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To the Honorable Senate and House of Representatives.

The State Reclamation Board, acting under the’,pro
visions of section 35 of chapter 30 of the General Laws, 
and under the authority of section 3 of chapter 252 of 
the General Laws, as amended, respectfully submits the 
following special report on the investigation relative to 
the drainage of certain marshes in the cities of Lynn 
and Revere and the town of Saugus for the purpose of 
abating the mosquito nuisance.

The marshes herein considered are sometimes known 
as the Great Marshes, or Saugus Marshes, and include 
the salt-marsh area between Revere Beach Reservation 
on the east, the edge of the high land near Revere Street 
and the International Highway, Revere, on the south, 
the edge of the high land near Salem Street, Saugus 
Avenue and Lincoln Avenue, Saugus, on the west, and 
the Saugus River on the north. For simplicity this area 
will be called the Saugus Marshes. The State highway



extending through the middle of the marshes, which is 
known in Saugus as the Salem Turnpike, and in Lynn 
as Western Avenue, is called Broadway in this report. 
M any years ago this area was considered as a possible 
site for the construction of sewage disposal works for the 
northerly part of the Boston Metropolitan District. In 
1910 or 1911 a considerable length of mosquito ditches 
was dug in this area under the direction of the Revere 
Board of Health, and a certain measure of mosquito con
trol was effected. In the general studies of the State 
Reclamation Board during the last two years the Board’s 
entomologists have found an enormous amount of mos
quito breeding in the Saugus Marshes, and in the reports 
of the Board reference has been made from  time to time 
to this extensive mosquito-breeding area.

Soon after additional funds became available in the 
supplementary budget, the consulting engineer of the 
Board, Percival M . Churchill, C.E., started to collect 
such engineering information as was available in the 
offices of the city engineers of Lynn and Revere, in the 
public offices of Saugus, the Massachusetts Department 
of Public W orks, and the United States Engineer’s Office. 
W hile various surveys of parts of the Saugus marshes 
were available, it appeared, nevertheless, advisable to 
obtain additional data, and an aerial survey was made 
early in the summer. Subsequently a determination of 
the elevation of much of the area was made, and sound
ings to sand or gravel bottom  have been made in many 
places. This information is compiled in a map dated 
November, 1930, a copy of which is attached to this 
report. The map also contains considerable information 
as to the waterways in the vicinity of the marshes, which 
has been obtained largely from the Department of Pub
lic Works.

Various bills before the Legislature of 1930 provided 
for estimates of cost of draining, reclaiming and improv
ing these salt marshes, to the end that the nuisance of 
mosquitoes m ay be abated, and the Board has concerned 
itself with the question particularly of the abatement of 
the mosquito nuisance. The Board feels, however, that
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the information compiled in connection with this inves
tigation, with the map, can be used as basic data in future 
investigations relative to the improvement and reclama
tion of this area for industrial and other purposes.

P o p u l a t i o n .

The population in the three municipalities involved 
has been as follows in census years since 1910:

Y e a r . L y n n . R e v e re . Saugus. T o ta l.

1910.......................................................................... 89,336 18,219 8,047 115,602

1915.......................................................................... 95,803 25,178 10,226 131,207

1920 ......................................................................... 99,148 28,823 10,874 138,845

1925 ......................................................................... 103,081 33,261 12,743 149,085

1930 ......................................................................... 102,320 35,680 14,700 152,700

The more concentrated population is in the city of 
Lynn, to which the prevailing southwesterly summer 
winds are likely to carry the pestiferous mosquitoes. The 
locality also contains Revere Beach, which is by  far the 
most popular bathing beach in the State. The valuation 
of the three municipalities is about 2.6 per cent of the 
total valuation of the State.

E n t o m o l o g ic a l  I n v e s t i g a t i o n .

Entomological studies in this region have been made 
during the year by the Board’s entomologists, R . W. 
Wales, B.S., and George S. Tulloch, M.S. Certain obser
vations were made by Mr. Wales in this area in 1929. 
The results in general show that these areas are respon
sible for the production of an enormous number of mos
quitoes, particularly so along that portion of the marshes 
adjacent to Saugus, the southwesterly portion in Revere, 
and the easterly portion inside of Revere Beach. These 
studies have indicated the practical absence of larvae in 
the area between the Boston & Maine Railroad and 
Broadway, due, apparently, to a more or less effective 
ditching in 1910 and 1911. The investigations show



that mosquitoes breed in considerable numbers in the 
marshes adjacent to M ill Creek, which forms the bound
ary between Revere and Chelsea, in Sales Creek, south 
of the center of Revere, and in the marshes adjacent to 
the Saugus River above East Saugus. The small marsh 
in Revere south of Revere Street, which is drained by 
the County Ditch, so called, was found to be practically 
free from larvae when examined, though where this ditch 
parallels the Narrow Gauge Railroad considerable breed
ing was found due to the neglect of the old channel.

The numbers of mosquitoes produced in portions of 
the Saugus marshes were found to be comparable with 
those produced in the worst areas discovered in the exten
sive investigations of the Board’s entomologists through
out the seacoast towns of the State.

Numerous depressions and old ditches exist which hold 
water for several days after the high-course tides recede. 
In some places ground water from the upland and sewage 
from near-by habitations run on to the marshes and fail 
to drain away through the lack of sufficient channels to 
tidewater. Old ditches in many cases have partially 
grown up with vegetation which prevents water from 
flowing out o f them, and portions of others have been 
cut off by  dikes and roadways which are not high enough 
or tight enough to keep these water courses from filling 
with water on a high-course tide, but are sufficient to 
prevent the water from running out when the tides 
recede.

The mosquitoes found in this area are largely of the 
species Aedes sollicitans and Aedes cantator on the salt 
marsh, and Culex pipiens, Culex salinarius and Aedes 
vexans on the upland where fresh water stands. In con
nection with other studies during the past summer con
siderable numbers of Aedes sollicitans, or salt-marsh 
mosquitoes, were found in Melrose, indicating that these 
mosquitoes may come from the Saugus marshes. Inves
tigations elsewhere have shown that mosquitoes of the 
salt-marsh variety are known to travel thirty to forty 
miles, and it is reasonable to assume that this extensive



marsh is one of the main breeding areas for mosquitoes 
in the northerly part of the Boston Metropolitan Dis
trict.

A r e a s .

The areas of the marshes, with various subdivisions, 
are given in the following table:

M a r s h  A r e a s  ( i n  A c r e s ) .

[E xclu siv e  o f  w ater areas.]

1. The Great Marshes.
Entire marsh between the Revere Beach Reservation on the east, 

the edge of the high land near Revere Street and the Inter
national Highway, Revere, on the south, the edge of the high 
land near Salem Street, Saugus Avenue and Lincoln Avenue, 
Saugus, on the west and the Saugus River on the north:

West of Boston & Maine Railroad and south of Saugus River:
West of B ro a d w a y ............................ 888
Between Broadway and Boston &

Maine R a ilr o a d .............................565

T o t a l ............................................................ . 1,453

East of Boston & Maine Railroad and south 
of Saugus River:

Northwest of Pines River . . .  44
East of Pines R iv e r .................. 41
South of Pines River to Revere Street . 75

T o t a l ....................................................................  160

Total Great M a r s h e s ................................................................ 1,613

2. Additional Marsh Areas covered by this Report.
Marsh area adjacent to Saugus River above Lincoln

A ven u e....................................................................  128
Marsh area north of Saugus River in Lynn . 94
Marsh area in Revere adjacent to County Ditch

south of Revere Street...........................................  180
Marsh area at south side of Revere along Belle Isle,

Sales and Mill Creeks, in Revere only . . 226

Total additional a re a s ................................................................... 628

Total marsh area covered by r e p o rt...................................... 2,241



D e s c r ip t io n  o p  M a r s h e s .

These marshes at the present time are vast areas of 
undeveloped land serving no good purpose, but are in 
effect a nuisance to a considerable population living in 
the region about the marshes and to numerous visitors 
in that they are breeding places for enormous numbers 
of mosquitoes. For many years no crops of hay have 
been taken from these areas, though in earlier years salt 
hay was harvested from practically the entire marshes. 
The higher portion of the marshes in the vicinity of Lewis 
Lane in Saugus is used for intensive agricultural pur
poses, but very little, if any other, use is made of these 
marshes at the present time, although houses are being 
built in certain areas close to the marshes, and in some 
few instances on piles over the marshes. Small portions 
have been filled with municipal refuse.

As indicated, a survey has been made of these marshes 
and numerous elevations have been taken. The datum 
plane used in this survey is Boston low water datum. 
Boston C ity Base is —.78 on Boston low water datum, 
and Lynn C ity Base is + .0 6  on this datum. The sur
face of the marshes varies from elevation 9.0 to 10.0, the 
average of 157 elevations being 9.6. Thirty-nine sound
ings to sand and gravel have been made which show 
that the sand or gravel bottom  varies from elevation 
— 5.5 to +8 .9 , with an average at + 2 .8 . The soundings 
show that the sand in the easterly portion of the marshes 
lies somewhat deeper than that in the westerly portion. 
The marshes are traversed by  Diam ond Creek, Pines 
River, Bristow Creek, Bear Creek and the Saugus River. 
They contain numerous small depressions, in many of 
which mosquitoes breed actively.

The Saugus River at its mouth lias an upland water
shed of approximately thirty-five square miles, but a small 
amount of the water collected in this area is diverted at 
times for public water supply purposes. The area of the 
upland watershed of the Pines River is about four square 
miles and contains thickly settled parts of Malden, 
Everett, Revere and Melrose. The marshes, so far as



it has been practicable to determine, are under private 
ownership.

The present assessed valuation as obtained from the 
assessors of Revere and Saugus indicates the following 
values:

.  P e r  A cre .

Marsh lands now filled and improved . . . $1,000-18,000
Marsh lands bordering highways and rivers un

improved ..................................................................... 100
Marsh lands not readily accessible from highways 

or rivers u n im p ro v e d ...........................................  50

In connection with the valuations, it is interesting to 
note that the result of the m osquito-control measures 
recently taken in Nantucket is said to have increased the 
valuation of unimproved lands near marsh areas from 
100 to 175 per cent, and this is in localities offering no 
particular inducement for industrial development.

There are rather extensive flats in the Saugus and 
Pines River basins which are exposed at low tide. The 
water areas and areas of flats exposed at low tide are 
given in detail in the following table:

Water Areas.

A c r e s .

A r e a .
B a n k -fu ll

Stage.
L o w

W ater.
E x p o se d

F lats.

Pines River, east o f B oston  & M aine R a ilro a d  . 131 64 67

Pines River, Boston & M aine R a ilroa d  to  B ro a d w a y 70 50 20

Pines River, west o f B r o a d w a y ............................................ 63 10 53
Total 264 124 140

Saugus River, L ynn w ay  to  B oston  & M aine R a ilroa d 73 26 47

Saugus River, B oston  & M aine R a ilroa d  to  B ro a d w a y 42 15 27

Saugus River, B roadw ay to  L in coln  A v e n u e 100 22 78
T o t a l .................................................... 215 63 152

Other creeks 146 _ 146
Total . . . . 625 187 438



E f f e c t  o f  T i d e s .

The mean range of tides in Lynn Harbor, according 
to the report of the United States Coast and Geodetic 
Survey, is 9.2 feet, while the spring range is reported at 
10.7 feet, against similar figures for Boston Harbor of 
9.4 and 10.9. In other words, the predicted high water 
at Lynn Harbor is 0.2 of a foot lower than at the Com
monwealth Pier, Boston Harbor, and it is 0.5 of a foot 
lower than high water at the Charlestown N avy Yard.

The Boston & M aine Railroad embankment which 
extends through the central portion of these marshes 
varies in elevation from 12.9 to 14. So far as can be de
termined, extreme high tides have never interfered with 
the passage of trains over this railroad.

N o complete records of the effect of the tides in flood
ing the inland portions of the marshes are available, 
though certain records show that the entire marshes are 
sometimes flooded to elevation 12. Information obtained 
from the General Electric Com pany River Works indi
cates that the highest tide in the Saugus River has 
reached elevation 14, Before these marshes are used for 
industrial or other purposes, it is advisable that a tide 
gauge be maintained for a considerable period in one of 
the channels near its upper extremity. Judging from 
the available information, any dike which m ay be con
structed to prevent the flooding of tidewater over this 
marsh should be raised to elevation 15. The East Boston 
Airport is filled to about elevation 15.5. It is probable 
that portions of the marsh further removed from tide
water, if filled to elevation 11.5, could be used for air
port purposes, provided that low dikes were built. If 
the marshes are to be developed for industrial purposes, 
the fill should be raised to at least elevation 13, with 
highways to 16. In estimating for filling or diking, 
allowance should be made for shrinkage and settlement.



R e m e d y .

As indicated, this report refers mainly to providing 
mosquito-control measures. The best practicable plan 
of controlling mosquitoes in this area is to provide 
ditches about 10 inches wide and 24 inches deep, such 
ditches to be located about 100 feet apart, and so laid 
out as to connect all of the open pools in these marshes 
with water courses. Experience with this method of con
trol shows that it has produced satisfactory results in 
Massachusetts and elsewhere. The experience of the 
Board in Nantucket, various points oh the Cape, and, 
in fact, in the Saugus marshes, in 1911, 1912 and 1913, 
shows that this method will successfully control the breed
ing of mosquitoes if carried on to a sufficient extent and 
maintained thereafter.

Another method which has been used considerably in 
certain parts of New Jersey, particularly Union County, 
is to prepare dikes by  means of which the entrance of 
salt water to these marshes can be controlled. As indi
cated, such dikes should be raised to elevation 15.

Another remedy would be to fill the various rivers, 
creeks and marshes, but this should be considered only 
in connection with the development of the area for in
dustrial or other purposes.

The cost of providing the necessary ditches to control 
the breeding of mosquitoes in an area consisting of 600 
acres of the Saugus marshes that are known to be in a 
breeding condition; 128 acres near the Saugus River be
tween Lincoln Avenue and Prankers Pond, Saugus; 100 
acres near the headwaters of Diamond Creek; and 125 
acres in the southerly part of Revere from Beachmont 
westerly to the upper portion of M ill Creek, together 
with a liberal allowance for culverts, e tc .; and of clean
ing the ditches provided in 1910 and 1911, is estimated 
at 125,000. This amount would be substantially re
duced if any extensive diking or filling program, such as 
is outlined below, were carried out.

In order to finance such work in Barnstable County 
the towns were assessed 25 cents on each $1,000 of valu



ation under the provisions of chapter 379 of the Acts of 
1930. If the cities of Lynn and Ptevere and the town 
of Saugus were assessed on this basis, the revenue would 
be about $50,000, which would be more than ample to 
provide the necessary mosquito ditches in the entire 
area. Apparently an assessment of not more than 15 
cents on each $1,000 of valuation in these three large 
municipalities is all that is necessary for mosquito-con- 
trol work alone. Lesser sums should be provided annu
ally for maintenance.

As a result of its investigations, the Board is of the 
opinion that m osquito-control ditches and appurtenant 
works should be provided in the Saugus marshes, the 
work to be undertaken by  the three municipalities in
volved, through the Reclamation Board, in accordance 
with General Laws, chapter 252, as more particularly 
amended by  chapter 288 of the Acts of 1929; or, if pre
ferred, through special legislation.

O t h e r  I m p r o v e m e n t s .

If it is the desire to reclaim the marshes for industrial 
or other purposes, various solutions present themselves, 
and the basic data herein compiled is presented for such 
value as it may have in case any further investigations 
are made along the lines of development for airport, 
wharfage, industrial and similar purposes. Such im
provements will require diking or filling or both, and the 
Board briefly presents the following suggestions which 
might be worked out in connection with other improve
ments or developments in this loca lity :

1. Diking. —  (a) T o dike the entire marsh south of 
the Saugus River will require the repairing of the dike 
in or near Ballard Street easterly from  a point near the 
corner of Dudley Street in Saugus to Broadway and the 
building of a dike easterly to the Boston & M aine Rail
road, thence strengthening the Boston & M aine Railroad 
embankment by  a dike on its easterly side extending 
southerly to the higher lands at Oak Island. Tide gates 
would be provided at the point where this dike crosses 
the Pines River. The estimate for such a dike is $200,000.



(b) A modification of this plan would be to m ove that 
portion of the dike specified in item (a) between Broad
way and the railroad southerly to a line crossing the 
marsh in extension of Bristow Street to the railroad, 
thence southerly along the railroad, as in item (a). This 
would provide for using Broadway between Ballard and 
Bristow streets as a dike. This plan would make the 
area between Broadway and the railroad north of the 
dike available for wharfage purposes when dredged, and 
a turning basin could be provided in the Saugus River. 
The cost of such a dike with the necessary tide gates is 
estimated at $150,000.

(c) To dike the marsh west of Broadway. This will 
require the dike previously described along Ballard Street, 
and Broadway would serve as a dike from Ballard Street 
southerly to a point in the higher lands near the Inter
national Highway, Revere. Such a dike will require tide 
gates at the Pines River crossing, and channels from 
Diamond Creek and Bristow Creek to the Pines River. 
The cost of such a dike, channels, etc., is estimated at 
$60,000.

(d) The area east of the Boston & Maine Railroad, or 
between the railroad and the Pines River, probably will 
be subject to rapid development as soon as a highway 
is available between this area and Revere Beach. To 
expedite the development of this area a further modifi
cation of plan (a) or (6) is presented whereby the dike 
strengthening the railroad between the point where Bris
tow Street extended would reach the railroad and the 
point where the railroad reaches the Pines River would 
be moved in an easterly direction and extend around the 
area above described. Until further information as to 
the probabilities of developing this vast marsh area is 
available, the best plan of diking appears to be to repair 
the dike in or near Ballard Street easterly along the 
southerly shore of the Saugus River to Broadway, thence 
following Broadway southerly to Bristow Street, thence 
across the marsh to the westerly shore of the Pines River, 
thence along the Pines River to the point where the rail
road crosses the Pines River, thence southerly strength



ening the railroad to Oak Island. The estimate for such 
a dike is $170,000. Such a dike raised to elevation 16 
will probably require about 175,000 cubic yards of ma
terial, which can probably be obtained from the basin 
of the Saugus River or Pines River when either of these 
streams is dredged.

2. Filling. —  To fill the entire marshes to grade 16, 
thus providing for settlement and shrinkage, will require 
25,000,000 cubic yards, for which adequate material is 
not available in the vicinity at a reasonable cost. To 
fill all the various creeks exclusive of the Pines River 
below Broadway to elevation 10, which is just above the 
average marsh level, will require about 3,000,000 cubic 
yards. T o fill all the creeks west of Broadway will re
quire about 1,500,000 cubic yards. B y  filling these 
creeks, certain drainage works will be necessary, par
ticularly in the basin of the Pines River. The cost of 
filling by  using the material dredged from the Saugus 
R iver is likely to be upwards of 30 cents per cubic yard.

In connection with this investigation, the Board has 
conferred with the Department of Public W orks in re
gard to possible improvements in this general locality, 
and the following is quoted from a memorandum from 
Francis A. Sellew, District Waterways Engineer, dated 
December 10, 1930, relative to this matter:

. . .  I have recently had some estimates made of the amount of 
material which it would be necessary to remove, and the approximate 
cost of dredging the Saugus River channel in the cities of Lynn and 
Revere and the town of Saugus. The outer channel, or the channel 
extending from the Broadway bridge through the Boston & Maine 
Railroad bridge, the Narrow Gauge Railroad bridge and the L5'nnway 
bridge and out to deep water in Broad Sound, I have figured on the 
basis of a width of 200 feet on the bottom except through the draw 
spans of the bridges. To excavate such a channel to a depth of 18 
feet will require the removal of about 666,000 cubic yards of material 
at an estimated cost of about $275,000. To dredge this channel to a 
depth of 22 feet at mean low water would require the removal of about 
933,000 cubic yards at an estimated cost of about $350,000. To ex
cavate to a depth of 25 feet at mean low water will involve the re
moval of about 1,365,000 cubic yards at an estimated cost of about 
$450,000. Above the Broadway bridge, and extending up to the 
wharf of the Brett Lumber Company, I estimate that a channel 150



feet wide and 6 feet deep at mean low water would require the removal 
of about 80,000 cubic yards of material at a cost of about $45,000. 
To excavate this channel to a depth of 12 feet at low water will require 
the removal of about 252,000 cubic yards of material at an estimated 
cost of about $120,000. . . .

Judging from Mr. Sellew’s memorandum, not more 
than 1,400,000 cubic yards of material would be reason
ably available, even if a channel 200 feet wide and 25 
feet deep were constructed in that river westerly to 
Broadway. If the material to be used for filling is ob
tained elsewhere, the cost would be considerably greater 
than 30 cents per yard. B y the construction of any of 
the above diking or filling improvements, a substantial 
reduction in the length of mosquito ditches mentioned 
above would be effected.

Respectfully submitted,

STATE RECLAMATION BOARD,

E d w a r d  W r i g h t , Chairman.
R ic h a r d  K. H a l e .
L. B . B o s t o n .

In accordance with section 35 of chapter 30 of the 
General Laws, I hereby certify that I deem the above 
special report to be of practical utility.

F. H. P U T N A M ,
Director of Personnel and Standardization.








