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DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE 

Echo Bridge crosses the Charles River and Ellis Street (in Newton) from 
the town of Needham to the Upper Falls section of the city of Newton. 
It was constructed in 1876-1877 to carry a section of conduit of the 
Sudbury Aqueduct across the Charles River en route to the Chestnut Hill 
Pumping Station (potential National Register)> Boston. Set in picturesque 
Hemlock Gorge, it now serves as a pedestrian walkway connecting two 
Metropolitan District Commission park are.as on either side of the Charles 
River. Thi~ use is in addition to its original function as a conduit 
carrier. ~ ~ ·~ ~ o .. ~·c~ 

The west side of the river rises to a steep hillside, heavily wooded with 
hemlocks while the east side is primarily open land . There are water falls 
both above and below the bridge . Old silk mills with an associated 
village stand on the Newton side of the river above the bridge. These 
have been proposed as a potential historic district by the city of Newton. 
Below the bridge, an the west side of the river, there is an old stone 
mill now vacant and boarded up. 

There is at least one known prehistoric site in Hemlock Gorge -- a rock­
shelter, first excavated in 1914, and latei t~sted by Dena Dincatize in 1968 
- - she has seen Archaic, woodland and early historic materials f~m the 
shelter. This site is just over into the Wellesley line, about SOO' from 
the bridge. Other sites are probably in the area. 

The bridge is 500 feet in length and is supported by a series of seven 
granite arches. Five of these have a span of thirty-seven feet, the one 
over Ellis Street has a span of twenty-eight feet and the largest arc~ 
which stretches over the river itsel ~ has a span of one hundred and 
thirty feet. This large arch which is segmental in form (the others are 
sem~-circular) has a radius of sixty-nine feet and a crown fifty-one feet 
above normal water level. The top of the bridge itself is seventy feet 
above water level. The keystone of this arch is five feet in depth, 
while the voussoirs increase to a depth of six feet at the base. This 
heavy arch exerts a pressure of about 2,000 tons or 16~ tons per square 
foot on the foundation. The entire bridge is constructed mainly of solid 
granite mansonry with the exception of the interior of the upper portion 
under the conduit which is brick and concrete with facilities for draining 
away any leakage from the conduit. The foundations of the bridge are 
%solid rock. 

The bridge which is eighteen feet wide at its crown now supports a foot­
bridge which is guarded on each side by a low iron railing. There is a 
path and stairway which lead down to a porch beneath the large arch which 
spans the river. While structurally sound, the bridge is currently dis­
figured by graffiti. 
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Echo Bridge was constructed in 1876-77 as a portion of the Sudbury River 
Conduit to carry water from the Sudbury River to the growing City of 
Boston. The system was 18.8 miles long, running from Farm Pond in 
Farmington to the Chestnut Hill Reservoir in Boston. It entered Newton 
at the Upper Falls, then passed through that village to the north of 
Newton Highlands, then through Newton Center to the Resevoir. 

During construction the arches rested on timber falsework. Approximately 
110,000 feet of spruce, oak and hard pine were used in the construction 
of the major arch spanning the river alone. When the bridge was completed 
and the falsework removed the bridge settled only two inches. 

Shortly after completion the main arch of the bridge was described by 
F.H. Barrett, a Boston Water Works engineer, asthe second largest on 
this continent and one of the largest stone arches in the world. 

The bridge receives its name :from the echo which can be heard when 
standing beneath it by the rivers edge. 
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Echo Bridge possesses integrity of location, design, setting, materials and workmanship 
and important associations with the devel opment of a major water system to serve 
Boston's growing population in the late nineteenth century. Its total length of 475' is 
composed of seven arches of varying spans ; the longest of these is almost 130 ' in length, 
making it for many years the second longest masonry arch in the United States. Located 
in Hemlock Gorge, one of the first areas acquired by the Metropolitan District Conmission 
for recreation purposes, it was also a part of the conservation movement which helped 
to shape metropolitan Boston. 

Echo Bridge was am::mg the earliest of long masonry bridges built in the United States in 
1880. Long stone or brick bridges were , in fact , tmcommon anywhere in the l«>r ld. 
H.G. Tyrell claimed that, at that time, there were fewer than 60 such bridges with 
single spans of rore than 120 ' in the world . Echo Bridge's largest arch, which spans 
the Charles River, is nearly 130' in length, and at the time of construction and for 
many years following was the second longest masonry arch in this cotmtry (the longest 
was Gabin John Bridge in Washington D.C. with a single span of 220 ' ). The total length 
of Echo Bridge with its 7 arches of varying spans is 475'. Because the place selected 
for the abutment for the largest arch on the river's eastern bank appeared to have a 
disintegrating rock fonnation, the base of the bridge was widened. Consequently , the 
arch, only 18' wide at the top tmder the conduit, was gradually widened by a curved 
line to 22 ' as it reached the grotmd. In addition to solving an engineering problem, 
this adds to the graceful appearance of the bridge. The design of the arch is acoustical] 
such that fine echoes can be made under it, and it is from this that the bridge took its 
name. Because of the flaring fonn of the principle arch and the varying depths of the 
voissoirs, the ring stones were difficult to cut as no two were alike. So carefully 
constructed, Echo Bridge settled only 2" upon the removal of the supporting framework . 

Echo Bridge is a graceful and handsomely constructed bridge of granite and brick 
which adds to the rugged beauty of Hemlock Gorge. Its purpose was only to carry an 
aqueduct across the river, but its design was carefully conceived to contribute to its 
magnificent site rather than to detract from it. Echo Bridge is tmusual for its time 
for its assynmetry in arch arrangement, necessitated by the lay of the land . 

The City of Boston had grown so tremendously by the close of the Civil War that its 
needs for water had outgrown its supply greatly augmented only 20 years before. 
Engineer Joseph P. Davis was retained by the Cochi tuate Water Board on November 22 , 1871, 
to examine the possible sources of water for Boston within a SO mile radius . In February 
of 1872, Davis made his first report recoT11Jlending the Charles and the Sudbury Rivers 
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as the best sources of supply. In the beginning of April of that year, the Sudbury 
River Act was signed by the Governor of the Conm:mwealth and J.P. Davis was elected 
as Boston City Engineer the following December . Soon after election, Davis presented 
a long and detailed report proposing a new system for the storage and conveyance of 
water from the Sudbury River to Boston. Its construction began on April 12, 1873, 
with A. Fte1ey(sic.) appointed as Resident Engineer in charge of the works. 

One of the many problems to be solved in the construction of the aqueduct was finding 
the best means of carrying the conduit over the Charles River. Davis reconmended that 
this be done at Hemlock Gorge, Newton Upper Falls, by a high level bridge, so that 
neither a change of grade nor long siphon lines would be necessary. This plan was 
adopted by the Water Board on July 3, 1873. Quoting from the project completion 
report from 1882: "The location of the bridge required some care . The line had to be 
established so as to interfere as little as possible with the homes at Newton Upper 
Falls. It was also desirable to avoid a curve, and to select the narrowest point of the 
Charles River where a good fotmdation could be fotmd . The present location of the 
bridge tmi tes these advantages. Two houses only had to be rem:>ved a short distance .. . " 2 
Newton Upper Falls was a busy and crowded industrial village and concern was clearly 
taken to disturb the village minimally. 

Plans stated that "The bridge is to be built in a most substantial manner of granite and 
brick work. The piers, arches and abutments up to the level of the conduit will be of 
granite, and above this there will be a handsome face-brick parapet, formed by pilasters 
into panels, and capped with a heavy granite coping, the whole surmotmted by an orna­
mental railing. "3 The plans were well carried out. 

George W. Phelps of Springfield, Mass. , was selected as the contractor, coming forth 
with the winning bid of $198 , 722 . 50. Grotmd was broken on December 7, 1875. 

As a part of the widespread conservation movement which took place in the lhri ted States 
during the 1880's and '90's, serious efforts were made to upgrade the Charles River 
and its banks in recognition of its value as open space for the burgeoning metropolitan 
Boston area. The Metropolitan Park Conmission was established in 1893, and this commis­
sion quickly selected the reknowned architectural landscaping firm of Olmstead, 
Olmstead and Eliot to make a thorough study of the potentials of the Charles River. In 
the firm's report to the conmission submitted in 1895, it was proposed that the 
Charles River be made a water parkway, governed by a park conmission, and on the basis 
that "the life of a river, like that of a human being, consists in the tmion of soul and 
body - the water and the banks", that land all along the banks of the river be acquired 
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by the commission from private owners through gift, purchase of condemnation. 

Among the first areas acquired by the MDC was the land bordering Hemlock Gorge , 
"containing the beautiful bridge of the Boston Water Works, widely known as Echo Bridge". 
Walking trails , canoe carries, little rustic bridges and picnic areas were developed. 
Currently tmder the management of the Metropolitan District Commission, the area on 
the eastern bank lies within the Newton Upper Falls H.D. 

#9 . BIBLIOGRAPHY 

1. Tyrell, H.G., The History of Bridge Engineering , 1891. 

2. Additional Supply from Sudbury River: Description of the Work with Plates, 
Boston Water Works, Boston , 1882 . 

3. Report of the Joint Board t;J?On the Improvement of Charles River , 1896, 
Metropolitan Park Corraniss1on & State Board of Health, Boston, 1896. 

4. History of the Boston Water Works from 1868 to 1876, tmder direction of Desrrond 
FitzGerald, Supt . , Western Division, Boston, 1876 . 

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



IJMAJOR BlBUOGRJtPHICAL REFERENCES 

History of Newton, Samuel F . Smith, 1880 
King's Handbook of Newton, M.F. Sweetser, 1889 

l!iJGE.OGRAPHICAL DATA 
ACREAGE OF NOMINATED PROPERTY less than one acre 
UTM REFERENCES 

A~ l 3 l lt6 14 2tOI l 4 t6 l 8r6l 9a0 t OI 
ZONE EASTING NORTHING 

cLLJ I I , I 1 , I I 1 'I , I 1 1 I 
VERBAL BOUNDARY DESCRIPTION 

ACREAGE NOT VERIAm 
llrM NOT VERIRm 

B~ I I I! II I I I I 
ZONEEASTJN NORTHING 

oW I I 1 I I I ' I , I 

Please refer to the attached plat map which is plan '#145 filed with the Assessors ' 
Department, Town of Needham~ and section 51 , block 1-2 filed with the As sessors' 

Department, Town o£ Newton · 

LIST All STATES AND COUNTIES FOR PROPERTIES OVERLAPPING STATE OR COUNTY BOUNDARIES 

STATE CODE 

STATE CODE 

mFORM PREPARED BY 
NAME I TITLE ; Candace Jenkins 

ORGANIZATION 

COUNTY 
Norfolk 

COUNTY 
Middlesex 

. , National Register Editor 

DATE 

CODE 

21 
CODE 
17 

Massachusetts Historical Commission ~September ~l, 197~ 
STREET & NUMBER 

294 Washington Street 
CITY OR TOWN 

TELEPHONE 

617- 727- 8470 
STATE 

Boston Massachusetts, 02108 

lmSTATE mSTORIC PRESERVATION OFFICER CERTIFICATION 
THE EVALUATED SIGNIFICANCE OF THIS PROPERTY WITHIN THE STATE IS: 

NATIONAL_ STAT~ LOCAL __ 

As the designated State Historic Preservation Officer for the National Historic Preservation Act of 1966 (Public law 89-665). I 
hereby nominate this property for inclusion in the National Register and certify that it has been evaluated according to the 

criteria and procedures set forth by the National Park 

STATE HISTORIC PRESERVATION OFFICER SIGNATURE 

TITLE 

GPO 89 2· 453 









~J VJ J.l V ~ -£- .&\..\,..\1• 

SECTJON 1b. 

Section 15 extends from Station G23 \.o Stntim1 6~m. 'l'he west part of it is huilt in 
a model'Utely deep treneh, half t!auc1 and half rock. 'l'hc balan<;c of the section includ~s 
Charles-River bridge, with its approaches. '1'hc lo<.:ation of the bridgc:.required some care. 
'J.'he line had to he establishecl so as to interfere as little as possible with the houses at 

Newton Upper l~alls. It was alt5o desirable to nvoicl a curve, and to select-the narrowest 
point of Ch:u·les River where a good f<>tmtlation could he found. The present location 
of the bridge unites these advanf'ages. Two lwnses only . had to be removed a sh01t 
distanc:e, and the out-buildings of two others were slightly interfered with. 

'l'he hriugc is . formed of 7 arches. The first, on the western l)ank, is a seg­

mental arch, of 18 feet radius; the second ftl'<.:h, a segmental one, with a rndius of 69 feet, 
upaus the riYcr with an opening of nearly 130 fed.. 'l'hc llt!Xt 4 arches, 36 ft. 8 in. in 

span, uu the eastern shore, arc semi-circular. 'rhe seventh, · a flat segmeutal arch of 26 
ft. 6 in. radius, 2~ ft. in span, is built over Ellis Gb·f!et. The lwidge b~tween its terminal­
chmnbers is 475ft. long. (l~Jatcs 5U and 60.) 'l'he whole stm cture is built on couglomcrate 
rock. On the cn;.;t ·bank, at the place intended fm· the abutment of the Jarg~st arch, tlte 
rock uppeared seamy and disintegrated, and it was thought prudent to widen the base of 
the otructure. Fo1~ this purpose the largest arch\ which at the top under tl1e conduit is 
only 18 feet ·\.Yide, was g t·adnaJJy wiUencd by a curved line to 22 ft. at the level of the 
ground. · (Section on DD, l>Iate 5H.) That ·disposition hns also the advantage of gh•ing to 
the at·cb a more graceful appearance. The voussoirs of the ·~inaller arches are unifonnly 

2ft. 3 in. in clep.th, with the exception of tl1e ring-stones of the Street arch, wliich are 
considcrauly deeper. 'rhc voussoi •·s of the larg·eHt areh are !) ft. deep at the top and 6 ft. 
at the level of tl10 gt·otmd. ~'. \ -· ' · · ' : 

Owing to the fi:n·ing form of the areh, :mel to the vari"able depths of the voussoirs, 
the ring-stones we1·c diflicult to <:nt; they were a ll diflcrC!nt for Oile side of the bri~g~, 

u11d none Jm.!sente(l two arriscu of the sume length. rrlw contractor executed the 
work with such precision that, although the stones wc1·~ e ntirely finished at the quarry, 

HoHe were iound defe<:tive. 

'l'he size of the voussoirF: of the J:u·gcst :u-ch is 80 proportion~d tlmt in no case, 
whether the conduit is supposed huilt 911 the arch or not, the eurye of pressure ]eaves tl1e 
middle third of the space between the intrmlos :md extrados. With the conduit full of 
water the horizontal thrust at the crown is 15.7 tons per square i()ot, equivalent to 1,!13 
tons for the ·whole section of the crown. At the lowt!St \·oussoir, at the level of the 
ground) the load js 25 tons [Wl' E;quare foot, equivaknt to H,:~GO tons for the whole section 
of UIC at·ch at that point. Ou tlw ro<·k of the ca:sf. hank, \Vhich wns not so sound, the load 
wm; reduc:erl by tlw means of 11 heavy stepping· <:o11rses of foumlation-stones to 11~ tons 
pl!r ~qna t·c foot of surface. 

'!'he frame necessary to snpport the l:u·ge :m:h clm·ing its construction was of t:·JlllC 

magnitude. It was snpportl·d by 5 1"0\\'!; of po1~t r; 011 the c·oarsc gravel forming the bot-., 
tom of the stream in the HJllowing mmmer: The water in the river having hecnlowe.-~d 
to within a foot o1· more from the bottom, large Gtones, of a roughly rectangular shape, 5 
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tt·l't long and 2 feet thick, were laid side by side on the bottom trnnsvet·sely to the conduit 

1u1l w<'ll bedded in the gTnvcl for a length of 24 feet. Three of these lines of stones were 
!:tid C'orrcsponding to 3 of the rows of posts whiC'h were to support the frame. On 
t·:H·h of these lines of stones a continuous shallow g roove was cut wide enough to receive a 
,jll 1>f hard-pine timber 14 inches by 14 inrhcs, and sufficiently smooth to form a joint 
,,·ith the timber. On this sill were erected 5 pairs of hard-pine }>Osts, 12 inches by 14 
i;whC's. The othe1· two rows of posts, near the shores, rested on a sill reposing on 
a h:tsc of concrete. (See Plate 61.) 

The frame was composed of 5 trusses, each of which was supported on 5 jack­
:-(·rcws, 4 inches in diameter, placed on the capping of the posts. There being 5 rows 
(1f posts nn<l 5 trusses, the frame and its load were consequently supported by 25 screws 
"hich were found of great service for adjusting the structure, and afterwards for striking 
the <·cnt•·ing. The sb·uts, 8 inches by 10 inches, of spruce timber, 25 in mm1ber for each 
trll":-5, uncl supporting the 4-i'nch lagging, were radial in direction. It being important to 
h·l·p the settlement of the f1·ame within nat·row limits, all the joints of the timber were 
a rljn~tcd with cm·e, and all tb~ pieces were calculated to support a load of no more than 
I ii lll pounds per square inch. · 

During the construction of the arch a settlement was· to be expected, due to the 
1·umpression of the gravel in the bcu of the river and of the several timber joints. To 
t hi~ ,.,as to be aclded the probable settlement of the arch after striking the centring. The 
fr:tmc was erected in the exact position that the intrados of the arch was intended to 
'•c<·upy, aml, in order to compensate for the expected settlement, a furring of 'vood, 2 
i11··ltes thick at the crown and gradually diminishing to nothing at the haunches, was 
-.piked to the ribs, and on it the lagging was fa stened. 

Dy the t ime the arch was closed the fi·amc had settled gradually down almost 
~ · xa<:tly to its theoretical position (see Di:.~gnun, fig. 1), and, after striking the centring, 
th,• arc·h settled down to a !-'oint a little lower than cxpectccl. After the whole structure 
h:ul been completed, with the conduit built on the top, the arch stood at the crmrn B inch 
].,wet· than was contemplated. (See Diag·mm, fig. 2.) The arch was closed in November, 
1;-)IG. T he faces of the voussoirs were cut for !-inch joints ; but many joints exceed 
that limit. 

The interior construction of Charles-River bridge is identical with that of Waban 
brill2;c, and the conduit is built on it in the same manne1-. The interior drainage galleries 
:ntt l othm· <.:mpty spaces arc accessible through a vertical door in the cast abutment of the 
r•):Hl-areh :mel through two man-holes, one on the north side of the west abutment of the 
:-tr\.·N arch, the other on the south side of the .hritlgc, about 25 feet westerly from the foot 
n l' the nn:h on the N cedham shore. (Sec P late Gl The chambers under these two man­
hoi\.·~ nrc dmincd hy pipes laid under ground. 

A t each end of the bridge the con<.lnit is enlarged into a chamber. (Plates 59 and 
tjll.) 'l:hese chambers, used for examination. and repnifs, will also he found useful for 
;..:-:t llg-iug the flow of water in the conduit. rrhc top of the conduit is 75 feet nbove the 
watcr-lcn 'l of Charles River. 
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