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SPECIAL REPORT OF THE WATER RESOURCES COM-
MISSION RELATIVE TO ITS STUDY OF THE PUBLIC
WATER SUPPLY RESOURCES OF THE IPSWICH
RIVER.

Water Resources Commission,
15 School Street, Boston 02108, January 27, 1965

To the General Court of Massachusetts.
The Water Resources Commission hereby submits its report on

the water resources of the Ipswich River and surrounding com-
munities in accordance with the provisions of chapter 58 of the
Resolves of 1964. Said chapter 58 reads as follows:

Resolved , That the water resources commission is hereby authorized and directed
to make an investigation and studj r of the public water supply resources of the
Ipswich river. Said commission shall review all available information relative to
the water resources of said river and the need to establish a program for the full
protection and utilization of the Ipswich river watershed region in order to fill
future water supply needs to various cities and towns within the county of Essex.
Said commission may expend for the employment of engineers, geologists and other
experts and assistants, and for other related expenses, such sums as may be appro-
priated therefor. Said commission may request the assistance of and may consult
with any federal government agencies during the course of its investigation and
study. Said commission may report to the general court from time to time the re-
sults of its investigation and study and its recommendations, if any, together with
plans showing possible water resource developments and estimates of cost, and
drafts of legislation necessary to carry such recommendations into effect, by filing
the same with the clerk of the house of representatives, and shall file its final re-
port not later than the last Wednesday of January, nineteen hundredand sixty-five.

Insofar as water resources at the present time encompass the
jCntirc range of water use such as water supply, recreation and sport
fishing, it was deemed advisable to make as broad a study as pos-
sible. The Commission, therefore, has entered into a contract with
water supply consultants to prepare a report on the present use of
water in the area, the future water needs, and ways and means of
providing for present and future supplies. The consulting engineers
report is attached as Appendix A.
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The Division of Fisheries and Game was requested to prepare a
report on the fisheries on the river and the report is attached as

The Division of Conservation Services in the Department of
Natural Resources has prepared a report on open space needs and
recreation uses and potential on the Ipswich River which is attached
as Appendix (

A co-operative agreement was entered into with the Soil Con-
rvation Service of the Department of Agriculture to make a study

of possible reservoir sites for flood control, low flow regulation,
recreation and public water supply. A narrative report on their
findings is contained in Appendix D

The consultant on water supply reports that several communities
re presently experiencing major problems in water supply facilities.

The report also shows that Rockport and Gloucester will ultimately
need to take water from the Ipswich River to meet anticipated

although they do not lie within the drainage area of
the Ipswich IRa

It was found that by the year 2000 water will have to be brought
in from another drainage area to satisfy the water needs of the
Ipswich River Valley and adjacent towns. The most logical source
for this is from the Concord River through the old Middlesex Canal
large parts of which are still in existence. The diversion would be
made from December through May. The route of this old canal
should be thoroughly investigated as to cost of development for a
water supply channel and, if it is economically feasible, steps should
be taken in the near future to have the necessary lands in public
ownership before it is utilized for other purposes

The U. S. Soil Conservation Service has located about 60 sites as
possible impoundment reservoirs and a careful study of these should
be made in order that the most desirable ones can be acquired be-
fore they are utilized for housing development

The increased rapid expansion of housing development is rapidly
using up desirable reservoir sites and if steps are not taken soon to

set them aside for water supply development they will be lost fori
all practical purposes

Insofar as the program for public Avater supply impoundments
and di\r ersions would affect many communities, and it would appear
advisable to set up water districts to serve several communities, it
was felt that the commission should not make any specific recom-

Appendix B.
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mendations until the matter can be discussed with the communities
at interest.

It is, therefore, requested that this report be considered as an
interim report and that the final date for filing be extended to the
first Wednesday in December 1965. Legislation to accomplish this
is contained in Appendix E of this report.

Respectfully submitted,

CHARLES H. W. FOSTER
Chairman
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Engineers

89 Broad Street

Boston, Mass

January, 1965

REPORT ON WATER RESOURCES
IPSWICH RIVER BASIN

MASSACHUSETTS

WHITMAN & HOWARD, INC.
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WHITMAN & HOWARD, INC.,

Engineers,

89 Broad Street, Boston 10, Massachusetts,

January 21, 1965.

OMMissiON, 15 School Street, Boston
ictts.

Massachusetts Water Resources (

Massachi

Attention: Mr. Malcolm E. Graf, Director and Chief Engineer

Gentlemen
Re: Report on Water Resources, Ipswich River Basin, Massachusetts.

In accordance with our contract with the Massachusetts- Water
Resources Commission dated November 18, 1964, as authorized by
chapter 58 of the Resolves of 1964, we submit our report on Water
Resources of the Ipswich River Basin, Massachusetts, which will
serve as a basis for orientation of future planning and development.

Respectfully submitted,

DANIEL COLLINS.
PAUL F. HOWARD

By

Approved by

Che Commontoealth of Massachusetts

General Manager.
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Report.

I. Purpose and Scope.

The purpose of this report is to present the results of an engineer-
ing investigation of the existing and potential water resources of
the Ipswich River Watershed together with the water supply re-
quirements of some of the communities in and adjacent to the basin.
The report has been prepared to serve as a basis for future and
supplementary investigations and to present certain conclusions and
recommendations which will assist the affected communities as well
as State and Federal agencies in planning to meet future anticipated
water supply problems.

It should be pointed out that due to the limited time available
for making the engineering investigation and for preparing this re-
port it has been impossible to collect and evaluate all records which
have been compiled by the communities and other agencies over the
period of time since public water supplies were first established in
the area, however, the more important data have been reviewed and
evaluated.

Past and present population and water consumption records have
been compiled and future anticipated requirements have been fore-
cast. A relationship between rainfall and runoff in the basin has
been established and the quantity of w’ater available for public water
supply and other purposes in the basin has been estimated. In ad-
dition, various methods of increasing runoff and of storing excess
runoff through supplemental sources and a system of impounding
areas have been evaluated. Included are suggestions for the imple-
mentation of some of the more important recommendations.

11. Conclusions and Recommendations

General.
This report presents the results of an investigation of the water

resources of the Ipswich River Basin. The conclusions and recom-
mendations for the necessary planning and implementation of a
long range program for insuring an adequate water supply for com-
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munities in and adjacent to the watershed are based upon a review
and evaluation of available data and are discussed in detail in the
report.

The conclusions and recommendations of the investigation are
presented here for convenience.

Conclusions.

1. All communities in the area under consideration, with one or
two exceptions, are subject to substantial growth.

2. In the year 2020 there will be as many as 550,000 people de-
pendent upon the Ipswich River Basin for all or a substantial part
of their public water supply.

3. In the year 1963 approximately 25.9 million gallons of water
per day was diverted from the watershed for public water supplies
of which 7.0 million gallons per day came from ground water
supplies.

4. An increase in water use from 130 gallons per capita per day
in 1963 to 195 gallons per capita per day in the year 2020 can be
expected.

5. Several communities such as North Reading, Lynnfield Centre
and West Peabody are presently experiencing major problems in
water supply facilities.

6. The Ipswich River has been completely dried up in sections of
the river for various periods of time due to withdrawal of ground
water in those sections.

7. Other towns with portions of their land in the Ipswich River
Basin such as Andover, Billerica, Burlington, Georgetown, North
Andover, Tewksbury and Woburn now obtain their water from
sources outside the basin and it is expected that future demands
will also be met from outside the basin.

8. Under present conditions the safe withdrawal of ground water
and surface water can each be increased to 25 million gallons per
day without adding water from a supplementary source.

9. In the year 2020 it will be desirable to obtain approximately
85 million gallons per day from the basin, assuming that present
sources of water outside the basin are continued in use.

10. The basin cannot support future water supply demands with-
out increased storage and increased runoff from a supplementary
source.
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11. Little reliable information is available on the safe yields of
community water supplies.

12. Approximately 50 per cent of the rainfall in the basin become
available as runoff.

13. The average amount of runoff is approximately 22.4 inches
per year. There will be an annual runoff of approximately 13.1
inches at least 95 per cent of the time.

14. There will be a large deficiency of available runoff during
dry years.

15. It will be necessary to supplement the annual runoff in the
basin from sources outside the basin during dry years.

16. At tins time there is no need for supplementary water but
future requirements may make necessary a supplementary flow of
110 cfs during a six month period of dry years.

17. The most feasible source of supplementary water is the Con-
cord River, and the least expensive method of transmitting the
water is through the Middlesex Canal and sections of closed conduit.

18. The best location for discharge of the diverted water is at
Lubber Brook or the Ipswich River in the Silver Lake region of
Wilmington.

19. It will be necessary to institute a program of stream im-
provement where diverted water is discharged.

20. It will be necessary to provide large scale storage facilities to
supplement low stream flows during periods of low flow.

21. Some reservoirs will be for pumped storage due to lack of
good on-stream storage areas.

22. Impounding areas could be used for recreation and flood con-
trol purposes until needed for public water supply.

23. Future research and experience may permit the dual use of
reservoirs for water supply and limited recreation.

24. Early acquisition and development of impounding areas is
highly desirable.

25. There is a need for instituting water conservation programs.

26. If it ever becomes necessary to discharge treated sewage to
the streams it will be necessary to provide a dilution of up to ten
times the volume of sewage unless there is additional treatment
applied to the treatment plant effluent.

27. No treated sewage should be discharged above a point of
surface water diversion, and every effort should be made to keep
even treated sewage completely out of the streams.
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28. It will be necessary to form an overall authority to administer
the water resources of the basin.

29. It may be desirable for individual communities to form joint
water or sewerage districts to derive full benefit from their systems
and to keep costs at a minimum.

30. There are several sources of financial aid available and more
assistance can be expected in the future.

31. There is a need for additional detailed planning of develop-
ment and administration of the water resources of the basin so that
maximum benefits will be derived by the greatest possible number of
people.

Recommendations.

It is suggested that the following recommendations be acted upon
as early as possible. It is recommended that:

1. A comprehensive analysis of existing water supplies by the
communities deriving water from the basin be made to establish
realistic safe yields of all supplies

2. Establishment of flood plair zoning and elevation controls in
the individual communities to limit encroachment on water courses
and to keep flood damage to a minimum should be made.

3. A program of water conservation practices be established with
emphasis given to full metering of all systems, location and repair
of leaks and elimination of water waste and the fullest possible re-
circulation of industrial cooling and air conditioning water be made.

4. All communities with existing water supply sources outside
the basin continue to use and develop these supplies to the fullest
extent, and to locate and develop all available storage sites outside
the basin.

5. All communities with existing storage facilities evaluate the
possibility of increasing the effective capacity of the reservoirs
through raising the spillways, dams and dikes.

6. Necessary land, easements and rights-of-way for future trans-
mission of diverted water from the Concord River to the Ipswich
River be acquired.

7. Early acquisition of the land necessary for the construction of
the proposed storage reservoirs be undertaken.

8. Early construction of proposed impounding areas, to be used
initially for recreation purposes and ultimately for public water
supply and regulation of low stream flow, be completed.
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9. A detailed study be made of various methods of forming a
regional authority to develop and administer the water supply fa-
cilities of the basin.

10. Consideration be given by communities to the increasing of
water rates to more realistically reflect the true benefit of a public
water supply.

11. Early investigation be made by towns of their future sewerage
requirements and an evaluation of the advisability of the formation
of sewerage districts by two or more communities.

12. In all programs of stream improvements consideration be
given to the effect upon adjacent ground water supplies.

111. Rainfall Data

To assist in the evaluation of the water resources of the Ipswich
River Basin, a brief summary of past rainfall data and future prob-
able amounts of rainfall is presented. Data which was collected
for tliis report represent records back to the year 1931, although
the weather station at Ipswich was in existence prior to that time.
The two weather stations referred to in tliis report are at Ipswich
and at Middleton, in the areas of the U.S. Geological Survey river
gauging stations.

Rainfall Statistics
The mean annual rainfall in Middleton is 41.28 inches and the

mean annual rainfall in Ipswich is 44.69 inches. The minimum
monthly rainfall for the period of record used (1931-1963) is 0.21
inches at Middleton and 0.25 inches at Ipswich. The maximum
monthly rainfall for the same period was 12.71 inches at Middleton
which occurred in October 1962 and 12.17 inches at Ipswich during
January 1958. Table 1 shows the annual rainfall recorded at the
two weather stations together with the maximum and minimum
yearly rainfalls and the average rainfall at each station.

Table 2 is a listing of the average monthly precipitation for the
two weather stations. The figures indicate that the precipitation
is relatively even in its distribution over the entire year with a

difference of approximately one inch between monthly maximum
and minimum precipitations. The average rainfall for the maximum
month at Middleton is 3.93 inches and for the minimum month is
2.96 inches. At Ipswich the average rainfall for the maximum month
is 4.41 inches and the minimum month is 3.24 inches
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Table 1. — Annual Precipitation.

(INCHES.)

Yeah. Middleton. Ipswich.

i
1931 41.89 44,15

1932 [ 44.28 44.36

1933 49.96 61.98

1934 39.91 42.77

1935 38.00 42.16

1936 48.18 49.60

1937 46.74 48.72

1938 51.79 54.22

1939 30.19 35.90

1940 j 38.41 43.61

1941 | 27.08 ' 32.57'

1942 42.15 48.71

1943 32.24 37.26

1944 40.79 42.88

1945 46.29 62.77

1946 37.19 40.76

1947 36.52 37.69

1948 36.32 41.32

1949 37.42 36.06

1950 34.68 35.42

1951 ............ 46.51 47.93

1952 | 39.81 44,73

1953 48.68 63.66

1954 57.76 2 57.99 2

1955 44.16 45.90

1966 44.76 61.26

1957 30.73 33.25

1958 48.17 54.97

1959 j 41.33 46.90

1960 j 37.65 41.77
1961 46.40 49.57

1962 60.09 54.86

1963 34.88 40.46

Mean Annual Rainfall 41.28 44.69

1 Minimum.
2 Maximum.
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Table 2. —Average Monthly Precipitation.
IHES.)

Middleton. | Ipswicl

3.92 4.41
3.00 3.46
3.931 4.32
3.42 3.79
3.24 3.45
3.05 3.38
2.962 3.27
3.24 3.24‘
3.64 3.86
3.34 3.34
3.91 4.35
3.63 3.82

41.28 44.69

imum.
mum.

Month.

January

February
....

March .......
April

May

June
July

August

September

October
November
December

Totals

1 M
2 M

Anticipated Precipitation
Graphical representations of the rainfall data for the two sta-

tions is shown in Figures 1 and 2. It can be anticipated from the
figures that 95 per cent of the time an annual rainfall of at least
27.9 inches will occur at Middleton and at least 33.8 inches will
occur at Ipswich.

The relationship of rainfall and runoff is presented in Section VI
of this report.

IV. Population

The population of all communities in and adjacent to the Ipswich
River Basin, with one or two exceptions, is rapidly increasing. The
present growth trend for those cities and towns with an increasing
population is expected to continue for some time, although at a
decreasing rate in later years. The present and future rapid growth
of the area is caused by several factors including the proximity of
the cities and towns to Routes 128, 93 and 95 which provide high
speed access to Boston and to other communities in the metro-
politan area. In general the area south of Route 128 has received
the major portion of the post-war growth and future rapid popu-
lation increase can be expected to be concentrated in the areas

Factors Affecting Population Growth.
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north of Route 128 in this section of the state. The pattern of
population migration in this area corresponds generally with other
suburban areas equidistant from Boston. In addition to location
and ease of access other factors have a major influence on the growth
of a community such as water, sewerage, zoning, schools, property
taxes, industry, etc. Any one of the above factors can result in
an increase or decrease in the rate of growth in a community.

In forecasting the population of a community or area all of the
above growth factors must be considered and evaluated. Some
towns do not have master plans but all have zoning regulations
although some communities are anticipating changes in their zon-
ing requirements. In most cases the changes in zoning regulations
tend to limit the potential growth of the community while attempt-
ing to attract business and industry and thus broaden the tax base.
In several communities the development of industrial and commer-
cial areas is discouraged or prohibited by zoning regulations. The
relatively recent emphasis on multi-unit dwellings and upon urban
renewal in older communities in the eastern section of the state is
changing the anticipated growth or population loss of many cities
and towns.

Table 3 indicates the past population of communities now obtain-
ing a substantial portion of their public water supply from within
the Ipswich River Basin.
Table 3. Population of Communities now Diverting Water from Ipswich River

■in for Public Water

1920. 1930. 1940. 1950. 1960.1910

18,650

11,108 12, 11401

2,044 5,488

18 102,320 98,121

911 1,165 1,594 2,297 3,927ield

1,129 1,195 1,712 2,348 2,916 3,718

1,059 1,286 1,945 2,886 4,402 8,331

5,721 19,552 21,345 21,711 22,645 32.202 A15,721

43,353 41,213 41,880 39,211

1,150 1,412 3,351

1,858 2,581 4,013 4,645 7,039 I 12,475

Note. Populations from U. S. Census Bureau decennial census.
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Table 4 lists the population of cities and towns which could ob-
tain a substantial part of their public water supply from the basin

Table 4. Population of Communities with Potentialfor use of Water from Ipswich
River Basin for Public Water Supplie

1910. 1920. 1930. | 1940. 1850. 1960.Cc

18 588 652 778 926 2,010

Gloucester 24,398 22,947 24.204 24,046 25,167 25,789

6,201Ipswich
"^^Rockport

544

4,231 4,6164 10

i,:

from U. S. Census BurNote. Pop

In addition to the populations shown in Tables 3 and 4, Gloucester,
Ipswich and Rockport have an additional summer population of
approximately 34,000. The number of summer residents is expected
to increase in the foreseeable future but at a slower rate than that
for permanent resident

ited in the watershed or adjacentThere are other towns partly lot
to it for which it can be expected there will be future water supply
problem

These towns can find adequate supplies in other river basins in
most cases and where adequate water cannot be obtained a joint
supply with other communities outside the basin is indicated as the
most feasible solution to their supply problem

Future Population.

In forecasting future population of present and potential users
of public water supplies in the basin, use was made of existing master
plans, studies and reports which became available during the
progress of this investigation. The following Table 5 shows recent
and anticipated populations and population densities for present

potential users of water from the basin for the years 1960, 1980,
2000 and

As will be noted the communitv with the greatest population
density is the city of Lynn while that with the lowest density is the
town of 1

It is possible that other communities not listed, may find it neces
}plement existing water supplies with water from thissary
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watershed. If this condition should arise the increased population
dependent upon the watershed would be minor when considered
with the total populations listed in Table 5.

Table 5. Projected Populations for Present and Potential Users oj Water from the
Ipswich River Basin.

20201960 1930 2000

Are;
Density Density DensityCommunity. Acr

Popu- Persons Popu- j Pei sons Popu- Persons Popu- Persons
lation. Per Acre, lation. Per Acre, lation. Per Acre, lation. Per Acre.

108 3.74 46,000 4.83 56,900Bev
Box ,010 0.13 8.100 0.53 12,200 0.80 16,700 1.10

8,700 21,926 2.51 31,100 3.57 41,000 4.71 45,80 C
28,000 1.65 29,500 1Glow

11,400 1.61 15,100 1.60 17,200 1

Ipswicn . 21,200 8,544 0.40 13,200 0.62 16,500 0.78 0.93

478 14.10 95,000 14.17 96,000 14.31 96,500 14Lyn

400 1.29 14,200 2.18 18,500 2.85 22,000

Middleton . 9,100 3,718 0.41 12.500 1.38 20,000 2.20 23,000 ; 2.53
North Reading . 8,500 8,331 0.98 16,000 1.88 22,500 2.64 26,200 3.08

Peabody 10,500 32,202 3.06 43,200 4.11 52,000 4.95 56.000 5.34

4.63 32,800 5.20 34,000 5.40Re

1.50 8,100Rockport . 4,600 4,616 1.0(

0.45 7,200 0.59 8,100 0Rowley 0.23

7.06Salem 90

Tops Held 0.91 8,200 1.000.41

21 7,000 1.40 7,100 1Wenhi

.000Wilmington . 10,900 12,475 1,14

Totals . . 174,800 331,487 1,89 429,800 2.46 502,400421

V. Public Water Supplies
General.

At the present time there are approximately 21 communities
which have water supplies, either public or private, in the Ipswich ;
River Basin. Of these there are 13 cities and towns which derive aff
or substantial parts of their public water supplies from the basin.
The public water supplies are obtained from both surface and ground
water. In addition to those communities with existing water sources
in the basin there are others that could beneficially utilize available
water from the basin either now or in the future. A review of the
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past history of the major water users in the area has shown an in-
crease in the per capita rise as well as total water use. As a result
the communities are faced with not only an increased number of
persons dependent upon public water supply but in addition each
person can be expected to increase his consumption throughout the
foreseeable future. This will place an increasing burden on the
storage and distribution facilities in addition to the burden on water
supply systems. Many towns in the area have anticipated these
problems and have taken positive action by planning for future
;rowth and increased water needs while others have made few if
ny plans for the future. It would be prudent for all communities

to make a periodic inventory of their entire water system together
with other critical municipal facilities and plan ahead to meet future
requirements in an orderly and economical manner.

Table 6 indicates the total annual and daily water consumption
for the thirteen communities which are now diverting substantial
quantities of water from the basin for the past ten years of record
and for the years 1940 and 1950.

The figures in Table 6 do not necessarily show the total quan-
tity of water taken from the basin since some communities such
as Lynn, Lynnfield and Peabody are not entirely dependent upon
the Ipswich River Basin for their entire water supply. All three
communities obtain a portion of their supply from the Metropolitan
District Commission system as well as from other sources outside
the basin.

Table 7 indicates the total annual and daily water consumption
for cities and towns which could develop supplies in the basin.
These communities, with the exception of Boxford which has no
public water supply, now obtain their water supply from outside
the basin. There is a strong possibility that these communities
could become dependent upon the water resources of the Ipswich

Basin to supplement their existing supplic

Future Water Supply Requirements.

In every community listed in the two preceding tables the domestic
and public use of water has shown an increasing trend and this is
expected to continue in the foreseeable future. A trend of indus-
trial water use is less apparent. Cities such as Peabody and Salem

Water Supply Statistics.
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have shown a decrease in the amount of water used for industrial
purposes. As the industrial base of a community changes from a
type using large volumes of water such as tanneries or plastics
manufacturing to those employing large numbers of people but
using little process water, such as electronics and research firms,
the quantity of water is correspondingly changed. The industrial
and commercial potential of a community is dependent upon many
factors such as zoning, labor market, accessibility to transportation,
community tax structure, waste disposal facilities and the adequacy

inadequacy of a water supply, either public or private.
To accurately forecast the future water requirements of a com-

munity or region it is necessary that not only the domestic and
public uses of water be anticipated but it is also necessary to antici-
pate future commercial and industrial uses. Several of the towns
in the watershed have little or no industrial or commercial activity

and do not presently permit or encourage it.
An analysis of the various water uses by communities in the area

was made to aid in the determination of future requirements. The
quantity of water used in industrial and manufacturing plants, where
of a significant amount, was determined for each community from
community records were available and estimated where no records
were available. During the year of 1963, the present and potential
users of water from the basin used an average of 43.2 million gallons
of water per day at a rate of 130 gallons per capita per day for all
uses. Of the total of 43.2 million gallons per day over 15 million
gallons per day was used for process water, cooling water and air
conditioning in industrial firms. It has been assumed, for the pur-
pose of projecting total -water requirements, that there will be an
increase in the industrial and commercial use of water in the area.

The total quantity of water diverted from the Ipswich River
Basin for public water supplies during 1963 was approximately 9.36
billion gallons (25.9 million gallons per day). Of this total approxi-
mately 7 million gallons per day is obtained from ground water

and the remainder is taken from the Ipswich River and
•bther surface supplies.

In the preparation of Table 8 an average annual increase of 1.8
per cent in the quantity of water used per capita per day for domestic
and public uses was assumed. This amount of increase was derived
from recent national water usage statistics indicating an increase
of between 1.6 and 2.0 per cent per year. It was further assumed



28 HOUSE No. 4100. [JUNE

that in the future water supply systems will be extended to serve
everyone in the community, although this is not the case in all
cities and towns at this time.

able 8. —Anticipated Daily Water Consumpt

1963 1930 2000 2020

Community. | Per ! Per Per Per
| Capita ! Total Capita Total Capita Total j Capita Total

gpcd. I MOD. gpod. MOD. gpcd. MOD. || gpcd. MOD.

Beverly .... 106 3.91 136 0.38 108 9.69 200 12,40^
Boxford

....
- 100 0.81 128 1.66 154 2.58

Danvers .... 80 [ 2.00 104 3.24 129 5.31 157 7.18
Gloucester*

.... 117 3.42 153 4.13 182 5.70 212 6.97
Hamilton .... 60 0 33 77 0.88 100 1.51 121 2.08
Ipswich*

.... 96 0.94 132 1.74 166 2.92 200 4.15
Lynn 161 15.15 182 | 17.30 209 20.00 235 22.70
Lynnfield

.... 83 J 0.40 110 j 1.56 140 2.59 170 3.74
Middleton .... 65 0.26 101 j 1.26 118 2.36 140 3.21
North Reading ... 56 0.45 | 80 | 1.27 94 2.12 117 3.06
Peabody .... 164 5.75 | 192 j 8.29 212 11.00 230 12.89
Reading .... 80 1.67 125 i 3.64 133 4.36 162 5.51

Rockporf .... 101 0.60 133 j 1.18 164 1,69 200 2,24

Howley 89 | 0,16 113 j 0.62 143 1.03 173 1.40
Salem 146 ( 5.70 168 j 6.33 202 7.30 233 8,40

Topsfield .... S3 0,25 108 j 0.65 141 1.06 167 1,37

Wenham .... 61 0.19 76 { 0.46 96 0.67 120 0.85
Wilmington

.... 142 2.00 149 2.98 169 4.23 193 5.60
Total .... 130 43.2 146 62.7 169 85.0 196 106.3

Total Industrial . . . 47 15.7 44 18,7 39 19.9 38 20.4
Total Domestic . . . | 83 27,5 102 [44,0 130 05.1 158 85.9

* Allowance made forincreased population during July and August.

A graphical representation of the anticipated trend of daily water
consumption by communities in the Ipswich River Basin is shown
in Figure 3 at the end of this section of the report. £

The increase in the domestic water consumption per capita is due
in part to the increasingly widespread installation of water consum-
ing devices such as garbage disposals, washing machines, dish-
washers and increased use of lawn sprinklers. The total industrial
water consumption will probably increase, although the quantity of
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industrial water per capita will probably decrease because of the
trend in the area away from industries using extremely large quan-
tities of process water.
Conservation of Water Resources

The projected water consumption quantities are considered to be
a maximum for the periods covered by this report, however these
quantities could be somewhat reduced by the practice of water
economy. As the populations and individual water use continue to
increase the facilities of all communities will be required to support
greater demands. Several suggestions are presented here as a guide
to effecting more advantageous use of water resources. To achieve
the maximum possible benefit from these suggestions it is recom-
mended that they be instituted as early as possible by the com-
munities.

1. Metering. In the course of preparation of this report it was
determined that the proportion of services metered varied betweer
three per cent and 100 per cent as reported to the Massachusetts
Department of Public Health. It has been observed over a perioc
of years that the installation of m
amount of water used by the con:
awareness by consumers that all w
being paid for by them, resulting
waste and a more rapid repair of
that full metering of a communit
metered reduced the amount of w

Ters tends to greatly reduce the
;umer. This is due to increased
iter passing through the meter is
in a general reduction of water
leaks. Recent surveys indicate

y that had previously not bee
ater used by as much as 50 pi

cent. Correspondingly high savings were realized when partially
metered areas were fully metered. It is recommended that all com-
munities review their metering practices and if possible provide for
complete metering of their public water supply as an effective means
of conserving water and of putting payment for water use on an
equitable basis.

2. Leaks. Although it is beyond the scope of this report to
make a determination of the quantity of water lost through waste
and leaks, it can be safely assumed that the average system can lose
from three to ten gallons per capita per day from system leaks and
from 15 to 40 gallons per capita per day from wastage. This
quantity of water has in some cases been found to be as much as
50 per cent of the total water used in a community. As a further
means of reducing the demand on water supply facilities it is recom-
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mended that wherever possible, municipal water authorities under-
take leak surveys and institute a program of repair and replacement
of defective sections.

3. Industrial Air Conditioning and Cooling Water. The use of
public water supplies for industrial air conditioning and process
cooling water is common practice where the supply is available and
in many areas this accounts for a large portion of the total demand
on the system. The installation of cooling towers to permit re-
circulation of cooling water can substantially reduce the total water
used and decrease the load on the water distribution system and
sewerage system, providing a multiple saving. It is recommended
that where this condition exists the community urge large water
users to adopt the practice of recirculation. Whenever possible, all
water which is of suitable quality should be discharged to surface or
ground water and not discharged to a sewerage system.

4. Public Education. A fourth and very important means of
effecting water conservation is through public education and pub-
licity. The initiation of an effective campaign to make the public
aware of the long term advantages of a well operated public water
supply system, free from waste and unnecessary usage can result
in making the ultimate use of existing and future water resources.
Tins program of education should be a co-ordinated effort with all
interested governmental agencies participating.

The Ipswich River Basin provides water to a large number of
water supply systems ranging from wells with a yield of a few gal-
lons per minute to large ground and surface supplies with a yield
of several million gallons per day. The location of the existing
municipal water supplies in the basin are shown on Plate 1.

The existing supplies for Lynn and Salem-Beverly are all surface
supplies. Peabody and Danvers-Middleton have both surface and
ground water supplies. All other towns now obtaining water from
the basin use ground water sources.

The city of Lynn, under provisions of existing legislation, diverts
water from the Ipswich River during the months of December
through May inclusive, and then only that in excess of ten million
gallons per day. The diverted water is discharged to storage ponds
and then through a series of brooks, pipes and ponds to the city
water system. The quantity of water diverted is limited by the

Existing Water Supply Facilities.
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capacity of storage facilities. The city has other sources of supply
located in other watersheds and from the Metropolitan District
Commission.

The city of Peabody is permitted to divert water from the
Ipswich River to Suntaug Lake, using the same pumping station
as Lynn, for the same yearly period and only that water in excess
of ten million gallons per day. The diverted water is stored in
Suntaug Lake for a period of time and then discharged to the sys-
tem without treatment other than chlorination. The quantity of
water which the city can divert from this source is limited to 1,500f million gallons in any calendar year. The city also derives a portion
of its water supply from the M. D. C. and from wells in the Norris
Brook area.

The Salem-Beverly Water Board is permitted to divert water
from the Ipswich River at a point in Topsfield to Wenham Lake and
Putnamville Reservoir from December to May, inclusively, and
then only in excess of 20.0 million gallons per day and to a limit of
3,000 million gallons in any one year. In addition the board ob-
tains water from Wenham Lake and Longham Reservoir. The
maximum quantity that was diverted in any one year was 1,534
million gallons. All surface water diverted by the board from all
sources is provided with treatment.

The towns of Danvers and Middleton derive water from Swan
and Middleton Ponds and Emerson Brook in addition to a system
of wells adjacent to the Ipswich River. At the present time there
is no treatment of the water except for chlorination.

All other towns now diverting water from the basin obtain their
water from ground water sources.

Some communities such as Gloucester, Rockport, Ipswich and
Lynn now obtain all or substantial portions of their water supply
from areas outside the basin. During the preparation of this report
it has been anticipated that these cities and towns will continue
to make use of their present sources of supply and to make use of
water from the Ipswich River Basin to supplement their present

There is the possibility that some of the present water
supply sources outside the basin will become diminished or have to
be abandoned. To anticipate this possibility an increase in the
amount of water which will have to come from the Ipswich River
Basin over and above that now diverted by these communities, has
been anticipated. The principal future anticipated water users and
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the quantities of water which will be required together with the
probable sources of water in the year 2020 are shown in Table 9.

Table 9. —Anticipated Daily Water Consumption, Year 2020
(million gallons per day.)

Source.

Ipswich I Outside
Community. River : Ipswich River IBasin. j Basin, Total.

Beverly 12.40 - 12.40

Boxford • 2.58 - 2.58

Danvers 7.18 - 7.18

Gloucester ........ 3.47 3.50 6.97

Hamilton 2.08 - 2.08
Ipswich 3.15 1.00 4.15
Lynn ......... 6.70 16.00 22.70
Lynnfield 3.74 - 3.74

Middleton 3.21 - 3.21

North Reading 3.06 - 3.06
Peabody 12.89 - 12.89
Reading 5.51 - 5.51
Rockport 1.64 0.60 2.24
Rowley 1.40 - 1.40
Salem 8.40 - 8.40
Topsfield 1.37 - i 1 1,37
Wenham 0.85 - 0.85
Wilmington 5.60 - 5.60

Total 85.23 21.10 106.33
Total Above South Middleton .... 37.50 16.00 53.50
Total Below South Middleton .... 41.73 5.10 52.83

As indicated in Table 9, it will be desirable to obtain approxi-
mately 85 million gallons of water per day from the watershed in
the year 2020. The water must come from both surface and ground
waters. The U.S. Geological Survey Ground Water Branch
has estimated that a withdrawal rate of ground water of approxi-
mately 25 million gallons per day can be sustained under present
conditions. This quantity can be increased by extending the period
of recharge of the ground water reservoirs to include those periods
when there presently is little or no recharge accomplished. If the
quantity of water to be obtained from the basin is increased to
include that anticipated from potential users outside the basin
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the quantity of runoff cannot meet the demands during years of
low precipitation and runoff. To provide all water that will be
needed during the period covered by this report it will become nec-
essary to supplement both the available runoff in the basin and the
quantity of water stored. A comparison of the storage require-
ments and the necessity of supplementary sources of water is made
later in this report.

Safe Yield of Existing Supplies

A collection of data covering safe yields of existing water supplies
was attempted, both through the Massachusetts Department of
Public Health records as furnished by the cities and towns and
through some of the communities. A review of available data
indicated that the methods and standards for determining safe
yields are in many cases inaccurate and incorrect, and for that
reason no safe yield data is incorporated in this report. So that
each community will be aware of the safe yield of its water supply,
it is recommended that the communities review their data and
make necessary additions or corrections using good engineering
practice. In this way the municipality can intelligently plan for
expansion of their system when the demand approaches the safe
yield.

It is strongly recommended that the existing sources of water
be maintained and that the Ipswich River Basin be used only to
supplement existing sources.

Description of Drainage Area.
The drainage area of the Ipswich River is shown on Plate 1 and

includes parts of 19 cities and towns in Essex and Middlesex coun-
ties. The river basin is approximately 24 miles long and at the
widest point is 11.5 miles wide. The drainage area is characterized

.Iby a few individual hills or groups of hills and by extensive swamps
and lowlands. The river has a number of brooks feeding it from
both the north and south. In addition to the tributary brooks
there are approximately 40 major ponds and lakes, some of which
serve as sources of water supply for towns in the basin. The grad-
ient of the Ipswich River is very flat, dropping 115 feet in 35 miles
of length.

VI. Stream Flow Data.
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For purposes of this report, the basin has been divided into three
areas: (1) the drainage area above the gaging station at South
Middleton; (2) the drainage area between the gaging stations at
Ipswich and at South Middleton; and (3) the drainage area tribu-
tary to the tidal zone of the river below the dam at Ipswich. The
entire drainage area of the river covers approximately 155 square
miles, the drainage area above South Middleton covers approxi-
mately 43.4 square miles, while the drainage area above Ipswich
covers approximately 124 square mile

The gaging station at South Middleton has runoff records which
station at Ipswich has recordsdate back to 1938 and the gagii
riod of record at South Middle-dating back to 1930. During the [

ton (1938-1962) the mean annus noff was 22.3 inches (16.8
he minimum annual runoffbillion gallons of water per year)

was 11.0 inches (8.3 billion gallc is) and the maxirni
runoff was 34.4 inches (26.0 billio

During the period of record at Ipswich (1930-1962) the mean
annual runoff was 22.4 inches (48.4 billion gallons of waterper year).
The minimum annual runoff was 11.1 inches (24.1 billion gallons)
and the maximum annual runoff was 32.8 inches (70.8 billion gal
Ions). As will be noted the mean annual runoff, measured in inches
at both stations is nearly equal.

The minimum observed daily runoff at South Middleton was
0.1 cfs and at Ipswich was 1.0 cfs. However, at times in Reading,
Middleton and in Wenham the river bed has been completely dry
due to diversion of water for public water supply. The river car-
ried flows both above and below the foregoing points of diversion
indicating withdrawal of water directly from the river. The mo-
mentary maximum observed runoff at South Middleton was 782
cfs and at Ipswich was 2,610 cfs.

Tables 10 and 11 show total annual rainfall and runoff, the ratio
of runoff to rainfall and the maximum and minimum flows at South
Middleton and Ipswich, respectively.

An analysis of the rainfall and runoff data indicates that at
South Middleton approximately 55 per cent of the rainfall would
reach the gaging station if no water was diverted for public water

Gaqinq Station Sic

Note. All runoff figures in this report, unless otherwise indicated, have been adjusted to include water
diverted upstream of the station for public water supplies.
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supply and at Ipswich approximately 49 per cent of the rainfall
would reach the gaging station as runoff. The remainder of the pre-
cipitation falling in the drainage area is returned to the atmosphere
through evaporation and transpiration by vegetation. Figures 4
and 5 show a graphical relationship of rainfall and runoff at each
gaging station.

Table 10. Mean Annual Rainfall and Runoff at South Middleton.
(instantaneous.)

Maximum I Minimum
Per Cent Runoff Day Runoff

Year. Rainfall. Runoff. Runoff. (Observed). (Observed).

1938 608 cfs
1939 30.19 inches 19.09 inches 63 400 0.95 cfs
1940 38.41 20.98 55 387 0.7
1941 27.08 11.01* 41 194 0.5
1942 42.15 18.82 45 333 0.45
1943 32.24 19.25 60 280 1.0
1944 40.79 18.92 46 224 1.25
1945 46.29 24.86 54 347 4.4

1946 37.19 22.70 61 490 4.1

1947 36.52 17.04 47 297 3.6
1948 36.32 22.06 61 646 0.6
1949 37.42 13.27 35 171 0.5
1950 34.58 15.10 44 329 0.55
1951 46.51 24.87 55 324 0.75
1952 39.81 23.11 58 392 1.55
1953 48.68 27.31 56 426 0.3
1954 57.76 34.412 60 530 0.5
1955 44.16 28.42 64 302 0.7
1956 44.76 27.13 61 497 0.85
1957 30.73 13.21 43 232 o.l*
1958 48.17 32.78 68 682 0.15
1959 41.33 21.14 51 354 1.0
1960 37.55 21.89 58 334 0.9
1961 46.40 26.84 58 361 1.3
1962 50.09 31.57 63 7822 2.3

Average 22.3 inches 54.5

1 Minimum.
2 Maximum.
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The percentage of rainfall which becomes available a
stations varies with the time of the year as indicated in Table 12
The high percentage ofrunoff during winter months is due to several
factors, the most important being little recharge because of already
filled ground-water reservoirs, frozen ground conditions, snow melt
iecreased water use and decreased evaporation and transpiration.
During the summer and fall the percentage of runoff decreases be
cause of increased water use and increased evaporation and trar
piration

Fhe relationship of runoff to rainfall, both annually and sea-
nally can be expected to continue as long as existing conditio:

in the watershed remain substantially unchanged. As the basin
becomes more heavily developed the rate and quantity of runoff can
be expected to increase.

The quantity of runoff which can be made available tor water
supply, recreation and other uses over a period of years can be pre-
dicted with a reasonable degree of accuracy as long as the charac-
teristics of the drainage area remain substantially the same. The
prediction of future runoff quantities is based upon the projection
of past runoffs. The statistical probability of a given annual runoff
occurring during a subject year can be determined from the curve
shown on Figure 6 which follows.

Future Available Runoff.
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From the curve it can be noted that a runoff of 13.1 inches or
more will probably occur at each gaging station 95 per cent of the
time, or 19 years of every 20 years. The recorded minimum runoff
of 11.0 inches will probably reoccur 3 per cent of the time, or once
every 33 years. To determine the amount of runoff available for
use in the basin a 5 per cent year (13.1 inches of runoff) has been
assumed. Based upon the five per cent year a total volume of
runoff of approximately ten billion gallons (27 MGD) of water
will be available annually in the basin above South Middleton and
a total of approximately 28 billion gallons (77 MGD) above Ipswich.
The future water supply requirements, as shown in Table 14, indi-
cate an anticipated daily water demand of 37.5 MGD above South
Middleton and approximately 85 MGD for the entire basin above
Ipswich, resulting in an anticipated deficiency throughout the
basin. To make up this anticipated deficiency it will be necessary
to supplement the normal stream flow for at least a part of the
year and to provide off-stream storage to equalize stream flow
throughout the year.

For water supply purposes, the primary interest is the determina-
tion of minimum flows. However, for the safety of a structure used
to impound stream flow or for the size of pumping facilities neces-
sary to divert excess runoff it is necessary to determine the maximum
floods which have occurred or could be expected to occur. The
Commonwealth of Massachusetts Department of Public Works
has determination of the floods which can be expected at
various locations in the watershed based upon the Kinneson-Colby
Flood Flow Formula. Table 13 summarizes the flood flow deter-
mination for several locations.

Maximum Recorded and Anticipated Runoffs.

Table 13. Flood Flow Determination by Kinneson-Colby Flood Flow Formula
(cubic feet per second.)

1 Maximum
Minor Major 1 Rare Observed

Location. Flood. Flood. j Flood. Flood.

At Ipswich Gaging Station . . . 1,940 3,710 6.080 2,610

At Route 95 .SS 1.435 2,760 4,480

At WashingtonfStrect Bridge North
Reading .fpji 1,180 2,0/0 3,510

$4
At South Middleton Gaging Station . 1,105 2,020 3,340 782
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As indicated, the maximum observed discharge at Ipswich was
less than the computed major flood while the maximum observed
flood at South Middleton was less than the computed minor flood.
If there is any appreciable change in the character ot the watershed,
the potential floods should be recalculated to reflect such changes.

Changes in the river channel have been proposed and in one area
in North Reading the changes have been carried out. The changes
consist ofregrading the stream bed, profile, widening and straighten-
ing the channel. This will increase the possibility of greater maxi-
mum flood flows. It would however appear unlikely that the maxi-
mum anticipated flood would exceed the computed major floods
indicated above.

Am additional effect of channel improvement in the basin will be
a tendency for general lowering of the water table and a decrease
in the yield of ground water supplies in the immediate vicinity of
the improvement.

Supple,an kinj Stream Flow and Required Storage.
To illustrate the need for supplementary stream flow and addi-

tional storage several mass diagrams have been prepared. The
diagrams are for the drainage area above the South Middleton
gaging station and for the entire drainage area above the Ipswich
gaging station.

The following assumptions have been made in the preparation of
the diagrams:

(1) Runoff for the five per cent dry year (13.1 inches).
(2) Xo discharge of treated sewage effluent above South Middle-

ton.
(3) A requirement of 35.7 MGD dilution water for sewage dis-

posal between South Middleton and Ipswich.
(4) Minimum stream flow of 15 cfs at South Middleton and

fs (35.7 AIGD) at Ipswicl

rtion of the water diverted for public water supply will
water reservoir through lawnulable for recharging the ground water reservoir through law

ring, water system leakage and subsurface disposal of sewag'em leakage

6) The loss of water through evaporation of new impounding
mcreas

hhe following Table 14 shows the annual wrater demand for
areas above South Middleton and Ipswich in the year 2020. The
water supply requirements are taken from Table 9. Table 14 is
illustrated graphically by Figures 7 and 8.
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4the year 2020 it will be necessary to supplement the runoff at
Ipswich with approximately 1.0 inches of water per month for a
six month period each year (December-May).

To insure an adequate runoff during years of low flow it is recom-
mended that the normal runoff in the basin be supplemented with
approximately 110 cfs (2.8 inches/month at South Middleton) from
a source outside the basin. This quantity would be added to nor-

Table 14. Annual Water Requirements Year 2020.

Figure 7 illustrates that during a five per cent dry year
runoff in the basin is inadequate to furnish all water required in
the year 2020, whether or not a portion of the water supply demandc

is met from sources outside the basin. To meet water demand
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mal runoff in the basin from December through May during dry
years so as to permit ample storage for the summer and fall months.

Table 15 shows the total annual water requirements for the area
above South Middleton and for the entire drainage area above
Ipswich for the years 1980, 2000 and 2020.

Table 15. Annual Water Requirements

2020,1980. 2000.

At South Middletc
Water Supply

Evaporation 1.0 1.0 1.0

Minimum Stream Flow 4.7 4.7 4.7
Recharge to Ground Water -0.7 -0.9 -1.2

Total Required 16.1 19.4 22.6

At Ipswich.

Water Supply 7.7 11.1 14.2
Evaporation 0.6 0.6 0.6
Minimum Stream Flow 3.3 4.3 6.0
Recharge to Ground Water -1.2 -1.6 -1.9

Total Required 10.4 14.4 18.9

The determination of storage requirements for both areas during
the planning period of this report is shown on Figures 9 through 14,
and in Table 16.

Table 16. Required Water Storage.
(MILLION gallons.)

19?,0. 2000. 2020.
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sary quantity of surplus water during the period of necessary diver-
sion, and could be utilized to supplement the normal runoff in the
Ipswich Eiver Basin either as direct stream flow during dry periods
or for use as part of off-stream storage during periods of greatest
stream flow. These rivers are the Merrimack, Concord, Shawsheen,
Parker, Aberjona and the Saugus rivers. Because of the requirement
for relatively large volumes of water for public water supplies in
the area above South Middleton it is necessary that much of the
diverted water be introduced into the upper section of the drainage
area. A review of runoff data for the several watersheds considered
revealed that only the Merrimack and Concord rivers discharge
sufficient volumes to supplement the flow in the Ipswich River.
Other rivers occasionally have runoffs which could support the re-
quired diversion but do not have a consistently adequate runoff.

At the most logical points of diversion the elevation of the
Merrimack River, above Pawtucket Dam, is approximately 20-25
feet below the elevation of the Concord River at North Billerica.
The Concord River at this point is approximately 15-20 feet higher
than convenient points of discharge in the Ipswich River Basin.
The diversion of water from the Concord River to the Ipswich
River by gravity would appear to be possible while the diverted
water from the Merrimack River would require pumping one or
more times.

Methods of Transmission of Diverted Water.
During the latter part of the eighteenth century and the first

half of the nineteenth century the Middlesex Canal between Lowell
and Boston was constructed and used for transportation of pas-
sengers and goods. The canal continued in use until the advent of
lower shipping rates introduced by the railroads. The canal was
abandoned in 1860 and has not been used for water-borne tran
portation since then. At this time the canal and dikes are still in
existence for much of its length and in some areas is in surprisingly
good condition, although overgrown with brush and trees. Sec-
tions of the canal between the Merrimack River and the Ipswich
River have been filled in and otherwise destroyed as a result of
housing, industrial, railroad and highway construe

The source of water for the operation of the canal was the Con-
cord River. The canal reached its highest elevation at this point
and dropped to the lower elevations at Lowell and Boston through
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a series of locks. The elevation of the canal at the Concord River
is approximately 109. The canal passed inside the Ipswich River
Basin in the Silver Lake section of Wilmington, intersecting the
upper ends of Lubber Brook and the Ipswich River as well as other
streams in the watershed.

To make use of the Middlesex Canal as a means of transmitting
diverted water to the Ipswich River Basin it would be necessary
to clear the existing sections of the canal of all vegetation and debris
and to reconstruct some sections that have been destroyed. In
some sections where the canal was destroyed to accommodate hous-
ing and road construction it would be necessary to construct closed
conduits. The canal passed 25-30 feet over the Shawsheen River
in an aqueduct, which has deteriorated and is no longer suitable
for the transmission of water. There is currently under construc-
tion, a large number of homes in and parallel to the canal in the
area immediately east of the Shawsheen River. The construction
of a closed conduit would be necessary at the river and in this area
of housing development. The clearing, improvement and recon-
struction of existing sections of the canal and the installationfof
sections of closed conduit for the transmission of water between the
Concord River and the Ipswich River Basin is possible and practical
from an engineering standpoint.

Diversion of Water from the Concord River.

A comparison of the benefits to be derived from storage and
pumping from the Merrimack River to the Middlesex Canal during
the periods of low flow in the Ipswich River, or of using excess
water from the Concord River and pumped storage adjacent to the
Ipswich River during winter and spring, indicates that the latter
is more beneficial. It will be necessary to provide storage in the
Ipswich River Basin regardless of the source or method of provid-
ing supplementary water. It would therefore appear less expensive
to pump once with diverted water from the Concord River than to
pump two or more times with diverted water from the Merrimack
River.

It is proposed that water be diverted from the Concord River
during the months of December to May inclusive and that this
water be stored in the Ipswich River Basin for use during low flow
periods. The minimum recorded monthly runoff at the Concord
River for the period of proposed diversion is 146 cfs and the mini-
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periods of low flow w
ion of 110 cfs would not deplete wir r

Klo 1 t
i

posea diversion and
mm six month runoff period for the Concord River

lo insure adequate stream flow in the Concord River below the
of diversion it is recommended that the desirable minimum

dished and only that quantity in excess of theriver nor
;ired minimum be diverted to the Ipswich Ri
Although the diversion of water from the river is not immediate

required, rapid development of the Ipswich River Basin could make
the added water necessary within a few years. At present, much
of the canal has not been destroyed or been subject to encroach-
ment by housing development or highway construction, however
recent observations indicated that more and more of the canal will
be destroyed as housing development in the area increases. Al-
though the immediate need for water is not pressing it would be
prudent to take the necessary steps to preserve as much of the
original canal as possible and to reserve routes which may become
necessary for the construction of conduit.

Location of Discharge of Diverted Water.

There are several alternate locations for the discharge of the
diverted water from the canal to the Ipswich River Basin. The
discharge could be made at Lubber Brook at the upper end of the
Ipswich River or at a brook between the two streams which would
in turn discharge to the Ipswich River. The points of discharge ear
shown on Plate 1. Whichever point of discharge is used it would
be necessary to institute an extensive program of stream improve-
ment of the receiving waterway to prevent serious flooding in the
area.

The introduction of diverted water to the watershed, coupled
with large-scale storage in the upper areas of the watershed will
provide adequate water for all foreseeable requirements.

Mternate Methods of Furnishing Added 11 ater to the Wilmington
Reading Area.

There are several alternate methods of providing the necessary
water to communities in the Wilmington-Reading area. One
method would be a combination of storage and pumping from the
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Merrimack River to the Middlesex Canal during sum
he Concord River duringand using the excess flow tror

and spring. This method was not further considered because of the
duplication of pumping facilities required and the relatively long
force mains and closed conduits as well as extensive canal improve-
ment between the Merrimack and Concord rivers.t

The alternate method outlined above would result in a decreased
necessity tor storage of water but would make for much more dirt
cult construction and for higher operating costs than would the
recommended method of diversion from the Concord River.

It is recognized that the quality of the water in the Concord
River is not the highest, however it is anticipated that before this
program is instituted the program in the State for pollution abate-
ment will have done much to improve quality. In any event much
of the diverted water will be used for pumped storage and as such
will undergo natural purification while in storage and when re-
leased would serve primarily to maintain minimum stream flows
and to recharge ground water reservoirs.

If this suggested method of supplying a supplementary quantity
of water is to be implemented it is recommended that early action
be instituted to acquire the necessary land and rights-of-way neces-
sary for the future development of the use of surplus water from the
Concord River.

VIII. Water Storage Facilities Existing and Future.
Future.

In the Ipswich River Basin there are several water supply reser-
voirs, some stream fed such as Swan and Middleton ponds and others
which are primarily dependent upon pumped water such as Suntaug
Lake and Putnamville Reservoir. There are also a number of small
distribution reservoirs incorporated in the water systems of the
various communities. The safe yield of storage facilities in the
watershed ranges from inadequate to satisfactory for the current
demand placed upon them. The yield of some of the impounding
areas can be increased by raising the elevations of dikes and dams
which would temporarily alleviate the problem of safe yield but
ultimately many communities will have to seek other storage fa-
cilities, either in or adjacent to the watershed.

As the area becomes more fully developed and the demand for
water increases, in addition to the water needed for surface supplies,
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it will be necessary to furnish and store increasingly large quantities
of water for recharging of ground water reservoirs, for maintaining
a minimum stream flow and for dilution of treated sewage effluent
to the river, if and when this becomes a method of disposal.

Future requirements for public water supplies are such that during
the periods of low flow (summer and fall) the available runoff will
not be adequate to meet the water needs of the basin without
storage.

Ultimately the annual runoff will be inadequate and supple-
mentary water will have to be introduced to the basin in addition
to extensive storage facilities. The capacity of the impounding
areas will have to be such that when added to the normal dry
stream flow, it will equal or exceed the demand during the dry
period.

In determining the required capacity of the storage facilities it
was necessary to locate existing wrater supply facilities and to as-
sume continued use of these facilities in addition to the development
of new sources. The size of the required storage facilities has been
determined by the projection of population and per capita wTater
consumption to the year 2020, with necessary adjustments in volume
to reflect evaporation from the new’ impounding areas, recharge of
the ground water by subsurface sewage disposal, leakage, lawn
watering, etc., minimum stream flows and dilution requirements
for treated sewage effluent.

As a basis of design for use in this report, an anticipated minimum
flow equal to that which can be expected five per cent of the time,
one year in twenty, has been used. Based upon this stream flow 7 it
is anticipated that the runoff cannot support the necessary w7ater
supply requirements. The minimum recorded runoff was determined
to be approximately 16 per cent less than that for the five per cent
year.

The graphical determination of storage requirements is shown in
Figures 9 through 14 for the Wilrn in gton-R eadin g area above South
Middleton and for the entire watershed during the period of design
covered by this report.

The storage requirements are total requirements and include ex-
isting as well as new facilities. Of the seven billion gallons of storage
required in the Wilmington-Reading area in the year 2020 there will
be available approximately three billion gallons of improved existing
reservoirs and new reservoirs outside the basin. A total of four
billion gallons of new storage volume will be needed in this area
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Based upon studies by the U. S. Soil Conservation Service and
making maximum use of all readily adaptable sites it appears to be
possible to store the required volumes of water.

The entire basin will require a storage capacity of 15.8 billion
gallons in the year 2020. This requirement can be met without
difficulty through widespread development of new storage sites in
combination with improvements of existing reservoirs.

The Wilmington-Reading area has comparatively few sites for
on-stream storage and it will become necessary to provide pumped
storage reservoirs to make use of excess winter and spring runoff.
It would be a requirement that pumped storage sites be located as
close to the source of runoff as possible and at as low an elevation
as possible to keep the pumping requirements at a minimum. Off-
stream reservoirs adjacent to the river would permit the installation
of high capacity, low head pumps permitting the pumping of large
quantities at a relatively low cost. It is anticipated that in the
future, water would be collected in or pumped to the storage reser-
voirs during the months of December through May and discharged
to the streams during other periods, if and when necessary. Water
stored as surface supplies would be discharged to the individual
water systems as required. The water released to the streams
would be at a rate equal to the deficiency in required water neces-
sary to replenish depleted ground water sources and to maintain
minimum stream flows. Whenever possible released water should
be discharged upstream of ground water supplies to maintain
maximum ground water storage. The entire water resources of
the watershed would have to be carefully controlled so that the
maximum possible benefit could be derived. This will require
extensive control and co-ordination of all storage and pumping
facilities to distribute the water where and when needed.

The early construction of some of the proposed impounding facili-
ties in the Lynnfield-Peabody and Ipswich areas together with
the necessary treatment works is necessary due to water supply
shortages. In other areas because of the rapid development of the
basin more and more land which is now suitable for reservoirs is
being withdrawn for other purposes. It is therefore recommended
that early action be taken in the acquisition of desirable land and
the sites be reserved for storage. In addition to the early acquisi-
tion of sites it is recommended that the sites be fully developed.
This will permit the use of the storage reservoirs for recreation
until such time as they become necessary for water supply. At such
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time as they become necessary for public water supply, experience
and study may indicate the desirability of dual use of the areas
for water supply purposes and limited recreation.

A second reason for early development is that of water quality
In a new reservoir the organic material on the floor of the reservoir
is subject to bacterial decomposition when the area is flooded
resulting in the formation of carbon dioxide, which in turn causes
an increase in the natural corrosiveness of the water in addition
to causing iron, manganese, calcium magnesium and other minerals
present in the reservoir floor to go into solution. The average
reservoir can require 15 years or longer for a stabilized condition
to be reached. Once stabilization has been achieved, the water
in the impounding area assumes the characteristics of the water
entering.

The quality of water in a reservoir is dependent upon several
factors. The depth of water, the characteristics of the reservoir
floor and the quality of the water entering the reservoir, among
others. It is anticipated that the quality of most surface water in
this and adjacent watersheds will be improved over present quality
as existing and future programs of pollution abatement are carried
out. Although there is some existing pollution, the quality of the
Ipswich Eiver is generally good, when compared with that of some
neighboring watersheds and every effort should be made toward
the improvement of the quality

The depth of the impounded water should be made as deep as
possible to prevent weed growth and the attendant taste and odor
problems associated with shallow depth reservoirs over swampy
areas.

It is generally anticipated that much of the future stored water
will go toward the replenishme of ground water reserves in the

the wells receiving the dischargedareas adjacent to the streams. If
he streams the subsur-water are properly located with r

tion media. In this wface material wil m

not be necessary to pr ent for the water, other than
chlorination, if water from tl uaiity.

aid: re-Water used directly fro: y \

quire extensive treat ng di

water systems

In addition to the commur Rom
being given by communities inthis watershed, consideration

other watersheds to the use of pur aped storage of excess runoff. The
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city of Newburyport is considering the use of surplus runoff from
the Parker River together with extensive new impounding areas to
insure necessary future water volumes. This is shown on Plate 2.

Many of the possible reservoir sites can be made to serve a multi-
plicity of functions; flood control, water supply, augmentation of
stream flow and recreation. As shown on Plate 1 some of the
reservoir structures would not function as flood control structures
while others were unsuitable for recreation purposes. By careful
planning the maximum possible utilization can be made of the
reservoirs. It will be many years before full use of the impounded
water will have to be made for water supply or stream flow regula-
tion and in the meantime many areas can be used for recreation in-
cluding fishing, boating, wildlife management and swimming. In
the lower portion of the basin some of the possible impounding
sites can be kept permanently for recreation purposes.

In addition to the impounding areas proposed in the Ipswich
River Basin there are other possible sites outside the basin, which
could be used for pumped storage for public water supplies. Sites
suitable for such purposes are relatively limited in number due to
many potential sites having been developed for housing and high-
ways. It will probably be necessary for communities in the area
to assume a close co-operation in the matter of storage, permitting
neighboring towns the use of storage areas for which the town has
no need. It may prove beneficial for two or more communities to
form regional water districts in order to make the greatest possible
use of the resources of the communities.

Caution should be observed in the raising of spillways in exist-
ing reservoirs to prevent the wide scale flooding of areas
which could make treatment necessary where it is not now required.

The location of potentially good areas for further development of
subsurface water supplies is shown on Plate 1. These areas are
considered excellent sources of water of ample quantity to serve as
municipal water supplies. The development of impounding areas
should be planned to give the maximum benefit to ground water
supplies through recharge of the aquifer.

In summary it should be emphasized that future water require-
ments will be many times present requirements and that potential
sites for storage are rapidly being removed for other purposes. If
anv action is to be taken in the acquisition and development of
sites for impoundment it should be taken as early as possible. The
present trend of land costs as well as planning and construction
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cost is an increasing one, and it is not anticipated that this trend
will change. Early action in development of a comprehensive water
supply program will have a beneficial effect upon countless genera-
tions to come.

IX. Sewerage

The present methods of sewage disposal by communities in the
Ipswich River Basin are varied. Some communities have extensive
sewage collection systems, some cover only a portion of the built-up
area while others have no public sewerage system. Where there
is no municipal sewerage system, sewage is disposed of on an indi-
vidual basis; in a few cases through discharge to surface waters;
or in a majority of cases through subsurface disposal. In many
areas of the basin the soil is unsuitable for subsurface discharge of
sewage and as population concentrations and use of water increase,
it may become necessary to extend existing sewerage systems or
to establish systems in the more heavily built-up areas.

Some communities in the basin, such as Reading and Wilmington,
discharge collected waste to the Metropolitan District Commission
sewers and other towns are considering similar proposals. Some
towns, such as Ipswich, operate a municipal sewage treatment
plant and discharge the treated effluent to surface waters in the
basin. Three communities in the basin, Danvers, Peabody and
Beverly together with Salem, form the South Essex Sewerage
District, and discharge partially treated waste to a tidal area.

It is now a requirement of the Massachusetts Department of
Public Health that treatment must be available before a com-
munity can construct a sewage collection system. This provision
prevents future large scale discharge of untreated wastes to surface
waters. Even with a high degree of treatment, the effluent from
a sewage treatment plant requires a large dilution to reduce the
possibility of excessive nuisance in the receiving waters, unless
further purification is given the effluent from the treatment plant.
For this reason it is recommended that whenever possible, every
effort be made to discharge collected sewage to a location or system
outside the drainage area, such as tidal areas, South Essex Sewerage
District or the Metropolitan District Commission sewers. This
will eliminate the need for large scale dilution in the river and
retain the quality necessary for public water supply and for recrea-
tion purposes. The degree of dilution will vary with the degree
of treatment.
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It is estimated that dilutior
the volume of the treatment |

river water of up to ten tinb'v
effluent will be necessary evenn

with secondary treatment. In the discharge of treated sewage tc
tidal areas consideration must be given to the effect upon existir
and potential shell fish areas as well as the development of recrea-
tional facilitif

Each stream has a natural capacity for self-purification, and if
the length and volume of the stream is great enough the effi
discharge of domestic waste and many industrial wastes can be
completely eliminated. This action of self-purification can take
place over and over again if the stream is long enough permitting
several communities to use this method of ultimate disposal.

While several towns in the basin will probably not require the
construction of a public sewerage system, it would be well for
towns adjacent to each other to consider the wisdom of a combined
or regional authority. The formation of such an authority can
in some cases provide services to several communities at a more
economic rate than the communities could individually provide.
In any event it would be prudent for all communities which have
not recently evaluated the several possible solutions open to them
to do so. While it may be many years before a serious need for
public sewerage is anticipated basic planning should be done as
early as possible so that the most effective and economical system
can be readily developed when needed.

In no case should the discharge of untreated domestic or indus-
trial waste be permitted. All known sources of pollution should
be discontinued as soon as practicable

In the determination of minimum flow requirements in the
stream it has been assumed that it may become necessary to dis-
charge some treated effluent to the Ipswich River, but this should
be kept to an absolute minimum and in no case should it be dis-
charged above the points of diversion of surface water from the
stream for public water supplic

Of the water used in the basin a portion will be returned to the
surface and subsurface of the basin through irrigation, leakage and
subsurface disposal; a portion will be treated and returned to sur-

Hected and discharged outside of
i the basin will serve to recharge
additional surface runoff. Some

face waters and a portion will be cc
the basin. That portion returned t
ground water reservoirs and provid<
of the water returned to the basin i
evapotranspiration. The quantity

lost to the atmosphere through
of water available for recharge
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ndv of W£

vmch the waste water is ren

hods
hodswate;

tose communities which do n
tem are methods which could possibly be used, although the}

irilv be the best or most economical rr
posal. Although in most instances a nublic sewerage system ma

ir be necessary or even desirable, they have been assumed here
able dilution requirements. Itfor purposes of arriving at poi
to evaluate their present methodwould appear wise for communitic

their future needs in a generalof disposal, and attempt to forec;
way and to take whatever steps may become necessary over a period
of time to meet those needs. For example, the town of Middleton
does not now face a need for a public collection and disposal system,
however if a preliminary study indicates that there will be a future
need of a system and the most logical and economical methods of
disposal is to the South Essex Sewerage District trunk sewer through
Danvers, the South Essex Sewerage Board should be made aware of
this possibility. In this manner the needs of Middleton could be
considered in the planning of future improvements in the District
facilities.

Those community officials faced with the responsibility for the
orderly growth of their communities and necessary improvements to
community facilities should favorably consider the initiation of
preliminary planning of critical facilities such as drainage and sewer-
age systems.

In almost all towns in the watershed, even those with a compre-
hensive public sewerage system, there will remain some areas where
the sanitary wastes will be discharged to subsurface disposal facili-
ties and this volume of water will eventually be reflected in the run-
off and ground water volumes. Water returned to subsurface areas

the volume of ground water untilin non-sewered areas will add to
such time as sewers are installed. Other activities and conditions in
the basin such as lawn watering pipe leakage, etc., will affect the
amount of water which will effectively recharge the ground water
and runoff.

Although no accurate determin, tion of the amount of agricultural
irrigation water which will be used in the basin has been made it is
anticipated that some water will be used for this purpose. Of the
total water diverted for irrigation purposes it can be predicted that
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i

M.D.C.3

r

Ipswich RivP,

PIp

Harbor or Deer IslandLyn

Middleton S.E.S.D,

North Andover S.T.P. Merrimack River

D. or M.D.C. Salem Harbor orDeer INorth R'

S.E.S.D. Salem HarbcPeabody

M.D.C. Deer IslandRe
S.T.P. Parker RiverRow

S.T.P. Merrimack RiverTewksbury

Topsfield S.T.P. Ipswich River 7.7 MGDS.T.P,

Wenham S.T.P. Ipswich River 4.8 MGD
Wilmington M.D.C. Deer Island
Woburn M.D.C. Deer Island

Total 35.7 MGD

1 S.T.P. Sewage Treatment Plant.
2 S.E.S.D. South Essex Sewerage District.
3 Metropolitan District Commission.

between 35 and 50 per cent will represent consumptive use of water;
that is the water used by plant growth and losses by soil moisture
and evaporation. The remainder of the diverted water will return
as surface runoff or as ground water.

X. Previous Studies and Reports.

The history of public water supply, furnished by either a public
agency or private water company, for towns in and near the Ipswich
River Basin dates back to the latter part of the 18th century.
Since that time the needs for improved quantity and quality of
public water supplies has continued to grow. In many cases the
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improvements which were made to the public water systems were
stopgap measures designed to solve an immediate problem with
little or no regard for future requirements. In other cases far-
sighted water supply administrators and public officials have antici-
pated growth in population and industry and the accompanying
increased demand for water. This has however usually been done
by individual communities with little or no consideration given to
the requirements of other communities or groups of communities.
This lack of co-operation between communities, while natural, has
resulted in less than full realization of the potential water resources
in the basin.

Many studies have been made of the water resources by agencies
of the Federal government, State agencies, private water com-
panies and by individual communities. Studies and reports have
been made to cover both ground water and surface water sources.
Many of the recommendations which were made were implemented
with beneficial results. However many reports which were not im-
plemented would not now apply due to the change in requirements
for quantity and quality of water and the loss of potential water
supply sites duo to large scale development of the area.

Some communities anticipating future needs have taken steps to
preserve locations of potential water supply sites or to reserve
their rights to the water resources of a region. The city of Lynn
is an example of future planning which has benefited the community
for many years and will continue to do so. Lynn early acquired the
rights to excess flow from the Ipswich River and acquired the neces-
sary areas for impoundment before they were actually needed.

It is this sort of forward looking action which should be favorably
considered by those responsible for community and area planning
and development.

The multiplicity of engineering investigations which have been
made is evidenced by the number of studies and reports submitted
to the cities of Salem and Beverly and their Water Board. In the
period between 1863 and 1934 a total of 23 reports were prepared
outlining improvements and changes in the water supply system.
Many of the reports covered the same area of investigation and
arrived at the same conclusions as earlier studies. Some recom-
mendations were carried out with long range benefits to an increas-
ingly large number of people
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The following is a partial list of references used in the preparation
of this report:

A. U. S. Geological Survey Publications
1. Geology and ground water conditions in the Wilmington-Reading area,

Massachusetts; by Baker, J. A.; Healy, H. G. and Ilackett, 0. M. Water
Supply Paper 1694.

2. Records and logs of selected wells and test holes, chemical analysis of water
and water levels in observation wells in the Wilmington-Reading area,
Massachusetts; by Baker, J. A. and Samuel, E. A., 1961.

3. Water Resources of the Ipswich River Basin, Massachusetts, by Samuel,
E. A., Baker, J. A. and Brackley, R. A. (Water Supply Paper in Prepara-
tir

4. Record of wells, materials tests 1 chemical analysis of water in the lower
its, by Samuel, E. A. and Baker, J. A.,

,r

Ipswich River Basin, Massachu;
It

5. 1930-1960 Surface-water supply of the United States, pt. 1, North Atlantic
slope basins, Water Supply Papers 696, 711, 726, 741, 756, 781, 801, 821,
851, 871, 891, 921, 951, 971, 1001, 1031, 1051, 1081, 1111, 1141, 1171, 1201,
1231, 1271, 1331, 1381, 1431, 1501, 1551, 1621 and 1701.

B. U. S. Weather Bureau, 1931-1963,Climatological data.
C. Master Plans of the following towns and cities;

1. Boxford.
2. Danvers.
3. Gloucester.
4. Ipswich.
5. Lynn.

6. North Reading.
7. Reading.
8. Rowley.
9. Salem.

10. Topsfield.
11. Wenham.

D. Water and/or Sewerage Reports for the following communities
1. Danvers-Middleton.
2. Gloucester.
3. Ipswich.
4. Lynn.
5. Lynnfield.

6. Peabody.
7. Reading.
8. Rockport.
9. Rowley.

10. Salem-Beverly.
11. Wenham.
12. Wilmington.

E. Monographs for all communities with potential use of water from the basin
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F. Water supply and distribution data furnished by Massachusetts Department of
Public Health and individual communities.

G. Water supply and distribution maps furnished by the New England Fire In-
surance Rating Association.

H. U. S. Department of Commerce, Bureau of the Census Decennial Census
1910-1960.

XI. Administration of Wati Resources and Financing op
Planning and ( CONSTRUCTION

The extensive area of the Ipswicl River Basin and the large num-
ber of communities that could ben .dally make use of water from

control and administration of thethe basin makes the problem of c
water resources in the basi fficult one. One possible method
to insure beneficial management .e water resources of the water-
hed in a manner equitable to all interested communities would be

the delegation of control of the water resources in the watershed to
an impartial administrator with some control remaining with the
affected communities. To do this it would be necessary for the

quish a degree of the present authority overcommunities tc

their individual water supplies, however the benefits to be derivedV

from added water supply potential for all interested cities and
towns would do much to compensate them for the diminishing of
local c

insure success of the proposed water supply development
would appear necessary to employ an individual who was highh

u
■son)

ilistc ■or
m :CUte

i invest m
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satisfactory method of administration of the water resources it will
be necessary that a comprehensive and detailed investigation of the
problem be made. The solution of the problem could serve as a
model for use in other watersheds and areas. It is felt that the
above suggested method is a feasible one and with satisfactory de

ailing could be made an acceptable solution
To finance the proposed project, including planning, land acquisi-

tion and construction as well as operating and administrative costs
it will be necessary to secure fu
ments. To assist in the prepai

Jvestigations and reports which w

,ds through taxes and/or
ation of more comprehensive in-
-11 be necessary before the projectfore the project

could be undertaken, a large ext mditure of time and money would
hority has been formed an assess-
es, could not be imposed on the
ild be given to the State under-
uch time as an authority is formed

be required. Until a regional aui
ment, except on a voluntary ba
communities. Consideration cm
writing the cost of planning until 5
and at that time recover at leas
authority. The possibility that
of the cost would appear equitai
gathered and policy established
State.

it a portion of the cost from the
the State could absorb a portion
ale since some of the information
would benefit other areas of the

Much of the ultimate cost of preparation of plans and specifica-
tions, construction and admini
probably have to be borne by
vestigation would be necessan
of assessment, such as popula
or a combination of these or of

trative cost of the authority would
the member communities. An in-
to determine an equitable method

ion, water use, property valuation
r bases of assessmen

of aid, such as that under PublicThere are existing progr
Law 566, which could be utilized to assist in the cost of construc-
tion and land acquisition for some aspects of the program such as
recreation, fish and wildlife development and flood prevention. As

supply becomes more acute it canthe problem of adequate water
be expected that more money w
assistance programs will be ir

11 be made available and that more
stituted by various governmental

Jagc
much more detailed study of the
water resources in the basin, as
been possible in this study and

It will be [necessary to make
problems of the administration
well as related aspects, than h
report.

a
of

Another source of revenue for the support of a water supply de-
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velopment program could be a general increase in the wa
charged to consumers. It is an established fact that the
water to the consumer when compared to the benefits re<
less than the cost of other utilities.

r
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There are sources of planning money available for pr
this nature such as interest-free loans made by the Hou
Home Finance Agency under Public Law 560.
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Objectives of the Study.

This study is singularly concerned with the water resource, as it
applies to fisheries, of the Ipswich River Basin. It attempts to
bring together pertinent data relative to the physical, biological, and
social climates of the area. Such a study is necessary in any program
aimed at most effectively enhancing the recreational resources of a
geographical or political unit. The Ipswich River represents an area
of potentially high recreational usage, and although little has been
done to develop such usage it is also clearly evident that a com-
bination of fortuitous circumstances has helped to maintain this
entire watershed in a condition that, when compared with proximate
comparable areas, can almost be qualified as pristine.

Historical Synopsis
The Ipswich River forms the principal drainage of northeastern

Middlesex County and central Essex County. The headwaters lie
in swamp-meadow lowlands along the Burlington and Wilmington
line. The river flows northeasterly some 35 miles to its mouth at
Ipswich Bay in the town of Ipswich between Little Neck and Castle
Neck. The river has apparently been of considerable importance
for its commercial fisheries since the white man first visited the
pleasant Indian village at the mouth to barter European wares for
fish, shellfish, and pelts. An early history of the town of Ipswich
(7) describes the rich fisheries both in the river and off its mouth.
Earliest settlers were drawn to the area by the excellence of sturgeon,
cod, and salmon fisheries. The Ipswich basin was closely allied with
the Merrimack region, although on a smaller scale. Shad and alewife
spawning runs in the spring were substantial. From the natives-,
white men learned of the value of fish as fertilizer, and an earlil
account in 1637 observed that “a thousand (alewives) were put into
an acre which would yield three times more corn than without
them”.

The town of Ipswich was so named in 1634 for old Ipswich in
England. It had formerly been known as Agawam. Being a coastal
town with a good harbor, rich agricultural land, and abundant

I.

Introduction.
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fisheries, it attracted the first permanent settlers to the region in
1633. Later settlers of inland towns utilized Ipswich as a jumping
off base

First departures from fishing and farming were soon to follov
A.s early as 1652, salt houses were built at Ipswich for manufacture
of salt from sea water. Shipyards sprung up and as upstream are
tvere settled, saw-mills on the Ipswich and Miles rivers wer

erected, with other factories and mills devoted to manufacture of
potash and soap, tanning of pelts and even a brewery. Yet at
Ipswich, the fish reigned supreme and for a century or more, scorei

if citizens were entirely dependent upon the shad, alewives, eels,
and other species of fish for their well beinf

Then a trend began which was repeated on every major coastal
ream in Massachusetts. Industrialization along the Ipswich

River heralded the installation of dams for impoundment of water
as a source of power. The fish migrating up the Ipswich and its
tributaries now met their first obstacles and being unable to reach
their usual spawning grounds, their reproduction was prohibited
and a decline in numbers began. Public sentiment was slow to form
and by the time the people became sufficiently aroused to begin
plans for building fish-ways over the dams, and inasmuch as the
actual construction of such fish-ways consumed several more years
it often resulted that a virtual disappearance of fish occurred before
physical barriers were overcome. Many upstream towns, less
affected by declines of migratory species, were slower to take action.
In 1731, the General Court of the town of Topsfield ordered several
mills under its jurisdiction to construct fish passages. Other towns
were compelled to constantly inspect and police fish-ways in order
that they not fall into dis-use or dis-repair. It is now a matter of
historical record, that while fish-ways were constructed and utilized,
it simply was a case of too late with too little. For Ipswich River
anadromous fish never have fully recovered nor reached the peaks
of abundance once common.

Most early angling endeavors were concerned with so-called com-
tnercial fisheries. As a sport fishing stream, the Ipswich has always
TSeen, and continues to be, a clear and relatively non-contaminated
stream. Although of a marshy or swamp-meadow type, generally
associated with warmwater species such as pickerel, perch, bull-
heads, and sunfish, it has in the past produced very limited native
brook trout fishing. Although natural reproduction today is limited
to tributaries and is practically non-existent, the relatively pure
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water is excellent for early season put-and-take trout stocking, and
is stocked now, and has been for decades.

It has long been utilized for sport fishing by residents of towns
in its watershed as well as by urban inhabitants from the Lawrence
area to the northwest and especially by anglers from southern cities
like Lynn, Salem, Peabody, Malden, Medford, and Boston. Inas-
much as the Ipswich is the most convenient major stocked stream
within commuting distance of these urban centers, and since it em-
braces a watershed still relatively rural and unspoiled, it is expected
that accelerating demands will continue to be exerted upon it for
sport fishing and other recreation. 0
Fishinq as a Recrea S

Nationally, nearly one person out of every five is a fisherman.
A recent federal survey has estimated that in only 36 years, America
will boast 63 million anglers. In 1960, a national survey of hunting
and fishing indicated that Americans over 12 years of age fished
465,769,000 days during that one year.

In Massachusetts approximately
age and over are active fishermen •
people whose early exposure to the

% million anglers, 10 years of
May. Most of these are young
sport, combined with increasing

conservation education plus more leisure time to enjoy recreation
spells out increasing pressures for this sport in years to come.
Clearly, fishing is a major form of recreation. Americans, harassed
by faster living and working paces, have greater and greater needs
for this type of recreation and yet they are confronted with less and
less opportunity to enjoy rural and uncrowded recreation sites.

Fishing owes its popularity to many characteristics, among them
are the following:

1. It is inexpensive

2. It is available the year around
3. It is mentally and physically healthful
4. It is appealing to all age, social, racial and economic levels
5. It is applied to a renewable resource
6. It is conveniently available to nearly everyone £7. It is water-oriented but compatible with other water uses
8. It can be managed to sustain or improve the resource
9. It can accommodate tremendous numbers of participants at

the same time
10. It may be a solitary pastime or one attractive to family or

social groups
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Status of Fishing in the Ipswich Basin

National and State Appraisals.
According to a recent report by the Bureau of Sport Fisheries and

Wildlife (6), nearly one in every five Americans is a fisherman.
Fishing on a national scale is one of the top participant sports, and
by the year 2000, when the national population is expected to reach

million, the number of people 12 years of age and older who will
fish is expected to increase by 150 per cent to a total of 63 million.
Many of these anglers will continue to pursue their sport in a stream
environment. This is often due to angler preference for a stream
one of the most characteristic natural features of our country. On
a national level, stream acreage comprises only about 20 per cent of
the total inland water area, but fishing in these streams is preferred
by 34 per cent of the nation’s anglers. Thus, while fisherman prefer-
ence may vary from state to state, stream fishing certainly does play
a significant role in the entire angling picture.

In Massachusetts, nearly 200,000 licensed anglers 15 years of age
and older annually descend upon our major streams, brooks, and
ponded waters seeking recreation. Fishing satisfies an estimated
550,000 additional recreation-seekers in the age group 10-15 who
are not now licensed. A Massachusetts long-range planning guide
(5) is basing its objectives for the year 2000 on an anticipated de-
mand by a million and a half anglers. In order to meet this expected
demand, all water resources will have to be pressed into service.
Areas now subjected to sporadic, seasonal, or sectional pressures,
such as the Ipswich River Basin, will of necessity, be developed
along diverse lines to absorb both greater numbers of stocked fish
and recreation-minded fishermen. Since streams are most widely
dispersed throughout Massachusetts and inasmuch as they remain
the most convenient and accessible waters to most anglers, they can
contribute substantially to recreational fishing. The Ipswich River
in northeastern Massachusetts, on the fringe of heavily urbanized
areas, is typical of most eastern streams classed as “put-and-take ”

trout streams.
A 1953 stream survey (3) which included the Ipswich River has

furnished the bulk of fundamental fisheries information for this
drainage. From this study we have learned that over 99 per cent of
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trout captured in the Ipswich
Massachusetts Division of Fish

River system are stocked by the
sries and Game during the y rear of

capture. A sub-marginal trout stream at best, the Ipswich is physi-
cally and biologically unequipped to produce significant numbers of
native trout. During 1964, about 25,000 trout were planted by the
Massachusetts Division of Fisheries and Game in the river and its
tributaries (Table 1). This number varies slightly from year to

Table 1. Trout Stockings Ipswich River System, 1964.

ci m
Brook Brown RainbowStream and Town, Trout. Trout. Trout.

Ipswich River:
Danvers 1,500 737 600
Ipswich 2,000 2,905
Middleton 1,500 666 500
North Heading i,oco 2,000
Peabod y 600 | 1,168
Reading 1,000 j 1,500 600
Topsfleld 500 1,000 800
Wenllam

- 800
Boston Brook:

Middleton 200
North Andover 300

Fish Brook:

Boxford 500
Topsfleld 200

Hewlett Brook:

Lubber Brook:
Wilmington

Middleton Bro
Middleton

Mosquito Bro
North Anc

Pend Mcadou

300

Middleton
Pye Brook:

Be

Tot
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year. Variations may be due to a shortage-of-the number, size, or
species deemed most suitable or a greater urgency for stockable
fish by other waters. In general, the system may receive from 25 to
30 thousand trout annually. Fishing pressure intensity is closely
correlated with numbers of trout stocked. Creel census findings
have verified that angling pressure is very heavy here, providing
there is something to catch. It has long been evident that fishing-
pressure on any given area is pretty well regulated by degree of
angling success, which in turn is dependent solely upon stocked
trout. Successful harvests of stocked trout inevitably lure addi-
tional angling pressures. Conversely, when anglers meet with poor
success, they are quick to seek out more productive areas. There-
fore, fishing pressure is heaviest in the spring coincidental with early
season stockings and declines as the season wanes

Ponded waters lying within the Ipswich Basin amount to only
1,789.9 acres. At least 666 acres of this total are completely un-
available due to private control by municipal water supply depart-
ments, by public agencies for cultural purposes, or by citizen-owners
of farm-type ponds. Therefore, only 1,122.9 ponded acres remain,
many of which are not great ponds, and most of which lack legal,
public rights-of-way. Table 2 indicates the cities and towns lying
within the Ipswich River watershed with corresponding 1960 popu
lation figures. It is unfortunate that 1,122.9 acres of ponded water
in this watershed area must attempt to provide water-oriented
recreation for 211,000 people an average of only .005 acres per
person. In addition, th illy inadequate waters are sub-

Table 2. Populations of Towns within Ivswich River Watershecf Towns within Ivswich Riv

1960 ! 1960
Town. Population. 1 Town. Population.

Ipswich 13,161 Peabody 32,202

Essex 2,238 Lynnfleld 8,398

Hamilton 5,488 Andover 16,878

Topsfield 3,361 North Reading ....
8,331

Wenham .....
2,798 Reading

.....
19,259

Boxford 2,010 Woburn 31,214

North Andover
....

10,908 Wilmington
....

17,270

M
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jected to additional recreational pressures by sportsmen from Suff olk
and Middlesex counties who have even less recreational opportunity.

Inland fresh water fishing areas now open to public fishing within
the Ipswich Basin, then, are almost hopelessly overcrowded. They
are entirely inadequate to meet even current needs. Future recrea-
tional fishing, in order to satisfy minimum demands, will require
acquisition of all possible existing waters, construction of new
waters and access to hard-to-reach waters, plus vastly increased
trout stockings.

Massachusetts School Survey.

Young people in Massachusetts today have a keen interest in
outdoor recreation. They are also major participants in sport fish-
ing. This information was gleaned from a recent Massachusetts
public school survey (5). In an attempt to gather facts indicating
the extent of current usage and potential future demand to be placed
upon Massachusetts fisheries resources by our youth of today, a
survey was initiated in the spring of 1964.

Results proved to be startling. Students from age 10-16 in 36
cities and towns in Massachusetts provided the first real evidence
of the extent of angling participants and fish harvests by this age
level. Nearly 90 per cent of all Massachusetts students appear to
have at least a passing interest in fishing. Over 80 per cent are now
actively participating in recreational angling. Since numerous
eastern cities and towns were surveyed embracing rural and urban
areas, inland and coastal sections and prosperous and depressed
areas, there is no reason to doubt that the same degree of interest
in fishing is present within the Ipswich Basin. It has been concluded
that of some 1,218,000 school children in Massachusetts today,
555,000 actively engage in recreational fishing. The remainder

■resent 524,000 under 10 years of age and 139,000 over 10
age who do not fish.

These findings have underscored two important points: firstly,
that a tremendous army of unlicensed anglers is currently exer

great angling pressure upon our waters and is undoubtedly harvest-
inn -flv/v 1 1 on o

? oliorn r\f rmr o-f frnnf ' QTiri cnnP'mrl 1 tKo t or-»ing the lions’ share of our stocked trout; and secondly, that an in-
finitely greater demand will be exerted upon our water and fisheries
resources when the expected growth rate of our population becomes
a reality. The Ipswich River Basin will have to bear its share of
accelerated angling pressures brought about by the anticipated
doubling by the year 2000, of this group of 550,000 youthful anglers.
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On a state level, demands for fishing have tended to fluctuate
according to a variety of positive or negative influences. Immedi-
ately after World War II a phenomenal increase in fishing and
hunting license sales was experienced. It is very obvious, however,
that strictly local events can cause radical fluctuations in fishing
demand. For example, license sales may be seen to fall off subse-
quent to a license fee increase. Too, in Massachusetts, it has long
been accepted that foul weather coincident with opening days of
the fishing season automatically will reduce license sales since many
Massachusetts anglers have been recognized as casuals. These are
mce or twice-a-year anglers who, if the weather is pleasant and
inviting, will only then purchase a license and try their luck. They
are motivated by ideal weather conditions to enjoy the out-of-door
gratification associated with angling.

Poor public relations or unfavorable publicity can materially
reduce interest, particularly on a local level, and conversely a suc-
cessful research or management project that receives wide acclaim,
or even the appointment of well-qualified and popular admini
trative personnel can favorably affect public interest and participa-
tion in fishing.

The flowage of 25,000 acre Quabbin Reservoir in Central Massa-
husetts caused a stir in sportsmen of the area in the early 1950’sUS(

Interest was keen from the beginning due to this virgin fishing
suddenly developing. With the introduction of trout and especial!}
with the advent of a lake trout fishery here, interest and demanc
rose markedly from 45,000 angler trips in 195 1 to 89,000 in 1960 (2)

The geographic area in which one resides apparently largely de-
termines potential acceptance of fresh water angling as a sport. Tlk
degree of exposure to sport fishing is directly proportioned to degree

of interest and hence of demand. Franklin, Berkshire, and Hamp-
shire counties, the most rurally situated counties, have the greatest

percentage of licensed residents per unit of population. As might b(
xpected a resident of Suffolk, Essex, Middlesex, Norfolk or Bristol

counties is less likely to purchase a fishing license. One might con-
clude that since these counties arc; located near the coast, non-
licensed salt water angling contributes to the failure to pursue in-
land fishing. No doubt this is a factor. Yet, Plymouth and Barn-
stable counties are more intimately associated with coastal waters
and they have not identified themselves closely with this reasoning.

Trends in Demand for Fishing.
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More probably, it is believed, such a low percentage of licenses is due
to a trend caused by growing population density with its attendant
deficiency of fishablc waters, and indeed of waters themselves; or
poor accessibility to existing waters, of sub-standard fish populations
in many waters, and of de-emphasis by fisheries managers and ad-
ministrators of stocking, acquisition of waters and access to such
waters, and even of stimulation and cultivation of interest on resi-
dent inhabitants of these urbanized areas. Such de-emphasis of
fisheries management in urban and suburban locales is entirely
understandable. It has certainly appeared justifiable from an eco-
nomic viewpoint. Operating monies could acquire more land and
water sites in rural areas since real estate is cheaper in such situa-
tions. In general, management activities were, and are, more easily
carried out away from overcrowded areas. And it seems more in
keeping with the spirit of conservation that aesthetically attractive
sites should be chosen for management activities. As ammunition
for such policies of increasing rural development, we could cite more
numerous and higher quality water resources; more existing license
buyers resident to these areas, and more demand by current licens
for the management of these very waters. Yet, is it not possible we
have, by catering to demands of current licensees who are now mo;

numerous percentagewise in relation to population, only
to meet their demands while at the same time, overlooking what we

might call “in-town” management areas that potentially could
isfy many more people? In other words, has there not been

trend to retreat farther from in-town areas to short-sightedh
look beyond a dire need by unsophisticatec tion-star
city dwellers and to instead attempt to meet the needs of
creasingly dis-satisfied minorities? Does not this trend
sively result in retrenchment and still further retrenchment from tl
obligations to consider the recreation needs of the entire populati
Admittedly, a trend that directs management activities away fron
the eastern urbanization zones still entice
to rural sites and of course local interests will continue to n

benefits but, is this not still ignoring the areas of greatest neec
If one hopes to profitably meet the needs of the greatest numt
’ sav, recreational golf, swimming, or other outdoor sport, he d(

not usually concentrate in rural locales. R i

enters are located as close to the nucleus of the populati

sible in order to take advantage of the greatest demand. 1
counties, having over 75 per cent of the population, a trend expected
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to continue, now have the greatest potential demand. This area
would benefit most from accelerated fisheries management. The
Ipswich River Basin, lying within the heart of this area, has an
opportunity for the development of better access to existing waters,
and possibly the construction of new waters. Water resources here
are still uniquely uncontaminated. Open space yet remains that is
unspoiled by industrialization, home developments, and associated
land use. Making available all of the admittedly restricted waters
to public fishing, and implementing this with a progressive manage-
ment program, would go far in meeting the present and projected
recreational demand of the area.

The Ipswich Basin.

Land and Water Use

The Ipswich Basin drains an area of about 150 square miles com-
prising all or part of the towns of Ipswich, Essex, Hamilton, Tops-
field, Boxford, Wenham, Danvers, Middleton, Peabody, North
\ndover, Andover, North Reading, Lynnfield, Reading, Wilming-
ton, Billerica, Burlington and Woburn. The Ipswich River is a
small major coastal river some 32 miles in length with over 50 tribu-
taries. It is heavily stocked with brook, brown and rainbow trout
and receives extremely heavy fishing pressure in the accessible
areas. In its northeasterly course, it passes through approximately
50 per cent woodland and 50 per cent farmland. Much of the
stream bed cuts through swampy or marshy-meadow habitat.
Tidewater extends to the dam in the center of Ipswich at the
Sylvania Plant, where a fish ladder is located. Two other dams in
existence upstream are equipped with fish-ways of sorts.

A number of small ponds and lakes are located within the wate:
shed but they contribute little more than the river to the wholly

inadequate fisheries resource. The basin is quite flat over its entirety
and from the headwaters of the Ipswich to its mouth the gradient
varies only 30 feet. The resulting flow is of a sluggish nature. Mucht

if the watershed beyond the immediately adjacent marshes and
neadows is either residential or agricultural. The fertility of the

land is fairly high for eastern Massachusetts and truck farming ha
long been prominent in the regie

111.
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Angling pressure is heavy from the headwaters near Route 62 in
Burlington throughout its downstream course and major tributaries
to the tidal waters off the mouth in Ipswich where sea-run brown
trout are occasionally taken incidentally by smelt fishermen and
intentionally by those wise in the ways of the brown. The Massa-
chusetts Division of Fisheries and Game has leased some six miles of
stream bank in small non-contiguous sections on the Ipswich within
the towns of North Reading, Lynnfield, Peabody, Danvers, and
Middleton in order to insure some access for fishermen. These
areas are well stocked as are numerous other readily accessible
points. Most of the river, though, still remains inaccessible except
by boat and the few boat launching areas present are inadequate.
Lack of access to much of the stream and its tributaries severely
limits put-and-take stocking of trout by the Massachusetts Division
of Fisheries and Game and prevents effective harvest of such fish
by anglers.

Lying in an area having a minimum of ponded waters and boast-
ing waters with a high degree of purity, the Ipswich River is instru-
mental in meeting the water supply needs of several municipalities
in the region. Putnamville Reservoir in Danvers, a 270 acre im-
poundment, is filled annually with water pumped from the Ipswich
River. This water is utilized as a public water supply for the cities
of Beverly and Salem. Lynn and Peabody similarly utilize waters
pumped from the Ipswich River at North Reading to storage pools.

It is logical to assume then that water quality will always be
high in the Ipswich, inasmuch as its waters are a major portion of
the region’s limited domestic water resources. With this in mind,
it should be earmarked for maximum fisheries management.

In recent years, there has been limited dredging of the stream bed,
presumably for flood control purposes. One such dredged area in
North Reading from approximate!y the mouth of Martins Brook
easterly to beyond North Reading center, has destroyed valuable
fish habitat and rendered the section virtually unfishable by re-
moving pools, eddies and other natural cover. While the Massa-
chusetts Division of Fisheries and Game is not hostile to flood plain
zoning and improvement, it is concerned with modification that
reduces already insufficient fish habitat. Regulations for flood plain
improvements should include co-operation and co-ordination be-
tween municipalities and fisheries representatives in order that any
contemplated renovations under consideration may be weighed rela-
tive to requirements of flood control and recreational fishing.
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Streams and Tributaries.
The Ipswich River and its 53 tributaries total 149.37 miles and

237.7 acres. Yet most of the significant waters are included in the
Ipswich River proper and in 13 major tributaries. The smaller
brooks are of little value for recreational fishing. The 1953 survey
(3) by the Massachusetts Division of Fisheries and Game has
gathered pertinent data relative to the Ipswich and the following-
-10 typical tributaries; Bear Meadow Brook, Lubber Brook, Maple
Meadow Brook, Martin’s Brook, Pye Brook, Boston Brook, Fish
Brook, Gravelly Brook, Hewlett Brook, and Wills Brook. Three
others of importance are: Mosquito Brook, Pond Meadow Brook
and Middleton Brook. These 13 streams represent 83 per cent of
the entire acreage of flowing water in the basin, and probably sup-
port ninety-nine per cent of the total stream fishing pressure. The
waters are classified strictly as ‘‘ put-and-take ’

’ trout streams. While
some very limited natural reproduction of brook and brown trout
is known to exist in a few of the tributaries, native trout so bred
rarely exceed the 3- to 6-inch size range and contribute almost
nothing to the fishery. Anglers seeking recreation are mostly de-
pendent upon stocking of trout with a very limited possible harvest
of warmwater species. But there is a paucity of trout available
for the drainage. The Northeast Wildlife District of the Massa-
chusetts Division of Fisheries and Game estimates a current need
for 10 times the amount of trout now released to barely meet exist-
ing angling demands on the relatively few access areas available to
the public. According to creel census checks and surveys by dis-
trict personnel, the following are heavily-fished and popular areas
of angler concentration in the Ipswich River system:

Wilmington —on Ipswich River wherever accessible.
Reading on Ipswich River at Town Forest.
North Reading on Martin’s Brook —also at old pumping station on Ipswich

River near Route 28 at Reading line.
Middleton —on Ipswich River at B. B. Chemical Company dam; also down-

stream at abandoned gravel pit near Middleton dump; at Route 114; at Bridge
Road; at Peabody Bridge on Peabody Street; at Thunder Bridge on East Street.

Danvers on Ipswich River from state land west of Danvers State Hospital
Topsfield —on Ipswich River at Rowley Bridge; at Salem Road Bridge; at

Route 97
Ipswich River vicinity Willowdale Dam and downstream toIpswich

Route IA.
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Boat fishermen frequently exploit areas relatively inaccessible to
wading anglers like those upstream from Willowdale Dam in Tops-
field and the areas of marsh-meadow around the headwaters in
Wilmington.

The generally low gradients of most tributaries preclude major
consideration for stream improvement structures like dams, de-
flectors, or shelters. But Boston Brook with a fall of 11.9 feet per
mile; Fish Brook with 12.4; Gravelly Brook with 12.5; and Pye
Brook with 12.6, should be considered. Small dams to create more

holding pools, and to thus make small streams more
could be constructed in a few areas but the marshy nature

of most of the river system is a liability.
It has been estimated that 90 per cent of the tributaries are closed

to public fishing. On the Ipswich River itself, probably at least f
is wholly closed and posted against public fishing. In a region with
extremely limited ponded waters but possessed of conveniently
located, high purity streams, it is disturbing that the public is denied
recreational usage to this extent.

Ponded Waters.

It has already been pointed out that a definite shortage of ponded
waters exists within the Ipswich Basin. Of the 74 ponds in the 150
square mile area, only 4 contain 100 acres or more and the average
size is but 24 acres. Forty-four of the ponds are less than 10 acres
in size and as may be expected, most of these are privately owned
and unavailable for general public recreational fishing. With ponded
acres totalling only 1,790 and with a population of around 200,000
to service, there is little wonder that fishing waters are at a premium
and subjected to unreasonable pressures. If all the people in the re-
gion were assigned their due share of all ponded wr aters to utilize for
fishing or other recreation, there would be only .008 acres per per-
son, or an area approximately 18 feet square!

The picture becomes even bleaker when the question of legal pub-
lic access is considered. Only 7 ponds have a guaranteed public

access that will stand the tests of time and legality. Although a
number of others are accessible, it is merely through the courtesy of
present owners of the waters or adjacent shores. In a few cases
towns or municipal departments control rights-of-way. Sportsmen
are indebted to those who have generously offered public angling
privileges on Putnamville Reservoir, Danvers, and Middleton Pond,
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Middleton. These two ponds alone total 405 acres and are used as
domestic water supplies while permitting recreational fishing.

Only three ponds of the 74 are under active management as trout
ponds. A fourth, known to be suitable for trout, is not being ex-
ploited inasmuch as public access is not assured. Therefore, a mere
93 acres of ponded waters with a total 1964 stocking of 5,100 trout
must endeavor to meet, along with the streams, the trout fishing de-
sires of thousands of adult and youthful anglers. Obviously, the
per capita share of this resource is infinitesimal.

Table 4. Ponded Waters and Acreage within Ipswich Basin.

Named Pond Unnamed Pond
Town. Acreage. j Acreaj

Andover 104

Boxford 233
Burlington 7
Danvers 270 10
Hamilton 5 11

Ipswich 97 22
Lynnfield - 8
Middleton 162.2 36
North Andover 92
North Reading . . . . . 172.7
Peabody . . 206 20
Topsfield - 13
Wenham . 291
Wilmington 25 5

Total . . . ' . 1,664.9 125

Warmwater anglers fare only slightly better. Table 5 includes
5 reclaimed ponds currently under active management totalling 160
acres. And although warmwater ponds do outnumber trout waters
substantially, the warmwater sport fishery available to the public
is not as great as may first be supposed. For most warmwater ponds
are privately owned and the warmwater fishes resident in the Ip-
swich River and its tributaries are generally trash species or too
small to be of much value.
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Table 5. Named Ponds of Ipswich River Drainag

Depth

Maxi- Aver- 1
mum. age. 1 T.y.p AAct

4

3 Warmwater. Withr 4

Warmv

Creighton Pond
Middleton Pond
Pout Pond

North
Trout. WitBerry Pond

Warmwater. Within State32F

Forest,

Forest

Warmwater. Culture Pond

Warmwater. Culture PondPond X

V

43 17 Warmwater. Municipal Acc

Warmwatef
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Table 5. Named Ponds of Ipswich River Drainage Concluded.

Depth,

Eleva- Maxi- Aver
m. age. Type. AcceTown and Pond. Acres. tion. i mum,

Sharpner Pond ... 5 108
Stearns Pond ... 41 113
Sudden Pond ... 10 97

North Reading:

Bradford Pond . . 16.5 119
Eisenhoures Pond . . 11.3 89
Martins Pond ... 100 72
Swan Pond .... 45 109

Peabody:

Crystal Pond ...
14 57

Devils Dishfull Pond . 27 85
Elginwood Pond ... 12 56
Suntaug Lake ... 153 103

Wenham:
Cedar Pond .... 7 43
Muddy Pond ... 7 37
•Pleasant Pond ... 28 36
Wenham Lake . . . 249 32

Wilmington:

•Silver Lake .... 25 96

Warmwater.

6 2.5 Warmwater. Within State Fore
Warmwater. Within State Fore

5 2 Warmwater. WithinState Fore
6 3 Warmwater.
5 3 Warmwater. No State Access.

20 9 Warmwater. No State Access.

- - No State Access.
6 5 Warmwater. No State Access.

Warmwater. No State Access.
30 15 - No State Access.

Warmwater.
Warmwater.

43 16.5 Trout. No State Access.
58 40 - No State Access.

26 10 Warmwater. No State Access.

* Reclaimed Pond.

Fish Populations.

Streams.

In the foregoing chapters it has been reiterated that the quality
of water in the Ipswich River is much more superior to that found
in typical eastern Massachusetts streams. This has contributed to
a flourishing fish population that averages 43.5 pounds per acre of
water. With a total stream area of 237.7 acres, it is estimated that
10,340 pounds of fish are present in the streams of the drainage.

This may vary somewhat at various seasons of the year higher

IV.
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during spring (due to trout stocking and spawning runs of migra-
tory species), and lower in late summer when predation and low
water has stabilized the population. The productivity is slightly
less than that reported for the Taunton River drainage and slightly
more than for the North River drainage (1). It is considerably
more, however, than that found in the average Massachusetts trout
stream.

The species resident to the streams are predominantly trash fish
with little attraction for the angler. Schlotterbeck (3), in sampling
the Ipswich and a number of its tributaries, employed various types
of modern sampling gear and techniques to remove bias and obtain
a representative cross section of fish life. Table 6 lists the number
and kinds of fishes collected from streams in the Ipswich River drain-
age in 1955. It should be recognized that although some numbers
of trout were taken, most of them were either current year stockees
or carryovers from prior stockings. Only 2 largemouth and 2 small-
mouth bass were found. The only other game fish present was the
chain pickerel and typically, the species seldom reached legal (14")
length. Most of the weight of fish seems to be in redfin pickerel,
a weed species of absolutely no value. By modern fisheries appraise-
ment, the streams can best be developed for sports fishing by the
control of trash fish and intensive stocking of artifically-reared trout
in order to furnish the quality and quantity of angling deserved by
a resident population of nearly million people.

Ponds.

Productivity of ponded waters in the basin averages 71 pounds
per acre, slightly below the Massachusetts average. Nevertheless,
with 1,790 acres present, this amounts to 127,090 pounds of fish
present in the ponds. Again it should be noted that most of the
weight of fish is made up of trash fish or small pan fish. These add
nothing to the sports fisheries in ponds and represent a total waste
from an angling viewpoint. A Massachusetts Fisheries Report for
1951-1952 (4) records the weight components of fish populations in
Berry Pond, North Andover, and in Stearns Pond, North Andover.
These are believed to be representative of warrnwater ponds in the
Ipswich Basin. In Berry Pond it was found that pan fish and trash
fish made up ninety-two per cent of total weight of fish. Predators
and usable-sized pan fish amounted to only 12 per cent. Similarly,
in Stearns Pond, ninety-seven per cent of the total weight was in
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\ •d h mds ofFishes Collectedfrom Streams in the Ipswich RiveDrainaae — 1955 .

Hedfin Pickerel . . . 110 241 73) 131 201 54 293 381 122 83 n 1,760
White Sucker ... 41 -

- - 130 32 41 - 6 3 52 305
Lake Chubsucker 24 8 33 43 12 64 - 26 28 - 238
Falliish 0 09-z - 6h - - 161 _ 490
American Eel ... 3 8 7 106 16 21 66 7 33 76 6 349
Largemouth Bass _ 02 ~

- 2
Smallmouth Bass - 02 2
Yellow Perch ...

- 39 16 - 2 - 265 - 17 - - 339
Brown Bullhead ... 5 2 102 85 1 21 - 43 70 330
Blue?U1 - 3 -

-
- - j 6 . _■ _

_ lg
Pumpkinseed ... 12 15 2 13 48 3 102 - 1 18 _ 214
Redbreast Sunflsh . . 4 8 - 132 - - 80 - 224
Banded Sunflsh

... 19 - 7 181 17 4 3 - 7 16 - 264
Golden Shiner ... 9 29 48 -

-
- 346 - 28 -

- 460
Common Shiner ... 144 - 2 - -

- 146
Bridled Shiner .

_ ,c38 ~ - - 13 - 51
Johnny Darter . . 21 - 4 19 8 4 28 - 4 30 1 119

T° talS ■ • ■ • 453 386 206 663 551 m 319 696 IrTTbM1 - I 1

pan and trash fish. Here, only two per cent were of any value to theangler.
Of the estimated 127,090 pounds of fish present in ponds of the

region, about 2,000 pounds are hatchery trout stocked in the four
existing trout ponds. About 125,000 pounds then, are resident in the
1,667 warmwater acres. If the percentages of usable fish average
10 per cent, then only 12,500 pounds may be shared among many
thousands of anglers assuming that all these fish could be caught.

Obviously, the fisheries of all existing waters are potentially ca-
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pable of furnishing substantial recreation to anglers providing much
of the productivity of waters is tunneled into usable fish production.
The Massachusetts Division of Fisheries and Game is able to reduce
significantly the percentage of worthless warmwater fish in our
ponds today and at the same time to increase numbers and weights
of fish desirable to the angler. This has been done innumerable
times and could be done within the Ipswich basin. However, it is
mandatory that acceptable, guaranteed, public access be in existence
on all waters to qualify for modern fisheries management.

Summary and Recommendations.

In the foregoing chapters we have outlined the general status of
the fishing resources of the Ipswich River Basin. Currently, this
basin contains 2,027 acres of water, both lotic and lentic, which
supports 137,500 pounds of indigenous fish. It is the recipient of
between 30-35,000 trout each year that originate in state or federal
hatcheries. It services an immediate area in which reside over 27,000
active fishermen, of which 21,000 are unlicensed youngsters, and
draws an almost similar number from the more populous areas on
the periphery of the watershed.

The basin has a high fishery potential and is unique in that its
water quality is much higher than would be expected in the geo-
graphical area in which it is located.

Future fisheries management, and the maintenance of this im-
portant segment of our total recreational picture, demands the
initiation of an aggressive program of access and development. The
following recommendations are therefore presented:

V.

1. That, in line with the previously submitted Long Range Program for the
Division of Fisheries and Game, immediate steps be taken to acquire rights-of-way
to as much as possible of the Ipswich River and the thirteen tributaries now being
managed for trout fishing.

2. That access corridors be establishedand maintained on all natural ponds over
10 acres in size, and on all flowed ponds that are under public ownership, providing
that such access does not conflict with reasonable public safety standards.

That the Ipswich River Basin be further investigated for its poten
cipient of work under the present Federal Aid to Fisheries Stream Improvement
Program, with special attention to the higher gradient streams discussed in the
text.
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4. That this watershed, in the event that the recommendations listed above are
activated, be given a trout stocking preference commensurate with its quality,
location, and accessibility.

5. That the Division of Fisheries and Game remain cognizant of proposed activi-
ties of municipal, state, or federal agencies relative to the water resources of this
basin, and take an active part in the evaluation of modifications that may be of
significance in the maintenance or enhancement of the fisheries resource.
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Department of Natural Resour<
Division of Conservation Service

15 Ashburton Place, Boston 02108, January 26, 19i

Mr. Malcolm E. Graf, Director, Water Resources Commission, 15 School Street
hi!sett

Dear Mr. Graf: The following land use study of the Ipswich
River Watershed area is submitted to you.

The Division of Conservation Services, Department of Natural
Resources, was directed to conduct this study in cooperation with
the Division of Forests and Parks, Division of Marine Fisheries,
Division of Fisheries and Game, the town conservation commis-
sions in the watershed and the Ipswich Watershed Council.

Further study and recommendations will be forthcoming once the
information on water impoundment and water availability studies
of the Ipswich River Watershed are made available.

Rospcctfully submitted,
i

ARTHUR W. BROWNELI

Cfte Commontoealtl) of oiaggadbuoctts

Assistant to the Director
Division of Conservation Sen
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It was found from this study that the Ipswich Watershed area is
ill a rather rural area with no large cities located within the drain

age. With the increasing migration of people out of the large citiei
to the north and south of the watershed, population and land de
velopment will increase over the next ten years. The rate of in
crease will probably not be as great during this period as it was be
tween 1950 and 1960.

Public and Quasi public land in the watershed amounts to ap-
proximately 14,681 acres, or 15 per cent of the total 96,644 acres.
Tins ratio is close to the state-wide average and is an important
factor in land use planning on a regional area.

Recreation areas in the watershed are overcrowded during the
summer months. Areas are provided for all forms of outdoor recre-
ation, but new areas and possible expansion of existing areas will in
all probability have to take place in the future.

The Ipswich drainage has a high fishery potential and the water
quality in the area is much higher than would be expected. Future
fisheries management and the maintenance of this important seg-
ment of our total recreational picture needs a program of access and
development of the Ipswich River and the ponds within the water-
shed.

The forests of the watershed have declined in area and timber
production over the years. Forests of today cannot be used just
for the production of timber, but must be used for wildlife manage-
ment and recreational management.

After a noted decline in the production of shellfish and marine fish
in the Ipswich River due to pollution, the Ipswich River is now
producing more shellfish and an increasing number of marine fish
are found in the river. If the Ipswich is reclassified as a clean river
and the salt marshes are protected, marine fisheries will once again
be as productive as they were in the 17th century. £

Agricultural land use has declined through the years, but the*
acreage decrease has not caused a decrease in the value of crops sold.
Agriculture is still a vital part of the watershed’s economy. In some
areas of the watershed, typical dairy farming has changed to horti-
cultural farming.

Water use, along with population, will increase in the watershed.

Summary.
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Sources of water such as streams, swamps and rivers, have not been
destroyed and still may be available for drinking and recreational
use.

Damage from flooding will increase from $5,000 a year to $50,000
a year if nothing is done to protect the flood plain of the river and
certain streams in the watershed.

At this time no further recommendations can be made until the
studies on water availability and water impoundment areas of the
watershed are completed. Once this information is made available
’ye will have further recommendations on the land use of the

*pswich Watershed area.

Recommendations.

Protection of the flood plain of the Ipswich River, either by flood
plain zoning or greenbelt area along the Ipswich River.

Protection of the flood plain of the major tributaries of the
Ipswich River:

13 major tributaries of the Ipswich River supply 83 per cent of entire flowing
water.

Bear Meadow Brook Reading.
Lubber Brook Wilmington.
Maple Meadow Brook Burlington.
Martin’s Brook Wilmington and Peabody.
Pye Brook Boxford.
Boston Brook Middleton.
Fish Brook Topsfield.
Gravelly Brook Ipswich.
Hewlett Brook Topsfield.
Wills Brook Lynnfield.
Mosquito Brook North Andover.
Pond Meadow Brook Middleton.
Middleton Brook Middleton.

Ownership pattern be better defined. A giant step in that direc-
tion would be for the town conservation commissions to have a set

assessors’ maps, and know the ownership of all land in their town.
1 • n-j. .1. . 1., 1, AOwnership attitudes be better defined. A landowner’s attitu

survey, to bo done by town conservation commissions, to asst

public attitude and needs for various natural resources.
A study should be made of the private recreation areas in the

watershed. The study should include the type of recreation, how
many people it serves, etc.
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That a master pi mdo of rtional facility in the
watershed to determine the possibl use and size of the facility in the
year 1980 and 2000.

In line with the previously submitted long-range program for the
Division of Fisheries and Game, immediate steps be taken to acquire
rights-of-way to as much as possible of the Ipswich Paver and the
thirteen tributaries now being managed for trout fishing.

Access corridors be established and maintained on all natural
ponds over 10 acres in size, and on all flowed ponds that are under
public ownership, providing that such access does not conflict with
reasonable public safety standards. 4

That the Ipswich River Basin be further investigated for its po-
tential as a recipient of work under tine present Federal Aid to
Fisheries Stream Improvement Program, with special attention to
the higher gradient streams discussed in text.

That this watershed, in the event that the recommendations
listed above are activated, be given a trout stocking preference
commensurate with its quality, location and accessibility.

That the Division of Fisheries and Game remain cognizant of
proposed activities of municipal, state, or federal agencies, relative
to the water resources of this basin, and take an active part in the
evaluation of modifications that may be of significance in the maint
nance or enhancement of the fisheries resoum

The town conservation commissions should encourage agricultural
industries to continue:

(c) There is a definite need for specialty native products, locally available
(6) The industry occupies an important economic role in the community.

The industry coincides with the desire of the town to preserve open space
belts.

(■d ) The agricultural land assures the community of recreational opportunitiei
fish and wildlifehabitat areas and health, historical, and educational values

(e) The town conservation commissions might study a change in tax structure,
to make it possible for farming to continue.

(/) The town conservation commissions should map, and keep itself informed of
contemplated changes of use of farmland.

IPurpose of the Study.

The legislature of the Commonwealth of Massachusetts, under
chapter 58 of the resolves of 1964, authorized the Water Resources
Commission to investigate and study the public water supply re-
sources of the Ipswich River. The resolve in question reads as
follows:
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Resolved, That the water resources commission is hereby authorized and di-
rected to make an investigation and study of the public water supply resources of
the Ipswich River. Said commission shall review all available information rela-
tive to the water resources of said Ipswich River and the need to establish a pro-
gram for the full protection and utilization of the Ipswich River Watershed region
in order to provide future water supply needs to various cities and towns within
the county ofEssex. Said commission may expend for the employment of engineers,
geologists and other experts and assistants, and for other related expenses, such
sums as may be hereafter appropriated. Said commission may request the assist-
ance of and may consult with any federal government agencies during the course

M; their investigation and study. Said commission may report to the general court
time to time theresults of its investigation and study and its recommendations,

if any, together with plans showing possible water resource developments and esti-
mates of cost, and drafts of legislation necessary to carry such recommendations
into effect, by filing the same with the clerk of the house of representatives, and
shall file its final report not later than the last Wednesday of January, nineteen
hundred and sixty-five.

The Commissioner of Natural Resources felt that along with the
water supply study, a land use study of the Ipswich River Water-
shed area should be undertaken. The Commissioner directed the
Division of Conservation Services of the Department of Natural
Resources to make a survey and study of the land use and expected
future land use of the Ipswich River Watershed.

The Division of Conservation Services requested the Division of
Forests and Parks, Division of Marine Fisheries, and the Division
of Fisheries and Game, to assist them in this study. The Division
of Conservation Services also asked the local town conservation
commissions in the watershed to undertake the land use plan of
town land in their respective towns.

The Ipswich Watershed Council, part of the Essex Greenbelt
Association, along with the Division of Conservation Services, had
the duty of co-ordinating the information obtained by the various
agencies and individuals involved in the study.

The present water shortage of various towns prompted this stud
to be made. If the land use of the watershed was to change, cei

Mainly this would have some effect on the watershed and the ground
water supply of the area.

Study Methods.

The following means were used by the Division of Conservation
Services to obtain the land use information on the Ipswich River
Watershed area.
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Examination of the Ipswich Watershed area was made by the
staff of the Division of Conservation Services. Mr. Evans Hawes,
forester, of the Division of Forests and Parks; Mr. William
Tompkins, chief acquatic biologist, of the Division of Fisheries and
Game; and Mr. Russell Ceurvels, of the Division of Marine Fish-
eries, gathered information through personal knowledge, interviews,
and published material, relative to their respective fields, on land
use of the Ipswich Watershed.

�
Interviews were conducted with many agencies that have an in-

terest in the Ipswich Watershed drainage. The U. S. Soil Conserva-
tion Service, through its district offices in Essex and Middlesex
Counties, and the state office in Amherst, were very helpful. Mr.
Evans Hawes and Mr. Russell Ceurvels, of the Department of
Natural Resources, were most helpful with their respective forestry
and marine fishery reports. Mr. William Tompkins and Mr.
Richard Cronin, of the Division of Fisheries and Game, with their
report on the fish and wildlife of the watershed, were of great help.
Mr. John Peirce, of the Essex Greenbelt Association, and Mr. Elmer
Foye, of the Massachusetts Audubon Society, were of great im-
portance in arranging the joint meetings of interested people and
conservation commissions in the watershed. To the conservation
commissions in the watershed we express our greatest thanks for
supplying us with all of the information that they did. It is almost
impossible to thank each individual and agency who gave time and
effort to make the completion of this study possible.

Published Material.

Master plans of the towns within the watershed were used in the
study. Land use maps of the various towns in the watershed, com-
piled by the town conservation commissions, were used. Each
town conservation commission placed on a topographic map,
own town’s conservation commission land town forest land
water department land recreation or park commission land
historical land and any other town land that their town owned.
Studies by the Division of Marine Fisheries, Division of Fisheries
and Game, U. S. Soil Conservation Service, Department of Public
Works, and the Division of Forests and Parks, were summarized

Field Studies.

Personal Interviews.
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and parts of their studies incorporated into the total land use study
of the watershed.

U. S. geological survey topographic maps, scale 1:24000, were
used to place land use material on. Study maps are on file with the
Department of Natural Resources, Division of Conservation
Services.

An early history of the town of Ipswich describes the rich fisheries
both in the river and off its mouth. The river has apparently been
of considerable importance for its commercial fisheries since the
white man first visited the pleasant Indian village at the mouth,
to barter European wares for fish, shellfish and pelts. Earliest
settlers were drawn to the area by the excellence of sturgeon, cod,
and salmon fisheries. The Ipswich Basin was closely allied with
the Merrimack region, although on a smaller scale. From the
natives, white men learned of the value of fish as fertilizer, and an
early account in 1637 observed that a thousand fish, put into an
acre, would yield three times more corn than without them.

The town of Ipswich was so named in 1634 for old Ipswich in
England. It had formerly been known as Agawam. Being a
coastal town, with a good harbor, rich agricultural land, and
abundant fisheries, it attracted the first permanent settlers to the
region in 1633. Later settlers of inland towns utilized Ipswich as
a jumping off base.

Change in Land Use.
First departures from fishing and farming were soon to follow.

As early as 1652, salt houses were built at Ipswich for the manu-
facture of salt from sea water. Shipyards sprung up, and as up-

jfc,stream areas were settled, sawmills on the Ipswich and Miles rivers
were erected, with other factories and mills devoted to the manu-
facture of potash and soaps, tanning of pelts, and even a brewery.

Then a trend began which was repeated in every major coastal
area in Massachusetts. Industrialization along the Ipswich River
heralded the installation of dams for impoundment of water as a
source of power. Small industry came to life in the watershed,

History of the Watershed

Base Maps.

Importance of the Ipswich River.



HOUSE —No. 4100. [June94

and more intensified agriculture was used on the land of the
watershed.

After World War II the population increased at a tremendous
rate in most towns of the watershed. Table 1 shows the increasing
population, especially between 1950 and 1960, when the population
in the watershed increased by 52 per cent. With increasing popu-
lation through the years, the demand for new roads, schools, shop-
ping centers and housing developments, were in demand. Land £

use patterns changed. Agriculture was on the decrease, as it was
in all of the northeast. Agricultural and open land was put into
housing development and shopping centers. But with a change in
land use, a unique pattern formed in the watershed. No large
cities developed in the watershed. The watershed kept its “country
look.” The large cities developed outside of the watershed, on the
north and south boundaries of the counties.

These large cities are now making their presence known in the
watershed. More and more land is being used for housing develop-
ment in most towns, and this open land is being developed con-
tinually.

The land use picture of the watershed has changed since th
early days of the first settlers. With the future population of th
watershed expected to increase faster than it did in the past, what

11 the Ipswich Watershed look like in the next fifty years?

General Description of the Ipswich River Watershed.
The Ipswich River Watershed is that area of land and water upon

which a drop of rain falling vertically and allowed to follow a gravelly
course, would, upon landing, find its destination to the Ipswich

■r and ultimately the Atlantic 0
wich River f ial drair DO SOIx

central Essex (

n Massachusetts the river flows in a northeasterly1®iver flows in a norti

miles from its headwaters in the lowlands of I
Wih to its mouth in Ipswich Bay in Ipswich. Th(n Ipswicl

bout 380,000 persons in 16 townswater for
river bas:

■i\ aior

least a portionU

shed, Table 2. Only three towns, TcUn t

Population Changes.
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Table 1. —Population Trends , Ipswich Watershed.

Per Cent
of

1910. 1920. 1930. 1940. [ 1950. 1960. Increase.

Andover ..... 7,301 8,268 9,969 11,122 12,437 17,134 + 33
Beverly 18,660 22,561 26,086 26,637 28,884 36,108 +3O
Boxford 718 588 662 778 926 2,010 + 110
Burlington

.... 591 886 1,722 2,275 3,250 12,852 + 400
Danvers 9,407 11,108 12,967 14,179 15,720 21,926 + 28

1,749 1,631 2,044 2,037 2,764 6,488 + 100
�ipswich 6,777 6,201 6,599 6,348 6,896 8,644 +2O

Lynnfield
.... 911 1,165 1,694 2,287 3,927 8,398 + 110

Middleton .... 1,129 1,196 1,712 2,348 2,916 3,718 + 26
North Andover . . . 6,629 6,265 6,961 7,624 8,485 10,908 + 12
North Reading. . . . 1,069 1,286 1,946 2,886 4,402 8,331 + 95
Peabody 16,721 19,552 21,346 21,711 22,646 32,202 + 46

Reading 5,818 7,439 9,767 10,866 14,006 19,269 + 35
Rowley 1,368 1,249 1.356 1,633 1,768 2,783 + 35
Tewksbury

.... 3,750 4,460 6,686 6,261 7,505 15,902 + 100
Topsfleld 1,174 900 086 1,150 1,412 3,351 + 130
Wenham 1,010 1,090 1,119 1,220 1,644 2,798 + 68
Wilmington

.... 1,868 2,681 4,013 4,645 7,039 12,476 +46
Woburn 15,308 16,674 19,434 19,751 20,492 31,214 + 36

Total 98,828 114,988 133,846 144,458 167,117 255,401

1950-1960 increase Watershed Total 52%

field, Middleton and North Reading, lie entirely within the water-
shed. Of the total acreage of 96,644 acres in the watershed, 23,721
acres are in Middlesex County, and 62,923 acres are in Essex County.

The watershed is an area of poorly-drained lowlands of sand and
gravel and hills of bedrock and glacial tills. There are no hills in
the watershed with an elevation of over four hundred feet. There is
an average yearly rainfall of 45 inches in the watershed.

There are no large cities in the watershed. The watershed is
hough communities are developing
'ringes of the area,
very part of the watershed. Route
3ct on the development of the out-
[ecently-completed Route 95 and
easier to travel to the larger cities

(largely suburban and country, alt
rapidly from Boston toward the i

Major highways reach nearly e
128 and Route 1 have had an eft
lying areas of the drainage. 1
Route 93 will make it that much
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outside the watershed and will have an effect on the population
increase.

Table 2. Towns in the Ipswich River Watershed,

Acreage of Percentage of
Total Acreage Town in Town in

Town. of Town. Watershed. Watershed.

Andover 20,688 3,347 16
Beverly 9,900 2,995 30.4

Billerica 16,896 387 2
Burlington 7,528 2,266 30 £

Boxford 15,611 9,427 60

Danvers ........ 8,736 2,663 30
Georgetown ....... 8,432 237 3

Hamilton . 9,574 8,314 86
Ipswich 21,008 7,872 34
Lynnfield ....... 6,776 1,600 24
Middleton 9,254 9,254 100

North Andover 17,809 10,470 58
North Reading 8,659 . 8,659 100
Peabody 10,768 3,322 31
Reading 6,388 3,053 48
Rowley 11,980 500 4

Tewksbury 13,692 256 2
Topsfield 8,230 8,230 100
Wenham 5,252 4,704 90
Wilmington 11,076 9,088 83

Land Use in the Watershed.
Who Owns the Watershed.

Private individuals, town, county, state and federal agencies, as
well as religious orders, charitable organizations, companies and cor-
porations, all have an ownership interest in the land mass en-
compassed within the Ipswich River Watershed.

The history of ownership is one common to the entire northeast.*
Large holdings of our forefathers were divided into lesser areas for
their children and their children’s children. With each passing year,
came more intensive agriculture, industry, increased population and
its needs for roads, schools, parks, shopping centers, housing de-
velopments, well fields and the like. Larger ownerships were sub-
divided both open land and forested land. Modern machinery
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made the clearing of timbered country easy and land high and dry
and population-oriented felt the impact of “progress.”

Some areas, notably Bradley Palmer State Park and portions of
the Willowdale State Forest, became publicly owned through gifts
or inheritance from generous public-spirited, conservation-minded
citizens.

Numerous areas of lesser acreage in the various towns are the
result of similar action. Initial purchase and subsequent gifts con-
stitute some 2,200 acres of the Ipswich River Wildlife Sanctuary of
the Massachusetts Audubon Society. Religious organizations, such
as Missionaries of La Sallette Seminary, Notre Dame Training
School, and the Salesian Society, all of Ipswich, account for some
450 acres. Schools and colleges, such as Masconomet Regional
School in Boxford, Gordon College in Hamilton, Wenham and
Essex Agricultural and Technical Institute in Danvers, are ex-
amples of relatively sizable areas in the watershed. Lands publicly
controlled for the benefit of drinking water in such towns as Middle-
ton, Ipswich and Wilmington, are largely wooded areas.

By and large, however, it is the individual owner, the tax-paying
citizen who controls the greater acreage of land in the Ipswich River
Watershed. It must be said, however, that the day of the large
estates is rapidly drawing to a close. There are still a few large,
beautiful, well-kept estates, generally in the Ipswich, Hamilton,
Wenham, Topsfield and Boxford areas. It is difficult to locate, in
private ownership, many land areas over 100 acres in extent.

A few decades ago, the Commonwealth of Massachusetts pro-
grammed its conservation acquisition work to include much of what
is now the Harold Parker State Forest. Many towns, through tax
default, gift, or wise purchase, acquired into public ownership, tracts
of land, some of which are now in town forests, parks, schools,
cemeteries, town buildings, water department land and the like.
Since 1960, various town committees have recognized the need for
preserving some open spaces and have acquired, or been gifted,
approximately 42 acres in the watershed. However, recent ac-
quisitions by local governments have been small, and a few of the
more desirable open space and possible recreational land, has fallen
into the hands of housing developments and shopping centers.

The following table indicates watershed area by town and the
approximate amount of publicly owned or otherwise tax-exempt
land.
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Table 3. Public and Quasi Public Land in the Watershed.

Approximate Acreage
Publicly Owned Total Acres in

Town. or Otherwise Ipswich River
Tax Exempt. Watershed.

Andover 844 3,347

Beverly 87 2,995

Billerica - 387
Burlington 106 2,266

Boxford 1,182 9,427
Danvers ........ 603 2,663
Georgetown - 237

Hamilton .......
1,659 8,314

Ipswich 2,122 7,872
84 1,600Lynnfield

Middleton 9,254630

2,571 10,470North Andover
North Reading
Peabody

8,659

3,322217

3,063487Reading
Rowley 500

256Tewksbury

Topsfield .

Wcnham

8,2301,5f

4,7041,028

Wilmington 804 9.088

Total 96,64414,681

Water of the Watershed.

Population estimates and expected use of acreage for housing
and industrial development indicate that over the next twenty
years there will be considerable change in land use. It is expected
that building will increase by 30 per cent. Construction of roads,
parking lots, as well as roofs in housing developments, will add to
the problems related to increased runoff. The water absorption
qualities of present topsoil, wetlands and woodlands, in their
capacity to act as an aquifer, will have to be preserved, as the
increased runoff from changes in land use will result in increased
storm and flood damage in the brooks feeding the Ipswich River.
It is estimated by the Soil Conservation Service that over the next 20
years, with the anticipated building in the upper reaches of the
watershed, the annual damage will increase from its present average
of from $6,000 to $lO,OOO, to $50,000.
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Erosion from destruction of present vegetative cover might ser-
iously affect siltation of the riverbed and result in further flood
damage, and necessitate expensive dredging of the streambed.
Gravel removal operations, as well as erosion problems arising from
uncontrolled gravel operations elsewhere in the watershed, will
influence the behavior of the contributing streams and the river
itself.

Present zoning regulations in the lower regions of the watershed
will not stop the flood hazards unless new zoning regulations are
adopted by those living in the upper reaches of the watershed.

Present investigations carried out by the Soil Conservation
Service on request of the conservation districts in the watershed,
are still incomplete, and no recommendations as to flood control
structures that might be constructed can be made at tins time.
It is understood that alleviation of flood damage can result, if certain
flood retention projects are built. These could have multiple
use aspects. An important consideration is the cost-benefit factor
of such structures, as this is the basis of Public Law 566 (Small
Watershed Flood Prevention Act). On request of the Water
Resources Commission, the Soil Conservation Service has located
numerous retention sites in the watershed. It is important that
the cities and towns in the watershed become acquainted with
these sites, as some of them might have to be preserved for their
future water needs.

These needs vary. However, of prime importance is the domestic
use of water, and with an increased population and larger per capita
use, towns will have to assure themselves of a future supply, either
surface or underground. Therefore a regional study of possible
impoundment sites can alert each town of its water resources, and
decisions as to other uses of such sites should be planned on a
regional basis.

Pollution of water can be lessened to a large extent by low flow
regulation from impoundments of bodies of water. Replenishment
of underground water resources from ponds and streams is of major
importance. Recommendations as to where such impoundments
should be constructed, and priorities as to their use, should be
decided upon after a study has been made by the Water Resources
Commission, based upon fact-finding studies presently underway
by that agency.

Recreational use should be considered, based upon its multiple
needs, and recommendations should be made by agencies federal
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as well as state as to the feasibility of incorporating as many
uses as possible in a contemplated water-based recreational
development.

Varied demands on water for recreation will necessitate the
advice of technically trained people, such as hydrologists, health
officers, fish and wildlife management experts, recreation planners,
etc. Availability of this type of assistance from various agencies
will be based on a memorandum of understanding between these
agencies who are co-operating with the sponsors of the watershed
study.

Recent hydrological investigations, prepared in co-operation with
Massachusetts Water Resources Commission, and United States
Geological Survey, indicate that with careful planning there should
be sufficient water for an increased population. Only 9 per cent
of the available water of the entire basin was used in 1958-1960.
About one-half of the basin’s precipitation results in runoff. Even
in the upper part of the basin, only 16 per cent of available water
was used.

Considerable study is still needed to determine the underground
resources, possibly the most desirable future resource for home
and industrial use. This underground source might be freer from
pollution and increase the availability of surface water for secondary
usage.

Outdoor Recreation in the Watershed.

A walk in woods is said to be one of mankind’s most soothing
relaxations. Private and town areas, wildlife sanctuaries and state
forests and parks abound with miles of woodland trails and are
ideally suited for this form of outdoor recreation. But this is just
one form of recreation that the Ipswich Watershed offers. Boating,
swimming and fishing are enjoyed in many of the lakes, ponds and
rivers in the watershed. Camps and cottages dot the lakes and
ponds in the Ipswich drainage. More and more time is being
spent in the outdoors, and outdoor recreation demands are on
the increase, Table 4.

Proximity to such metropolitan areas as Boston, Lynn, Lawrence,
Haverhill and Lowell, with a total population in 1960 of 1,001,061,
make the watershed a natural attraction. People come to the
watershed from these metropolitan areas to find outdoor recreation

Introduction.
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outdoor living. They must be satisfied. They must find what
they are seeking.

In past years, state, town and private groups have tried to
provide and satisfy the people of the watershed with some form of
recreation; but has this provision, this satisfaction, been fulfilled?
Areas have been provided, but are these developments what the
people want? Not all of the people who seek outdoor recreation
want extensive recreational development. People are interested
in passive recreation in a variety of recreational activities, as
shown in the ORRRC survey of 1960, and the town of Beverly
survey in 1964.

Before we look into the future we must analyze the present and
see what type and kind of recreational developments we have in
the Ipswich Watershed today, that is, the specific areas and types
of recreation that are provided by the State, Quasi public organi-
zations, towns, and private organizations.

Table 4. Persons Participating in Selected Activities Daring June-August, 1960,
1976 and WOO.

Source: 1960, “National Recreation Survey,” ORRRC Study Report 19,1976 and 2000 estimated by
Commission Staff.

Participai
(Millions]

Activity

1976.1960. 2000.

96 15368Driving for pleasure

59 16194

no43Walking for pleasure 63

Playing outdoor games and sport

Sightseeing
.....

39 62

13381

98 15669Pic

38Fish 55

19 36

46 77
48 97
27 49
24 36

19 36
14 31
15 31

14 31
21 43

12Bicycli

31Attending outdoor sports even

29Boating other than sailing or canoeing

Nature walks .....
18

17Huntin
Campii 10

8Horseback riding

Water skiing 8

8Hiking

Attending outdoor concerts, drama, etc. 12

sptember-November period used for hunting.
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Commonwealth of Massachusetts.
Department of Natural Resources.

Harold Parker State Forest —North Andover and Andover.

The summer months find capacity family groups at the only public
camping area in the watershed. The 3,002 acre Harold Parker
Forest has 125 tent sites available for public camping. Included in
the forest is 175 acres of water, a portion of which is used for swim-
ming, boating and fishing. During the 1964 recreational season,
the tent and trailer camp area of the forest attracted 49,206 people,
and the picnic and swimming area brought an additional 41,721
visitors. Sections of the forest are managed for hunting, by the
Division of Fisheries and Game.

Included in this park on the Ipswich River, is the Palmer estate,
with interesting trees and shrubs, picnic areas, bridle trails and lily
ponds. The park, consisting of 721 acres, has two picnic areas,
30 miles of bridle trails and five miles of foot trails. During 1964,
some 35,360 visitors were recorded in the picnic area, and an es-
timated 40 to 50 horseback riders regularly enjoyed the many bridle
trails. The park is also a favorite spot for botanists and bird
watchers.

The Willowdale Forest, consisting of 2,070 acres, has very little
recreational development within its bounds. The forest has been
used in the past for the sole production of timber. Other than
timber production, the only form of recreation in the forest is
hunting. The area has been stocked with pheasants and other birds,
by the Division of Fisheries and Game.

Phillips Wildlife Sanctuary Boxford.
The Phillips Wildlife Sanctuary, consisting of 312 acres, is a wild-

life area for the preservation of birds and animals. No hunting is
allowed within the boundaries of the sanctuary, but foot paths and
trails do exist for the enjoyment of a walk through the woods.

Willowdale State Forest Ipswich and Topsfield.

Bradley W. Palmer State Park Topsfield.
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The Boxford Forest adjoins the Phillips Wildlife Sanctuary in the
town of Boxford. When the present expansion of the forest takes
place, it will consist of 850 acres, in the above-mentioned towns.

Here again we have an area that has been used primarily as a
state forest. Some use has been given the forest by people interested
in birds and mammals. The forest has also been used by horseback
riders and people interested in nature, walking along the roads of
the forest.

Quasi Public Recreational Land.
The Trustees of Reservations.

Charles W. Ward Reservation Andover
Located in Andover, near Route 125, the Trustees control the

296-acre Charles W. Ward Reservation. From its pasture hilltop,
this unique, open-space reservation affords extensive views in all
directions. Wood trails lead through the area, making it possible
to enjoy the botanical and geological interest of the reservation.

Pine and Hemlock Knoll Wenham.
This small parcel of land, 14 acres, off Pleasant Street in Wenham,

was a gift to the Trustees. The reservation is a heavily wooded esker,
being a beautiful stand of pine and hemlock, and is enjoyed by many
people for its forest primeval.

Although mostly outside the Ipswich Watershed area, Crane’s
Beach certainly has its effect on the recreational satisfaction for
some people in the watershed. From the Great House on Castle
Hill, there is a magnificent panoramic view of the sea, dunes and
marshland. Several miles of sandy beach and high dunes offer
superb recreational attractions for the swimmer, sightseer and fisher-
man. Over 200,000 people visited the 1,300-acre Crane Reserva-
tion during 1964. Certainly for anyone who likes the ocean and salt
water swimming and fishing, this reservation offers one of the best
recreation areas on the North Shore.

Boxford State Forest Boxford, Middleton, North Andover.

Richard T. Crane, Jr. Memorial Reservation Ipswich.
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Massachusetts Audubon Society.

In 1951 the Massachusetts Audubon Society purchased 2,200
acres in Topsfield, Hamilton and Wenham, which is now called the
Ipswich River Wildlife Sanctuary. The Audubon Society at the
Ipswich Sanctuary, offers a program in the conservation and preser-
vation of our natural resources.

For the visitors to the Sanctuary, the Audubon Society has pro-
vided five miles of marked trails, self-guided nature trails, trailside
museum, and an arboretum of native and exotic trees and shrubs.
Also, the Audubon Society offers courses in conservation education
and natural history, at the Sanctuary.

Essex Greenbelt Association.

Through the efforts of the Greenbelt Association, parcels of land
around the Boxford State Forest have been purchased or acquired
through gifts. When the Department of Natural Resources pur-
chases the area around Bald Hill in Boxford, the parcels of land
owned by the Association will be given to the Department of Natural
Resources.

The Association has also purchased, or been gifted, various par-
cels of land in Boxford, Ipswich and Topsfield. These parcels have
been purchased for the preservation of natural areas, woodland,
open spaces, wetlands and hilltops, to be used by the people of the
towns of the watershed for passive outdoor recreation.

Andover Village Improvement Society.

Although very little recreation land in the watershed is owned by
the Andover Society, their recreation land along the Merrimack and
Shawsheen rivers has its effect on the recreation of the watershed.
The Society owns 466 acres outside of the Ipswich Watershed, most
of which is devoted to some phase of outdoor recreation. The So-
ciety’s holdings certainly have an effect on the recreational develop-
ment of the town of Andover. The Andover Village Improvement
Society is providing recreation and open space land for the residents
of Andover and North Andover.

Ipswich River Wildlife Sanctuary Topsfield.
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Town Recreational Land.
It was found in the study that the towns in the Ipswich River

Watershed have provided little in the form of outdoor recreation,
other than playgrounds and town parks. This is not necessarily a
fault to be found with the towns. With the state parks and forests
of the Department of Natural Resources providing swimming and
picnicking areas the Trustees of Reservations salt water areas,
and the Audubon Society nature trails, etc., there was not a need
for towns to provide swimming and picnicking areas.

Some towns, Rowley, Topsfield and North Andover, do have
swimming areas for their residents, but these are only three towns
affording such recreation in the watershed. Most towns have let
the public and private agencies of the watershed take care of this
demand. But thinking has changed and most towns now are look-
ing for areas around ponds, rivers and lakes, to develop recreation
areas, or keep as open space areas. A few towns in the watershed
have land that could be developed into a very good recreation area.
The people have not really looked into their town-owned land, or
investigated the possible recreational potential of the land.

Certainly a limiting factor in town recreational development has
been the acquisition cost of desirable areas, and the cost of devel-
opment. With new schools and roads being built by the towns, the
people to date have not wanted to add to a tax rate that has nearly
doubled within the last ten years. Little has been appropriated by
the towns in the watershed for recreational development, or recrea-
tion or conservation commission activities.

Private Recreational Land.
There are some recreational areas in the watershed that are de-

voted to special uses and available only to members and their guests.
These recreational areas cannot be overlooked, as they afford some
people the type of outdoor recreation they want.

Country clubs and golf courses certainly are a form of outdoor
recreational development that is enjoyed by many people of the
Ipswich Watershed. Most towns in the watershed have one or
more golf courses.

Hunting, riding, fish and game, and sportsmen’s clubs, are very
popular in the watershed, and some of these own a sizable amount
of land. All of these clubs are just another form of outdoor recrea-
tion that exists and is being developed in the watershed.



HOUSE —No. 4100. [June106

f

f

In the foregoing paragraphs we have examined the recreational
development of the watershed as it appears today but what about
the future?

Shorter work weeks more leisure time better roads, etc.,
create the desire for man to seek new mediums of outdoor recrea-
tion. Right at the present time the general public is asking for
greater variety in the recreational facilities within the Ipswich
Watershed. Certainly this demand cannot be ignored, not only
from a federal or state level, but by the towns themselves. It is
not always the out-of-towner who is looking for a place to swim,
fish, or go boating; invariably it is the town residents, the people
of.'the watershed, who are seeking a place to go picnicking, swim-
ming, or walking.

No one concerned with providing outdoor recreation in the water-
shed can disregard this demand for outdoor diversion. Each in-
dividual or agency connected with the recreation of the watershed,
must examine his recreation areas and determine what type of de-
velopment is possible. A master plan for each area should be made,
if such has not already been done. Those areas where a need exists
for specific recreation, and which have the potential, should be de-
veloped (Table 5).

Future Recreation in the Watershed.

Table 5. Outdoor Recreation Survey Town of Beverly 1 Conducted by the
Beverly Conservation Commission, December 1964

Which activities do members of your family enjoy?
Walking in the woods 90*;
Swimming 78*;
Picnicking 70*;
Winter sports 60*;
Boating 49*;
Fishing 49*;
Nature study 49%
Bird watching 42%
Outdoor photography 35*;
Horseback riding 21*;
Hunting 19%
Skin diving 89
Also mentioned:

Bicycling.
Painting.
Camping.
Trapping,

out returned to the Commission17 per cent of survey cards sent



1965.] HOUSE —No. 4100. 107

*

0

Forests op the Watershed.
Forested Areas are Important in the Watershed.

From the days of early settlers, the forests of the area have played
an important part in the economy of the various towns within the
watershed. Records of old indicate that oak timbers were used
in the boat industry and that white pine was as it is now the
lifeblood of the lumber industry.

Agriculture was accepted early as the way of life and venturesome
families rapidly cleared much forest growth to make way for crops
and pasture. This trend was revised soon after the turn of the
nineteenth century when it became apparent that not all areas
were equally suitable for the crop, orchard and dairy business.
Certain soils of the watershed would not support the orchards and
hay land. At about the same period the industrialization of nearby
cities began and farm labor was syphoned off. A portion of the
land once forested, later cleared, began to revert to woody growth.

In more recent .years the public’s urge for rural living, the further
industrialization and generally improved lines of communication
have taken an even greater toll of broad forest expanses. Today,
there are many small woodland holdings, more important collec-
tively than individually.

The traditional primary value emphasis of forests as the source
of wood products has shifted. Today, we recognize our forests for
their multiple use and thusly, they are multi-valued. We are
cognizant of their importance in the field of recreation and wildlife
management, as well as the source of lumber and other forest
products.

Forests have a Value for Lumber and Other Forest Products.

Due to shifting patterns of ownership and inroads of the so-called
urban spread within the last ten years, the importance of forests
within the watershed as lumber-producing areas has diminished
greatly. In 1953, 7,960,000 board feet of lumber was cut in the
watershed. Ten years later in 1963, only 840,000 board feet of
lumber was harvested in the watershed. There are still many
thousands of board feet of good quality timber in the Ipswich
drainage. Lumber operations of the future will see logs trucked
to the mill site, contrasted to olden days when the mill was set
amidst the timber concentration. White pine, called the lifeblood
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of the lumber industry of Eastern Massachusetts, still predominates
in its supply and demand. Unfortunately, the market for rough
and coarse trees for the wooden box industry has faded. Lower
prices of New Hampshire white pine and the changing of many
industries to paper boxes, has caused this decline in the wooden
box industry in Northeastern Massachusetts. The loss of the
great demand of poor quality softwoods by the box industry, has
affected the disposal rate of lower grade softwood stands. On the
other hand, there is an increased demand and usage by the pallet
manufacturer and boat-building industry for many hardwoods
that were once classed as “forest weeds.” More efficient operating
methods and closer utilization are the trend in the lumber industry.
Much of the growing stock is recovering from the effects of past
destructive cutting methods, repeated forest fires and wind storms.
The past ten years have not seen the commercial timber operations
on the same scale as a few decades ago. It might be said that the
watershed’s forests are generally in a state of replenishing the
growing stock.

Forest Types found in the Watershed.
The Massachusetts Cooperative Wildlife Research Unit, sup-

ported by several other state and federal agencies in 1952, classified
various types of forested, open, wet and urban land in the Common-
wealth. Some 300 classifications were recorded and mapped on
topographic sheets in blocks of not less than 10 acres in extent.
The results are summarized in booklet form, “Classification of
Land Cover Types by Towns” published by the Cooperative Exten-
sion Service, College of Agriculture, University of Massachusetts,
Amherst, Massachusetts. Summarizing the forests’ types for the
watershed, approximately 67,200, or 70 per cent of the watershed
area is forest land. Of this 67,200 acres, 20,000 acres are pre-
dominantly softwood species and 47,200 acres are predominantly
hardwood species. Due to constant changes in land use, these
figures must be regarded as approximate only. One change that
we know has taken place is the planting of approximately 249 acres
of open land to forest trees.

The Boston Regional Planning Project has taken aerial photo-
graphs of the watershed and they will have an up-to-date land
use map of the watershed and surrounding area in March of 1965.
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There is nothing outstanding or specifically significant of the
forest flora within the Ipswich River Watershed. In general,
it is, and it has been, typical of that in Eastern Massachusetts.
The original forest of the area consisted of a mixed growth of white
pine, oak, chestnut, poplar, hard and soft maple, white and gray
birch and a few other hardwoods and conifers.

Clearing of the land began on the terraces and smoother land
and was rapidly extended to the hills and rougher areas. Possibly
as much as 25 or 30 per cent of the land has never been cleared of
forests, but most merchantable timber was long ago removed, and
the wooded areas today are a product of repeated timber harvests
and of change occurring as a result of repeated forest fires. This
second growth differs in many respects from that of the original.
Second growth oak, a prolific sprouter, has become very prominent
both in areas where white pine once predominated and in areas
of mixed softwood and hardwood. Maple swamps are common
as they always were, and the change noted is that they seldom
carry in them the lofty white pine so sought after by our forefathers
for its size and quality. Abandoned fields are pasture land grown
into bush areas supporting ground juniper, cedar and gray birch
with an occasional bush white pine. Chestnut has disappeared.
The white pine stand is becoming a casualty or transition, generally
replacing itself only where more favorable conditions exist.

Hardwood areas, either in pure stands or where predominant
over the softwoods, are more prevalent as seen in the table pre-
viously presented. In the softwood stands, white pine is still
the leading species and is encouraged in timber stand improvement
measures.

Today trees most commonly found in the Ipswich River drainage
area are: white pine, white oak, red and black oak, gray, black
and yellow birch, red maple.

In addition, but not as common or covering as much area, we
find ash, basswood, sour gum, hornbeam, swamp elm, hemlock,
white cedar.

The past decade or so has seen a change in demand for various
types of forest products, as stated previously. Lumber, still the

Changing Aspects of the Watershed’s Forest.

Markets for Forest Products.
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number one product, has shifted in emphasis from “white pine
any quality” to demanding timber stands which will yield a rela-
tively high percentage of good quality boards. This change is
brought about by the shrinking of demand for roundedge lumber
formerly used in the manufacture of wooden boxes. Low grade
hardwoods, nearly always passed over by logging crews a few
years back, are now harvested in the average logging operation.
While the watershed produces too few quality hardwoods to attract
the veneer or furniture market, there are still oaks that are in
demand in the boat-building trade. Other hardwoods of lesser
grade are being used in wooden pallets and skids. There is but
little volume removed for fuelwood and pulpwood, 250 cords in
1963, although the economic hauling distance to the pulp plant
in Lawrence is close.

Demands for posts and poles have diminished considerably —in
1953, 500 cords, to 20 cords in 1963. Not many years ago red pine
plantations were thinned out for fence posts. Although red pine,
when treated, does make an excellent post, there is such little
demand that many plantations currently are allowed to stagnate
because of the unprofitable nature of thinning. Hickory and sour
gum were used by the fishing industry in small amounts, but this
demand has dwindled to practically nothing.

It is doubtful if the demand for forest products will ever cease,
but there will be shifts in species demand. Certainly someone
will always want wood to burn in their fireplace, or boards to build
a house with. Today the keynote is “quality” regardless of species,
but particularly so in white pine.

Many a forested area has a value far greater for another purpose
than that of its value for the forest product it can produce. Some
poor-growing forest areas could be sold for house lots or shopping
centers. Other forest areas could be used as recreational areas where
production of forest products would be secondary. This trend, to
look on forest products as incidental, is expected to continue.

Town Forests.
Town forests exist within the watershed in such towns as Ipswich,

14 acres; Topsfield, 49 acres; North Andover, 88 acres; Reading,
150 acres; and Danvers, 85 acres.

On the whole, the town forests are woefully neglected. Planta-
tions of pine and spruce, set out a decade or two ago, have been
largely unattended in a forestry sense, and consequently are suffer-
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ing from stagnation and crowding. Efforts have been made, how-
ever, to construct and maintain protection roads. Possible recrea-
tional potentials have not been developed. With the advent of
conservation commissions in the various towns, there has become
an awareness to putting town forests to productive use and adding
to their area when considered desirable.

Forest Fire Protection.
There are few forested areas within the watershed that have not,

at one time or another, been subjected to forest fire. Willful
burning was common practice not many years ago, to encourage
blueberry growth and pasturage. The production of charcoal in
open “pits,” while not in vogue in recent years, was the cause of
many a large wild fire. No longer are unattended fires permitted
to burn forest acreage.

It must be assumed that the forest fire problem will be with us
just as long as there are areas which will burn. It must further
be assumed that the problem of control and the necessity of quick
action, will become more acute. More and more people are moving
into the watershed and population alone is a factor. New homes,
on large lots, are hewn from the woods and although they may
face a highway, are still essentially a part of the forest and conse-
quently in danger when nearby woods are burning. These same
newly “country-orientated” homeowners are a potential source of
newly started forest fires. Backyard burning, although regulated
by law, still is one of the major causes of fires. Children from these
same households may be careless in their use of adjoining woodlands
and inadvertently start a blaze. Unfortunate as it may be, there
are still those who willfully set a forest fire for some reason or other.

Marine Fisheries in the Watershed.

Description of an Estuary.

An estuary, according to the dictionary, is an arm of the sea at
the mouth of a river. Thus an estuary and its inhabitants are
influenced by the sea and the river which meet and mix there.
The sea is reasonably constant and predictable; the river is tre-
mendously varied and unpredictable. When a river reaches its
estuary, it is the sum total of all the actions within the watershed,
tributaries, and the river itself. Over the years, rivers have carried
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minerals and fertilizers to their estuaries, and because of tins
accumulation, a normal estuary can support more living matter
than the most cultivated farm lands. However, rivers also carry
sewerage, pesticides, detergents, and other toxicants which can
render an estuary uninhabitable. Materials brought to the estuaries
over long periods of time have built up fertile marshlands, wdiich
like good husbandmen, slowly release these materials to the estuary
and surrounding seas. In days gone by, the marshes were important
for marsh grass as cattle food. Today they are quickly and irre-
vocably lost as dumps, developments and marinas.

Long before western man brought his civilization to Ipswich,
the Indians enjoyed the bounties of the Ipswich River. Shellfish
heaps, along with pottery and tools on Treadwell Island and Clark
Pond, tell us this bit of history (1). In 1633, before Ipswich was a
town, fishing stations existed on Jefferies Neck, because the fish
along the shores and in the rivers w 7ere abundant. Cod, sturgeon,
herring, and bluefish, were taken during this time. By 1644, a
small inshore whale fishery was established. Also during this
period it was recommended that 1,000 alewives per acre be used as
fertilizer on cornfields (13). However, as industries developed
along the river and fishing intensity increased, the fisheries began
to wane. By 1768 a town report stated that “The Ipswich River
has been reported from age to age to be one of the best fish
streams —in the country. These fish are now little if at all known
to our streams” (3). In 1789 a low 7 of 3,000 bushels of soft shell
clams were dug in Ipswich. Although the records are scant, there
appears to have been large fluctuations in the fisheries of this estuary
and perhaps all estuaries.

By the mid 1920’5, the Ipswich River was closed because of
pollution. There were both industrial (chemical) and sewerage
pollution in the river. It is important to distinguish between the
two types of pollution because chemical pollution usually breaks
down slower and is generally harmful to the living environment.
Sewerage pollution destroys many desirable organisms and may
produce noxious growths. It will, however, eventually break down
and may actually end up as fertilizer which stimulates the food
chain. When the Ipswich River was closed, over 200 acres of
shellfish-producing flats were lost (7) with an estimated annual

History of the Marine Fisheries in the Watershed.
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production potential of 5,000 to 10,000 bushels of clams. Certainly
many desirable anadromous fishes, such as salmon, bluefish, etc.,
were lost because of the pollution.

Conditions Today in the Estuary.

Although conditions today are not as good as they were when
this 17th century report was written about the Ipswich River
“Up through the falls salmon, shad and alewives forced their way
to the spawning ground in the still waters above, in great schools,”

£ (12) they are certainly better than they were in the previously
mentioned 16th century report. “These fishes are now little if at
all known in our streams” (3). Perhaps the same fish are not there,
but there is good cod and flounder fishing, in season, at the Town
Wharf, alewives still run up the river in small numbers, striped bass
are now quite numerous and herring continue to fluctuate from year
to year. Shellfish have characteristically varied in abundance
since records have been kept. There are no separate records of
shellfish taken from the Ipswich River, but a low in 1955 of 669
bushels was reported and a high of 33,000 bushels for 1926
was reported for the town of Ipswich (6). There have undoubtedly
been higher volumes accounted for than this figure, but those
available were open to question.

Future of Marine Fisheries.
The future for the Ipswich River estuary appears to be bright.

Although it is unlikely that we will be able to alter the natural
fluctuations of populations for some time, we can and will eliminate
man-made disturbances to this great cycle of nature. Most of the
marsh of the Ipswich River estuary is still intact, 1,464 acres (5).
Today with an aroused public awareness of their value, and many
public and private organizations established to protect and preserve
them, it seems likely that Ipswich will hold the line and prevent
any further destruction of these marshes.

4} Along with a public awareness of the value of conservation, has
come an awareness of the destructive influence of pollution, and
certainly the trend today is toward cleaner streams and rivers.
Ipswich has been on a vigorous campaign to restore clean waters
to the Ipswich River, with positive results. Pollution in the river
is decreasing, as public sewer systems are installed and some
areas at the mouth of the river formerly classified as grossly polluted,
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have been reclassified as moderately polluted. Hopefully, we can
look forward to the day when the river will again be reclassified
as clean. If they have access to the spawning grounds, anadromous
fish can succeed in clean waters. The Department of Natural
Resources, Division of Marine Fisheries, has for years maintained
and constructed as many fishways (around obstructions to the
spawning grounds) as has been physically possible with limited
resources. Two fishways have been constructed by the Division
of Marine Fisheries, on the Ipswich River. One fishway is located
in Ipswich, near the town hall and the other fishway was constructed
on the Ipswich River in the Willowdale section of Ipswich. Such
fishways as possible restocking, can once again have the fish running
up to the spawning grounds of a clean river in great abundance.

Agricultural Land Use in the Ipswich River Watershed.
About one-third of the area of Essex and Middlesex counties

lies in the watershed. However, a large percentage of the farms
in the counties are located within this area.

About one-quarter of the land is good for farming another
one-quarter is medium good and the remainder poor. The
most important farm industries are vegetable and dairy farming,
with some poultry and nursery crop production.

The total number of farms is decreasing steadily; however,
acreage decrease has not caused a decrease in the value of crops
sold. Between 1950 and 1960 there was a5O per cent decline in
the number of farms in both counties, leaving about 525 in opera-
tion. Of this number, only 200 had an average gross income of
over $lO,OOO annually.

Horticultural specialties, principally greenhouse and nursery
products, have increased in value to about two million dollars
annually and although vegetable produce acreage has decreased
by one-third over the last ten years, the value of the produce sold
has increased slightly.

In order to prevent loss due to droughts, most vegetable farmers
rely on irrigation during some part of the growing season. The
amount used depends on rainfall, soil types and the variety of crops.
Most irrigation is carried out from artificially created ponds, forty
of which were established by the soil conservation districts over
the last ten years. There are another 100 ponds, privately built,
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partly for farm use, partly for recreation, wildlife habitat, or stock-
watering.

Agriculture is still a vital link in the economy of the county
a $4.5 million industry and need for specialty products, and
fresh vegetables in season, will continue to be sold at roadside
stands but the days of large farms producing for the Boston
market, are limited. This is due to the high value of farm land
for real-estate and assessments being based on this use rather than
on its agricultural value.

Income per acre from agricultural pursuit is incomparable with
•other uses to which this land lends itself in this highly populated

area. Tax alleviation through agricultural zoning, is not legal.
Farm labor is high and income low. Private recreational areas on
farms are limited to size of acres and local zoning regulations. Soil
and water resources of these farms are available.

In order to preserve the relatively large percentage of farm acreage
in the watershed, town conservation commissions should consider
purchasing certain strategically located farms for water impound-
ments addition to areas already state or publicly owned or
as part of a greenbelt area for scenic beauty, riding trails, etc.
Possibly easements over such areas could be obtained, since the
open fertile farmland might well be left in agricultural production
rather than becoming an expensively-to-be-maintained entity, for
as long as the present farm operator cares to use it, on a lease-back
agreement. This would prevent expensive acquisition and induce
continuous farming for some time to come.

#
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Middlesex and Essex Counties, Massachusetts,

There are 35 possible storage site areas within the Ipswich River
Watershed which were investigated. The sites are located on the
attached base map and their location is described on the attached

No. 2. These 35 sites represent only the more obvious loca-
tions for impoundment structures from a review of the topographic
characteristics of the watershed allowing for important existing
facilities. A more detailed investigation would undoubtedly re-
veal many additional possibilities.

Topographic information for this study was taken from the latest
available U. S. Geological Survey minute quadrangle sheets at
scale 1" = 2,000'. The geological information is based upon in-
terpretations from U. S. Geological Survey general geology maps
of the area. Locations of existing facilities were determined from
a field review of each impoundment area using hand level and judg-
ment to locate relative elevation of facilities and impoundment.

The attached Table No. 1 is intended to show the cost of con-
struction of a dam type structure to impound various amounts of
water. A specific amount of floodwater storage was considered as
the initial increment of storage in each impoundment. Additional
increments of storage for other beneficial uses were added unless
deemed impractical because of obvious obstruction.

The design of the structure was considered in each case to be an
earthen embankment with a reinforced concrete conduit for a prin-
cipal spillway. A vegetated emergency spillway was provided at an
elevation where its expected use would be no more than a one per
cent chance of annual occurrence.

Study of Possible Storage Site Areas,
Ipswich River Watershed.

United States Department op Agriculture,
Soil Conservation Service,*
29 Cottage Street,
Amherst, Mass. 01002, January 14, 1965.
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Table 1. Study of Possible Storage Site Areas, Ipswich River Watershed, Massa-
chusetts.

Beneficial Blood Beneficial Flood Emergency
Use Prevention Use Prevention Spillway TotalStorage in Storagein Surface Surface Orest ConstructionSite Acreage Acreage Area in Area in Elevation in Cost

Number. Feet. Feet. Acres. Acres. Feet (M.S.U.). ($1,000).

1 . • 0 175 0 42 104.0 j 71176 175 42 80 107,0 116
405 175 93 120 110.0 169
675 175 130 155 113.0 212

1A 0 150 0 62 110.0 87
45 ISO 27 72 111.0 107

106 150 50 82 112.0 j 128
175 150 67 93 113.0 148

2 . . 0 281 0 32 121.5 115
19 281 4 36 122.5 122
59 281 7 43 123.5 145
79 281 8 48 124.6 151

3 0 625 0 128 86.0 89
w/0 2 295 625 90 180 88.0 159

496 625 107 205 89.0 186
775 626 150 245 90.0 220

3 • ■ 0 340 0 86 83.9 35
w/2 340 340 85 130 86.0 120

620 340 130 175 88.0 169
1,060 340 175 245 90.0 220

4 0 277 0 110 102.2 60
223 277 100 160 104.0 116
373 277 130 190 106.0 143
623 277 170 230 106.0 170

5 0 454 0 200 73.6 281
46 464 40 230 74.0 317

746 454 300 480 76,0 496
1,546 454 540 600 78.0 674

6 o 1,000 0 240 89.0 100
300 1,000 100 300 91.0 146
600 1,000 170 350 92.0 180

1,000 1,000 240 380 93.0 201

7 ■ ■ 0 32 0 6 91.0 44
13 32 4 7 94.0 S 7
33 32 6 7.5 97.0 84
68 32 7.5 9.0 100,0 96 J|

8 ■ • 0 48 0 8 82.0 57
17 48 4 14 84.0 70
72 48 16 23 87.0 96
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Table 1. — Study of Possible Storage Site Areas, Ipswich River Watershed, Massa-
chusetts Continued.

Beneficial Flood Beneficial Flood Emergency
Use Prevention Use Prevention Spillway Total

Storage in Storage in Surface Surface Crest Construction
Site Acreage Acreage Area in Area in Elevation in Cost

Number. Feet. Feet. Acres. Acres. Feet (M.S.L.). ($1,000).

10 0 300 0 135 59.5 152
850 300 210 240 64.0 310

1,600 300 280 300 67.0 408
2,500 300 330 350 70.0 470

0 160 0 36 73.0 70
180 160 38 65 76.0 111
300 160 58 85 78.0 144
440 160 88 107 80.0 181

12 0 764 0 170 84.3 37
146 764 42 180 85.0 51

1,136 764 208 265 90.0 116
2,436 764 297 330 95.0 162

13 0 222 0 88 64.5 31
w/12 748 222 190 213 70.0 173

1,478 222 263 290 75.0 241
3,428 222 340 350 80.0 359

13 0 985 0 220
w/o 12 515 985 156 270

1,015 985 230
1,615 985 280

14 0 860 0 145 115.0 62
140 860 32 150 116.0 91
300 860 65 166 117 0 112
440 860 90 176 118.0 132

15 0 790 0 110 100.0 163
w/o 14

15 0 360 0 80 97.2 89
w/14 40 360 14 85 98.0 115

140 360 38 93 99.0 134
430 360 58 110 100.0 151

16 0 324 0 72 88.2 82
16 324 5 75 88.5 86
66 324 17 82 89.0 96

166 324 37 117 90.0 112

0 1,720 0 163 70.0 127
n/o 15 & 16

!7 0 728 0 108 62,8 96

w/15 &16 i 132 728 35 116 64.0 119
232 728 46 125 65.0 130
342 728 64 132 66.0 147
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Table 1. Study of Possible Storage Site Areas, Ipswich River Watershed, Massa-
chusetts Continued.

Beneficial Flood Beneficial Flood Emergency
Use Prevention Use Prevention Spillway TotalStoragein Storage in Surface Surface Crest ConstructionSite Acreage Acreage Area in Area in Elevation In CostNumbek. Feet. Feet. Acres. Acres. Feet (M.S.L.). ($1,000).

18
.

. 0 217 0 58 72.6 46
143 217 45 86 76.0 83

333 217 80 113 77.0 114
783 217 140 170 80.0 162

19 0 327 0 66 172.0 02
63 327 20 70 173.0 110
113 327 39 74 174.0 127
173 327 47 78 176.0 140

20 0 276 0 66 135.0 60
w/19 64 276 30 76 136.0 68

124 276 47 80 137.0 68
224 276 64 86 138.0 78

20 . . 0 602 0 96 139.0 78
w/o 19 98 602 40 100 140.0 91

198 602 68 106 141.0 101
298 602 66 117 142.0 111

21 0 1,930 0 400 117.0 110
w/0 19& 20

21 0 1,330 0 280 115.6 97
w/19 and 170 1,330 26 320 116.0 114

20 670 1,330 130 400 117.0 182

22 0 ISO 0 36 98.6 68
20 180 14 37 99.0 137
80 180 26 41 100.0 203
120 180 28 44 101.0 216

23 0 1,090 0 120 78.6 140
w/o 19, 20,

21 & 22

23 0 820 0 100 76.6 122w/19,20, 200 820 46 115 78.0 166
21 &22 320 820 66 126 79.0 171

640 820 76 142 80.0 190

24 0 644 0 106 48.5 168
66 644 32 110 49.0 173
96 644 44 114 49.6 182

216 644 72 120 60.0 197

26 0 400 0 48 109.0 24
240 400 30 83 112.0 46
490 400 64 113 114.0 69
800 400 98 165 116.0 93

26 . . 0 483 0 53 79.3 66
w/0 25 62 483 15 66 80.0 74
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Table 1. — Study of Possible Storage Site Areas, Ipswich River Watershed, Massa-
chusetts Concluded.

Beneficial Flood Beneficial Flood Emergency-
Use Prevention Use Prevention Spillway Total

Storage in Storage in Surface Surface Crest Construction
Site Acreage Acreage Area in Area in Elevation in Cost

Number. Feet. Feet. Acres. Acres. Feet (M.S.L.). ($1,000).

26 0 350 0 46 77.0 56
w/25 50 350 15 49 78.0 65

130 350 26 51 79.0 76
185 350 33 55 80.0 81

A27 0 72 0 18 86.5 115
2B 72 9 22 88.0 133
58 72 16 25 89.0 157
91 72 21 29 90.0 169

28 0 830 0 128 59.7 195
w/25, 26, 27
h
29 0 1,330 0 292 50.0 149
w/25, 26, 27
m
30 0 372 0 72 45.0 44

308 372 65 135 48.0 101
878 372 165 235 52.0 210

1,928 372 330 360 56.0 340

31 0 160 0 75 40.5 28

32 0 2,200 0 530 27.2 71
1.300 2,200 500 800 30.0 218

2,700 2,200 630 960 32.0 259
5.300 2,200 1,000 1,250 35.0 376

33 0 304 0 82 25.7 96
216 304 75 106 28.0 137
316 304 87 114 29.0 151
444 304 101 122 30.0 168

34 0 200 0 70 38.0 39
360 200 86 107 44.0 85
550 200 107 122 46.0 102

1,285 200 157 185 50.0 142
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�
In the Year One Thousand Nine Hundred and Sixty-Five.

Resolve extending the time within which the water re-
sources COMMISSION SHALL COMPLETE ITS STUDY OF THE PUBLIC
WATER SUPPLY AND FILE ITS FINAL REPORT RELATIVE TO THE

WATER SUPPLY RESOURCES OF THE IPSWICH RIVER AND VARIOUS
CITIES AND TOWNS IN ESSEX COUNTY.

1 Resolved, That the time within which the Water Resources
2 Commission is required to complete its study and file its final
3 report relative to the water supply resources of the Ipswich
4 River and the various cities and towns in Essex County, is
5 hereby extended to the first Wednesday in December, 1965,
6 and said Commission may file interim reports from time to
7 time as found desirable and necessary.

Appendix E.

PROPOSED LEGISLATION.

C&e Commontoealtf) of sgassaclnisetts

�


