corporation, Millis 

National Can Corporation, Millis 

EFFLUENT LIMITS 

Until 7/31/76: BOD5, total suspended solids, pH 
After 7/31/76: Elimination of discharge 

Until 1/31/77: Flow, B0D5, total suspended 
solids, oil & grease, pH 

After 1/31/77: Elimination of discharge -
municipal tie-in 

(One separate discharge of uncontaminated 
cooling water is also permitted.) 

Temp, E!!. Oil & grease Aluminum BODS TSS Sett. Solids 
before 
6/30/76: 80 2.5-9.0 15. 70. 12* 150 0.1 
after 
6/30/76: 80 6.0-9.5 15 2.0 10 10 0.1 

Your Laundry, Medway Lint removal required (permit not yet issued). 

Ty-Car Manufacturing Co. , 
Holliston 

TSS B0D5 Aluminum Copper Zinc Total P Phenol pH 
Increase 

until 
7/1/76: 30 5. 10 10 10 2.0 2.0 6.0-9.5 
after 
7/1/76: 30 1.0 LO 1.0 1.0 1.0 6.0-9.5 

Note: solvents and finishing solutions must be removed by 
private contractor as of April 1975. 

*Daily average value. 

Note: Effluent limits are daily maximum values, except as noted. Units of 
measure are as follows: Temperature - °F, pH - standard units, settleable 
solids - ml/1, all concentrations - mg/1. 
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TABLE IV-3 

SUMMARY OF NPDES PERMIT IMPLEMENTATION DATES FOR SIGNIFICANT DISCHARGES 

CHARLES RIVER BASIN 

SOURCE & LOCATION 
FACILITIES PLAN/ 
ENGINEERING REPORT 

Milford STP, Hopedale 

Franklin STP, Franklin 

Broad St. Sewer, Medway 

Millis STP, Millis 

Medfield STP, Medfield 

Medfield State Hospital, 
Medfield 

Norfolk-Walpole MCI, Norfolk 

Pondville State Hospital, 
Norfolk 

Wrentham State School, 
Wrentham-Norfolk 

7/1/75 

completed 

completed 

7/1/76 

completed 

6/1/75 

SUBMIT 
FINAL PLANS 

4/1/77 

3/1/77 

3/1/77 

* 

3/ 1/76 

10/31/75 

11/1/75 

MAINTAIN 
COMMENCE COMPLETE OPERATIONAL 

CONSTRUCTION CONSTRUCTION LEVEL 

8/1/76 1/1/77 

completed 

(4/1/76) (9/1/76) 

completed 

1/1/77 

1/1/76 

(12/1/76) 
(dates for interim improvements oniy) 

6/30/76 9/30/76 9/30/76' 

2/ 1/76 6/1/76 7/31/76 

PERMIT 
EXPIRES 

6/1/77 

7/1/77 

7/1/77 

6/30/77 

1/1/77 

1/1/77 

7/1/77 

7/1/77 

7/31/76 Garelick Farms, Franklin 

Cott Corporation, Millis completed 6/1/76 8/1/76 12/31/76 1/31/77 12/1/79 
(dates for pre-treatment facilities only; municipal tie-in required by 1/31/77) 

National Can Corporation, 
Millis 

Your Laundry, Medway 

Ty-Car Manufacturing, 
Holliston 

6/1/75 

(5/1/76) 

10/1/75 

completed 

(9/1/76) 

1/1/76 

Dates in parentheses are target dates - permit not yet issued, 

4/1/76 

(11/1/76) 

5/ 1/76 

7 I I /76 

(11/ 1/76) 

7 /1/76 

*Permit requires commencement of final design by 11/1/76 and progress report on 5/1/77. 

4/3/80 

2/7/80 



Norfolk-Walpole Massachusetts Correctional Institutes, Norfolk - An extended 
aeration plant has just been completed on the site of the existing obsolete 
plant. The new plant will also serve the Pondville State Hospital in the 
future. The new facilities should provide nitrification to a significant 
degree. The receiving stream, Stop River, is designated as an anti
degradation water. Thus the effluent quality w~ll Ire carefully monitored 
when the normal operating level of treatment has been attained to determine 
what further improvements may be required. 

Pondville Seate Hospital, Norfolk - This institution will be connected to 
the new Norfolk-Walpole MCI facilities in the future. At present, its 
wastewater flow is small, and the effluent from its rudimentary treatment 
facilities was found to be of very high and wholly acceptable quality (D\-IPC, 
1974b). Some structural improvements for the existing facilities are also 
planned for the interim. 

Wrentham State School, Wrentham-Norfolk - This secondary plant, completed in 
1969, produces an effluent of very high quality. The final lagoons provide 
a wildlife habitat for ducks and other animals, The addition of high-rate 
final filtration is planned here and is to be operational before October 
1976. Discharge is to the Stop River, an anti-degradation stream. 

Garelick Farms, Franklin - Pollutant discharge from this commercial dairy 
is to be eliminated by July 31, 1976. 

Cott Corporation, Millis - Cott, a soft drink manufacturer, and the Town 
of Millis are to enter into a contract for joint treatment of wastewaters. 
The Division and the EPA have received letters of intent to this effect 
from both parties. Pretreatment of Cott's wastes is necessary, and facilities 
for this are now being designed by the company's consultant. Final plans 
have not yet been submitted, as required by Cott's NPDES permit. However, 
the Division is now requiring even stricter pre-treatment requirements than 
at the time of permit issuance and has set February 28, 1976, as the date 
for submission of final plans. The construction schedule and otner permit 
dates are not affected by this change. The tie-in to the Millis STP is 
required by January 31, 1977. 

National Can Corporation, Millis - National Can is an aluminum can manu
facturer. Construction of treatment facilities for this industrial 
wastewater discharge has begun and is expected to be completed ahead of the 
NPDES schedule. The facilities are to be operational by July 1, 1976. 
After that time, the treated effluent will be carefully monitored to insure 
that the 11highest and best practical means of waste treatment to maintain 
high water quality" have been implemented, as required by the anti
degradation statement, since the discharge is to Sugar Brook. 

Your Laundrv, Medwav - This small commercial laundry, located on the banks 
of the Charles, has applied for, but has not yet been issued, a permit. Your 
Laundry will be required to connect co the new regional sewerage system when 
it is available. The wastewater discharge is very small but unsightly. 
Lint removal facilities will be required as an interim measure and also to 
serve for pre-treatment in the future when a sewer connection is made. 

Ty-Car Manufacturing Company, Holliston - Ty-Car is a metal finishing 
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operation. Treatment facilities for this small industry are required to be 
operational by July 1, 1976; however, the company so far has not complied 
with its implementation schedule. This situation is being handled by EPA's 
Enforcement Branch. 

SEWER OVERFLOwS AND OTP.ER c!\J;sICIJ' AL J'ROBLE:!S 

In lli.lford, Waltham, and communities of the Middle Watershed served by the 
Wellesley-Fra:::ningham interceptor sys te::i. of the MDC, untreated municipal 
sewage occasionally, or perhaps frequently, enters the Charles and its 
tributaries from sewer overflow structures or, in some cases, by-pass 
structures at sewage punping stations. The primary cause of these over
flows is excessive flow due to infiltr::.tion (through leaky sewers and 
sewer joints i~ seasons of high ground~ater) and/or inflow of surface drain
age (through illegal connections of roof drains, cellar sump pumps, and so 
on, in wet weather). None of the above communities has a combined sewer 
system for both sanitary and storm dra~~age. Thus the solution to the 
problem of sewer overflows and bypasses in these communities lies in the 
elimination of infiltration/inflow, or in some cases thf' construction of 
new interceptor sewers. Overflows and bypasses require NPDES permits. 

The greatest progress toward the elimination of sewer overflows has been 
made in Waltham, where there are three overflows to the Charles' main stem 
and one to Chester Brook. (Waltham is in the Metropolitan Sewerage District 
and is served by the MDC's Deer Island treatment facility.) The city has 
had a detailed engineering report on its sewer system problems prepared by 
C.E. Maguire, Inc. (1974). This report recommends new interceptor construction 
as a solution to these problems. The NPDES permit for Waltham's sewer over
flows requires the first phase of this construction to be started by 1977 
(Table IV-4). 

The problems of the Middle Watershed are more complex. Here the main 
conveyor of wastewater is the MDC's Wellesley-Frami.ngham interceptor system, 
which extends from Framingham across Natick and runs along the Middle Charles 
to Dedham, where it cuts off the Dedhan Loop of the river and connects to 
other interceptors bound for the Nut Island treatment plant. All of the Middle 
Watershed municipalities except Westwood have connections to this interceptor, 
as does Framingham* (in the oudbury River watershea,. At the upstream end 
of this system, the municipal sewer systems of Framingham and Natick have 
severe infiltration/inflow problems. These problems, and perhaps other 
infiltration/inflow problems in the service area, frequently result in sur
charging of the interceptor syste~. T~is in turn can cause wastewate~ to 
back up in the connected municipal sewer sys terns, resulting in sewer overflows 
there. It is therefore difficult to assign responsibility for such over-
flows between the MDC, which owns and ~aintains the interceptor system, and 
the various municipalities, which own and maintain the sewer systems which 
connect to the interceptor. 

Flow measurements taken by the HDC along the Wellesley-Framingham inter
ceptor system show that in time of dry weather and low groundwater, peak 

*The Town of Ashland is also connected to Framingham' s municipal system. 
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TABLE IV-4 

OTHER NPDES PERMIT DATES FOR MUNICIPALITIES 

CHARLES RIVER BASIN 

SEWER USE ORDINANCE REPORT ON 
MUNICIPALITY IN EFFECT BYPASSES/OVERFLOWS 

Milford 12/1/75 

Franklin 6/1/76 

Medway 6/ 1/76 

Millis 12/1/75 5 /1/ 76 

Medfield 9/1/75 3/1/76 

Waltham* 1/1/76 6/1/76 

*Waltham is also required to submit final plans by 11/1/76 
and award a construction contract by 5/1/77 for the Phase I 
construction recommended in the c.E. Maguire, Inc., report 
(1974). Permit expiration date is 7/1/77. 

flow utilizes 90% of system capacity, while low flow (nighttime conditions) 
decreases the use of capacity from about 84% to 50% in the Framingham 
Extension Sewer, from about 97% to 75% in the Wellesley Extension Sewer, 
and almost not at all in the Wellesley Extension Relief Sewer. However, 
during rainfall, there is surcharging in all three sewers; and this occurs 
to the extent that overflows are suspected in the South Natick and Wellesley 
areas near the Charles River. Also, any surcharging or overflows in Natick 
or further upstream on the Framingham Extension Sewer are caused solely by 
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flows from Ashland, Framingham, and Natick. Due to two drops, totalling 13 
feet, in the Framingham Extension Sewer just above the Wellesley connection, 
the portion upstream is not at all affected by flows from Wellesley or the 
towns aownstream (Metcalf & Eddv~ 1975). In an effort to force Erami~gham 
and Natick to eliminate their severe infiltration/inflow problems, the 
Division has enforced bans on the extension of new sewer service in these 
two towns for several years. 

The proposed MDC Middle Charles Satellite Plant and its associated new inter
ceptor sewers, recommended by the EMMA Study, would be the basis for a com
prehensive solution to the above problems. The Division endorses the Middle 
Charles Satellite Plant, which would serve several beneficial purposes besides 
the abatement of sewer overflows in the Middle Watershed of the Charles. 
Sections VI, VII, and VIII include further discussions on this proposed 
facility. 

Sewer overflows and bypasses in the Town of Milford are the furthest from 
moving toward abatement, As of December 1, 1975, Milford has failed to 
apply for a discharge permit for its several known sewer overflows and 
pumping station bypasses. An infiltration/inflow report has been in 
preparation by the town's consultant, Haley and Ward, Inc., as part of the 
facilities plan for improvements to the municipal sewage treatment plant. 
However, Milford must apply for an NPDES permit for its overflows and by
passes, and the town will then be required to pursue a comprehensive program 
to eliminate them~ 

In an attempt to prevent future abuses of sanitary sewer systems, including 
roof drain connections and other connections which result in illegal inflow 
to the sewers, NPDES permits require cities and towns to put into effect 
adequate municipal sewer use ordinances. Table IV-4 shows the dates for 
this requirement in the Charles River Basin municipalities with NPDES 
permits. Also shown are the dates by which bypass/overflow reports are to 
be submitted. The omission of Milford from this requirement is important 
and will be rectified following the town's application for an overflow/ 
bypass discharge permit, The omission of Franklin and Medway from this 
requirement is not significant, since there are no overflows/bypasses in 
these two towns, as shown in the detailed infiltration/inflow analysis 
accomplished as part of the recently approved facilities plan (Camp, Dresser 
and McKee, Inc., 1974, amended 1975). There are no known sewer overflows in 
Millis and Medfield; however, bypass/overflow reports are required here 
because most of Medfield's sewerage system is quite old and a study could 
reveal problems there, and Millis has bypass facilities at its treatment 
plant. 

RESIDUAL WASTE CONTROL 

11 Residual waste controln primarily means control over the haildling and 
disposal of sludge, or sewage solids. The Division exercises control in 
this at the facilities planning stage and also, as necessary, by taking 
direct enforcement actions. 

Table IV-5 presents information on the methods of sludge treatment and dis
posal currently practiced at the municipal and institutional treatment 
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TABLE IV-5 

SLUDGE HANDLING AT PUBLICLY OWNED TREATMENT WORKS 

CHARLES RIVER BASIN 

FACILITY 

Milford STP 

Franklin STP 

Millis STP 

Medfield STP 

Medfield State 
Hospital 

Norfolk-Walpole MCI 

Pondville State 
Hospital 

Wrentham State 
School 

SLUDGE TREATMENT 

Ferric chloride & lime; 
vacuum filtration 

Chemical addition; 
holding tanks, drying beds 

Drying beds 

Ferric chloride & lime; 
vacuum filtration 

Drying beds 

Holding tanks, drying beds 

Drying beds 

Drying beds 
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SLUDGE DISPOSAL 

On-site landfill 

On-site landfill 

Municipal landfill 

On-site landfill 

On-site landfill 

On-site landfill 

On-site landfill 

On-site landfill 



TABLE IV-6 

SUMMARY OF COOLING WATER AND OTHER MINOR DISCHARGES 

SOURCE & LOCATION RECEIVING WATER 

R. E. C. Manufacturing Chicken Brook via 
Corp., Holliston storm drain 

Barry Div., Barry Charles River 
Wright Corp, Watertown 

St. Regis Paper Co., 
Newton 

Archer Rubber Co. , 
Milford 

USM Corp. , Medway 

South Meadow 
Brook 

Charles River 

Chicken Brook 

CHARLES RIVER BASIN 

FLOW TEMP. (°F) 
(gpd) avg. max. pl! 

Cooling Water 

24,000 

45,000 

160,000 
50,000 

24,000 

20,000 

65 

80 

75 
72 

83 6.5-8.0 

83 6.5-8.0 

77 
75 

50 6.0-8.5 

Deluxe-Lista Corp., 
Holliston 

Bogastow Brook via 50,000 
street drains 

83 6.0-8.5 

83 6.0-8.5 

Uaartz-Mason, Inc. , 
Watertown 

White Fuel Corp. , 
Newton 

Exxon Co. USA, 
Waltham 

Shell Oil Co., 
Marketing Terminal, 
Waltham 

Charles River 124,000 83 6.0-8.5 

Storm Runoff 

Cheesecake Brook -- 6.0-8.5 

Stony Brook -- 6.0-8.5 

Beaver Brook 300* -- 6.0-8.5 

*Limit for discharge of washwater. Storm runoff has no flow limit. 

SETTLEABLE 
SOLIDS (ml/1) 

o. 1 

0.1 

0.1 

0.1 

0.1 

OIL/GREASE 
(mg/1) 

none visible 

none visible 

15. 

15. (& none 
visible) 

15. (& none 
visible) 

15. (& none 
visible) 

PERMIT 
EXPIRES 

7 /30/78 

6/29/78 

6/1/79 
6/1/79 

10/ 1/79 

11/9/80 

2/1/80 

4/16/80 

3/15/78 

3/ 15/78 

3/15/78 



facilities in the watershed. Note that, except for Millis, the mode of 
sludge disposal is on-site landfill in every case. The Division has also 
approved on-site landfill as the method of sludge disposal for the new 
CRPCD facilities. An urgent problem exists in the case of Millis, which 
formerly utilized a landfill at its treatment plant site but which recently 
began using the municipal landfill on Island Street, as the former site 
had reached its capacity. The municipal landfill is due to be closed down 
in favor of a new site nearby, and sludge disposal will not be allowed at 
the new site. The current facilities planning for Millis will need to find 
a solution to this problem. In general, the handling and disposal of sludge 
at the other existing facilities is satisfactory. However, during 1975, the 
Division did take enforcement action against the Town of Franklin for 
temporarily storing sludge at its existing treatment plant in such a manner 
that its drainage directly entered Mine Brook. This situation was rectified 
in a short time. 

To minimize adverse impacts on ground and surface water quality, sludge 
disposal sites should be removed from wetlands and surface waters and 
should have adequate depth to the groundwater table and/or bedrock. With 
respect to the latter stricture it might be more important to avoid soils 
of high permeability than to insist upon some minimum level of permeability. 
Above all, sludge disposal sites should never be located in recharge areas 
for water supply aquifers. 

COOLING WATER AND OTHER MINOR DISCHARGES 

There are a number of minor discharges, mainly of cooling water, throughout 
the Charles River Basin. Table IV-6 presents information on several such 
discharges for which permits have been issued. This list is not complete, 
since NPDES permits remain to be issued for some minor discharges in the 
watershed, as elsewhere in the Commonwealth. A better overView of minor 
discharges in the basin will be given in the first revision to this basin 
plan, which will appear after the issuance of discharge permits is fully 
up-to-date. 
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V. NON-POINT SOURCES 

The Charles River Basin has substantial non-point sources of pollution. 
Water quality data from the Division's 1973 survey show the effects of non
point sources throughout the watershed, especially in Milford (segments 
2 and 3) and in the middle and lower reaches of the main stem (segment 10). 
In addition, the tributaries sampled during the 1973 survey (six tributaries, 
besides Mine Brook, Stop River, and Sugar Brook) were all found to be of 
inferior quality, with not one meeting all the Class B water quality criteria. 
This must be attributed to non-point sources, as significant point sources 
are absent on these tributaries, except on the three named above. Our under
standing of non-point sources of pollution--both in general and specifically 
in regard to the Charles River Basin--is meager, In the greater Boston area, 
the MAPC is now embarking on an areawide waste treatment management (208) 
study, one focus of which is non-point pollution. Future revisions to this 
basin plan will incorporate the results of the 208 study along with those 
of other investigations by the Division. Below is a discussion of several 
types of non-point sources which are significant in the Charles River Basin. 

URBAN RUNOFF 

Urban runoff conveys dirt, dust, litter, leaves, animal feces, and other 
materials from pavement and other impervious surfaces on which the materials 
accumulate during dry weather into natural waterways, usually via a storm 
drainage system. Urban runoff is a significant source of suspended solids, 
BOD, and coliform bacteria. Presumably, it might also transport pathogens 
which could originate, for example, from the feces of pets or other animals 
in the urban environment, A small-scale field survey of storm runoff in 
Wellesley (0.15 inches of rain at Logan Airport) conducted by federal investi
gators in 1968 found total coliform concentrations of 4,700-600,000 per 
100 ml and BOD5 concentrations of 6-200 mg/1 (U.S.EPA, 1971). Unfortunately, 
these results represent practically the only direct measurements of runoff 
quality in the Charles River Basin. 

The Charles River Basin is highly urbanized, and the amount of urban land 
is growing rapidly. Table V-1 presents 1971 land use data (McConnell~ al., 
1974) for the towns and cities of the watershed. The towns of the upper 
watershed are 55-70% forest* and 9-26% urban land. (Milford is 26% urban land, 
Walpole is 22% urban land, and the remaining towns are all less than 20% 
urban land.) The middle watershed is more highly urbanized, with urban land 
comprising 34-61% of these towns, and forest covering only 22-53% of their 
areas.* The lower watershed is even more urban, its municipalities possessing 
23-73% urban land and 3-52% forest land.* Lincoln and Weston are anomalies 
in the lower watershed; all of the other towns and cities are at least 
48% urban land and no more than 29% forested,* The large majority of urban 
land in all of these cities and towns is residential, with much smaller 
portions of urban land used for industrial, commercial, and transportation 
purposes. 

*Actually, as explained in the source of these data (McConnell et al., 1974), 
as a result of the aerial photography technique used, substantial wetland 
acreages are here inaccurately counted as forest land. No attempt has been 
made to correct these figures. However, more accurate wetland acreages do exist 
(U.S. Army Corps of Engineers, 1972), and these show that the errors in 
Table V-1 can be large: for example, Millis is 23% wetland, not 8%, as in 
Table V-1. Data for the other three categories, of course, are not affected 
by this error. 
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TABLE V-1 

LAND USE IN 1971 

CHARLES RIVER BASIN 

PERCENT OF LAND IN USE TYPE 
MUNICIPALITY FOREST" WETLAND'< AGRICULTURE URBAN OTHER 

UPPER WATERSHED: 

Hopkinton 69 8 8 12 3 

Milford 60 4 6 26 4 

Bellingham 56 6 15 18 5 

Holliston 70 3 8 15 4 

Medway 55 1 23 18 3 

Franklin 62 4 15 16 3 

Wrentham 66 5 17 9 3 

Norfolk 69 5 15 9 2 

Walnole 57 4 12 22 5 

Millis 55 8 20 12 5 

Medfield 61 8 12 17 2 

Sherborn 67 6 17 9 1 

Dover 65 3 12 19 1 

MIDDLE WATERSHED: 

Natick 40 8 9 36 7 

Wellesley 22 5 1 61 11 

Needham 35 7 4 50 4 

Westwood 53 2 8 34 3 

Dedham 40 . 10 3 43 4 
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TABLE V-1 (Continued) 

MUNICIPALITY FOREST* WETLAND* AGRICULTURE URBAN OTHER 

LOWER WATERSHED: 

West Roxbury, Boston 

Weston 51 5 6 31 7 

Newton 13 3 2 70 12 

Waltham 27 10 5 49 9 

Lincoln 52 8 15 23 2 

Lexington 29 8 7 48 8 

Belmont 16 3 4 66 11 

Watertown 3 3 2 73 19 

Source: McConnell et al., 1974 

*As explained in the source of these data, areas in "forest" are often 
overestimated here at the expense of wetland areas, but the other use 
types are not affected by this. (See also footnote in text.) 
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The control of urban runoff pollution entails large technical and economic 
problems. Storage/treatment schemes, which are very costly, are being 
investigated in the EMMA Study. It has been found that street ·cleaning with 
standard broom-type sweepers fails to remove a large portion of pollutants, 
present as finer particles (Sartor and Boyd, 1972). In any case, to be 
effective as a pollution abatement measure, street cleaning must occur 
more frequently than significant storms; this would be every three to five 
days in eastern Massachusetts. The best urban runoff control is prevention 
through proper land use management, and there is still the opportunity to 
exercise this, at least in the Upper Watershed. The control of urban runoff 
pollution will be discussed again in Section VII. 

SUBSURFACE DISPOSAL 

In portions of the Middle and Lower Watersheds and throughout most of the 
Upper Watershed, the disposal of domestic wastewaters is accomplished by 
means of individual subsurface systems. Pollution of groundwater and 
surface waters can be caused by such systems, particularly where soil 
conditions are unfavorable or drainage is poor. Since most of the towns of 
the Middle and Upper Watersheds rely on groundwater for part or all of 
their water supplies, while at the same time population is rapidly growing, 
pollution from subsurface disposal systems must be viewed as a serious 
problem. 

An en~ineering report for the Toom of Medfield ( Weston & Sampson, Inc., 1970) 
identifies several areas where pollution from subsurface disposal systems 
occurs. The report notes that in two areas, poor drainage results in the 
introduction of raw sewage to surface streams, creating a health hazard. An 
engineering report for the Town of Holliston (Weston & Sampson, Inc., 1973) 
documents similar problems, This report notes that poor soil conditions for 
septic tank operation exist in many areas of Holliston. Pollution of Winthrop 
Canal (tributary to Bogastow Brook) from septic tank and cesspool leakage 
and overflows is mentioned as a well-known problem, recognition of which 
dates back at least to the early 1930's. A report for the Town of Wellesley 
on the eutrophication of Morses Pond (Camp, Dresser & McKee, Inc., 1975) 
concludes that the major source of the excessive nutrient input to the pond 
is the leachate from individual subsurface sewage disposal systems. Sub
surface disposal systems exist in the pond's watershed not only in Wellesley, 
but in Natick and Weston as well. The Division's regional engineer is aware 
of problems with subsurface disposal systems commonly occurring in North 
Bellingham. Such problems are also common in the Shepards Brook watershed 
in the northeastern quarter of Franklin (Franklin Board of Health, 1975). 

The instances of pollution resulting from subsurface disposal systems cited 
in the above paragraph are, in all likelihood, only the tip of an iceberg. 
The surficial geology of the Charles River Basin exhibits a patchwork of 
glacial till deposits alternating with sand and gravel deposits. Conse
quently, the pattern of soil favorability for subsurface disposal systems 
is also "patchwork." Evidently, however, the pattern of land development 
has not always followed this natural constraint. 

As part of the MAPC's 208 Study, areawide, river basin, and community maps 
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will be developed for the following: slopes, soil types, vegetative cover, 
land use, depth to bedrock, and high and low groundwater tables. The infor
mation contained in these maps will be invaluable in approaching the problems 
of protecting present and potential water supply aquifers and of alleviating 
groundwater pollution from subsurface disposal systems. 

The extension of sewerage service to problem areas is a direct means of 
abating pollution from subsurface disposal systems. At the present time, 
this appears to be the most feasible long-range solution to this problem, 
particularly in light of the rapidity with which the Upper Watershed is 
urbanizing (as discussed in Section VII). An alternative to extension of 
sewerage might be the use of non-traditional individual disposal systems, 
such as waterless toilets. There is new technology in this area. However, 
there are also technical difficulties remaining, and the use of such alterna
tive systems does not appear at present to be a comprehensive solution. 

The first priority for the abatement of pollution from subsurface disposal 
systems must be the protection of present and potential water supply aquifers. 
But again note that development and sewering of aquifer recharge areas will 
deplete the groundwater supply and should be avoided. Other considerations 
of high priority are the protection of high quality lakes, such as Farm Pond 
in Sherborn and Lake Pearl in Wrentham, and the alleviation of gross problems 
already in existence. 

DAMS 

Dams are not, of course, "sources of pollution"; however, the hydraulic 
changes they incur have several adverse impacts on the water quality of the 
Charles River. From Echo Lake to the Charles Basin, some nineteen dams 
(a few of which are breached) impede the seaward flow of the Charles River. 
Below Dilla Street, Milford, through the remaining (polluted) portion of 
the river, the Charles River falls only 267 feet in roughly 65 miles; of 
this total fall, about 123 feet occurs at dams. The statistics for the 
middle and lower river (below the South Natick Dam) considered separately 
are more startling: here the fall at dams accounts for over 75 feet of a 
total fall of just about 100 feet in roughly 30 miles. Thus, much of the 
river mileage between dams is virtually flat. (See the river profile, 
Figure V-1.) These dams, most of them built for water power during a by
gone industrial era, cause the Charles to resemble a series of shallow ponds 
in times of low flow. 

The velocity of flow is greatly reduced by dams. This is partly why very 
low velocities were observed in the Charles during the Division's 1973 
time-of-travel survey (DWPC, 1974a), which was conducted during fairly high 
flow (on the order of 300-600 cfs at Charles River Village). (The Charles 
is also slow-moving due to its flat gradient.) Moreover, the velocities in 
the backwaters of dams become extremely dependent upon streamflow, as 
indicated by the values of the parameter "QEXP" (Table VI-3) approaching or 
equaling unity. (These values were mainly determined by federally conducted 
1967 field investigations (U.S. EPA, 1971).) The result of this is that the 
Charles flows extremely more slowly at low flow than at high flow. 

The reduced flow velocities favor the proliferation of planktonic algae in 
the Charles River. There are two distinct effects. First, planktonic 
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algae require quiescent conditions, as are associated with low velocities, 
for optimal growth. It is partly for this reason that most rivers lack 
significant populations of planktonic algae while the Charles, by contrast, 
is prone to planktonic algal blooms. The second effect results from the 
lengthening of the residence time (i.e., time of travel) in reaches where 
conditions favor algal growth. This effect contributes to higher algal 
levels during periods of low flow, for the algae actually have more time 
to grow. 

Dams also adversely effect the reaeration characteristics of the Charles 
River. Although the river is aerated as it flows over each dam (see Table 
VI-4), this occurs at the expense of reduced rates of reaeration in the 
backwaters. Reduced velocities and increased depths both contribute to the 
reduction of reaeration rates in the backwater of darns. (Here again, 
throughout the Charles, the natural hydraulic characteristics are also 
associated with low reaeration rates.) In Tables VI-5 and VI-6, the very 
low values (less than 1.0 day-1 in almost every case) of the reaeration 
rate constant, K2, attest to these remarks. 

Regarding the oxygen balance of the Charles River, it is noteworthy that 
the decrease in reaeration effected by dams tends to be offset by the 
increase in photosynthetic oxygen production (i.e., algal growth), which 
is also encouraged by dams. However, excessive algal growth is undesirable 
for several reasons. Thus, water quality objectives include both the 
reduction of algal growth and the maintenance of suitable dissolved oxygen 
levels without substantial reliance on the photosynthetic productivity of 
algae. 

A further adverse impact of dams is increased sedimentation in the back
water reaches. Deposits of organic matter create benthal oxygen demand 
and may behave as reservoirs for algal nutrients. Such deposits are ob
served in Box Pond, Bellingham. Overflows and bypasses of sewage in 
Milford contribute to these deposits in Box Pond. Settling of dead algae, 
erosion, urban runoff, and other sources contribute to sediment deposits 
in backwater reaches throughout the Charles. 

The removal of certain darns on the Charles River would almost surely 
enhance water quality. Atmospheric reaeration would be increased and algal 
growth reduced. If left in place, bottom deposits would naturally be 
scoured away in the course of time. The dredging of backwater sediment 
deposits before darn removal might be preferable, depending on the nature 
and extent of the deposits. Darn removal projects, however, could involve 
substantial legal complications. 

The detrimental water quality impacts of dams noted above must be weighed 
against several important benefits, however. First and foremost is flood 
control. The flood management plan formulated for the Charles by the U.S. 
Army Corps of Engineers (1972) relies on maintenance of existing dams along 
with preservation of wetlands throughout the watershed. The Federal 
government is proceeding to acquire seventeen "Natural Valley Storage" 
areas in accordance with this plan. (Also, the MDC operates the Silk Mill 
Dam and the Mother Brook control structure for flood control purposes.) 
Thus, any darn removal would be likely to incur increased flood damages. 
Secondly, both the dams and the wetlands act not only to dampen peak flood 
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flows but also to maintain higher streamflow during drought. This is a 
significant water quality benefit. Finally, the impoundments created by 
the Charles' darns have recreational value. For example, the impoundments 
of the South Natick, Cochrane, and Moody Street darns support recreational 
boating. These same impoundments could support swimming in the future. And 
the restoration of Cedar Swamp Pond in Milford is a hope maintained by many 
local residents who see the pond as a potential recreational asset. 

These factors weigh very heavily against dam removal projects and would 
probably be decisive in connection with almost any such project proposed 
on the Charles River. However, this means that greater costs for waste
water treatment will have to be borne, for the Charles' darns greatly 
enhance the difficulties of attaining both high dissolved oxygen concen
trations and low levels of planktonic algae. This also means that the 
maintenance of high streamflow in the Charles River is a good strategy; for 
with the darns retained, a relatively small increase in streamflow (over a 
low flow condition) causes a relatively large increase in velocity, with 
attendant water quality benefits. 

SANITARY LANDFILLS 

Sanitary landfills can cause surface and ground water pollution if not 
properly sited and operated. The leachate from sanitary landfills generally 
contains a variety of substances in high concentrations, commonly including 
iron and other metals and oxygen-demanding wastes, 

Table V-2 presents information on 19 municipal sanitary landfills and 
kindred disposal sites located within the Charles River Basin. The great 
majority of these disposal sites are poorly located adjacent to, and in 
some cases within, wetlands or surface waters. Several landfills have 
long been notorious as pollution sources of the main stem of the Charles 
River. 

The old Newton and Waltham landfills located on Purgatory and Gram's Coves, 
respectively, severely degrade these two small embayments of the main stem. 
(Both of these coves, incidentally, lie in the backwater of the Moody Street 
Dam.) Neither of these landfills is presently in use, but the water quality 
degradation continues unabated. Strong remedial measures would be required 
to restore these embayments, Toward improving Purgatory Cove, the MDC has 
had accomplished an engineering study (Metcalf and Eddy, Inc., 1975b) which 
recommends dredging of the cove and installation of an aeration system. 
This study concludes that leachate from the Newton landfill is not a signifi
cant pollution source of the cove; however, this judgment appears to be 
made without consideration of the gross discoloration of the cove's waters, 
which must surely be the result of the landfill. (The old Pine Street Dump, 
nearby, might also affect the cove.) Purgatory Cove does have recreational 
potential. In fact, a boat rental facility operates in the cove even now, 
despite the pollution, 

Milford has a municipal sanitary landfill located on the bank of Cedar Swamp 
Pond, a main-stem impoundment. The severe discoloration of the pond 
observed adjacent to the landfill is similar to that observed far downstream, 
in Purgatory Pond and Gram's Coves,_ This disposal site is being phased out 
of use as a result of regulatory actions by both the Division and the Division 
of General Environmental Control. Most domestic solid waste generated in 
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zy. 
N 

MUNICIPALITY FACILITY 
Upper Watershed: 

Milford Sanitary landfill 

Holliston Sanitary landfill 

Medway Sanitary landfill 

Franklin Sanitary landfill 

Norfolk Sanitary landfill 

Millis Sanitary landfill 

Medfield Sanitary landfill 

Sherborn Sanitary landfill 

TABLE V-2 

MUNICIPAL SOLID WASTE DISPOSAL SITES 

CIJJ\RLES RIVER BASIN 

LOCATION 

Route 85 at Cedar Swamp Pond 

Marshall Street at Cedar Swamp 

Great Black Swamp near Millis 
boundary 

Beaver Street at Mine Brook 

Boardman Street at tributary 
to Mann Pond 

Island Street near Sugar Brook 

Grove Street near old STP 

Main Street near Natick 
boundary 

STATUS 

Present legal use bulk disposal only 
(no household waste); May 1975 ordered 
to close; inspected 9/4/75; date of 
closing and capping uncertain. 

Leachate entering swamp; violation notices 
1973, 1974, 1975; inspection 10/21/75, 
improvement shown. 

Violation notices 1973, 1974, 1975; 
11pre-order" conference--town now pre
paring engineering plans; inspection 
August 1975. 

Four violation notices; inspection June 
1974; "pre-order" conference April 1976. 

Three violation notices; plans sub
mitted under revision; inspection 
February 1974. 

Ordered 5/9/75 to close; new site, not 
in wetland, now nearly prepared. 

Operating under plan approved January 
1975; inspection April 1975. 

Operating under plan approved May 1975; 
inspection November 1974. 



MUNICIPALITY 

Middle Watershed: 

Wellesley 

Needham 

Dedham 

Lower Watershed: 

West Roxbury, 
Boston 

Weston 

Newton 

FACILITY 

Incinerator & 
land disposal 

Sanitary landfill 

Incinerator & 

land disposal 

Sanitary landfill 

Sanitary landfill 

Tree waste 
incinerator & 
stump disposal 

Incinerator & 
residue/bulk 
disposal 

TABLE V-2 (Continued) 

LOCATION 

Fuller Brook near Needham 
boundary 

Central Avenue near Fuller 
Brook 

Washington Street near Boston 
boundary 

Sawmill Brook at Charles River 
(Gardner Street) 

Stony Brook at Boston & Maine 
track 

Elliot Street at New York 
Central Railroad 

Purgatory Cove at Rumford Avenue 

STATUS 

No plans submitted; "modular" 
incinerators in operation; 
inspection August 1975. 

January 1975 11 pre-order" conference; 
operation now improved; inspection 
September 1975. 

Closed July 1975; incinerator to become 
transfer station; capping of landfill 
remains to be done. 

Plans submitted 1974, await approval; 
approximately one year of active life 
remains. 

Preliminary plans submitted; revisions 
required; inspection December 1974. 

No longer in use. 

Transfer station for Newton and Waltham 
now at incinerator site; landfill 
"pre-order" conference December 1975; 
plans required for closing and capping 
part of landfill. 



MUNICIPALITY 

Brookline 

Waltham 

Belmont 

FACILITY 

Incinerator and 
land disposal 

Incinerator 
residue disposal 

Bulk/incombusti
bles disposal 

Incinerator and 
land disposal 

TABLE V-2 (Continued) 

LOCATION 

Western corner of town near 
Lost Pond 

Chester Brook at tributary from 
Totten Pond 

Cram's Cove at Newton boundary 

Beaver Brook near Waltham 
boundary 

as 
..,_ Source: Massachusetts Division of General Environmental Control. 

STATUS 

Transfer station now at this sitet 
under plans approved January 1975; 
landfill closed and covered. 

Closed - joint solid waste transfer 
station with Newton. 

Closed - joint solid waste transfer 
station with Newton. 

Closed (now for compost only); town
wide domestic pick-up, to commercial 
transfer station. 



Milford is now conveyed out of town by a private contractor. However, the 
new disposal site, owned by Farrar and Carty, Inc., is located very close 
to the Charles River in Hopedale. In fact, the Massachusetts Attorney 
General has filed a civil complaint against Farrar and Carty, Inc., citing 
violations of both the Wetlands Protection Act (Chapter 131/40) and the 
public health statute regulating the siting and operation of sanitary 
landfills (Chapter 111/lSOA). The filing of this complaint came largely 
as the result of a strong citizen effort, substantially abetted by the 
Charles River Watershed Association. 

The MAPC, in its 208 Study, will expend some effort in the investigation 
of the impacts of sanitary landfills in the greater metropolitan area. The 
Division is also funding a major research project now in progress which is 
addressing this problem more generally. 

WETLANDS 

In wet weather, drainage from wetlands carries decaying vegetation and 
dissolved substances into the Charles River and its tributaries. These 
materials can have a significant oxygen demand and can include highly colored 
substances. Extensive wetlands exist on the main stem in North Bellingham, 
Millis-Medfield, and Dedham-Needham. Other extensive wetlands exist in the 
tributary watersheds of Bogastow Brook, Chicken Brook, Mine Brook, and Stop 
River. Wetland drainage appears to contribute significantly to depressed 
dissolved oxygen concentrations in the Stop River. Wetlands might play a 
major role in the annual nutrient cycle of the Charles River, a subject 
requiring further study. The role of wetlands in the regulation of stream
flow in the Charles has been noted above in the discussion of dams. The 
percentage area figures for wetlands listed in Table V-1 are, as noted, 
substantially underestimated in many cases. More accurate data from the 
U.S. Army Corps of Engineers (1972) show that overall, the watershed area 
is about 10% wetland. 

AGRICULTURE 

Agricultural activity is minor in the watershed of the Charles River, and 
what agriculture exists is predominantly extensive (e.g., livestock 
pasturing) rather than intensive (e.g., crop raising). Table V-1 includes 
data on agricultural land in the watershed municipalities. (Included with 
agricultural land here are open lands, such as abandoned fields and power 
line rights-of-way.) In the Upper Watershed, such lands comprise 23 per
cent of Medway, just 6 percent of Milford, and from 8 to 20 percent of the 
remaining towns. Most of these lands are open or extensive agricultural 
lands and hence not subject to fertilizer use. In the Middle and Lower 
Watershed, all of the municipalities have less than ten percent agricultural 
land, except for Lincoln (15 percent). Here again, much less than half of 
these lands are used intensively. Agricultural use of fertilizers would not 
appear to have a major impact on the Charles River. Fertilizers used on 
lawns, cemeteries, and golf courses might have a comparable, or even greater, 
impact, particularly in the Middle and Lower Watersheds. 

MINING 

The only mining activity of note in the Charles River Basin is sand and 
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gravel mining, and a good number of sand and gravel operations exist through
out the watershed. These do not appear to have severe impacts on surface 
waters, although they can be expected to incur increased sediment loadings to 
adjacent waterways. 

More important in some cases may be the adverse impact on groundwater quality 
and quantity. Removal of the vegetative ground cover increases surface runoff, 
both in the growing season and in time of snowmelt (due to increased depth of 
freezing), at the expense of infiltration. Removal of sand and gravel to within 
a few feet of the groundwater table will increase the temperature of the ground
water and the evaporative loss, while at the same time detracting from the 
natural filtration and purification of water as it percolates through the soil. 
These impacts of sand and gravel mining are particularly to be guarded against 
in the vicinity of water supply aquifers and recharge areas. 

MOTHER BROOK DIVERSION 

The Mother Brook Diversion, which now diverts about one-third of the Charles' 
streamflow to the Neponset River, was constructed in 1639 for water power. It 
no longer serves that purpose, but today the MDC operates the diversion 
structure for flood control purposes. The one-third figure dates from 1831, 
when a court order formalized an agreement tofu.at effect for the benefit of 
mill owners on Mother Brook and the Neponset and Charles Rivers. 

Like the Charles' dams, the diversion is not a source of pollution, yet it 
obviously modifies the hydraulic characteristics of the lower river. More
over, the discussion of dams given above shows why it is especially desirable 
in the Charles River to maintain higher streamflow; and due to the greater 
importance of dams in the lower river, why it is even more desirable to 
maintain higher streamflow there. Therefore, the Division recommends to the 
MDC that it formally study the possibility of eliminating or curtailing the 
Charles River diversion via Mother Brook, except for flood control purposes. 

USE OF ROAD DE-ICING SALT 

The use of road de-icing salt increases the chloride concentration of 
surface and ground waters and can be a threat to water supply reservoirs. 
The Town of Weston abandoned its Nickerson well field, located near Route 
128 and the Massachusetts Turnpike, because the chloride concentration 
increased beyond the public health limit of 250 mg/1. Normal chloride 
concentrations in eastern Massachusetts are not greater than 15 mg/1. 
De-icing salt is heavily used in Massachusetts, but other means of achieving 
wintertime road safety ought to be considered. 
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VI. WASTE LOAD ALLOCATIONS 

INTRODUCTION 

Waste load allocations have been developed for the five-year periods 1975-
1980 and 1980-1985 using projected 1980 and 1985 wastewater flows and assuming 
natural strearnflow corresponding to a seven-day drought of ten-year average 
recurrence. The load allocations for 1975-1980 are based on the proposed 
reclassification of the main stern. But notice that, in regard to the main 
stern from Main Street in Milford to Bridge Street, Dover (se~rnPnts 3-8), the 
dissolved oxygen criteria for Class Bl (proposed class) and Class C 
(existing class) are identical (see Section III and Appendix 2). For 1980-
1985, two different main stern classifications, Classes Band Bl, are 
considered. Both of these classes require "fishable/swirnrnable" water 
quality; however, the dissolved oxygen criterion for Class B waters is more 
stringent. In all cases, the B classification for tributary streams and 
for Cedar Swamp Pond, Milford (segment 2) and the A classification for the 
Charles' headwater reach (segment 1) have been retained, 

In a few years there will be a half-dozen publicly owned treatment works 
discharging to the Charles River and the Stop River, a major tributary 
(Figure VI-1), These are listed, together with their projected 1980 and 1985 
wastewater flows, in Table VI-1, Milford's treatment plant, of moderate size 
and due to be upgraded to AWT, discharges to the extreme upper portion of the 
Charles main stern. Note that Milford also has sewer bypasses and overflows 
further upstream (segments 2 and 3). The Charles River Pollution Control 
District's (CRPCD) AWT regional treatment plant will soon be constructed 
on the middle-upper portion of the main stem. It is assumed that this plant 
will serve three peripheral cornrnunities--Holliston, North Bellingham, and 
Wrentham--in addition to the CRPCD (Franklin and Medway). Two state 
institutions, Wrentham State School and Norfolk-Walpole MCI (facilities for 
which are also to serve Pondville State Hospital), are located on the Stop 
River. New facilities for the latter have just been constructed, No growth 
is projected for the state institutions, and their discharges are fairly 
small. Millis and Medfield, with a moderately small total flow, will 
discharge to the main stem below Stop River, either jointly from existing 
AWT facilities in Medfield or separately. In any case, wastewater from 
Cott Corporation in Millis will be handled jointly with municipal waste
water from Millis; and the Medfield plant will also serve the Medfield 
State Hospital. Completion of the MDC Middle Charles Satellite Plant, a 
very large AWT facility, is projected for 1983; hence it is included only 
in the 1980-1985 analysis. The MDC plant's 1985 flow is simply the mean 
of the EMMA Study flow projections for 1980 and 1990. 

Growth in the Middle and Upper Watersheds is reflected in the differences 
between the 1980 and 1985 wastewater flow projections. The only towns 
excluded from these projections are those not anticipated to require 
sewerage before 1990 (Norfolk, Sherborn, and Dover), Moreover, since the 
Charles River Basin is not an arena for the growth of large, wet industry, 
no new significant wastewater discharges, other than those in Table VI-1, 
are expected in the next decade. 
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TREATMENT PLANT 

Milford 1 

Charles River 
Pollution Control 
District - Tributary 
Area 2 

Wrentham State School 

Norfolk-Walpole MCI 
(including Pondville 
State Hospital) 

Millis (including 
Cott Corporation) 

Medfield (including 
Medfield State 
Hospital) 

MDC Middle Charles 
Satellite Plant 

TABLE VI-1 

PROJECTED WASTEWATER FLOWS (MGD) 

CHARLES RIVER BASIN 

SEGMENT 

4 

6 

14 

15 

8 

8 

10 

MODELING 
REACH 

CH03 

CH13 

SPOl 

SPOS 

CH16 

CH16 

CH21 

WASTE FLOW 
1980 1985 

3.2 3.9 

4.8 6.7 

0.10 0.10 

0.40 0.40 

0.6 1.0 

0.8 1.0 

23.9 

REFERENCES 

Haley & Ward, Inc,, 1973; 
and DWPC, 1974b. 

Camp, Dresser & McKee, 
Inc., 1974. 

Wrentham State School 
personnel, 1975 (personal 
communication) • 

Sanitary Engineering 
Associates, 1975 
(personal communication) 

Camp, Dresser & McKee, 
Inc., 1972; DWPC, 1974b. 

Weston & Sampson, Inc., 
. 1970; DWPC, 1974b; Med

field STP personnel, 1975 
(personal communication). 

Metcalf & Eddy, Inc., 1975 
(personal communication). 

1Based on projected dry weather flows 
2Tributary area includes: Franklin, Medway (comprising the District) and 
Holliston, North Bellingham, and Wrentham. 

Note: l MGD = 1.54 cfs 
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Load allocations for the municipal and regional treatment facilities are 
based on allowable total maximum pollutant loads for their receiving segments. 
Total maximum loads have been developed for the main stem Segments 2-10 (see 
Figure VI-1), which are designated as water quality segments (see Section II). 
For this purpose, Segments 4 and 5, Segments 6 and 7, and Segments 8 and 9 
are considered together (there is a discharge at the upper end of each pair); 
and Segment 10 is grouped with Segments 8 and 9 for the 1980 analysis but is 
considered separately for 1985. Total maximum loads have not been determined 
for the tributary Segments 12 and 16, as the designation of these segments 
will soon change from water quality to anti-degradation with the elimina
tion of existing municipal discharges to them. 

The Stop River, the receiving water for the two institutional discharges, 
is designated anti-degradation. These institutions must therefore provide 
the "highest and best practical means of waste treatment to maintain high 
water quality", which is here interpreted to mean a degree of treatment to 
maintain Class B water quality in the receiving water. Load allocations for 
the two state institutions have been determined on this basis; these are 
presented separately at the end of this section. 

PHYSICAL CHARACTERISTICS OF THE CHARLES AND STOP RIVERS 

The assimilative capacity of a stream is primarily dependent upon its volume 
rate of discharge (streamflow), reaeration characteristics, and travel time. 
In order to account for the variation in these physical characteristics, the 
Charles' main stem (Segments 2-10) is divided into thirty-three reaches and, 
similarly, the Stop River (Segments 14 and 15) into five reaches. 

Table Vl-2 defines the thirty-eight reaches and presents some basic physical 
data for them. Each reach is defined by a landmark (and the river mile) at 
its upstream boundary, Streamflow is assumed to be proportional to drainage 
area, as indicated by field investigations (U.S. EPA, 1971). For purposes 
of analysis, streamflow is assumed to be constant throughout each reach 
and is determined by the total upstream drainage area of the reach (including 
the drainage area of any tributary at the upstream reach boundary). Based 
on data through 1973, the annual minimum 7-day mean flow at the 10-year 
recurrence interval at the USGS Charles River Village Gage (just below the 
Cochrane Dam, at the head of reach CH21) is 11.6 cubic feet per second 
(W. Wandle, USGS, 1975). The "calculated low flow" for each reach bears a 
ratio to this flow equal to the corresponding ratio of drainage areas. At 
Mother Brook (reach CH24), approximately one-third of the streamflow of the 
Charles is diverted to the Neponset River, thus the drainage areas and low 
flows for reaches CH24-33 are reduced accordingly. Low flow depths are 
also listed in Table VI-2. 

The travel time through each reach is estimated by the empirical relationship: 

travel time~ QCOEF/(reach streamflow)QEXP 

in which QCOEF and QEXP are constants characteristic of the reach. This 
method is equivalent to the use of travel time versus streamflow log-log 
plots having intercept values (streamflow = 1 cfs) of QCOEF and log-log 
slopes of QEXP. The results of the Division's time-of-travel dye study 
(DWPC, 1974a) have been used together wi.th those of previous federal field 
investigations (U. S, EPA, 1971) to determine the constants QCOEF and QEXP for 
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each reach, as listed in Table VI-3. The procedure for this, and its 
relationship to the work of Leopold and Maddock (1953), is outlined in a 
Division memorandum (J. Erdmann, DWPC, 1974). 

Atmospheric reaeration at dams, a very significant phenomenon in the Charles 
River, is accounted for by the formulation of Mastropietro (1968), according 
to which the deficit ratio, r, is a constant determined by the height of fall. 
The deficit ratio is defined by: 

in which Da and~ are the dissolved oxygen deficits (saturation minus 
actual concentrations) measured above and below the dam, respectively. The 
inverse of this ratio, r- 1 = ~/Da, lies between O and 1 and is more con
venient in subsequent analysis. Field observations from the Division's 1973 
survey (DWPC, 1974a) have been compared with predicted values, to yield 
conservative estimates of r-1, as listed in Table VI-4 under "Assumed Value. 11 

In times of drought flow, wastewater discharges significantly affect the 
Charles' hydraulic characteristics. Tables VI-5 and VI-6 list the hydraulic 
parameters used in the analysis for 1980 and 1985 streamflow conditions, 
respectively. The low flows given in Table VI-2 are simply augmented by the 
projected wastewater flows (Table VI-1) to yield the future streamflows under 
drought conditions. (Reaches CH24-33 are affected by the diversion of one
third of the total streamflow via Mother Brook, as noted above.) The other 
hydraulic reach parameters listed in Tables VI-5 and VI-6 are determined by 
the total streamflow in each reach. Travel times, calculated as explained 
above, together with the reach lengths (Table VI-2), are used to compute 
the reach velocities. Depths are estimated by the equation: 

depth= Hi· (reach streamflow) (l-QEXP)/Z. 

(an approximate method based on the work of Leopold and Maddock, 1953) in 
which H1 is the "low flow depth" from Table VI-2. This equation over-estimates 
the depths in the lower reaches; and, as noted in Tables VI-5 and VI-6, the 
depths have been adjusted to more realistic values. The parameter Kz is 
the reaeration rate constant, which is the proportionality factor between 
the dissolved oxygen deficit and the rate of atmospheric reaeration in the 
reach (the higher Kz is, the higher the rate of reaeration). This is 
calculated for each reach as a function of velocity and depth, according to 
the equation of O'Connor and Dobbins (1956) for channels having isotropic 
turbulence; a temperature correction factor (l.02 5), assuming a water tempera
ture of 25°c (77°F), is also applied, yielding the final equation: 

Kz = 14.3 (velocity)l/2/ (depth) 3/ 2 

It is also reported (U.S. EPA, 1971a, Appendix A) that a minimum value of 
Kz may be regarded to be: 

minimum Kz = 2.0/depth 

which is used (as noted in Tables VI-5 and VI-6) where the previous equation 
yields a lower value. 
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TABLE VI-2 

PHYSICAL DATA FOR MODELING REACHES 

CHARLES RIVER BASIN 

REACH 

Segment 2 

CHOI Dilla St., Milford 

Segment 31 

CH02 Cedar Swamp Pd. Dam 

Segment 4 

CH03 Milford STP 
CH04 Box Pond Inlet 
CH05 Box Pond Dam 
CH06 North Bellingham Dam 
CHO? Caryville Dam 
CH08 Hopping Brook 

Segment 5 

CH09 Mine Brook 
CHIO West Medway Dam/ 

Chicken Brook 
CHI 1 Medway Dam 
CH12 Populatic Pond 

Inlet 

Segment 6 

CH13 Populatic Pond 
Outlet 

CH14 Mill River 

Segment 7 

CH15 Stop River 

Segment 8 

CH16 Sugar Brook 
CH17 Bogastow Brook 

UPSTREAM 
RIVER MILE 

76.5 

75.5 

73.4 
71.3 
70. 3 
66.1 
64.6 
64.2 

63.1 
62.9 

60.7 
59.0 

58.9 

57.6 

51. 8 

49.9 
48.3 

REACH 
LENGTH 

(mi.) 

1.0 

2.1 

2. 1 
1.0 
4.2 
1.5 
0.4 
1.1 

0.2 
2.2 

1. 7 
0.1 

1. 3 

5.8 

1. 9 

1. 6 
0.5 
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UPSTREAM 
DRAINAGE AREA 

(sq. mi.) 

3.3 

7 .8 

11. 4 
12.6 
14.2 
20.6 
24.8 
36.3 

52.5 
59.6 

65.0 
67.1 

67.3 

84.8 

107.8 

110. 9 
140.9 

CALCULATED 
LOW FLOW 

(cfs) 

.21 

. 49 

• 72 
.79 
• 89 

1.3 
1.6 
2.3 

3.3 
3.8 

4. 1 
4.2 

4.2 

5.3 

6.8 

7 .o 
8.9 

LOW FLOW 
DEPTH 
(ft.) 

4.5 

1.0 

2. 7 
6.2 
4.0 
5.0 
1.2 
2.8 

3.5 
2.3 

2.4 
2.0 

2.0 

3.7 

5.2 

5.0 
4.8 



REACH 

Segment 92 

CH18 Medfield State 
Hospital 

Segment 10 
CH19 South Natick Dam 
CH20 Waban Brook 
CH21 Cochrane Dam 
CH22 Chestnut Street, 

Needham 
CH23 Long Ditch Inlet 
CH24 Mother Brook 

Diversion3 
CH25 Sawmill Brook 
CH26 South Meadow Brook 
CH27 Silk Mill Dam 
CH28 Metropolitan Circular 

Dam 
CH29 Newton Lower Falls 
CH30 Moody Impoundment 

Inlet 
CH31 Moody Street Dam 
CH32 Beaver Brook 
CH33 Bleachery Dam 

To Watertown Dam 

Segment 14 
SPOl Wrentham State 

School 
SP02 Stony Brook 
SP03 Highland Lake Inlet 
SP04 Highland Lake Outlet 

Segment 15 
SP05 Norfolk-Walpole MCI 

To Confluence 

TABLE VI-2 (Continued) 

UPSTREAM 
RIVER MILE 

47.8 

41.1 
39. 4 
34.6 
33.0 

29.8 
26.5 

24.2 
21.2 
20.2 
20.0 

18.0 
15.4 

12. 7 
12.2 
11. 8 
9.8 

REACH 
LENGTH 
(mi.) 

6.7 

1.7 
4.8 
1.6 
3.2 

3.3 
2.3 

3.0 
1.0 
0.2 
2.0 

2.6 
2.7 

0.5 
0.4 
2.0 

UPSTREAM 
DRAINAGE AREA 

(sq. mi.) 

141.2 

156. 1 
173.6 
183.9 
187. 3 

192.7 
132 .1 

137.6 
144.2 
145.0 
145.2 

150.8 
156.2 

159. 5 
170.9 
171. 2 

Stop River (Confluence 51.8) 

7.2 

6. 45 
4.8 
4.6 

4.05 
0.0 

0.75 

1.65 
0.2 
0.55 

4.05 

2.3 

6.9 
9.9 

10.1 

10.6 
17.1 

CALCULATED 
LOW FLOW 
(cfs) 

8.9 

9.8 
10. 9 
11. 6 
11. 8 

12. 1 
8.3 

8.7 
9. 1 
9.1 
9. 1 

9.5 
9.8 

10.0 
10. 8 
10. 8 

0.14 

0.43 
0.62 
0.64 

0.67 
1. 1 

LOW FLOW 
DEPTH 
(ft.) 

5.1 

2.5 
7.5 
2.8 
7.0 

7.4 
6.2 

7.0 
8.0 
3.5 
2.5 

5.7 
10.5 

4.5 
6.0 
4.3 

1.0 

1.5 
6.0 
1.0 

2.0 

1Actual upstream segment boundary at river mile 75.2 (Main Street, Milford). 
2Actual upstream segment boundary at river mile 44.6 (Bridge Street, Dover). 
3Drainage areas and low flows for CH24-33 decreased by diversion of approximately 
one-third of streamflow to Neponset River via Mother Brook. 

Sources: Drainage areas, low flow depths - U.S. Army Corps of Engineers, 1972; 
7-day, 10-year low flow (see Appendix 1) at Charles River Village -
W. Wandle, U.S. Geological Survey (1975); river miles and additional 
drainage area measurements determined on USGS topographic maps (7.5 
minute); Stop River low flow- depths estimated. 
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TABLE VI-3 

REACH TRAVEL TIME PARAMETERS 

CHARLES RIVER BASIN 

REACH QEXP QCOEF REACH QEXP QCOEF 
(dimensionless) (hr.) (dimensionless) (hr.) 

Segment 2 
CHOl 1.0* 226 CH23 .66 394 

CH24 .66 677 
Segment 31 CH25 . 70 558 
CH02 .89 109 CH26 • 77 235 

CH27 1.0 230 
Segment 4 CH28 . 59 96. 2 
CH03 . 89 120 CH29 .95 1590 
CH04 .97 216 CH30 1.0* 6980 
CH05 • 80 477 CH31 • 70 24.0 
CH06 • 88 149 CH32 • 70 41.8 
CH07 .56 5.6 CH33 .70 145 
CH08 .56 31. 8 

Stoe River 
Segment 5 
CH09 .90* 94.7 Segment 14 
CHlO .56 93.0 SPOl .54 7.8 
CHll .56 82.5 SP02 .54 23.l 
CH12 .90* 258 SP03 .90* ll6 

SP04 .54 5.3 
Segment 6 
CH13 .56 62.3 Segment 2 
CH14 • 86 1690 SP05 .54 76.1 

Segment 7 
CH15 .90 837 1,2 

See notes, Table VI-2. 
Segment 8 *Value of QEXP adjusted from 
CH16 .90 631 value reported in US EPA, 1971. 
CH17 .90 239 

92 
Sources: QEXP (except where noted) -

Segment US EPA, 1971; QCOEF computed 
CH18 090 2680 from dye study data (DWPC 

1974a) and values of QEXP, 
Segment 10 as outlined in J. Erdmann, 
CH19 .90 631 DWPC, 1974. 
CH20 .97 3860 
CH21 • 71 ll7 
CH22 .66 266 
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DAM 

Cedar Swamp Pond 

Box Pond 

North Bellingham 

Caryville 

West Medway 

Medway 

South Natick 

Cochrane 

Silk Mill 

REACH 

CH02 

CH05 

CH06 

CHO? 

CHIO 

CHll 

CH19 

CH21 

CH27 

Metropolitan Circ, CH28 

Newton Lower Falls* CH29 

Moody Street 

Bleachery 

Watertown 

Highland Lake 
(Stop River) 

CH31 

CH33 

SP04 

HEIGHT! 
(ft.) 

3.9 

8.3 

6.7 

6.7 

5.6 

7.2 

7.8 

10, 6 

14.1 

10. 0 

21. 7 

12. 2 

2.2 

5.6 

9.0 

TABLE VI-4 

DAM REAERATION 

CHARLES RIVER BASIN 

r-1 
PREDICTED2 

r-l OBSERVED3 

6/27 a,m, 6/27 p,m. 9/5 a.m. 

• 86 

.69 

.75 

.75 

.79 

.73 

• 71 

.61 

.48 

.63 

.20 

.55 

.92 

• 79 

.67 

• 78 

.57 

.49 

.31 

.52 

.53 

• 50 

, 15 

.18 

• 42 

• 86 

.91 

.42 

.46 

,62 

,57 

,70 

• 89 

l.Q 

• 35 

1.0 

.78 

.60 

,41 

.92 

.32 

.44 

.23 

,37 

.91 

.64 

,62 

iNewton Lower Falls and Cordingly Dam considered as one fall. 
U.S. Army Corps of Engineers, 1972. 

2Using r- 1 = 1.0 - 0.037 x height (Mastropietro, 1968). 

ASSUMED VALUE 
9/5 OF r -1 p.m. 

1.0 

. 75 

.58 

.37 

.54 

.68 

,61 

.95 

.58 

.58 

• 77 

.90 

• 75 

.60 

.so 

.85 

.50 

• 60 

• 60 

• 70 

• 60 

• 30 

• 45 

.90 

• 80 

.70 

3usin" r-1 = Db/na (see text) and measurements of Di, and Da made on indicated dates in 1973 (DWPC, 1974a), 



TABLE VI-5 

FLOW-DEPENDENT REACH PARAMETERS: 1975-1980 

CHARLES RIVER BASIN 

TOTAL TRAVEL K2 
REACH FLOW DEPTH VELOCITY TIME base e 

(cfs) (ft.) (fps) (hr.) (day-l) 

CHOl .21 4.5 . 001 1080 . 0.44+ 
CH02* • 49 1.0 • 02 206 1.9 
CH03 5.6 3.0 . 12 25.9 0.97 
CH04 5.7 6.4 .04 39.9 o. 31+ 
CH05 5.8 4.8 .05 117 0.42+ 
CH06 6.2 5.6 .07 29.9 o. 36+ 
CH07 6.5 1.8 • 30 2.0 3.2 
CH08 7.2 4.3 . 15 10.5 0.62 
CH09 8.2 3.9 • 02 14.2 o. 51+ 
CHlO 8. 7 3, 7 • 12 27.7 0.69 
CHll 9.0 3.9 . 10 24.1 0.60 
CH12 9.1 2.2 .004 35. 4 o. 91+ 
CH13 16.5 3.7 • 15 13.0 o. 77 
CH14 17.6 4.5 .06 143 o. 44+ 
CH15 19.9 6.0 . 05 56.7 0. 331-
CH16 22.2 5.8 .06 38.8 0.34+ 
CH17 24.1 5.6 .OS 13.6 o. 36+ 
CH18 24.1 6.0 .06 153 0. 33t-
CH19*** 25.0 2.9 .07 34.8 o. 76 
CH20 26. 1 7.9 .04 163 0. 25+ 
CH21 26.8 3. 5** .21 11.3 1.0 
CH22 27.0 8.0k* • 16 30. 2 0.25 
CH23 27.3 8. 2** .11 44.4 0.24+ 
CH24t+ 18.5 6.5** .03 98.7 o. 31+ 
CH25 18.9 7. 3>'<* .06 71. 3 0.27+ 
CH26 19. 3 8.1** .06 24.0 o. 25+ 
CH27 19.3 3.5 . 02 11.9 o. 57+ 
CH28 19. 3 4.6 .18 16.8 0.61 
CH29 19. 7 6.1 .04 93.7 0. 331-
CH30 20.0 10.5 .01 349 0.19+ 
CH31 20.2 5. D>'<* .25 2.9 0.64 
CH32 21.0 6.2** . 12 5.0 o. 32 
CH33 21.0 4.5** .17 17.2 0.62 

Stop River 
SPOl 0. 29 0.8 .07 15. 2 5.9 
SP02 0.58 1. 3 .08 31.0 2.6 
SP03 o. 77 5.9 .002 14 7. 0.34+ 
SP04 0.79 0.9 • 13 6.0 5.7 
SP05 1.4 2.2 .09 63.4 1.4 
Confluence 1. 9 

*Travel time to Main St., Milford, 29.4 hr. (see note, Table VI-2). 
+K2 adjusted upward to minimum value of 2.0/Depth (U.S. EPA, 1971a). 

**Depth adjusted downward from value calculated by procedure outlined in text. 
++Total flow (natural low flow plus total waste flow) for CH24-33 decreased by 

Mother Brook Diversion (see note, Table VI-2). 
***Travel time to Bridge St., Dover, 74.0 hr (see note, Table VI-2). 
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REACH 

CHOl 
CH02* 
CH03 
CH04 
CH05 
CH06 
CH07 
CH08 
CH09 
CHlO 
CHll 
CH12 
CH13 
CH14 
CH15 
CH16 
CH17 
CH18+ 
CH19 
CH20 
CH21 
CH22 
CH23 
CH24*** 
CH25 
CH26 
CH27 
CH28 
CH29 
CH30 
CH31 
CH32 
CH33 

TABLE Vl-6 

FLOW-DEPENDENT REACH PARAMETERS: 1980-1985 

CHARLES RIVER BASIN 

TOTAL FLOW 
(efs) 

.21 

.49 
6.7 
6.8 
6.9 
7.3 
7.6 
8.3 
9.3 
9.8 

10.1 
10. 2 
20.5 
21.6 
23.9 
27.2 
29.1 
29.1 
30.0 
31. l 
68.6 
68.8 
69.l 
46. 3 
46. 7 
47.1 
47.1 
4 7. 1 
47.5 
47.8 
48.0 
48.8 
48.8 

DEPTH VELOCITY TRAVEL TIME 
(ft.) (fps) (hrs.) 

4.5 
1.0 
3.0 
6.4 
4,8 
5.6 
1.9 
4.5 
3.9 
3.8 
4.0 
2.2 
3.9 
4.6 
6. 1 
5.9 
5.7 
6.0 
3.0 
7.9 
4.0** 
9.0** 
9.5** 
6.7** 
7.5** 
8.2** 
3.5 
5.5 
6.3 

10. 5 
5.2** 
6.4** 
4. 7** 

.001 

.02 

.14 

.04 
• 06 
.08 
.33 
.17 
.02 
• 12 
• 11 
.004 
• 17 
.07 
.06 
.07 
.06 
. 08 
.08 
.05 
.40 
.29 
.20 
.06 
• 12 
.12 
. 06 
.30 
.09 
.03 
. 46 
.21 
.31 

STOP RIVER 

1080. 
206. 

22.1 
33.6 

102 
25.9 

1. 8 
9.7 

12.7 
25.9 
22.6 
31.9 
11. 5 

120. 
48.1 
32. 3 
11. 5 

129 . 
29.6 

138. 
5.8 

16. 3 
24.1 
53. 9 
37.8 
12. 1 
4.9 
9,9 

40.6 
146. 

1. 6 
2. 7 
9.5 

0.44++ 
l. 9 
1.0 
0. 31++ 
o. 42++ 
o. 36++ 
3.2 
0.62 
0.51++ 
0.68 
0.60 
0.91++ 
0.76 
0.43++ 
o. 33++ 
o. 34++ 
0. 35++ 
0.33++ 
o. 82 
0.25++ 
1.1 
0. 29 
0.22 
o. 30++ 
0.27++ 
o. 24++ 
0. 57++ 
0. 60 
o. 32++ 
0. 19++ 
0.82 
0.40 
o. 78 

Conditions are identical with those for 1975-1980 (see Table VI-5). 

*See notes, Tables VI-5 and VI-2. 
+See note, Table VI-2. 
**Depth adjusted downward from value calculated by procedure outlined in text. 
++K2 adjusted upw~rd to minimum value of 2.0/Depth (U.S. EPA, 1971a). 
***Total flow (natural low flow plus total waste flow) for CH24-33 decreased 

by Mother Brook Diversion (see note, Table VI-2). 
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Several comments are in order here. First of all, as rivers go, the Charles 
is characterized by extremely low drought flows and reaeration constants, 
implying a very small assimilative capacity. Extremely low velocities, 
partly natural and partly the result of man-made dams, are the primary cause 
of the low reaeration constants. However, low velocities also correspond to 
long travel times, in themselves advantageous because they allow substantial 
decay of upstream pollutant loadings before reaching downstream points of 
discharge. Finally, note that the obtainment of further physical data on 
the Charles River and its tributaries, and particularly direct measurements 
of low flow travel times and reaeration rates, is greatly to be desired. 

DISSOLVED OXYGEN AND TOTAL OXYGEN DEMAND 

Dissolved Oxygen Criteria 

The water quality standards (Appendix 2) include the following dissolved 
oxygen criteria: 

Class B - at least 75% of the saturation concentration for 16 
hours out of every 24 hours, and never less than 5.0 mg/1; 

Class Bl - at least 5.0 mg/1 for 16 hours out of every 24 hours, 
and never less than 3.0 mg/1. 

The dissolved oxygen saturation concentration is 8.4 mg/1 in fresh water 
at 25°c (77°F), the expected water temperature during summer drought con
ditions~ 

In terms of dissolved oxygen deficit (saturation concentration minus actual 
concentration), the criteria thus allow a deficit of 2.1 mg/1 for Class B 
waters and a deficit of 3.4 mg/1 for Class Bl waters. 

Margin of Safety 

A constant background dissolved oxygen deficit of 1.0 mg/1 is assumed in the 
analysis, as suggested in U.S. EPA (1971a), This margin of safety accounts 
for the effects of benthal deposits and other non-point sources of oxygen
demanding substances, direct measurements of which are almost totally 
lacking in the Charles River Basin. It might be noted that, in time of 
drought (the standard condition for which the analysis is performed), the major 
effect would be benthal demand; while under wet weather conditions, the 
additional effects of urban runoff pollution would tend to be offset by 
greater dilution of the point sources. 

By this approach, the effects of point and non-point sources are completely 
separated from one another. The assumption implies that the allowable deficit 
which may be incurred by point sources is 1.1 mg/1 for Class Band 2.4 mg/1 
for Class Bl waters. These very strict criteria are the basis for the compu
tation of total maximum loads for the segments, and these in turn are 
entirely allocated to the point sources. 

78 



Effects of Photosynthesis 

Photosynthesis by algae and rooted aquatic plants has the two primary effects 
of elevating the average dissolved oxygen concentration and inducing a 
diurnal variation in the concentration. The abundance of photosynthetic 
organisms in the Charles River and its tributaries will be curtailed, but 
far from eliminated, by the planned point source abatement of phosphorus 
discharges. 

Although the elevation of average concentration may be substantial during 
the growing season, it is difficult to predict quantitatively and is not 
wholly reliable. This effect, therefore, is neglected in the analysis. 

During the Division's 1973 survey of the Charles, typical diurnal variations 
were from 0.5-1.0 mg/1 above and below the average dissolved oxygen concen
tration. Accordingly, algae and other plants are not expected to cause 
violations of the absolute minimum criteria (5.0 mg/1 for Class B; 3.0 mg/1 
for Class Bl), provided the average concentration satisfies the other 
criteria. 

Therefore, the standard procedure of basing calculations on average concen
trations is adhered to in the analysis. 

Deoxygenation Constant 

ln the analysis, a deoxygenation constant, K1, of 0.2 day-l (base e) is assumed. 
This is a common literature value (Tharp and Gardner) considered to 
typify streams with moderate pollution loads. It is a fact that the 
Division's 1973 survey data (DWPC, 1974a) do not afford credible calcula-
tions of K1 for the Charles River (calculations based on long-term BOD data 
necessitate the inclusion of lag times, of dubious significance to in-stream 
values of Ki; and calculations based on in-stream BOD5 data are nullified 
by an unusual phenomenon--presumably an algal effect--namely, a continuous 
and substantial increase in BOD5 below the major waste discharges); hence 
the reliance on a literature value. Nitrification is also assumed to 
proceed with a rate constant equal to 0.2 day-1 (base e), as is roughly 
confirmed by the 1973 data (DWPC, 1974a). 

Thus, carbonaceous and nitrogenous BOD are lumped together as "total oxygen 
demand" (TOD), and the constant K1 describes both the first-order decay of 
TOD and the proportionality between TOD and the rate of deoxygenation. 

Modeling Procedure 

The basic analytical tool is the classical dissolved oxygen formulation of 
Streeter and Phelps (1925): 
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in which D and L are the concentrations at the upstream reach boundary of 
dissolved 8xygen aeficit and TOD, respectively, and Dt and Lt are the con
centrations at a distance downstream corresponding to travel time t. The 
point of maximum deficit in the reach corresponds to the "critical time", 
tc, given by: 

1 
ln 

unless K1L
0 

~ K2D
0

, in which case tc = 0 (i.e., if deoxygenation initially 
fails to exceed reaeration, then the maximum deficit occurs at the upstream 
reach boundary), 

A multi-reach technique is employed. For each segment or segment-group, 
initial conditions (D0 and L0 ) are assumed in a trial-and-error search for 
those conditions which just satisfy the dissolved oxygen criterion (with 
its safety margin). With D0 and L0 assumed, the critical time is calculated 
and compared with the reach travel time (Table VI-5 or VI-6); if tc is the 
lesser, the critical deficit is computed and checked for a violation of the 
applicable criterion. Unless a violation is found, Dt and Lr are determined 
for the downstream boundary (corresponding to the reach travel time), and 
a violation is also checked for here in cases where tc exceeds the reach 
travel time. If a dam is at the downstream boundary, Dt is multiplied by 
r- 1 (Table VI-4) to yield the deficit below the dam. The final concen
trations are multiplied by the ratio of the flow in the reach to the flow 
in the next reach (Table VI-5 or VI-6), to account for dilution. (In this, 
it is as though the incremental flow had zero concentrations of deficit and 
TOD; but this is consistent with the over-all approach, which separates the 
effects of point and non-point sources and accounts for the latter with a 
constant 1.0 mg/1 background deficit.) The final, diluted concentrations 
are then used as the initial conditions for the next reach. 

In the above manner, total maximum loads are determined for each segment 
or segment-group independently. Each treatment plant load allocation is 
calculated by subtracting the residual deficit and TOD loads of the next 
upstream segment from the total maximum load of the receiving segment. 

Total Maximum Segment Loads 

The total maximum loads determined for the several segments and segment
groups are listed in Tables VI-7, VI-9, and VI-11, The corresponding dis
solved oxygen deficit profiles are shown in Figures VI-2--VI-4. Note that 
the deficit profiles are those resulting from the calculated loads only; 
that is, they do not include the assumed background deficit (margin of 
safety) of 1.0 mg/1. 

The loads for segments 2 and 3, identical for all three cases, might be 
considered to be non-point source loads, although, in fact, they are not 
very realistic because they assume no wastewater flow. The conditions of 
real interest in these segments are wet weather conditions, and information 
on the magnitude of the wet weather loadings here (from sewer overflows and 
bypasses, urban runoff, and the Milford dump) is virtually non-existant. 
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TABLE VI-7 

TOTAL MAXIMUM SEGMENT LOADS: 1975-1980 

.CHARLES RIVER BASIN 

INITIAL FLOW* D.O. DEFICIT TOTAL OXYGEN DEMAND 
SEGMENT (cfs) (mg/1) mg/1 lbs. /day 

2 0.21 1.1 3.0 3.4 

3 0.49 1.1 11.5 30.4 

4 & 5 5.6 2.0 8.0 242. 

6 & 7 16.5 1.1 9.5 846. 

8 - 10 22.2 1.4 3.7 444. 

*Including projected wastewater flows. 

TABLE VI-8 

TREATMENT PLANT LOAD ALLOCATIONS: 1975-1980 

CHARLES RIVER BASIN 

TREATMENT 
PLANT SEGMENT 

Milford STP 4 

Charles River 6 
Pollution 
Control District 
STP 

Millis and 8 
Medfield STP(s) · 

Note: 1 MGD ~ 1.54 cfs. 

WASTE FLOW 
(MGD) 

3.2 

4.8 

1.4 

MINIMUM D.O. 
(mg/1) 

81 

6.0 

6.0 

6.0 

TOTAL OXYGEN DEMAND 
mg/1 lbs/day 

9.0 

21. 

24 • 

240. 

840. 

280. 



.. 

TABLE VI-9 

TOTAL MAXIMUM SEGMENT LOADS: 1980-1985, Class B 

CHARLES RIVER BASIN 

INITIAL FLOW* D.O. DEFICIT TOTAL OXYGEN DEMAND 
SEGMENT (cfs) (mg/1) (mg/1) (lbs/day) 

2 0. 21 1. 1 3.0 3.4 

3 0.49 1. 1 11.5 30. 4 

4 & 5 6.7 1.0 3.5 127. 

6 & 7 20.5 0.5 4.5 498. 

8 & 9 27.2 0.8 3.3 485. 

10 68.6 0.7 3.0 lllO. 

*Including projected wastewater flows. 

TABLE VI-10 

PROBABLE TREATMENT PLANT LOAD ALLOCATIONS: 1980-1985, Class B 

CHARLES RIVER BASIN 

TREATMENT PLANT 

Milford STP 

Charles River 
Pollution Control 
District STP 

Millis and Med
field STP(s) 

MDC Middle 
Charles Satellite 
Plant 

SEGMENT 

4 

6 

8 

10 

Note: 1 MGD 1.54 cfs. 

WASTE FLOW 
(MGD) 

3.9 

6.7 

2.0 

23.9 

82 

MINIMUM D.O. 
(mg/1) 

7.2 

7.4 

7.3 

7.3 

TOTAL OXYGEN DEMAND 
(mg/1) (lbs/ day) 

3. 7 

8.8 

21. 

5.4 

120 

490 

350 

ll00 



TABLE VI-11 

TOTAL MAXIMUM SEGMENT LOADS: 1980-1985, Class Bl 

CHARLES RIVER BASIN 

INITIAL FLOW* D.O. DEFICIT TOTAL OXYGEN DEMAND 
SEGMENT (cfs) (mg/1) (mg/1) (lbs/day) 

2 0.21 1.1 3.0 3.4 

3 0.49 1.1 11. 5 30. 4 

4 & 5 6.7 2. 1 7.8 282. 

6 & 7 20.5 1. 2 9.0 996. 

8 & 9 27.2 1.6 7.0 1030. 

10 68.6 1.4 6.2 2300. 

*Including projected wastewater flows. 

TABLE VI-12 

PROBABLE TREATMENT PLANT LOAD ALLOCATIONS: 1980-1985, Class Bl 

CHARLES RIVER BASIN 

TREATMENT PLANT 

Milford STP 

Charles River 
Pollution Control 
District STP 

Millis and 
Medfield STP (s) 

MDC Middle 
Charles Satellite 
Plant 

SEGMENT 

4 

6 

8 

10 

Note: 1 MGD 1.54 cfs, 

WASTE FLOW 
(MGD) 

3.9 

6.7 

2.0 

23.9 

83 

MINIMUM D.0. 
(mg/1) 

6.0 

6.0 

6.0 

6.0 

TOTAL OXYGEN DEMAND 
(mg/1) (lbs/ day) 

8.5 

17. 

4 7. 

11. 

280 

950 

780 

2200 
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In passing, the high TOD allowable in Segment 3 is the result of high K2 
values for this segment (reach CH02). However, the streamflow here is so 
miniscule that the residual TOD loading from Segment 3 is of no real 
consequence to the load allocation for the Milford .STP, at the head of 
Segment 4. 

The total maximum loads for the other segments and segment-groups are of 
greater importance, for at the head of each is an existing or planned public 
treatment plant. The allowable deficit and TOD concentrations for Segments 
4-10 are those which may result from the mixing of the plant effluents and 
the streamflow at the point of discharge (allowing for the residual plant 
loadings· from the next upstream segment). 

For Segments 4-10, notice that a change in classification from Class Bl 
to Class B roughly corresponds to a halving of each segment-group's deficit 
and TOD loadings. This is not surprising, since the corresponding D.O. 
criteria, with the margin of safety, allow maximum deficits of 2.4 mg/1 
and 1.1 mg/1, respectively. 

Indicated on Figures VI-2 - VI-4 are the points of introduction to the river 
of the segment loadings; in general, the deficit profiles display upward 
jumps at these points, due to the deficit loads. At several points there 
are also downward jumps, representing reaeration at dams. 

The profiles in Segment 4 (below the Milford STP) look rather odd: a down
ward slide is followed by a steep upward spike. This is the result of a 
high reaeration constant in the first reach (CH03), a much lower K2 in the 
second reach (CH04, which is Box Pond), and reaeration at the Box Pond Dam. 
Note that the critical deficit occurs just above the Box Pond Dam; in other 
words, this dam is actually the factor which determines the total maximum 
load for Segment 4 and, hence, for the Milford STP. Notice too, in 
Figures Vl-2 and VI-4, where the segment loads are based on the Class Bl 
D.O. criterion, portions of the Charles downstream of the waste inputs 
would recover sufficiently to meet the Class B criterion. 

Treatment Plant Load Allocations 

The 1975-1980 load allocations for the municipal and regional treatment 
facilities are given in Table Vl-8. The effluent limits are stringent in 
every case, reflecting the low assimilative capacity of the Charles River. 

The 1975-1980 load allocations for Milford and for the Charles River Pollu
tion Control District are in line with improvements planned for the Milford 
STP and with the current design of the CRPCD plant, both of which have been 
based on preliminary load allocations developed by the Division. Improve
ments planned for the Milford STP include a high degree of nitrification, 
phosphorus removal, sand filtration, and final aeration. The CRPCD plant 
will have an unusual single stage activated sludge process which will result 
in a moderately high degree of nitrification, breakpoint chlorination for 
further ammonia reduction, phosphorus removal, pressure sand filtration, 
and final aeration. 
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Further improvements will be required for Medfield and Millis, for which a 
single load allocation is given. Neither municipal plant at present pro
vides nitrification, although the Medfield STP has phosphorus removal, 
final filtration, and final aeration. The 1975-1980 load allocation indicates 
the need for substantially higher TOD removal and final aeration at both 
plants, or at joint facilities, if a decision in favor of these is made. At 
the direction of the Division, Millis is conducting facilities planning 
which is to consider the possibility of tying-in with Medfield. Perhaps one 
town will pump its secondary effluent to the other, where additional treat
ment would be provided. 

The 1975-1980 load allocations are especially important because they specify 
the effluent limits to appear on the second round of NPDES permits for the 
Upper Watershed facilities being improved or constructed before 1980. But 
the two sets of 1980-1985 load allocations are important for a different 
reason: namely, their usefulness in deciding how the main stem (i.e., 
Segments 4-10) might be reclassified in five years. The MAPC's 208 plan 
will make the final determination of the regional configurations in the 
Charles River Basin, as elsewhere in the greater metropolitan area. How
ever, present trends indicate the 1980-1985 total segment loads would most 
likely be allocated in the manner indicated in Tables VI-10 and VI-12. The 
following remarks would apply to this case. 

If the entire main stem were Class Bin 1980 (Table VI-10), treatment 
levels equivalent to carbon adsorption would be required for Milford and 
for the proposed MDC Middle Charles Plant. Additional treatment would 
also be required for the CRPCD facilities. Also, the higher effluent 
D.O. which would be required at all facilities would probably entail the 
installation of mechanical devices for effluent aeration, with attendant 
power and maintenance costs. (An effluent D.O. of 6.0 mg/1 can be 
achieved with a cascade or similar structure, incurring virtually no 
operation and maintenance costs. The new Medfield STP has such a structure, 
and 6.0 mg/1 is the minimum effluent D.O. currently on Medfield's NPDES 
permit.) 

If, on the other hand, the main stem were Class Bl in 1980 (Table VI-12), 
Milford and the proposed MDC Middle Charles Plant would need to provide 
a degree of treatment similar to that specified for Milford in its 1975-
1980 load allocation. The load allocation for the CRPCD plant, too, would 
be similar to its previous one (Table Vl-8). For Millis and Medfield, 
however, the load allocation could actually be greater than for 1975-1980; 
but the earlier, more stringent effluent TOD concentration (Table Vl-8) 
would be adhered to. With the main stem Class Bl, all facilities could 
achieve the requisite effluent D.O. with a cascade or similar structure. 

This brief discussion is suggestive, but premature. Because of the Charles' 
non-point sources of pollution, which are surely substantial but are now 
virtually unmeasured, the effectiveness of point source abatement by itself 
is difficult to predict. However, by 1980 there will have been an oppor
tunity to observe AWT facilities in operation throughout the Upper Watershed 
and to evaluate their effectiveness in the face of non-point sources. It 
may well turn out that pollution abatement efforts in the watershed should 
turn to non-point sources prior to the installation of carbon adsorption 
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or similar treatment units at any facility in the Charles River Basin. 

TOTAL KJELDAHL NITROGEN 

Load allocations for total Kjeldahl nitrogen have been determined in order 
to insure that toxic ammonia concentrations will be eliminated from the 
Charles River. An ammonia-nitrogen concentration of 1.0 mg/1 is toxic to 
certain desirable species of fish. Since organic nitrogen is usually 
converted rapidly to ammonia-nitrogen by bacteria in waters receiving waste 
loads, effluent limits are based on the concentration of total Kjeldahl 
nitrogen, which measures the sum of ammonia-nitrogen plus organic nitrogen. 

The analysis assumes a constant background concentration of 0.1 mg/1 and 
first-order decay in the receiving water. Consistant with the TOD analysis, 
a decay constant of 0.2 day-l (base e) is used. The load allocations allow 
for the residual loadings from upstream treatment plants. 

The results of the analysis are presented in Table Vl-13. It can be seen 
that, other considerations aside, at least by 1980-1985 nitrification (or 
other means of removal) will be required at all of the treatment plants on 
the sole basis of preventing ammonia toxicity in the river. 

However, ammonia and organic nitrogen also incur an oxygen demand, with 
1.0 mg/1 of total Kjeldahl nitrogen equivalent to a TOD concentration of 
4.57 mg/1. In the instances marked with asterisks in Table VI-13, this 
imposes a more stringent constraint on the effluent concentration than the 
consideration of ammonia toxicity. (The loads so marked in the table are 
actually equivalent to their respective entire TOD loadings presented above.) 
In the other instances, the meeting of TOD effluent limits would probably 
also result in satisfaction of the total Kjeldahl nitrogen limits, due to 
the nature of treatment techniques. (For example, improvements planned 
for the Milford STP and the design of the CRPCD plant have been based on 
meeting effluent ammonia-nitrogen concentrations of 1.0 mg/1 and 0.5 mg/1, 
respectively, to meet TOD requirements.) 

In any case, to insure against ammonia toxicity, the total Kjeldahl nitro
gen load allocations in Table VI-13 must not be exceeded. 

COLIFORM BACTERIA 

The usual NPDES permit effluent limits for facilities which treat human 
wastes include a maximum fecal coliform bacteria concentration of 200 
organisms per 100 ml and a maximum total coliform bacteria concentration 
of 1,000 organisms per 100 ml. (These same limits appear, for example, on 
current permits for treatment facilities in the Charles River Basin.) 
The water quality criterion for Class Band Class Bl waters specifies a 
maximum monthly average concentration of 1,000 organisms per 100 ml. for 
total coliform bacteria. As this is identical with the usual NPDES permit 
limit, this usual limit is held to be sufficient for existing and future 
wastewater discharges. 
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TABLE VI-13 

TOTAL KJELDAHL-NITROGEN LOAD ALLOCATIONS 

CHARLES RIVER BASIN 

1980-1985 

TREATMENT PLANT SEGMENT 

Milford STP 4 

Charles River 6 
Pollution Control 
District STP 

Millis and 
Medfield STP(s) 

MDC Middle 
Charles Satellite 
Plant 

8 

10 

1975- 1980 CLASS 
rng/1 lbs/day rng/1 

1. 1 29. 0.8* 

2.0 so. 1.7 

5.2* 61.* 4.6* 

1.2* 

B CLASS Bl 
lbs/day rng/1 lbs/day 

26.* 1. 1 32. 

95. 1.7 95. 

77. * 6.5 110. 

240.* 1.6 320. 

*Loads constrained by total oxygen demand (1.0 rng/1 total Kjeldahl-nitrogen 
= 4.57 rng/1 T.O.D.) 
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Sewer overflows and bypasses of untreated sewage in Milford, communities 
of the Middle Watershed, and Waltham are a problem now receiving special 
attention. Solutions will entail either elimination of the overflows and 
bypasses or separate treatment facilities. The latter would require NPDES 
permits with the same effluent limits for coliform bacteria as above. 

Urban runoff is another source of coliform bacteria in the Charles River 
(see Section V). Urban runoff will be discussed again in Section VII. 

PHOSPHORUS 

In order to alleviate the severely eutrophic conditions of the Charles 
River, the municipal and regional treatment facilities will be required to 
effect the highest degree of phosphorus removal which is technically 
feasible. As noted in Section II, Division policy defines this degree of 
removal by an effluent total phosphorus concentration of 1.0 mg/1. Actually, 
an NPDES effluent limit of 0.5 mg/1 is currently in force for the Medfield 
STP. This limit may, in fact, be unreasonably low; but if it proves 
reasonable, the limit for all the public facilities in the watershed should 
be lowered to 0.5 mg/1. In any case, the effectiveness of phosphorus 
removal in the Charles River Basin will be studied in detail by the Division, 
so that final recommendations can be made in the next revision of the basin 
plan. 

LOAD ALLOCATIONS FOR THE STATE INSTITUTIONS 

As noted in the introduction to this section, load allocations for the 
Wrentham State School and the Norfolk-Walpole MCI, both discharging to the 
Stop River, have been determined on the basis of Class B water quality 
criteria. 

The physical characteristics of the Stop River are summarized in Tables VI-2 
through VI-5, along with the main stem data. Briefly, the Stop River is 
similar in character to the extreme upper reaches of the main stem: very 
small natural low flow, shallow depths, and moderately high reaeration 
constants. The wastewater flows from the two state institutions are very 
small, however, and are more commensurate with the natural streamflow than 
is the case for some of the main stern discharges. (For example, the natural 
drought flow in reach CH03 is practically insignificant compared to Milford's 
discharge, while the natural low flow in reach SPOl practically equals the 
discharge from the Wrentham State School.) Moreover, no growth is pro
jected for the institutions. 

Table VI-14 presents load allocations of minimum dissolved oxygen,. TOD, and 
total Kjeldahl nitrogen for the institutions. These loads were determined 
using the same analytical procedure as applied to the main stem, except for 
the Wrentham State School. Here, the current effluent concentrations of 
TOD and total Kjeldahl nitrogen (DWPC, 1974b) were found to be substantially 
lower than the calculated effluent limits; hence, the current concentrations 
of these are the basis for the limits given in Table VI-14. Note that the 
residual loadings from the institutions were allowed for in the main stem 
analysis. 

89 



"' 0 

INSTITUTION 

Wrentham State School 

Norfolk-Walpole MCI 

SEGMENT 

14 

15 

TABLE VI-14 

LOAD ALLOCATIONS FOR STATE INSTITUTIONS 

CHARLES RIVER BASIN 

WASTE FLOW 
(MGD) 

o. 10 

o. 40 

MINIMUM D.O. 
(mg/1) 

6.2 

6.0 

TOTAL OXYGEN DEMAND 
(mg/1) (lbs/day) 

15 13 

17 57 

TOTAL KJELDAHL-N 
(mg/1) (lbs/day) 

1.7 1. 4 

2.0 6.7 



Effluent aeration is required at the state school in order to meet the dis
solved oxygen criterion at the point of discharge. This will be implemented 
concurrently with other minor improvements already planned for the facilities. 

New treatment facilities (extended aeration, intermittent sand filtration) 
have just been constructed for the Norfolk-Walpole MCI. The treatment 
efficiency of the new plant will be evaluated after it goes into operation 
to determine whether the TOD and total Kjeldahl nitrogen effluent limits 
can be met. Effluent aeration will also probably be required, but this too 
will be evaluated after the new plant goes into operation. Coliform bacteria 
effluent limits will be the standard NPDES limits (as discussed for the 
main stem). 

The implementation of phosphorus removal (maximum effluent total phosphorus 
concentration of 1.0 mg/1) will also be required at the two institutional 
facilities. 
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VII. ASSESSMENT OF MUNICIPAL NEEDS 

INTRODUCTION 

Municipal needs are defined as the total capital funding required to imple
ment best practicable treatment technology for public wastewater facilities. 
Needs reflect the deficiencies of existing sewerage and treatment works in 
light of anticipated growth and the above objective. Eligible capital 
costs are reimbursible up to 75% by federal, and 15% by state, construction 
grants. 

The Charles River Basin has experienced, and will continue to experience, 
fairly rapid population growth, as indicated in Table VII-1. Between 1950 
and 1970, population more than tripled in Bellingham, Holliston, and Lincoln, 
and at least doubled in nine other municipalities. In this period, the Upper 
Watershed practically doubled in population, the Middle Watershed grew by 
nearly 60%, and the Lower Watershed grew more slowly, increasing by roughly 
30%. The balance between the Upper and Middle Watershed populations was 
tipped in favor of the former between 1950 and 1970. In the two decades 
from 1970 to 1990, growth is expected to be less rapid (Metcalf and Eddy, 
Inc., 1973). Notice that only one town, Sherborn, shows a projected 
doubling in this period. Overall, the Upper Watershed is projected to 
increase by nearly another 50% between 1970 and 1990, while smaller increases 
are expected in the Middle Watershed (about 20%) and Lower Watershed (about 
15%). Considering all the watershed municipalities, the total population 
increased from 365,484 in 1950 to 554,683 in 1970 (about 50% in twenty 
years), is expected to increase to roughly 684,000 in 1990 (about 20% in 
twenty years), and is projected to reach about 870,000 in 2020 (nearly 30% 
in thirty years). 

At the present time, every municipality in the Middle and Lower Watersheds, 
except for Weston and Lincoln, is a member of the Metropolitan Sewerage 
District (MSD), served by the MDC's Boston Harbor primary treatment plants 
at Deer Island and Nut Island. In the Upper Watershed, Walpole is also an 
MSD member; of the remaining twelve communities, one town (Medfield) has an 
advanced treatment plant, three (Milford, Franklin, and Millis) have 
secondary plants, and one more town (Medway) has a small sewerage system 
with an untreated discharge. The other seven Upper Watershed communities, 
along with Weston and Lincoln, have no sewerage at all. 

The Upper Watershed is in great need of both sewerage and advanced treatment 
facilities. Existing sewerage systems need to be extended in the Middle 
Watershed; and, in addition, the MDC plans to build an advanced treatment 
facility here. There is a lesser, but still significant, need for extended 
sewerage in the Lower Watershed. Sewer overflows require correction in 
several municipalities. The control of urban runoff pollution is required 
throughout the Charles River Basin. 

Cost estimates for municipal needs are available as part of a national 
effort from the Division's 1974 Municipal Needs Survey, which is a compila
tion of cost estimates made by consulting engineering firms under local 
contract (see Table VII-2), and from the EMMA Study (see Tables VII-3 and 
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TABLE VII-1 

RECENT AND PROJECTED POPULATION GROWTH 

CHARLES RIVER BASIN 

CENSUS DATA PROJECTIONS ** RATIOS 
MUNICIPALITY 1950 1960 1970 1990 2000 2020 1970/1950 1990/1970 

Upper Watershed: 

Hopkinton 3,486 4,932 5,981 10,387 15,073 24,401 1. 7 1. 7 

Milford 15,442 15,749 19,352 21,796 23,171 26,141 1. 3 1.1 

Bellingham 4,100 6,774 13,967 15,688 17,280 19,790 3.4 1.1 

Holliston 3,753 6,222 12,069 17,155 20,218 25,661 3.2 1.4 

Medway 3,744 5,168 7,938 10,802 12,762 16,400 2. 1 1.4 

Franklin 8,037 10,530 17,830 24,126 28,498 37,191 2.2 1.4 

Wrentham 5,341 6,685 7,315 11,187 14,455 22, 110 1.4 1.5 

Norfolk 2,704 3,471 4,656 8,551 10,973 15,302 1. 7 1.8 

Walpole 9,109 14,068 18,149 29,377 35,378 44,666 2.0 1. 6 

Millis 2,551 4,374 5,686 10, 744 13,965 19,328 2.2 1.9 

Medfield 4,549 6,021 9,821 16,233 19,609 25,089 2.2 1. 7 

Sherborn 1,245 1,806 3,309 7,668 9,996 14,021 2.7 2.3 

Dover 1,722 2,846 4,529 8,559 10, 780 14,915 2.6 1.9 

Upper Totals 65,781 88,646 130,602 192,273 232,158 305,015 2.0* 1.5* 

Middle Watershed: 
Natick 19,838 28,831 31,057 39,593 41,629 46,279 1. 6 1. 3 

Wellesley 20,549 26,071 28,051 31,539 31,646 32,690 1.4 1. 1 

Needham 16,313 25, 793 29,748 38,901 44,124 53,244 1.8 1. 3 

Westwood 5,837 10,354 12,750 20,055 23,410 27,591 2.2 1.6 

Dedham 18,487 23,869 26,938 26,913 29,191 29,860 _h2. 1.0 
Middle 

Totals 81,024 114,918 128,544 157,001 170,000 189,664 1.6* 1.2* 

93 



TABLE VII-1 (Continued) 

CENSUS DATA PROJECTIONS RATIOS 
MUNICIPALITY 1950 1960 1970 1990 2000 2020 1970/1950 1990/1970 

Lower Watershed: 

w. Roxbury- 19,460 24,974 23,899 24,021 23,853 0.96 
Boston 

Weston 5,026 8,261 10,870 17,020 21,503 27,412 2.2 1.6 

Newton 81,994 92,384 91,066 100,259 105,834 111,096 1.1 1.1 

Waltham 47,187 55,413 61,582 81,621 85,014 84,884 1.3 1.3 

Lincoln 2,427 5,613 7,567 11,448 14,021 18,572 3.1 1.5 

Lexington 17,335 27,691 31,886 38,883 43,527 51,839 1.8 1.2 

Belmont 27,381 28,715 28,285 29,041 27,992 27,216 1.0 1.0 

Watertown 37,329 39,092 39,307 33,000 31,693 30,607 1.1 0.8 
Lower total 218,679 276,629 295,537 335,171 353,605 375,479 1. 3* 1.1* 

GRAND TOTALS 365,484 480,193 554,683 684,445 755,763 870,158 'T.s* 1.2* 

*Ratios of totals. 

**Source: Metcalf and Eddy, Inc., 1973. 
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VII-4). Table VII-2 presents data on needs exclusive of MDC projects and 
urban rtmoff control in the basin. Data on the latter two are included in 
Tables VII-3 and VII-4. For a rough comparison, the grand total from 
Table VII-2 (Mtmicipal Needs) is $152,324,000; from Table VII-3 (MDC 
projects) is $93,159,000; and from Table VII-4 (urban rtmoff control) is 
$104,920,000. These totals are still not really comparable, as the MDC 
projects are partly to serve towns outside the watershed; while, on the 
other hand, an allotment for improvements to the MDC's two Boston Harbor 
treatment plants is not included in Table VII-3. Also, some of the projects 
in Tables VII-2 and VII-4 are partly outside the watershed. However, taken 
at face value, the totals of these three tables add up to $350,403,000. 
Note that all cost figures are based on an ENR Index~ 2200. A more 
detailed discussion follows. 

MUNICIPAL NEEDS (TABLE VII-2) 

Overall in the Charles watershed, the need for advanced treatment facilities 
is great ($20,290,000), but is far overshadowed by the need for collector 
sewers ($77,141,000) and interceptor sewers ($52,285,000). Note that the 
costs of collector sewers have recently become eligible for federal and 
state construction grants. 

Hopkinton has no sewerage but will require it before the year 2000. According 
to the EMMA plan, the town would be served by the proposed MDC Middle 
Charles Treatment Plant. 

Milford has extensive sewerage and a 4.0 MGD trickling filter plant. The 
plant requires expansion to 6.0 MGD to meet 1995 needs (Haley and Ward, 
1973) and upgrading to include at least ammonia and phosphorus removal, 
final filtration, and final aeration. Sewer overflows, resulting from 
excessive infiltration/inflow, constitute a significant problem in Milford. 
The town has an infiltration/inflow study in progress, which is an initial 
step toward eliminating sewer overflows and bypasses. 

Bellingham, which presently has no sewerage, is in immediate need of 
sewerage due to substantial subsurface disposal problems. An engineering 
report has been completed. Also, North Bellingham (the portion in the 
Charles watershed) is included in the planning area for the Charles River 
Pollution Control District facilities, although this part of the town could 
also be sewered to Milford (with pumping) or to a separate plant on the main 
stem of the Charles. The costs in Table VII-2 assume treatment outside the 
town, and they also include sewerage for southern Bellingham, which is to be 
sewered to Woonsocket (Blackstone Basin). 

Holliston also has no sewerage but is studying its subsurface disposal problems 
to determine if there is need for sewers in the center of town. Like North 
Bellingham, Holliston is included in the CRPCD area. An engineering report 
completed for the town (Weston & Sampson, 1973) recommends a tie-in to the 
planned regional facilities. This is reflected in the total costs ,of 
$6,922,000 reported in Table VII-2. However, this total does not include 
the cost to Holliston of a pump station, force main, and interceptor to the 
regional plant, estimated at roughly $3,000,000 (Camp, Dresser & McKee, 1974). 
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Medway and Franklin comprise the Charles River Pollution Control District, 
for which an advanced treatment plant and several major interceptors are 
in design. New collector sewers are major costs for the two towns. The 
figure in Table VII-2 for interceptors in Franklin should be omitted, as 
interceptors are a District cost. However, from the latest engineering 
report (Camp, Dresser and McKee, 1974), the District's interceptor costs 
in Table VII-2 are substantially underestimated. 

Wrentham has no sewerage, and although the town has avoided rapid growth 
(see Table VII-1), the need for sewerage is expected to arise before the 
year 2000. Priority should be given to sewering the watershed of Lake Pearl, 
a lake of very high quality. Wrentham could be served by the CRPCD facili
ties, and it is included in the planning area for these. No cost estimates 
are presently available for Wrentham. 

Norfolk also has no sewerage and has grown less rapidly than most other 
Upper Watershed towns. (see Table VII-1). Sewerage is anticipated after the 
year 2000. 

Walpole is in the MSD but needs to extend its sewerage system. Note that 
the town lies mostly in the Neponset River Basin. 

Millis has a modest sewerage system and an 0.3 MGD activated sludge plant, 
which discharges into tiny Sugar Brook. The town has an understanding with 
Cott Corporation, a soft drink manufacturer, which will result in a contract 
for joint wastewater treatment. An outfall extension at least to the Charles 
main stem is required, and an engineering report in preparation is investi
gating the possibility of tying into Medfield's advanced treatment plant 
directly across the Charles River. A new finding of this basin plan is that 
Millis and Medfield's wastes will require ammonia removal. Thus, the cost 
estimates for Millis will be modified when the engineering report is com
pleted. 

Medfield needs to extend its sewerage system, and this accounts for nearly 
all of its total costs in Table VII-2. The town has an advanced treatment 
plant (phosphorus removal and high-rate sand filtration) with a great 
excess of capacity, completed early in 1975. It is the first, and at 
present the only, advanced wastewater treatment plant in the Charles River 
Basin. However, as noted above, ammonia removal is a new requirement for 
wastewater from Millis and Medfield. 

Sherborn and Dover, although rapidly growing, are still sparsely populated 
(see Table VII-1). Neither town has sewerage, and neither is expected to 
require sewerage before the year 2000. No cost estimates are available. 

Natick, served by the MDC's Nut Island treatment plant, has substantial 
infiltration/inflow problems and also needs new collector sewers. The town 
includes unsewered portions in the watershed of Morses Pond. 

Welleslev needs new collector sewers. The sewering of the watershed of 
Morses Pond is of high priority, as subsurface disposal systems contribute 
significantly to its eutrophication (Camp, Dresser and McKee, 1975). 
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TABLE VII-2 

MUNICIPAL NEEDS - ESTIMATED CAPITAL COSTS IN DOLLARS 

CHARLES RIVER BASIN 

SECONDARY ADVANCED INFILTRATION/ REHABIL- COLLECTOR INTERCEPTOR OVERFLOWS 
MUNICIPALITY TREATMENT TREATMENT INFLOW ITATION SEWERS SEWERS BYPASSES TOTAL 

Upper Watershed: 

Hopkinton 0 0 0 0 5,442,000 2,605,000 0 8,047,000 

Milford 0 6,974,000 93,000 320,000 0 2,054,000 0 9,441,000 

Bellingham 0 0 0 0 5,326,000 3,821,000 0 9,147,000 

Holliston 0 0 0 0 4,761,000 2,171,000 0 6,932,000 

Medway 0 0 0 0 6,947,000 0 0 6,947,000 

"' Franklin 0 0 0 " 0 6,137,000 2,084,000 0 8,221,000 

CRPCD 0 11,000,000 0 0 0 10,768,000 0 21,768,000 

Wrentham 

Norfolk 

Walpole 0 0 0 0 13,324,000 4,128,000 0 17,452,000 

Millis 2,316,000 58,000 0 4,863,000 1,737,000 0 8,974,000 

Medfield 0 0 20,000 0 5,055,000 1,348,000 0 6,423,000 

Sherborn 

Dover 

Middle Watershed: 

Natick 0 0 753,000 0 8,295,000 0 0 9,048,000 



TABLE VII-2 (Continued) 
SECONDARY ADVANCED INFILTRATION/ REHABIL- COLLECTOR INTERCEPTOR OVERFLOWS/ 

MUNICIPALITY TREATMENT TREATMENT INFLOW ITATION SEWERS SEWERS BYPASSES TOTAL 

Wellesley 0 0 0 0 9,634,000 0 0 9,634,000 

Needham 0 0 0 0 91,000 0 0 91,000 

Westwood 0 0 0 0 2,449,000 1,584,000 0 4,033,000 

Dedham 0 0 0 0 2,432,000 811,000 0 3,243,000 

Lower Watershed: 

w. Roxbury, 
Boston 

Weston 0 0 0 0 2,385,000 289,000 0 2,674,000 

Newton 0 0 1,143,000 0 0 0 0 1,143,000 

Waltham 0 0 0 0 0 18,885,000 221,000 19,106,000 
_,, 
a, Lincoln 

Lexington 0 0 0 0 0 0 0 0 

Belmont 0 0 0 0 0 0 0 0 

Watertown 

TOTALS 0 20,290,000 2,067,000 320,000 77,141,000 52,285,00 221,000 152,324,000 

Source: DWPC 1974 Municipal Needs Survey. 

Note: All costs have been adjusted to an ENR Index= 2200. 

Costs developed by consultants for the individual towns and do not represent information generated by the Division. 



The need for new collector and interceptor sewers also exists in Needham, 
Westwood, and Dedham. 

The bulk of the municipal needs of the Lower Watershed is accounted for by 
interceptors for Waltham. These are greatly needed in order to eliminate 
four sewer overflows in this city. The city of Newton has infiltration/ 
inflow problems. Both of these cities are in the MSD; Waltham is served 
by the Deer Island facility and Newton partly by the Deer Island and partly 
by the Nut Island MDC facilities. Weston and Lincoln presently have no 
sewerage but are recommended to join the MSD. Cost figures are available 
only for Weston, for which some engineering studies have already been 
accomplished. 

MDC PROJECTS (TABLE VII-3) 

The MDC is in the midst of comprehensive planning for improvements in its 
sewerage and treatment facilities, which currently serve 43 MSD member
communities. This planning study, called the EMMA Study, is being con
ducted jointly with the Corps of Engineers and in cooperation with a number 
of other agencies, including the Division. Action by the state legislature 
is required in order for the MDC to begin implementation of the EMMA Study 
recommendations~ 

Improved sludge management, upgrading to secondary treatment and expansion, 
as needed, of the MDC treatment plants at Deer Island and Nut Island are 
primary objectives of the study. These improvements alone are estimated 
to cost $382,803,000 ("Information Packet for May-June, 1975 Public 
Meetings", EMMA Study, 1975), A substantial portion of this total would 
be accounted as municipal needs of the MSD members in the Charles River 
Basin served by the Harbor plants. (There are currently twelve such 
communities, and study recommendations would change Natick and Wellesley 
to an inland satellite plant service, while at the same time expanding the 
Deer Island plant service area to include Weston and Lincoln.) 

An important decision in favor of moderate decentralization of the MSD, 
with construction of two large advanced wastewater treatment satellite 
facilities inland, has also come out of the EMMA Study. One of these 
satellite plants would be located on the Middle Charles River. It is 
planned to serve Natick, most of Wellesley, and all of Framingham and Ash
land (all MSC members now), along with Southborough and Hopkinton and, after 
the year 2000, Sherborn and part of Dover. This plant and its associated 
interceptors will provide a long-term solution to sewer overflows in the 
Wellesley-Framingham intoarceptor svstem and will helP maintain streamflow 
in the Middle and Lower Charles River. · 

Table VII-3 presents cost estimates for proposed MDC projects associated 
directly with Charles River Basin communities. The major costs are for the 
Middle Charles treatment plant and two associated projects, an infiltration/ 
inflow analysis of the Nut Island system and construction of a new 
Framingham extension sewer. These three items, totalling $73,044,000, are 
slated for early construction by EMMA Study recommendations. The 
Upper Neponset Valley Sewer (actually located wholly within the Charles 
River Basin in West Roxbury-Newton) is an on-going project in the Nut 
Island system. The South Charles Relief Sewer is to serve Waltham, and 
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TAELE VII-3 

MDC NEEDS*~ ESTIMATED CAPITAL COSTS IN DOLLARS 

CHARLES RIVER BASIN 

PROJECT 

Advanced Treatment: 

Middle Charles Satellite Plant 

Infiltration/Inflow Study: 

South (Nut Island) System 

New Interceptor Sewers: 

Framingham Extension Sewer 

Upper Neponset Valley Sewer 

South Charles Relief Sewer 
(upstream portion) 

Weston-Lincoln Extension Sewer 

Ashland-Hopkinton Extension Sewer 

Southborough Extension Sewer 

SUBTOTAL - NEW INTERCEPTORS 

TOTAL - ALL PROJECTS 

COST 

49,600,000 

983,000 

22,461,000 

9,154,000 

2,670,000 

3,832,000 

4,459,000 

2,421,000 

44,997,000 

95,580,000 

Source: "Information Packet for May-June 1975 Public Meetings," 
EMMA Study (May, 1975). 

Note: Costs based on ENR Index= 2200. 

*As proposed by EMMA Study. 
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in the future it would be extended by the Weston-Lincoln Extension Sewer to 
serve these two communities as well. The Ashland-Hopkinton Extension 
Sewer would be a future addition to the Middle Charles system. 

1'he total costs listed in Table Vll-3 are $93,159,000. Note that this includes 
no allotment for a portion of the $382,803,000 required for improvements 
to the Harbor treatment plants. 

URBAN RUNOFF MANAGEMENT (TABLE VII-4) 

A rough estimate of capital costs for urban runoff control facilities, com
piled from an EMMA Study report (U.S. Army Corps of Engineers, 1975) is given 
in Table VII-4. For the Charles River Basin communities, the total costs 
are estimated at $104,920,000. The estimated per-municipality costs range 
from a low of $2,300,000 (Millis) to a high of $7,950,000 (Lexington), with 
most of the estimates lying between $3 and $6 million. The uniformity of 
these estimates is somewhat surprising, but note that they are based on 
year 2000 urban land area projections. 

Included in Table VII-4 are data on urban land in each municipality, in 
terms of percentage of the municipality's total area. The cost of control 
facilities more nearly corresponds with the actual total area of urban land 
(though still only roughly), but the percent urban land affords a quick and 
easy view of growth patterns. Between 1951 and 1971, every city and town 
of the Charles River Basin increased its urban land area, and in all but 
a few cases the increase was dramatic. The rate of urbanization is greatest 
in the Upper Watershed, where all but three communities (Medway, Wrentham, 
and Walpole) at least doubled their urban land area in this twenty-year 
period. Sherborn experienced a nine-fold increase in urban land. In the 
Middle Watershed towns, urban land areas increased by factors of 1.3 - 2.0. 
Urbanization in the Lower Watershed was uneven, with high rates of increase 
in Lincoln (5.8-fold) and Weston (3.4-fold), a low increase in Watertown (4%), 
and the remaining towns increasing by factors of 1.1 - 1.9. A comparison 
with Table VII-1 shows that the rate of urban growth substantially exceeded 
that of population growth over roughly the same period (1950 to 1970) in 
several towns--Hopkinton, Norfolk, Medfield, Sherborn, and Dover in the 
Upper Watershed; and Weston and Lincoln in the Lower. This implies an 
increase of the "per capita urban land use" in these towns. 

The year 2000 projections in Table VII-4 show continued increase at a some
what slower pace. Note that the ratios of year 2000 to 1971 urban areas 
reflect three decades of growth. With this in mind, only Wrentham and 
Norfolk are expected to experience more rapid urbanization in this period 
than between 1951 and 1971. Also, comparing projected population growth 
from 1970 to 1990 (Table VII-1), only Norfolk is seen to have an expected 
rate of urbanization substantially greater than that of population growth. 

The year 2000 urban area projections for the Upper Watershed towns range from 
16% to 43%, which is comparable to the 1951 data for the Middle Watershed. 
The year 2000 projections for the Middle and Lower Watersheds all lie in the 
range 56 to 74%, except for Weston (24%) and Lincoln (33%). 
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TABLE VII-4 

URBAN RUNOFF MANAGEMENT DATA 

CHARLES RIVER BASIN 

PERCENT IN YRBAN USE RATIOS 
_MUN--:Ic-C_I_P_AL--:I-c-T_Y_-:1~9~5_1_1 _1~9-'-7_1 _~2-'-00'--'0'-2---'1CC.9-'-7CC1/'--'l"'---'951 2 000 /19 71 

Upper Watershed 

Hopkinton 2 12 16 
Milford 10 26 27 
Bellingham 7 18 23 
Holliston 5 15 28 
Medway 10 18 28 
Franklin 6 16 21 
Wrentham 8 9 18 
Norfolk 4 9 43 
Walpole 14 22 39 
Millis 6 12 23 
Medfield 5 17 35 
Sherborn 1 9 32 
Dover 4 19 31 

Middle Watershed 

Natic.k 24 36 56 
Wellesley 47 61 77 
Needham 30 50 60 
Westwood 17 34 61 
Dedham 30 43 60 

Lower Watershed 

W. Roxbury, 
Boston 

Weston 9 31 24 
Newton 64 70 72 
Waltham 38 49 66 
Linc.oln 4 23 33 
Lexington 25 48 67 
Belmont 54 66 74 
Watertown 70 73 60 

1Mc.Connell et al., 1974. 

2 U.S. Army Corps of Engineers, 1975. 

6.0 
2.6 
2.6 
3.0 
1.8 
2.7 
1.1 
2.2 
1.6 
2.0 
3.4 
9.0 
4.8 

1.5 
1.3 
1. 7 
2.0 
1.4 

3.4 
1.1 
1.3 
5.8 
1.9 
1.2 
1.04 

1. 3 
1.04 
1. 3 
1.9 
1.6 
1. 3 
2.0 
4.8 
1.8 
1.9 
2. 1 
3.6 
1.7 
Upper 

1.6 
1.3 
1. 2 
1. 8 
1.4 
Middle 

0.8 
1.03 
1.3 
1.4 
1.4 
1.1 
0.8 
Lower 

TOTAL COSTS 

CAPITAL COST IN DOLLAR~ 
FOR CONTROL FACILITIES 

2,800,000 
2,850,000 
4,250,000 
3,400,000 
2,600,000 
3,500,000 
4,040,000 
4,200,000 
4,400,000 
2,300,000 
4,350,000 
3,375,000 
2,875,000 

44,940,000 

6,300,000 
4,400,000 
4,500,000 
5,150,000 
5,500,000 

25,900,000 

3,090,000 
6,200,000 
5,400,000 
4,210,000 
7,950,000 
3,900,000 
3,300,000 

34,080,000 

104,920,000 

Note: Cost basis: year 2000 urban area projec.tions; storage, micro-straining 
and disinfection for 24-hour storm of one year recurrence; municipality
wide needs, including in some cases portions in Mystic, Neponset, Sudbury, 
Blackstone, Taunton, Concord, and Shawsheen basins. ENR Index~ 2200. 
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The cost figures in Table VII-4 are preliminary. Besides the difficulties 
involved in predicting land use changes, the projected pollutant loadings 
from urban runoff are based on a predictive model for which there are 
virtually no field data from the study area for model verification. Thus 
the load projections are very uncertain. In considering control alterna
tives, attention was restricted to three storage/treatment schemes, plus 
no action as a fourth alternative; and the choice of alternatives for each 
community was made more or less arbitrarily. Moreover, the same alternative-
storage, micro-straining, and disinfection--was chosen for every Charles 
River Basin municipality. Finally, because detailed site selection and 
field inspection were beyond the scope of the source study, and because of 
several other considerations, the study report (U.S. Army Corps of Engineers, 
1975) suggests that uncertainties of up to 40% be associated with the cost 
estimates. Beyond these qualifications, however, it is probable that new 
urban runoff control technology will be developed in the near future. 

Perpaps the most important point is that the Upper Watershed faces continued 
rapid urbanization. The Upper Watershed municipalities will need to exercise 
great foresight and ingenuity to prevent worsening urban runoff problems. 
The MAPC's 208 study will develop land use management alternatives, in 
cooperation with the municipalities, which would serve this purpose and 
could be pursued by these towns. 

SEPTAGE HANDLING FACILITIES 

The disposal of septage (sludge from subsurface disposal systems) at 
municipal wastewater treatment plants commonly upsets operating efficiency, 
due to a "shock loading" effect. Generally, though, very large treatment 
plants can accept septage without undue upset. Throughout the greater 
metropolitan area, many septage disposal contractors in the past have used 
MDC sewers for what was, from the contractors' point of view, "ultimate 
disposal" of septage. Recently, however, the MDC has banned this practice 
for septage originating outside the Metropolitan Sewerage District. This 
puts a special pressure on the Charles' Upper Watershed communities to 
dispose of septage locally, which is reasonable in any case. 

The Division is requiring the installation of septage-handling facilities 
at all treatment plants having a design flow of 5.0 MGD or less, or for 
which the municipality or district has a significant unsewered area. The 
second criterion applies to all of the existing municipal plants (Milford, 
Franklin, Millis, and Medfield), as well as to the CRPCD plant, for which 
septage-handling facilities to accommodate the District and Holliston, 
Wrentham, and North Bellingham have already been planned (Camp, Dresser & 
McKee, Inc., 1974, amended 1975). Septage-handling facilities commonly 
consist of holding tanks and pre-chlorination facilities. 

The septage disposal problem will perhaps have a more comprehensive, long
range solution resulting from the MAPC's 208 study. The Division is also 
sponsoring a research project, now in progress, on septage disposal through
out the Commonwealth. 

Although septage-handling facilities are important "municipal needs" in 
the Upper Watershed, no cost estimates are presently available for the 
required facilities. 
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REGIONAL ALTERNATIVES 

The greater metropolitan .areawide waste treatment management (208) plan 
being developed by the MAPC will make the final determination of the 
regional configuration of sewerage systems in the Charles River Basin and 
throughout the area. 

Regional sewerage alternatives for the Charles River Basin have been exten
sively investigated by the Division (Jobin and Ferullo, 1971), the MAPC 
(Camp, Dresser and McKee, 1972), and the U.S. EPA (1971). More recently, 
at the direction of the Division, detailed local planning for Franklin
Medway (Metcalf & Eddy, Inc., 1972) and for a somewhat larger region 
centering on Franklin-Medway (Camp, Dresser & McKee, 1974) has been 
accomplished. And, of course, the EMMA Study has investigated regionali
zation on a grand scale. 

Metropolitan Sewerage District 

At present, the MSD has 43 member communities in the greater Boston area, 
including, in the Charles River Basin, all of the Lower Watershed communi
ties except Weston and Lincoln, every Middle Watershed community, and a 
single community--Walpole--in the Upper Watershed. The MSD is administered 
by the MDC, which owns and operates the two large primary treatment 
facilities at Deer and Nut Islands in Boston Harbor, along with an extensive 
system of interceptor sewers. The member communities own and maintain 
their own collector sewer systems, 

How the configuration of the MSD might be changed has been one of the major 
subjects of the EMMA Study. Maximum expansion of the MSD could include the 
entire Charles River Basin. In considering decentralization of the MSD, 
the possibilities of satellite plants discharging to the Middle and Lower 
Charles were investigated. 

The recommendation of the EMMA Study is for moderate decentralization of 
the MSD, with construction of two satellite plants to discharge high quality 
effluents to the Middle Charles and Upper Neponset Rivers. (See "MDC 
Projects" above.) Maintenance of streamflow in these rivers is a prime factor 
in this decision. In effect, this decision is for the re-use of wastewater 
for recreational purposes and enhancement of the urban environment. Muni
cipalities of the Charles River Basin which would be served by the Middle 
Charles Plant are most of Wellesley and all of Natick, now in the MSD, and also 
Hopkinton, Sherborn, and part of Dover, none of which is presentlv sewered. 
Walpole would be served by the plant proposed for the upper Nepon·set. 
Another EMMA Study recommendation is that Lincoln and Weston join the MSD 
(Deer Island service area). These recommended changes in the configuration 
of the MSD are shown in Figure VII-1. 

Charles River Pollution Control District 

The Charles River Pollution Control District (CRPCD), formed in September 
1973, presently consists of Franklin and Medway. The Division recently 
approved the Section 201 Facilities Plan for the CRPCD. At the direction 
of the Division, this plan includes provision for the possibility of serving 
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Holliston, Wrentham, and North Bellingham. 

The recent engineering report for the Town of Holliston (Weston & Sampson, 
1973) recommends a tie-in to the CRPCD facilities, intially on a contractual 
basis. Eventually Holliston might•become a District member. This study did 
not consider alternatives to municipal sewerage, but among several sewerage 
alternatives recommended the CRPCD as the most cost-effective available. 
(Connection to the MDC system was found to be less costly but not then 
available.) 

An engineering report has also been prepared for Bellingham (Weston & 
Sampson, 1975). The southern half of Bellingham, in the Blackstone River 
Basin, will be sewered to Woonsocket, Rhode Island. The recommendation for 
North Bellingham is to connect to the CRPCD facilities. 

No engineering study has yet been prepared for Wrentham, which straddles 
several watershed divides (Charles, Blackstone, Ten Mile, and Taunton Rivers). 
A number of wastewater management alternatives exist for this town. A 
connection to the CRPCD facilities, if favored, would be via an extension 
of the proposed Shepards Brook Interceptor in northeastern Franklin. 

The possibilities for expanded regionalization in the Franklin-Medway area 
are shown in Figure VII-2. 

Millis and Medfield 

The prospect of joint wastewater management for the towns of Millis and 
Medfield is attractive for two reasons. First, these towns are across the 
river from each other. In fact, each town presently maintains its own 
wastewater treatment facility, their two discharges entering the main stem 
within a few hundred feet of one another. The Millis STP presently dis
charges to the Charles via the tiny tributary, Sugar Brook. But Millis 
is being required to cease from discharging to this brook and extend an 
outfall pipe at least to the Charles' main stem (see Section IV). Thus 
the wastewaters of these two towns are becoming even more intimatew 

The second main consideration favoring joint wastewater management is that 
the aggregate waste load allocation determined for these two towns (Section 
VI) is more stringent than had been anticipated. Thus, further improve
ments to the wastewater treatment facilities of these towns will be required 
in order to effect higher treatment levels. Because two separate treatment 
plants now exist, a variety of possibilities present themselves for me.eting 
the stringent aggregate load allocation. For example, additional treatment 
units might be installed in one town and the effluent from the other town's 
facilities pumped over; or both towns might improve their existing plants 
individually to provide the requisite level of treatment; or one town 
might provide the most extreme degree of treatment, while the other makes 
only minimal improvements. In this last possibility, it is obvious that 
a special financial arrangement would need to be made between the towns. 
Thus, whether or not Millis and Medfield opt for joint wastewater treatment, 
joint wastewater management is virtually inescapable here. 

Upper Charles Watershed 

The hypothetical situation just noted, in which a special financial arrange-
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ment would need to be made between Millis and Medfield in order to compensate 
for unequal treatment requirements, is precisely the real situation of the 
Upper Charles Watershed. Due primarily to differences in the ratio of waste
water flow to streamflow, Milford must provide a higher degree of treatment 
than the CRPCD; and the latter a higher degree of treatment than Millis 
and Medfield. Thus, in each instance, some sort of compensation ought to 
be paid in the upstream direction. 

This suggests the formation of a regional sewerage district or authority 
for the Upper Charles Watershed. This is not to say that the Upper Water
shed would be served by a single, mammoth treatment facility, but rather 
that certain management functions would be performed by a regional body. 
Such an entity could institute the required special financial arrangement 
and could have other important advantages as well. For example, a central 
maintenance facility with a large spare parts inventory and, in general, 
a greater financial flexibility with which to meet operation and mainten
ance crises would be possible. Advantages of this variety have previously 
been cited by both the Division (Jobin and Ferullo, 1971) and the EPA (1971) 
as primary reasons for establishing an Upper Charles Watershed authority 
or district. Now is added the important consideration of equitable 
apportionment of treatment costs. 

This suggestion will probably not be at all well taken by the Upper Water
shed communities, for it will be seen as a threat to local autonomy. However, 
it should be borne in mind that every 208 plan is required by PL92-500 to 
designate an "areawide waste treatment management agency" which would 
perform some of the above functions, including almost certainly the 
establishment of special financial arrangements, areawide. (See Figure 
IX-1 for the MAPC's 208 area.) In dealing with the areawide agency, the 
existence of an Upper Charles regional authority or district might actually 
serve to enhance local autonomy. 

Initiall~ the regional body would most likely consist of those communities 
having sewerage at present, namely Milford, Franklin, Medway, Millis, and 
Medfield. (Walpole, already in the MSD, would be an exception.) Of course, 
the Upper Watershed has already experienced the beginnings of regionaliza
tion, with Franklin and Medway having formed the Charles River Pollution 
Control District. 

It is possible for several communities voluntarily to form a regional 
district or authority under the provisions of the Massachusetts General 
Laws, Chapter 21, Section 28. 

MUNICIPAL FACILITIES PLANNING AREAS 

Planning at the local level for pollution abatement facilities is called 
municipal facilities planning or 201 planning, after the relevant section 
of PL92-500. Federal and state grants to municipalities or regional 
districts are made not only for the construction of water pollution abatement 
facilities but also for the development of the 201 plan itself. As a matter 
of fact, construction grants are made only after the Division and the U.S. 
Environmental Protection Agency have approved a facilities plan. 
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The delineation of the municipal facilities planning areas is important 
in regard to regional alternatives. For example, facilities planning for 
Franklin and Medway has proceeded on a regional basis because these two 
towns are considered to be a single_facilities planning area. 

The 208 plan will determine the final delineation of local planning areas, 
and this will be incorporated into the next revision of the basin plan. 
For the present, the municipal facilities planning area delineations will 
remain as shown in Figure VII-3. Notice that, although Holliston, Belling
ham, and Wrentham are individual planning areas separate from the CRPCD 
(Franklin-Medway), the 201 plan for the latter provides for possible 
service to these peripheral areas. Also, the Division has provided 
liaison among the different consulting firms under local contract in this 
expanded area. Similarly, facilities planning in progress in Millis is 
including a preliminary investigation, at least, of the possibility of 
joint waste treatment with Medfield, even though these two towns remain 
as separate planning areas for the time being. 

Pending the final decision on whether to go ahead with the Middle Charles 
Satellite Plant (to be made early in 1977), the towns of Wellesley, Natick, 
Framingham, Hopkinton, Ashland, and Southborough are tentatively desig
nated as a facilities planning area. 
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VIII. FUTURE ABATEMENT STRATEGY 

INTRODUCTION 

The point source abatement program initially outlined in Section IV of this 
document and sketched to completion below is expected generally to result in 
the attainment of Class Bl water quality in the Upper Charles, where, in fact, 
the point sources are located. However, Class B water quality is not 
expected to result in the Middle and Lower Charles, primarily because of 
urban runoff pollution. Actually, throughout the whole river, storm runoff 
will most likely cause frequent violations of the coliform bacteria criterion 
(identical for Class Band Bl). The proposed MDC Middle Charles Satellite 
Plant will, if constructed, improve the quality of the middle and lower river, 
but it will probably be found to be more reasonable to design this plant on 
the basis of the Class Bl, rather than Class B, dissolved oxygen criterion. 
(All other criteria are identical for these two classes.) That is, the control 
of urban runoff and other pollution sources is expected to be of greater 
benefit to the Charles than the higher level of treatment for the proposed 
Middle Charles facility. The findings of the MAPC's 208 study will be of 
the highest importance in arriving at a final determination on this 
question. 

FUTURE POINT SOURCE ABATEMENT 

Future effluent limits for the publicly owned treatment facilities of the 
watershed are presented in Table VIII-1. The Middle Charles facility will 
be discussed separately below. For all of the other facilities, the effluent 
limits shown are those determined in Section VI for the 1975-1980 period, and 
they will appear on the second round of NPDES permits as the applicable 
limits following any upgrading and construction presently required at each 
facility. 

In the cases of Milford and the CRPCD, the effluent limits in Table VIII-1 
are attainable by requiring the completion of the current abatement program 
outlined in Section IV. However, in the other three cases, improvements 
beyond those specified in Section IV will be required. For Millis and Med
field, additional organic removal is necessary for the combined loading; 
and Millis' waste flow must be provided with pose-aeration and phosphorus 
removal (as is presently provided at the Medfield STP). Post-aeration and 
phosphorus removal are also new requirements for the two institutional 
facilities on the Stop River. 

Notice that there are no flow limits specified in Table VIII-1. Flow limits 
can be specified more accurately at the time of issuance of the "second round" 
permits. The analysis in Section VI shows that the effluent concentration 
limits, as given in Table VIII-1, do not vary too greatly with flow; thus 
the specification of these limits is made in the present basin plan. 

The target implementation schedule for the above effluent limits is presented 
in Table VIII-2. According to this schedule, all facilities (except the MDC 
plant) are to meet the effluent limits of Table VIII-1 by 1980. The dates 
with asterisks for Milford, the CRPCD, and Millis-Medfield appear on the 
current NPDES permits. Among these dates, Millis is required to submit a 
facilities plan by July 1, 1976. At the time of permit issuance, the only 
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TABLE VIII-1 

FUTURE EFFLUENT LIMITS FOR PUBLICLY OWNED TREATMENT WORKS 

CHARLES RIVER BASIN 

MINIMUM D.O. TOTAL OXYGEN TOTAL KJELDAHL-N TOTAL P FECAL COLIF. TOTAL COLIF. 
FACILITY (mg/1) DEMAND (mg/1) (mg/1) (mg/1) (per 100 ml.) (per 100 ml.) 

Milford STP 6.0 9.0 1. 1 1.0 200 1,000 

Charles River 6.0 21. 2.0 1.0 200 1,000 
Pollution Control 
District STP 

Millis and Medfield 6.0 24. 5.2 1.0 200 1,000 
STP(s) 

Norfolk-Walpole MCI 6.0 17. 2.0 1.0 200 1,000 
and Pondville State 
Hospital 

.... 
Wrentham State School 6.2 15. 1.7 1.0 200 1,000 .... 

N 

MDC Middle Charles To meet Class B: 
Satellite Plant (7. 3) (5. 4) (1.2) (1. 0) (200) (1,000) 

To meet Class Bl: 
(6.0) (11.) (1. 6) (1.0) (200) (1,000) 

() - Probable future effluent limits based on 1980-1985 analysis. 



improvements envisioned for consideration in this facilities plan were pro
vision for joint treatment with Cott Corporation, extension of the municipal 
outfall, and investigation of a possible tie-in to the new Medfield AWT 
facilities across the Charles. However, the finding that a higher degree 
of treatment is needed for Millis-Medfield post-dates the permit issuance; 
therefore the due date for the facilities plan might be unrealistic, It 
should be possible, nevertheless, for Millis-Medfield to catch up with the 
target implementation schedule given in Table VIII-2 so that the effluent 
limits can be met by 1980. For Milford and the CRPCD, the target dates in 
the table are a reasonable continuation of the requirements of the current 
NPDES permits. The target schedules for the two state institutions are for 
new improvements which were not envisioned at all under their current dis
charge permits. 

The abatement of sewer overflows and bypasses is another major undertaking. 
In Milford, if the elimination of infiltration/inflow is found to be a 
feasible means of eliminating the overflows/bypasses, this should be 
accomplished within the schedule shown for Milford in Table VIII-2. Other
wise, if separate treatment facilities or other major construction will be 
required, these would have a separate implementation schedule, with the 
earliest possible completion date. (A permit has not yet been issued for 
Milford's overflows and bypasses.) The abatement of sewer overflows in the 
Middle Watershed will be accomplished primarily by construction of the MDC 
Middle Charles Satellite Plant, if realized, as will be discussed below. 
Sewer overflow abatement in Waltham has been initiated by the current discharge 
permit and will be completed as rapidly as possible. 

EXTENSIONS OF SEWERAGE 

Areas of the watershed where individual subsurface disposal systems currently 
cause persistent problems are noted in Sections II and V of this document. 
The extension of sewerage to these areas seems at present the best solution. 
The Division recommends that the towns of Holliston and Bellingham quickly decide 
whether to proceed with contractual arrangements with ·the CRPCD and, if 
these be made, that the subsurface disposal problem areas in these towns 
be included in the early stages of sewerage construction. The vicinity 
of the Winthrop Canal in Holliston is notable· among these problem areas. The 
engineering reports for Holliston (Weston and Sampson, Inc., 1973) and 
Bellingham (Weston and Sampson, Inc., 1975) include excellent staged 
construction programs for these towns which place high priority on such 
problem areas. 

Another important subsurface disposal problem area is the Shepards Brook 
watershed in northeastern Franklin (Franklin Board of Health, 1975). To 
alleviate problems here, the Shepards Brook Interceptor should be included 
in the early stages of sewerage construction for the CRPCD. However, it 
must first be decided whether this interceptor will in the future convey 
wastewater from Wrentham to the new regional facilities. There is an indi
cation that Wrentham will soon have an engineering report prepared, and this 
would provide an answer to this question, In Wrentham, provision of 
sewerage in the watershed of Lake Pearl is of special importance. Similarly, 
as found in the Town of Wellesley's study on the eutrophication of Morses 
Pond (Camp, Dresser and McKee, Inc., 1975), sewerage should be provided in 
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TABLE VIII-2 

TARGET IMPLEMENTATION DATES FOR PUBLICLY OWNED TREATMENT WORKS 

CHARLES RIVER BASIN 

SUBMIT FACILITY PLAN SUBMIT COMMENCE COMPLETE MAINTAIN 
FACILITY /ENGINEERING REPORT FINAL PLANS CONSTRUCTION CONSTRUCTION OPERATIONAL LEVEL 

Milford STP 7 /1/75* 4/1/77* 1/ 1/78 1/1/80 5/1/80 

Charles River Pollution completed 3/1/77* 9/1/77 1/1/80 5/1/80 
Control District STP 

Millis and Medfield 7/1/76* 1/1/78 7 /1/78 7/1/80 10/1/80 
STP(s) 

Norfolk-Walpole MCI 1/1/78 9/1/78 3/1/79 1/1/80 5/1/80 
and Pondville State 
Hospital 

'-' 
'-' 

"' 
Wrentham 
School 

State 1/1/78 9/1/78 3/1/79 1/1/80 5/1/80 

MDC Middle Charles 5/1/78 6/ 1/80 1/1/81 2/1/84 5/1/84 
Satellite Plant 

* - Dates specified in current NPDES permit (see Section IV). 



portions of Natick, Wellesley, and Weston which lie in this pond's watershed, 
Currently, the Town of Medfield is actively pursuing a well staged program 
(Weston & Sampson, Inc., 1970) of sewerage construction. 

MDC MIDDLE CHARLES SATELLITE PLANT 

The Division endorses the MDC Middle Charles Satellite Plant recommended by 
the EMMA Study. This facility and its associated interceptor sewers would 
serve several useful purposes. First, it would provide an adequate means of 
wastewater treatment and disposal for its service area, ultimately to 
include not only Wellesley, Natick, Framingham, and Ashland (already in the 
MSD), but also Southborough, Hopkinton, and portions of Dover and Sherborn. 
Secondly, the Middle Charles facilities would provide the best long-range 
solution to the problem of sewer overflows in the Middle Watershed. 
Thirdly, the satellite plant, with its recommended sister facility on the 
Upper Neponset River, would greatly alleviate the present and possible 
future overloading of the MDC's Nut Island treatment facility in Boston 
Harbor. This is a primary consideration in the recommendation of the EMMA 
Study, which includes an overall plan for the MDC's wastewater facilities. 
Finally, the high quality effluent of the Middle Charles Satellite Plant, 
entering the Charles just below the Cochrane Dam, would help maintain a 
moderate streamflow in the Middle and Lower Charles, even in times of 
drought, As observed in the discussion on dams in Section V, the additional 
streamflow would be accompanied by a relatively large increase in flow 
velocity. This in turn would benefit the river both by helping to maintain 
higher dissolved oxygen concentrations and by tending to curtail excessive 
algal growth. 

Probable future effluent limits for the Middle Charles Satellite Plant are 
shown in Table VIII-1. Two sets of effluent limits are given, one based on 
the Class Band the other on the Class Bl dissolved oxygen criterion. The limits 
in the former case entail a level of treatment equivalent to carbon adsorption, 
while those in the latter case require not quite so high a level of treat-
ment. These effluent limits are preliminary, as the Middle Charles facility 
will not in any case be completed within the next five years. Final 
effluent limits would appear in the first revision to this basin plan, and 
there could be slight changes from the preliminary limits presented in 
Table VIII-1. 

It is far from certain whether the MDC Middle Charles Satellite Plant will 
actually be constructed. The target implementation schedule for this facility 
appearing in Table VIII-2 is consonant with the recommendation of the EMMA 
Study. This schedule calls for completion of the facility in ll9'84. However, 
the entire construction program is contingent on action by the State Legis
lature, which is difficult to forecast. Moreover, the EPA has already 
determined to prepare a full environmental impact statement on the EMMA 
construction program, including reconsideration of the alternative of 
expanding the Nut Island facilities (rather than building the two inland 
satellite plants). There has also been a great deal of opposition from the 
citizenry of the Middle Watershed, particularly Wellesley, where a special 
study committee was formed. Objections have been raised in regard to odors, 
noise, viral pollution, worsening eutrophication, and even failure to provide 
effective streamflow augmentation. EPA's determination to prepare an 
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environmental impact statement has occurred abnormally early in the course 
of the EMMA planning. Thus, the citizens' objections and many other 
questions will soon be given further close consideration by the EPA, which 
expects to complete its impact statement on the Middle Charles plant and 
other major projects by April 1, 1977. 

MOTHER BROOK DIVERSION 

The Division recommends to the MDC that it formally study the possibility 
of eliminating or curtailing the diversion of water from the Charles River 
via Mother Brook, except for flood control purposes. As discussed in 
Section V, the additional streamflow would be of great benefit to the 
Lower Charles River. Moreover, the elimination of the Mother Brook diver
sion (except for flood control) would be consistent with the concept of 
streamflow augmentation by the proposed MDC Middle Charles Satellite Plant. 
Elimination of the diversion would entail restoration of Mother Brook 
to its original status of a small tributary to the Neponset River. This 
would not require the abandonment of parkland along the banks of the brook. 

POSSIBLE FUTURE RECLASSIFICATION 

In Section VI, the possibility is raised of a future reclassification of the 
Middle and Lower Charles as Class Bl, rather than Class B. This would mean 
a change in the dissolved oxygen criterion only (see Appendix 2) and would 
retain the goal of "swimmable/fishable" water quality throughout the Charles. 
This question should be resolved following completion of the MAPC's 208 
study (see Section IX) and the Division's proposed 1978 water quality 
survey of the Charles (see Section X). Both of these investigations will 
yield important information on the magnitude of non-point pollution sources 
in the watershed. 

A reclassification to Class Bl would entail very large economic savings in 
the construction and operation of the MDC Middle Charles Satellite Plant, 
should it finally be constructed. Judging from the ranking of pollution 
sources presented in Section II, it appears that a substantial beginning in 
the abatement of non-point pollution sources would provide a far greater 
benefit to the Middle and Lower Charles than the incremental benefit repre
sented by the Class B, rather than Class Bl, effluent limits for the proposed 
Middle Charles facility. Again, urban runoff is accounted here among 
non-point sources, as a loose manner of expression. Urban runoff is 
probably, in fact, the major non-point source in the watershed, as well as 
the single largest overall pollution source of the Middle and Lower Charles. 
But these judgments stand in great need of confirmation by extensive, more 
direct data. The MAPC's 208 study will be the first to take a comprehensive 
view of non-point pollution in the Charles River Basin and elsewhere in the 
greater metropolitan area. The Division's 1978 survey of the Charles will 
be designed especially to yield data on non-point pollution sources. The 
results of these investigations will be extremely important in deciding 
the question of reclassification and, more generally, in developing a truly 
comprehensive pollution abatement plan for the Charles. The first·, or 
perhaps second, revision to this basin plan will incorporate the results of 
these studies and may recommend reclassification. 
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WETLANDS AS POSSIBLE TREATMENT SYSTEMS 

The Charles River Basin is blessed with an abundance of wetlands. It has 
been previously suggested (U.S. EPA, 1971) that application of secondary 
effluent to wetlands be considered as an alternative to advanced wastewater 
treatment for the Upper Watershed communities. Perhaps in dry seasons such 
a scheme could be effective, and it might bear further investigation. But 
what may be of even greater importance to the Charles River and its tribu
taries is the possibility of using wetlands as treatment systems for urban 
runoff. An EPA-sponsored research project on this concept is in progress 
in another state. The results of this research, when available, should be 
studied in order to judge whether or not a similar project would be valuable 
in the Charles River Basin. 

If this concept is found to warrant further study, two major questions need 
to be answered by research prior to implementation of any such scheme. 
First, certain wetlands (such as on the Stop River) appear now to contribute 
substantial amounts of organic matter and nutrients to adjacent streams; thus, 
an explanation of this phenomenon and an assurance that it is not the rule 
but the exception is needed. Secondly, the effects on vegetation and soil 
characteristics must be investigated to insure that there would be no loss 
of value for flood control purposes. (See the discussion of the U.S. Army 
Corps of Engineers' 1972 study of the Charles in Section IX.) Just as the 
highest use of freshwater must always be considered to be as water supply, 
it must be remembered that the highest use of the wetlands of the Charles 
River watershed is to allow them their propensity for effective flood control. 
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IX. RELATIONSHIP WITH OTHER PLANS 

The recent years have witnessed a flurry of water quality-related planning 
focusing on the Charles River Basin and on larger regions including the 
basin. Considerable planning efforts have been expended by the Division 
in a basin-wide planning study (Jobin and Ferullo, 1971) which pre-dates 
PL92-500 and in subsequent "interim basin plans" concerned with specific 
projects in the watershed. Nearly the entire watershed lies within the 
region of the Metropolican Area Planning Council (MAPC), which conducted 
water and sewerage studies between 1967 and 1972. (Only Hopedale and Mendon, 
with small portions in the watershed, and Hopkinton are outside the MAPC 
region; Hopedale is a member of the Central Massachusetts Regional Planning 
Commission, while Hopkinton and Mendon have no regional planning agency 
affiliation.) (See Figure IX-1.) The U.S. Army Corps of Engineers (1972) 
has studied the watershed extensively, primarily for flood management 
planning but also for other purposes. The Corps study involved several 
subsidiary investigations by other agencies, including a water quality 
study by the U.S. EPA (1971) (initially the FWPCA). The Corps of Engineers 
has also conducted a regional water supply study for the northeastern 
United States. 

Nor has the flurry of planning abated. Concurrently with the development 
of this basin plan, the Eastern Massachusetts Metropolitan Area (EMMA) 
Wastewater Management Study, conducted by the MDC and Corps of Engineers, 
and the Southeastern New England (SENE) Study, conducted by the New England 
River Basins Commission, have progressed nearly to completion. These two 
studies deal with larger regions which include the Charles River Basin. 
The watershed also has been, and still remains, the arena for several 
facilities plans under Section 201 of PL92-500. Some of these are follow
ups to the Division's interim basin plans mentioned above. Finally, the 
MAPC is embarking on an ambitious areawide waste treatment management study 
under Section 208 of PL92-500. 

Figure IX-1 delineates the boundaries of several study areas, including 
the MAPC region. 

PREVIOUS PLANNING 

Division of Water Pollution Control, 1971 

The Division published a planning document in 1971 entitled Report on the 
Charles River (Jobin and Ferullo, 1971). This report followed extensive 
1967 field surveys of the Charles which were conducted jointly by the Division 
and the EPA's precursor, the Federal Water Pollution Control Administration 
(DWPC, 1969; FWPCA, 1967; 1968a; and 1968b). 

Predating PL92-500, the Division's 1971 report resembles a 303(e) plan for 
the Charles River. It includes analyses of 1967 water quality and of pollu
tion sources, along with projections of future conditions. Based on 
application of a mathematical model of the upper river, the report concludes 
that municipal wastewater facilities there will need to provide effluent 
aeration, greater than 90% organic removal, and phosphorus removal. The 
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waste load allocations in the present Charles River Basin Plan are somewhat 
more stringent than these requirements. The 1971 report proposed seasonal 
treatment requirements for major discharges as a means of lowering operating 
expenses. At present, EPA will not approve this concept; but should this 
change, seasonal treatment requirements would be revived in future revisions 
to the Charles River Basin Plan. Regionalization for the Upper Watershed 
was also investigated, the conclusion being that there would be no clear 
economic advantage in regionalization but there would be an enhancement 
of efficiency in the operation and maintenance of treatment facilities. 

The Division's 1971 report makes several recommendations for further study, 
One of these is the investigation of a regional authority to operate the 
several municipal and regional treatment plants in the Upper Watershed. 
This type of investigation, but on a wider regional scale, has been 
included in the EMMA Study and will also be a part of the MAPC's 208 study 
(see below). In a technical vein, the need for time-of-travel information 
on the upper river was noted in the 1971 report. The Division performed a 
time-of-travel survey of the Charles River in 1973 (DWPC, 1974a), and the 
present basin plan utilizes the valuable results of this survey in its 
determination of waste load allocations. Finally, the earlier report 
recommends investigation of the apparent generation of pollutants in several 
main stem impoundments. The 1973 water quality data (DWPC, 1974a) do indeed 
shed light on this puzzling phenomenon, which appears to be an effect of 
algae. This will be fully discussed in the Charles River 1973-1974 Part C, 
However, it is here noted that the existence of this highly pronounced 
effect in the Charles River is the primary reason for the use of a simpli
fied mathematical model for the determination of waste load allocations 
made in the present basin plan. A realistic model will require the develop
ment of a wholly novel mathematical formulation. 

The Report on the Charles River of 1971 has provided a framework for the 
Division's subsequent interim basin plans. 

Interim Basin Plans 

The Medfield Interim Basin Plan, which the Division submitted to EPA in 
July 1972, concerned new wastewater treatment facilities for the Town of 
Medfield. It called for advanced waste treatment (phosphorus removal, 
tertiary filtration, and effluent aeration), a Medfield State Hospital 
tie-in, and provision for possible future regionalization with Millis and, 
perhaps, Holliston. Following this plan, new advanced waste treatment 
facilities were completed in early 1975; the Medfield Hospital is due to 
tie in very soon; the town has a long-term plan for complete sewerage and 
has already laid some new sewers; the treatment facilities were designed 
and constructed to facilitate future expansion; and Millis is now making 
further investigation of the possibility of regionalization. The present 
Charles River Basin Plan determines that an even higher degree of treatment 
will be required here within a few years. Nevertheless, the case of the 
Medfield Interim Basin Plan proves that water quality planning in the 
Charles River Basin can be translated into reality. 

The Stop River Interim Basin Plan, submitted to EPA by the Division in 
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October 1972, concerned new treatment facilities to serve the Massachusetts 
Correctional Institutes at Norfolk and Walpole. An extended aeration plant 
was specified. These facilities have recently been completed. Again, 
minor upgrading of these new facilities might be required as a result of 
the load allocation given in the present basin plan. 

The Weston and Wellesley Interim Basin Plan called for a portion of Wellesley 
to be sewered to Newton to alleviate overloading of Wellesley's Fuller Brook 
Trunk Sewer (tributary to the MDC's Wellesley Extension and Relief Sewers) 
and for all of Weston to be sewered to Newton. This plan was approved by 
EPA with respect to the Wellesley proposal in October 1973. Work has 
proceeded in Wellesley. The Wellesley project is not in conflict with plans 
for the proposed Middle Charles Satellite Plant. Note that the EMMA Study 
(see below) now recommends the future sewering of Weston to a new extension 
sewer in the Stony Brook valley, serving Weston and Lincoln and connecting 
to the South Charles Relief Sewer, to be extended to Waltham. 

The Upper Charles River Basin Interim Basin Plan, submitted by the Division 
to EPA in December 1972, was the precursor of facilities planning for the 
Charles River Pollution Control District (Franklin and Medway). The plan 
proposed advanced waste treatment facilities to serve Franklin and Medway. 
A great deal of subsequent planning, culminating in a facilities plan 
recently approved by the Division, has been accomplished here. The new 
regional facilities are now under design. 

U.S. Army Corps of Engineers, 1972 

In response to a U.S. House of Representatives Public Works Committee reso
lution of 1965, the Corps of Engineers conducted a study of the Charles 
River watershed " .•. with a view to determining the advisability of improve
ments in the interest of flood control, water supply, recreation, water 
quality control, navigation, tidal flood control, allied purposes, and 
related land resources." The major focus of the study was flood control. 
The solution recommended by the Corps of Engineers has been justly celebrated 
and is without precedent: it is the permanent preservation, by Federal 
acquisition, of seventeen Natural Valley Storage areas, encompassing a total 
of 8,422 acres of Charles River Watershed wetlands. "Nature has already 
provided the least-cost solution to future flooding in the form of extensive 
wetlands which moderate extreme highs and lows in stream flow," states the 
final report. Federal acquisition of the seventeen Natural Valley Storage 
Areas is programmed to begin in the spring of 1977. 

The final report of this study (U.S. Army Corps of Engineers, 1972) includes 
several valuable appendices. "Hydrology and Hydraulics" (Appendix D), 
developed by the Corps, has been relied upon in Section VI on waste load 
allocations (see Tables VI-2 and VI-4). Appendix Eon water quality was 
developed by EPA and has also been published separately (U.S. EPA, 1971). 
This document is discussed below. 

U.S. Environmental Protection Agency, 1971 

At the request of the Corps of Engineers, the Federal Water Pollution Control 
Administration (later part of the EPA) undertook a water quality investi
gation of the Charles River which resulted in a report entitled, Charles 
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River Water Quality Study (U.S. EPA, 1971), published both as a separate 
document and as Appendix E to the final report of the Corps study. 

The water quality study initially was to focus on low-flow augmentation 
as a means of reducing wastewater treatment costs; however, the scope of 
the investigation was broadened during its course. The joint federal-state 
water quality surveys of 1967 (FWPCA, 1967; 1968a; 1968b; DWPC, 1969) and 
some additional federal survey work in 1969 were an important part 
of the study, as they were for the Division's 1971 Report on the Charles 
River. In fact, the EPA report shares with that of the Division a similarity 
in content to a 303(e) basin plan. 

It is recognized in the 1971 EPA report that secondary treatment of muni
cipal wastewaters will not suffice to meet water quality goals. To meet 
these goals, several additional measures are identified for consideration: 
low-flow augmentation, advanced waste treatment (and AWT in combination 
with low-flow augmentation), out-of-basin disposal, land application of 
treated effluent, in-stream aeration, and effluent application to wetlands 
(a novel form of land application). The EPA report also suggests that, 
in the future, highly treated effluents will actually improve the condition 
of the river during drought flows. By this, "flow augmentation" takes on 
a new meaning; for in its traditional sense, the term refers to the intro
duction, ·in time of drought, of water stored in surface or groundwater 
reservoirs for the purpose of increasing the dilution of wastewaters dis
charged to the river. (The point is that a lesser degree of treatment 
would be required,) The newer meaning of flow augmentation has been most 
notably carried forward in the EMMA Study recommendations for advanced 
waste treatment satellite plants on the middle Charles and upper Neponset 
Rivers. 

The EPA report finds that net costs could be reduced by combining low
flow augmentation (in the traditional sense) with advanced waste treatment. 
However, the Corps' final report does not recommend flow augmentation 
reservoirs because site and hydraulic limitations would allow only very 
small augmentation flows during the critical summer months and because 
the small impoundments would be unsuitable for recreational use. Low-flow 
augmentation with pumped groundwater was not investigated in the Corps 
study; however, this has been recently considered in a report on groundwater 
management for the Charles River Basin prepared by the U.S. Geological 
Survey (Frimpter, 1973) for the SENE Study (see below). The finding in this 
case is similar to the Corps' finding in regard to surface reservoirs: 
streamflow augmentation with pumped groundwater is found to be impractical 
due to natural hydrologic constraints, 

The EPA study finds out-of-basin disposal (i.e., expansion of the MSD 
throughout the Upper Watershed, with disposal to Boston Harbor) to be 
costlier than in-basin alternatives, Since out-of-basin disposal would 
be less sound environmentally to begin with, this alternative is ruled 
out in the report, as it has more recently been ruled out in the EMMA 
Study, 

The EPA report recommends that the Upper Watershed communities should con
sider land application of treated effluent. However, the groundwater 
management report cited above (Frimpter, USGS) states that the need for 
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streamflow augmentation is greater than the need for groundwater recharge 
in the watershed, so that the discharge of tertiary effluent to streams 
would seem more advantageous than land application. 

The study reports unfavorably on in-stream aerators, noting that they could 
interfere with boating, are unaesthetic, and may pose a safety hazard to 
children. To these objections might well be added that artificial in
stream aeration is a step backwards from source reduction of pollution. 

The remaining alternatives in the EPA report are advanced waste treatment 
and wetlands application. Regarding advanced waste treatment, the EPA 
report, the Division's 1971 report, and the present basin plan are all in 
general agreement that organic removal efficiencies exceeding 90%, algal 
nutrient removal, and post-aeration are all necessities for major dis
charges to the Charles. The EPA report suggests that application of 
treated effluent to wetlands might be cost-effective for Upper Watershed 
communities and that small-scale demonstration projects should be under
taken. In Section VIII of the present document, a cautious suggestion 
along the same lines is made, but any such use of Charles River.Watershed 
wetlands must be preceded by a thorough research and demonstration project 
to insure that there will be no impairment of the wetlands' flood control 
characteristics. 

Regionalization for the Upper Watershed is also considered in the 1971 EPA 
report. The estimated total annual costs for regionalized advanced treat
ment plants are found to be very close to those for indi.vidual AWT plants, 
considering the Upper Watershed as a whole. (If anything, total annual 
costs are found to favor individual plants for the near future but region
alized plants after 1995,) However, in every case the annual costs to the 
communities are less for regional plants. This quirk is a result of 
federal and state funding of most of the capital costs; and since the level 
of federal funding has increased since publication of the EPA report, the 
economic advantage to the communities of regional facilities should be 
even greater today. 

Finally, the EPA report recommends the formation of an Upper Watershed 
regional sewerage district, whether there are individual or regionalized 
facilities. This is similar to a study recommendation of the 1971 Division 
report (above). And of course, the present basin plan makes a similar 
recommendation in Section VII. 

Metropolitan Area Planning Council, 1972 

Under contract to the MAPC, a report entitled Alternative Regional Sewerage 
Systems for the Boston Metropolitan Area (1972) was prepared by the con
sulting firm of Camp, Dresser and McKee, Inc. This report builds on two 
earlier MAPC studies, Inventory of Water and Sewer Facilities (1967) and 
Projected Needs and Current Proposals for Water and Sewer Facilities (1969), 
also by the same firm. 

For the Upper Charles River Basin (the study area included the entire 
watershed except for portions of Hopkinton, Hopedale, and Mendon), the 
1972 MAPC study finds that secondary treatment of municipal wastewaters 
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would be sufficient until 1990. More precisely, for every plant except 
Milford, 90% BOD removal is specified and phosphorus removal is assumed 
to be necessary. But an analysis of available state and federal water 
quality and wastewater discharge data for the Charles River (DWPC, 1969; 
FWPCA, 1967, 1968a, 1968b) was evidently beyond the scope of this study, 
for otherwise the assimilative capacity of the Charles could not have been 
so generously over-estimated. In fact, the capacity and level of treatment 
of the existing Milford STP is found by the MAPC study to be adequate 
until 1990. Thus, dissolved oxygen violations below the outfall and severe 
eutrophication of Box Pond further downstream have been overlooked, even 
though both are apparent in the data cited above. Moreover, contrary 
findings had already appeared in the 1971 Division and EPA reports (above). 

In regard to the Metropolitan Sewerage District, which includes most of the 
Middle and Lower Watershed, the MAPC report recognizes the immediate need 
for relief of the MDC1s Wellesley-Framingham interceptor system and the 
overloading of the Nut Island treatment plant. Two alternative solutions 
are suggested: shoring up the existing system, and construction of satellite 
plants on the Sudbury River at Framingham and on the Neponset River at 
Canton. (These two alternatives respectively correspond closely to Concept 
1 and loosely to Concept 2 of the EMMA Study, see below.) Under the second 
alternative, the MAPC report finds that future needs would make two other 
satellite plants on the Charles desirable (Newton-Wellesley-Weston, and 
Wellesley-Natick-Dover), Although fixing up the old system would be 
cheaper, the MAPC report speaks more favorably of de-centralization, on 
grounds of streamflow augmentation, less construction of relief sewers 
through densely urban areas, and less ocean discharge, The recommendations 
of the EMMA Study and of this basin plan generally agree with these findings, 
although the manner in which the MSD is to be de-centralized by the EMMA 
plan differs somewhat from the suggestions of the MAPC report. 

Northeastern United States Water Supply (NEWS) Study 

The NEWS Study, concerning the long-range water supply needs of the north
eastern United States, was undertaken by the Corps of Engineers in coopera
tion with other federal, state, and local agencies. The study was initiated 
with the idea that a possible outcome would be the construction, operation, 
and maintenance by the U.S. government of a grand system of reservoirs, 
conveyance and purification facilities. However, no such scheme was 
recommended in the end. Of special concern to the Charles River Basin is 
the Engineering Feasibility Report on Alternative Regional Water Supply 
Plans for Southeastern New England (U.S. Army Corps of Engineers, 1969). 

Based on 1990 projections, the NEWS study finds that the following water
shed communities will have water supply deficits requiring to be met by 
extension of the MDC water system: Holliston, Millis, Norfolk, Medfield, 
Dover, Sherborn, Natick, Wellesley, Westwood, Dedham, Lincoln. It would 
be far preferable if future water demand could be met by development of 
in-basin water supplies, almost exclusively in the form of groundwater 
reservoirs in the watershed of the Charles River. Thus, groundwater 
quality and the threat of pollution of groundwater reservoirs becomes an 
important consideration in the Charles River Basin. The first basin-wide 
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consideration of this problem having any degree of comprehensiveness will 
occur in the MAPC's 208 study (see below). 

CURRENT PLANNING 

Southeastern New England (SENE) Water and Related Land Resources Study 

This study, conducted by the New England River Basins Commission in coopera
tion with several federal and state agencies, is just now nearing completion. 
A number of reports in draft form are presently available; of particular 
interest here is the Boston Metropolitan Planning Area Report (NERBC, 1975). 
A valuable preliminary report prepared by the U.S. Geological Survey for 
the SENE Study is "Ground Water Management, Charles River Basin, Massa
chusetts" (Frimpter, 1973). 

In contrast to the NEWS Study, the SENE Study finds that only Natick, 
Wellesley, Westwood, and Dedham will require MDC water by 1990. The 
difference in. findings is due to SENE's use of lower population projections 
and reassessment of local potential groundwater supplies. The groundwater 
management report also notes that Franklin and Wrentham might be unable 
to meet 1990 water demands with local groundwater. For these two towns, 
the main report recommends formation of a water district with Medway and 
Milford, with development of additional surface supplies in Milford. This 
scheme, however, has been met with some dubiousness from the Milford Water 
Company, whose supplies are being stretched at present. 

Eastern Massachusetts Metropolitan Area (EMMA) Wastewater Management Study 

The EMMA Study, conducted jointly by the Metropolitan District Commission 
and the U.S. Army Corps of Engineers,in cooperation with several other 
agencies, is just now reaching completion. The Division has participated 
in the study, as have EPA, MAPC, and the Commonwealth's Division of Environ
mental Health and Office of State Planning and Management, as well as a 
citizens advisory group. Metcalf and Eddy, under MDC contract, have served 
as the primary consultants for the study. 

The EMMA Study area includes the entire Charles River Basin, except for 
slivers of Hopedale and Mendon (see Figure IX-1). The Upper Charles Water
shed and other outlying areas have been included in the study because, as 
a feasible alternative, these areas could be sewered to the MDC's Harbor 
treatment plants. The regional configuration of the Upper Charles water
shed presented in the other EMHA alternatives (including the recommended 
alternative) was essentially specified by the Division. But EMMA investi
gators developed future alternatives for the Upper Watershed towns of 
Hopkinton, Sherborn, Norfolk, and Dover. 

The Division conducted a preliminary analysis of,and dubsequently endorsed, 
the EMMA recommendation for the Middle Charles Satellite Plant. It might 
be noted that the EMMA recommendation for MDC satellite plants on the 
Middle Charles and Upper Neponset Rivers is similar to a recommendation 
of the MAPC's 1972 regional sewerage plan. 

In addition to planning for the future of the MDC's two Harbor treatment 
plants, the EMMA Study has addressed the great problem of combined sewer 
overflows throughout the urban core area. The waterways affected by these 
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combined sewer overflows are Boston Inner Harbor, the Mystic and Neponset 
Rivers, and last--but far from least--the Charles Basin.* In fact, com
bined sewer overflows are the major source of pollution in the Charles 
Basin, It is from these considerations, mainly, that the Charles Basin 
has been separated from the upper portion of the Charles to be included 
with the remainder of the Boston Harbor drainage area for basin planning 
purposes. The EMMA Study will form the basis for this area's basin plan. 
Thus the EMMA Study bears a very special relationship to the Charles River 
Basin Plan. 

201 AND 208 PLANS 

Besides 303(e) basin plans, PL92-500 provides for two other types of water 
quality-related plans, namely municipal facilities plans (Section 201) and 
areawide waste treatment management plans (Section 208). 

Municipal facilities plans, having the smallest geographic scope (see 
Figure VII-3), have been discussed in Section VII. As noted there, the 
delineation of 201 areas will probably change following completion of the 
MAPC's 208 plan. 

According to the mechanism set up by PL92-500, the Governor of Massachusetts 
has designated the Metropolitan Area Planning Council to conduct an area
wide planning study covering the Boston Harbor drainage basin and some 
adjacent areas (see Figure IX-1). The 208 areawide plan is land use 
oriented. The Boston area 208 plan will address the large problem of urban 
runoff for which, as yet, no comprehensive solution has been offered for 
the Charles River Basin. Several aspects of the MAPC's 208 plan have been 
discussed in Sections V and VII of this document. 

*Note once again: The Charles Basin is that portion of the Charles between 
the Watertown Dam and the Museum of Science Dam. Were it nob for the latter, 
it would be a tidal estuary. 
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X. MONITORING PROGRAM 

Monitoring encompasses the measurement of chemical and biological quality 
and certain other characteristics of both the natural waters and the 
wastewaters which affect the natural waters. The Massachusetts Clean 
Waters Act directs the Division " .•. to examine periodically the water 
quality of the various coastal waters and rivers, streams, lakes and ponds 
of the Commonwealth and publish the findings." This engendered the program 
which has prodn~ed. among scores of other publications, the Charles River 1967 
Parts A and B, the Charles River 1973 Part A, and the Charles River 1973-1974 
Part B. In fact, it was this same program which was expanded to conduct the basin 
planning activities of the Division. Measurements of waste discharge 
characteristics (Part B publications) have been part of this program from 
the outset, and the Division has also sampled waste treatment facilities 
under its Operation and Maintenance program. PL92-5OO places much further 
emphasis on wastewater discharge sampling. 

INTENSIVE WATER QUALITY SURVEYS 

Every drainage basin of the Commonwealth (Figure A) is intensively surveyed 
approximately every five years. During two widely separated weeks of the 
summer, the tributary streams and the rivers (or, in some cases, coastal 
waters) of the basin are sampled for a variety of chemical parameters and 
for coliform bacteria. Dissolved oxygen measurements are made very frequently. 
Included among the other chemical parameters are biochemical oxygen demand 
(BOD), ammonia-nitrogen, nitrate-nitrogen, total phosphorus, pH, alkalinity, 
and suspended solids. Plankton:,,l!ounts and chlorophyll a measurements are also 
often performed. Measurements of streamflow are made to augment tne 
continuous data from any U.S. Geological Survey stream gaging stations in 
the basin. The Division also conducts time-of-travel surveys (usually 
during other seasons), and the results of these appear in the Part A 

publications along with the water quality data. The USGS frequently cooper
ates with the Division in acquiring additional streamflow data during the 
intensive water quality surveys and occasionally assists in the conduct 
of time-of-travel surveys. 

As noted in Section II, both state and federal agencies surveyed the 
Charles in 1967 (DWPC, 1969; FWPCA, 1967, 1968a, and 1968b), and the 
Division re-surveyed the Charles River in 1973 (DWPC, 1974a, 1974b). The 
sampling stations for these surveys are shown in Table X-1 and Figure X-1. 
Also shown are the USGS ptream gaging stations. It is noteworthy that the 
Millis station was newly installed in the summer of 1974 and will produce 
very valuable streamflow data for the Upper Charles during future water 
quality surveys. 

The next intensive water quality survey of .the Charles River is scheduled 
for 1978. This survey will include sampling of many more tributaries 
than in the 1973 survey, as well as extensive sampling of major tributary 
systems. Among these are the Mill River and the Bogastow and Chicken 
Brook systems of the Upper Watershed; the Waban-Fuller Brook system of 
the Middle Watershed; and in the Lower Watershed, the Stony Brook sub
watershed (which includes surface water supplies for Lincoln and Cambridge) 

127 



LEXINGTON 

0 Z 3 4 5 
WESTON 

MILES 

WESTWOOD 

0 OWPC 1973 

0 DWPC 1967 

0 FWPCA 1967 

* u. S. Geological Survey 
Gaging Station 

- or/ 

,-> 
·wRENTHAM v--

STATE AND FEDERAL 
WATER. QUALITY SAMPLING STATIONS 

FIGURE X-1 

128 

Str.eam 



TABLE X-1 

STATE AND FEDERAL WATER QUALITY SA,'!PLING STATIONS 

CHARLES RIVER BASIN 

STATION NUl1BER 
DWPC DWPC F\,~CA 
1973 1 19672 1967 3 

CHOl 

CH02 

CH03 

CH04 

CHOS 

CH06 

CH07 

CH08 

CH09 

CHlO 

CHll 

CH12 

CH13 

CH14 

CH15 

CH16 

1 

2 

3 

4 

11 

C-1 

C-2 

C-4 

C-6 

C-7 

C-8 

LOCATION 

Charles River Main Stem 

Just below Echo Lake at Ro1'te 85, o!ilford 

Dilla Street, Milford 

At Cedar Swamp Pond, Route 85, Milford 

Cedar Swamp Pond dam, Milford 

Route 16 bridge, Milford 

Howard Street, Milford 

Mellen Street bridge, Hopedale-Bellingham 

Hartford Avenue bridge, Mendon-Bellingham 

Box Pond dam, Bellingham 

Outlet of Box Pond on Depot Street, Bellingham 

Route 126 bridge, Bellingham 

Pond Street bridge, Franklin 

Shaw Street bridge, Medway 

Walker Street bridge, Medway 

At River Road, Norfolk 

Forest Road bridge, Millis 

Main Street (Rt. 109) bridge, Medfield 

Dover Road bridge, Millis 

Route 27 bridge, Sherborn-Medfield 

Bridge Street, Dover 

South Natick Dam, Natick 

Union Street bridge, South Natick 

129 

RIVER MILE 

78.9 

76.5 

75. 8 

75. 5 

75. 2 

73.9 

73.0 

72. 0 

70. 3 

70. 2 

69.8 

63.4 

62.3 

60.1 

57.6 

54.5 

51.2 

49.9 

47.3 

44.6 

41.1 

41.0 



STATION NUMBER 
DWPC 
1973 

CH17 

CH18 

CH19 

CH20 

CH21 

CH22 

CH23 

CH24 

MNOl 

MN02 

MN03 

CH08A 

DWPC FWPCA 
1967 1967 

C-9 

C-10 

C-11 

C-12 

C-13 

14 

15 

16 

C-14 

17 C-15 

5 

C-3 

6 

7 

TABLE X-1 (Continued) 

LOCATION RIVER MILE 

Central Avenue bridge, Needhijm 35.6 

Willow Street bridge, Charles River Village 34.5 

Chestnut Street bridge, Needham 33.0 

Ames Street bridge, Dedham 26. 8 

Bridge Street (Rt. 109) bridge, Dedham 25.3 

Kendrick Street bridge, Needham-Newton 22. l 

Elliot Street bridge, Newton-Needham 20.3 

Worcester Turnpike (Rt. 9) bridge, Wellesley 20.0 

Walnut Street bridge, Wellesley-Newton 18. 3 

Commonwealth Avenue (Rt. 30) bridge, Newton 15.4 

At culvert near Newton Incinerator 14.0 

At culvert just downstream of Station 14, Waltham 14.0 

At bridge on Woerd Avenue, Waltham 13. 7 

Moody Street bridge, Waltham 12. 7 

Footbridge at Watertown Dam, Watertown 9.8 

Mine Brook (confluence 63.1) 

Grove Street, Franklin 

Route 140 bridge, Franklin 

Near I-495 (below Franklin STP), Franklin 

Pond Street bridge, Franklin 

Footbridge on private property along Pond Street 

Chicken Brook (confluence 62.9) 

Route 109, Medway 

Mill River (confluence 57.6) 

Outlet of Lake Pearl, Route 140, Wrentham 
(Eagle Brook) 
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TABLE X-1 (Continued) 

STATION NUMBER 
DWPC DWPC FWPCA 
1973 1967 1967 LOCATION RIVER MILE 

CHlOA 

SPOl 

SP02 

SP03 

SP04 

CH12A 

CH13A 

CH13B 

CH20A 

CH23A 

8 

9 

10 

12 

13 

Source: 

C-5 

Main Street, Norfolk 

River Road, Norfolk 

Stop River (confluence 51.8) 

Route 115 bridge, Norfolk 

Winter Street bridge, l{alpole 

Campbell Street bridge, Norfolk 

South Street bridge, :1edfield 

Causeway Street bridge, Medfield 

Sugar Brook (confluence 49.8) 

Private way off Dover Road, Millis 

Mill Brook (confluence 49.5) 

Mill Street, Medfield 

Bogastow Brook (confluence 48.3) 

Outlet of Bogastow Pond, Route 115, Millis 

Waban Brook (confluence 39.3) 

Outlet of Lake Waban, Route 16, Wellesley 

South Meadow Brook (confluence 21.2) 

Near confluence, Newton 

Rosemary Brook (confluence 18.9) 

Oakland Street, Wellesley 

Beaver Brook (confluence 12.2) 

River Street, Waltham 

l. D1./PC, 1974a 
2. DWPC, 1969 
3. FI./PCA, 1967, 1968a, and 1963b; note that river miles from 

these reports required correction. 
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2.0 

0.02 

8.0 

5.8 

4.6 

2.5 

0.2 

0.05 

1.0 

2.3 

0.7 

0.01 

1.2 

0.05 



and the Beaver-Chester Brook system, mainly in Waltham. On the main stem, 
additional sampling stations will be included at the Careyville and North 
Bellingham Dams. 

BIOLOGICAL MONITORING 

Biological monitoring, performed on the same general schedule as the 
intensive water quality surveys, provides what is perhaps the best indica
tion of long-term water quality trends. This type of monitoring investigates 
the populations of macro invertebrate organisms in the sediments. (Insect 
larvae are common examples of such organisms; but there are also snailsJ 
clams, leeches, freshwater crustaceans, and others.) Biological moni taring 
of the Charles has been accomplished by federal investigators in 1967 
(FWPCA, 1968b) and by the Division in 1973 (DWPC, 1974a). Table X-2 and 
Figure X-2 indicate the biological monitoring stations from these studies. 
A much more comprehensive biological investigation of the Charles is 
planned by the Division for 1978. 

LAKE MONITORING 

Since the Division's 1971 study of Lake Quinsigamond (Worcester-Shrewsbury), 
a fine lake monitoring program has gotten underway. Each year five Massa
chusetts lakes are chosen for intensive study, including sampling of 
chemical parameters, plankton, and aquatic vegetation. Bathymetric and 
other data are also acquired. The intensive studies are year-long and 
include monthly sampling. These studies began in April 1974, and Lake 
Pearl (Wrentham) was among the first lakes to be so investigated. The 
Division will publish a report on Lake Pearl at a future date. In addition 
to intensive studies, baseline surveys (one-time sampling) of many more 
lakes and ponds are performed each year. Farm Pond in Sherborn and Horses 
Pond in Wellesley were surveyed in this manner in the summer of 1974. 
During the 1978 water quality survey of the Charles, baseline surveys of 
a number of other watershed lakes and ponds will be performed. 

COMPLIANCE MONITORING 

In conjunction with the NPDES permit program, the Division now carries out 
a waste discharge monitoring program to check for compliance with permit 
effluent limits. This is distinct from the self-monitoring requirements 
of the NPDES permits (Section IV). On a state-wide basis, all major dis
charges and from ten to twenty percent of the minor discharges are sampled 
annually. The municipal treatment facilities of Milford, Franklin, Millis, 
and Medfield; the industrial discharges of Cott Corporation and Ty-Car 
Manufacturing; and the sewer overflows of Waltham are the permitted discharges 
in the Charles River Basin classified as "major." The specific nature of 
each discharge deter.nines the sampling method and the parameters to be 
analyzed. 

OTHER MONITORING PROGRAMS 

The Division has established a phosphorus monitoring program to evaluate 
the effectiveness of phosphorus-removal from municipal wastewaters as a 
corrective for eutrophication. This program has not yet been started in 
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STATION 
DWPC 
19 73l 

B01 

B02 

B03 

B04 

B05 

B06 

B07 

B08 

B09 

BlO 

NUMBER 
FWPCA 

196 72 

C-1 

C-2 

C-4 

C-6 

C-7 

C-8 

C-9 

C-10 

C-11 

C-12 

C-13 

C-14 

C-15 

TABLE X-2 

STATE AND FEDERAL BIOLOGICAL MONITORING STATIONS 

CHARLES RIVER BASIN -

LOCATION 

C~arles River main stern 
Route 85 (above 1-495), Milford 

Route 16, Milford 

Hellen Street, Hopedale-Bellingham 

Hartford Avenue, Mendon-Bellingham 

High Street, Bellingham 

North Bellingham Dam, Bellingham 

Below West Medway Dam, Medway 

Walker Street, Medway 

Populatic Pond, Norfolk 

Main Street (Route 109), Medfield 

Hospital Road (Route 27), Medfield 

South Natick Dam, Natick 

Cnion Street, South Natick 

Willow Street, Charles River Village 

Chestnut Street, Needham 

Ames Street, Dedham 

Bridge Street (Route 109), Dedham 

Worcester Turnpike (Route 9), Wellesley 

Walnut Street, Wellesley-Newton 

Commonwealth Avenue (Route 30), Newton 

Moody Street, Waltham 

Above Watertown Dam, Watertown 
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RIVER MILE 

78.2 

75.2 

73.0 

72.0 

68.1 

66.2 

62.8 

60.1 

58.9 

51.2 

47.3 

41.1 

41.0 

34.5 

33.0 

26.8 

25.3 

20.0 

18.3 

15.4 

12. 7 

9.8 



STATION NUMBER 
D1./PC FWPCA 
1974 1967 

B12 

C-3 

Bl3 

C-5 

Bl4 

1. DWPC, 1974a 

TAllLE X-2 (Continued) 

LOCATION 

Mine Brook (confluence 63.1) 
Pond Street, Franklin 

At footbridge on private property along Pond Street 

Stop River (confluence 51.8) 
South Street, Medfield 

Causeway Street, Medfield 

Bogastow Brook (confluence 48.3) 
Bogastow Pond, Millis 

2. FWPCA, 1968b; note that river miles required correction. 
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the Charles River Basin but will be implemented shortly before phosphorus
removal is begun for the wastewaters of Franklin-Medway (at the new CRPCD 
facilities) and Milford. The recently completed Medfield treatment facilities 
currently effect phosphorus removal; however, the impact of this on the 
Charles will not be significant until the very high background levels (due 
to the above two discharges) are substantially l~wer-ed. 

The states are directed by PL92-500 to perform groundwater sampling; how
ever, no guidelines on this have yet been issued from EPA. This should be 
an important future effort in the Charles River Basin since groundwater 
aquifers are the source of water supply throughout much of the watershed. 
Data to be obtained by the M.".PC in its 208 study of the greater metropolitan 
area will be of value in planning future groundwater monitoring in the 
Charles River Basin. 
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XI. PLAN SUMMARY 

At present, the water quality of the Charles River main stem (except for 
the headwaters) and all of the tributary streams recently sampled fails to 
conform with the Water Quality Standards adopted by the Massachusetts 
Division of Water Pollution Control in 1967. Certain areas in the Upper 
Watershed are extremely degraded, exhibiting baccerial contamination, toxic 
ammonia levels, and extremely low, or even zero, dissolved oxygen concentra
tions. Except in these areas of extreme degradation, the assignment of 
water quality degradation to the sources of pollution is difficult to make. 
Nevertheless, the indication is clear that overall, urban runoff and non
point pollution sources constitute the single most significant cause of 
water quality degradation in the Charles River Basin. The next most 
significant pollution sources are the Milford Sewage Treatment Plant, the 
Franklin Sewage Treatment Plant, and Cott Corporation in Millis. 

It is proposed to reclassify the portion of the Upper Charles presently 
designated Class C to Class Bl, thereby making the water quality goal 
throughout the watershed that of "swimmable/fishable" water quality. In 
fact, because of urban runoff and non-point pollution sources, the prospects 
for swimming quality water are brighter for the Upper than for the Middle 
or Lower Charles. In addition to the above goal, the Massachusetts Water 
Quality Standards include important provisions regarding the designation of 
anti-degradation waters and the correction of eutrophication. 

The abatement of point-source pollution is under the National Polluta.~t 
Discharge Elimination System. The current NPDES permits define a fairly 
complete program of industrial pollution abatement in the watershed, but 
the completion of new construction and improvements for the publicly 
owned treatment works will occur beyond the time frame of their current 
permits. The abatement of sewer overflows and bypasses under NPDES is just 
beginning in the Charles River Basin. 

Other important pollution sources in the watershed are individual subsur:ace 
disposal systems, improperly sited sanitary landfills, road de-icing salt, and 
most importantly, urban runoff. In certain areas, wetlands are apparent sources 
of organic matter and nutrients. Civilization has tremendously altered the 
hydraulic characteristics of the Charles with nearly a score of dams and a 
diversion in the lower river of one-third of the streamflow. The encouragement 
of excessive algal growth and the decrease of natural reaeration both result 
from these alterations. 

Waste load allocations developed for the publicly owned treatment facilities 
of the basin require phosphorus removal, removal of ammonia and organic aitro
gen, and extremely high degrees of organic removal generally. These require
ments are far beyond those of secondary treatment. The need for advanced 
wastewater treatment derives both from the natural hydrology of the Charles 
and from the hydraulic alterations noted above. 

The estimated costs of municipal pollution abatement for the cities and towns 
of the Charles River Basin are very high. The rough cost estimates include 
$20 million for advanced waste treatment facilities and over $100 million for 
interceptor and collector sewers--both exclusive of planned l1DC projects. 
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The Eastern Massachusetts Metropolitan Area Wastewater Management (EMMA) Study 
recommends MDC projects in the same categories (mainly the proposed Middle 
Charles Satellite Plant and associated interceptors) estimated to cost over 
$90 million; this is in addition to some $380 million required for improvements 
to the MDC's t:wo Boston Harbor treatment facilities, which now serve a large 
area including most of the Middle and Lower Watersheas. The cost of facilities 
for the abatement of urban runoff pollution in the watershed communities has 
been estimated at roul!:hlv $100 million in the EMMA Study. 

The "second round" of NPDES permits (National Pollutant Discharge Elimina
tion System), which require renewal at least every five years, will include 
schedules for the complete implementation of the stringent waste load allo
cations developed for the publicly owned treatment facilities. The target 
schedule outlined at present sets 1980 as the year in which the projects for 
Milford, the Charles River Pollution Control District, Millis and Medfield, 
and the state institutions on the Stop River are to be completed. Aside from 
these facilities, extensions of sewerage to several areas in the watershed 
where there are persistent problems with subsurface disposal systems appear 
desirable. The EMMA Study recommendation for an MDC Middle Charles Satellite 
Plant, which would be a multi-benefit facility, is endorsed. An important 
benefit of the Middle Charles facility would be to guarantee a moderate 
streamflow in the middle and lower river, even during drought. To augment 
streamflow in the Lower Charles even further, it is recommended that the 
MDC study the possibility of eliminating or curtailing the Charles River 
diversion via Mother Brook, except for flood control purposes. The future 
possibility of reclassifying the Middle and Lower Charles as Class Bl, 
rather than Class B, is raised. This would retain the goal of swimming 
quality water and would have a large economic impact for the proposed 
Middle Charles Satellite Plant. The findings of the Metropolitan Area 
Planning Council's Areawide Waste Treatment Management Study (Section 208 
study) and of the Division's more extensive water quality survey of the 
Charles in_ 1978 should afford a resolution of this issue. Study of the use of 
wetlands for the control of urban runoff pollution is suggested, but there 
must be no impairment of the flood control characteristics of the watershed's 
extensive wetlands. Without abatement of urban runoff pollution, the failure 
in the Middle and Lower Charles to meet CLass B, or even Class Bl, water 
quality criteria is anticipated to persist. 

A great body of planning for the Charles and the greater metropolitan area, 
by the Division, the U.S. Army Corps of Engineers, the U.S. Enviro.nmental 
Protection Agency, the Metropolitan Area Planning Council, and others, has 
preceded this basin plan. The nearly completed EMMA Study by the MDC and the 
Corps of Engineers bears a close relationship to this plan. The basin plan 
stands as the intermediate link between municipal facilities plans (Section 201) 
and areawide waste treatment management plans (Section 208), all three of whtch 
arise from requirements of the 1972 Amendments to the Federal Water Pollution 
Control Act (PL92-500). 

To provide data for continuing planning and to measure the progress- of 
pollution abatement, the Division will continue its several monitoring 
programs, including intensive water quality surveys, biological and lake 
studies, compliance monitoring, and phosphorus monitoring. Water pollution 
abatement in the Charles River Basin can be said only to have begun. 
A profound understanding of the Charles River ecosystem should guide the 
course of future abatement efforts. 
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APPENDIX 1 

GLOSSARY OF TERMS 

ADMINISTRATIVE 

Water Quality Standards - Originally established by the Division in 1967 
and revised in 1974, the standards consist of three major parts: 

Definition of Classification - The water use classifications (A,B,C, 
SA,SB,SC) in terms of appropriate uses and chemical constituents. 

Application of Classification - Each waterbody in the Commonwealth 
is assigned a future use classification based on existing and desired 
uses. An estimate of existing water quality is also made under 
0 Present Condition 11

• 

Imulementation Schedule - A schedule of abatement actions has been 
established for each waste discharge in the Commonwealth in order to 
attain the desired use classification for each waterbody. 

Segment - A section of a waterbody with common water quality character
istics and use classification. WaterbodieS are divided into segments 
in order to rank the impact of individual waste discharges. 

Segment Classification - This classification required by federal guide
lines is based on the pollution control measures required to meet 
water quality standards. The required classifications are: 

Effluent Limited - Segments where the application of Best Practica
ble,Treatment (BPT) to each discharge will result in the attainment 
of water quality goals. 

Water Quality Limited - Segments where higher degrees of treatment 
than BPT are required to meet existing standards. 

These classifications are usually abbreviated 11 EL11 and "WQ" with a 
number 1 or 2 following. A "1" indicates that standards are now 
being met; a "2" indicates they are not. An additional segment 
classification is required by the Massachusetts Water Quality Standards. 

Anti-degradation - A segment which receives no waste discharges and 
is upstream of any existing discharges. New discharges to such 
segments are prohibited under the Massachusetts Standards. 

Best Practicable Treatment - The minimum degree of treatment as 
prescribed by EPA. For municipal discharges, this is secondary 
treatment. For industrial discharges, guidelines are being develop
ed by EPA for each type of industry. 
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Reach - A section of waterbody with common water quality and hydraulic 
characteristics. This division of a waterbody is made for mathe
matical modeling purposes. In practically all cases, a segment 
consists of several reaches. 

Permit Program - The National Pollutant Discharge Elimination System, 
whereby each discharge to a waterbody must apply for and receive a 
permit. Each permit consists of two major parts: 

Effluent Limitations: The maximum amount which may be discharged 
in terms of quantity and quality for the period of the permit (a 
maximum of five years). 

Compliance Schedule: A schedule of abatement actions for the dis
charge which will lead to attainment of water quality goals. 

At the completion of the compliance schedule, a new permit will be 
issued with new effluent limitations. For example, an existing 
treatment facility which causes violations of water quality standards 
would be required to maintain at least the existing level of treatment 
under the effluent limitations section of the permit. The compliance 
schedule would require the construction of additional treatment to 
meet the standards. At the completion of that construction, a new 
permit would be issued with effluent limitations necessary to 
maintain standards. 

Monitoring Program - The entire sampling program required by federal regu
lations and carried out by the states. The program consists of seven 
elements: intensive water quality surveys, biological monitoring, 
autometic water quality monitors, National Water Quality Surveillance 
Sampling Network, lake monitoring, compliance (waste discharge) moni
tor-ing, and groundwater monitoring. 

EMMA Studv - The Eastern Massachusetts Metropolitan Area Wastewater Manage
ment Study, initiated by the MDC and conducted jointly with the U.S. 
Army Corps of Engineers. 

SENE Study - The Southeastern New England Water and Related Land Resources 
Study by the New England River Basins Commission. 

STP - Sewage treatment plant 

AWT - Advanced, or tertiary, wastewater treatment 
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AGENCIES 

The Division - The Massachusetts Division of Water Pollution Control (MDWPC) 

EPA - The United States Environmental Protection Agency 

Corps - The United States Army Corps of Engineers 

USGS - The United States Geological Survey 

PHS - The United States Public Health Service 

Public Health - I~e Massachusetts Division of Environmental Health 

OSPM - The Office of State Planning and Management 

RMPC - The Resource Management Policy Council 

EOEA - Executive Office of Environmental Affairs 

RPA - Regional Planning Agency, of which there are 12 in Massachusetts: 

BCRPC - Berkshire County Regional Planning Commission 

CCPEDD - Cape Cod Planning and Economic Development District 

CMRPC - Central Massachusetts Regional Planning Commission 

DCPEDD - Dukes County Planning and Economic Development District 

FCDP - Franklin County Department of Planning 

LPVRPC - Lower Pioneer Valley Regional Planning Commission 

MAPC - Metropolitan Area Planning Council 

MRPC - Montachusett Regional Planning Commission 

MVPC - Merrinack Valley Planning Commission 

NMAC - Northern Middlesex Area Commission 

OCPC - Old Colony Planning Council 

SRPEDD - Southeast Regional Planning and Economic Development District 

FWPCA - Federal Water Pollution Control Administration 

MSD - Metropolitan Sewerage District, administered by the MDC 

CRPCD - Charles River Pollution Control District, consisting of the 
towns of Franklin and Medway, administered by a three-person Commission. 

MDC Commonwealth of Massachusetts, Metropolitan District Commission 
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TECHNICAL 

Dissolved Oxygen (DO) - The uncombined oxygen in water which is available to 
aquatic life; DO is therefore the critical paramater for fish propaga
tion. Numerous factors influence DO, including organic wastes, bottom 
deposits, stream hydraulic characteristics, nutrients, and aquatic 
organisms. Most mathematical models simulate the impact of these 
factors on stream DO concentrations. Saturation DO, or the equilibrium 
concentration, is primarily a function of temperature. DO values in 
excess of saturation are usually the result of algal blooms and there
fore indicate an upset in the ecological balance. Optimum DO values 
range from 6.0 mg/1 (minimum allowable for cold water fisheries) to 
saturation values. The latter range from 14.6 mg/1 at 0° C (32° F) 
to 6.6 mg/1 at 400 C (104° F). 

Biochemical Oxygen Demand (BOD) - The amount of oxygen required by bacteria 
to stabilize organic matter. Biochemical refers to the fact that a 
chPmical change is carried out by biological organisills (bacteria). 
BOD consists of two parts, carbonaceous and nitrogenous. The carbon
aceous portion occurs first; compounds of carbon are broken down with 
the carbon released combining with oxygen to form carbon dioxide. In 
the nitrogenous portion, organic compounds of nitrogen are broken down 
to ammonia which in turn is converted to hydrogen gas and, successively, 
nitrite and nitrate. Although the total BOD of a waste may take 30 days 
or more to exert itself, the portion exerted after 5 days has become 
the standard test through recurrent usage. The 5 day BOD of untreated 
sewage normally ranges from 150 to 300 mg/1. Streams not subject to 
pollution will normally have 5 day BOD's of 2.0 mg/1 or less. 

Coliform Bacteria - Found in abundance in the intestinal tract of warm
blooded animals. Although not harmful themselves, the presence of 
coliforms often indicates that pathogenic bacteria are also present. 
Since they can be detected by relatively simple test procedures, 
coliforms are used to indicate the extent of bacterial pollution. 
Tests are often conducted to measure the total and fecal coliform. 
Fecal coliform make up about 90 per cent of the coliforms in fecal 
matter. Non-fecal coliform may originate in soil, grain, or decaying 
vegetation, Untreated sewage contains upwards of 20,000,000 coliforms 
per 100 milliliters. The legal maximum for swimming areas is 1000 
coliform per 100 ml, while for public water supplies it is 100 per 
100 ml. 

EB. - A measure of the hydrogen ion concentration of a solution on an 
inverse logarithmic scale ranging from Oto 14. Values from Oto 
6.9 indicate acidic solutions, while values from 7.1 to 14 indicate 
alkaline solutions. A pH of 7.0 indicates a neutral solution. 
Natural streams usually show pH values between 6.5 and 7.5, although 
higher and lower values may be caused by natural conditions. Low pH 
values may result from the presence of heavy metals from acid mine 
drainage or metal finishing waste. High pH values may result from 
detergents or limestone quarrying. 
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TOD - Total oxygen demand, i.e., the sum total of carbonaceous and nitro
genous BOD. 

Ammonia-Nitrogen - Nitrog~n in the form of dissolved ammonia gas (NH
3

) 
or ammonium ion (NH

4 
). Concentrations__ove~ one or two mg/1 are 

toxic to certain fish and other aquatic organisms. Nitrification 
of ammonia by bacteria to nitrite and nitrate exerts a biochemical 
oxygen demand. Ammonia is also a nutrient for algae and other 
aquatic plants. 

Nitrate-Nitrogen - Nitrogen in the form of dissolved nitrate ion (No
3

-). 
Nitrate is a primary nutrient for algae and other aquatic plants. 

Total Kjeldahl-Nitrogen (Total Kjeldahl-X) - The sum of ammonia-nitrogen 
and nitrogen in all organic forms (which may include living cell 
matter). Bacterial decomposition of organic forms rapidly produces 
ammonia-nitrogen, perhaps resulting in toxic ammonia concentrations. 

Total Phosphorus (Total P) - The sum total of phosphorus in all forms in 
which it may be present, including dissolved and particulate, 
organic and inorganic, in living cells a~d, most importantly, in 
the form of dissolved phosphate ion (Po

4
-). Phosphate is a 

primary nutrient for algae and other aqua~ic plants. 

Salmonella - A genus of bacteria which includes many pathogenic species, 
infectious to man and other warm-blooded animals. 

Milligrams per Liter (mg/1) - The metric system is used to express concen
trations in water chemistry because it allows simpler calculations 
than the English System. The basis of the metric system is the 
unit weight and volume of water at standard conditions (20°c). At 
these conditions, one milliliter of water equals one cubic centi
meter and weighs one gram. One milligram per liter is therefore 
essentially equal to one part per million by weight or volume. 

_g£.i - gallons per day 

MGD - million gallons per day 

cfs - cubic feet per second 

~ - feet per second 

ml. - milliliters 

Anaerobic conditions - Completely lacking dissolved oxygen 

Point Source - A continuous discharge of pollutants through a pipe or 
similar conduit. Primarily included are sewage and industrial 
wastes, whether treated or untreated. 
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Non-point Source - Any source of pollution not defined above. Sources such 
as urban stormwater runoff, which may reach a waterbody either through 
a pipe or directly, are included in this category since point source 
control technology (construction of sewers and treatment plants) is 
usually not feasible for such sources_ 

Combined Sewers - In many older cities, one system of sewers carries both 
storm water and sewage, hence the name "combined." Such systems have 
numerous overflows to the nearest waterbody. These overflows are 
considered point sources of pollution. 

7-Dav 10-Year Low Flow, or more precisely, Annual Minimum 7-Dav Mean Flow 
at the 10-Year Recurrence Interval - At a given station along a 
river, the smallest average flow for seven consecutive days is found 
for each year of record (say N years), and all N of these "annual 
minimum 7-day mean flows" are ranked from least (rank 1) to greatest 
(rank N). The flow of rank M has recurrence interval equal to the 
quotient (N+l)/M. Thus, that flow having rank M equal to (N+l)/10 is 
the annual minimum 7-day mean flow at the 10-year recurrence interval 
for the river station. For example, for 39 years of record, the 
7-day 10-year low flow is that flow having rank M equal to (39+1)/10 
= 4, i.e., it is the fourth smallest of the 39 annual minimum 7-day 
mean flows. 
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APPENDIX 2 

COMMONWEALTH OF MASSAC!ITlSETIS 
WATER RESOURCES COMMISSION 

DIVISION OF WATER POLLUTION CONTROL 

RULES AND REGULATIONS 
FOR THE ESTABLISHMENT OF MINIMUM WATER 

QUALITY STANDARDS A.''lD FOR THE PROTECTION 
OF THE QUALITY AND VALUE OF 

WATER RESOURCES 

The Division of Water Pollution Control, acting under the authority 
of Sections 27 (5) and (12) of Chapter 21 of the General Laws and 
other Acts relating thereto enabling, hereby adopts and established 
the following Rules and Regulations to restore, maintain, and enhance 
the quality of the waters of the Commonwealth; to designate the uses 
for which the various waters of the state s-hall be maintained and pro
tected; to prescribe the water quality standards required to sustain 
the designated uses; and prescribe regulations necessary for implement
ing, achieving and maintaining the prescribed water quality. 

Filed with Secretary of State May 2, 1974 

• 
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RULES AND REGULATIONS 
FOR THE ESTABLISHMENT OF 

MINIMUM WATER QUALITY STANDARDS 
AND FOR THE PROTECTION OF THE 

QUALITY AND VALUE OF WATER RESOURCES 

REGULATION I Definitions 

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

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

2. Division - means the Commonwealth of ~assachusetts, Division of Hater Pollution 
Control. 

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

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

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

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

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

8. Cold Water Stream - ~eans a stream capable of sustaining a population of cold 
water fish, primarily Salmonids. 

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

10. Waste Treatment Facility - processes, plants, or works, installed for the purpose 
of treating, neutralizing, stabilizing or disposing of wastewater. 

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

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

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

14. Zone of Passage - means a continuous water route of th~ volume, area and 
quality necessary to allow passage of free-swililllling and drifting organisms 
with no significant effect produced on the population. 
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Regulation II - Water Quality Standards 

1 - The Water Quality Standards adopted by the Massachusetts Division of Water 
Pollution Control on March 3, 1967 and filed with the Secretary of State on March 
6, 1967 are hereby repealed, except that existing "River Basin Classifications" based 
on the 1967 Standards will remain in full force and-effect until reclassified in 
accordance with the following standards. 

2 - To achieve the obj.ectives of the Massachusetts ·clean Waters Act and the Federal 
Water Pollution Control Act Amendments of 1972 and to assure the best use of the 
waters of the Commonwealth the following standards are adopted and shall be applic
able to all waters of the Commonwealth or to different segments of the same water~: 

3 - Fresh Water Standards 
Class A - These waters are designated for use as sources of public water supply in 
accordance with the provisions of Chapter 111 of the General Laws. 

Water Quality Criteria 

Item 

1. Dissolved oxygen 

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

3. Color and turbidity 

4. Total Coliform bacteria per 100 ml. 

5. Taste and odor 

6. pH 

7. Allowable temperature increase 

8. Chemical constituents 

2-D 

Criteria 

Not less than 75% of saturation 
during at least 16 hours of any 
24 hour period and not less than 
5 mg/1 at any time. For cold wate 
streams the dissolved oxygen con
centration shall not be less than 
6 mg/1. For seasonal cold water 
streams the dissolved oxygen con
centration shall not be less than 
6 mg/1 during the season. 

None allowable 

None other than natural origin. 

Not to exceed an average value of 
50 during any monthly ~ampling 
period. 

None other than of natural origin. 

As naturally occurs. 

None other than of natural origin. 

None in concentrations or combin
ations which would be harmful or 
offensive to humans, or harmful 
to animal or aquatic life. 



9. Radioactivity None other than that occurring 
from natural phenomena. 

Class B - These waters are suitable for bathing and recreational_purposes, water 
contact activities, acceptable for public water su~ply_with treatment and disin
fection, are an excellent fish and wildlife habitat, have excellent aesthetic values 
and are suitable for certain agricultural and industrial uses. 

Item 

1. Dissolved oxygen 

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

3. Color and turbidity 

4. Coliform bacteria per 100 ml 

5. Taste and odor 

6. pH 

7. Allowable temperature increase 

2-E 

Criteria 

Not less than 75% of saturation 
during at least 16 hours of any 
24 hour period and not less than 
5 rng/1 at any time. For cold wat, 
streams the dissolved oxygen con
centration shall not be less than 
6 mg/1. For seasonal cold water 
streams the dissolved oxygen con
centration shall not be less than 
6 mg/1 during the season. 

None other than of natural origin 
or those amounts which may result 
from the discharge from waste 
treatment facilities providing 
appropriate treatment. For oil 
and grease of petroleum origin th, 
maximum allowable concentration 
is 15 mg/1. 

None in such concentrations that 
would impair any uses specificall: 
assigned to this class. 

Not to exceed an average value of 
1000 nor more than 1000 in 20% of 
the samples. 

None in such concentrations that 
would impair any uses specificall: 
assigned to this class and none 
that would cause taste and odor 
in edible fish. 

6.5 - 8.0 

None except where the increase 
will not exceed the recommended 
limit on the most sensitive re
ceiving water use and in no case 



8. Chemical constituents 

9. Radioactivity 

exceed 83° Fin warm water fisher
ies, and 68°F in cold water fish
eries, or in any case raise the 
normal temperature of the receiving 
water·more than 4°F. 

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

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

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

Item 

1. Dissolved oxygen 

Criteria 

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

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

Item 

1. Dissolved oxygen 

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

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

None other than of natural origin 
or those amounts which may result 



3. Color and turbidity 

4. Coliform bacteria 

5. Taste and odor 

6. pH 

7. Allowable temperature increase 

8. Chemical constituents 

9. Radioactivity 

2-G 

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

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

None in such concentrations that 
would impair any usages specific
ally assigned to this class, see 
Note 1. 

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

6.0 - 8.5 

None except where the increase will 
not exceed the recommended limits 
on the most sensitive receiving 
water use and in no case exceed 
830F in warm water fisheries, 
and 68°F in cold water fisheries, c 
in any case raise the normal temp
erature of the receiving water more 
than 4°F. 

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

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



Note I - no bacteria limit has been placed on Class "C" waters because of the urban 
runoff and combined sewer problems which have not yet been solved. In waters of 
this class not subject to urban runoff or combined sewer discharges the bacterial 
quality of the water should be less than an average of 5,000 coliform bacteria/100 mi 
during any monthly sampling period. It is the objective of .the Division to eliminate 
all point and non-point sources of pollution and to--imp-0se bacterial limits on all 
waters. 

Class Cl - The use and criteria for Class Cl shall be the same as for Class C with 
the exception of the dissolved oxygen (and temperature) requirements which shall be 
as follows for this Class: 

Item Criteria 

1. Dissolved oxygen Not less than 2 mg/1 at any time. 

Salt Water Standards 

Class SA - These are waters of the highest quality and are suitable for any high 
water quality use including bathing and other water contact activities. These waters 
are suitable for approved shellfish areas and the taking of shellfish.without depur
ation, have the highest aesthetic value and are an excellent fish and wildlife habitat. 

Water Quality Criteria 

Item 

1. Dissolved oxygen 

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

3. Color and turbidity 

4. Total Coliform bacteria per 100 ml 

S. Taste and odor 

6. pH 

2-H 

Criteria 

Not less than 6.5 mg/1 at any time. 

None other than of natural origin 
or those amounts which may result 
from the discharge from waste treat
ment facilities providing approp
riate treatment. For oil and grease 
of petroleum origin the maximum 
allowable concentration is 15 mg/1. 

None in such concentrations that 
will impair any uses specifically 
assigned to this class. 

Not to exceed a median value of 70 
and not more than 10% of the samples 
shall ordinarily exceed 230 during 
any monthly sampling period. 

None allowable 

6.8 - 8.5 



7. Allowable temperature increase 

8. Chemical constituents 

9. Radioactivity 

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

None in.concentrations or combina
-tio.is which would be harmful to 

human, animal or aquatic life or 
which would make the waters unsafe 

.. or unsuitable for fish or shellfish 
or their propagation, impair the 
palatability of same, or impair the 
waters for any other uses. 

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

Class SB - These waters are suitable for bathing and recreational purposes including 
water contact sports and industrial cooling, have good aesthetic values, are an 
excellent fish habitat and are suitable for certain shell fisheries with depuration 
(Restricted Shellfish Areas). 

Item 

1. Dissolved oxygen 

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

3. Color and turbidity 

4. Total Coliform bacteria per 100 ml 

5. Taste and odor 

6. pH 
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Criteria 

Not less than 5.0 mg/1 at any time. 

None other than of natural origin 
or those amounts which may result 
from the discharge from waste treat
ment facilities providing adequate 
treatment. For oil and grease of 
petroleum origin, the maximum allow
able concentration is 15 mg/1. 

None in such concentrations that 
would impair any uses specifically 
assigned to this class. 

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

None in such concentrations that 
would impair any uses specifically 
assigned to this class and none 
that would cause taste and odor in 
edible fish or shellfish. 
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7. Allowable temperature increase 

8. Chemical constituents 

9. Radioactivity 

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

None in conCentrations or combinations 
which would be harmful to human, animal 
or aquatic life or which would make the 
waters unsafe or unsuitable for fish or 
shellfish or their propagation, impair 
the palatability of same, or impair the 
water for any other use. 

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

Class SC - These waters are suitable for aesthetic enjoyment, for recreational 
boating, as a habitat for wildlife and common food and game fishes indigenous to 
the region, and are suitable for certain industrial uses. 

Item 

1. Dissolved oxygen 

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

3. Color and turbidity 

4. Total Coliform bacteria 

5. Taste and odor 

6. pH 

7. Allowable temperature increase 

2-J 

Criteria 

Not.less than 5 mg/1 during at least 
16 hours of any 24 hour period nor less 
than 3 mg/1 at any time. 

None other than of natural origin or 
those amounts which may result from the 
discharge from waste treatment facilities 
providing appropriate treatment. For oil 
and grease of petroleum origin the 
maximum allowable concentration is 15 mg/ 

None in such concentrations that would 
impair any uses specifically assigned to 
this class. 

None in such concentrations that would 
impair any uses specifically assigned to 
t'his class. See- Note 2 · 

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

6.5 - 8.5 

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



8. Chemical constituents 

9. Radioactivity 

None in concentrations or combinations 
which would be harmful to human, animal 
or aquatic life or which would make the 
waters unsafe for fish or shellfish or 
their propagation, impair the palatabili 
o~ same, or impair the water for any 
other use. 

Nohe in such concentrations or combin
ations in excess of the limits specified 
by the United States Public Health 
Service Drinking Water Standards. 

Note 2: no bacteria limit has been placed on Class "SC" waters because of the urban 
runoff and combined sewer problems which have not yet been solved. In waters of 
this class not subject to urban runoff or combined sewer discharges, the bacterial 
quality of the water should be less than an average of 5,000 coliform bacteria/100 ml 
during any monthly sampling period. It is the objective of the Division to eliminate 
all point and non-point sources of pollution and to impose bacterial limits on all 
waters. 

• 
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Regulation Ill - General Provisions 

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

A. Except as otherwise provided herein, no new_dis~harge of wastewater will be 
permitted into any stream, river or tributary upstream of the most upstream 
discharge of wastewater from a municipal waste treatment facility or municipal 
sewer discharging wastes requiring appropriate treatment as determined by the 
Division. Any person having an existing wastewater discharge shall be required 
to cease such discharge and connect to a municipal sewer unless it is shown by 
said person that such connection is not available or feasible. Existing dis
charges not connected to a municipal sewer will be provided ,;flth the highest 
and best practical means of waste treatment to maintain high water quality. 
New discharges from a municipal waste treatment facility into such waters will 
be permitted provided that such discharge is in accordance with a plan developed 
under the provisions of Section 27(10) of Chapter 21 of the General Laws 
(Massachusetts Clean Waters Act) which has been the subject of a Public Hear
ing and approved by the Division. The discharge of industrial liquid coolant 
wastes in conjunction with the public and private supply of heat or electrical 
power may be allowed provided that a permit has been issued by ·the Division 
and that such discharge is in conformance with the terms and conditions of the 
permit and in conformance with the water quality standards of the receiving 
waters. 

B. Except as otherwise provided herein, no new discharge of wastewater will be 
permitted in Class SA or SB waters. Any person having an existing discharge 
of wastewater into Class SA or SB waters will be required to cease said 
discharge and to connect to a municipal sewer unless it is shown by said 
person that such connection is not available or feasible. Existing discharges 
not connected to a municipal sewer will be provided with the nighest and best 
practical means of waste treatment to maintain high water quality. New dis
charges from a waste treatment facility into such waters will be permitted 
provided such discharge is in accordance with a plan developed under the 
provisions of Section 27(10) of Chapter 21 of the General Laws (Massachusetts 
Clean Waters Act) which has been the subject of a Public Hearing and approved 
by the Division. The discharge of industrial coolant wastes in conjunc-
tion with the public and private supply of heat or electrical power may be 
allowed provided that a permit has been issued by the Division and that such 
discharge is in conformance with the terms and conditions of the permit and in 
conformance with the Water Quality Standa,ds of the receiving waters. 

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

3. The latest edition of Standard Methods for Examination of Water and Waste
water, American Public Health Association, will be followed in the collection, 
preservation, and analysis of samples. Where a method is not given in the 
standards methods, the latest procedures of the American Society for Testing 
Materials (ASTM) will be followed. 
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4. The average minimum consecutive 7-day flow to be expected once in 10 years 
shall be used in the interpretation of the standards. 

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

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

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

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

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

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

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

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

13. Whoever violates any provision of these regulations shall (a) be fined not 
less than two thousand five hundred dollars nor more than twenty-five thou
sand dollars for each day of such violation or its continuance, or by 
imprisonment for not more than one year, or by both; or (b) shall be sub
j~ct to a civil penalty not to exceed ten thousand dollars per day of such 
violation, which may be assessed in an action brought on behalf of the 
Cormnonwealth in any court of competent jurisdiction, pursuant to Section 
4i of Chapter 21 of the Massachusetts General Laws. 

14. The Division and its duly authorized employees shall have the right to 
enter at all reasonable times into or on, any property, public or private, 
for the purpose of inspecting and investigating conditions relating to 
pollution or possible pollution of any waters of the Cormnonwealth, pursuant 
to Section 40 of Chapter 21 of the Massachusetts General Laws. 
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15. If any regulation, paragraph, sentence, clause, phrase or word of these 
regulations shall be declared invalid for any reason whatsoever, that deci
sion shall not affect any other portion of these regulations, which shall 
remain in full force and effect and to this end the provisions of these 
regulations are hereby declared severable. 
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APPENDIX 3 

SUMMARY OF PUBLIC PARTICIPATION AND LETTERS OF COMMENT 

Included in this Appendix are the following: 

Basin Plan Citizens' Advisory Committee 
Public Meeting Attendance 
Public Hearing Legal Notice 
Plan Summary Cover Letter 
Public Hearing Attendance 
Comments from 
1. Holliston Board of Health 
2. Charles River Watershed Association 
3. Susan Wilkes, Waban 
4. U.S. Army Corps of Engineers 
5. ~!etropolitan District Commission 
6. U.S. Geological Survey 
7. Metropolitan Area Planning Council 
Replies to the above comments 

Public participation for the Charles River Basin Plan formally began with the 
formation of a Citizens' Advisory Committee (see attached) in April 1975. 
Representing the committee, Mrs. Keane and Messrs. Mccahill, Horovitz, and 
Symonds met with John Erdmann, MDWPC, and Joe McGinn (MAPC) and Martin 
Weiss (MDC) on April 22, 1975, in Medway. Mr. Erdmann summarized the early
stage basin planning work, there was a discussion on this, and the place 
and time were set for a public informational meeting on the same topic. 
Mr. Mccahill made the arrangements for the public meeting to be conducted 
at Sanford Hall in Medway. Mr. McGinn provided a mailing list of local 
officials_, which the MAPC had readily available. 

Local officials and approximately 30 watershed citizens interested in the 
Charles' water quality were sent a notification of the public meeting, along 
with a 16-page draft basin plan summary. The Charles River Watershed Associa
tion issued a press release on the public meeting on May 14 and notified its 
600 members of the meeting in the May issue of its newsletter, the Streamer. 

The public meeting was conducted on May 21, 1975, in Medway and was attended 
by fifteenpersons, excluding Division personnel (see attached). For the 
Division, Mr. Cooperman chaired the meeting and Mr. Erdmann made the main 
presentation. The presentation and subsequent discussion focused on the 
nature and causes of the Charles' pollution and on the status of current 
abatement efforts in the watershed. 

The completed, though still 
published in January 1976. 
in the watershed, the seven 
nine engineering consultant 

preliminary, Charles River Basin Plan was 
Copies were distributed to 26 public libraries 
members of the Citizens 1 Advisory Committee, 
firms with active pollution abatement projects 
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in the watershed, seventeen citizens with demonstrated interest in the 
water quality of the Charles River, the Metropolitan District Commission, 
the U.S. Army Corps of Engineers, the Massachusetts Division of General 
Environmental Control, the U.S. Geological Survey, and the Metropolitan 
Area Planning Council. Several copies were given to the Charles River 
Watershed Association. Other copies were distributed for review within 
the Division and to the U.S. EPA, Region I. 

A legal notice for the basin plan Public Hearing appeared in the Milford 
Daily News, the Woonsocket Call, the Patriot Ledger, and the Boston Globe 
on or about March 3, 1976. In addition, a letter of notification for the 
hearing (attached), accompanied by excerpts from the basin plan, was sent 
to the mailing list of local officials supplied by the MAPC. This list 
included, for the 26 cities and towns of the watershed, the mayor or 
chairman of the board of selectmen, chairmen of the conservation commission, 
planning board, board of health, and finance board, and the director or 
superintendant of sewers, water, or public works. The same letter was 
also sent to individuals and firns who had received copies of the pre
liminary basin plan and to several other citizens who requested to be noti
fied of the hearing. 

The Charles River Basin Plan Public Hearing was conducted in Medway on 
April 8, 1976. Excluding Division personnel, 21 persons attended. For 
the Division, Russell Isaac was Hearing Officer,-'John Erdmann presented 
the basin plan, and Jeffrey Gould represented the Southeast Regional Office. 
Mr. Isaac called the hearing to order at 8:10 p.m. He explained the pur
pose of the hearing and noted that written testimony on the proposed plan 
would be accepted for two weeks following the hearing, or until April 22, 
1976. After presentation of the plan, the Holliston Board of Health and 
the Charles River Watershed Association submitted formal comments (attached). 
Dom Caragliano, Medfield Board of Health, objected to the plan's linking 
of Medfield and Millis in connection with wastewater management. Shirley 
Brown of the Natick Conservation Commission stated that the plan should 
emphasize self-contained disposal systems and should address salt pollu
tion and erosion at construction sites. Mr. Isaac closed the formal 
proceedings at 9:10 p.m. There followed an informal discussion, during 
which most of the oral comments given in the formal hearing were answered. 

The final draft of the Charles River Basin Plan incorporates a number of 
changes resulting from comments received at the Public Hearing and else
where. The attached comments and replies document these changes. 

Other changes also appear in the final draft of the plan. The second 
paragraph on page 53, concerning sludge disposal technique, was inserted 
in response to a suggestion from the Division of General Environmental 
Control. The last paragraph beginning on page 48, giving technical informa
tion on the Wellesley-Framingham interceptor system, was amended because 
of communication received from Metcalf & Eddy, Inc. There are other 
minor corrections as well. 
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A letter from Rita Earron, Executive Director of the Charles River Water
shed Association, urges the Division to publish sufficient copies of the 
final basin plan for conservation commissions, water and sewer and health 
boards, libraries, and interested citizens of the watershed. The Division's 
budgetary constraints will be stretched as far ~s pgssible toward that 
end. 

3-C 



NAME 

Lawrenc.e Feldman 

Hamilton Hayes 

Paul S. Horovitz 

Janet Keane 

John J. Mccahill 

Donald Smets 

Robert T. Symonds 

CHARLES RIVER BASIN PLAN 

CITIZENS' ADVISORY COMMITTEE 1975-76 

TOWN 

Arlington 

Holliston 

Dover 

Wrentham 

Franklin 

Millis 

Milford 

3-D 

AFFILIATION A.~D TITLE 

Water Quality Chairman, 
Charles River Watershed Assoc. 

Member, Holliston Conservation 
Commission 

Member, Dover Conservation 
Commission 

Reporter, Attleboro Sun 

Chairman, Charles River Pollution 
Control District Commission 

Vice President, Cott Corporation 

Vice President and Manager, 
Milford Water Company 



NAME 

Larry Feldmann 

Walter A. Johnnene 

CHARLES RIVER BASIN PLAN PUBLIC MEETING 

May 21, 1975 

Sanford (Town) Hall, Medway, .Mass_achusetts 

ADDRESS 

122 Mt. Vernon St, 
Arlington 

39 West St. 
Medway 

AFFILIATION 

James C. Johnston, Jr. 789 W. Central St. 
Franklin 

Loretta Goodwin 

David R. Yankee 

Susan Wilkes 

Charles Desaulniers 

Brenda Ahlberg 

Thelma Cherry 

Richard S. Reed 

Rita Barron 

Libby Blank 

Martin Weiss 

John Mccahill 

Alan N. Cooperman 

John B. Erdmann 

5 Skyline Drive 
Franklin 

4 Willow Street 
Franklin 

129 Moffat Road 
Waban 

Robin Hood Lane 
Franklin 

19 Farm Street 
Medway 

Woodland Park 
Franklin 
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Metcalf & Eddy, Inc. 

Charles River Watershed Association 

Metropolitan District Commission 

MDC 

Charles River Pollution Control 
District 

MDWPC 

MDWPC 



Milford Daily News 
- ""'.-,-•1 ,,.._ -·:--- ··--•·· ------

}: . ~ ~i,:··· .. · ~;;J:;;,:c!~ ~f/~·::! 
,.: .. . -~.---_.;., Dlvislori Of-.:~~;:.,..,:_:. 

Water POllutlon ~ ! 
· -~ :,--: : . Control ~ :··-i-::;;·. · j 

'. No~<• Of,.'.:,,-•, 
Pubflc Hearing -- ·.=

Water Quality · 
Management Plan For 

The Ch:zrfes River 
(Portion Upstream Of 
The Watertow~ Dam) 
Pu~rnont to Sec!ion 101(e: of 

the fed em! Water Pollution Con· 
tro! Act Amendment of 1972, lhe 
State Administrative Procedure 
Low, Chapter JOA, the 
Massachusetts Clecn Woten Ad,, 
Chapter 21, a_nd the 
Mosrnchusetts Environmental 
Policy Act, Chapter 30 of the 
General Lewi of the Com
monwealth; Notice 1s hereby 
gi.-en that a P.iblic Hearing wiU 
be held before the Division cf 
Water Pollution Control on 
Thi.m.dcy, April 8, 1976, ct S01"1-
ford (Town) Holl, Village Street, 
Medway, Mossochus.etts at 8:00 
p.m. The purpme of the hearing 
ls to recei,..e com1T,ents on a 
proposed Weter Quality 
Management Pion and the 
recloss.ification of the wotel'i of 
the Sasin in accordance with the 
Water Quality St'andords 
promulgated by the Oi'lisiOn on 
May 2, 1974. 

The Pron, including the 
propo5,ed reclos.sifi~otion, will be· 
a'o'oiloble for inspection during 
business hours at the following 
locations from March 8, 1976 to 
Ap,H 8, 1976, . 

Elizebeth Cole Library, 195 
Main Street, Medway, MA. 

Boston Public library, West 
Ro~bury Sronch, 1961 Cenlre 
Stre-et, Boston, MA. 

Division of Water Pollution 
Control, West'o'iew Bvil,?1ng, 
lormer Lymon School Grounds, 
R:oute 9, Westborough, MA 
and also at Other main public 
libraries in the Wotenhed. 

A summary of_the Plan may be 
obtained by ~q~I from: 
· Division of Water 

POiiution Control 
P. 0. BoJ( 545 
Westboro, MA 01581 

AR persons ore en<ourog&d ta 
pres.ent their views, either in 
writing ta the abo'"'• address or 
oroffy ot the PubTic Hearing. 

Sy Order Of: 
Thomas C. McMahon 
Director 

M;;,cn 3, 1976 ·. -
- :..;.t .. 

·PUBLIC HEARING NOTICES 

CHARLES RIVER BASIN PLAN 

Patriot Ledger 

COMMONWEAL TH 
OF MASSACHUSETTS 

DIVISION OF 
WATER 

POLLUTION CONTROL 
NOTIC6 OF 

PUBLIC HEARING 
WATER QUALITY 

MANAGEMENT PLAN 
FOR THE 

CHARLES RIVER 
(PORTION UPSTREAM 

OF THE 
WATERTOWN DAM) 

Pursuant to Section l0l(et of the 
Federal Water Pollution Control 
Act Amendments of 1972, the State 
Administrative Procedure Low, 
Chapter 30A, The Mo,;sochuselts 
Clean Waters Act, Choriier 21, and 
tne Mossoct':us!:'tls En>11ronrnent 
Policy Ac1, Chapter )0 of The Gen· 
era!_ Lows of !he Con1monwealth; 
Notice 1s hereby g1>1en lhai a Public 
HeorinQ will be held before 1he 
Division of Water Pollution Contra! 
on Thursday, Aoril 8, 1976, at Son• 
ford (Town) Holl, Village Street, 
M.:dway. M•.Jssachuset1s □ 1 8:00 
o.rn. Tbe ouroose or the hearing Is 
lo recei-.,e comment!. on a orooosed 
Wmer Quality Mano,;ie-menl Pion 
and the reclo~sification of t~,e wo• 
ten. of the Basin In accordance 
wi,h the Water Quality Slondords 
promulgated by lhe Division on 
Mc.,y 2, 1974. 

The Plan, includino the proposed 
:--eclasslficotion, will be ovQllable 
1or Inspection during business 
nours at the followlnJ locolions 
from Morch 8, 1976 to aorll 8, 1976: 

Elizabeth Cole Library, 195 
Main Street, Medw□'o', MA 
Boston Public L!brorv, west 
Ro:,,:burv Branch, 1961 Centre 
Streel, Boston, MA 
Division of Water Pollution 
Conlrol. Westview Building. 
forme,. Lymon School 
Grounds, Route 9, West
borough, MA 

nnd also at other main public 11-
brarles in the Watershed. 

A summary of the Plan mav be 
obtained bV reouest from: 

Division of Wale< 
Pollution Control 
P.O. Bo:,,:5-4S 
Westborough, MA 01581 

All person ore encouraged ta pre
sent their views, either in writing lo 
the above address or orallv at the 
Public Heorina. 

Bv Order Of: 
Thomas C. McMahon. 

Director 
Mar. J, 1976 

Boston Globe 
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Woonsocket Call 
----,--- ........... ---

CO!,!MON.WEALTH OF c 
,·_;·_~-~:1:.,, :MASSACHUSETTS ,;: __ ::, 
1 .. /. 'i; -:_, -1 ONJSION OF ~~t-~1~.--~ 

" WATER POLLUTION CONTROL. 

·, Notice of ;;,c, 
; ·: _Public Hearing· · i 
. WATER QUALITY ., 

MANAGEMENT PUN FOR 
THE CHARLES RIVER 
(PORTlON UPSTREAM 

OF THE WATERTOWN DAM) 
· Pursuant to Section lOl(e} of the 
Federal Water Pollution Control Act 
Amendments of 1972, lhe Slate Ad· 
ministrat:ve Procedure taw, Cha::,er 
JCA, the Massachuse!ts Clean W~:e:s 
Acl Chapm 21. and the Mass2-:.'::.i• 
setts E:iv:ronmer1al Poiicy Ac:, 
Chacter 30 of the General Law! of tne 
Commonwealth; Notice is. herecy 
given that a Public Hearing wiif be 
heiG before the Division of Water Pal• 
h1t1on Control on Thursday, April 8. 
1976, at Sar.lord (Tc-lWn) Hall. Villa.,e 
St;eet, Medway, Massachusetts at 
8"00 p.m. The purpose of the hearing 
is to receive comments on a -proposed 
Water Quality Management Plan and 
lhe reclassification of the waters of 
the Basin in accordance with the · 
Water Quattty Standards promulgated 
by the Division on May 2, 1974. 
The Plan, including the proposed re• 

classification, will be available !or in• 
,. spection during business hours at the 

I
t following locations from March 8, 

1976 to April 8, 1976 ... ··. ·" 
I Elizabeth Cole Library,_195 Main Street, 
, Medway, MA. ·' • 
· Boston Public library, West Roxbury 
i Branch, 1961 Centre Street, Boston, 

MA. · , ~ t. 

Division of Water Pollution Control, 
Westview Btiilding, former Lyman 
SchoO'I Grounds, . Route 9, ·West• 
borough, MA. . . ~ .. ,-

and also at other main public fibraries 
in the Watershed. ·· 
A summary of the P1all may be ob• 

tained by request from: · '. . 
Division of Water PoDution Control 

.. ·. P.O. Sox 545 ·. 
Weslborough, MA. 01581 _ 

All persons are encouraged to pre• 
sent !heir -.iews, either in writing lo 
ihe a~...e acoress or orally at the 
Pubiic hearing. 

By Order Of: 
Thomas C. McMahon 
Director 

•"' ~--.-·:: .;~:~.:~:~ J 



OFFICE 011' THE D-IRECTOR 

PIVISION 01'" WATUI 

P'OLLUTIOl't CONTl'tOI. 

Dear Citizen: 

1/~,, ~}'cd, ~m47ldu~n,, 

f&verdt .¼ftomtz// &8«it/eiiy, <§o,veJ<nmenl <tienlel' 

/(}(} <efamir-+ !Jin!'/, f}dt½tm, 02202 

!'.arch 17, 1976 

The Division of ,:ater Pollu:ion Control will hold a Public 
Hearing to receive cor.1illents on the \·Jater 'Q°'c.ality !{a.nageruent Pla...11, 
including a proposed reclassification, for the Charles River (portion 
upstream of the Watertown Dam) on Thursday, April 8, 1976 at 8:00 p.m. 
at Sanford (Town) Hall, Village Street, Hedway. 

The basin plan for the Charles River has been developed in 
accordance with Section 303(e) of the Federal Water Pollution Control 
Act Amendments of 1972 (PL92-500) and the Hassachusetts Clean Waters 
Act. Follmrlng the Public Hearing, possible revisions, and approval 
by the U.S. Environmental Protection Agency, the basin plan will be 
adopted as the water pollution abatement plan for the Charles River 
and its tributaries. In order to remain current the basin plan will 
be revised at least every five years. 

Enclosed is a Plan Smranary along with the proposed reclassifi
cation and the future effluent limits and target implementation dates 
for the publicly owned wastewater treatment works of the basin. These 
are excerpts from the proposed basin plan. Complete copies are available 
for inspection at the following locations: 

Elizabeth Cole Library, 195 JJ'iain Street, 1-,edway, HA 

Boston Public Library, West Roxbury Branch, 
1961 Centre Street, Boston, MA. 

Division of \-later Pollution Control, Westview 
Building, former Ly-./4.~ School Grounds, Route 9, 
Westborough, J.'.A 

and also at other main public libraries in the Watershed. 

At the Public Hearing comments may be submitted orally and/or 
in writing. Written Collll!lents in letter form may also be sent to the 
Division of Water Pollution Control. 

TCM/JBE/rm 
Enclosures 

Very truly yours, 

Y~kffc~ 
Thomas C. McMahon 

Director 
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CHARLES RIVER BASIN PLAN PUBLIC HEARING 

April 8, 1976 

Sanford (Town) Hall, Medway•~ Massachusetts 

NAME 

Dom Caragliano 

Joseph L. Polito 

Shirley Brown 

Fran Yanuskiewicz 

Ed Whalley 

Richard S. Reed 

James C. Dakin 

Emma Gene Woodworth 

Lawrence E. Rettman 

Daniel J. Wunkley 

R.H. Stearns 

A. Ferullo 

Richard A. Handverger 

Chester P. Hood 

Diane Wentworth 

Judith L. Brewer 

Henry J. Lewundowski 

Jim Poitras 

Anita Pascucci 

Jeffrey E. Gould 

Charles W. Desaulniers 

Rita Barron 

Russell A. Isaac 

John B. Erdmann 

ADDRESS 

Medfield 

AFFILIATION 

Medfield Board of Health 

13 Harborwood Dr., Franklin 

Megonko Rd., Natick 

10 High St., Boston 

Bellingham 

Natick Conservation Commission 

Weston & Sampson, Engineers 

Bellingham Conservation 
Commission 

50 Staniford St., Boston Metcalf & Eddy, Inc. 

Westwood Westwood Sewer Department 

Box 362, Holliston 

108 Brook St., Franklin Franklin Conservation 
Commission; CRWA 

35 Tinson Rd, W. Quincy Canoe Club 

24 Skyline Dr., Franklin 

20 Somerset St., Boston MDC 

2391 Commonwealth Ave., CRWA 
Auburndale 

Bellingham 

Bellingham 

19 High St., Belling
ham 

Bellingham Conservation Comm. 

Bellingham Conservation Comm. 

Holliston Board of Health 

30 Village St., Millis Millis Board of Selectmen 

1110 Washington St., Holliston Board of Health 
Holliston 

11 Beacon St., Boston MAPC 

Box 537, N. Pembroke MDWPC 

Franklin Franklin Conservation Comm. 

2391 Commonwealth Ave., CR\vA 
Auburndale 
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, 

Division of Water Pollution Control 
concerning: Charles River Basin Plan 

to be presented at a public hearing in Medway 

April 8, 1976 
Holliston Board of Health 
Town Hall 
Washington St. 
Holliston, Mass. 01746 

The Holliston Board of Health is concerned with some of the statements 
concerning Holliston in your Charles River Basin Plan. We were able 
to obtain copies of the portion relating to Holliston through the 
efforts of our town engineer; however, in future mailings, you should 
consider copying the few (in this case 3) pages concerning ou~ particular 
town along with your meeting notice. 

A) Under the section "MUNICIPAL NEEDS", the paragraph relating to Holliston 
states "Holliston also has no sewerage but is in immediate need due 
to subsurface disposal problems. Like North Bellingham, .... " We are 
concerned that sufficient repetition of statements of this type will 
by themselves establish a need. The "immediate need" is based on the 
Weston and Sampson report which did not actually study the need for 
town sewerage, but rather relied on work done previously by the Holliston 
Sewer Study Committee. The major material gathered by that committee to 
support the need are: 

1. a water sampling done by the Board of Health engineer in 
1970 which evaluated monthly grab samples at two points along the 
brook running through the center of town and indicated that some significant 
pollution of the brook was occurring in the center of town. The 
Septage Treatment Investigating Committee and Board of Health have 
tested composite samples taken from testing points throughout the 
town in September, 1975 (12 points) and in February, 1976 (31 points). 
The tests indicate that there is some pollution of the brook as it 
runs through the center of town, but that the other brooks and streams 
in town are free from any significant septic waste pollution; the 
three brooks leading out of town were checked near the town line and 
were found to be free from septic pollution. The report of this 
committee is in rough draft form now and should be complete in a month 
or two. 

During the course of taking water samples, a single family house 
and a three family apartment building were found to have pipes leading 
directly to the brook and tests of the outflow showed that they were 
discharging sewage. These violations were immediately cited and 
corrective measures are underway. Correction of these and any other 
problems identified, coupled with repeat testing will enable us to form 
a clear understanding of the pollutio/n problems that may exist. The 
Board of Health and its engineer believe that there is a possibility 
that known problems can be resolved by septic systems. 

2. hearsay evidence from conversations with the building inspector 
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and the sanitary inspector at that time. Subsequently, we have found 
that some homes in problem areas cited had septic systems improperly 
installed, and we believe that proper design, review, installation, 
inspection and care of those systems would have avoided many of the 
problems. We feel that we have greatly improved our supervision 
procedures over the last three years. 

3; a soil survey showing that a large percentage of the town 
was rated as having "severe limitations for ~ubsurface disposal. tt As 
you know, such areas may support septic systems if properly designed and 
installed; however, the limitations indicate that house lots may well 
need to exceed 1/2 acre. Other areas may be found truly incapable of 
supporting a septic system under any conditions. 

We recommend that the sentence be changed to read 
ttHolliston also has no sewerage but is studying its subsurface disposal 
problems to determine if there is need for sewers in the center of town. 
Like North Bellingham, ... " 
The fact that the brooks running out of town are not polluted decreases 
the immediacy of the problem from the viewpoint of the Charles River 
Basin Study. 

B) Under the section ncharles River Pollution Control District", page 107 
contains the statement "This study considered several other wastewater 
alternatives for Holliston but recommended this as the most cost-
effective alternative.tt The firm of Weston and Sampson did indeed 
study several alternatives, but they only considered alternate ways to 
provide townwide sewerage. There was no attempt made to study nonstructural 
solutions or limited scale municipal sysi:Rns with ground discharge to , 
serve specific problem areas. As mentioned earlier, that report a~so 
did not study the need fpr sewers. Moreover, the report rejected any 
connection to the MDC on the basis of their current unavailability of 
resources rather than cost. Since this report will have a significant 
impact in shaping future state and federal decisions regarding the way 
Holliston solves its wastewater problems, we insist that you not word 
your report so restrictively. 

Perhaps your paragraph could be changed to read 
"The recent engineering report which considered the best way to install 
a municipal sewer system for the Town of Holliston (Weston & Sampson 
1973) recommends a tie-in to the CRPCD facilities, initially on a 
contractual basis. Eventually Holliston might become a District member. 
Connection to the MDC was rejected due to unavailability of resources at 
that time. This study considered alternate municipal sewerage disposal 
routes but recommended the CRPCD as the most cost-effective available. 
No consideration was given to nonstructural solutions or limited scale 
municipal systems to serve specific problem areas." 

C) In conclusion, we unfortunately must object to the wording discussing 
Holliston in your preliminary draft. Due to statements made and the 
inferences which can be drawn from the limited discussion of Holliston, 
we may find our future options unnecessarially restricted. We could 
find ourselves unable to obtain funding or even approval for any 
solution other than a townwide sewerage system. Wastewater management 
plans must not arbitrarially exclude these other options. We insist 
that the wording be changed. If the proposed changes are unacceptable, 
we will be glad to meet and work out a mutually acceptable alternate wording. 

3-J 



We hope these comments have been helpful and look for/ward to the 
meeting tonight. Please keep us informed of your thoughts regarding 
Holliston. 

Respectfully 

3-K 
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OFFICE OF" THI! ~IRECTOIII: 

DlYISION Of'" WATI;" 

POLLUTION CONTltOL 

1f'au,,, ~l"a'.Y ?f~n, 

ftverd/ .¼/ton/4// fta,Ut~jl, (#o-ve'Mimen/ ~nt'e,c 

1otJ <efamtr+ Yl-1; &l06ton tJ-2202 

Holliston Board of Eealtn 
Town Hall 
Washington Street 
Holliston, VJ2.Ssachusetts 01746 

June 15, 1976 

Re: Charles River 
Basin Pl.an 

Attention: Ms. Judith Brewer, Chairwoman 

Dear Ms. Brewer: 

Thank you for the comments of the Holliston Board of Health 
presented at the April 8 public hearing on the Charles River Basin 
Plan. 

Your suggested rewording of the first sentence of the 
paragraph on Holliston under "Municipal Needs" (Page 95) has been 
adopted in the basin plan final draft. The other suggested change, 
namely a rewriting of the first whole paragraph on Page 107, has 
been adopted in substance, although not verbatim. The actual wording 
was discussed on the telephone with Mr. Poitras by John Erdmann of 
our Division on or about June 3, and it seemed generaJ..ly agreeable 
to Mr. Poitras. 

In addition, you will find on Page 113 in the first 
paragraph under the heading "Extensions of Sewerage" that the third 
sentence has been amended to read as follows: "The Division recommends 
that the towns of Holliston and Belligham quickly decide whether to 
proceed with contractual arrangements with the CRPCD and, if these 
be made, that the subsurface disposal problem areas in these towns 
be included in the early stages of sewerage construction". The key 
change here is the insertion of the words "quickly decide whether to," 
and this has two important ramifications. First, it accedes to your 
objection that Holliston ought not to have its "future options 
unnecessarily restricted". But secondly, it replaces a burden of 
decision on your tmm which must not be taken lightly. 
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Ms. Judith Brewer -2- June 15, 1976 

Tne TO',m of Holliston is to be co=ended for its responsible 
a.rid earnest interest in the Co=nwealth 1s water quality mana.genent 
planning, Your Board of netlth will recieve a copy of the Charles 
River Ba.sin Plan ,men the final draft is published. 

Tna...'1k you once again, 

TCM/JBE/rm 

Very tru:Ly yours, 

-"$;' {~ -11' ~~ 
Thomas C. McMahon 

Director 
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,C 
Charles River Watershed Association 

Statement of the Board of Directors 
before the April 8, 1976 public hearing 
on the Charles River JOJ(e) Basin Plan, 
presented by Richard A, Handverger 

The CRWA's critical comments on the Charles River-Water Quality Manage
ment Plan are directed not so much toward what the report says as toward 
what it fails to say, Specifically, there are three issues which are 
touched on in the report, but which are not discussed in sufficient 
detail. Although such a discussion may be beyond the intended scope of 
the Report, we feel that these issues should be pointed out. 

Our critical co~ri:ents are as follows: 

1. The discussion of the er.virorunental effects of sand and gravel 
mining (P65-66) is limited to a brief statement concerning sedimentation, 
For communities utilizing ground water resources, a more important 
effect of this mining would ·oe an impact on these resources. As de
scribed in the Ground Water Task Force report (unpublished; prepared in 
accordance with Chap, 111 of the Resolves of 197J), gravel removal in 
a well recharge area could result in decreases in both ground water 
quality and quantity. 

2. CRWA agrees that sewera,,;e should be extended to communities with 
serious problems caused by individual disposal eystems. However, we 
would also like to point out that communities which simultaneously 
depend on ground water resources and dispose of their sewage by 
dumping it into a stream are in fact depleting their ground water supply. 
Growing communities should keep this in mind in considering the change 
from an unsewered to a sewe:?."ed disposal system. 

J. While acknowledging the benefit of retaining within the Charles 
River watershed the water cu...>Tently diverted through Mother Brook, 
the CRWA is somewhat appreh~~sive about other possible effects 
associated with terminating the diversion, We feel that a more de
tailed study of the ramifications of this act would be in order before 
such a step was taken. 

On the whole, however, the C3WA feels that the basin plan is a com
prehensive and well-written :?."eport, and in general we support its 
conclusions. 

2391 Commor7VP__,alth Avenue.Auburndale, Massachusetts 02166. Telepho:,e (617)527-2799 
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o,...-,cr: o, THE OI_REc:TOR 

DIYr■ION Of' WA.TEii 

POLLLITION CONTJIKH. 

~ .¼l/4wtall f!daetlio/, <#c,ve-ment ~-u" 
1()() ~ani6r+ .!/'t>-t, £6o!kt ?'-2202 

Charles River Watershed Association 
Board of Directors 
2391 Commonwealth Avenue 
Auburndale, Massachusetts 02166 

Attention: Mr. Richard A. Handverger 

Dear Mr. Handverger: 

June 15, 1976 

Re: Charles River 
Basin Plan 

Thank you for submitting the statement of the CRWA Board 
of Directors at the April 8 public hearing on the Charles River 
Basin Pla.n. 

The three points raised are answered as follows: 

1. A discussion of the possible adverse effects of sa.nd and 
gravel mining on groundwater quality and quantity has been 
inserted on Page 66 of the final. draft of the basin plan. 

2. The depletion of groundwater supply which may result from 
sewering aquifer recharge areas is an important consideration 
when a town is deciding whether to install sewerage. A 
comment to this effect has been inserted on Page 58 in the 
last paragraph of the subsection entitled "Subsurface Disposal". 
Also, the recommendation that Holliston and Bellingham install 
sewerage and connect to the Charles River Pollution Control 
District facilities (Page 113, first paragraph under "Elttensions 
of Sewerage") has been amended to call. for a t:iJnely decision 
by the towns on this question, rather than installation. But 
note that the degradation of ground and surface water quality 
which may result from improperly located, :iJnproperly installed, 
or improperly maintained septic systems is also an important 
consideration in regard to the question of sewerage installation. 

3-0 



Mr. Handverger -2- June 15, 1976 

3. The importance of recreational and other us es of Mother 
Brook has been brought to the attention of the Division 
by several co=enta on the basin plan. The recoomiendation 
to the MDC new caJ.15 for a study of the possible elimination 
or curtailment of the diversion, instead of simply P.]irrtinating 
it (Pages 66 and 116). Nevertheless, as discussed in the 
basin plan subsection, "Mother Brook Diversion" (Page 66) 
and •Dams" (Page 58), elimination of the diversion wocld 
bring significant water quality benefit to the lower 
Charles. 

CRWA will receive several copies of the basin plan as soon 
as the final draft is published. 

Thank you once again. 

TC}1/JBE/rm 

Very trticy yours, 

Y~p~1z,p~ 
Thomas C. McYJAhon 

Director 
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To: John Erdman 

From: Susan Wilkes 

Subject: ·comments on Basin plan 

p. 38: Page 38 reads ''Also, the natural tea-like color of the 

Charles is a further detriment to transparency and one which is 

virtually beyond control." I would question whether this is in 

fact so. The first statements, as I note in my paper, as to ~he 

river's having a''natural'' brown color do not appear until the 

1960's. Earlier reports note it as being ''blue'' or ''of low 

color''. 

p. 78: It would be extremely useful to 

document the statement that a 1.0 mg/1 

the public if you would 

dissolved 

gives an adequate ''margin of safety" considering 

oxygen deficit 

the great lack 

of knowledge concerning stormwater runoff modeling, much less the 

lack of data taken on the Charles. 

p. 95: Nowhere in this run-down of ''need'' is there a statement 

as to how this need was determined. I have found in my work 

that most engineering reports doing a facilities plan do not in 

fact document the need. They primarily make such vague 

statements as that sewers are "necessary for a modern community" 

or for getting industrial development. None of the facilities 

plans I have seen actually state on which streets there are 

failing subsurface disposal systems, the cause of that failure, 

and whether or not such failure could be solved by rehabilitation 

of the system. Without such documentation a listing such as is 

on pages 95, 96 and 99 becomes suspect. Is there such a 

documentation for these communities? 

p. 111: The plan reads, ''However, Class B water quality is not 

expected to result in the Middle and Lower Charles, primarily 

because of urban runoff pollution.'' And yet on page 78 the 

plan says that an adequate margin of safety has been given for 

the problems of urban runoff. How are these two statements 

reconciled? 
3-Q 



p. 113: The plan states that "The extension of sewerage to these 

areas (those noted previously) is presently the best solution.'' 

How do you know that that is the best solution when the 208 

plan has not yet been done? 

p. 116: It is unclear from the discussion as to whether swimming 

would be allowed in a ClassB1 segment. If swimming would not 

be allowed then the ''large economic savings•• attributed to the 

proposed mid-Charles plant might not be equal to the large 

economic cost of providing recreational opportunities elsewhere. 

Over-all I would like to commend you for what is clearly a 

tremendous effort and commitment to achieving water quality. 
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OFFIC:£ OF TH£ D.IRECTOR 

DlYlSION c)I'" WA.T~II 

~LLUTION CONTIIOL 

Ms. Susan Wilkes 
129 Moffat Road 

/~'1" ~,a.y </f&-m,mJJu;W 

!£ve,,d/ .¼ltonJt,t// f!8ai/deo/, C§c,ve,-nmenl <tfenteJ< 

/(}(} <ef'amtfl'+ Sil-net, -f!8o:,/on 022()2 

June 15, 1976 

Re: Charles River Basin Plan 

Waban, Massachusetts 02168 

Dear Ms. Wilkes: 

Thank you for sending comments on the Charles River Basin 
Plan. Although they were not sent until after April 22, 1976, the 
announced closing of the official record of the public hearing, your 
comments will be published in the basin plan final draft. The points 
you raise are addressed below. 

Page 38. It is well-known that humic acids impart to water 
a tea-like color and that, moreover, the drainage from wetlands is 
rich in humic acids. Since the Charles River Watershed is so well
endowed with wetlands, the inference that the Charles possesses a 
natural tea-like color begs to be made. Color perception, especially 
in natural waters, is highly subjective, and it is difficult to avoid 
the error of confounding color with turbidity. Civilization of the 
Charles River Watershed has undoubtedly caused the latter to increase 
in the-Charles, but it is questionable whether color has been much 
changed. The only significant industrial source of color in the 
watershed is GAF Corporation, Franklin, which is connected to the 
municipal sewage treatnent plant there. From this treatment plant a 
variety of colors may be seen to issue, but rarely, if ever, the color 
of tea so familiar throughout the Charles River. 

Page 78. The choice of a 1.0 mg/1 margin of safety for 
dissolved oxygen is judgmental. In effect, it allows non-point sources 
to incur about 30% (for Class Bl) or 50% (for Class B) of the maximum 
depletion of dissolved oxygen allowed by the Water Quality Standards. 
Perhaps even this allowance is too small in the urban reaches, but it 
must be borne in mind that municipal sewage treatment is not a means 
of non-point source pollution control. At the same time, the municipal 
sewage treatment plant effluent limits determined with the 1.0 mg/1 
margin of safety are very stringent and certainly should guarantee 
against point source degradation of water quality of the severe kind 
currently experienced by the Charles. 
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Ms. Susan Wilkes -2- June 15, 1976 

Page 95. As noted at the bottom of Table VII-2 (Page 98), 
the estimated costs listed for ''municipal needs" were developed by 
consultants to the municipalities, not by the Division. The appearance 
of a cost estimate in Table VII-2 does not signify approval of state or 
federal grants for the projects envisioned. The accuracy of the "needs" 
assessments indeed varies widely, particularly for towns presently with
out sewerage. However, estirr~tes are given for only four such towns in 
Table VII-2 (Hopkinton, Bellingham, Holliston and ~eston). 

Page 111. The margin of safety discussed on Page 78 is for 
dissolved oxygen; the negative prognosis for the Middle and Lower 
Charles is based on the coliform bacteria criterion. 

Page 113. The words "is presently" have been rep laced by 
"seems at present" in the final draft. Perhaps 208 will conjure up 
something better. 

Page 116. It should be clear that the Class Bl criteria 
specify swirmning quality water. What remains unclear is whether certain 
segments can attain the Class Bl criteria (as discussed in sections VI 
and VIII of the basin plan). 

You will receive a copy of the basin plan final draft when it 
is published. 

Thank you once again for your comments. 

TCM/JBE/ib 

LVb truly yours, 

YffpjJt( / ljjf? 11cJu 
Thomas C. McMahon 

Director 
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DEPARTMENT OF THE ARMY 
NEW ENGLAND DIVISION, CORPS OF ENGINEERS 

424 TRAPELO ROAD 

REPLY TO 
ATTENTION OF: 

· NEDPL-W 

WALTHAM, MASSACHUSETTS 02154 

Mr. John R. Elwood 
Supervising Sanitary Engineer 
Division of Water Pollution Control 
Water Quality and Research Section 
P.O. Box 545 
Westborough, Mass. 01581 

Dear Mr. Elwood: 

9 March 1976 

In response to your letter of 24 February 1976 to Messrs. Cal
lahan and Kenyon, we have reviewed the Charles River Basin 
1976 Water Quality Management Plan. We note that the plan is 
in agreement with the findings of the EMMA study. The plan is 
a well written document and the author is to be commended for 
the excellent accomplishment of tying together all recent plans 
and studies for the Charles River Basin. 

On Figure Vll-2, should there be a distinction between north and 
south Bellingham? On page 121, the statement is made that 
Federal acquisition has begun on the natural valley storage areas. 
This statement is incorrect. At this time, the start of acquisition 
is programmed for the spring of 1977. 

We will be interested in the comments received at the public 
hearing in April. 

Thank you for the opportunity to review the Water Quality Manage
ment Plan. 
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Department of the PJXJY 
New R'1gla.'1d Division, 

Corps of Engineers 
424 Trapelo Road 
Waltham, Massachusetts 02154 

June 15, 1976 

Re: Charles River 
Basin Plan 

Attention: }Ir; Joseph L. Ignazio, Chief, 
Planning Di vision 

Dear Mr. Ignazio: 

Thank yau very much for the Corps , of Engineers comments 
on the Charles River Ba.sin Plan. 

The failure to distinguish North Bellingham in Figure 
VII-2, which you pointed out, has been corrected in the basin plan 
final draft. Also, on Page 121, the statement that federal acqui
sition of the NVS areas has begun has been changed to conform -with. 
your inf'ormation. The Division of Water Pollution Control has been 
aware that in the past two years Congress has appropriated several 
hundred thousand dollars for aerial surveys and other work pre
liminary to the actual land-taking. We are very pleased that 
acquisition is to begin in early 1977. 

A summary of public participation, including comments 
received at the public hearing, will appear in the Charles Rivel" 
Basin Plan fi.'1al draft, seve:t"al copies of which will be sent to 
yau as soon as it is published. 

Thank yau once again for you:r comments. 

TCH/JB"E/rm 

Very truly yo=, 

~/: :Jt/~ ,flu!~, 
Thomas C. McMahon 

Di.I-ectol" 
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JOHN F. SNEDEKER 
Commissioner 

Mr. John Erdmann 
Water Quality & Research Section 
P. 0. Box 545 
West.borough, Mass. 01581 

Re: Charles River Basin Plan 

Dear Mr. Erdmann: 

April 5, 1976 . 

We have reviewed the Water Quality Management Plan for the Charles 
River Basin dated 1976 and submit the following comments: 

Mother Brook Diversion 

The MDC questions the Division's recommendation that diversion of 
Charles River waters via Mother Brook be eliminated except for flood control 
purposes. This recommendation overlooks the fact that Mother Brook serves 
a variety of uses - industry, flow augmentation, and recreation, in 
addition to flood control. 

The Mother Brook diversion was created in the 17th century to assure 
adequate water for mill owners along Mother Brook and the Neponset River. 
The Tileston and Hollingsworth Co, in Hyde Park still relies on Mother 
Brook waters in the manufacture of paper products. By virtue of an 
agreement with the company, MDC is required to divert one-third of the 
Charles River's flows via Mother Brook to the Neponset River. 

The Mother Brook diversion also serves to augment flows in the 
Neponset River. This function is particularly critical in overcoming 
adverse environmental conditions during low flow summer periods. 

Further the MDC has embarked on an extensive program to improve 
Mother Brook's flood control function and expand its recreational use. 
This program consists of the repair of existing bridges and dams and 
clearing and dredging of the channel to assure adequate passage of flood 
flows. It incaudes the acquisition of waters and banks for recreational 
use, flood plain protection and conserva-tion. Reconstruction of the 
Knight Street Dam in Readville and repair of dams in Dedham will restore 
the old mill ponds thus providing adequate water levels for fishing and 
boating, visual improvement and additional flood storage. 
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Mother Brook never was a tributary of the Charles River. 

p. 45. It is suggested that NPDES permit,effluent limits for 
industrial discharges containing toxic materials require that the treated 
effluent meet certain toxicity limits. This could reveal the presence of 
toxic compounds other than the ones listed in the permit. 

p. 79. Effects of Photosyntheses 

Does the statement on the effect of photosysthesis on dissolved 
oxygen also apply to the Charles River at the 10-year low flow? 

AFF/LB:Inn 

Very truly yours, 

~1t~~ 
MARTIN F. COS°tROVE 

Chief Engineer 

3-X 



11/ate7" ~ <fJ>~w 

OFFICE 01" THE ?IRE.CTOl'I 

DIYISION 0,. WATICl't 

POLLUTION CONTROL 

~ .¼lumdz// f!tr,t,e"tlt'nf, c:#ove'Mtment ~nle1< 

/(}(} ~m6r'o/" !Jiff.et, f!toj/4n, (}22(}2 

The Commonwealth of Massachusetts 
Metropolitan District Commission 
20 Somerset Street 
Boston, Massachusetts 02108 

Attention: Mr. Martin F. Cosgrove, 
Chief Engineer 

Dear Mr. Cosgrove: 

June 15, 1976 

Re: Cha.rl-es River 
Basin Plan 

Thank you for the Metropolitan District Collllllission1s 
comments on the Charles River Basin Plan. -

Comments received from the MDC and others have brought 
to the attention of the Division the importance of recreational 
and other uses of Mother Brook. For this reason, the recommendation 
to eliminate the diversion of water from the Charles River via Mother 
Brook (except for flood control purposes) has been amended. Instead, 
the Division recommends to the MDC that it conduct a study of the 
possibility of P.]iminating or curtailing the diversion. The concerns 
expressed in your letter are generally reasonable, but haw is it 
possible to argue in favor of the diversion to augment nows in the 
Neponset River, a function said to be "particularly critical in 
overcom:ing adverse environmental conditions during law flow- si=er 
periods", when it is precisely on this basis but for the benefit of 
the Charles River that eliminating or curtailing the diversion is 
suggested? 

The suggestion that toxicity limits be included in the NPDES 
permits for certain industrial dischargers wil.l be taken under con
sideration by the Division. As you know, NPDES permits are issued 
jointly in the CoilllilOnwealth by the Division and the U.S. Environmental 
Protection Agency. Perhaps the second round of' industrial. permits 
will include such limits. 
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}!r. ¥,an.in F, Cosgrove -2- June 15, 1976 

The statenent on the effect of photosynthesis on dissolved 
oxygen (Page 79), namely that it ha3 the two r:iain effects of raising 
the average concentration and inducing a diurnal variation, certainly 
holds throughout the growi.,ig season and the more so during low now 
periods. 

The J.IDC will receive several copies of the basin plan 'When 
the final draft is published. 

Thank you once again. 

TCM/JBE/rm 

Very truly yours, 

.Jl~{i!/J(r§~ 
Thomas C, Mcifahon 

Director 
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United States Department of the Interior 

Mr. John R. Elwood 

GEOLOGICAL SCRVEY 

Water Resources Division 
150 Causeway Street, Suite 1001 

Boston, Massachusetts 02114 

April 6-, 1~76 

Supervising Sanitary Engineer 
Water Quality and Research Section 
Water Resources Commission 
100 Cambridge Street 
Boston, MA 02202 

Dear Mr. Elwood: 

Thank you for the opportunity to review a preliminary copy of the 
Charles River Basin 1976 Water Quality Management Plan. 

The comments of the Messrs. Frimpter, Gay and Wandie are enclosed. 

Enclosure 

Sincerely yours, 

3-AA 
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hn A. Baker 
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Comments: Charles River Basin 1976 Water Quality Management Plan 

1. Page 8--Suggest changing the title of Figure A to Drainage Areas as 
som~ areas shown are not basins (Cape Cod, Islands, Buzzards Bay). 

2. Page 10, paragraph 3--The terminology'~- .. :Z-day low flow ... " is not 
precise. It is suggested that the term be defined when first used, listed 
in your definitions, or changed where it has been used throughout the 
report to "annual minimum ?-day mean flow at the 10-year recurrence 
interval . 11 

3. Page 12, paragraph last--Should the use of road salt be added to the 
list of sources of non-point pollution? 

4. Page 14, paragraph first--During prolonged dry spells in the growing 
season the wetlands may actually lose more water, due to high rates of 
evapotranspiration, than they contribute to streamflow. 

5. Page 58, paragraph 4--Note that during the period 1938-68 the Charles 
River at Charles River Village exceeded 300 cfs 40 percent of the time 
and exceeded 600 cfs 15 percent of the time. Also, the flat gradient of 
the river and the effects of more local obstructions during low-flow 
periods contribute greatly to the lower velocities at low-flow periods 
than during high-flow periods. 

6. Page 59, Figure Vl--lt is not clear what the profile represents. 
Why not extend this profile to include the headwaters of the Charles 
River - Echo Lake? 

7. Page 10--The Mother Brook diversion from the Charles River is Jess 
than the 33 percent indicated on page 10. Although a 33 percent diversion 
is permitted by law, during low flows much less than 33 percent is 
diverted. For example, on October 20, 1973, flow in the Charles was 
53 cfs and in Mother Brook was 4.0 cfs. For the 37 years prior to 
October 1974 the average daily flow of the Charles was 296 cfs and of 
Mother Brook 80.l cfs, which is 27 percent of the flow of the Charles 
or 33-27/33=18 percent less than permitted by law. 

8. Page 73, Table VJ-2, Sources--lt would be helpful to explain the 
meaning of "low-flow factor." Wandie, 1975, provides the annual minimum 
7-day mean flow for the Charles River Village at the 10-year recurrence 
interval gage. Varying the low flow uniformly with drainage area is not 
a recommended procedure. Low flows do not correlate favorably with 
drainage area. The term "natural low flow" is misleading, especially 
in the Charles River basin. The low flows available in "Hydrology and 
water resources of the Charles River basin," 1974, by E.H. Walker, S.W. 
Wandie, Jr., and W.W. Caswell, USGS open-file report· 74-241, are more 
meaningful since they were based upon actual measurements during low-flow 
periods. However, the estimates given here may be satisfactory, depending 
upon the accuracy of the model. 
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Comments (continued) 2 

9- Page 73, footnote 3--During low flow, Mother Brook actually diverts 
much less than 1/3 of the Charles River. Thus reducing your low-flow 
estimates by about 1/3 downstream from Mother Brook results in values 
that are in reality too low. 

10. Page 128--The Mother Brook gage is at Washington Street and not at 
the diversion structure; and the Charles River at Millis gage is located 
too far downstream. The station is only 500 feet below Mill River. 

Should not mention be made of the importation of water to the Charles 
basin? 0cassional ly the MDC has used water from the Sudbury aqueduct 
to augment the low flow of the Charles River. Perhaps reference should 
be made to the law regarding diversion to the Charles when requested 
by the Massachusetts Department of Public Health. 
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United States Department 
of the Interior 

Geological Survey 
Water Resources Division 
150 Causeway Street, Suite 1001 
Boston, ¥,assachusetts 02114 

Attention: Mr. John A. Baker, 
District Chief' 

Dear Mr. Baker: 

June 15, 1976 

Re: Charles River 
Basi.'1 Plan 

Thank you for sending the comments oi' Messrs. Frimpter, Gay, 
and Wandle on the Charles River Basin Plan. The following responds 
to those comments: 

1. The title of' Figure A on Page 8 has been changed to "Drainage 
Areas" in the final draft, as suggested. 

2. A-definition of' the "a.nnua.1 minimum 7-day mean now at the 
10-year recurrence interval" now appears in the Glossary, 
and throughout the text either this terminology replaces 
that which is imprecise, or the common phrase "7-day 10-year 
low fiow'' is used with a reference to the Glossary. 

3. The inclusion of' road salt among non-point sources of' pollu
tion ha.s been made on Pages 14 (continuation of Page 12, 
paragraph last) and 66 (subsection entitled "Use of' Road 
De-Icing Sa.lt 11 added). 

4, Thank you for the information that during prolonged drousht, 
wetlands could contribute less to stream now then what they 
lose through evapotranspiration. There can be no doubt that 
at some other times, still, wetlands do indeed moderate low 
stream now. On Page 14, paragraph first, the statement that 
wetlands "tend to dampen peak nood nows and to release water 
during low now periods" has been amended to say that they 
•tend to dampen peak nood nows and normal. summertime low nows". 
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Mr. John A. Baker -2- June 15, 1976 

5. Thank you for the discharge frequency information. Your 
comment on the greater effect toward lCT«er velocities at 
low-now than at high-now periods appears to agree with 
the last sentence in paragraph 4, Page 58: "The result is 
that the Charles flows extremely more slowly at l<T« fiCT« 
tha..--i at high now". Also, the parameter 11QEXP 11 mentioned 
two sentences before is identical with the 11m11 in the paper 
by Leopold and Haddock, cited in the plan. 

6. The river profile (Page 59, Figure V-1) has been extended 
somewhat in the final draft. It is obviously a rough 
picture. 

7. The information that less than one-third of the Charles 
stream now usual1y is diverted through Mother Brook is 
appreciated. However, as the main business of the basin 
plan is the determination of -waste load allocations, which 
are o:f high legal importance, primary consideration must 
be given to the fact that the one-third figure is the 
legal limit currently in force. 

8. On Page 73, among the Sources listed for Table VI-2, the 
infomation attributed to Mr. Wandle has been changed from 
11low-now factor" to 117-<lay 10-year low now (see Appendi.:z: 1) 
at Charles River Village". Also, the term •calculated low 
flow" now replaces •natural low flow" in the heading of this 
table and in the text (Page 70, paragraph 4). Your suggestion 
that measured base flows are to be preferred to discharge 
apportioned by drainage area will be taken under consideration 
by the Division. For the present, however, we are legally 
bound by our Water Quality Standards to the _annual minimum 
7-<lay mean flow at the 10-year recurrence interval, and the 
Charles River Village Gage is the most upstream station having 
sui':ficient length of record to determine this. · 

9. See point 7, above. 

10. The Mother Brook and Mi J Ji s gages have been relocated correctly 
in Figure I-1, Page 128, in accordance with your comment. 
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Mr, John A. Baker -3- June 15, 1976 

Finally, on Page 10, paragraph 3, the following sentence 
has been inserted in the final draft: 11Somet:i.mes in low flow periods, 
up to 15 !·'.GD is diverted by the }IDC from the Sudbury Aqueduct to the 
Charles R.:..vern. This additional flow· enters the river at a po;r:t 
well-d.O','lr.stream of whe::-e the impact of the major point sources of 
pollution has attenuated to very low levels. 

\-ie a::;-e very pleased to have your review of this basin plan. 
lfnen the final d::-ai't :Ls published you will receive several copies, 

Thank you once again. 

TC!1/ JBE/ rm 

Very truly yours, 

Jt$V t? ;It,~ 
Thomas C. McMahon 

Director 
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mapc Metropolitan 

44 School Street 

Area Planning Council 

Boston, Massachusetts 02108 

Richard t.A. Ool'lerty 

EJtecu1i11e Director 
1617) 523-2454 

May 6, 1976 

Mr. John R. Elwood 
Supervising Sanitary Engineer 
Mass. Division of Water Pollution Control 
P. 0. Box 545 
Westborough, Massachusetts 01581 

RE: Charles River Water Quality Management Plan, 1976 

Dear Mr. Elwood: 

The Metropolitan Area Planning Council was pleased to receive the 
Preliminary Draft of the Charles River Water Quality Management Plan, 
1976 and to have the opportunity to review and comment upon it. 

The Council has reviewed the plan and, in general, found that it 
is substantially in conformance with the Federal guidelines and regula
tions issued pursuant to Section 303(e) of Public Law 92-500 as a 303(e) 
Basin Plan. 

Additionally, the Council would like to take this opportunity to 
make the following comments and recommendations: 

1. Final wasteload allocations should not be made until the 
Charles River Model is capable of modeling non-point 
source wasteloads as well as point source wasteloads. 

2. As indicated in the Plan, urban runoff management 
recommendations based on the Army Corps of Engineers' 
report for the Eastern Massachusetts Metropolitan 
Area Wastewater Management Study should not be con
sidered final. 

3. The Plan's recommendations that the Mother Brook Diversion 
be eliminated except for flood control purposes needs more 
analysis. 

4. Although municipal needs identified by the Plan represent 
real needs in specific communities, there is no indication 

OffiCIIH&; John J.McC.arlhy 

President 

Neal Holland 

Vice Presidenl 

Mrs.Theodore C.McKie 

$ecrelary 
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Treasurer 

H1rry A.Kellert,

-'sSt. Treasur, 



Mr. John R. Elwood - 2 - May 6, 1976 

that the communities recognize the same needs, indicating 
the need for more input from local commuDiti~s. 

The Council looks forward to working closely with the Division in 
its bi-annual update of the Basin Plan through the Council's on-going 
208 waste treatment management planning study. 

RMD/bl 
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Very truly yours, 
•... --

/') ~ - t /. __ ,_··.·~"--~-· .... 

Richard M. Doherty 
Executive Director 
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Metropolitan Area Planning Council 
44 Sc~ool Street 
Boston, Massachusetts 02108 

Attention: Mr. Richard M. Doherty 
Executive Director 

Dear Mr. Doherty: 

June 15, 1976 

Re: Charles River 
Basin Plan 

Thanks for the Metropolitan Area Planning Council's comments 
on the Charles River Basin Plan. Although your comments were not sent 
until after April 22, 1976, the announced closing date of the official 
record of the public hearing, they will be published in the basin plan 
final draft. 

The points raised in your letter are addressed below: 

1. The Division is confident in the point source waste load 
allocations developed in the Charles River Basin Plan. These 
were determined on the basis of a 1.0 mg/1 dissolved oxygen 
deficit allowance for other sources of oxygen demand, which 
amounts to about 30% (for Class Bl) or 50% (for Class B) of 
the maximum deficit allowed under summertime conditions by 
the Water Quality Standards. The effluent limits so determined 
appear to be eminently reasonable: stricter limits would not 
likely produce significant further benefit, at least until 
the impact of non-point sources can be substantially alleviated; 
limits significantly more lenient would be manifestly inadequate, 
for severe water quality degradation results from present dis
charges with secondary treatment. It must be rernanbered, too, 
that the major point sources are far separated from the major 
urban portion of the Charles (except for the proposed mid
Charles Satellite Plant, the effluent limits for which are 
stated as tentative in the plan). The estimation of the impact 
of point sources is relatively simple, but it may well be that 
the complexity of the many other phenomena impacting water 
quality in the Charles will beggar satisfactory mathematical 
description for years to come. 
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Mr. Richard M. Doherty -2- June 15, 1976 

Meanwhile, judicious attempts at modeling these phenomena 
will have to be complemented by strong efforts to obtain the 
most direct measurements possible of the magnitude of non
point source pollutant loadings - along with a good deal of 
common sense in the analysis of data, In any case, the 
Continuing Planning Process requires periodic updating of 
all basin plans so that the most accurate and current infor
mation can be incorporated into them, With the above consid
erations in mind, the Division believes there is greater 
wisdom in presenting the waste load allocations without 
qualification and moving forward with point source pollution 
abatement. 

2. We are glad you agree with us on the tentativeness of the 
urban runoff management recommendations from the EMMA Study. 

3. In the basin plan final draft the recommendation regarding 
Mother Brook has been amended to call for a study by the MDC 
of the possibility of eliminating or curtailing the diversion. 

4. The municipal needs presented in the basin plan were develaped 
by consultants to the individual communities, not by the Divi
sion. Nevertheless, it is true that in some communities there 
is controversy as to their rea·l necessity. In the final draft 
of the basin plan, the recommendation for the installation of 
sewerage in Holliston and North Bellingham is changed to a 
call for a timely decision on this matter on the part of the 
two towns. This change resulted from conments presented at 
the public hearing on the basin plan by the Holliston Board 
of Health. 

You will receive several capies of the Charles River Basin 
Plan when the final draft is published. 

Thank you once again for your comments. 

Very truly yours, 

}i;fia/ t 1tt ~~ 

TCM/JBE/ib 

Thomas c. McMahon 
Director 
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