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CESCR BE THE PRESENT AND (R G NAL (IFKNOMIY)  PHYS CAL APPEARANCE

The Great Stone Dam crosses theMerrimack River i nLawence, Massachusetts. |1t i s
located west of thecenter of thecity at thepoint where State H ghway 28 crosses t he
Merrimack River.

The Essex Conpany Dam i s an overflow weir thepurpose of which i stoinpound theflowof
the Merrimack River and toraise itswater toa head sufficient for thegeneration of
power. The dami s900 feet i nlength andis gently curved upstream with a center or -
dinate of 14.97 feet. The damis skewed across theriver, itssouthern end being about
200 feet further upstream than the northern end. The damis anchored tothenorth and

south mill islands by wing walls of random coursed, rough cut granite blocks, bricksand
large pieces of granite rubble. The northernwng wall i s 405 feet long and t he southern
wing wall i s324 feet. Thus theentire length of thedamis 1,629 feet. The overflow

section of thedamvaries i nheight fromthirty toforty feet, with it saverage height
being thirty-four feet. The damis trapezoidal i nprofile, with a base of thirty-five
feet and a top width of twelve and a half feet. The acconpanying sketch provides addi-
tional information. The downstream side of t hedam slopes at arate of one foot i n
twelve, thus allowing the water tofall freely onto the blue quartzite ledge of theriver
bottom  The downstream face of thedami s of ashlar construction, consisting of quarry
faced hamrered granite headers and stretchers, set i nhydraulic cement. The bottom row
of headers was doweled to thebed of theriver and seti na trench, eight feet w de and
four feet deep, which was blasted for theentire overflow length of the weir. The crest
stones of thedam arehamrered granite blocks, all headers, which slope upstream at a
grade of one foot i nthree for twelve feet. The upstream face of t hedam slopes at a
rate of forty-five degrees fortwenty-two and a half feet, at which point theface drops
vertically for tenfeet tothe bed of theriver. All of thedam except for thecrest
stones and downstream face i sconstructed of large blocks of granite rubble, seti ncon-
crete andhydraiiiccement. The entire upstream side of thedamis covered with a five
foot layer of gravel and an earthen enbanknent, which slopes at a rate of one foot i n six
for one hundred and sixty feet upstream of thecrest of the weir. The crest stones were
initially drilled toaccommodate about 250 wrought iron bars upon which flash boards were
secured. Around 1865 t he nunber of holes was doubled. The dam has nowast eways beyond
the two canals which i tsupplies anditsown spillway. Thewing walls of thedam on
either side of theriver, arefifteen feet higher than thecrest. To conply with state
law, theEssex Conpany originally constructed a wooden fishway at thesouth end of thedam
This fishway washed out periodically and was replaced with a concrete fishway i n 1918.

This fishway i sstill inplace. Around 1914 thecrest stones were reinforced by alnmost
five hundred additional dowels as a precaution aginst theloss of crest stones which had
occurred at thePawtucket Dam i nLowell, a structure with a simlar profile totheEssex

Dam At this time two crest stones were found t obe cracked, and t hecracks were spanned
with steel plates. The damhas not been modified i nany other way. The damwas begun

in August of 1845 and t hestructure was conpleted i nSeptenber of 1848. |t s designer was
Charles S Storrow, the Treasurer and Chief Engineer of theEssex Conpany. The Construc-
tion Engineer was Charles Bigelow of theEssex Conpany.
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STATEMENT - S GN A CANCE

The Essex Conpany Damwas t hefirst weir tocross a large American river with aheight
that exceeded tenfeet. Since theoverturning nmovenent exerted upon a damincreases as
the cube of it sheight, i trequired great engineeringskill todesign and construct

such a structure. Mreoever, thedamhad tobe constructedtoresist thehuge freshets
which periodically occurred on theMerrimack River. The average flow of the Merrimck
is less than six thousand cubic feet per second. I nthefreshet of 1936 over two

hundred thousand cubic feet per second were flowing over thedams crest. Charles
Storrow, a graduate of Harvard (number one i ntheClass of 1829) and t he Ecol e National e
de Fonts et Chaussees (1833), had studied i ntheoffices of Loanmi Baldwi n, Jr., and had
toured themjor engineeringsites of France and Great Britian during theyears 1830-1834.
Storrow was theauthor of thefirst American treatise on hydraulic engineering (1835),

and was a promnent railroad engineer (Boston and Lowell Railroad), and hydraulic engineer
(Proprietors of Locks and Canals at Lowell). Storrow enpl oyed design principles which
were followed by other dambuilders for thereminder of thenineteenthcentury. Such
renowned engineers as James Francis, Ezra Worthen, and Joseph Freeman nmodel ed their

own dans upon that of Storrow. Dam designers of nore recent years have enpl oyed dif-
ferent techniques based upon theempirical data accunulated i ntheyears since 1845. To
this day thedesign of overflowweirs i slargely a matter of good judgment “on the

part of theengineer rather than such hard and fast rules as apply tothedesign of
reservoir danms. The Essex Conpany Dam i s of great significance because it enbodies

every known principle of weir design that was followed i ntheearly nineteenthcentury i n
a state that has remained virtually unchanged since 1848. These design principles are

its skewed, slightly curved form (tomnimze overflowand toconcentrate eddies i n the
center of thedan), itscrest design (tofacilitate theflow of chunks of ice), thenassive
earthern enbankment (to prevent undermning of thedam, and theflush, uncurved spillway
(to avoid thevery considerabl e expense of building a curved spillway with ashlar msonry).
A resultant force diagram of t he dam shows that i nevery case from an enpty m |l pondto
a water level of over 25 feet, theresultant force falls within themddle third of the
profile, thus accounting for thedams survival of floods and ice without theneed for
repair over thepast 130 years. The use of hydraulic cenment and concrete, each barrel

of which was tested by an Essex Conpany Engineer, i salso noteworthy. Only two other
overflowweirs i ntheUnited States areolder. The oldest i stheAscutney Dam at W ndsor,
Vernont (1836), which spans a very small stream and which has been significantly nodi-
fied. The second i stheO d Croton Dam (1844), which was subrerged i n 1890 byt he
reservoir of itsreplacement, theNew Croton River Dam
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Great River Dam
Lawr ence, Massachusetts
Sketch of Section

Hg. 5. SECTION OF DAM AT LAWRENCE. MASS-
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NATIONAL
REGISTER
The National Register of Historic Places
Office of Archeol ogy and Historic Preservation
National Park Service
US Departnent of the Interior
Washi ngton, DC 20240

Attn. Sephen Livengood
Dear Steve:

Enclosed please find a copy of the sketch that is referred to
in the nomination form for the Great River Damin Lawrence,
Massachusetts. It is a section through the dan and is from the
1830 U.S. Census. Its exclusion was an oversight on nmy part.

Sincerely,

Joseph R. Orfant
National Register Editor

M assachusetts Historical Conmission

JRD/edh
enc.
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