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I NAME 
HISTORIC Great Stone Dam 

AND/OR COMMON 

Essex Company Dam 

LOCATION 
STREET&NUMBER Merrimack River, j u s t west of the Mass. Route 28 crossing 

—NOT FOR PUBLICATION 
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CONGRESSIONAL DISTRICT 
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CODE 
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2L0CCUPIED 

—UNOCCUPIED 

—WORK IN PROGRESS 
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—YES: RESTRICTED 

— YES: UNRESTRICTED 
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• 
NAME Essex Company 

• 
STREET & NUMBER 

6 Essex S t r e e t •>•"--• ; 
CITY, TOWN 

L a w r e n c e VICINITY OF 

STATE 

Massachusetts 01840 

H L O C A T I O N O F LEGAL DESCRIPTION 
COURTHOUSE, 
REGISTRY OF DEEDS,ETC. E s s e x Company 
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6 E s s e x S t r e e t 

CITY, TOWN 

L a w r e n c e 

STATE 

Massachusetts 

B REPRESENTATION IN EXISTING SURVEYS 
,̂ 1^^^ H i s t o r i c American Engineer ing Record 

Inven to ry o f the H i s t o r i c Assets o f the Commonwealth 

1975, 1976 _ 
' J5FEDERAL 5L.STATE — COUNTY LOCAL 

DEPOSITORY FOR 
SURVEY RECORDS L i b r a r y o f C o n g r e s s , M a s s a c h u s e t t s H i s t o r i c a l Commission 
CITY, TOWN 

W a s h i n g t o n , B o s t o n 
STATE 

D . C , Mass. 



DESCRIPTION 

CONDITION CHECK ONE CHECK ONE 

5J_EXCELLENT —DETERIORATED —UNALTERED ?LoRIGINAL SITE 

—GOOD —RUINS ? L A L T E R E D —MOVED DATE 

—FAIR —UNEXPOSED 

DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE 

The Great Stone Dam crosses the Merrimack River i n Lawrence, Massachusetts. I t i s 
located west of the center of the c i t y at the point where State Highway 28 crosses the 
Merrimack River. 

The Essex Company Dam i s an overflow weir the purpose of which i s to impound the flow of 
the Merrimack River and to raise i t s water to a head s u f f i c i e n t for the generation of 
power. The dam i s 900 feet i n length and i s gently curved upstream, with a center or­
dinate of 14.97 feet. The dam i s skewed across the r i v e r , i t s southern end being about 
200 feet further upstream than the northern end. The dam i s anchored to the north and 
south m i l l islands by wing walls of random coursed, rough cut granite blocks, bricks and 
large pieces of granite rubble. The northern wing wall i s 405 feet long and the southern 
wing w a l l i s 324 feet. Thus the entire length of the dam i s 1,629 feet. The overflow 
section of the dam varies i n height from t h i r t y to f o r t y feet, with i t s average height 
being t h i r t y - f o u r feet. The dam i s trapezoidal i n p r o f i l e , with a base of t h i r t y - f i v e 
feet and a top width of twelve and a half feet. The accompanying sketch provides addi­
t i o n a l information. The downstream side of the dam slopes at a rate of one foot i n 
twelve, thus allowing the water to f a l l f reely onto the blue quartzite ledge of the r i v e r 
bottom. The downstream face of the dam i s of ashlar construction, consisting of quarry 
faced hammered granite headers and stretchers, set i n hydraulic cement. The bottom row 
of headers was doweled to the bed of the r i v e r and set i n a trench, eight feet wide and 
four feet deep, which was blasted f o r the entire overflow length of the weir. The crest 
stones of the dam are hammered granite blocks, a l l headers, which slope upstream at a 
grade of one foot i n three for twelve feet. The upstream face of the dam slopes at a 
rate of f o r t y - f i v e degrees for twenty-two and a half feet, at which point the face drops 
v e r t i c a l l y for ten feet to the bed of the r i v e r . A l l of the dam except for the crest 
stones and downstream face i s constructed of large blocks of granite rubble, set i n con­
crete andhydraiiic cement. The entire upstream side of the dam i s covered with a f i v e 
foot layer of gravel and an earthen embankment, which slopes at a rate of one foot i n s i x 
for one hundred and s i x t y feet upstream of the crest of the weir. The crest stones were 
i n i t i a l l y d r i l l e d to accommodate about 250 wrought iron bars upon which flash boards were 
secured. Around 1865 the number of holes was doubled. The dam has nowasteways beyond 
the two canals which i t supplies and i t s own spillway. The wing walls of the dam, on 
either side of the r i v e r , are f i f t e e n feet higher than the crest. To comply with state 
law, the Essex Company o r i g i n a l l y constructed a wooden fishway at the south end of the dam. 
This fishway washed out per i o d i c a l l y and was replaced with a concrete fishway i n 1918. 
This fishway i s s t i l l i n place. Around 1914 the crest stones were reinforced by almost 
f i v e hundred additional dowels as a precaution aginst the loss of crest stones which had 
occurred at the Pawtucket Dam i n Lowell, a structure with a similar p r o f i l e to the Essex 
Dam. At this time two crest stones were found to be cracked, and the cracks were spanned 
with steel plates. The dam has not been modified i n any other way. The dam was begun 
i n August of 1845 and the structure was completed i n September of 1848. I t s designer was 
Charles S. Storrow, the Treasurer and Chief Engineer of the Essex Company. The Construc­
t i o n Engineer was Charles Bigelow of the Essex Company. 



SIGNIFICANCE 

PERIOD 

-PREHISTORIC ARCHEOLOGY-PREHISTORIC 

-1400-1499 —ARCHEOLOGY-HISTORIC 

-1500-1599 —AGRICULTURE 

-1600-1699 ARCHITECTURE 

-1700-1799 ART 

-1800-1899 —COMMERCE 

-1900- —COMMUNICATIONS 

AREAS OF SIGNIFICANCE - CHECK AND JUSTIFY BELOW 
—COMMUNITY PLANNING 

—CONSERVATION 

—ECONOMICS 

—EDUCATION 

^ENGINEERING 

—EXPLORATION/SETTLEMENT 

—INDUSTRY 

—INVENTION 

—LANDSCAPE ARCHITECTURE 

—LAW 

—LITERATURE 

—MILITARY 

—MUSIC 

—PHILOSOPHY 

—POLITICS/GOVERNMENT 

—RELIGION 

—SCIENCE 

—SCULPTURE 

SOCIAiyHUMANITARlAN 

—THEATER 

—TRANSPORTATION 

—OTHER (SPECIFY) 

SPECIFIC DATES 1845-48 BUILDER/ARCHITECT Charles S. Storrow 

STATEMENT OF SIGNIFICANCE 

The Essex Company Dam was the f i r s t weir to cross a large American r i v e r with a height 
that exceeded ten feet. Since the overturning movement exerted upon a dam increases as 
the cube of i t s height, i t required great engineering s k i l l to design and construct 
such a structure. Moreoever, the dam had to be constructed to r e s i s t the huge freshets 
which periodically occurred on the Merrimack River. The average flow of the Merrimack 
i s less than six thousand cubic feet per second. I n the freshet of 1936 over two 
hundred thousand cubic feet per second were flowing over the dam's crest. Charles 
Storrow, a graduate of Harvard (number one i n the Class of 1829) and the Ecole Nationale 
de Fonts et Chaussees (1833), had studied i n the offices of Loammi Baldwin, Jr., and had 
toured the major engineering sites of France and Great B r i t i a n during the years 1830-1834. 
Storrow was the author of the f i r s t American treatise on hydraulic engineering (1835), 
and was a prominent r a i l r o a d engineer (Boston and Lowell Railroad), and hydraulic engineer 
(Proprietors of Locks and Canals at Lowell). Storrow employed design principles which 
were followed by other dam builders for the remainder of the nineteenth century. Such 
renowned engineers as James Francis, Ezra Worthen, and Joseph Freeman modeled their 
own dams upon that of Storrow. Dam designers of more recent years have employed d i f ­
ferent techniques based upon the empirical data accumulated i n the years since 1845. To 
this day the design of overflow weirs i s largely a matter of good judgment ^ o n the 
part of the engineer rather than such hard and fast rules as apply to the design of 
reservoir dams. The Essex Company Dam i s of great significance because i t embodies 
every known pr i n c i p l e of weir design that was followed i n the early nineteenth century i n 
a state that has remained v i r t u a l l y unchanged since 1848. These design principles are 
i t s skewed, s l i g h t l y curved form (to minimize overflow and to concentrate eddies i n the 
center of the dam), i t s crest design (to f a c i l i t a t e the flow of chunks of i c e ) , the massive 
earthern embankment (to prevent undermining of the dam), and the flush, uncurved spillway 
(to avoid the very considerable expense of building a curved spillway with ashlar masonry). 
A resultant force diagram of the dam shows that i n every case from an empty m i l l pond to 
a water le v e l of over 25 feet, the resultant force f a l l s w i t h i n the middle t h i r d of the 
p r o f i l e , thus accounting for the dam's survival of floods and ice without the need for 
repair over the past 130 years. The use of hydraulic cement and concrete, each barrel 
of which was tested by an Essex Company Engineer, i s also noteworthy. Only two other 
overflow weirs i n the United States are older. The oldest i s the Ascutney Dam at Windsor, 
Vermont (1836), which spans a very small stream, and which has been s i g n i f i c a n t l y modi­
f i e d . The second i s the Old Croton Dam (1844), which was submerged i n 1890 by the 
reservoir of i t s replacement, the New Croton River Dam. 
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PAUL GUZZI 

November 30, 1976 

The National Register o£ Historic Places 
Office of Archeology and Historic Preservation 
National Park Service 
U.S. Department of the Interior 
Washington, D.C. 20240 

Attn: Stephen Livengood 

Dear Steve: 

Enclosed please f i n d a copy of the sketch that is referred to 
in the nomination form fo r the Great River Dam in Lawrence, 
Massachusetts. I t is a section through the dam and is from the 
1880 U.S. Census. I t s exclusion was an oversight on my part. 

Sincerely, 

RECEIVED 

DEC n fi |97g 

NATIONAL 
REGISTER 

Joseph R. Orfant 
National Register Editor 
Massachusetts Historical Conmission 

JRD/edh 
enc. 
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