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DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE

Echo Bridge crosses the Charles River and Ellis Street (inNewton) from
the town of Needhamt ot he Upper Falls section of thecity of New on.
It was constructed i n 1876-1877 tocarry a section of conduit of the
Sudbury Aqueduct across t he Charles River en route totheChestnut Hill
Pum)i ng Station (potential National Register) Boston. Set i n picturesque
ock CGorge, i t now serves as a pedestrian wal kway connecting two
Metropolitan District Comm ssion park areas on either side of the Charles
River. This, use isinadditiontoitsoriginal functionas a conduit
carrier.

The west side of theriver rises toa steep hillside, heavily wooded with
hem ocks while theeast side i sprimarily open land. There arewater falls
both above and below t hebridge. O dsilk mlls with an associated
village stand on t heNewton side of theriver above thebridge. These
have been proposed as a potential historic district by thecity of New on.
Bel ow t hebridge, on thewest side of theriver, there i san old stone

m |l now vacant and boarded up.

There i s at | east one known prehistoric site | Hem ock Corge a rock-
shelnerx, finxst. éXcawaphed: j-in 494, and jcifd4 te d by Dena Miincauze i n 1968
she has seen Archaic, woodland and early h| ric materials fAsomt he
shelter. This site i sjust over into the\/\bllesl ey line, about 500" from

the bridge. Other sites areprobably i nthe area.

The bridge i s500 feet i nlength and i s supported by a series of seven
granite arches. Five of these have a span of thirty-sevenfeet, theone
over Ellis Street has a span of twenty-eight feet and thelargest arch
which stretches over theriver itself has a span of one hundred and
thirty feet. This large arch which i ssegmental i nform (the others are
sem-circular) has a radius of sixty-nine feet and a crown fifty-one feet
above normal water level. The topof thebridge itself i sseventy feet
above water level. The keystone of this arch 1 sfive feet i n depth,
while thevoussoirs increase toa depth of six feet at thebase. This
heavy arch exerts a pressure of about 2,000 tons or 16"5 tons per square
foot on the foundation. The entire bridge i sconstructed mainly of solid
granite mansonry with t heexception of theinterior of theupper portion
under theconduit which i sbrick and concrete with facilities for draining
awnay Ia.nél Ieaiage from t he conduit. The foundations of thebridge are

in solid rock.

The bridge which i seighteen feet wide at itscrow now supports a foot-
bridge which i sguarded on each side by a lowiron railing. There i sa
path and stairway which [ead down t o a porch beneath thelarge arch which
spans theriver. VWile structurally sound, thebridge i scurrently dis-
frgured by graffiti.
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DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE

Echo Bri dge crossesthe Charles River and Ellis Street (inNewton) from

t he t own of Needhamto the Upper Falls sectionof the city of New on.

|t was constructed in 1876-1877 to carry a sectionof conduit of the
Sudbury Aqueduct across the Charles Ri ver en route to the Chestnut Hill
Pum)l ng Station (potential National Register)” Boston. Set in picturesq
Hem ock Gorge, it now serves as a pedestrian wal kway connecti ng two
Metropolitan District Conm ssion park areas on either side of the Charl e
River. Thisuseisinadditiontoits original functionas a conduit
carrier. I>jeM'A

The west side of theriver rises toa steep hillside, heavily wooded with
hem ocks while theeast side isprimarilr open land. There arewater falls
both above and below thebridge. O dsilk mlls with an associated
village stand on t heNewton side of theriver above thebridge These
have been Eroposed as a potential historic district by thecity of Newton,
Below t hebridge, on thewest side of theriver, there i san old stone

mll now vacant and. boarded up.

There i s at |least one known prehistoric site i nHem ock Gorge -- a rock-
shelter, first excavated i n 1914, and | ater tested by Dena Dincauze i n1968
-- she has seen Archaic, woodland and early historic materials ffljomt he
shelter. This site i sjust over into theWllesley [ine, about 500" from
the bridge. Other sites areprobably i nthe area.

The bridge i s500 feet i nlength and i ssupported by a series of seven
granite arches. Five of these have a span of thirty-seven feet, theone
over Ellis Street has a span of twenty-eight feet and t helargest arch®
which stretches over theriver itself, has a span of one hundred and
thirty feet. This large arch which i ssegmental i nform (the others are
sem -circular) has a radius of sixty-nine feet and a crown fifty-one feet
above normal water level. The topof thebridge itself i sseventy feet
above water level. The keystone of this arch 1 sfive feet i n depth,
while thevoussoirs increase to a depth of six feet at thebase. This
heavy arch exerts a pressure of about 2,000 tons or 16%tons per square
foot on the foundation. The entire bridge i sconstructed mainly of solid
granite mansonry with theexception of theinterior of theupper portion
under t heconduit which i sbrick and concrete with facilities for draining
away langl Ieatage from t heconduit. The foundations of thebridge are
solid rock.

The bridge which i seighteen feet wwde at i tscrown now supports a foot-
bridge which i sguarded on each side by a lowiron railing. There is a
path and stairway which |ead down t o a porch beneath thelarge arch which
spans theriver. Wile structurally sound, thebridge i scurrently dis-
frgured by graffiti.
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SPECIFIC DATES 1876-1877 BUILDER/ARCHITECT

STATEMENT OF SIGNIFICANCE

Echo Bridge was constructed i n 1876-77 as a portion of t he Sudbury River
Conduit tocarry water from t he Sudbury River tothegrowing City of
Boston. The systemwas 18.8mles long, running from Farm Pond i n
Farmngton t othe Chestnut Hill Reservoir i nBoston. |t entered Newton
at theUpper Falls, then passed through that village t othenorthof
Newt on Hi ghl ands, then through Newton Center t othe Resevoir.

During constructionthearches rested ontimber falsework. Approximtely
110,000 feet of spruce, oak andhard pine were used i nthe construction
of themajor arch spanning theriver alone. Wen thebridge was conpleted
and thefalsework renoved thebridge settled only twoinches.

Shortly after completion themin arch of thebridge was described by
F.H Barrett, a Boston Water Wrks engineer, asthe second |argest on'
this continent andone of thelargest stone arches i ntheworld.

The bridge receives itsname from the echo which canbe heard when
standing beneath i t by therivers edge.
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Echo Bridge possesses integrity of |ocation, desi ?n, setting, materials and workmanshi p
and inportant associations with the devel opnent of a najor water systemto serve
Boston' s growi ng population inthe late nineteenth century. Itstotal length of 475 is
conposed of seven arches of varying spans; the longest of these is alnost 130" inlength,
making it for nany years the second | ongest nasonrg arch inthe United States. Located
in Henmbock Gorge, one of the first areas acquired by the Metropolitan District Conmssion
for recreationpurposes, it was also a part of the conservation novenent whi ch hel ped

to shape metropolitan Boston.

Echo Bridge vas anong the earliest of [ong masonry bridges built inthe Iftiited States in
1880. Long stone or brick bridges were, I nfact, unconmon anywhere i n the world.

HG Tyrell claimed that, at that tine, there were fewer than 60 such bridges with
single spans of nore than 1200 inthe world. Echo Bridge's |argest arch, which spans
the Charles River, isnearly 130 inlength, and at the time of constructionand for
nany years following was the second | ongest nasonry arch inthis country (the |ongest
vas Cabin John Bridge in Vshington DC with a single span of 220'). The total length
of Echo Bridge with its 7 arches of varying spans i s 475. Because the place selected
for the abutnment for the |argest arch on the river's eastem bank appeared to have a

di sintegrating rock formation, the base of the bridge was w dened. Consequently, the
arch, only 18 wide at the top under the conduit, was gradually w dened by a curved
line to 22 as it reached the gromd. |n additionto solvingan engineering problem
this adds to the graceful appearance of the bridge. The design of the arch is acousticall
such that fine echoes can be nade under it, and It is fromthis that the bridge tookits
nane. Because of the flaring form of the principle arch and the varying depths of the
voi ssoirs, the ring stones were difficult to cut as no tw were alike. S carefully
constructed. Echo Bridge settled only 2' upon the renoval of the supporting framework.

Echo Bridge is a graceful and handsonely constructed bridge of granite and brick

vdiich adds to the rugged beauty of Hembock Gorge. |t spurpose vas only to carry an
aqueduct across the river, but its design was carefully conceived to contributeto its
magni ficent site rather than to detract fromit. Echo Bridge is unusual for its time
for its assymmetry inarch arrangement, necessitated by the lay of the |and.

The City of Boston had grown so tremendously by the close of the Civil Vr thatits
needs for water had outgrown its supply greatly augnented only 20 years before.

Engi neer Joseph P Davis was retained by the Cochituate Vter Board on Novenber 22, 1871,
to examne the possible sources of water for Boston within a 50 mle radius. |n February
of 1872, Davis nade his first report reconmending the Charles and the Sudbury Rivers
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as the best sources of suEpI y. Inthe be%i nning of April of that year, the Sudbury
R ver Act vas signed by the Governor of the Cormonweal th and J.P. Davis was el ected
as Boston City Engineer the following Decenber. Soon after election, Davis presented
a long and detailed report proposing anew systemfor the storage and conveyance of
water fromthe Sudbury River to Boston. |ts construction began on April 12, 1873,
with A Fteley(sic.) appointed as Resident Engineer in charge of the works.

(e of the nany probl ens to be solved i nthe construction of the aqueduct was finding
the best neans of carriii ng the conduit over the Charles River. Davis recomnmended that
this be done at Henhtock Gorge, Newton Upper Falls, by ahigh [evel bridge, so that

nei ther achange of grade nor |ong siphon |ines would be necessary. This Pl an was
adopted by the Water Board on July 3, 1873. Quoting fromthe project conpletion

report from 1882 "The location of the bridge required sone care. The |ine had to be
established so as to interfere as little as possiblew th the hones at Newt on Upper
Falls. It was also desirableto avoid acurve, and to select the narrowest point of the
Charles River viere agood foundationcouldbe found. The present [ocation of the
bridge unites these advantages. |Vo houses only had to be renoved a short distance..." 2
Newt on Upper Falls was abusy and crowded industrial village and concemwas clearly
taken to disturb the village mnimally.

Plans stated that "The bridge istobe built inanost substantial nanner of granite and
brick work. The piers, arches and abutnents up to the [evel of the conduit will be of
granite, and above this therewi|l be a handsone face-brick Farapet, forned by pilasters
Into panels, and capped with aheavy granite coping, the whole surmounted by an orna-
mental railing."3 Tie plans were well carried out.

Gorge W Phel ps of Springfield, "lass., was selected as the contractor, comng forth
with the winning bidof $198,722.50. Gound was broken on Decenter 7, 1875.

As apart of the wdespread conservation novenent which took place i nthe United States
during the 1880's and '90's, serious efforts were nade to upgrade the Charles River

and its banks i nrecognition of its value as open space for the burgeoning metropolitan
Boston area. The MetropolitanPark Conmssion was establishedin 1893, and this conmis-
sion qui ckly selected the reknowned architectural [andscaping firmof Q nstead,

Onstead and Eliot to nake a thorough study of the potentials of the Charles Rver. I n
the firms report to the coomssion submtted i n 1895, it ws proposed that the

Charles River be nade awater parkway, governed by apark commssion, and on the basis
that "the life of ariver, like that of ahunan being, consistsinthe union of soul and
body - the water and the banks", that |and all along the banks of the river be acquired



HR 8- 300A

al/78)
WN TED STATES DEPARINENT G THE | NTER (R
HER TAGE GDEER/ATI ONAND REGREATI N SR (B FOR HORS USE ONLY
FEB 8 190
NATIONAL REGISTER OF HISTORIC PLACES RECEIVED
INVENTORY -- NOMINATION FORM DATE ENTEREa
CONTI NUATION SHEET ITEM NUMBER #8, #9 PAGE 3
by the coomssion fromprivate owlers throughgift, purchase of condemation.

Awng the first areas acquired by the NBC was the | and bordering Henhock Gor ge, _
"containing the beautiful bridge of the Boston Wter VWrks, w dely known as Echo Bridge".

VWalking trails, canoe carries, little rustic bridges andpicnic areas were devel oped.
Currently under the nanagenent of the Metropolitan District Conmssion, the areaon
the eastem bank lies within the Newon Uper Falls HD

#9. B Bl R

L

2

Tyrell, HG, The History of Bridge Engineering, 1891.

Additional Supply fromSudoury R ver: Description of the VVrk with Plates,
Bost on VMt er Vrks, Boston, 1882. ~

Report of the Joint Board upon the Inprovenent of Charles River, 1896,
Metropolitan Park Coomssion 8§ State Board of Health, Boston, 1896.

History of the Boston VWter VWrks from 1868 t o 1876, under direction of Desnond
FitzGerald, Supt., WstemDivision, Boston, 1876.

Report of the Metropolitan Park Comm ssion, 1893 and 1897.
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COMMONWEALTH OF MASSACHUSETTS
minim1 Office of the Secretary of State

MASSACHUSETTS 294 Washington Street

Boston, Massachusetts
HISTORICAL 02108 MICHAEL JOSEPH CONNOLLY

COMMISSION 617-727-8470 Secretary of State

February 6, 1980

M. Carol Schull, Acting Keeper
National Register of Historic Places
Heritage Conservation and Recreation
Service

440 GStreet NV

Viéshi ngt on, OC 20243

Dear M. Schul | :

Encl osed i s the National Register nomnation formfor Echo Bridgein

Newton. [t was returnedto our office i nDecenfoer 1987 for additional

informtion. Pease note that the continuation sheets were submtted

on January 28, 1980. A copy i s encl osed. e/ »
« Nt <

Sincerely,

Christine Boul di ng
Survey Director

@ nt
enc.
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as the best sources of supply. In the beginning of April of that year, the Sudbury
R ver Act was signed by the Govenor of the Gormonweal th and J.P. Davis was el ected
as Boston City Engineer the follow ng Decenber. Soon after election, Davis presented
a long and detailed report proposing a new systemfor the storage and conveyance of
water fromthe Sudbury River to Boston. |tsconstnction began on April 12, 1873,
with A Fteley(sic.) appointed as Resident Engineer i n charge of the works.

Qe of the nany problens to be solved i nthe constnction of the aqueduct was finding
the best neans of carrying the conduit over the Charles River. Davis reconmended that
this be done at Hemiock Gorge, Newton Upper Falls, by a high level bridge, so that
neither a change of grade nor |ong siphon lines would be necessary. This plan wvas
adopted by the Water Board on July 3, 1873. Quoting fromthe project conpletion

report from1882: "The location of the bridge required sone care. The |ine had to be
established so as to interfere as little as possiblewi th the hones at Newt on Upper
Falls. It was also desirableto avoid a curve, and to select the narrowest point of the
Charles River where a good foundationcould be found. The present |ocation of the
bridge unites these advantages. Tw houses only had to be renoved a short distance..." 2
Newt on Uoper Falls was a busy and crowded industrial village and concemwas clearly
taken to disturb the village mninally.

Plans stated that "The bridge isto be built ina nost substantial nanner of granite and
brick work. The piers, arches and abutnents up to the level of the conduit will be of
granite, and above this therewill be a handsone face-brick parapet, fornmed by pilasters
Into panels, and capped with a heavy granite coping, the whol e surmounted by an orna-
mental railing."3 The plans were well| carried out.

George W Phel ps of Springfield, fAss., was selected as the contractor, comng forth
with the winning bidof $198,722.50. Gound vas broken on Decenter 7, 1875.

As a part of the wdespread conservation novenent which took place inthe United States
during the 1880's and '90's, serious efforts were nade t o upgrade the Charles River

and its banks i nrecognition of its value as open space for the burgeoning metropolitan
Boston area. The MetropolitanPark Cormssion was establishedin 1893, and this conms-
sion quickly selected the reknowned architectural Iandscaping firmof Q nstead,

Onstead and Eliot to nake a thorough study of the potentials of the Charles River. In
the firms report to the conmssion submtted i n 1895, it was proposed that the

Charles River be nade a water parkway, govened by a park conmssion, and on the basis
that "the [ife of ariver, like that of a hunan being, consistsinthe union of soul and
body - the water and the banks", that |and all along the banks of the river be acquired
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by the coomssion fromprivate owers throughgift, purchase of condemmati on.

Anong the first areas acquired by the NBC was the | and bordering Hemock Gor ge,
"containing the beautiful bridge of the Boston Water VWrks, w dely known as Echo Bri dge".
Vil king trails, canoe carries, little rustic bridges andpicnic areas were devel oped.
Currently under the nanagenent of the Metropolitan District Commssion, the areaon

the eastem bank lies within the Newonl”*per Falls HD

#9. B Bl G3™HY
1L Tyrell, HG, The History of Bridge Engi neering, 1891.

2. Additional Supply fromSudbury River: Description of theVérk with Plates,
Boston Véter Wrks, Boston, 1882. ~

3. Report of the Joint Board upon the Inprovenent of Charles River, 1896,
Metropolitan Park Gonmssion 8 State Board of Health, Boston, 1896.

4. History of the Boston Véter VWrks from 1868 t o 1876, under direction of Desnond
FitzGerald, Supt., WestemDivision, Boston, 1876.

5  Report of the Metropolitan Park Commssion, 1893 and 1897.



SECTION Hi.

Section 15 extends from Station G23to Slatioii 039. Thii west part of itisbuilt in
a moderately deep trench, half Kaul and half rock. The balanec of the section includes
Charles-River bridge, "vilh its gpproaches. Tlie location of the bridge'required some care,
The line had to be edtablished =0 asto interfere nslittle as possble with the houses a
[N'ewton Upper Falls. |t was dso dedi-ablc to avoid a curve, and to sdect the narrowest
point of Chailes Klver Avha'ca good foundation could be found. The present location
of the bridge unites these advantages. Two houses only |"ad to he removed a short
distance, and the out-buildingsof two others were slightly interfered Avitli.

The i;rldgc is formed of V arches. The first, on the Avesan banlc, is a seg-
mental arch, of 18 feet radius; the second arch, a f:egmenta one, with a radius of 69 feet,
«panfj the river with an opening of nearly 130 feet. The next 4 arches 3G ft. 8in.in
span, on the eastern shoi'c, arc semi-ciix-ular. The seventh, n flat ssgmental arch of 26
ft. 6in.radius, 28 ft. in gpan, is built over Ellis cuvpl. The ]>ridge between its terminal-
chambers is475 ft. long. (Plates 59 and 60.) The wliole slruc(ure isbuilt on conglomerate

rock. OJl the ead bank, at the place intended for the abutment of the largest arch, the
rock appeared seamy and disintegrated, and it was thought prudent to Aviden the base of
tlic structure. For this purpose the largest ardt* which, at the top under the conduit is
only 18 feet 'Nde, wes gradually widened by a cui'ved line to 22 ft. at the level of the
ground. (Sectionon DD, Plate 59.) That di.sposition has dso the advantage of giving to
the arch a more graceful appearance. The voussoirs of the smaller arches are uniformly
2 ft. 'j in.in depth, with the oxcei)tion of the ring-stones of the street arch, which ae
coii.sderably deegper. The voussoirs of the Iargest arcli a'e 5 ft. degp a the top and 6 ft.
at the level of the ground. V. >

Owing tu the flaring form of the ai'ch, and to the variable depths of the voussoirs,
tlu! ring-stones were diflicidt to cut; tney were all dilfci-ent for one side of the briuge,
and none presented two arLss of the same length. The contractor executed the
work with such precision that, although the stones we'e entirely finished at the quarry,
none were fountl defective.

The sze of the vousii'R of the largest arch is 0 proportioned that inno case
whether the conduit is supposed liuilt on the arcli 0)' not, the curve of pressure leaves the
middle thiid of the space between the inti'ados and cxtrados. With the conduit full of
water the hoiizontal thrust at the coAvnis 15.7 tons per square foot, equivalent to 1413
tons for tlie \vhole section of the crown. At the lowfisl. voussoir, & the level of the
ground, the load is 25 tons per 8(tnare foot, equivalent to 3<{&) tons for the whole .s=ction
of the arch et tliat point. Oiithe rock of the edtit hank, which was not so sound, the load

reduced by the meansof .1 Jeavy Kte])ping-( (jurses of foundation-stones to 11J tons
per sguare foot of am lace.

The rrnino necessary to f~upport the largo arch dujn>> its construction was of "..mi;
magnitude. |1t was .supported by 5 rows of po;is on the coarse gravel forming the bot-
torn of the stream in the jblloAving manner: 'i'lu; water in the river havinrr beenlowered
to within afoot or more irom tlie bottom, large stones, of a roughly rectangular shgpe, 5

& HB 15 18
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Vit long and 2 feet tlilclc, were laid side by sde on the bottom transversely to the conduit
ul wdl bedded inthe gravel for alength of 24 feet. Three of these lines of stones were

coiresiionding to 3 of the rows of posts which were to support the frame. On
l:uli o' these lines of stones a continuous shallow groove was cut wide enough to receive a
-l of hard-jiine timber 14 inches by 14 inches, and sufficiently smooth to fomi a joint
with the timber. On this sill were erected 5 pairs of hard-pine posts, 12 inches by 14
iiicliess.  The other two rows of posts, near the shores, rested on a sill reposing on
a l)asc of concrete. (See Plate 61.)

The frame was composed of 5 trusses, each of Avhich was supported on 5 jack-
diews, 4 inches in diameter, placed on the capping of the posts. There being 5 rows
(¢ jiogts and 5 trusses, the frameand its load were consequently supported by 25 screws
™ hieh were found of great service for adjusting the structure, and afterwardsfor striking
lhe centring. The struts, 8 inches by 10 inches, of spruce timber, 25 in number for each
il nss and sui)porting the 4-inch lagging, were radial in direction. 1t being important to
ki'i p the settlement of the framewithin narrow limits, all the joints of the timber were
adjusted wiili care, and all th3 pieces were calculated to support aload of no more than
(I'l) pounds per sgquare inch.

During the construction of the arch a settlement was to be expected, due to the
< «ji)piesdon of the gravel inthe bed of the river and of the severd timberjoints. To
tlii-r v, s to be added the probable settlement of the arch after striking the centring. The
IVanc was erected in the exact position that the intrados of the arch was intended to
liccupy, and, in order to compensate for the expected settlement, a furring of wood, 2
ill'lies thick at the crown and gradually diminishing to nothing at the haunches, was
soiked to the ribs, and on it the lagging was fastened.

By the time the arch was closed the frame had settled gradually do™m amost
» \actly to its theoretical position (see Diagram, fig. 1), and, after striking the centring,
> arch settled down to a point alittle lower than expected. After the whole structure
had been completed, with the conduit built on the top, the arch stood at the crown 8inch
li>wer than was contemplated. (See Diagram, fig. 2.) The arch was closed in Koveraber,

I"TG. The faces of the voussoirs were cut for -*-inch joints; but many joints exceed
tha hmit.

The interior constmction of Charles-Itiver bridge is identical with that of "Waban
iirulgo, and the conduit is built on it inthe same manner. The interior drainage galleries
«id other empty goaces are accessible through a vertical door in the east abutment of the
road-arch and through two man-holes, one on the north sde of the west abutment of the
givet arch, the other on the so\ith sde of the bridge, about 25 feet westerly from the foot
"f the arch on the Keedham shore. (See Plate & The chambers under these two man-
IKIlcs are drained by pipes laid under ground.

At each end of the bridge the conduit is enlarged into a chamber. (Plates 59 and
"'e)  Tliese chambers, used for examination and repaits, will dso be found useful for

~ingiug the flow of water in the conduit. The top of the conduit is 75 feet aiove the
water-level of Charles River.
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