46 WATER-POWER OF THE UNITED STATES.

Utilized pmwer on tributaries of the Thames river—Continued.

4 3 8 :
20 ¥ | e |&
2l 8 1R 1%,
Stream. Tributary to what. | State, County. Kind °§a’é’¢'3,1r‘§ - ; 3 éé E’E Remarks,
a 2 21 A
| Feet. | H, P, |H.P.
All other tribataries. aeevs < eueees| Quinebang..o....... Mansachusetts..] Worcester,... | Buttons cceovineennnt 1 T 8 eanann
‘ Jeaarll0 ceurnrveoeidern@0oerne...| Spectacles and eye- | 1 9 [ 3 O
plasses.
S P (¢ SO verrllOoero.....] Flourand grist. ...... 2 29 49 |......
L BaW et veiniceaaes 5 384 87 |anmasn
........... waeslOanes....| Sashos, doors, and| 1 12%% 25 leennan
Llinds,
.| Cutlery and edge-tools.| 8 154 b I 35 PUDRNN
Woolen [ 25 PO, 115 | 180
Saw..... 2 21 36 |..c.n.
Brick- and tile-works..; 1 42 45 |eeaane
Cotton . ccvveraanrnenns 3 107 1,275 | 400
‘Woolen .- 8 30 315 | 210
Vuleanized rubber....| 1 30 175 |,eeens
Paper....c. cveevaeens 1 24 105 |aaa.-.
Flour, grist, and saw .| 1 -8 60 |.o..e.
.| Fire-arms ...o.eennu.e 1 } 17 05 |oono.
Spools 1
Flour and grist 2 28 34 feeeon.
Saw 3 50 112 jo.....
Wheelwrighting.. 1 7 0 feeune.
COttOR veveneivennnnnns [ 138 480 | 248
Woolen. ... -7 121 275 70
. Paper.caecaian [ 129 280 60
Dyawoods, dye-stuffs, | 1 14 50 40
and extraocts.
.| Flour and grist ....... 10 208 | =al.....
Saw...... cenveeseraes 8 n7 161 Jooeen.
Y T 1 DRSO JURN | D ‘Wheelwrighting...... 1 7 5 {eeennn

II.—THE CONNECTICUT RIVER AND TRIBUTARIES. .

THE CONNECTICUT RIVER.

[

This stream, the most important one reaching Long Island sound, rises in the Connecticut lakes, in the
extreme northern part of New Hampshire. 1t flows in a general southerly direction, forms the boundary between
Kew Hampshire and Vermont, and, passing across the states of Massachusetts and Conunecticut, empties toward the
eastern end of the sound. Its length by general course is about 300 miles; following the windings as closely as
possible on state maps, the length measures about 875 miles, and probably this is somewhat under the true distance.
The drainage basin includes 10,924 square miles, In shape it is long and narrow, ranging from 40 to 50 miles in
width in the npper course, and not much exceeding 60 miles in Massachusetts, where it is widest. In the north
the section drained by the river is hemmed in by the White mountains of New Hampshire and the Green mountains
of Vermont; to the sonthward, through Massachusetts and Connecticut, the water-shed lines are continued by
ranges of high rocky hills. The character of the country thus included has been sufficiently described in th;s
general remarks npon this part of New England., The impermeablp rock which nnderlies the énrface, the sands,
gravels, and (:la:\js of the drift soil, all favor the formation of springs, which, together with numerous lakes and
storaggﬁb reservoirs, render the various minor streams, and in consequence the main river, steady and well
sustained in droughts,

For the first 200 miles from its souree the river containg numerous shoals and rapids and occasional abrupt
pitclies; but below DBellows TFalls the general deacent Decomes muoceh slower, and is broken by falls or important
rapids ut only _t{nroe peints—Turner'’s Falls and Holyoke, Massachusetts, and above Windsor Liocks, Connecticut.
A.t ma‘uy Tocalities alou g.t he }1}»1)er course the high hills which inelose the valley approach close to the stream, and
give r{:& to scenery which is beautiful though rather rugged; farther south, and especially in the vicinity of
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Northampton, Massachusetfs.;, the lscenery is rende;red less rugged, but none the less attractive, by extensive and
fertile meadows. These mainly disappear near Middletown, Conuecticut, and thence to the mouth the hill'slopes
rise gradually from the water’s cdge. | : .

The Connecticut is navigable to Hartford, 494 miles from the mouth, for schooners and large steamboats, and
py means of the Windsor Locks canal small boats are enabled to asecend as far as Holyoke; but the navigation
above Hartford is of little consequence, and even in ascending to the latter city considerable trouble is experienced
during low water by the larger craft. In former years, by means of canals aronnd the various falls, navigation was
carried on quite a distance above the northern Massachusetts line, or probably over 200 miles from the mouth; but
the development of railroads put;' an end to such use of the river above the limits previously mentioned. More or
less money is annually expended in dredging, and to some extent in more permanent works, such as wing-damws, on
the navigable portion of the river. A plan has also been devised for a canal, to run from the head of the Enfield
rapids to the mouth of the Hockanum river, a distance of about 17 miles. The estimated expense of carrying out
this plan is $1,300,000, () but no appropriation has yet been made by Congress at all adeqnate for beginning work.

One of the most important interests on the river is that of lambeting. The timber is eut about the extreme upper
waters, and consists almost entirely of spruce. At Mclndoe's Falls it was stated that the annual ¢ drive” down the
river amounts to from 60,000,000 to 80,000,000 feet, of which from 10,000,000 to 12,000,000 feet are sawed at that
point; -the remainder passes down and is distributed among different mills as far south as Hartford, Connecticut.

The points at which the river is now utilized for power are, in order ascending, Windsor Locks, Connecticut,
where a fall of about 30 feet is obtained ; Holyoke, 59 feet ; Turner’s Talls, 41 feet ; Bellows Falls, 544 feet ; Oleott
falls (now being developed), 35 feet ; and MclIndoe's Falls, 12 feet.  Above McIndoe’s, in the extreme upper waters,
there are said to e numerous dams, with falls of about 9 feet each, but these privileges are probably not all used
for. power.

- Talile showing the fall in the Comnecticut river.

Diatance Tall bo- | Distance | Tl per
Locality. from mouth ub{f%“gﬁ 5. | tween | between ngi,e éne' Authority for elevations.
of river. "1 points. | points: poifxts
Miles. Fest, Feet. | Miles. | Feet. ‘ )
Third 10K0ereeeconnns sennssscnnnsven [ 8715 | 2,088 } 156 Hitchcook's .Atlas of New Hampshire.
5 :
Socond lake.....veneaneannans O N 360 1,882 204 o Do. :
, 3 32.4
Connecticut lake 361 1,618 § 588 ' Do.
Wesh Stowartstown .vuvveveraiiicnainn suvnenn-n 344 1,085 } . Do.
150 82 4.7
North Stratford...coverremniiiieniiemiianans 312 BB3 § ' 55 . . Do.
0
Head of Fifteen-Mile falls.c....vcevenrennanonynn ' 283 830 } Do.
187 i2 156 |
Lower Waterford......veeerecrmenennns vt 273 643 } ‘| Do
211 11 8.2
Foob of McIndoe's falls 262 432 } o 7 13 o Do.
Wells river............. 265 40 } o7 - T
OFFOTds e eiire e eeeeaas 230 aso i i Do.
Lod , } 5 17 0.3 :
edyard bridge, Hanover........ rervanactnarenan 213 875 o . 0 Do.
White Rivor TunCtOn . .eeveeeneriesnnes vaenss 209 330 } Do.
) . § 85 13 2.9
WindS0re e eeeeeeeees e e tmrrean e erana 196 a4 : Do.
b 15 1
Benver Meadows, Charlestown 181 280 Do.
11 0.6
Hond 0f Bellows Falls. -« vee . vreerrene veeernnnn. 170 283 } ¢ Do.
4 0.0 Joeenienann
Fool of BeNows falls vevneeivvinnrenenvaranann. 169, 5 234 } ? Do.
WeSmOTaland ... .ooiieetieneeneeesnerns, 150 219 % i: ;: 5 :' : Do.
Mouth of Ashuelot river. ........... 138 208 ' S De.
Top of Turmer §| o 16 2.1 ) )

P of Turner's Falladam .oeveeoeennnnnn.. . 120 172,83 W, P. Crocker, engineer of Turner's Falls Company.
Fitehb_urg Railroad crossing. ... .. 115 109 } 75,24 Joeniiilicenn.s TFitchborg Railroad profile, .
Top of Holyoke dam........vioenons oo 84 07. 60 Elovation is 97,6 feet above low-water mark at Havtford, but
Top of } (128 1 S R B, ig here referred to mean level of Long Island soun d.(@)

P of Enfield dam ......iieuesvneiienananann.s 65.6 38,09 Ssm]x)o datum plane as ubove.(a)

Foot of Enfleld rapids ......veeeveennnnnnn.s 6u. 4 ’ 6.28 } 3L o2 o1 (@
6.20 10.9 0.8 Do.(a)
Low-water mark at Hartford .................... 49.5 0.09 § . |
Month of rive 0,09 49.5 oeniennnn
TIVET. e et e ccarmae | eeie e 0.00 ‘ %

& From surveys by General Theodore G. Tllis, United States asgistant engincer. '

The volume of water flowing in the Connecticut river has been repeatedly measured at ditferent points in it8
"'01_”86- Asstated in the introductory remarks regarding the flow of streams, the discharge at Hartford was noted
'daﬂ:"“for the eight years, 187178, under the supervision of General Theodore G. Ellis, United States assistant .
€hgineer, and the results thus obtained ave of the greatest value.

a Report of the Chief of Engineers, U. 8. army, for 1881, page 568.

) ¥
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A number of careful measurements of flow have also been made at Eanover, N %WfHaI.nll)lsl(lllm, by Professor'
Robert Fleteher, of Dartmouth college, through whose kindness the following data were turnished,

Flow of the Connecticut river at Hanover, New Hampshire.

[Measurements (a) by Professor R. Flotcher.}

eSS - B . = ’
y gé ( EEE | haé Y ZS 'f S i g% Remarks
Diate. i Stage of water, E;E . ; ogE iT ] 9 I g, g .
’ | aZg | 2.£ |Bg| E7 3 5 ca@
| £22 | ExE (EE| & El 2|2
\ o, HEE RE® gt @ € |4 A
| | Feet. | Feel. | ‘ Sq.fect. | Feet. Cub. feet.
‘ o087 e 9,244 | 183 | d 1,280 | Not very exact.
AL I8 18BY ovre aneanneeienns cevrmnnenann fenc e renes feeeen 2,280 1 143 No resut.
Oetober 9, 1880 ... Co068 | 0,416 7 2,453 15 E.UOG Not very exact.
October 26, 3BB8 .o .vvnuunennn 2 1.48 12 | 3,400 10.6 | :1, 030
Fone 8, 188] - e e e 19 11 o ! 3280 | 3,250
Dotober 14, 1981, .. . vl 038 [ 0455 15 | 2,670 | 163 1,210 ‘
October 21, 1881 weenmenoe —coeerens.] Ordinary 180 oo 93 | 8400 | 10 4,070 | Best result yeb obtained.
| "

a I'r«:t;«en‘a;;r Fletcher states that these measurements were made * by the method of floating tubes and rods reaching to w:itlu'n a few inche‘a of the bottom, so.
that each tube or rod would give approximately the mean velocity in that thread of the current. The results are generally a little too large, owing to unavoidable
clearsnee below the tubes ™,

1t is stated by Mes;é‘rs. D. H. and J. ¢. Newton, of Holyoke, that September 1, 1882, in very lowest water (the
streams generally ran remarkably low during the summer and fall of that year), amea,surem'ent of flow at Sur-nner’s
falls, o few miles below White River Junction and 10 or 12 miles below Hanover, showed it to be 1,377 cubie feet
per second, )

The flow in cubic feet per second to the squaremile of drainage area, asshown by these various measurements,
may be briefly presented as follows: :

.

Plow of the Connecticut river velatively to drainage area.

Flow per
Locality, Dr;ri::ge Date of ganging. Fgg;&ff tﬁfg?\xatl?o  Remarks.
: mile.
8q. milea. Cubic feel. i Cubic feet.
Hanover, New Hampehbire... .... September 20 and 21,1879. ... 1,280 0.386 | Low stage; result not very exact.
B T S PR Qctober 8, 1880 cauennvrcenanns 1,008 0.303 | Very low atage; result not very exact.
Do ... . Qectuber 26, 1880. . 5,030 1.517 ) Medium foll banks,
Do... * 8,810 ) yung g 1881....... 3250 0.980 | Ordinary stage.
Do. . Qoctober 14,1881, ...ovaneinn. e 1,210 0.365 | Low stage.
DO iiriimiiiersvainaranneny [y Qctober 21,1881, cuuucvnneinon. 4,070 | 1.227 | Ordinary stage.
Sumner's falls ... 4,234 September 1,1882.... 1,877 0.325 | Extremely low stage.
Hartford December 15, 1874.... 5, 208 0.513 | Lowest discharge for the eight years, 1871 to 1878,
5,588 0.545 AE?%ES of lowest gauginga in each of the eight years, 1871
(0. “
B, 0CO 0.482 | Flow at zero of gauge, or assumed low-water mark,
10, 154 \ 139,410 18.730 | Highest discharge for the eight years, 1871 to 1878,
113,201 1L 157 A;g;-ﬁg fgmh.ighest gaugings in each of tho eight years,
205, 464 20,235 | Estimated discharge in highest freshet known.
20,208 1. 660 | Average discharge for the entire eight years, 1871 to 1878.

DESCRIPTION OF WATER-POWERS,

Power at Windsor Locks—~The privilege to be described is located about a dozen miles above Hartford, and
has heen developed on the west bank of the river.  The latter descends for 5 miles in rapids over a rocky bed, with
a fall from still water above the rapids to still water below of 31.8 feet in ordinary low water, and of 33 feet in
extreme Jow water.(a) The village of Windsor Locks is of moderate size (the entire town contains a population of
27300), and would have no importance but for the manufacturing. It is 60 miles from Long Island sound, and
aceessible to a very limited extent for navigation by light-dranght boats. The New York, New Haven, and Hartford
railroad passes through the village aloug the right bank of the ecanal, on the opposite side of which are the mills,
The country is somewhat hilly on either side of the river, rising, frequently by long gradual slopes, to sandy uplands.

The hiydranlie improvements consist in the main of a dam at the head of the rapids and a canal 53 miles long
down the west bank to the foot. They are stated to have cost, in round nuwbers, $200,000. The dam extends

28 a Report by General Theodore G. Ellis, in Report of the Chief of Engineers, U, S, army, for 1878,
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geross the river in 2 broken line, reaching well up str?mn, and has a total length of say 1,500 feet, more or less.
The dam was built fifty years ago, and until 'Iately consisted of two wings running out from cither side of the river,
and leaving at the cente?r an opening of 150 feet for the passage of b_oats and rafts, It has a height of 3 feet at thu
center of the stream, rising considerably toward the ab.utmen‘ts. It is built of logs and filled in with stone, slopes at
once back from the crest, and from age and exposure is getting into poor condition, The opening near the middle
of the river, which has been spoken of, has recently been closed by a section of new dam, 270 feet long, overlapping
the opening and built just below the old dam, so that it can in time be conveniently éxtended clear across the
river and take the place of the old‘ structure. Tlilis new portion is also built as a timber and stone erib-work, in
part polted npon and in p'art sunk into bed rock, Iy 30 feet wide at the base, and has a sloping back, with a level
top 12 or 15 feet wide. Midway of the length there is a fish-way 40 feet long, Thenew dam has been built perhaps
15 inches higher than the adjacent: portions of the old one, and in consequence of the obstruetion which has thus
taken the place of the old water-way it is claimed that the river has been set back injuriously upon the water-
privilege at Holyoke, 18 miles above, and the two water-power companies are now involved in a lawsuit upon the
question, The bulkhead at the entrance of the canal is of sandstone rubble masonry in cement. About one-half
of it hiag been rebuilt, and is much better work than the older portion, The new part has cut-stone piers, between
which are turned brick arches, and is faced with oak timber on the up-stream side. There are-in all fourteen gate-
openings, each abont 3 by b feet in size. A guard-lock, 19 feet wide, permits the passage of boats.

High ground rises so rapidly from the river ihat the canal nowhere runs more than about 150 feet distant from
the latter and through a great part of its course the two are separated only by an artificial embankment formed of the
material excavated from the side-hills.  Some 3,600 feet below the bulkhead there was formerly a set of stop-gates,
by which the water in the canal above them could be raised 5 feet, so as to equalize the pressure within and without
and render the embankment more secure during high freshets, but only the piers of the gates now remain. The
width of the canal ranges from 44 to 160 feet, averaging about 80 feet above the village of Windsor Locks and about
55 feet through the village. The present depth at the center is stated to be 6 feet, but it is designed to increase
this to 7feet, and correspondingly to alter the locks so as to admit boats of the same size as those on the Erie canal.
Stony brook, a small stream, is crossed by the canal on an aquedaet about 100 feet long, of five 15-foot spans,
From long nse this aqueduct has come to need repairing; it is also somewhat leaky, and has insufficient capacity
for properly passing the water required in the canal. It is now being rebuilt in part, and so widened as to give a
clear breadth at water-surface of 83 feet. The mills are situated in a line along the river side of the canal, opposite
the lower portion of the rapids, After passing the mills the canal descends to the river through three locks, which
.are in very poor condition, ’ . ‘

The concerns in 1880 supplied with power were as follows: Seymour Paper Company; Windsor Locks Machine
Company; A. W. Converse & Co., foundery and machine-shop; the E. Horton & Son Company, lathe chneks; J. R,
Montgomery & Co., cotton warps; Dwight, Skinner, & Co., wool graders and scourers; George P. Clark, patent
rubber rollers ; Medlicott Company, knit goods; 0. H. Dexter & Sons, manila paper, flour, grain, feed, and lumber;
Dwight Allen, silk manufacturer ; F. H, Whittlesey, tissue paper; and the Farist & Windsor Steel Works.

There is but one level in use, water being drawn from the canal and discharged directly into the river. The
falls obtained at the mills, in the most favorable stage of water, range from 20 to 26 or 28 feet. According to the
returns of the census enunmerators, the total horse-power of wheels in use here in 1880 was between 1,800 and
1,900. The owner of this water-privilege is the Connecticut River Company, which was chartered in 1824 by
the state of Connecticut. The main object of the company appears to have been originally to assist the navigation
of the river by providing a passage around the rapids,(a) and the needs of that interest must still be first served
by the company, but navigation las really sunk to a position of minor importance in comparison with the use of
the improvements for water-power. The Connecticut River Company gives a perpetual lease of water and land to
users of its power. The rates actually charged vary according to circumstances, but the nominal water-rental is
$2 50 per square inch under 30 inches head.() '

@ Lying opposite the town of Enfield, these are known as the ¢ Enfleld rapids”.

b Assuming the discharge to be measured throngh a rectilinear opening in p thin vertical plate, with complete contraction, the head
rerf\aining constant, a square ineh of water under 30 inches head, is equivalent necording to Trautwine, to 0.03425 oubic foob per second.
TéllﬂtGOI‘l‘(;‘Sponds to the gross or theoretieal horse-power and, at the rate of §2 50 per square inch, to the prices given below, under various
effactive falls: .

EBquivalents of 1 square inch under 30 inches head = 0.05425 cubic foot per second.

1 [ j f b |
iva | Theoretical Costat$2 50 o .. (Theoretical Coat at$2 50! .o ‘Theoretical |Costiat $2 50
Eﬁi‘%(ﬁ’w(’ horse- | persquare Eﬁgﬁ}“’e horse- | por square ‘Eﬁ}’a‘ﬁ_‘vﬂ horse- | por square
" power. nch, t powaer. inch, | I power. ‘ inch. '
SO FE—— (V S —
. - 1 l
Feot Per H. P. Feet, ! Per FLP, |!  Feet. Per H. P,
20 0,123 $20 30 24 0.148 | $16 60 i 28 0,173 $14 50
21 0.128 | 19 40 25 0. 154 16 20 i 29 0,170 14 00
22 0,136 18 40 26 0.160 15 60 1 30 i 0. 185 13 50
23 0. 142 17 80 27 0. 168 15 10 .
i

NOTE,~With good turbines, from 60 to 80 per cent. of the theoretical power ean-ordinaxily be realized.

219
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With the fall ut command at Windsor Locks the amount of power to be thained from the Connecticut river ig
theorvetieally very great, though for vealizing it most thoroughly, the p?esent nnprove.m-ents are not the best suited,
A canal of 5o great length as there employed has evident objections agide from th(? original cos.t, and by the location
of the dam so far up stream a considerable amount of available sto'rage room 1is !ost.' It is to be remembered,
Jowever, that the hydraulic works were designed mainly for the asx:slstance of navigation, and tl'ley are therefore
not to be judged wholly as water-power improvements. The question qf a much greater extension in the use of
power at this privilege must depend largely upon one or two contingencies. If .the company should be permitted
o maintain a continnous dam aeross the river of the beight of the new section, it will have' uneatrly the whole flow
.of the stream in its control, and by proper enlargements and extem.siong of the canal, which would no floubt be
very expensive, could supply with power large additional manufacturing interests. If, on the other hand, it should
be compelled to remove the obstruction cansed by the new section of dam, and to.leaw? a gap, as formerly, in
midstream, the available supply of water would be no greater than heretof’ore. It is claimed, nevertl{eless, that
‘even with that supply, with the canal of its contemplated enlarged dimensions as regards erth and Vf’ldPh at the
aqueduet, a very considerable increase in maununfacturing ean be accommodated, and there is much building.room
still vacant along the lower course of the canal.

With the entire flow of the river at command, the gross or theoretical pow er at this privilege may be estimated
.a8 in the following table: ' -

Estimate of the theoretical power of the Connecticut river at Windsor Locks under different falls.

i 1{ RAINFALL OK BASIN. Flow per] . ® l!:fec tive
d, OTRE-
. Deainage, g d . ;gg?': o ’ Theoretical horse-power. owar
Stago of mver. cwes L E BB g e tho P whilized in
i 54 5 = ] 3 B4 hours, 1880,
? @ la |4 |k ||K
ST ey I i
| l 1 foot | 20 feet | 25 jeet | 28 feet | B0 feet | 81.8 feet | 3B feet
| Sy.miles.! In. | In, | In. | In, || In. | Ou.feet.}] foll. Jall. Sall. Jall. Jall. Jall, Jall,
Lo0W Water, dry FOar. ...cccvueuenss | l 4,550 | 5169 | 10,340 | 12,920 | 14,470 | 15,500 | 16,440 | 17,060
Low water, AVeTage year ... ...... 1Y oasar| 0] 12| 1] 9l 42|q 4900 5566 11,130 ] 13,920 | 15500 | 16,700 | 17,700 | 18,870 | 1, 800-1, 900
.Available 10 months, average year. ! J 6,200 704.3 | 14,000 | 17,610 | 19,720 I 21,130 | 22,400 | 23,240

Iee is a common hinderance experienced in New England ia the use of water-power, and at ‘Windsor Locks the
principal inconvenience seems td arise, directly or indirectly, from that cause. Tee troubles there, both in the river
and in the canal. A large amount of cake-ice runs down the river at the time of the spring break-up. The most
-dangerons run comes from below Holyoke, as the dam at the latter point holds back the ice in the river above,
usually for a month after it has broken up in the section below, and allows it to rot before going out. The power
of the floating ice is very great, and has been known easily fo erush a heavy shore-wall near the Seymour Paper
Company’s mill, and this company, for protection, has been obliged to build a strong V-shaped ice-breaker. Even
this, constructed in the most substantial manner and bound with iron straps, has been injured on at least one
occasion. .

On the rapids in the river thick ice cannot easily form, if it does at all; but skim-ice makes and floats down
-stream.  On coming to an important obstruction, such as solid ice, it is pushed in under and causes a temporary
gorging, until the pressure of the water is great enough to force a passage. This is natural to the river here, and
has always been experienced more or less, but, being of short duration, was not formerly considered & serious
hiuderance. The gorge usually occurred about 7 wile below Windsor Locks. But the government having built a
low pier, or wing-dam, some 5 or 6 miles below the village, a much more important and permanent gorging now
oceurs at that point in many winters, and is liable to occeur in every winter, This causes backwater, which sets
up over the foot of the rapids at Windsor Locks and permits the formation of thick ice where before it did not make.
It causes a serious inconvenience to some, at Jeast, of the mills, and the manager of the Seymour.Paper Company
stated that the building of the govermment pier had probably cansed his company, indirectly, a loss of several
thousand dollars. Its mill is the farthest up the river of any, and yet during an entire winter its head has Deen
reduced coustantly by as much a8 5 feet.  Spring high water also causes a reduction in head of perhaps 10 feet at
times,  The height of the flood seldom lasts more than twenty-four hours, and in some years there is an important
loss of head -fnr no more than a day or two, while in other years it continues for as much as two weeks.

;}mﬂu{r-ure tronbles !mth at the head-gates and in the canal, At the former it collects and hinders the
working of the gates, while iu the canal it clogs the racks at the entrances to the flumes, and gets into the wheel-
pits and the wheels themselves. The Seymounr Paper Company sometimes has to keep a man at work all night
raking uanchor-jce from its rack

, and has also to introduce a jet of steam into the flume to disperse it there and

keep it f'}g)lu the wheels. It is thonght that trouble from anchor-ice in the canal has perhaps been aggravated

~
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by the current being s0 swift flt point§ | that the §11rﬁ1ce of the canal did not freeze solidly over, and it is-.
loped that by the contemplated increase in the capacity of the latter the current will be reduced and the difficulty
remedied. , ) ' i @

In yet another way ice hinders seriously in the canal, Opposite the upper mills the current is swift enough
go that thick surface-ice does mot form; but below, toward the end of the canal, there is a nearer approach to-
* Jead water, and in consequence thick ice. Now, at the canal bulkhead, the direction of the dam serves to send
gkim-ice toward the gates; anchor-ice also forms there at times, as has been said, and from one or both causes
a practical gorging ensues, and ‘.ohe entrance of water into the canal is much obstructed. The latter being drawn
down by the mills, the surface-ice in the lower course breaks, sinks to the bottom, and there freezes to it. In
this way, and perhaps by repeated occurrences, the canal becomes almost filled at the lower end with a solid.
mass of ice, and in extreme cases, as it was stated, “some of the mills could scarcely get water enough to put
out a fire.” ‘When such an ice-clog forms, it has to be left until there comes a sufficient change in the weather to.
thaw it ont. :

Power at Holyoke.(a)—The river at this point makes a long but bold curve, and flows in rapids over a bed of:
gravel and ledga rock. T‘he land inclosed by the bend is comparatively level, rising gradually away from the-
stream to hills of moderate height. The dam is on the upper part of the bend, while the canals run across and
around it. On the north, or left bank, is the little village of South Hadley Falls, and on the opposite bank, or
within the bend, is the city of Holyoke.

The first attempt to use the water-power here was made in 1831, when the Hadley Palls Company ran a 4,000
spindle cotton-mill, diverting water to its wheels by a wing-dam. As late as 1847 this and a grist-mill were the-
only users of power. The Hadley T'alls Company failed in 1857, and in 1859 the Holyoke Water Power Company
was organized, and bought out all the property and rights of the old company at a low price. S

The first dam built entirely across the river at Holyoke was 30 feet high, and had a nearly vertical face, with
a base of 60 feet; it was built of 12-inch square spruce timbers, forming a erib-work with a back slope of about:
300 from the horizontal. To a height of 10 feet the interstices were filled with stone. The back slope was planked.
to the same height and covered with earth and gravel. Above this level gates were left, so that when the coffer-
work was transferred to the other side of the river and that portion of the dam was being built, those gates in
the already eompleted section served to pass the flow of the stream, The constraction of the dam was finished and
the gates were closed November 19, 1848, Leaks at once appeared beneath the structure, the base proved to be
tao small in proportion to the height, and in a fow hours after the closing of the gates the dam was forced from its.
position and destroyed. ‘

The second, or present, dam was completed October 22, 1849, and' was built after a plan similar to that of
the first, but giving greater width at base, and with greater precautions against leakage, It vests upon bed-rock
throughont, to which it is strongly Lolted; the various courses of timbers are also secured to each other by
Lolts. In constrnetion this dam is a crib-work of 12-inch square timbers, the spaces partially filled in with broken
stone. It differs from many high crib-work dams, in that the timbers running with the current are inclined up-
stream ; they make an angle of about 23° with the horizon, and form bents 6 feet apart. A layer of bélon at
the foot of, and carried up a short distance on, the back slope prevents leakage under the dam. The crest is.
protected by boiler-iron. Torty-six gates, each 16 by 18 feet, were left in the dam during construction to permit
the water of the stream to flow through temporarily. This, the original portion of the present structure, and what
may be considered the dam proper, has a height at the crest of about 35 feet from the river-bed, a vertical face,
and a base of about 88 feet. ' ’

The wearing action of the water pouring over this high fall, gradually scoured a depression 25 or 30 feet deep
in the rock immediately below the dam, and rendered necessary the present apron, which was completed in 1870
ab a cost of $263,000. It is a log crib-work, filled in with broken stone, extends 50 feet down stream from the main
dam, its upper sarface having a slope of about 250, and drops off vertically at the down-stream end.

The roll-way of the Holyoke dam is 1,017 feet long. The abutments, bulkheads, lock-walls, and waste-weirs
are all strongly built of rock-faced cement masonry, and the up-stream face of the main bulkhead is dressed smooth,
The north, or Hadley Fally abubtment, extends back a distance of about 90 feet, measured from its upper edge next
. the river in to the lock-opening. For 12 feet back from the river it is 24 feet wide on top, and for the remaining
distance 13 or 14 feet wide. Adjacent to the lock-opening is the bulkhead, measuring about 20 feeb in length
between the outer walls. Between the bulkhead and the bank is a lock 16 feet wide, formerly used, as well as the
- canal below, for navigation purposes. From the bulkhead a canal from 800 to 1,000 feet long leads down the left
bank to three mills, using in the neighborhood of 35 feet fall and discharging direetly into the river. This canal
has a clear waste-way, just below the bulkhead, of about 30 feet, and 16 feet more taken up by an old and apparently
neglected fish-way. :

Measured from the south end of the Qam, the distance along the top of the adjacent abutment and bulkbead
fo the lock-opening is 172 feet. The bulkhead .is aboust 40 feet wide with the current, contains twelve large gate-

o ¢ Information regarding this power was kindly furnished by Mr. Clemens Herschel, hydraulic engineer of the Holyoke Water Power
ompany. . " ¢
2R1
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openings, each 8 feet wide by 15 feet deep, separated by piers about 19 inqhgs 'thicg ; a.m} a]go t].‘wo. smal'ler gate.
openings, eacl 44 fect wide by 105 feet deep; it is surmounted by a brick building, in which is the machinery for
working the gates. At one end of tiwe buikling is a turbine, farnishing power. 1t acts directly to 1_;urn a long
horizontal shaft running lengthwise of the building, above the gatee.. E'ach of the latter has two vertical wooden
posts, 10 by 13 inches in size, fastened to it und faced on one side with ivon racks. The long shaft, opera-mted by
the turbine, in turn, by connecting belts, causes a series of cog-wheels to revolve, the last. of these engaging ang
moving the racks already mentioned, and with them the gates, Bach gate can be moved.mdependently of every
other,  Commonly the water stands higher ontside the gates than in the canal ; ab sueh times they are not raised
to the full height, and in consequence of the
pressure, power is required to close them;
but in low water the gates are raised entirely
above its surface, and their weight alone ig
sufficient to close them.

Adjacent to the bulkhead, and forming
the river-wall of the main canal, is a waste-
weir 1983 feet long; it is constructed of solid
magonry, and rises to within 20 or 24 inches
of the top of the gate-openings in the bulk-
head; for the remaining height above its
crest the water-surface in the canal is con-
trolled by temporary flash-boards, Of the
1984 feet of length, 40 feet rises above the
surface of the water in the canal, and about 5
feet above the erest of the waste-weir proper.
This portion is pierced by four waste-gates,
their centers about 20 feet below the normal
water-surface in the canal; these gate-open-
ings measure & feet in width, and from 5 feet
to 65 inches in depth,

The system of canals at Holyoke com-
prises three levels from which water is drawn.
The first or upper lovel §trikes off across the
bend which the river forms, and runs at a
distance of from 2,800 to 3,400 feet from the
latter; it has a total length of 5,700 feet at present, and decreases in width from 150 feet near the bulkhead to say
105 feet at the lower end, The water depth is about 20 feet near the bulkhead, but through the main portion of the
canal is uniformly about 10 feet, This canal is walled throughout its length with dry stone, to a height generally of
2 or 3 feet above the water-surface, and is the only one of the three canals that has been completely walled. The
fall from this level to the second is 20 feet,  Near the upper end a few mills discharge from it directly into the river,
using falls of from 32 to 40 feet,  The second level runs parallel to the first and 400 feet nearer the river, forming a
straight reach of 6,500 feet; continuing from the upper end, it also sweeps around through a further distance of
2,600 feet at present, running parallel to the eurving course of the river and 500 feet distant from it. Its width
decreuses from 150 feet at the upper end to 90 foet at the lower end of the straight reach, and in the curving portion
lies mainly Detween 140 and 150 feet, The water depth in this Jevel is uniformly about 8 feet. The supply of water
comes from the first level, partly as tail-water from the mills and partly from the waste-weir and gates between the
two levels,  The fall to the third level is 114 or 12 feet, and from the second level to the river from 25 to 28 feet. The
thivd level, for part of its course, runs parallel to the river, at a distance from it of say 500 feet. It has a total length
of from 3,500 to 4,000 feet, a width of about 100 fect, and a water depth of 8feet, The fall from this level to the river
is xubstantially the same for all the mills using ity but, according to the stage of river, ranges from 15 to 27 feet.

Inaddition to the waste-weir, already deseribed, near the bulkhead, baving a length of about 200 feet, and
disclrging into the river, there is muother, of 40 feet, over which water descends from the first to the seeond
lesel. Closely adjacent, the second level has a waste-weir 100 feet long, toward the river, which the overflowing
water reaches through four arched openings underground, At the lower end of the second level there is another
weir, S0 feet long, over which water spills tothe third level, The latter has a similar weir, 150 feet long, eonnecting
with the viver.  These varions weirs do not rise to the ordinary level of the water-surface, but are surmounted by
temporary flush-hoards, varying from 18 inches to 2 and even 3 feet in height, used for maihtaining the proper level.
Ateach weir there are also waste-gates at or near the bottom, which may be used in connection with the flash-boards
for regulating the level, or for drawing it down altogether,

. n“]}'."kt_i‘ ‘35 distant 1}.\’ rail 1‘14'- miley fl‘()Ill.N_eW York3 106 from Boston, 103 from Albany, and 84 by water from
the nu}:zfﬁ‘h of the Couneetient, with a very lmited navigation over the latter distance. The Connecticut River

Fri 1o.—Interior view of gate-house, Holyoke.
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railroad, running from Springfield norﬁhwa-rd, pﬂsses_through the city, and the latter is also entered by a branch
from Westfield of the Ne“ Haven and N orfzhmnpton 1‘;1111‘0:&(1. lSpur-t-racks from these roads skirt almost the entire
courses of the canals, giving great (:onve.mence‘ to the' mllls. for sl'ﬁppin g, From the mere village of twenty-five
years a4go Holyoke had grown to be‘ a city of 22,000 mhablt’;zmts in 18§0, hfw.mg; doubled her population in the
preceding ten years. It \.vould be (1}ihc1}{t to_ﬁnd any manufacturing city giving greater evidence of substantial
development and prosperity than this. The interests are very considerably diversified ; the millg are fine modern
struetures of brick, and in numerous cases of grea't size. The city contains handsome churches, schools, and other
public buildings ; the signs of life and gref'lt zllctmty are everywhere present, and at the basis of all is a splendid
water-power, admirably developed and enjoying a thoroughness and secientific method of management that are
probably nowhere surpassed. ‘

The water-privilege and such manufacturing sites and other lands as have not already been disposed of are
controlled by the Holyoke Water Power Company, having a eapital stock of $600,000.(¢) This company owns
undisputed about 50 feet of fzm from the fop of its dam down to smooth water at alow stage below the third
Tevel; it also claims about 3 feet more fall, but that is fuvolved in a dispute and lawsuit with the Conneeticut
River Company, proprietors of the privilege at Windsor Locks. Not only does the company sell land and lease
power to be improved by other parties, but it has itself built several fine mills in which it rents room and power
to various eoncerns. When there is abundant surplus water it nses that as a source of power for these mills, but
at other times steany.

Two articles in the ¢ Proposals by the Holyoke Water Power Company for tlie sale of its mill-powers and land
.at Holyoke, Massachusetts?”, are as follows: . ‘ .

Awricre IT. Bach mill-power at the respective falls is declaved to be the right, during sixteen hours in a day, to diaw from the
nearest eanal or water-course of the grauntors, and through the land to be granted, 38 cubie feet of water per sccond at 1he npper fall,
when the head and fall (0) there is 20 feet, or o qnantity inversely proportional to the height at the other falls; and in order to prevent
dispute as to the power of each mill privilege in tho variations of the height of the water from changes of the seasons or other causes, it
is understood and declared that the quantity of water shall be increased in proportion to the reduction of the height, 1 foot being
allowed and deducted from the height of the actual head and fall, and also from that with which it is compared before computing the
proportion between them; thus, on o head and fall of 32 feot, the quuntity of water to be used would be 23 eubic feet and % parts of a
cubic foot persecond. And the respective partics, where either has any lawful interest thercin, may at all reasonakle times, in a peaceable
manner, and after dne notice to the principal steward or agent thon on duty at any mill, enter the race-way thercof to measure and
-compare the gnantity of water used with the quantity granted, and in the measurement all wastage shall be included; and may also

-adoph and use sneh other mode of making or verifying the said measurement as the cireumstances of each particular case may require.
* & * * * #* * * *

Anrricis V. In order to continue in tho grantors an interest in common with the grantees for the preservation and support of the
-mill-powers which may be granted, and to sccure o fund to indemnify the grantees for expenses which may be incurred by them for
making repairs, if the grantors should improperly negleet to miake them, it is proposed that part of the consideration of every sale, and
.ai‘l t«hit is to be allowed the grantors for the repairs, ote., by them assumed, should be paid or secured to them in the form of a reservation
-1 Tent.

1t is therefore declared, That each mill-power, with the land to which it is annexed, shall forever be subject to a perpetual annual rent
of at least 260 ounees, troy weight, of silver of the present standard fineness of the silver coin of the United States, or an equivalent of
gold, at the option of tho grantec, at tho time of payment; which rent is to be paid in yearly payments forever, free from all charges or
-deduction whatever for taxes or assessments of every description whieh may be assessed or levied upon any granted premises after the
making of the deed, all of which are assumed by the grantees; and aperpetual annnal rent atleast equal to the above shall be reserved for
every mill-power hereaftor sold.

As regards rights to water, no priority is observed among those having lease of permanent power, The rates
tharged for power bave varvied at different periods in the company’s history, and according to the peculiar
Circumstances of each case. The rental per mill-power, which is often expressed as the rate charged at- Holyoke,
indicates but little as to the actual cost of the power to a manufacturer. Itis merely a minimum reservation to
insure a permanent income for keeping the power in order. Wken o company wishes to secure power it also buys
land, and, the transaction being made as a whole, the actual cost of the power alone is to a certain extent therein
Jncluded, and can not well be stated separately. The rates charged now, when the city has a population of over
20,000, ave naturally higher than they were when the place was in its infancy and only a small village existed.

There are two classes of power in use at Holyoke, permanent and surplus, As many as twenty-five of the latter
will soon be employed. Lvery lessee of permanent power is entitled to use a surplus, when it can be furnished, of 50
‘Dercent. of his lawful amount, at the rateof $2 50 per day,ornight, per mill-power. (¢) For all over 50 per cent. surplus
e must pay at double thisvate. Thereisa limitation, however, in time of drought; then only a certain total surplus,

FR—

@ In March, 1883, the shares, $100 par, wére quoted at $220 bid, '

b The term ““lhead and £all” is an old one, and has but litble significance at the present time. When overshob or other vertical
'W‘h(‘aels Wwere more commonly in use it was convenient to distinguish betwoeen that small portion of the entire available fall employed in
Elving veloeity to the water as it strikes the wheel, and the remainder of the fall throngh which the water acts by its weight; a similar
distinetion wmight perhaps be made where a small portion of the entire head is consumed in producing a fall over a weir for the purpose
of measnring the water used by the wheels; but for all ordinary purposes the terms ¢head”, “fall”, “head and fall”, may be taken as
“Eyhonymons unless otherwise stated. i

¢ As defined in Avticle 2, proviously quoted, a mill-poter is, under ordinary eircumstances, equivalent to 38 cubic feet per second
Huder 20 fogg full, or nbout 86.3 theoretical horse-power. Accordingly as the efficiency of the turbines employed ranges say from 60 to

80 per ¢ent., the net or effective value of the mill-power will range from 51,8 to 69 horse-power. 993

‘
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as, for instance, 40, 20, 10 per cent., and so on, depending upon the gupply\ of water in the control of the water.
power company, can be drawn, The company fixes the percentage of surplus tha.t shall be allowed, and changes
it when necessary, without preliminary notice. All the mills are to be connected WI.th the cgmpany’s office, so that
instantaneous notification ean be given to decrease the unse of water. If notw1thst-andmg the notification, g
manufacturer persist in using surplus beyond the allowed amount, then he must.pz‘ty tfm times wffhat would otherwige
be due. During the summer of 1882, one of the driest on record, the first limitation Welllt into effect August 4,
and for about three weeks during the season the mills were subject to limitation of some kind. In order to insure
having sufficient power always to enable them to fill their orders, some of the mills are putting in steam for
auxiliary use.

In Qctober, 1882, the amount of effective horse-power in use at Holyoke was stated to bfa about 8,000 by night
and 15,000 by day, or an average of say 11,000 or 12,000 for the twenty-four hours. It is difficult to say just how
much power ean be depended on here in low stages of river. During the very dry summer of 1882 there was some
scarcity of water daring four nights, and it was stated by Mr. Herscbel as probable that on some days the average
power in use for the twenty-four hours did not exceed 10,000 effective horse-powgr. Every possible economy is
practiced at Holyoke, by the water-power company, in the use of water, and the river is carefully watched; from
as fur vp as Bellows Falls any important rise is telegraphed down during the dry season, so that it may be
anticipated, and the possible necessity of curtailing the supply to the mills be avoided. The slope of the river
above Holyoke is small and a large pondage is secured ; with 2 feet of flash-boards on the dam the effect of back-
water becomes imperceptible,at a low stage of river, 20 miles above. So far as concerns an increase of power,
the pondage is of much less consequence here than upon a cotton-manufacturing stream such as the Quinebang or
Shetucket. At Holyoke the great bulk of the water is used by paper-mills which run steadily night and day, and
thus give little oppertonity for concentration of power within a part of the twenty-four hours., The pond is not
allowed to be drawn down more than 2 feet below the crest of the dam, or 4 feet below the top of the flash-boards.

Regarding an increased use of water-power at this point, it may be said that the company can gnarantee power -
in the future only to a very limited extent and on certain levels. During the continuance of the present dispute
with the €onnecticut River Company, which affects the third level, it does not wish to dispose of any more power
on that level. There is a particularly large number of paper-mills on the third level, requiring a considerable

amount of night water to be drawn through
the two upper levels for their use; it therefore
happens that permanent night power can
still be obtained on the first level (October,
1882), and between the second and third
levels there is a large upoccupied mill site,
for which power can be obtained that shall
be permanent in night and praetically so in
day.

Within a quarter of a mile or so of the dam,
and located on either bank of the river, there
are several important mills which draw water
from the adjacentlevel and discharge directly
into the river, without utilizing the entire
fall that the water would have if discharged
successively from one level to another and
then into the river finally at the foot of the
rapids. This difficulty is a common one,
however, with large water-privileges. The
development of a great power is a costly
enterprise, and can seldom be carried out, in
the start, as a completed design ; canals are
extended and other improvements made ouly

F1i, 10 —First-level eanal, fraw pate-honse, Helyoke, as business and revenues.warranb7, and so it

often happens that some sites are disposed of

i : ] ] which are unfavorable to the full utilization

of the available power. Tt is not unlikely that the same fault sometimes arises from too sanguine ideas as to the

capacities of a privilege relatively to the demands which will be made upon it,
No measurements of the volame of the river at this locality could be learned of, other than one said to have
been made in the suminer of 1847, when the discharge in a low stage was found to be 6,000 cubic feet per second.

From a carveful examination of the results obtained for the discharge at Hartford, by General Ellis, during the years
1871178, the following estimute has been made of the power at Holyoke: )
224
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Bstimeate of theoretical power at Holyoke.

RAINFALL ON BARIN,

I
Tlow 1)(?1' j
Drainage e emd BOCONG, o i
Stage of river. q ol nrea.g i | AVergoe Theoretical horse-power, : Power utilized.
S Sume | Auw el for the !
Speingel Yer, | tomn, |V mter Year foghonrs.§ . i
|
- Sq. miles.} Inohes.| Inches, | Inches.' Inches. || Inches.§ Cu.feet. | 1t jall. |56 ft. yull. | 50 ft. full. g
|
Lo wator, ALy FERT.comsrsseees : 3, 800 43168 | 24,170 | 25,470 ‘\]
IS .. 4,100 5, 7
T,ow waler, average yoar o ! . i 465, ;6 26,080 | 27,430 In Qctober, 1882, there wara
Available 11 montha, Averago Voar. . : ! 4, 450 505, 62 ! 28, 310 28,820 | sgiftretd to 11]16 in use about 8,000
. Ve 3 e ! : 5,9 506. Logt ! | effeetive horse-puwer by night
Available 10 menthisE, AVerage Y ear L s, 000 0y | 19 u 0 48 : 250 506,40 83, 400 35,190 1 and 15,000 by (];{)_. ¥ niga
Avnilable § months, AVEragoe year. .| 1 5,700 647.52 | 86,260 | 88,200 | Augur’ding to iho census enu-
‘ -enr. . 5 werator’s returns there were in
Available 8 months, average yoar f 6, 650 78044 | 42,300 | 44,070 1880 12,200 offective horse.
Available 7 months, average year..; [ l 8, 160 920, 16 51, 530 54, 200 power of wheels in use,
Available 6 months, averago year.. ‘ 9,700 1,101, 92 61,710 65, 010

Norr.—The estimates of power available for 9, 8,7, and 6 months, respectively, mnst bo regarded as less reliable than the others; they may have no espeocial
practien! value, but may be of intercst in showing the great increase in the use of power posaiblo for a part of the year by using stenm for the remainder.

As to freshets, there has on several oceasions been a depth of 6 feet of water on the dam, and such was the
case after the heavy rains of September, 1882, At one time, years ago, there is said to have been a depth of 11
feet (¢) on the dam, but at that time 4.foot flash-boards extended part-way across, and it cannot be known how far
they affected the height; it is certain, however, that the water rose above the tops of the abutments. Surface-ice
asually rots in the pond before moving out.  As a precaution, a V-shaped piece is cut in the ice above the dam,
and when it does run out the sides of this opening close together and relieve the abutments from pressure. Ancbor-
ice canges no trouble worth mentioning, affecting for a day or two only a single mill, and the difficulty might
easily be overcome there. . . '

Tn noticing the manufacturing interests of IHolyoke, the paper industry must of course be given the greatest
prominence. So far as known, thisscity is the most important center of that enterprise in the United States. In
Qctober, 1882, twenty-three concerns were engaged in the manufacture of paper, employing over 4,000 hands, and
turning out a finished production of from 150 to 160 tons per day. Almost every variety of paper seems to be made,
thongh fine writing-papers oceupy the chief place, Paper is also here made into blank-books, envelopes, and paper
boxes. Spool-cotton, cotton yarn, and cloth are extensively manufactured, the Lyman, Hadley, Merrick, Hampden,
and Glasgow mills together running 180,000 spindles. Other leading manufactures comprise woolen goods, silks,
water-wheels, pumps, and varions other kinds of machinery, screws, cutlery, rubber goods, wire-cloth, and, in a
less prominent degree, numerous other articles.

The following table, which embraces all the most important manufacturing establishments of the city, will give
in more detail facts vegarding the above interests:

Statistics of manufacturing at Holyoke, October, 1882,

[Theo figures below are approximately corvect, but were not intended to bo gi'ven with minute accoracy. )

Nuwmber of ‘l
Firm, Manufacture, hands | Production, ete.
employed, I
Carew Manufacturing Company ........... Superfine writing paper.......ooiiiiaenii i ‘ 100 l 24 tons per day.
Hampshire Paper Company -.| Bxtra superflne writing paper.... } 175 | 3 tons por day.
Parsons, Papor COMPRNF . ceenneveennsanann.s White and tinted writing and envelope paper; | 860 [ 10 tons per doy.
also bond, bank-noty, parchment, linen, ledger, l !
. and rocord papers, | i
Whiking Paper Company ........ce.svan.. Fine writing paper ... covvie i ccinns [ 600 ] 14 tons por day.
Wauregan Papor Company Snperfine book nnd superfine engine-sized writ- ‘ 130 | 6 tous per day.
X . ing papers. ‘ !
hobartsop Brothers:......coovinniiinnnn. Tigsue, manila, and toilet papers..cocevviaeiann. 1 12 5 35 cases per day.
H01§‘0k0 Paper Company ..evveoeneoe..| Tine Wiiting paper ..o e ceeeeevrenessarasessen 1 975 | 7 tons per day.
Whitman Menufacturing Company........ Lithograph, white-plated, and chromo papers, [T 1
and card-hoard. | |
Bechee & Holbrook Company.............. Tine writing paper g | 115 ]‘ 8 tons per day,
Mnsansois Paper Company O DU 200 | 8 tons per day.
Chemienl Paper Company .. Manila papers ] 250 | 20 tons per day.
X pay r
ewton Paper Company veeeennenneeenn... \ Building, ‘onrpet-lining, and heavy wrapping 60 | 19 tons per day.
. PAPETE,
Excelsior Paper Company........ueeeen.. Machine-finished book papers. ......ccoeeaane. 55 | B tons per day.
Franklin Papor Company............. «nn.o| Colored, flnt, writing, and envelope papers....... | 80 | 3 tons per day.

« General Ellis states the greatest depth above the dam at 13 feet, in April, 1862 (see page 54, Report of Surveys and Bxaminations of
the Conneoticut River), ' ‘gr
1012 w p—vor 16——15 | )
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Statistics of manufucturing at Holyoke October, 1882—Continued.

{ | Number of

! i Production, ete
wetur bands roguction, ete.

Maunnfacture, !e loyed.

R —_—
|
175 | From 4 to 5 tons per day.

ne writing paper..

i raper (ompany .
Tnion Paper Compin,) Ao, e 295 | § tops per day.

Riverside Puper Comypany . . . 26 | o

Winona Paper Colpany .. ...l .. Engine-sized writing and super-calendered book 140 ‘ 11 tons per day.
) | papers. !

Symy & Dudley Paper Company ...oo.... ... [ Engine-sized flat and ruled writing, card-board, 180 | 12 tons per day.

’ ’ 1" and Yook papers, |
Nonotuck Paper Company. .....oooonnn.,. | Enginessjzed flat writing, and book papers...... ‘ ,220 ! 1? tons per gﬂﬁ' .
Albion Yaper Company....coeeeeen ... ... Book paper..... Cereeresiiensanrenns [T ),of 15 tons pur ay. o
Crovker Magufucturing Company . . 5 Varions Xinds of engine-sized papers........ . } . 75 | From 4 to 5 tons per day.
Villey Taper Commpany «-vnevvinan,oiee ‘ Fine wiiting papeteeeasececnnses [ 225 ( 5% tens pcx' day. )
Divkinson & Clurk Paper Company........ i Engine-sized writing and book papers ....... ’ 65 I From 3 io 4 tona per du.y..
Natioual Blaok Bodk Company .c.oo..eu.. ‘\’ Plank Wooks. ceennnn. .. [ cerenssnamans 200 | Value of yearly production, from $300,000 o $400,000.
Holyoke Envelope Company....... e eane ‘ Eovelopes. . . 100 } 1,000,000 envelopes pey day,

Jumes T Whitmore & Covnvvnnerivacnnnn. | Euvelopes and paper boxes............ evirmenns 80

Commecticut Hiver Pulp Company ......... WOk PUID . v eer e g 50 1 10 tons per day.

Glasgow Company . -..| Dress goods, ginghamas, and ¥a1m8.. . covauvensn-. 425 ! 13,000 kapindles; 400 looms. Produetion, 75,000 yards per
; ! L LR PO 15 g , ! N 3 | 18000 s

-

1 -0 C i } 7 e taeteieneasenee s rarannann 500 { 15,000 apindles ; 450 looms, Production, 1,250,000 pounds
Haguypden Cotton Mills ..o enininn Heavy duck. .. ’ e o

Lyman Mills. oo oeiiiiiiniinnn vevaae s Sheetings, shirtings, and 1awne ....ocevvrrenennnn 1,200 | 75,000 spindies; 1,6001lo0oms. I’roductioln, 14,500,000 yards

of finighed goods per year,

Holyoke Warp Company ...vveveennnnnna..| Cotton waeps..coeioan... 125 | 1,500 pounds per day.

e ey !
Merrick Thread Company......... vavwaran | BpaolCotton .. coriniciranriniaann n et mamnnaes ‘ Caeaseanan 1 35i?c?1(~] ;{')‘ilx;d]cs. Production, 8,000,000 dozen spools of cotton
Hadley Company .v...vvn.-. veveamenas .f Spool-cottons, yarng, warps, and twines ....... . ] 725 ! 42,000 spindles, Spins 1,325,000 pounds per year.
Fare Alpaca Company...... paremmeurananas | Alpacs........ [T P 1,000 | 577 lovms ran,
T Mavkintosh & Bon.cesesicnininn ... e Dyed ottons. cone vt b } 75 eards. Production, 8,600 pounds per day.
CievmaniaMills ...l resereaarana, e Beavers, fancy goods, cloakings, and uvercoatinga" 800 © 74loome; 16 sets of caxds. Production, 6,000 pieces per year.
Comuer Brothord. couenee e iiiaannn, Faney cassimoeres ...o.......... ceareaen vemaiaaes Do ! 11 sets of cards; 65 looms.
teebee, Webber, £ Co.ooiiaivea ., R Mrarimeaeas 1 135 ! Hznllt())(x)m?m 8 sets of cards, Production, 80,000 yards per
Springfield Blanket Company.............. ¢ Worse-blankets........ et eraene ity e ! 800 | 180 looms. Production, 1,800 blankets per day.
William Skinner & 868 .ocveenenrrinen... f Silk aud mobair braid, machine-twist and sew- | 350 |
, ing-silk, satin sleevelinings, , '
George W, Prentice & Co .. ... PP © Al kinds of iron and sofb stee] Wire. ............ 60 l 3 tons of wire per day.
Holyoke Machine Company . ...ooooeae.... i Mainly water.wheels, mill-gearing, and paper- | 300 | Valuaof production, $500,000 per anpum,
mill machinery. 1 :
Massachusetts Serew Company......,..,. L Wood-serews ene.ioii i et 75 | 3,000 gross of screws per day.
Heary Seymour Cutlery Company . ... | Shears and 80188078 . ... ieneninnn beamvamernaaa 70 | From 2,409 10 2,600 dozen pairs per month,
Deany Stewn Pump Company .......... ! Pumps and machinery of al kinds.............. 120 l
Jolm CoSuithe oo Machine-shop < eeninvueenenaoon. [P 50
Watson Iy & Son Carpintry, mitk-work, and sewing....... .. . 20 !
TV Keegun oo oiviiies ven . Steam-fitting. ... ... L | 16 ‘
Tottle Rubber Workn ... ..., ... [ I General rithber goods . ....,... ’ 2 | Valup of production, $60,000 per year.
Fergnson & Gardner .. .oeoooooane. . Loathor belting and top-roll covera.. ... .. ‘, ............ i
LT Nichels ..., b emaraieeeeria B 1 PR 10 ’ Covers, 10,000 rolls per week.
Luchunan, Bolt & Co PR e Wireeeloth oo
| Machine JOWMNE oeveetenniraen e, 10

TV Pavkina

Power at Turner's Falls.(«)—The village of Turner’s Falls is beautifully located in northern Massachusetits, a
short distance from Greenfleld, [t is about 120 miles from the mouth of the Connecticut, though without water
vommunication; it is only 2 or 3 miles from the main lines of the Fitehburg, the New London Northern, and the

Connectient River (b) railroads, but is directly reached only by brauches of the Fitchburg and the New Haven and
Novthumpton vowds,

Iu 1792 tlie state of Massachusetts incorporated the Proprietors of the Loeks and Canals on Conuectieut River”,
for the purpose of rendering that stream passable from the mouth of the Chicopee river northward. In 1794 this
gurpnmtiun wits formed into two, one bearing the old title aud the other known as the “ Proprietors of the Upper

 Lovks and Cavals?, The former built the dam and canal ag Holyoke, while the latter improved the river at Turner's

Falls.  The dams and canal at this point were completed in 1798, and the upper dam, near the mouth of Millevs
river, was built in 1806,

Poy wore than half acentury this compuny transucted a profitable husiness in passing boats and lumber through theirlocks and canals,
until the constraction of railroads on the bauks of the Conneeticut river put an end to the business bf transportation by water, and thé
works of the company went into disuse, In 1865 every share of the uriginal stock wag purchased by a nomber of gentlemen, * ¥
aral in 1565 an mnendatory et of the legislatire was passed, giving to the corporation the name of ¢ "l‘urner’s Falls Company”, During
the sane vear adiditiona] lands were purchased, making an area of ahout 700 acres; a substuntial bullshead was constructed at an expoﬁse
of E24,000, and o permanent dam ywas completed March 20, 1867, at a cost of $105,000.(0)

w Fuets reguading this pr
b Opposite side of the river,

¢ From prospectus of ‘Turner's Fallg Company.
226

ego were kindly furnished by Mr. William P, Crocker, engineer of the Turner’s Falls Company.
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¥iG. 17.—Pilan of the Privilege at Turner’s Falls, showing proposed extension.
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At Turner’s Falls the river runs north.erly for a-short distance and then bends sharply to the west and south.
The right banlk is steep and rocky ; the mills :m;ld village are on t}le left bank, which rises somewhat rapidly from
the river, bub i8 succee.ded beyonc’l by geutl'y hilly gr.oun‘d. Passing a ‘shxort distance down stream, or toward the
foot of the canal the hills recede trqm the river on this side, and leave a fine level plain which is not yet built up.

On the upper part of the bend' in the river is the dam. It runs across from the left bank, with a slight curve
up stream, O & rocky '1slan§1 in midstream, and tl}@n contmue.s with stl"a.lght course to the right bank. In the
qutumn of 1866 a portion of the present dam, then in process of construction, was destroyed by a timber raft, which
proke loose from its moorings during a freshet and came down against the coffer-work with irresistible force. Work
was recommenced and carried on through the winter of 1866-'67; the structure was finished March 20 of the latter
year, only three days before the occurrence of a heavy freshet. In 1880 the entire cost of the roll-way of the dam
was placed at $113,000, and of the bulkhead at $35,000. The Turner’s Falls dam rests throughout on ledge rock,
and véries from 20 to 30 feet in height. It is a log erib-work, the interstices packed with loose stone. The face has
a slight batter, while the back has a long slope, giving, for a height of 20 feet, a base of perhaps 50 or G0 feet.
The roll-way is very nearly 1,000 feet long. The elevation of the crest is stated to be 172.9 feet-above sea-level.

The damn abuts against natural ledges everywhere except on the Turner’s Falls shore. Here is an artificial
masonry abutment and bullkhead, about 150 feet long by 35 feet wide, and rising 15 feet above the crest of the
dam. (@) Itis solid for & short distance back from the end of the dam; farther inshore are five arched openings
throngh which water passes to the gates. There are five gate-openings, each 8 feet wide and 10 feet, deep. Water
also enters a side-opening into a wheel-pit, and drives a turbine for operating the gates. After passing through the
rectangular gate-openings the main body of water continues through arched openings similar to the ones already
mentioned, till, having passed entirely through the bulkhead, it enters the canal.

The canal is at present confined to one level, extending about 3,000 feet, approximately parallel to t he river,
and at a distance from it varying from 100 to 250 feet in.the main part of its course, but increasing to 500 or 600
feet toward the end. It has an average width of 50 feet as at present constructed, and a water depth of 10 feet.
(lose to the dam the fall to the river is about 28 feet, and the greatest fall utilized on the line of the canal is 41
foet. This race has been largely excavated through rock, and has therefore been expensive ; according to a rveport
by the president of the company, made in June, 1871, its cost up to that time had been $82,000. " One hundred feet
of land on the easterly side of the race is reserved for giving it additional width when occasion shall demand.

The power in use at this point in the fall of 1882 was stated to be about 4,000 horse-power, which exceeded,
however, the amount actually leased. The concerns using power at that time were as follows:

1. The Olark & Chapman Machine Company.

9, The Shawmut Manufacturing Company (rents power from the above concern), employing 6 hands in the
manufacture of leatheret. ‘

3. The Montague Paper Company, printing paper; 260 hands; production, 156 tons per day,

4, The John Russell Cutlery Company, general cutlery; 700 hands; tnrns outi 3,000 dozen pieces per day.

5. The Keith Paper Company, fine writing paper; 225 hands; production, 5 tons per day.

6. The Turner’s Talls Paper Company, news paper; 35 hands; production, 5 tons per day. ,

7. The Turner’s Falls Cotton Mill, light cotton goods; 5,100 spindles; 300 looms; 1560 hands; annual produetion,
4,500,000 yards. '

8. On the opposite (Gill) side of the river, the Turner’s Falis Lumber Company, saw-mills, employs 35 or 40
men, and turns out about 27,000 feet of Tumber per day. '

The Turner’s Falls Company owns a large tract of land available for manufacturing and other building sites,
which it sells, Power is disposed of to manufacturers under a perpetual lease. The usual rate has been $7 50 (D)
per aunum per horse-power, rental reserved, but there is no established rate for the future. In the use of water
uo priority of rights is considered to exist, all the concerns standing on the same footing. The amounts used
are determined by weir measurement in the tail-races, made as often as there is any change in the wheels run,
or oftener at the option of the company. The greater part of the utilized power is in use night and day, being
employed by paper-mills; and though there is, generally speaking, a large surplus power, yet, on account of the
filling up on Sunday of a great many ponds on the varions tributaries above, there is a slight scarcity of water here
on Mondays during a dry season. There is a considerable pondage above the dam, extending 3 or 4 miles up
stream, but mainly included within 3 wiles. The power at this point has been developed gradually, and on account
({f the initial expense of extending the canal to the foot of the rapids, mills have been located close to the dam’and
from there down stream ; in this way it happens that the fall is not utilized to the Dest advantage.

The interests of Turner’s Falls as a manufacturing point have become solidly established, and its future growtl
Seem.s to be assured. The village is distant by rail about 100 miles from Boston and 175 from New York. The
Di‘emse Dlan to be adopted in farther improving the power is stated not to have been fully decideq upon. . The first,

———

“ Eleveu. feet ia said to have been the greatest freshet depth noted on this dam.
b According to the president’s report, June 13, 1871, some of the earliest leases were at rentals ranging from §5 to $7 50, and even $10,
per hotse-power, ) -
R0



O3 " WATER-POWER OF THE UNITED STATES.

or upper level, which constitutes the present canal, can be widened and extended, and, as Yvill.be seen, would thyg
render available a much larger fall than at present. Its widening would probably be expensive in the upper Dortion,
on account of the roek to be cut through, but its extension and other work on the lower course would be easy, ag
it there enters upon a flat sandy plain. A second level may or may not be introduced. In time, if desirable,
the wheel-pits near the dam will be sunk lower, and a tail race run from them down stream so as to utilize the fa)l
fully, instead of partially as now,

From the crest of the Turner’s Falls dam to the erest of the Holyoke dam, according to the most reliable figures
that are accessible, there is a fall of 75} feet. In an ordinary low stage Holyoke backwater extends to the vieinity
of Hatfield, From that point up there are no rapids until we reach what are known as the “lower falls”. Thege
are about a mile and a half below the Turner’s Falls dam, and the locality is also called the ¢ stone dam ”, because
a natural ledge here runs diagonally across the stream and canses an abrapt fall of several feet, said to be 7 feet,
The right bank is suceeeded by 2 small meadow shut in by high steep hills, which form the banks of the stream
on that side, thenee for a mile, more or less, to the Deerfield valley, where are wide flat meadows, The left banlk
rises steeply, and is composed apparently of a light sandy soil, to a height of 50 or 60 feet above the river, beyond
which stretehes a fine level plateau, continuous with that already described as lying along the lower course of the
Turner’s Falls canal. The privilege at the lower falls ean probable best be utilized in connection with that owned
by the Turners Falls Company, by an extension of their canal system. :

From the top of the Turner’s Falls dam down to smooth water below the lower falls there is stated to be a
fall of 62§ feet. Of this the Turner’s Falls Company has already improved 41 feet; it also owns land along one
side of the river covering 9 feet more; and the remaining 12§ feet is said to be owned by a party interested in
that company. No gaugings on this part of the river having been learned of, the flow and power at this point ate
placed, by estimate, at the figures given below ¢

Eistimate of total power available at Turner’s Falls, Massachusetts,

| ®
i TAINFALL ON DABIN. ] 3
| i I .E;lgggl{)(il . . Effective
Staga of river. §Dl$§£ge| [ | averagzo Theoratical horse power. Oh%I;‘Bt;-t .
Sl Sum- | Au- g . | forthe 24 werues
| |Spring. Winter.| Year. Hours. 1zed in 1880,
i

mer. i tumn. ‘

jSq. witles.! Tnches. Inchea.} lnchca.!vInchea. Inches.) Cubic fect. §.1 foot fall. | 41 feet fall.| 50 feet fall. [69% Jeet fall,

Low-wuter, dry year cooavr e, "] ! i 3,100 352,16 14,440 | 17,610 22,010 1
Low-water, average year ....... .....-.! H G, 902 10 12 1\ 11% j 9 424 3,500 307. 60 16, 300 | 19, 880 24, 850 4,820
Available 10 months, averaga year J i 4, 500 511. 20 20, 960 i 25, 560 | 31, 850 j

TURNER’S FALLS T0 BBELLOWS FALLS.—From the top of the Turner's Falls dam to the foot of Bellows falls,
a distanee of about 50 miles, there is a rise of 61 feet, corresponding to an average slope of say 1.2 foot per mile,
_The stream rungnearly all this distance with smooth water, rapids
occurring at but one or two points. '

Three and one-half or 4 miles above Turner’s Falls, and about
a third of a mile above the mouth of Miller’s river, are what are
known as the “French King” rapids. A ledge of rock runs
diagonally in a broken line across the river, and large bowlders of
conglomerate also appear in the bed. These rapidsgxtend only a
few hundred feet, and the fall in that distance cannot be more
than 2 or 3 feet, with smooth water above and below. Below this
vieinity, down to Miller’s river, the banks appear firm, and are in
places of solid rock. From the rapids down, the east bank rises
| high and steep, directly from the water; the opposite bank is less
abrupt, but does not offer a favorable site for the large use of

power. : -
Power at Bellows Falls.—At Bellows Falls the jmmediate
| valley is probably less than a mile wide and is inclosed by steep
hills. The river here descends over a series of ledges and through
4 narrow gorge, where it is hemmed in by high walls of solid rock;
between these it rushes down in falls and rapids, but reaching
- == ] the foot of the gorge spreads out again in smooth water, resuming
F16. 13.—Dam at Bellows Falls, its characteristic appearance. A dam extends across at the head
of the rapids, and a canal conveys water thence, at some distance

from the river-bank, down to the foot of the fulls, where are located the mills.

At the site of the dam the river contains huge outeropping ledges, between which the structure has been built

in an jrregular Tine projecting well up stream, The distance across in a straight line is 550 feet, but the actual
223
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F16. 15.—Water Privilege at Bellows Falls. .
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Jength of roll-way is prob&b.ly as much as 600 feet. The iron bridge of the Sullivan County railroad spans the
strenm close to the dam, and its piers are fo'un.ded upon the same ledges against which the latter aluts. The dam was .
originally built about 1795, but WE'lS rebuilt in 1_869'&’0' a cost stated to have been about $25,000. If is construeted
of logs, rests throughout upon solid rock, to which it is firmly bolted down, and has natural rock abutments. The
influence of slack-water from this dam is thought to extend at least 8 miles up the river. _ ’

The canal opens out a short distance from the end of the dam, and in its upper course has about 65 feet width
of water-way. DBefore reaching the bulkhead, which is 1,500 feet from the entrance, it is an excavation in earth
and is walled only to a small extent. At the first or upper bulkhead it narrows to about 30 feet and runs through
a passage-way blasted in the solid rock. This bulkhead is of wood, and contains three gates, raised by a serew
and cog-wheel ar rangement, Work_ed by a hand-wheel. A short distance beyond there is a second bulkhead, also
of wood, and built in two sections at right angles with each other. The main canal here divides into two branches,
which run short distances and in turn subdivide to convey water to the mills, which ave close at hand. In eertain
fmprovements which ave contemplated the upper bulkhead is to be entirely removed and the canal made as wide
there as above. The lower bulkhead is to be replaced by a new structure of stone, in which there will be for each
set of gates, i, e, for each of the two branches of the canal, two openings 4 feet wide and two 8 feet wide, each
opening to extend 10 feet below the water-surface.

The total fall from the top. of the dam to smooth water below all the rapids is commonly given as from 52 to
54} feet.(a) A fall of 22 feet is taken up from the main canal, or upper level, to the lower, and the balance thence
to the river. Some of the mills draw from the upper level and discharge directly into the river, and in o number of
cases the fall available at mills is not entirely utilized.

The water-privilege here is owned by the Bellows Falls Canal Company, which leases power to the various
manutacturers. The nominal rate charged is $450 per annum per mill-power of 60 horse-power. No accurate
measurements are made of the amounts of water used, but the guantities rated for the wheels are accepted in
practice. 1In the fall of 1882 there were the following lessees of power:

Lessees of power at Bellows Falls, October, 1882,

Firm. Manufacture, ete. Production, ete.

Fall Mountain Paper COompany ceeeeenevevnns News and manila papers, and card middles. «....oo....... Employs 300 bands. Production, 25 tons per day.

Muore, Arms, & Thompson......... Manila and other papoers Employ 80 hands. Production, 10 tons per day.

Willard Russell & Company.....coceveweenns Wood-pulp snd manile paper..co... ... feearemaemaaameaas Employ 27 hands. Production, 23 tons of pulp and 4 tons
of paper per day.

Y0 A Y (411 PR T{881UC IMANTIA PAPET < ccveeme v eeirriasnsnnnarnamsasaas .| Employs 11 hands, Production, from 1,200 to1,500 pounds
per day.

lint & Figher...... e e e Tissue and medium manila PAPers ......comveceronaranaae. Production, from 1 to 2 tons per day.

John Robertson & Son. .cocivecnnneneinmras]ennans L Y Production, from 2,000 to 4,500 pounds per day.

Vermont Farm Machine Company Various implements for dairy farming .. .| Bmploys from 60 to 70 hands.

Bacon Brothers..................._. ...| Planing and sawing..coooevmvnmniiiiinan eeen

032000 & Barker ..oo.iooiierininiiiannanes Bt R 1T S SN

Lucien Barhour...coivennseereneiensiornenes Picture-molding--.......... tetesameamaaaee e ven

AdAIS . - aaaas [ DR T2L T £ 10 1 | (RN

Several of the smaller powers are supplied by wheels put in by the canal company. Steam is not used for
power at any of the mills; the water-supply is commonly sufficient, though for one week during the summer of
1882 it was necessary to shut down half of one mill. The various mills are built in very closely and irvegularly
upon a rocky slope, and though the firm foundations which they obtain are an advantage, still the location appears
poorly suited by nature to the convenience of extensive manufacturing, On one occasion, at least, the river has
risen 8o as to overflow the lower portion of this site. The ordinary rise, however, at the foot of the rapids is not
excessive, and for the five years preceding 1882 had probably not exceeded 8 feet ; a large mass of rock which
obstructed the river there was being removed by blasting during the year mentioned, and au enlarged water-way
will thus be afforded with less danger of overflow. Of the freshets in this part of the Connecticut river, those of
1862, 1869, and 1872 have been notable ones; during the heavy rains of September, 1882, there was a depth of 5
feet on the Bellows Falls dam. Surface-ice usually remains long enough above the dam fo become thoronghly
rotted. -The ice in the canal breaks up every few days, and is then removed. There is very slight tronble from
anchor-ice except in an open winter. .

There is some’ vacant space still available for new mills, and the widening out of the canal at the upper
bulkhead will permit a considerably increased supply of water at its foot. Following is an estimate of the power
of the river at this privilege: : '

@ This issomewhat greater than the figure previously given (49 feet) for the descent from the head to the foot of the fallg, in the general
talle of elevations on the Connecticut river, as taken from Hiteheock’s Atlas of New Hampshire, The disagreement may be due teo the
easnrements having been made between slightly @ifferent limits, or not at the same stage of river. 290
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Bastimate of power at Bellows Falls.

|
\ RAINFALL ON DASIN. Tlow per

) ) second, ‘aties y
Stage of river. Dﬂi}:zﬂ%“ - i i [ — ""“}‘“% Theoratical horse-power.
* Jtim- . . for the
Sum Antumn.;\\'xntm‘. Year. “

Spring. ! Yo ‘ i hours,

|

. \
!

Sq. milea. § Luches, I nehes.

54} feet fall,

49faetfall.‘! 50 feet fall. ; 52 feet full,

3
TInches. Unches.”bmhan. Culbiic feet. 11 foot fall, :

Low witer, ey yoear (@) | 1,850 f 22052 10, 850 “ 11, 08¢ ] 11,520 \ 12,070
0 ALY Fenr (@) - ceceeninian. i .
Y.ow water, average Year .. ...... .. $ 1 5,211 a3 | 113 ‘ 04 | 8 ¢ 40 2,308 § 200128 | 12,800 © 15,060 . 13,500 | 14,240
Availalle 10 months, average year. . ” | ‘! 3,000 § 340,80 ; 16, 700 } 17, 040 f 17,720 “ 18,670
i | : ; ;

@ In extreme cnses thi power may sink somewhat lower than the figures bere given, but in the very lowest stage of river the effective Liorse-power s statod hy
the president of the eanal compuny not to fall helow about 8000 . .

NoTn—Totul effective howse-power utilized in 1856, ss returned by enumerstors, 4,210, Up to October, 1862, this smount had been inerensed, by the introduction
uof twa new niills awd increasing the power at the ol ones, to 7,040 horse-power, of which 0,847 was cuiployed in paper manufacture.

UVER ABOVE BELLOWS FALLS.—Sumner’s or Quechee falls.—This is the first water-privilege met in ascending
abuve Bellows Talls, and is located 2 miles below the mouth of the Ottaquechee yiver, and 7 miles below White
River Junetion 3 it is owned by Messrs. Moses, D, H., and John C. Newton, all of Holyoke. There was formerly a
daw 8 or 9 feet high at this point, by which a total fall of 13 feet was obtained ; with obstructions removed, the
available fall of the privilege would now be 15 feet. Tor 1,000 or 1,500 feet the river is full of ledges, which rise
above the surface ot many points, and amouny these it runs in a series of rapids, having thus a natural fall of 8 feet.

A division of the Central Vermont railroad runs along the west bauk, which is high and steep. The east .
bank is roeky and of fair height, and is suceeeded by o fine open stretch of comparatively level ground. The
power is at present entirely unimproved, and no sign remains of the old dam, unless it be a short piece of rude
crib-work next the west shore. It is said that the Messrs, Newton had made arrangements to build a new dam
here, but that the opposition of a neighhoring mill-owner, on a side stream above, who claimed that his privilege
would be within reach of backwater from the proposed dam, interfered with carrying out the enterprise.

September 1, 1882, the volume of water at this locality, in a very low stage, was gauged and found to be 1,377
enbic feet per second. By estimate, the power to be obtained in different stages may he given as helow :

stimate of power at Sumner’s falls.

| RAIKFALL ON BAGIN, l;lggxgzlm'
, Dﬂ’;};‘u" - L average Theoretieal horse-power.
; 1,

Spring. |Sumwmer, | Autumn. | Winter, | Year. f"}foﬁ}‘r(;?"‘

Stuge of river,

i

i

4

“ Sq. miles. § Tnches. I Inches. ( Inches. | Inches. || Inches. § Qubicfeet.} 1 foat fall. |18 feet fall, | 16 feet fall.
f
I

Tow water, dry yeur .. 0 1, 500 170.40 J‘ 9,220 2, 560
Low water, sverage year Iy 4, 974 93 11 104 8% 40% 1, 800 204,48 ’ 2, 660 3,070
Available 10 monthg, QVerage Fear.cooeesine v nen. 1] 2,350 266,96 i 8,470 4,080

Oleott or White River falls—XNine miles above Sumner’s falls, and about 2 miles above White River Junetion,
is the Oleott Fralls privilege, probably the best on the Connecticut river above Bellows Falls. It is said to be
owned mainly, if not entirely, by Messrs. Wilder & Co., paper manufacturers, of Boston, and in October, 1882, was
being developed by the Oleott Falls Company. A series of rapids and falls here extend for some distance down the
river, while the west bank presents a fine level plain for mills and a village. At the time mentioned a substantial
crib-work dam, located at the upper falls, was already far advanced in construction. It rests throughout upon
ledga rock, to which it is bolted down, and the Jogs are also bolted together at each intersection. The dam runs
in a long curve diagonally across the river, with a roll-way about 600 feet in length. It was designed to have a
Leight in midstream of 18 or 20 feet, and a corresponding base of 54 or 55 feet, but these dimensions decrease as
the dam rans in on the ledges. The structure has a long back-slope covered with 4-inch hemlock planking, while
the crest is protected by beiler-iron.  The face of the dam slopes down stream from the crest a short distance, and
then drops off vertically,

The crib-work consists of hemlock logs ranging from 10 to 16 inches in diameter. The logs were first sawed 80
as to give two parallel faces, each log being sawed to its best advantage, and selection was made from these so that
timbers ef uniform thickness came in the same layer. When completed the dam was to contain over 1,000,000 feet
of timber. . )

On the east bank there is a pataral rock abutment. At the west end of the dam there were being construeted
an artificial abutment and bulkbead of granite masonry rising 9 feet above the top of the dam. The bulkhead was
designed to be 27 feet wide with the current, and to contain eight gate-openings, each 8 feet wide in the clear;
these were to conneet with a canal about 80 feet wide, running thence to the level ground before mentioned.

The fall on this privilege is 35 feet. Tt is stated by Messrs. Wilder & Co. that they intend to use a portion of
the power in the manufactare of wood-pulp and paper, probably with works of a capacity for 10 tons of each per
duy. They estimate that they will have from 3,000 to 5,000 horse-power surplus to dispose of, with all the land

necesgfgy. A spur-track from the Passumpsic railroad will run directly, to the grounds, The privilege is an
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excellent one, though as there is now no settlement at the locality, a village will have to be built up. The
measurements of flow made by Professor Fletcher at. Hanover, a couple of miles above, and already given in
the introductory remarks on the river, will serve as a guide to the volume that may be depended on at certain
stages of water. For low water of dry and average years, and for the amount available ten months in average
years, the volume and corresponding theoretical horse-power are here estimated at the following figures:

Fstimated volume and power of the Connecticut river at Olcott falls.

RAINFALL ON BASIN. ' sg‘éggfapg
PR Drainage Theorstical horse-
Stage of river. ares. 1 ; ‘ etélligl;agflor power.
Spring. | Summer. 11 Auntumn. ;| Winter. ; Yeor. hours.
8q. miles. Inches. Inches. ! Inches. Inches. || Inches. | Cubic feet. § 1 foot fall. | 35 feet fall.
Low Watel, ALY Fear. coeeeemommeeioiee v aeeaiianans f 1,100 124.96 4,370
Low water, AVerage FOAr «c.ouv enaurcvunrammeasanns 3,373 9% 12 ; 10% 83 40% 1,400 159, 04 5,570
Available 10 months, average year..........eeeueeunn ' | 1 1, 800 204. 48 7,160
|

Passing above Olcott falls there are no shoals worth mentioning below Dodge’s falls. Between the villages of
Woodsville and Wells River the stream is narrow, and has a rocky bed with high rocky banks, and it is said that the
plan has been considered of building a dam there 10 or 12 feet high, and running a canal to a flat a short distance-
below. There is no shoal at this point, and a fall only equal to the lift of the dam could be obtained. From here
up to Dodge’s falls the banks are of goed height, and in places rocky. At intervals they are succeeded by level
plateaus stretching back from the river, while at other points the hills rise at once on either side from the-water.

, Dodge’s falls.—These are 4% miles by river above Wells River. Rapids here continue for 1,000 or 1,500 feet,
with two principal pitehes a few hundred feet apart. In the parrow part of the rapids the width between banks
is perhaps 350 feet. The stream is full of rocky reefs, rising here and there a few feet above the water. The banks
are of good height, and for 10 or 15 feet above low water are of solid ledge. Below the falls the east bank is high
and abrapt, but on the west side there is a wide level tract of land. The location is good, the railroad being close
at hand, and there is a fine site for a secure dam.

Aucmdmg to a table previously given, the descent from the foot of McIndoe’s falls, the next above, down to
Wells River, a distance of about 7 miles, is 25 feet. The pocket-level indicates a total fall on the rapids of 12 or 15
feet. The privilege is owned by Mr. George Van Dyke, of McIndoe’s Falls, and was formerly used by a saw-mill,
but the mill and dam are said to have been carried away in a freshet afew years ago. It is claimed by Mr.Van Dyke
that a dam 12 feet high can be built on the site of the old one, somewhat above the foot of the falls, without injury
to the privilege above. ,

Bstimate of power at Dodge’s falls.

RAINFALL ON BASIN. sg‘égwdpg
Stage of river. Dr:i!elgga emée for Theoretical horse-power.
réd, 0,
Spring. | Summer. | Autumn. | Winter. I Year. 1%31“54

Sq.miles. § Inches. | Inches. | Inches. | Inches. I Inches. | Oubie feet. | 1 foot fall. l‘.’._feetfall.(glﬁfeetfan.

LOW WateT, ALy FeaT- - nenearaarcareaeemrmncamanes ‘ 650 73.84 80 | 1,110
LOW WAter, AVETAZ0 FOATauesuarsenemnanacacncoonnns > 2,219 9 12 163 850 06. 56 1,160 [ 1, 450
Available 10 months, average year...c-cccveeeneax. 1,150 130. 64 1,570 | 1,860

MeIndod's Falls.—The power at the west end of the dam is owned by the creditors of R. E. Peabody, of Saint
Johusbury, Vermont, but is leased by George Van Dyke, who runs a large saw-mill here, at which 10,000,000 or
12,000,000 feet of lumber are sawed annually. The dam is an old and not very tight structure of logs, extending
out from either shore to an outcropping ledge in the center of the river; the fall is 12 feet. Van Dyke has wheels -
of from 300 t0°400 horse-power capacity, and with a good dam would have surplus water at the lowest stage of the
river. On the east side of the river the power is owned by Messrs. Hadlock & Willey, Who operate a grist-mill -

with about five runs of stone.
: Bstimate of power af McIndoe's Falls.

Flow per Eﬁ‘eoﬁve
second, av- N
Stage of river. D ‘:ri;:‘_g" erage for Th“‘;’:;&g}._ho“e' hg:gg’-:
E;%f.: utilized.
8g. miles. | Oubic feet.| 1 Yoot fall. |12 feetfall.
TLow water, dry year ................. . 650 73.84 890
Low water, average year ............ 2,205 850 96, 56 1,160 850450 (%)
Available 10 months, average year... 1, 150 130. 64 1,570
: . LEY
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Rarnet bridge—TDussitg up stream, the next fall is close by Barnet bridge, where there is an abrupt piteh
of about 4 feet‘.‘ The stl'(:mh parrows to a low-water width of 50 feet under the bridge, and flows between high
steep roeky banks.  The patural site for-a secure dam is fine, and there is good buildir}g-ground just be.low on the
eaxt side, but there are several features which probably deprive the privilege of practical value. The freshet-rige
in s0 contracted a place is great, and in extreme cases reaches the railroad track which Tuns along the west bank
and below the falls is 17 feet above low water. It would not therefore answer to raise the river here with the
railroad us at present.  Above the falls are extensive low meadows which would be overflowed if a dqm were built,
and it is probable also that a dam of much height would cause backwater at the Bast Barnet privilege on the

assumpsic. ' ,
Summary of water-privileges on the Connecticut river below the Passumpsic river.

; .
{ | THEORELTICAL HORSE-POWER, AVER- ,
1 AGE FOR THE TYWENTY-FOUR HOURE i
.| Fallused Tffective |
Tocality. Drz‘ls;'lézanga:} L use ; ] Available | ReTSe-power | Remarks,
. available. Low water, Lg::rﬁ ;‘;f‘tsf"ten ‘montls, utilized. \ .
i dry your, | BVOIOE average
‘ ] year. year.
. - { ‘ b
Sq. miles. E Feet. ' i iz
A TIROEE FAIE ooneee oo amanns o905 12 g0 | 1,160 1, 570 350450 | Power used by Svun grist-mill, and large saw-
M fridoe’s Falls ... | | ! . " | " mill turning out 10,000,000 to 12,000,000 faet of
| ; lumber annually. k
DT85 8118 e e e svmnes s eam e e nnes 2,210 “ 12 890 | 1,160 1,570 Joeeoeonoenonen | Power formerly nused by saw.mill, but dam is now
& i ; I gone, and the privilege is entirely unoceupied.
] ! . N
Ot IR L emvneneaccmnannsrrnnnnmas 3,373 35 4,370 | 5,570 7,160 Boeeeernnniaa-s A splendid power, reeently developed by Wilder &
oot fulls ! | o ‘\ ’ ' Co., of Boston. ’They will eract extensive workse
; i for the manufacture of pulp and paper, and will
; [ i bave a large surplus power for disposal.
N S O 1Y | IR e 4,234 ! 15 2, 560 3,070 | 4,000 Fooeiieraennnn A fine privilege, but entirely unimyproved. Owned
s S | - ! ' 1 ' | ' by the Messrs, Newton, of Holyoke.
Bellows Fulls cooiniimirii i [ %V I a 52 11, 520 ! 18,500 17,720 7,040 | Power largely employed, mainly in the manufact.
! i ! urp of paper. See description.
Turner s FAllS vovene s oomennnineninns, | 6902 ‘ b 624 22,010 | 24,850 31, 950 4,820 | See description.
!Iulmlui 8, 006 50§ 25,470 J] 27, 480 35,160 15, 0002 Do.
Windsoy LoekS o oo venresmcvnermeeennnnt 6,847 ( @ 80 15,600 | 16,700 21,130 { 1, 800-1,900 Do.
Total ntabove falla ..o oous ol e eianean ‘ 297% * 83,210 ] 93, 580 140, 290 28, 500+
; = !’“ ;
Total efiective power svailable, assum- | l ’
my an elicieney of 80 per cent. caene et eenacninne 66, K70 \ 74, 800 06,280 feeeivnrenanns
Total effective power available, assume. : . |
iny an vificiency of 66 peT cent. oeleieiin i ami et 46,930 | 56,150 2,190 Loocimevenaans
i i .
o Approximately. b Only 41 feet thus far developed,

Fifteen-Mile falls—These falls begin shortly above the mouth of the Passumpsic, and are said to continue
subatantially nnbroken to Dalton, the rise in this distance amounting to nearly 400 feet. Near the junction with
the Passmmpsic the Counnecticut river runs in a wide open valley and is bordered by low meadows. Its bed is
there gravelly, its banks are low, and there is a moderately rapid enrrent. Both rivers have worn several channels
across these meadows, by which their waters are dispersed and form islands. ‘

Two or 3 miles farther up stream, near Mulligan’s mill, which is on a little tributary brook, the main river
was found to be full of rapids, the bed gravelly, and apparently ledgy at points. The west bank is there of good
hefght and is composed of solid rock; the east bunk rises high and steep and is sandy. BExcept for this latter
feature the loeality would afford a splendid site for power, the west bank being very favorable for buildings and
a canud, A very good poundage could be obtained over poor land. At Lower Waterford bridge the river is 275 or
300 feet wide, and flows in rapids over a gravelly bed. The banks are high and composed of gravelly soil.

It may be said in general of the seetion between Barnet and Lower Waterford that the country is sparsely
settled and bat lttle cultivated.  Corn and grass seem to be the principal productions, while to the south of Barnet
cansiderable land is devoted to sheep-pasturage.  Very little meadow-land is to be seen along this part of the
viver, aurd at times the valley is narrow and deep with steep side slopes. The adjoining country rises to high
hills with generally rounded outlines, though rocky and precipitous in places. The most noticeable featnre from
the river valley is the extent to which the timber has been cut away, the hills appearing muach wore hare than 200
miles farther south; what trees do vremain are of young growth. A short distance above Barnet the Passumpsic
railroad leaves the wain river and follows ap the valley of the Passumpsic.  The immediate valley of the Conneeticnt
is then without any railroad throughout the length of the Fifteen-Mile falls; but from their head, near Dalton, the
Boston, Coneord, Montreal, and White Mountains railroad and the Grand Trunk railway follow the river, in the
order named, for about 25 miles, above which it is distant from any line.

The examination of the Conuecticnt river did not extend above Lower Waterford, but the upper course
has been deseribed by Dr. C. H. Hitcheock, in the Geology of New Hampshire, and the liberty will be taken of

quoting from the acconnt there given. 'Writing of the surface features of the surrounding region, Dr. Hitchcoek
2
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states that ¢the extreme northern part of New Hampshire is covered by a continnous primeval forest, and the
qurface of the conntry is broken by undulating ridges which here and there rise to mountain heights”. The
ﬁorthern pasin of the Connecticut river in Vermont is of similar chardcter to that in New Hampshire. The
gtatement which has been quoted was made eight or ten years ago, and since that time serious inroads have yearly
Deen made upon the forests of this section, though they have not yet been sufficient materially to alter the generat
proportion of timber. _ ' v

The extreme source of the Connecticus river is in the Third lake, or lake Sophy, which lies within half a mile of
the Canada border. Four miles to the south it reaches the Second lake, which is of considerably larger size. Five -
wiles in an easterly direction from Second lake the water-shed of the Connecticut river just touches the boundary
of Maine, The Second lake and the course of the river below are thus desecribed by Dr. Hitchcoek: |

i'l‘his lake is 2% miles in length, and in the widest part it is little more than a mile, and the height above the sea is 1,882 feet, Ity
areq 15 about 14 sqnare mile. It is one of the most beautiful of our northern lakes. The graceful contour of its shoves, the symuetry of
its projecting points, the stately growtlh of its primeval forests, the carpet of green that is spread along its border and extends throngh
the long vista of the woods, the receding hills and the distant mountaing, present a combination of the wild, the grand, and the beawtiful
(it is Tarely seen, Near it northern border, besides the Counecticut, it receives two tributaries, one from.the northeast and one from
the northwest.

Tts outlet is on the west side,near its southern limit; it is 40 feet in width and has a depth of 18 inches. Twenty rods from the lake
it has a fail of 18 feet or more; then its descent is qunite gradual, but forms here and there deep eddies, A mile from the lake it becomes
mare rapid, and rashes down hetween precipitous walls of rock in a series of wild casgades, which continue for balf a mile. It receives
two tributaries frow the west before it flows into Connecticut lake. Here we find a sheet of water exceedingly irregular in its outline.
Its length is 4 miles, and its greatest widtli %, and it contains not far from 3 square miles. * * * On the west shors of this lake the
country is settled, and the grassy pastures extend down to its border; but for the most part it is still surrounded by a primeval fovest.
+ 5 * The water at the outlet lows over a rocky barrier, the stream falling abruptly nearly 37 feet. The fall is quite rapid for 24
wniles; then the flow is more gentle for about 4 miles ; then it becomes more rapid again, and econtinues thus until after it passes West
Stewartstown. It is then nowhere a sluggish stream, and has rapids in many places until it gets below the falls of Northumberland ; then
it is the most placid of streams until it reaches the Fifteen-Mile falls, which begin in Dalton.

The country along the Connecticut above Hall’s stream is moderately hilly, but not rugged, and in 1874 more
than nine-tenths was still covered with the original forest. Thence to the head of the Tifteen-Mile falls are fertile
intervales, varying from half a mile to a mile in width. The surface back from the immediate river valley rises in
bold hills and mountains. ,

Regarding the use of power on this extreme upper section of the river but little information can here he given,
and that was mainly derived from correspondence. Above MeIndoe’s Falls there is no dam until we reach Guildhall,
where 10 feet fall and 120 horse-power are in use at a saw-mill,

The next power is at West Stewartstown, abount 80 miles by river above McIndoe’s Falls. The dam is a wooden
steneture about 200 feet long and 10 feet high, and was built fiffy years or more ago. Ten feet head and 100
horse-power are used for a saw-, grist-, and starch-mill, and it is stated that no additional power could be run,
except in spring and fall. Where flowing freely the river has in that vicinity an average width of about 150 feet,
with a summer depth of 2 and a winter depth of 3 feet, .

Mr. W. F. Allen, proprietor of the saw-mill at West Stewarstown, wrote, in 1880, that there were thirteen dams
above him on the Connecticut, having an average fall of 9 feet; and that there were dams at the outlet of both the
First and Second Counnecticut lakés, the former capable of being raised 12 feet and the latter 8 feet. Probably
these dams at the headwaters are utilized mainly for the purposes of log-driving.

Drainage areas of the upper Connecticut river.

Square ‘ ]

Lacality. " iles,
At outlet of Seeond lake oo vieieiiiiiiirianns 47
At outlet of Conneeticut lake oo onaanond 43
Below the mouth of the Nulhegan river............ ‘ 794
' : Below the mouth of the upper Ammonoosueriver.! 1,176
AEDALEOI.  ovvreeienn aeaeinnmaans oo ceeens f‘ 1,431 ‘
Below the mouth of the Passumpsie river........ | 2,139 |

TRIBUTARIES OF THE CONNECTICUT RIVER.

Trom the hills, and even mountains, which rise higher and higher as we depart from the immediate valley of
tlv'le Connecticut, numerous swift-running streams, frequently broken by rapids and falls, low down to the main
river, and, being sustained by springs, lakes, ponds, and artificial reservoirs, furnish valuable water-powers which
are largely utilized. Some of the more important of these streams will be described, beginning toward the mouth of
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the Connecticut, and taking up, in order, Salmon, Hockanum, Farmington, szantic, Westﬁelq, Chicopee, Mill,
Deerfield, and Miller’s rivers, and, in less detail, some of the tributaries received in New Hampshire and Yermont,

the names and drainage areas of which®are included in the list given below:

Principul tributaries of the Connecticut river,

3 ; .
il VHR 0| e -
Nume, }wé‘ﬁg‘&‘l‘}” Lies fn Wit state, |1 Pt Name, of main | [des inwhat state, 3 Prova
\ stream, ‘ stream. |
. i .- et e \‘ ‘__IM_
i W8g. iles. 18q. miles,
Purey stream coveoveo. ... vovesen North...o. New Hampshive...... i 29 5 Black river cceneiern i Wesb ..... Vermont,............. ST
Indian stream : Y P 7 5 Williama river..... Masaneaemarais DN U, . R { (. S 103
Hall's stream Nuw Hampshire and 88 } West river P P s [ RO R P i
Canad. Il Ashuelot river....oooooiiiiilL, Eagh ee-. New Hampshire...... 429
Nulbegan viver...o....oooiii.. .. | West ... Vermont. oo 132 { MEIEE"S TEVET o vnmnernnnenenenonns do ..., Massachuaetis. ..... 306
Upper Atpotnesue river . New Hunipshire ... 252 | DeerHell TIVETw s menn s ovnennn. West . ... Vormont and Massg. B1g
Tavaels viver o 0 e o ceetlo e e, 129 |, chusctts,
Johw's viviy 86 ‘ Mill river..... jeen-d0..... | Massachusetts 53
Dassunepsiv viver. oo, C West ... e 485 ¢ Chicopee river........ Y (s ... 706
Wells ¥iVer ceeveiionnn... 1 04 1| Westhold Piver voeeeevereennvnenns West.....|....do ... ) 514
Lower Aremoenoosue viver 888 || Seantieriver-...vaiieoeioooll.. Easb...... Massachusetts  and 18
Wait's river ..o el | 156 A A Conne?tleut.
OmMpPOMPOROBRILE TIVET .. oo : it e yoy | Farmingtonriver................ Weat ... | Comnecticut -......... B3
White river . PR gug || Littlo siver ... froee0en .
Maseomy Hver ... 199 || Hockanum river........ - do ... m
Ottagueches YIVOr . oo oo, ‘ Vermmt... 199§} Sehwon river........o.... ... I L QU IS do 156
LTLEY B 5 L O B Now Hampsbire..,... 272 \

THE SALMON RIVER.

The main portion of this stream is formed in the western part of the town of Colchester, Connecticut, by the
union of Black Ledge river and Salmon brook. It runs thence southwesterly and southerly a distance of 9 or 10
miles to the Connecticut, forming the boundary between the towns of Bast Haddam on the oite hand, and Chatham
und Haddam on the other, and empties at Bast Haddam Landing. Its basin comprises 150 square miles.

The river has not been much developed, but it is looked upon with great favor by those using it, and wounld
admit of considerable improvement and further use. It drajns a hilly section, thickly timbered and having small
agricultural value. The immediate valley is, as a rule, narrow and deep; toward the mouth, though, it opens out,
and the river is bordered by low lands subject to overflow. During eight months in the year a small steamer can
aseend about 2 miles from the mouth, or to within a mile or so of Leesville. This route is said to be used generally
by the merchants for freighting, and will De by the Moodus manufacturers whenever it becomes possible to ship
directly to New York by this chaunel, At present the Leesville factory sends merchandise by team to Goodspeeds
Landing, while the mill at Comstock’ Bridge, a few miles above, ships by the Air Line railroad from Lyman
Viaduet. The bed of the river at Leesville and above is either ledge rock, or gravel underlaid by ledge rock at a
slight depth; granite and mica schist are the prevailing varieties. The banks are gravelly. Below Leesville the
stream is under the influence of hackwater from the Connecticut, but above that point it has a pretty steady fall,
and is mainly made up of shoals. A{ Comstock’s Bridge the width is 50 feet, and at Leesville about 90 feet.

Since Pine brook and Moodus river both enter the Salmon below the lowest water-privilege, the reservoirs on
those important little streams are no lelp to mannfacturing on the main stream, and the latter really receives but
moderate assistance from any reservoirs. The only ones draining into its upper conrse are as follows:

1. North pond, on the line between Hebron and Lebanon, is estimated to contain 200 acres, but measures 244
acres upon Clark & Tackabury’s map of the state ( 1859). It is fed almost entively by springs, can be drawn down
10 feet from full-water line, and usually fills, though it did not do so for the two years prior to the fall of 1882. There
is no wastage, and the supply could not therefore be substantially increased by raising the dam. The reservoir
is controlled by A, G. Turner. ‘

2. Marlborough pond is controlled by H. A. Blakeslee, of Hartford. It is described as being nearly a mile long
and about a third of o mile wide. It can be drawn down 9 feet from full-water line to the bottom of the gate, and
after leaving the Inke the water falls 52 feet within a short distance. The pond fills regularly every spring, and
keeps well filled during the entire year, its sapply being largely from springs. It is thought that the surface might
be raised 3 or 4 feet higher at no great outlay.

3. Whitmore’s reservoir, in the town of Colchester.

234 ’



THE REGION TRIBUTARY TO LONG ISLAND SOUND. | 65

It is claimed on Salmon river that these reservoirs, as they are now operated, are of not much assistance to the

stream in the dry season. There was formerly a paper-mill on the ontlet of Whitmore's reservoir, but it has been
removed, and the reservoir now acts only as anatural pond. There are alsp stated to be mills at the outlets of North
and Marlborough ponds; consequently these ponds, being drawn down upoun for more or less continunous use, cannot
he managed strietly as storage reservoirs, and ne not therefore of the benefit they might otherwise be to the
main stream. Manufacturers on the thter consider, however, that new storage reservoirs might conveniently he
puilt, and that the low-water flow might thereby be doubled, or even trebled. The stream drains a considerable
areq, veeeives mangy tributary brooks supplied by springs, and the valleys are favorable to storage, exhibiting, as
the eastern Connecticut streams generally do, frequent intervales shut in on all sides by hills. The water of the
<tream is very clear and pure.

- As it now is, Salmon river is subject to considerable flnctuations in volume, and rises rapidly after rains. In
the. highest freshet observed at Comstock’s Bridge the water poured over the 250-foot roll-way 8 feet deep. The
ordinary spring-freshet rise on this dam is about 4 feet, and in the river below the Leesville dam 6 feet is looked
upon as & heavy rise. There is a large run of cake-ice down stream in spring, but usnally sufficient depth of water
on the dams to carry it over withoutinjury to them, The ice sometimes gorgesin the narrows and causes backwater.
At Comsteck’s Bridge this has been sufficient to hide the dam comple’cely from sight, though the gorges last but a
short time. They also form below Leesville, and cause some backwater there for perhaps half an hour at a time.
But, generally speaking, backwater is not considered a serious hinderance on this river. The Leesville mill has
been known to stop a day from that cause but not o minute, even, during the five years preceding 1882,

At the village just mentioned the first power met in ascending the stream is in use by the Bast Haddam Duck
Company, running 1,080 spindles. The river-bed is ab this point solid ledge rock. The dam rests upon that
foundation, and is a framed structure having three rows of vertical braces. The roll-way is 120 feet long, 12 feet
high, and is supplemented by a gravel embankment. There is a considerable amount of leakage through the dam.
The ponds set back a mile or a mile and a half, and is alone sufficient to run the mill for a day. Water is brought
225 feet to the mill through a wooden tube. This is made of 2%-inch white pine, is 54 inches in internal diameter,
and is secured by #-inch round-iron hoops at intervals of 15 inches. The tube showed no leakage whatever. The
fall at the mill is 174 feet, and the rated wheel capacity 70 horse-power. It is stated that in ordinary years this
can be realized throughout, with a waste over the dam nearly all the time, but in extraordinarily dry seasons, sach
as prevailed in the years 188082, there is some scarcity of water, though the effective horse-power is estimated
never to run below 50.

From Leesville up to Comstoek’s Bridge, & distance by river of 3% miles, the traveled road runs high up on the
side of the-valley, which is much of the way very narrow and deep. Though a mill-site could probably be found,
it wonld not be very easily accessible, nor wonld there be good opportunity for mueh of a village.

The privilege at Comstock’s Bridge is oceupied by Brown Brothers, manufacturers of card paper. They have
astone dam, raised 2 féet on top by a wood addition, The roll-way is 250 feet long and 7 feet high. Waiter is
brought to the mill 50 or 60 rods in a race. The fall is 16 feet, and 100 horse-power is used twenty-four hours in
the day., In an average year this can be obtained for about eleven months, but in an exceptionally dry season the
power 8inks as low as 30 horse- -power, which is considered the minimum. In ordinary years there is a large waste
aver the dam for eight months,

The stream was not examined above this point, but there Were reported to be another paper-mill and & grist-
mill within 3 miles. There is some unimproved fall on this part of the stream, though no data are accessible showing
accurately its amount. The manager of the Leesville mill estimated the 1‘ise to be from 15 to 20 feet between that
point and Comstock’s Bridge, and at the latter point it was thought that a good privilege might be secured within
half a mile either above or below, and with a very considerable poudage in one case. The theoretical power of
the stream there may be estimated as below:

Bstimated flow and power at Comstock’s Bridge.

' Averago Theoret- ‘\

I flow per
Drainage! ical lrorae-!
Stage of river, second for
] area. OWEr Der,
: the 24~ PRI .

houars.

Sq. miles.| Cu. feetl.
Low water, average year .........-.. } 103 { 35
Available 10 months, average year. .. 55

:'::

ol
\
l

NOTE.—Average rainfall on basin, 11 inches in spring, 14§ in summer, 10} in antumn, 12 in winter, and 48 for the year.

ta

Salmon river receives in its lower conrse two important little tributaries, known as Moodus river and Pine

broo
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Moodus river flows from the east through the town of Bast Haddam, and is but a few miles in length, measured
to its extreme source. Bashan and another small brook nnite some distance above the village of Moodus to form
Meadow brook, and this, from a point about a mile and a half .above the village, is called Moodus river. Thig
stream drains a hilly wooded district well supplied with springs. Its bed is rocky, the stone being rather soft
and of no value for building dams or mills, The prineipal variety of timber found near is chestnut, with some
hickory, oak, and maple. The descent of the stream is rapid, amounting to 350 feet or more in about 2 miles.
The hills shed water freely and there is a quick rise after rains. The flow is, nevertheless, well snstained in
summer, being supplied by two completed reservoirs, as follows :

1. Bashan pond, a natural lake raised by a dam. It covers about 300 acres when full, and can be drawn the
equivalent of 220 acres to an average depth of 14 feet. - If drawn down to the utmost it does not ordinarily il up
again in a single season ; indeed, it has only been full twice since it has heen used as a reservoir. It receives no
fributary streams of any importance,

2, Fall Brook reservoir drains through Ifall brook into the main stream about a mile and a half above
Moodus. Tt is much smaller than Basban pond, but furnishes a good supply of water and fills regularly, the
brook running into it from above. It is estimated to flow about 140 acres when full, and can be drawn down the
equivalent of 100 acres to an average depth of 5 feet,

These reservoirs are some little distance away from the mills, on side streams, and the water being allowed to
run steadily from them, night and day, during the dry season, there is considerable wastage, the mill-ponds
having very little capdeity for storage. It is said that on opening the gates it takes three days for water from
Bashan pond to reach Moodus in sufficient quantity to be of any avail, ag much is in the intervening distance
soaked up by the ground and retained in swamps and other low places. )

The regervoir capacity can yet be largely increased, and it is estimated that the low-water volume of the
stream even now can be dcubled. In September, 1882, there was. in process of construction a new storage-reservoir
amile and a half above the village of Moodus, Tt lies directly upon the main stream, to which it will prove a great
help. The dam at its outlet was designed to have a roll-way 135 feet long, and to be built upon the site previously
oceupied by a very low dam which raised the stream perhaps 3 feet. It will be raised at present b feet above the
old dam, and will give a flowage of 328 acres to a shallow depth. A storage of 40,000,000 cubic feet will thus be
obtained, which is estimated sufficient to maintain the supply at the mills for six weeks during summer. The total
expense of the improvement, including dawmages for flowage, is placed at $12,000. Being just above the mills, this
reservoir can be easily controlled, and will permit a very cconomical use of the water of the stream. It is stated
that the stream can be raised, in all, 15 feet at this point above its natural surface. By raising the reservoir surface
5 feet still higher than at present contemplated, a total flowage of 448 acres can be obtained, and a corresponding
storage of 120,000,000 cubic feet. Without the assistance of the new reservoir, the ordinary spring flow of the
stream, when not wasting at the upper reservoirs, has been found to be about 38 cubic feet per second at Moodus.
All three of the reservoirs which have licen mentioned are owned by an association composed of the various mill-
owners benetited. '

The manufacturing on this stream is mainly in the village of Moodus, but is scattered along 2 miles of its
course, The mills are rather small, and of the thirteen, all but three make seine-twine; two establishments
manufacture duek, and one, the Moodus Yarn Company, makes yarns and threads. The goods are mostly sent to
New York, being shipped by team to Goodspeed’s Landing, and thence by water during the period of steamboat
navigation. The traffic thus brought about by the manufacturing on this mere brook is quite large, and Goodspeed’s
Landing is said to rank next after Hartford and Middletown in importance as a shipping point on the river.

The dawms on the stream are in some cases stone, and in others framed ; they probably average 50 feetin length
of roll-way. Water is earried to the wills in races of moderate length. The falls used are large, but turbine wheels
are ewployed except at the Williams Ducek Company, where there is a breast-wheel. The wheels are stated,
however, to be generally of old patterns and wasteful of water. Owing to this waste, and to that arising from the
manner in which it is found necessary to manage the old reservoirs, the stream is not economically used. Still it
is @ good Tittle strewm for power, aud is so considered by those using it. Hitherto the mills have been stopped
about a month in summer by low water, but with the new reservoir completed it is expected that they will run
steadily through that season. It is estimated by good anthority that the wheels now employed in the village have
a total of about 800 horse-power. The Moodus Yarn Company is the only concern employing steam for power ab
all; it uses steam all the time, but with new water-wheels can probably dispense with it.
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Statistics of manufacturing at Moodus in August, 1882.

- {Furnished by Mr. Greene, of the Moodus Yarn Company.]

i wj Production(‘

Firmain (z;%exlx‘zli)]?slanx) ggg'reservmr ! Manufacture. Fall. | }L‘Il)lll;}:ﬁl‘; £f D?r]i gg?k |
i isbed
! goods.

o |

. Feet, | Pounds.
New York Net & Twine Company ... .68 2,140 5, 000
Atlantic Duck Company............. 36 1,798 5, 500
Williams Duck Company s 23 1,280 4, 500
ABEPuple . coivian il 19 1,424 3, 200

J. 0, 0008 o B rererseenas
W. L. Fowler, Jreeeeesveinninn ans 20 ‘i 738 2, 100
New Yok Net & Twine Company . [............_... - N 1,184 3, 800
Brownell & Co Seine-twine 20 1,152 3,000
H. Boios cevee o vann Twine and yarns ..... 24 1, 500 4,000
A, E.Purple........ . Seine-twine 16 1,218 2,400
Moodus Yarn Company - ...oooeciiiiiveenriaiinnan .t - 42} 5,496 6, 800
L, Johnson Seine-twine 20 1,024 2, 500
10 ) YU U B T R ! 2 1,024 2, 600
[ 10, 986 45, 400

The fall on the stream is practically all taken up. A few feet remain here and there, but not enough to
constitute separate privileges.

Pine brook enters Salmon river from the north, near its mouth, heading in and deriving an important supply
from Pokatopaugh lake, which lies in the town of Chatham. Itisstated that the fall from the lake to the mouth of
the streain, as determined by actual survey, is 460 feet in a distance of not over 7 miles. The lake is a natural sheet
of water, the surface of which has been raised a little by alow dam. It is notknown to have been recently surveyed,
but is estimated by two or three manufacturers familiar with it to cover 800 or 900 acres. Ou the old state map
which has been employed it measures 475 acres, but may nob be correctly shown there. It receives no important
tributaries, but seems to be largely fed from hidden springs. It is quite deep, probably 40 feet in places, and
consequently a great part of the water cannot be drawn out. The Bevin Brothers Manufacturing Compuany owns
the land at the outlet and controls the gates. Irom high-water mark the lake can be drawn down 6 or 8 feet. At
aw-estimated expense of $2,000 the bottom can be dredged near the outlet and the gates lowered 4 feet; or at the
same expense the pond can be raised 2 feet above present full-water mark. It would indeed admit of being raised
a number of feet higher still, but it is thonght that it could not be depended upon to fill more than the 2 feet
mentioned. Two years ago, with the dam as at present, the lake did not fill, but it commonly does, and for two
months or more water runs to waste.

The lake holds back freshets and ice. Its waters are very clear and pure, and Pine brook, which they supply,
is regarded very highly by the manufacturers upon its course as a source of power, not so much from its size,
which is small, as from its permanency. The Gong Bell Company’s works have not heen compelled to stop a single
day in thirty years for lack of water. It is estimated that, with the lake full, the stream, under 20 feet head, will
supply 36 effective horse-power throughout the year. The dams are short, and in most cases rude and cheap.
Water is commonly condueted to the water-wheels through wooden flumes. The wheels are, with one exception,
all turbines.. _ .

- The manufacturing on Pine brook is almost entirely confined to the village of East Hampton, which is at the
outlet of the lake; it is a place of about 700 inhabitants, located on the Air Line division of the New York, New
Haven, and Hartford railroad. It is interesting to notice how, in passing from one small stream to another, we
come upon industries the productions of whicll are familiar to every one, but the locations of which are known to
but comparatively few. We also have frequent illustration of the tendency of members of asingle trade to
congregute. The chief enterprise at Tast Hampton is the manufacture of bells of all kinds, the yearly production
of which has been estimated (in 1874) to exceed in namber 25,000,000; in the particular industry of making sleigh-
bells this point is claimed to be the most important in the United States. The first sleigh-bells ever made in this
country were produced by William Barton, who in 1808 ¢came from New York to Fast Hampton and engaged in
their manufacture ; he was the first man to cast sleigh-bells whole in their present form, and the first to tnrn them
i alathe, This branch of industry has continued to flonrish, and there are now six bell-manufacturing concerns
in the village, _ ' :

The water-privilege nearest the lake was once occupied by a forge, where it is said that cannon-balls were

made during the Revolutionary war. 237
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Principal water-privileges on the outlet of Pokatopaugh lake.

| Titlo of firm or privileg(* (in order {rom lake), Manufacture, } Fall, } Remarks,
|
’ Above the 1'tllage. i Feet,
014 Forge privilege . oo oveii i ienein e . 12 | Unoccupied.
Buell & Veazey privilege 7 Do.
Stewart D. Parmelee privilege . .ovweeoeoanoans 8 Do.
i Bevin Brothers Manufacturing Coempany 3
[ Merrivk & Conant Mupufucturing Company... 20
Stary Brothiers Bell Company ......oevveeveanes 12
G Y N eemerserarerarraanan 7
Eant Wampton Bedl Company ... ... - 19
Gong Bell Munufacturing Company. T
DWW, Watrons & Cooevensovneonninans . 7 )
. B, Niles & Sony’ privilege ...ooovienens oonn 15 | Unoceupied.
Willinm E. Barton privilege ....oooieiaian . 14 | Unoceupied ; millburned,
Barton Bell Company e 16
Henry Skiuper ........ ....| Baw- ist- 20
Sexton privilege ......... . 7 | Unoccupied.
HIEPBrown & Coovvnevriiiiniiiieeniinmnenans Bolt-cutting machines ....ccoeenenrnns 12
Below the village.
Ol gun-shop privilege. coveeniainivneesanans In use for some kind of manufacturing. 60
Pive Brook Duck Company’s privilege......... P L N 30
Wetherell Privilege ..oovvuvriiniiionnnnians FOP N 30
House's paper-mill....oooivnnni i b2 17:) N 80
£ N 339

Nore.—The facts concerning these privileges are as stated by a manufucturer Jong familinr with the stream ; they are undoubtedly correct in the main,,
although the falls may not have been given with exactness in all cases.

It will be seen from this list that there ave several pnvxlcges unoccupied. The falls as given foot up 339 feet, or
about 120 feet less than the total descent of the stream from the lake, There is said to be considerable undeveloped
fall on the lower part of the stream, and especially on J, 8. Markham’s property, below H. B, Brown & Co.

THE HOCKANUM RIVER.

This important little manufacturing stream has its prineipal source in Shenipsit lake, which lieg on the boundary
between the towns of Tolland and Ellington, Connecticut. It flows thence through portions of the towns of Vernon,
Ellington, Manchester, and Tast Hartford, running in a southwesterly course, and empties into the Connecticut
opposite Hartford ; it measures 18 or 20 miles in length below the lake, _

Shenipsit lake is a natural pond raised by an embankment having a stone roll-way ahout 50 feet long. It flows
(i80 acres, and can be drawn down from a full stage about 23 feet at the gates. The drainage area above the ontlet
is 15.4 square miles. Such an extent of country of course furnishes a great amount of surface water, but the
reservoir is alko largely fed by bidden springs. Probably two years out of three it fills up in spring, with a little

wastage at the dam for a short time; but although the latter would admit of Dbeing raised still furbher, it is
probable that the storage conld not be substantially increased over its present amount. This reservoir is owned
and coutrolled by the Rockville Water Power Company, an association of which nearly or quite all-the Rockville
mill-owners are members. The Rock Manufacturing Company is perhaps the largest user of power in the village,
and sufficient water is drawn from the lake to run the wheel at one of its privileges. The-wumount tlius supplied
is about G0 enbic feet per second. The lake is drawn upon throughout the year, and the amount of water stated
can always be obtained, the supply having run short but once in ten years. ThlS stream was visited August 30,
1882, and although there had been no rain whatever since July 5, there were still remaining 21 feet of water in
the reservoir. A very permanent and valuable water-power is furnished along the conrse of the stream below,
which is also freed from freshets of importance.

After leaving Shenipsit lake the Hockanum river flows down through the village of Rockville in a narrow
rocky valley among bigh hills. It then enters upon a more open country diversified by low Lills, but showing
some broad stretehes of eomparatively level land,  Tobaceco is in this seetion the principal €rop, more or less corn,
potatoes, amd grass also being raised. Through this portion of its course the fallin the stream is moderate, and
the banks are either gravelly or soft.  Tor a mile below Adamg’ paper-mill, at Manchester, the bed containg muach
fuicksand ; but for & mile below thut streteh, to and including the Burnside 1)1‘1v11ene.s, it is composed of red-

sandstone mvh Still farther down stream the bottom is soft, the river entering upon alluviil lands which border
its own ¢ourse and that of the Connecticut river.

The Hockanuum drains an aréa of 79 square miles. According to the report of General Theodore G. Illis,(a)
its greatest ddischarge at the mouth is 6,167 cubic feat per second, ity mean discharge 132 cubic feet per second,.
and its least discharge 60 cubie feet per am'ond

Pt a Sea page Hi, 4 ppmdm 1814, Report of the Chief of Engineers, U, 8. army, 1878,
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With the exception of a moderal;e fa%l,_varjously estimated at from 8 to 12 feet,(a) situated in the town of
Manchester, between Adams’ paper-mill privilege .m?d that of the Hartford Manila Company, no unimproved fall
on the stream sufficient to constitute a separate privilege could be learned of.

At Rockville, manufacturing began to assume importance about forty years ago, and now there is o line of fine
mills in close guccession down tl%rough the valley. The place has a population of about 6,000, The fall is most
rapid in the upper part of the Ylllage, and the Rock company is the first concern below the reservoir requiring
o canal of much length. The ddms are generally short and inexpensive. An equal number of hreast-wheels and.
turbines are in use, and are considered to be of a good class. Steam is also employed for supplementary power
at several of the mills. The principal manufacturing is of cassimeres, besides which cotton-warps, sewing-silk,
stockinet, ginghams, satinet, and envelopes are also made, :

Water-privileges on the Hockanum river at Rockville (in order below reservoir).

Compnny. Manufacture. Fall. H%rfs%{;%;er
: utilized.
Feet,
Adams Manufacturing Company ....| Cotton-warps..... 18
Co White oovvvvvrininiincinennas see.| Cotton...o..oeee..
Belding Brothers ... ........... -..| Bewing.sille....__. § 44
Samuel Fiteh & Sons . -| Stockinet.........
Amorican Mills .........ooeiiiiiill Cassimeres . ...... 40
Rock Manufacturing Company ...... JRRY: 1 R 27
b 1 S FUUUY: | 22 1, 300-1, 400
White Manufacturing Company . ...| Ginghams ........ 20
New England Compuny.....eeveuu... Cassimeres ....... 20
‘White, Corbin, & Co.....avoot. Envelopes ........ W
Springville Company Satinets .......... 18
Hockanum Company .... ...| Cossimeres ....... 18
5 PR 1 R 10
BT 1 R PP 254

Paésing below Rockville, the first privilege is that of the Ellington Manufacturing Company, at Windermere,
running ten sets of cards on cassimeres. This mill has 24 or 25 feet head, and wheels of about 125 horse-power, of”
which only 90 is in use. Water is brought to the mill in a race a mile long. This holds a sufficient quantity to
supply the wheels for.an hour and a half, or until the water gets down in the morning from the Rockville mills,
This long canal gives considerable trouble, however, in winter on account of ice; if it is drawn down much, the
surface-ice sinks and freezes to the bottom, thus clogging the channel, and in this way the mill is foreed to stop
several times during the winter, though not more than a couple of hours at a time.

Below this mill all the other privileges on the stream, with one exception, are occupied by paper-mills. The
most recently developed power is that of the Hartford Manila Company, at Woodland station, in the town of Bast
Hartford, The dam was built in 1881, and is a framed structure resting on rock; it has a roll-way 100 feet long
and 13 feet high, with masonry abutments. The water-wheels run under 14 feet head, and have a capacity of 220
horse-power. The water from Shenipsit lake does not reach this mill till late in the forenocon, apd in general
through the day the supply comes down stream very irregularly; but the Manila company, having a large pondage,
stated to be at least 100 acres, is enabled to run steadily through the twenty-four hours. Full capacity cannot be
realized from the wheels throughout the year, but the power is estimated not to fall below 60 horse-power, and the
mill has conveniences for using steam in low water.

Water-privileges on the Hockanum river below Rockville,

Horse-
Toeality. Tirm. Munufneture, | Tall power of Remarks.
utilized.
= Feet.
Windermera....... Ellington Manufacturing Com- | Cassimeres ....... 24-25 125
pany.
Granite Mill............oooevnn... Paper..c..ocouenn. 10 40 | Has also a reservoir of a fow acres above on the siveam, with
dam 8 or 10 feet high. .
Oakland Paper Company...... ... JRUY [ . 23 126 | Uses steam in low water,
Union Manufacturing Company ..| Ginghams ... 20 250 | Uses steam in low water, Pond cstimated at 80 aores.
-| Beeney & Wood.cooeeeenneenns.. Book-papers 12-14 | 100-110
Peter Adamis . oovvenveneinann..., Paper.........oo.. 16 180 | Stone dam, built in 1877; 175 foet long, 14 feet high; cost $7,000.
Pond estimated at 30 ncres.
Hartford Manila Company .- .....l....d0 «ccoeeeoaenct 14 220 | Framed dam; 100-acre pond.

{

a It is said that a large storage could be obtained at this pfivilgge, though with the necessity of a long dam, 930
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Water-privileges on the Hockanum river below Rockville—Continued.

: IIorse~f
Locality. Firm. Manufacture, | , Tatl 1 p%‘ﬁgr{) } Remarks.
: ‘ ! utilized.
— i — o i § j
: Feet. ;
Buwaide .......... P ER Walker & Bon..neeeniinnn... 1011 90 ]
B3 S, East Hartford Manufacturing 11 190 | Wooden dam, built in 1858; 102 feet long; cost, $750,
Compag, 1
D 18 262 | Can obtain full capacity from wheels about eight months i .

Do e e o Tho Hanmer & Forbes Compauy - | average year; even in a very dry scason the power is estiml:ng

! | not to run Lelow 60 horse-power. . Steam used constantly for

i supplementary power. The pond is small, and it has just been

: connected with a sido reservoir of 26 acres, to gain more storage,

: In vory high atages the Connecticnt backs up to this privilage

; [ and causes a stoppage of the mill for a day or two by back-water,

3

At Talcottville the Hockanum is joined by the Tancanhoosen, a small stream which is supplied by a reservoir of
a fow acres at the head, owned by the various mills below. This reservoir avails only a short time, and can be drawn
down in two weeks by Talcott Brothers’ mill. The lowest privilege on the stream is occupied by a small grist-mill
with about 10 feet fall. Next is Taleott Brothers’ mill, running six sets of cards on cassimeres, and using 21 feet
fall and 60 horse-power. This amount can Dbe realized about eight months in an average year, but in low water
this mill, as well as the other principal ones on the stream, has to rely upon steam. The next power is owned by
E. E. Hilliard, of Manchester, and used by Joun A, Smith, ageunt, for a shoddy-mill. Still above, the Ravine Mills
Company bas two mills for the manufacture of cotton-warps; and yet farther up stream there are two swall saw-
and grist-mills,

At Manchester the Hockanum receives another little stream, supplied by a reservoir, and furnishing power to
several small mills; but no particulars concerning them were gained.

THE FARMINGTON (4) RIVER.

As regards extent of area drained, the Farmington river stands fourth in order among the tributaries of the
Connecticut river, comprising within its basin 584 square miles. The West branch heads in the town of Becket, in
Berkshire county, Massachusetts, and running southerly and southeasterly enters Litchfield county, Connecticut;
it passes across the northeastern part of this county, and in the town of New Hartford is joined by the Bast branch.
The main stream thence pursues rather an unusual course: flowing southeasterly about 12 miles by straight course,
it then turns in the town of FTarmington, through congiderably more than a right angle, and runs for 14 miles almost
due north ; at Tariffville it again turns as sharply as befere, and, striking through a picturesque gorge in the hills,
takes a curving southeasterly course to the Connecticut, into which it empties about 5 miles above Hartford. TIts
length from the extreme source of the West branch is, by river, 75 miles.

No data showing accurately the elevation at the source of this river could be obtained. At Becket station, a
neighboring point on the Westfield river, the Boston and Albany railroad is about 1,200 feet above tide, and the
headwaters of the Farmington probably have at least that altitude. It is stated by Mr. Robert R. Smith, agent of
the Greenwoods Company, at New Hartford, that actual survey has shown a fall of 260 feet from Otis reservoir to
the mouth of its ontlet, and 625 feet thence to the top of the company’s dam. The latter distance being about 21
miles, the fall given for it corresponds very nearly to 80 feet per mile. The fall in the river below New Hartford,
a8 shown by railroad elevations, is given in the accompanying table:

Table showing the fall in the Farmington river.

| i
1 Elevation | Fall be. | Distance | , Tl
Loocality. above tween | botween ’é{‘ﬂgﬁ Remarka,
mean tide.{ pointa. | points. poinia.
Feet, Feet. Miles. Feet,
Moush of Otis Beservoir outlet. 1,034 1 Aypproximsate,
. , § 425 21 20.76 .
"Top of Greenwood Co.'s dam .. 409 Elevation obtained byadding 30 feet to that
} 30 nt Pine Meadow.
Pine Meadow (@) . .vveeveennann, .87 ' o At crossing above dam.
Collinsvillefa) .o veiennnnnn.. 205 ; o 13 17.54 | At crossing above village.
Do) cuinnierrneinene 278 L g At ‘crossing below village.
Farmington (a) 181 i 18 o 614 At crossing north of station.
Mouth of river...ovviveiaann, 3 ' Estimated elevation at extreme low water
| L I above mean lavel of Long Island sonnd.

a Elevation of water-surface referred to mean sealovel. From prefilo of New Haven and Northampton railroad.

940 a Indian name, ¢ Turnxis,”
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The flow of the stream was measured at Unionville, July 31, 1877, by General T. G. Kllis, in connection with a
plan for supplying the city of Hartford Wiﬂ} water from the river, and was found to average about 190 cabic feet per
sccond for the twenty-four hours.(¢) In his report upon the Connecticut river hetween Hartford and Holyoke,(b)
General Ellis gave the least discharge of the Farmington atits mouth as 450 cubic feet per second ; mean discharge,
944 cubic feet per second ; greatest discharge, 24,375 cubic feet per second. In their work upon the Construction
of Mill Dams, Messrs. James Leffel & Co. state the average discharge for the twenty-four hours, at New Hartford,
in time of ordinary drought, at 168 cubic feet per second. These various results may be thus presented :

Data concerning the flow of the Farmington river,

» Flow per

. Drainage | 5e¢ond, | Flow per
Locality. Stage of river. g average |second per Remarks.
: area. l‘o]r the st squaren?ile. emarks
hours,

8q. miles. | Cubic feet. | Cubie feet.

New Hartford .... Ordinary drought..... 225 168 0.75 | Flowas given by Jas. Leffel & Co.
Tnionville ........ Droughti..c.eevaan. 857 190 0.53 | Measurement of July 381, 1877,
Mouth of river.... Least dischargoe. .....- ‘l 450 0.77 l o
b o) SN Mean discharge. ...... 584{ . 4 1,62 Dir_%clgr%iﬁs given by General
57 Grontest discharge. ... J 24,375 41.74 J o &

The surface of the main portion of the Farmington River basin is hilly, with the ridges generally wooded and
the valleys more or less cleared for farming purposes. As shown in the foregoing table, the flow of the stream is
well maintained in the dry season, comparing favorably with'$he best New England streams. This character isdue
in part to natural conditions, the wooded character of the surface and the abundant springs, and largely also to
one or two important storage reservoirs. The principal of these is known as the Otis reservoir, lying in the
Massachusetts town of that name, and flows a surface estimated at from 1,000 to 1,300 acres. It is a valunable
reservoir, and is indeed regarded as the chief source of supply for the river in the dry season. It is owned by
the Farmington River Water Power Company, a stock association, in which the Collins and Greenwoods companies
own more than three-quarters, and which they therefore practically control, although some other mill-owners farther
Jown stream are also stoclholders. For economical use by these large owners this reservoir has the disadvantage
of being more than 20 miles away from the nearer of them, though it is for the same reason of advantage to all
the intervening portion of the river. Otis reservoir has a drainage area of 11 square miles; it usunally fills in
spring, and is drawn upon to the extent of about 24 feet from full-water line, the draught commonly being made
from May to November. ’

Long lake, at Winsted, is roughly estimated to cover 800 or 1,000 acres, although on Clark & Tackabury’s
map of the state of Connecticut it measures only 570 acres, It is drawn upon continuously through the year, and
furnishes power to numerous establishments at Winsted; its waters reach the Farmington aboust 7 miles above New
Hartford. At the latter point, the Greenwoods Company’s dam forms a pond of large size, the area of which could
not be ascertained. Shepherd’s pond, lying 3 miles west of New Hartford village, is owned by the Greenwoods
Company and used for storage purposes; it measures 170 acres on the state map, though its Aowage is probably
much greater than that, and can be drawn down 8 feet. There are a number of other ponds in the upper
Farmington, basin, of moderate size, which may serve to some extent for storage, but no special data regarding them
were to be found, and even their areas as stated below cannot be relied upon as accurate:

Principal ponds and reservoirs in the Farmington River basin.

Name of pond. Loenlity—town and state. Aren. Remarks.
Tributary above New Hartford. Acres, |
OUiS TeSOrYOIr. ..o oo veienveeniaeennsnss Otis, (¢) Massachnsetts ........... 1,000-1,300 0‘5’;}9& ltzyFnrmington Tiver Water Power Company. Is drawnupon
3-24 feet.
Lower Spectacle pond «..veveeenoeeenenenanns Sandisfield, Massachusetts........ 113 | Ares as given by IL T, Walling; sce Appendix B, Report of the Mas-
. sachuselts State Board of Health, 1878.

[T S Y Becket, Massachuselts.coorevun-o- 100 | Areaas given by H, P, Walling.

Cottun pond weveeesns.| Tolland, Masgachusetts. ... ...... 580 | Do

Long K0 eeein e Winchester, Connectiout -........ 570 | Aren moasures 570 neres on siate map, but is estimated by menufact
urers at from 800 to 1,000 aeres. Drawn upon continnonsly.

Barrvillo pond.. .. ovcvevrunmaeienee e, Torrington, Connecticut ..-.. . 90 | Area by stato map. Power used at outlet.

Shepherd's Pond. ... weenemerunnn e, New Hartford, Connecticut. ...... 170 | Area DLy state map. Pond is owned by Greenwoods Company and
used for storage. Can be drawn down 8 feet.

@ Walling gives among tho ponds in Otis: Great pond, 335 acres, and Rand pond, 285 acres. It is nneertain to what extent,if any, these are included in the
Teservoir here montioned.

@ Based on two measurements, one at 7 a. m. and one at 11 8. m. See Report on Supply of Water from Farminglon River.
b Report of the Chisf of Engineers, U. §. army, 1878, Appendix B 14. ' ‘
1012 W P—vorL 16—16 l
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Principal ponds and reservoirs in the Farmington River basin—Continued.

.

Name of pond. Locality—town and state. Area. Remarks.
Trilatary tbove New Hartford—Continned. Acres.
Doolittle pond eeuas oree. e Norfolk, Connectieut «oveenvvunnns 100 | Area by atate map. Pondis there represented as without any out.

let. Other suthority gives the area at 175 acres, and says a
dam raises the outlet about 4 feet, ' ve & amall

Greenwouds pond ceaeaeiieiaanai. [ New Hartford, Connecticut.coaees fvvneveeen ...| Estimated to contain several hundred acres.
East Uranch of Farinington viver,
Koyes ponderveenvenne. vesesrsansavesanaarhan Tolland, Magsachusetts cann 276 | Areaas given by H. F. Walling.
Pequabuck river, *

South Mountaln TeseIVOIr . coneassrsacasesnos|sammecrccnmesemnsnssonnssnrns cemense|eoransansnas Not important.

* There seems {0 be some difference of opinion among prominent manufacturers as to whether or not the storage
capacity of the stream can be further greatly increased. It is definitely stated that, if sufficient money can be
obtained, a new reservoir will be built above the present one in Otis, and on the same stream, to flow 738 acres 6
feet deep. Such a reservoir, if it could be relied ujon to fill regularly, would certainly be of assistance to the
stream ; but it is claimed that, generally speaking, the opportunities for new reservoirs of much size are very
limited, on aceount of insufficiently-large wafer-sheds.

The banks of the river are nsually firm and of good height, while the bed consists of ledge rock or gravel, An
exception to these conditions is the portion of the strgam between Farmington and Tariffville, where its course lies
through alluvial meadows., The width between banks ranges from perhaps 100 feet at Unionville to 250 or 300
feet near the mouth. Tke volume usually runs lowest in September, when the reservoirs have been drawn down,
and highest during the spring freshets which visit the river in March or April. The ordinary spring-freshet depth
on the dams at Collinsville and Poquonock, with roll-ways 325 and 243 feet long, respectively, is stated to be 3
or 4 feet. Below Farmington the slight slope of the stream causes it to spread out over the meadows during
freshets, and produces an ordinary rise of 9 feet, and an extreme rise of 14 feet, below the site of the dam at that
village. In the upper course of the stream, above New Hartford, the fall is rapid, the drainage slopes are steep
and rocky, and freshets seem to be rather more sudden and violent than toward the mouth.

In the great storm of October 3 and 4, 1869, the water poured over the Collinsville dam 10 feet deep. This
storm was a most remarkable one, and caused widespread damage in New England. It appeared to be central
2 or 3 miles east of New Hartford, where a downfall of 12.35 inches was recorded; the amount was above 8
inches over the entire Farmington River basin, ranging thence up to the maximum above mentioned. Valuable
data regarding the distribution of rainfall in that storm have been prepared by Mr, James B. Francis, and
presented in a paper read before the American Society of Civil Engineers.(¢) Judging from the Smithsonian
records, the average rainfall over 1he area drained by the Farmington river is about 11 inches in spring, 124 in
summer, 124 in autumn, 104 in winter, and 463 for the year, increasing from the lower course toward the upper
waters, '

Privileges on the upper portion of the river experience some trouble from running ice, which gorges occasionally,
but more from anchor-ice, which clogs the wheels and racks. At New Hartford the fine pond of the Greenwoods
Company holds back ice until it has well rotted. Toward the mouth the usual run of ice is reported-to be heavy;
the depth of water on the dams is insufficient to carry it clear of them, and at Poquonock, at least, the works
require more or less repairing in consequence every year., .

Ascending the river, the principal manufacturing points are Poquonock, Rainbow, Tariffville, Unionville,
Collinsville, and New Hartford. The manufactures are rather more diversified than ordinarily upon such a stream,
comprising paper, hardware, cotton duck, worsted, and silks. Except above New Hartford and below Tariftville,
the stream is conveniently accessible by railroad. From Collinsville to New Hartford two lines follow its banks,
the Hartford and Connecticut Western, and the New Wartford branch of the New Haven and Northampton road,
From Rainbow, and it is said also from Poquonock, merchandise is shipped to and from Hartford by team, a distance
in the neighborhood of 10 miles. A

Although there is much power already in use on the Farmington river, there are several valuable privileges
still remaining undeveloped, as will be seen in the following more detailed acconnt of the stream: -

Water-powers.—The first dam met in ascending the river is about 5 miles above the mouth, at Poquonock.
Rapids extend a considerable distance below, with moderate fall, but this is not sufficient to constitute a privilege
of any value, In high water the Connectient river sets back over these rapids, overflows the banks in places, and
in extrems cases even submerges the Tunxis dam, just mentioned. Below the rapids there is smooth water to the
mouth, and a small boat, the “C, H, Dexter”, even ascends the stream a little way and lands freight for the farmers.

249 a Transactions, Vol, VIf, No. 167.
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The lower privilege at Poquonock ifs owne«:l by the Tunxis Worsted Company, manufacturers of worsted yarns,
The dam is a log str}wture 4 or 5 feet ]}lgh, built in 18’?0 ab a cost of $2,000, Tt is 264 feet long, and gives a head
at the mill of T feet; 96 horse-power is used there, with surplus water always, night and day, The only especial
hinderance is from backwater, which forces an occasional stoppage of work.

The next dam is in the same village, only a little way above the one just mentioned, and is owned equally by
the Tunxis Worsted Company, which has amill on t1.1e north bank, and the Hartford Paper Company, which uses
power on the opposite side of the stream. Thedam is framed, partly filled in with rock, and has stone abutments;
it was built in 1844, is 243 feet long by an average of between 9 and 10 feet in height, and its cost is placed at
495,000, There is used altogether, on both sides of the river, about 400 horse-power, under a head of 9 or 10 feet,
Tor eight montls in the year there is usually enough water for both establishments to run at full capacity, but for
the remainder of the time they are troubled more or less by low water, and the Tunxis company is about to introduce
steam for auxiliary power. It has more difficulty than the mill across the river, as a favorable current séts strongly
toward the latter and carries to it more water, in a low stage at least, than the north side receives. The river.
panks are of good height ‘at Poquonock; the bed is entirely composed of red-sandstone ledges much worn and
brokeu. )

Suceeeding the privilege just described is the one at Rainbow, a mile and-a half by river above, oceupied by
(hree manufacturing concerns—the Hartford Paper Company, the Springfield Paper Company, and W. C. Hodge.
The river-bed is here of the same character as at Poquonock, and ledge rock also erops out in the right hank.
The dam is a crib-work of squared timbers, the back having a long slope, while the face slants more steeply o short
distance from the crest, and then drops off vertically. It is supplemented by an embankment in which is & balk-
head of sandstone masonry. The length of the dam is 308 fget and its height 10 or 10§ feet; it was built in 1857,
and its cost is stated at $51,000. The canal has a total length from head-gates of perhaps 1,500 feet or more; it at
first enlarges into a small pond, with a waste-way at the lower end, and then passes on to the mills. As usoal with
paper-mills, these run twenty-four hours in the day, and they all rely entirely upon water for power. The fall
obtained ranges from 10 to 13 feet, according to position on the race, and the wheels in use have a total rated capacity
of abont 350 horse-power. In the dry season the supply of water is apt to be low on Mondays and Tuesdays, from
its being held back over Sunday in the ponds on the upper river, but for nine months in the average of years there
isa large waste over the dam. The canal gives trouble in severe winter weather by becoming clogged with ice.

Between Rainbow backwater and the foot of the Spoonville dam, the next one above, there is claimed, on
good authority, to be a fall of about 30 feet. Of this, 24 feet 4 inches was actually surveyed, and the balance
arrived at by a careful estimate. Itisconsidered that the lower4 feet counld best bentilized by raising the Rainbow
dam and incorporating it in that privilege. The succeeding 20 feet constitutes an unimproved privilege owned by
Mr. R. D. Case, of Rainbow. Ascending above slack-water caused by the Rainbow dam, rapids are encountered
which extend steadily for some distance up stream. The right, or south, bank is gravelly, steep, and high, rising
abruptly from the water. The north bank is also steep at first, but soon the elevated ground recedes, and there is
a gentle, steady rise from the river, presenting an extremely favorable site for building. Passing a little farther
np stream, the south bank remains steep and high, while the north bank grows sandy. The river, which below
shows gravel shoals, now exhibits several ledges of red sandstone extending regularly across its-course and forming
slight falls. Ledges also appear here in the south bank, The rapids extend some little way above, and are then
succeeded by smooth water. A dam could be built nnder favorable conditions either on the rock ledges near the
head of the rapids, or farther down stream ; if the former site be chosen, a natural depression offers a convenient
course for a canal. - In any case, the north gide is the one which would- be chosen for building upon; two or three
«clear and permanent little streams run down the hill on that side, and are an advantage worth mentioning if the
power were to be used for paper-manufacturing. It is considered by those interested that the privilege wounld best
be developed by building a dam 9 or 10 feet high on the ledges mentioned, and extending a canal for say 1,000
feet down the north, bank, thus increasing the fall to about 20 feet, * Mr. Case wishes to dispose of the privilege; it
isa good onc and ought to be improved. What storage could be obtained above the dam is uncertain. During
the dry season the samne disadvantage would probably be experienced as at the mills below, namely, a scarcity of
water on Mondays as compared with the rest of the week. .Making an exception of this temporary and artifieial

reduction of power, the amount of which has not been ascertained, the capacity of the privilege may be estimated
A8 follows : ' :

Bstimated power of Case's privilege at Eainbow.

Flow plm;‘
o Drainage | B0CODU. Theoretical horse-
Stage of river. T JAverage Dower.
hours.
Sq. miles. l Oubie feet. | 1 foot fall. | 20 fect fall,
Low water, Ay Jeal..eeeanaeemsseeas [ 290 32,04 | 660
Low water, average year .o..---.coe. 566 340 38.02 770
Available 10 months, average year.. 1‘ 440 40,98 1,000
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The privilege here described is not especially convenient to the railroads at present, beiug‘% or 3 miles from the
Hartford and Counecticut Western railroad at Spoonville, and some 4 miles from the nearest station on the New
York, New Haven, and Hartford railroad. _

The next power is at Spoonville, a small village, and is used by James Watson in the manufacture of horse.
Dlankets. The mill is a small wooden oue, and stands at one end of the dam, which is & framed structure and very
leaky. The fall is 8 fect, and only about 16 horse-power is estimated to be nsed, although a large amount of water
passes through the wheels, which are old and wasteful.

Estimated power at Spoonville.

1 lggggnpder " Eg‘ective
. i ! Theoretical horse- 0r'86-
Stage of river. Drg;gige BYCTAZO ' DOWEL. power
for the 24 utilized.
ours.

|
Sq. miles. | Cubie feet. | 1 foot fall, | 8 feet fall

!
! 1 P
Low water, dry Year ..o« covevennns [ 290 32,04 260 1
Low water, AVeTES Tear. cevnveaersns 555 140 38. 62 310 J 16
Available 10 manthg, average year .. ], i 430 48,85 1 3900

After leaving the alluvial meadows which border in common the Contiecticnt and the Farmington, near its
mouth, the country along the latter stream rises somewhat and becomes level and sandy. The soil is largely
cultivated, the better class for tobaceo and corn, while on the sandy plains corn is almost the only production.
There is a moderate amount of timber, mainly pine, chestnut, oak, and birch. Passing to the westward of this
tract the soil becomes a red loam of good quality, well cultivated for tobacco. Shortly above Spoonville we
encounter a trap ridge which runs north and south through the state. Through this ridge the river has found its
way in a deep and narrow gorge, the precipitous sides of which display trap, ironstone, and some red sandstone,
none of it of much value for building-purposes. The stream itself comes foaming down over a rocky bed.

Not far above the blanket-mill at Spoonville, H. A. Case has for many years had a 3-run grist-mill, where a
fall of G} feet was in use. This privilege has now been purchased and incorporated in a much larger one by Mr.
Horace Smith, of Springfield, Massachusetts. Mr. Smith owns about 50 acres of land bordering the stream in
this vicinity, and also all the water rights for flowage from a point 4 feet below the level of the dead water in the
tail-race of the Hartford Silk Company’s mill down to the level of the water in the pond of the blanket-mill. The
fall thus practically available is 30 feet, which is soon to be developed and used, it is said, in paper-manufacturing.
A masonry dam 30 feet high and 225 feet long is to be built, and will give a pondage of 30 acres. Water will be
taken directly from the pond in trunks, without the use of a canal. The privilege is 10% miles by railroad from
Hartford, and a spur from the Hartford and Connecticut Western railroad will run directly to the mill-sites.

Thenext power is a short distance above the gorge, and succeeds the one just deseribed. It is occupied by the
Hartford Silk Company, which manufactures all kinds of dress goods, upholstery goods, handkerchiefs, plushes, and
velvets, The company began running in the spring of 1882, and at the time it was visited, in the fall of that year, was
employing about 200 hands. The privilege has previously been occupied in turn by the Hartford Carpet Company,
the Connecticut Screw Company, and the Hartford Catlery Company, The dam is of crib-work, filled in with stone,
and is 13 feet high and 160 feet long. About 300 horse-power of wheels are in place, under a head of 13 feet, but
probably not over 100 horse-power was in actual use at the time mentioned. The pond sets back a long distance
up the river, and thus gives a large storage, though mainly confined within the natural banks of the stream.

TFrom Tariffville nearly to Unionville, through a distance of perhaps 16 or 17 miles, the course of the river is
bordered by meadows, very fertile, well cultivated, and liable to overflow doring spring freshets. The stream itself is
deseribed as having a fair current, though without shoals of any importance; its direction is winding, its bed is soft,
and its banks are caving, these being usually of normal height on one side with low flats opposite. As Unionville
is approached the meadows contract, the hills close in, shoals are encountered at intervals, the bed becomes gravelly,
and some roek ledges appear. ) .

The ouly dam in this streteh of river is at the village of Farmington, the privilege being owned by Messrs. J.
BE.and B. B. Cowles, of that place. The power is at present rented for a small 2-run grist-mill, using 4 or 5 feet
fall and a single wheel of about 40 horse power. The dam is a log structure over one hundred years old, filled in
with loose stone and planked over; it has settled somewhat, and would admit of being raised a little above its
present height.  The principal trouble at this point is from backwater during freshets; more or less hinderance
is thus experienced during four or five weeks in the year, and an oceasional stoppage of work for a few days is
rendered necessary.  During the six years preceding 1882 the longest continuous period in which a stoppage was
forced Dy freshiet backwater was six days. Ice sometimes gorges in the river below, at a place known as the
“Aqueduct”, and backwater results at Farmington from that cause also. This difficulty has arisen twice in perhaps
ten years, and on one of those occasions the mill was stopped for two weeks. The owners of this privilege are
anxious to sell it. Aside from the period of high water, the effect of which in reducing the power may be judged

to somegﬁlxtent from what has already been said, the available power may be estimated as follows:

-«
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Dstimate of power at the Messrs. Cowles' privilege, Farmington, Connecticut.

Flow 1()]01'
0 »l  gecond, Mhanpati Effective
Stage of river. Drlumuge Averngs 1110018&(:}&} borae- ot mow
wea.” | NGl aes power. atihzed
- hours.
Sgq.miles, ; Cubie feet. § 1 oot fall. | 5 feet fall.
Low water, dry year ..oveeve s rnnnan 1 250 28.4 140
Low water, average year..o.......... 481 280 818 160 40
Available 10 months, average year. .. I 330 87.5 180

The meadow-lands in this vieinity are valuable for corn aud grass, and some of them are held at from $150 to
$175 per acre. Succeeding the alluvial meadows, on the higher ground is a strip of gravelly soil extending up and
down the valley, and best suited to corn and tobacco; still higher up, on the hills, the soil is a red loam.

The next privilege to be noticed properly includes the one last deseribed, and is not in use, although it might be
considered partly developed. It is owned by Mr. Edward Norton, of Farmington, who would be glad to see the
power improved, but does not himself wish to undertake the enterprise. In order to a clear understanding, it may be
gtated that in the neighborhood of 1840 the-New Haven and Northampton canal was in operation for several years.
1t had but little traffic, never paid as an investment, and was finally bought up by the present railroad, known as
the New Haven and Northampton Company, and then abandoned. This canal, coming down from Northampton,
Massaehusetts, on the west side of the river, crossed ‘over to the east side on an aqueduct about 2 miles below the
village ‘of Farmington, and continued thence southerly toward New Haven. Before erossing, the main canal
received an important feeder, which, starting from the Farmington river, about a mile below Unionville, struck
across the bend which the river here forms, until it joined the prineipal canal near the aqueduet. This feeder had
alength of about 3 miles, and ab its entrance was a dam, said to have been 18 feet high, across the river. The dam
was carried out in the period from 1840 to 1850, and at about the same time the main canal was abandoned. There .
was no further use for the feeder, and the land along its course reverted to the former owners. At present, Mr.
Nortou owns the land at both extremities of the feeder, and mueh of the way along its line.

Nothing now remains of the old feeder-dam except one or two logs next the east shore, and all that shows of
the entrance gate to the feeder itself is a little of the stone-work and two wooden posts. Midway between these posts

“the bed of the canal is about 44 feet above low-water surface in the river immediately below the old dam, The
canal seems to have been designed for a water depth of about 4 feet at the center, aud a surface width of from 20 to
25 feet. It is now overgrown much of the way with saplings and brush. Some little way back from the river, near
the aqueduct, the main canal received the feeder; it then approached the river on a high embankment, terminating
in an abutment of red-sandstone masonry. This abutment is now in fair condition, thongh the mortar is worn
from the joints. The abutment on the east side appears more dilapidated. The piers, five in number, which
supported the aqueduet, still remain, and preserve tolerably well their original shape,

In the fall of 1877 Mr. C. H. Bunce, city surveyor of Hartford, ran a line of levels from opposite the entrance
of the feeder to the aqueduct, to determine the intervening fall in the river, which he found to be 294 feet.(a) The
fall at the aqueduct, from the bed of the main canal to the river, is 34 or 85 feet, and it is this amount which Mr.
Norton considers practically available for power. :

Bstimate of power at “Aqueduct” privilege, Farmington, Connecticut,

RAINFALL ON BABIXN, Féé’éfnﬂﬁr
Stage of river, l D[;.f'rig; £0 fﬂvt‘iﬁxg& Theoretical horse-ower.
A g or the
Spring. * Summer, |Autumn. | Winter. ~ Year. " houra.
|

Ir'whes. Inches. | Inches. I Inches. “ Inches. | Sgq. 2iles. | Cubie feet. |1 joot fall. | 18 feet fall. | 34 feel fall.

Low Water, ALy FOAT. ceuuensvnnennernenranens cuemnn . } 210 23.80 430 810
Low water, AVETARO FOAY oo v e i nrennrvnnrannnns 9 ¢ 14 9 | 46 360 { 240 27.20 490 930
Available 10 months, AVErage Year.ceev.uaieuarsens ]‘

i .

280 31,81 1 570 l 1,080

—_— | ]

The plan of development which is considered to be best suited to this power is to build a new dam 1,400 or
1,600 feet above the old one. Tt would have to be a very low affair, not over a couple of feet high, on account of
danger of causing backwater on the Unionville privilege above. It would be inexpensive of construction and
would rest upon a rock bed, On account of this danger of causing backwater at Unionville, I understand that it
| would not be practicable to raise the river sufficiently to utilize the feeder-canal in its present condition; or that, at
least, any such attempt would be resisted by the Union Water Power Company. Trom the proposed site of the dam
& canal would run down the east bank of the river to the entrance of the old canal. The starting-pointof the latter
was formeﬂy loeated as has been described in ovder to avoid a rock-cutting whick the new route would pass through,

——.
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but which it is thonght would be more economical than a high dam at the site of the old feeder-dam. The whole
length of new canal, 1,468 feet, would be a cut through red sandstone, which is stated to have been examined ang
found to be in part suitable for building-purposes. After striking the old feeder the conrse of that canal would be
followed thence 3 miles to the vieinity of the agqueduet, although it would have to 1_)6 deepened 4 or 5 feet ang
correspondingly broadened.

It is elaimed that, if desirable, 18 feet of the fall on this privilege can be used within a mile of the head of the
canal. The present line of the feeder is there from 100 to 120 rods from the river, but the ground is quite level ang
by a side-cut water can be conveyed to within 30 or 40 rods of the stream. The power can also be used, either
entirely orin part, in the vieinity of the aqueduct. Above that point the west bank is comparatively lcve], and
subject to overflow during high freshets, Below the agueduet the immediate bank is 10 or 15 feet high*and sandy.
Farther back it rises and is above overflow. Here it is thought the power could be conveniently utilized, probably
to the best advantage in two leyvels. There is ample room for mills and a village, and a mile or two of spur-track
would connect with the New Haven and Northampton railroad. :

Animportant power wight evidently be obtained at the aqueduet, but a great disadvantage toward development
is the length of canal necessary, the construction of which would probably involve a heavy expense. DBackwater
would be experienced in freshets, as at the Farmington mill, and the privilege occupied by the latter, whicl is
intermedinte between the head and foot of the old canal-feeder, would have to be purchased.

The power at Unionville, which is next to be noticed, was developed about 1830 by Messvs. Cowles, Morton,
& Bidwell, and later eame under the sole control of Mr. Cowles. Water was originally leased according to the flow
through an opeving 1 foot squnare, under a certain head, The question of measuring the water having arisen, the
manufacturers claimed that measnrement should bemade through an aperture with rounded edges, to admit as large
a discharge as possible, while the lessor insisted that the edges must be square, and extended law-suits arose in
consequence,  Abont the year 1878 the manunfacturers bere combined to form a stock company, which took a long
lease of the entire property, with the right to purchase after due notice, which has since beén given. They obtain
the whole property, including two factory buildings, for $50,000. Tlie title of the new proprietors is the Union Water
Power Company ; they own 2 fotal fall of 36 feet, which is used from two levels, with 18 feet fall from each, The
company sells the land to manufacturers and gives a perpetual lease of power.  The established rental for the latter
is %175 per mill-power, a mill-power being assumed at 74 eubic feet of water per second under 18 feet head.(a) In
practice, the wheel ratings are employed to determine the amount of water used. In the fall of 1882 about 1,000
effective horse-power had been leased, and it was stated that within a few months the full amounnt would be in actual
use, So far as regards its capaeity to supply permanent power, this privilege is considered to be fully de,veloped
and the company can not therefore insure eonstant power to new concerns. In priority of rights during low water
the various lessees are claimed to rank aceording to date of lease. Tour of the largest concerns etirploy steam
for auxiliary power, during low water at least. The paper-mills ran twenty-four hours in the day, and the other
establishments ten or twelve hours.

The river-bed at Unionville is composed of gravel, bowlders, and frequent rock ledges, inclined at a large
angle. The dam rests upon a gravel foundation, and is a log erib-work filled in with loose stone. The logs are from
10 to 12 inches in diameter, with transverse lLinders once in 5 or 6 feet, The dam rises 10 feet above the river-
bed, is 4 feet wide on top, and has a back slope of 1in 3. Frowm the crest the face pitches down stream for 12 feet,
v1th about the same slope as the back, and is sneceeded by a horizontal apron 124 feet wide; at the end of the
apron. there is a drop vertically of 5 feet to the river-bed. The apron is a continuation of the crib-work of the
dam, and is covered with two layers of heavy planking, the Jower 6 and the upper 4 inches in thickness. At the
foot of the dam a row of round piles was driven into the river-bed. The abutments and bulkhead are of granite
rubble masonry, rising about 12 feet above the crest of the dam. Below the dam the east bank is protected by a
shore-wall, and the west bank by timber and stone erib-work. The bulkhead has seven rectangular gate-openings,
through which water is admitted to the canal. The main canal follows down the east bank, running much of the:
way along a side-hill ; it is about a mile and a half long, and, though varying in width, averages perhaps 25 feet,
with o water depth of 5 or 6 feet. At its extremity surplus w9ter passes down into the second or lower level and
is discharged thence into the river. The lower level canal ig about 1 ,000 feet long, with a width of 20 feet and a
water depth of 4 or 5 feer. The concerns using power are as follows :

From the upper level—

1. The Ripley Manufacturing Company ; has now a turning shop, and will soon engage in the manunfacture of

paper.

2. The Meach & Hart Manufacturing Company, cutlery; sublets some power to the Standard Rule Company.

3. The Platner & Porter Manufacturing Company, two paper-mills,

From the lower level—
1. The Delaney & Munson Manufacturing Company, paper.
2. The Union Nut Company, bolts and nuts.
3. The Cowles Paper Company.
These concerns employ in all about 450 hands, mostly men.

a Accordmglv a8 the wheel elficiency ranges from 60 to 80 per cent, will the value of a mill-power range from about 9} to 12%
pffective horse-power. .
LR
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Tt requires three hours for the Wi.btel‘ used at Collinsville to reach Unionville. The amount stored above the
dam at the latter point will run the mills only about six hours. Tor three or four days every year, while the Collins
Company shuts down for inventory, which time the Greenwoods Company generally improves for repairs and other
work, the water i8 held back above, and the mills at Unionville are also obliged to shut down. .

Tn winter anchor-ice elogs the head-gates at the entrance of the main canal, and the level being drawn down,
the surface-ice in it sinks, freezes to the bottom, and hinders the passage of water. The trouble is a serious one,
Jasting sometimes for two or three weeks, until there is a sufficient change in the weather to loosen or melt the ice,
but might be avoided by temporarily shutting down the mills when the head-gates become clogged.

Tistimate of power at Unionville.

P C Flow per ;
RAINFALL ON BAGIS. Drainaze seconpd, | Effcctive
Stago of river. aren. favt;l}‘]ﬂgg * Theoretical horse-power. ggf‘?g]’:
Spring, | Summer. | Autumn. | Winter, || Year. oﬂoﬁ,%.'i : utilized.

Inches. | Inches. | Inches. | Inches. || Inches. 8q. mvilea, | Cubic feel, | 1 foot fall. |18 feci jall. | 36 feet fell.

Low water, dry FeAT . cocner aianennans . 210 28, 56 430 o
Low water, averago year.....- merenss 5 14 14 9 46 857« 240 27.96 490 D80 750-1,000
Available 10 months, average year.....

280 31.81 | 570 1,140

@ 750 horse-power of whecls in 1880 by census enumerators' returns; about 1,000 horse-power said to be leased in 1882,

_ Intermediate between the Union Water Power Company’s dam and the foot of its privilege is a low dam,
similar in construetion to the one already deseribed. It diverts water into a race on the west side of the river,
supplying George Richards & CoJs 3-run grist- and saw-mill. This firm has 94 feet head and uses about 50 horse-
power. Reliance is placed entirely upon surplus water from the upper dam, and for about nine months in an
pverage year the mill ean be run at full capacity. ’

Above Unionville backwater the riveris a succession of shoals and pools. The bed is covered with gravel, and in
some places with bowlders. The New Hartford branch of the New Haven and Northampton railroad- follows the
west bank, usually at an elevation of 15 or 20 feet above the water-surface. Ifwasstated thatthe railroad company
lad expressed its willingness to raise the track if it shounld prove necessary in the development of the water-power.
The west bank is nearly all the way steep and high, and does not present good opportunity for building. The east
bank shows rock ledges in places, and is also much of the way quite abrupt, rising to hills ; but in two localities there
isample building-room. One of these is shortly above the Unionville pond. The other is near a stone-quarry, not
over a mile below Collinsville. At the latter point the river makes a bold curve, and incloses a large piece of
gently-sloping ground, finely suited to building. This privilege is owned by the Collins Company, which roughly
estimates the available fall at 10 or 12 feet. No data showing the exact fall between the present Collinsville and
Unionville developed powers have been obtained, but, judging from the elevations previously given for the New
Haven and Northampton railroad, it is probably not less than 35 feet.

Fstimate of undeveloped power on the Farmington river, between Unionville and Collinsville (assuming a.full of 35 feet).

TFlow '_friar
y Draizage | Secons Theoratical horse-
Stage of river. ares. fng“;}'&gg A power, N
hours. (a)

Squaremiles.; Cubic feet, | 1 foot fall. | 85 feet fall.

Low wator, dry year......cceweeenas-t] [ 200 22,72 800
Low Water, AVerage Year ..oea.ceom-- }b 834 857 230 26,13 910
Available 10 months, average year... 1 270 80, 67 1,070

@ Above Unionville the mills run only ten or twelve hours per day, and the stream is so controlled that its flow is concentrated within that time; consequently
during low stages double the flow and power here given could be realized for the ordinary working hours.
b At Collinsville, ¢ At Unionville,

The power at Collinsville is owned hy the Collins Company, manufacturers of edge-tools, axes, plows, and
other iron and steel goods. The works were established about 1826, and now give employment to 600 men. The
various shops and other buildings extend 1,800 feet down the east bank, and an average of 400 feet back from the
stream, The dam rests upcn buge outcropping ledges of gramitie rock, and is built of cut-granite blocks, rock-
faced; the roll-way is 325 feet long, and from the bulkhead a canal leads 1,500 feet down the bank to the different
shops. The pondage above the dam is sufficient to run the works for about four hours. It requires six hours
for the large volume of water in use at New Hartford to reach this point, but an arrangement exists with the
Greenwoods Company by which the water is sent down in time to meet the Collins Company’s needs. The maximum
Power in use is 1,150 horse-power. The privile‘ge has a fall of 20 feet, and is commonly rated by the owners at
1,000 horse-power for the working-hours of the day, but for two or three weeks in a dry season there is a scant

supply of water, and it is estimated that the power probably sinks as low as 800 or 850 effective horse-power,
: . U
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Between Collingville and New Hartford the bills now and then close in upon the river, while at intermediate
points the valley is comparatively open, with a gradual rise to high Woode.d ridges. The stream-bed is gravelly,
with frequent shoals. The profile of the New Haven and Northampton railroad shows a descent of 84 feet from
the water-surface above the Pine Meadow dam to that above the Collinsville dam. Of this, 17 feet is in use at
Pine Meadow, leaving 67 feet unimproved. This fall is largely owned by various far{ners whose land is adjacent
to the stream, and, so far as could be learned, there are only two or three points at which the ownership is in such
condition that a distinct water-privilege is claimed.

A short distance above Collinsville, Mr. Julius Case, residing near by, claims an available fall of 12 feet, to Lo
obtained by a dam 6 feet high and a canal 50 rods long. _

At a point nearly 4 miles above Collinsville, known as « Satan’s Kingdow?”, Mr. D, B. Smith, of Pine Meadow,
owns a privilege extending from the foot of the old * Puddletown sluice” to the foot of the gorge through which
the river runs at the “kingdom”. Mr. Smith formerly considered his privilege to embrace 18 feet fall, but claims
that the action of the railroads in throwing excavated rock into the stream has resulted in shifting 8 feet of the fall
to below the limit of his ownership, leaving the present fall on his privilege 10 feet. The gorge to which reference
has been made is not unlike the one farther down stream at Tariffville; it is narrow, and hemmed in by high, almost
vertical, walls of solid rock. A branch of the New Haven and Northampton railroad runs along the west side,
about 20 feet above low water in the stream; and on the opposite side is the Hartford and Connecticut Western
railroad, 5 or 10 feet higher. In this confined passage-way the freshet-rise is large, and within ten years is said to
have reached the Northampton track. It would not therefore answer to build a dam in the narrows, but by giving
sufficient length of roll-way at some point below, an undue rise there could be avoided. The gorge is about 800 feet
long, the river falling perhaps 5 feet in that distance. Below the gorge the river widens and forms a deep, quiet
pool. The hills recede and the west bank becomes low and sandy; 1,500 feet below the narrows there is a second
piteh, of 4 or 5 feet in 200 feet. The river is there wide, incloses a low island, and has a gravelly bed; the west
bank rises about 10 feet, and the New Haven and Northampton Railroad track is about 15 feet, above low water, -
Perbaps the best method of improving this portion of the river, and one that would use safely a part, at least, of
the fall at Satan’s Kingdom, would be to locate a dam at a point about half a mile down stream, at the foot of a
long meadow. :

At a place called Puddletown, a short distance below Pine Meadow, a low dam formerly ran across the river,
and a canal down the west bank carried water to puddling-works, using 8 feet fall. The former owner and Mr. D,
B. Smith earried on a lawsuit for six years over the question of backwater from this dam setting upon the privilege
above, Mr, Smith was successful in the soit, and the dam was afterward removed. The privilege is now said to
be owned by Mr. William Caul, of Pine Meadow, and is for sale, ,

The extent to which the 67 feet of unimproved fall between Pine Meadow and Collinsville can be utilized is
to be determined only by carcful examination; supposing that it were possible to use the whole amount, the
corresponding power, as well as the power for lesser falls, may be estimated as follows: ’

Listimate of unimproved power between Pine Meadow and Collinsville.

T A

I
% RAINFALL ON BASIN, Flow
. . § R per second,
Stage of river. ll ] sume | Aa | D‘;“ri(f’:g“ Zverago, Theoretical horse-power, (2)
Syt Sum- | Aun. nf . . or tho
i) hpnng.‘ wmer. | tama, Wmtm‘.}r Year. hours.
| Op— !
i
Inches. | Inches. | Inches. | Inches. || Inches.§ Sq. miles, | Cubic feet. 1 foot fall. (8 feet fall.l 10 feot fall. | 12 feet fall. | 67 feet fall.
Low water, dry Year...eeeeereeneneens ! | 170 19,31 150 190 " 230 1,200
Low water, average year .. ...cc....e-. > @ ' 4% 14% 10 48 1225-¢201 200 22.72 180 230 270 1,520
Available 10 months, average year..... i ) ) i 230 26,13 210 260 310 1,750
- 1
a InJow stages of river the power conld Lie doibled for ten or twelve hours in the day. b At New Hartford, ¢ At Satan's Kingdom.

The Pine Meadow privilege embraces a fall of 17 feet. A half-mile above the mills a low dam, old, and built of
logs, extends across the river, presenting an angle up stream. Water is conveyed thence for use through a canal
30 feet wide and 6 feet deep.  Mr. D. B. Smith owns one-half of the power, and nses it in the manufacture of cotton
duck, furniture, and hardware; Lie has also a brass- and iron-foundery, a grist-mill, and a saw-mill, Seven-sixteenths
of the power is owned by 1. Chapin's Son, and used for a machine-shop, iron-foundery, and in the manufacture of
carpenters’ tools. The remaining one-sixteenth of the privilege is owned by Mr, Robert R. Smith, of New Hartford.

Probably the finest privilege, all things considered, on the TFarmington river, is that of the Greenwoods
Company, at New Hartford. The fall of 30 feet is equaled by that designed for the new Tariffville power, but is
only surpassed, among the improved powers, at Unionville, where there is a total fall of 36 feet. The Greenwoods
Comvanv bas the advantage of a very large storage above its dam, which enables it easily to control the Jow-water
flow of the .tream. The management of the large reservoir in Otis, 24 miles above, is directed from this point,
there being commuuseation by telephone, and every possible economy is practiced in the use of water, It is stated
to require twenty-four.or Swty-eight hours for water to reach New Hartford from this reservoir, accordingly as the
gates t&cgre are opened entivelv or only half-way, The Greenwoods Company manufactures cotton-duck, running
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25,000 spindles and employing 700 hands; it }1ses about 800 holfse.-power. Water is used in two falls, of 18 and
19 feet, respectively; first, near the east end of the dam, whence it is qonveyed in a race some distanee down to the
» mill.
lowe&whe_rou.wa.y of the dam is variously stated at from 210 to 230 feet in length ; it is 25 feet high, and is
supplemented by an carthen embank_ment 35 feet hlg!l and nearly 400 feet long. It was built in 1848, and by its
long endurance gives evidence of hzmy g been well designed and constructed. The details of construction are given
at considerable length in James Lettel & Co’s work on the Construction of Mill Dams, from which these notes
are mainly taken.(a) The river-bed at the site of the dam is composed of cobble-stones, gravel, and quicksand.
The banks are gravel and sand. The structure itself is a erib-work of timbers from 9 to 12 inches thick, and slopes
both up stream and down from the crest, at angles of about 270 with the horizontal. The foundation timbers are laid
crosswise of the stream, the nextlayer with the stream, and soon. Those timbers running with the stream are 6 feet
apart from center to center, the ends coming flush with the face and back of the dam; those running transversely
Jeave o clearance of 2 or 3 feet. The intersections are fastened with spikes of $-inch round iren 20 inches long.
Throughout the structure all spaces are filled in with loose stone. At the foot of the back slope is a line of sheet-
. piling, designed to preveut Ieakage under the dam. At the end of, and partially supporting, the apron is a row of
piles. The apron itself is composed of timbers 12 inches thick, placed close together ; it is securely bound to the
main portion of the dam by extending a timber, once in G feet, 25 or 30 feet under the latter, while the remainder
pxtend under only 2 or 3 feet. The apron projects 14 feet from the foot of the dam. Timber and stone eribs placed
in the river-bed below the apron and secured to the latter prevent scour from the overfalling water.

Summanry of water-privileges on the Farmington river, from New Hartford to the mouth.

GROSS OB THEORETICAL HORSE-
POWER.(a)
Locality. Dz;{t;;]:go Full. | Availablo Remarks,
Low water, I‘&‘,Y}]_‘:“g“' ten months,
dry yoear. y 8:15 average
year. _ year.
8q. miles. Teet. )
New Hartford . .cvenreennncnrancinn vaaans 225 iU PPN [N RN Power utilized by Greenwoods Company, = -
LT 1 B RN IR P Power utilized for several kinds of manufacturing,
Puddletown (near Pine Meadow) sefremeeeas 150 180 210] These privileges are particular ones bronght to notice, and
Satan's Kingdom .o.oceeeeimmeinaaaias - 201 10 190 230 260} . do not cover the entire fall from Pine Meadow to Collins-
Short distance above Collinsville 334 12 230 270 310 ville.
T'otal from Pine Meadow to Collinsville ...jeecervaanns 67 1. 1,280 1, 520 1,750 | This fall is entirely unjmproved, and probably not all could
. be developed to good ndvantage.
F o) 34 20 foeeeiiiiine | ireeenveeans veee-nrenn.| Otilized by the Collins Company.
Collinsville to Unionville b5 800 010 1,070 | Unimproved.
Unionville ... 36" 260 680 1,140 | Owned by Union Water Power Company, and largely utilized.
B0 L TR PO [+ 23 RN R ceeerene..t Intermediate between dam and tail-race of above privilege.
Uaed by grist-mill,
Farmington (aqueduct power) 860+ 34 810 930 1,080 | Unimproved.
Fermington (Cowles’ power) 431 5 140 166 120 Inte.rzg‘edg'ﬁte on above privilege. Small power in nse by
© grist-mill,
Tariffeille oo B S Occupied by the Hartford Silk Company.
Bpoonvillo ... cae g eaens 555 30 000 1,160 1,470 | Tobe improved by Horace Smith, esq,, of Springfield, Maa.
sachusetts,
8 260 310 390 | Small power used in Watson's mill in the manufacture of
horse-blankets.
20 660 770 1,000 | Unimproved. A fine privilege.
10413 |oeeemeniianameannvnnne [ronavamnans Utilized by three paper-mills,
s L D Power utilized by Tunxis Worsted Company and Hartford
Paper Company.
L2 T P Ry Power utilized by Tunxis Worsted Company.
a Estimated on basis of average flow for the twenty-four Lours. b Estimated.

Ascending the West branch of the Farmington river above New Hartford, we find the surrounding country hilly
and wooded, with many steep and rocky slopes. 'The timber is largely the yonnger growth and confined to the ridges,
laving been cut lower down. Farning is carried on to a moderate extent, but the land does not appear very
productive. The river is almost a constant succession of shoals, with a bed of gravel and bowlders, and firm banks.
The discharge from Otis reservoir passes down this braneh, and is, of course, a great assistance during the dry seasen;
but that reservoir, controlled by the companies farther down stream, is drawn upon rather irregularly, so that while
mu_ch of the time a large amonnt of water wastes past the mills, there are intervals when the supply is ingufficient.
This .disadvantage is especially noticeable above Riverton, where the water from Winsted comes in. The method
of using the upper river is by low dams and long races ; in consequence very little water is stored, and so there is
ho safeguard against the irregularities of flow that have been mentioned.

a There may have been minor changes since that description was published, but it is without doubt mibstantially corzée‘fg.
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Generally speaking, however, this part of the stream is naturally favorable for improv'exr‘lent. The gravelly
bed offers good foundation for dams. The hills close in at points so as to leave no good building-room, but there
are frequent iutervales where there is abundant space. At such localities one bzm.k or the other is apt to be rather
low, but toward the head or foot of an intervale the banks are usually of fair height. A dam high enough to set
back the river over one of these intervales, or over any considerable part of one, would give a large pondage ; the
land covered would be the best in the valley, but could not be of great money value. One objection to the use
of power on this section of the stream is the lack of railroad facilities, which extend only a little above New
Hartford. A line is said to have been graded between Lee, Massachusetts, and Colebrook River, Connecticut, but
the company failed and the work ceased.

North of New Hartford the first privilege is at Pleasant Valley, jugt above the Greenwoods pond. A couple of
low dams, several hundred feet apart, radely made of bowlders, serve to divert Water‘into a race on either side of
the river. On the east side are a number of unoccupied buildings; carriages were formerly manufactured there,
but a suit regarding the water-power arose with the Greenwoods Company, and the property was finally purchased
by it. On the west side perhaps 15 horse-power and 74 feet fall are used by Albert Baker & Son in the mapufacture
of sashes, doors, and blinds. :

Phe next power is also in Pleasant Valley, and is occupied by Messrs. D. & E. J. Youngs for a saw-mill. They
have a log dam 200 feet or more in length and 5 or 6 feet high, from which water is brought in a race abont a quarter
of a mile to the mill, where 12 feet fall is obtained,  The ordinary freshet-rise on the dam is about 4 feet; a much
higher rise carries the water ou to flats which extend back on the east side.

Between Pleasant Valley and Riverton there are two unimproved powers. The lower is owned by the Messrs,
Youngs, of the former place, and has a fall estimated at 12 or 15 feet. The secoud, which might, if desired, be
separated into two privileges, extends from the Youngs privilege to within three-quarters of a mile of Riverton,
and embraces 24 feet fall, [t is owned by Mr. . Goodwin, of Riverton, who also owns in connection 120 acres of
land, 25 of which, on the east side of the river, i claimed to be suitable for building-purposes.

At Riverton, above the mouth of Sandy, broek, Stephens & Co, use 8 feet fall and 20 horse-power in the
maunnfactnre of rules; they ean run at full capacity nearly all the year.

In the same village, farther up stream, Ward Brothers have a manila-paper mill, where they use 12 feet fall
and 135 horse-power.  They run twenty-four hours in the day, and are short of water perhaps one month during
the year, in periods of a few days at o time when ‘the Otis regervoir is not being drawn upon, The dam is a timber
structure, 180 feeb long and 4 or I feet high, and was the first built between New Hartford and Colebrook River,
Water is bronght to the mill through a race about a quarter of a mile long,

Between Riverton and Colebrook River, a distance of about 5 miles, there is considerable unimproved fall,
said to amount to 100 feet or more. The stream is 70 or 80 feet wide, and of the same general character as below
Riverton. At Colebrook River, H. 8. Sawyer has a cotton-duck factory ranning 3,600 spindles and employing 115
hands.,  About 100 horse-power is probably in use, from wheels rated at 170 horse-power and working ander 18 feet
fall.  The pondage is small and would not supply the mill more than four Lhours. In the low water of September,
1882, without receiving any supply from Otis reservoir, this mill could be run at about three.quarters capacity.

The stream was not visited above this point: there were reported to be several small establishments above, but
1o important use of power was mentioned.

TRIBUTARIES OF THE FARMINGTON RIVER.,~ The Last branch.—This stream empties just below Pine Meadow,
and bas at present but little value for power. So far as ascertained it is not supplied by any reservoirs, although
it, is said that some storage room might be put to use in the upper waters. Its lower course lies throu gh a somewhat
narrow valley, the side slopes of whieh are wooded, often very abrupt, and oceasionally display huge precipitons
ledges of bare rock.

The only dam within 10 or 12 miles of the mouth is at Barkhamsted Hollow, where Wallace Case uses 13 feet
fall for a small grist- and saw-mill. He has one water-wheel, rated at 47 horse-power, and thinks that with a tight
dam it could be run, on the average, ten months in the year at full capacity.

The stream is very flat in this part of its course, and is said to contivue thus well up toward its head. Mr. Case
states that for 6 miles above bis privilege the slope is so small that by raising his dam from 4 to 6 feet he considers
that the streain would be set back over the whole distance and the surrounding meadows flooded. Between Case’s
will and the wouth, at least, the viver-bed is gravelly, the banks are low and are composed of sand or gravel; the
water is very clear, and i a low stage there is to be seen only a series of quiet pouls, between which the shoals are
searcely covered with water. The general slope being small, storm-waters are ot promptly carried off, and a heavy
shower 3 miles above Case’s mill is safficient to bring the stream out of its banks into the bordering meadows.
Ordinarily, in its lower conrse, the stream begins to rise about 6 hours after the beginning of & rain, and to fall at
an equal interval after its cessation. DBelow Case’s dam & common freshet-rise is 5 feet, and an extreme rise 13 feet,

Power at Winsted.—Itis interesting to note the number and variety of manufactures which have bere developed
a thriving borough of 1,800 inhabitants, and which are supported by little streams. These industries have started

from 'sn;:}(lll beginnings, and have grown steadily in size and number. The manufactures are nearly all in metal, and
A
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employ 2 good many h.and's in the aggregate, Wiph a large production of goods, without, however, requiring very
large POWers. The main village and pwo' qthcr villages, called, respectively, Bast and West Winsted, lie scattered
along a rather narrow valley among high hills. Three streams are in use. Mad river comes down from the town of
Norfolk, and is the main stream as regards length and size of drainage area. At Winsted, just above Persons”
dam, it receives what is c'zmllgcl the ¢ I.Jake streaxp ¥, and a short distance below the Strong Manufacturin g Company’s.
privilege it unites with Still river, which comes from Burrville and gives its own name to the snceeeding portion of the
gtream, Most of the mills receive the benefit of the Lake stream, which is the principal and most reliable source
of supply. The lake holds back ice and freshets, and the village would be almost free from the latter but for an
occasional large rise in Mad river. The mills are mainly of moderate size, but there are several large and wealthy
manufacturing concerns. ‘Water furnishes the sole motive power in nearly all cases, though a few of the larger
establishments also employ steam more or less of the time. The fall is practically all improved in Winsted along
the course of the Lake stream, but there is some yet undeveloped on Mad river above the Bmpire Kuife Company’s
works.

Long lake is about 2§ miles in length, and is estimated to cover from 800 to 1,000 acres, though on the state map
published in 1859 it measures only 570 acres. Itis a natural pond that has been raised, and though it can be drawn
down 104 feet from a full stage, there then remains a depth of G0 feet in places. One or two little streams drain
into it, and its entire water-shed includes 6.5 square miles. In the average of years it fills to within about a foot of
fall-water line.  In 1882 itlacked alittle over 2 feet of filling, while in 1874, for a time, water is said to have wasted
9 inches deep over two waste-weirs of 100 feet each. The borough water-supply is from this lake, and absorbs a
considerable amount of its water. The lake affords a very steady power to the mills on the stream below; it is
drawn upon {hroughout the year to the amount of 1,600 cubic feet per minute, which it seldom fails to furnish.
Twice in eleven years the supply hasrun somewhat short, at one time for a period of five months and at another for
three months, September 9, 1882, after a very dry season, the water surface was 6§ feet below full-water line, and
was being drawn down about three-quarters of an inch a day. The dam would admit of being raised higher,and a
plan is under consideration to tap Madriver at a point above the borough, and by means of a canal 2 or 3 miles long
convey its surplus waters to the lake. -

The uppermost establishment in Winsted, on Mad river, is the Empire Knife Company. A short distance
up stream it has a reservoir of several acres, which can be drawn down 25 feet, and between this reservoir and its
factory it owns several nnimproved powers. ‘

The various falls in use at Winsted, and some facts regarding the manufacturing, may be learned from the
following table: '

Water-privileges at Winsted and vicinity (in order descending).

. . Rated
Firm. ‘ Muuufacture, Tall, (@) hggs‘si}’e%‘fs’fr Remarks,
(a)
Lake streant. Feet.
reretraseaesvareessasnaraensns memeenonaeenn.| Lurning-shop 17

Saw-mill.......... 19
Henry Spring Company 16 45
Beardsley Soythe Company 28 110
Winsted Manufacturing Company 20
Hulhort Iron WOrKS . cacaveerereerienesotminconlonscrnsnnnnmremeasasassonaens 14-16(3) jeavr -
T, C. Richards Hardware COMPATY cevvoenmmeafoaeaoiaescnnsnnnnonnnnsaannes : 12 Transfers small power by cable to Winated Silver Plate Com-

. any.
Winsted HOe COMPANY - o vnnnneeeeenneeneeras |cvamaeammeaesnsmensnsmvmmaenns 21 . 55 pany

Mad river,

Empire Knife Company ...oeeeooeeeeo... ................................... 35.4nch National wheel, Inaverage year can tun full eapacity
. eleven months,
Georgo Dudley & Soleeieieaean ceneeeennaaas. Tannery
Jobn T. Rockwell....... JRPR U 1 SN
Wing Persons............. .| Feed-mill Lake stream empties into pond above the dam.

Thayer Seythe COMPANY. . ou.vinereniieaeaee|iiassamceeramceaeacraanraans Works closed permanently.
Winsted Foundery & Machine Company

Yew England Pin Company

Can run at full capacity by water-power about nine months.
Uses stenm in addition. Rents occasional surplus power to
a grist-mijll

Winsted Hoe Company ................ 10 40
Strong Manufacturing Company 7§ 38
Still iver below Aad river.

William L. Gilbert Clock (61078 121 - O O 18 72, Large concern, employing 200hands. Can run atfull capacity
'i by water-power nind or ten months. Ukes steaw in low water..

vy | | Leaky wooden dam on rock ledge.

[‘r;niied Manufacturing Company Scythes, corn-knives, etc.... 14-16 o ‘

Franklin Moore & Co.............. N 1t 1 nuts

R.Cook & Sons ... -| Norway bolts ant Wuls.- 3| ypq | One privilege.

................................ Fine carriage-axles soc-... !

)

a Approximate. 951
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Shortly below Winsted, F. Woodraff & Son use power for a grist-mill. About a quarter of a mile ahove
Robertsville the stream passes through a rocky gorge and over an abrupt fall. It is said that with a high dam 35
feet fall is available there.

At Robertsville, not far above its confluence with Sandy brook, Still river runs through another narrow
passage-way in the rocks, falling over 40 feet in o little distance. TFourteen feet of this fall and 25 or 30 horse.
power are here employed by the Union Chair Company.

Below the junetion of Sandy brook and Still river, sometimes the one name and sometimes the other is givey
1o the main stream, Thence to the Farmington only one power is in use, and that is at Riverton, near the mouth,
where the Bagle Company uses 14 feet fall and from 60 to 75 horse-power in the manufacture of seythes. A
grist-mill is supplied from the same privilege.

The Pequabuck river is a small stream draining 60 square miles, embracing portions of the towns of Burlington,
Harwinton, Plymouth, Bristol, and Farmington, in the latter of which it joins the Farmington river from the sonth.
It is very flat near the mountlh, but falls more rapidly above, and has a gravelly bed. TFormerly it was supplied in
part by Mine pond, which it is stated has now been drawn down and will no longer be used. Above Forestvillg
the stream branches, the south branch Deing the more important and receiving considerable assistance from South
Mountain reservoir, said to be half a mile long, but the area of which could not be ascertained. The reservoir fillg
regularly, and can be drawn down some 12 or 14 feet from full-water line. Although the Pequabuck furnishes a
large number of small privileges,(a) it is of no especial importance for power, and all the principal manufacturing
coneerns on its course have to rely largely upon steam. The most prominent users of power are the E. N, Welch
Manufacturing Company and Welech Spring Company, practically one concern. They have seven factories at
Forestville and Bristol, employ 400 hands, and have four dams on the Pequabuek; they can realize full capacity
from their water-wheels perhaps six or eight months in the year, but consider steam the prinecipal power.

THE SOANTIC RIVER.

This stream joins the Connecticut river from the east a couple of miles above the mouth of the Farmington,
It rises a few miles above the Massachusetts bonndary, running thence southwesterly into Connecticut, and draing
a total area of 118 square miles. The fall of the stream is not large, and in the main portion of its eourse seems
to be mostly taken up. Fhe section constituting the lower basin has a slightly broken and undulating surface, but
a8 a whole is comparatively flat. The soil is generally light and sandy, though clayey in some sections and more
or less alluvial along the streams ; it has been quite thoroughly cleared of timber, and is well cultivated in tobaceo
and corun.

At intervals along its course the bed displays ledge rock, usually red sandstone, and much of it shaly and
inferior in character. The dams at Scantic, Hazardville, and Scitico are built upon these ledges, and the same stone
is used in the construction of some of them. For a third of a mile above the Scantic dam the bed is of rock, and
this again crops out just above the mouth of Broad brook. Where the stream passes through meadows it is flat
and winding, the bed eomposed of sand and clay, and the banks are alluvial and low, rising from 4 to 8 feet above low
water. In those sections itis therefore impracticable to build high dams without flowing considerable meadow-land,
which, between Scantic and Hazardville, has been valued at $100 per acre, though it is probably somewhat lower
mnow. The volume is tolerably well sustained in the dry season, though less 80, a8 some claim, than formerly, when
the timber had not been so much ent away. The drainage basin being rather flat and its surface receptive of water,
the stream is not seriously affected by ordinary rains. A rise of 3 feet on the roll-way of the Scantic dam, about
100 feet in length, is considered large. The effect of a heavy rain at the headwaters is ordinarily felt forty-eight
hours later at the mouth; a heavy spring rain brings the stream up in half that time, and in the great storm of
‘October, 1869, it reached a very high stage in twelve hours. It commonly runs lowest in August. General Ellis
gives the least discharge as 35 cubie feet per second, and the mean discharge 139 cubic feet per second.

The Scantie river is without any storage reservoirs, properly so called, though the mill-pond at Somerville is
reported to be of good size; it would be possible to obtain a large flowage at other points, but on account of
submerging valnable farming-land the plan would be expensive. 1t is practicable to build a dam 20 feet high at
the site of the present one at Scantie, near the mouth, and the owner of the latter roughly estimates that it would
give a flowage of 100 acres.(b) Again, a dam might be built at Seitico to give a very large flowage, but the pond
‘would set back over the Hazard Powder Company’s upper privilege.

The Connecticut Central (¢) railroad crosses at Seitico, some 12 miles by general course above the mouth, and
below that point runs parallel to the stream at a distanee of a mile or a mile and a half from it.- Ascending from
the mouth to Scitico the water-privileges are, in order, as follows: '

1. At Scantic village, 33 miles from the mounth, is N. 8. Osborn’s saw-, gristv, and plaster-mill. The privilege
‘has been in use since 1729, and for a hundred years in the present family. Upon a rock ledge rests the dam, a log

a Ashuearly as can .be: learned there are 17 on the main stream and South branch,
b This plan wonld invelve purchasing the lower privilege at Broad Brook, occupied by a grist-mill,

o592 ¢ Leased to the New York and New Englang railroad, and by it denominated “Springfield Division”,
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gtruture, with the mill at one end. .A fall of 5% feet is obtained, under which are run five tub-wheels, rated at 15
lorse power eaclh. For ﬁvc months in an average year they can all be run at full capacity, with a wastage at the
ame time on the dam, but in an extremely low stage only one wheel can be run without drawing down the pond.

" Delow the dam the stream is about 40 feet wide, and thence to the mouth Las & fall, in low water, of 18 feet.
In high stages the Oonnecticut_ river sets 1?ack to the dam, and in exceptionally high floods, such as that of 1854,
has been known to cover it entirely from sight. In some years no trouble is experienced from backwater, while in
others it hinders more or less for four or five weeks.

FBstimate of power at Scantic village.

RAINFALL OF BASIY, ) Flow per
: : second,
Stage of river. Dr:;;l;ge fav%ﬁxggd Theoretienl horse-power.
. : or the
Spring. | Summer. | Autumn. | Winter. ‘ Year. hours,

Inches. | Inches. | Inckes. | Inches. || Inches. | Sq.miles. | Oubic feet, | 1 foot fall.

5% feet fall. ?20f€. Jall.(a)-

Low water, ATy FOAL-ceoceemnercoorromursnucnaacs ] a5 2,84 16 57
Tow Water, AVOIAE0 JeAT. cocecraaacaanencrnnanes 11 11 12 10 44 104 40 4,54 25 T o1
Available 10 months, AVErage FeaT. ceerraaasancae 45 511 o8 102

@ See preceding remarks.

2.4, From Scantic to Hazardville, a distance of 6 miles, the stream has a meandering course through meadows,.
and is mostly smooth water, At Hazardville is the extensive property of the Hazard Powder Company, embraeing:
o total fall of 46 feet, divided into three privileges, each improved by a dry-stone dam. Canals, enlarging at various
points into ponds of moderate size, convey water from the dams to the different mills, which are much seattered.
The company also owns two privileges at Seitico, one of them in use for its works and one unimproved. The
aggregate number of wheels in use on all the four utitized privileges is twenty-four, with an estimated total of about
300 horse power; 200 horse-power of steam is also employed. In an average year the wheels can be run at full
capacity for about eight months.

‘5, Paper-mill privilege, with 12 () feet fall.

6. Privilege at Scitico, occupied by Spencer & Charter’s 4-run grist-mill. The dam is of horseshoe shape, and
is a fine cement-masonry structure, about 80 feet long, 20 feet wide at the base, and nearly as wide at the top. A
fall of 12 feet is in use. ' .

7. Fall of 9 feet, unimproved except by the remaing of someold work; owned by the Hazard Powder Company
and held for its own use. ' ) :

8. Hazard Powder Company’s upper privilege, 163 feet fall.

Broad brook is a small stream joining the Scantic at Broad Brook village. It has but slight value for power,.
and is used by only one concern of importance—the Broad Brook Company, manufacturer of fancy cassimeres, and
running 16 sets of cards. There is a pondage of about 8 acres above the dam, but there is no storage reservoir on
the stream for improving its dry-season flow, although it is said that one conld be bnilt at Melrose. The Bread.
Brook Company runs its mill principally by steam, but it has two water-wheels, each of 60 horse-power, operating
under 24 feet head. About 30 horse-power in all can be obtained in the lIowest stage of water, but the full power
of the wheels is not realized more than one month in the year. There is a small grist-mill below and there are two-
saw-mills above on the stream.

THE WESTFIBLD RIVER.

The main branch of the Westfield river rises in the town of Savoy, in the northeastern part of Berkshire county,
Massachusetts, It flows thence southeasterly through portions of Hampshire and Hampden counties, and empties:
into the Connecticut at Springfield, having a total length of 55 miles. Twenty-two miles from the mouth it receives-
the West branch, and 2 miles above, the Middle branch. The Boston and Albany railroad follows up the main
river from Springfield to Huntington, and then continues up the course of the ‘West branch; the New Havew and.
Northampton railroad crosses at right angles to the course of the stream, at Westfield, but otherwise the drainage
basin of the river, comprising 514 square miles, is without railroad facilities. The following data will give some-

iden of the slope of the West branch and a portion of the main stream: 053
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Table showing the fall in the Westfield river.

! Elevation | Fall
f | s all per
| of water- | Fall Distance . .
TLoecality, surface | between | betyween bf&;gm Authority for elevations,
: above | points. pointa. points.
| sealevel |
t
% Feet, E Feet, Miles. Fect. ‘
! 200 | Boston and Albany Railroad profile,
Becket, West braneh ..ooovvvnavniainnannia, i 1, 200 § } o8 - 0.8 -
Lo 3 D R 512 | .
Chesler, West DIANCE cocovvvrvnnssoanonacnene ‘ 57 \| § 17 T 1.0
Huntington, main river.cicoaeceiiiinseciienns [ § 198 l Do._
Top of Salmon Falls dam, Russell ... ‘} 232 \ 1 100 J» n 20,3
ton’ \ ‘ 3 Re nrt of committee for totechon
Top of Horton's dam, Westfiold vaauasennennnn. { 132 § 2 l ort)‘ xt of Sommitice for D
’* Tap of canal company’'s lower dam, Mittineague. | 93 } 55 j 11 8.5
H 0
i

Mouth of river at low water...ccomaeeienss [ 28

The country drained by this river is very hilly, and toward the headwaters is even mountainous, with
many steep and rocky blopes, and as the storage reserveirs are neither numerous nor very large, rainfall quickly
finds its way into the main water-courses and produces rapid fluetuations in volume. Low water lasts usually from
the middle of July to the middle of September. There is often a period of high water from the first to the middle
of October, while the spring rise comes in March or April. The ordinary spring-freshet depth on Chapin & Gould’s
dam, below Huntington, about 200 feet in length, does not exceed 6 feet, thongh that is sometimes also reached in
a summer storm; but on December 10, 1878, water poured over the dam 12 feet déep, flooded the lower part of the
mill, and blought down stream huge masses of rock, tons in weight. The circumstances of this memorable flood
were, brietly, as follows: On the date of its occurrence there was already on the ground a moderate depth of snow,
ot exceeding 6 or 8 inches. Tt rained steadily during the day, but the falling water was absorbed and held by
the snow, without either running off or penetrating the frozen surface underneath, and fhe streams gave nc
indication of a dangerous rise. At four or five o’clock in the afternoon, however, the weather changed and became
very warm, The snow melted with great rapidity, the ground was soon bare, and by ten o’clock at night an
immense volume of water was pouring down the channel of the stream. The flood was not of long duration, its
height being maintained but an hour or so, but great damage was done along the whole course of the Westfield
river; dams were. injured, the railroad was overflowed and washed out in places, and farms and villages were
inundated. Of the main portion of the river there is nothing especially important to be said as regards ice.

Surface-ice is sometimes held back in the mill-ponds, and sometimes runs out when yet thick and strong. It is °

well broken up in going over the dams, and does not appear to cause serious trouble, although it occasionally
gorges and produces a temporary set-back in the river.

It is difficult here, as with the other streams that have bcen described, to get any accurate data concerning
the reservoirs, but such facts as could he obtained as to their location and size are given below:

Drineipal lakes and reservoirs in the Westfield River basin.

Name. ‘ Locality (toww), xf}aﬂgl:éix;. Remarks.
. . B . i
| Acres. :
Windgor pond veeeesvesenscaneaninnicnnaaiaann. L WIRABOL eeae e iecneieaniananeeas | 107 | Tributary to main river. Area as given by H. F. Walling—see Ap-
i [ i pendix B, Report of the Massachusells State Boord of Health, 1878.
Reservoir owned hy L. L. Brown Paper Com- | Near Cummington village ...... 200 (%} : Power naed at ontlet. Aren as sfafed by officer of company ab South
pany. | Adams. Tributary to main river,
Norwich pond seveuaracersvracenincrananaeranes Huntington.eeeeecamancvnnianae, 128 Tributary to main river, but not now in use as a storage reservoir,
. though formerly so employed. Area as given by Wallng,
Center pond (Teservoir)icvvesvvaccrarerennnan wo) Becket oo 163 Tributary to West branch. Area as given by Walling.
Yokom pond (Peservoil) .veecesvencrercennrseniineses 30 onens y us | Do,
A DU POBEIVOIT - vreecivreans vemeanmscavnesnnns Probably in Becket......ovinen| conacacennn. i Tributary to West branch, and said to be larger than either Center or
Yokum pond.
Wheeler TeBEIVIHT « caee e ncveviescrvaaaens Becket........ S mreme e 100 ‘ Tribetary to West branch. Area as given by Walling.
Rudd pond (reserveir) ... PR [ TN . . 96 Da,
Chureh’s reservoir.. e [ Middlefield (7) ...... V[ eesvnenaens.| Tributary to West branch.
Long pond.,crveas Blandford ...l eoiviviiinnenn. 150 Tribntary to Little river, Aren as given by Walling,
Blair pond .oovoioias 215 Do.
North Meadow pond... 80 Do,
Congamnek pond...... v em e e . . 589 Outlet through Great brook. Area as given by Walling.

General Theodore G. Ellis has given the least discharge of this river as 500 cubic feet per second.(a) This is &
high discharge, corresponding very nearly to a cubic foot per second per square mile of drainage area, and, judging
also by the experience of the mills on the river, scems considerably too large. In the same report, written in 1874,
Uenoml Llhs placed the gredtest discharge at about 28,600 cubm feet per second, but subsequently, in the great

54 a Surveys and Examingtions of the Cannectwut River, page 55,
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freshet of December, 1878, this figure was certainly much exceeded. In bis report upon a plan for protecting the
town of Westfield from damage by floods, Mr. Hiram I'. Mills, of Lawrence, gave the greatest flow of the river
during the freshet alluded to at 53,000 cubic feet per second on the Salmon Falls dam and 46,000 cubic feet per
second on the Agawam Canal Company's dam.

Ascending the Westfield river, smooth water continues from the mouth to within a quarter of a mile or so of
Mittineague, where is located the first dam. A rocky shoal then begins and stretches up past the-village being
interrupted only by the fall and slack-water of the dams. The banks are rather high and steep, and in p]ac,es rise
vertically from the river, being composed of a shaly red sandstone which crumbles away with exposure.

The lower privilege at Mittineague is owned by J, L, Worthy. A low timber dam, resting on a rock ledge,
runs diagonally across the river, with a mill at each end. On the south side power is leased to the Worthy Pa-pe;-
Company, manufacturers of fine writing- and ledger-papers. The tail-race on this side runs for an eighth of a mile
down stream Dbeside the bank, in order to gain advantage of the shoals below the dam. The fall on the privilege
is pominally 10 feet, but is practically only about 8 feet much of the time, the tail-race having filled up somewhat.
At the north end of the dam is a 2run grist-mill owned by Mr. Worthy and leased to H. C. Bouton. The paper-
mill runs part of its machinery 10 hours and part 24 hours per day. It has the first right to water, and thronghout
ordinary years has a sufficient supply, but for two months in the summer of 1882 could only run at two-thirds
capacity, and the grist-mill was shut down altogether during that time. Backwater from the Connéctieut troubles
here during freshets, and especially when the two streams are high at the same time. The ordinary depth of
backwater on the wheels from freshets is perhaps 2 feet, and 6 feet is reached in extreme cases; the former amount
may last three or four days, but the paper-mill is never entirely stopped by backwater for more than two days. Ice-
gorges sometimes form in the river below and produce a temporary set-back, but hinderance from this source is
peither serious nor lasting. .

The Agawam Canal Company’s privilege, in the same village, succeeds the one just deseribed: A timber dam,
with roll-way 457 feet long and 134 feet high, extends across the river half a mile or more above the mills, A canal
runs down the north bank past the rapids, and supplies, in order, the Southworth Company, manufacturers of
fine writing and ledger paper; thé Agawam Canal Company, owners of the power and manufacturers of cotton
goods—sheetings, shirtings, and drillings; and the Agawam Paper Company, engaged in the manufacture of fine
writing paper and bristol-board. Backwater from tbis dam reaches only about a third of a mile, and is succeeded by
a second dam, a log structure with roll-way 358 feet long and 6 feet high, which sets back the stream perhaps 2
miles with an average width of say 300 feet: No power is used here, and the reservoir merely serves to pond
water for the use of the mills below. ' . : v

Including both falls, the canal company owns in all about 39 feet, 6 feet at the reservoir dam and 33 feet at
Mittineague. At the latter point the fall from the canal to the river varies from 29 feet at the Southworth mill,
to 83 feet at that of the Agawam Paper Company. The canal company has leased 132 horse-power to each of
the other two companies, and itself runs wheels having an aggregate rated capacity of 350 horse-power.
There is good building-room near the railroad station for another large mill, but unfortunately power is lacking,
and the privilege is, practically, fully developed; an additional mill could not be sure of water for more than six
or eight months in some years. Tor four years previous to the summer of 1882 there was constantly enough water
for all the mills, but during that season the supply ran short and caused more or less stoppage at the lower mill.
For two months it was necessary to rely largely upon the reservoir; for one month it did not fill at night, and the
water-surface was at times from 26 to 32 inches below the crest of the dam in the morning. The practice is to
dray down the reservoir not more than 45 inches, as below that level sufficient water is not obtained to be of much
assistance. , :

Anchor-ice runs in the canal and bothers somewhat by clogging the wheels, but they are never stopped more
than two or three hours from that cause. As has been mentioned concerning other New England privileges, so
here trouble has occasionally been experiencéd from the canal having been drawn down in winter so thet the thick
gurface-ice settled; the water afterward rose on top of the ice, and, freezin‘g, formed so thick a mass as seriously to
interfere with the flow. : 4

' At Mittineague the land rises from the river to hills of moderate height, and then spreads out gently undulating.
It is-fairly cultivated in tobacco and corn, and shows occasional patches of timber. Above the village the stream
comes through a range of hills, and then, for a long distance above, its course lies through a level plain, in whick ig
Westfield, the most important place on the river. The stream appears to be generally quite flat in this section, and
althongh the table of elevations, previously given, indicates a fall of 39 feet from the top of Horton’s dam at
Westfield to the top of the lower Agawam dam, or over 20 feet between the foot of Horton’s. dam and the top
of the upper Agawam dam, this latter fall seems to be nearly all utilized in giving the stream a smooth, uniform
ﬁO'\V.Without shoals of any importance; and diligent inquiry only elicited the opinion that there is no available
Dl'f“l(’ge in this distance. It was stated that some years ago the Agawam company talked of raising its upper dam
4 feet, and that objection was made by the owners of the lower privilege on Little river from fear of backwater.
The dam at Westfield is close by the Boston and Albany railroad station, and near the foot of what were

formerly ealled the «Half.mile rapids”, a series of rocky shoals. Tt rests mainly upon a rock ledge, w;hrmh also
o ‘ : 55
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extends out :mder the north bank, but which suddenly drops away ou the south side of the river before reaching
the bank, The old dum rested entirely on the ledge, but after the flood of December, 1878 («) it was extended at the
south end in beyond the ledge, over a guicksand bed, and there rests upon a foundation of piles. The pregent
length of the roll-way is stated to be about 450 feet and its height 6 or 7 feet; it is built of 19gs. The mills ang
shops are located at either end of the dam, and are of small size, there being two or three 'estabhshments ina single
building. Oun the north side are 4 saw-mill and planingmill, a 4-run grist-mill, a machine-shop, the Acme Whip
Compuny’s works, the Warren Thread Mill, the Pierce Steam Heating Works, and a concern for the manufacture
of cotton-waste; on the south side are two shops manufacturing, respectively, whip-snaps and whip-stocks.

This privilege is owned by Mr. Samuel Horton, who rents power to the various manufacturers. The {all iy
about 10 feet, and the effective horse-power is estimated at from 300 to 500 for the greater part of the year ; 160 or
200 horse-power is now in use. The pondage above the dam is not large, being confined within the natural banks of
the stream. In the dry season the supply of water is liable to be very irregular; when the mills farther up stream
are allowing their ponds to fill, searcely any water comes down, and the power sinks very low for a time. Such
ocenrrences are exceptional, however, and aside from those times the available power may be estimated as below:

Bstimate of power at Hortow's privilege, Westfield.

24 hours.

’ . RAINFALL ON BASIX. Floc‘z per
, Drajuage | Secord, Theoretical horse-
Stage of river, e - ; aren. X}vgrtszllg‘;:a power.
Spring. | Summer, zAutumn.t Winter. | Year. e :
i

E Inches. | Inches, ‘ Inches. | Inches, Inches. | Sg.miles. | Cubic feet. § 1 fovtfall, |10 feet fall.
| ‘ '

Low water, dey year..oocoeiaaaa.. 1 { : - : [ 80 0. 68 90

! Low water, Average year............ - 12 133 | 14 1% 50 360 140 15, 90 160

| _Availible 10 months, average year... | j f ! [ [ 1 210 23. 80 240
i i

Tor 3 or 4 miles above Westfield the course of the river continues throngh a flat country, with no woods or
consequence, but settled and cultivated; the bed is gravelly, the banks are of only moderate height, and there
is but slight fall to the stream. Near what is known as the *“Four-mile house?” it issues from the mountaing, and
it is said that by building a dam just above this point and running a canal out upon more open ground a fine
privilege could be developed. The fallin this section is owned by various parties having land adjacent to the
course of the stream and the nmount available for such a power as has been mentioned would of course be governed
by the height of dam and length of canal. Between the foot of the Vernon property at Salmon Falls and the top of
Horton’s dam at Westfield there is an unimproved fall of 54 feet, the power of which can be judged by eomparison
with the estimate made for Horton's privilege. ‘

For a mile above the Four-mile house, to Salmon Falls, the stream lies at the bottom of a deep valley, the
mountains rising on either side with steep and rocky faces. The Boston and Albany railroad and a carriage road
follow the valley, high up from the stream, the former on the north and the latter on the south side. The space is

too coutracted for the improvement of water-power in this portion, but at Salmon Fallg, 5 miles above Westfield
and 2 miles below Russell, the valley widens out somewhat and the stream foams down over great outcropping
masses of granitie rock. :

On theupper part of the falls a beavy masonry dam, the stones tied together with iron dogs, runs in an irregular
line across the river from one ledge to another, the mill being built close to the dam on the south bank. The
privilege is owned by Vernon Brothers, of New York, and is occupied by the Vernon paper-mill for the manufacture
of all kinds of fine writing paper. The fall in use is 24 feet, and the proprietors also own an additional fall of 22
fect immediately below, extending to a pool at the foot of the falls. Tive water-wheels, with an aggregate capacity
uf 540 horse-power, are in use, and in an average year can be run at full capacity about nine months. For the rest
of the time the supply is more or less short, but it is estimated that 240 horse-power can be obtained 10 hours per day
in the Jowest stage of the river. A 330 horse-power steam-engine is run during low water. From November, 1881,10
July, 1882, the works were run entirely by water-power, but from that time on to at least the middle of September,
when the stream was visited, steam had to be used as auxiliary power. The pondage lere is not great, but is
sufficient to run the will for several hours withont any assistance from the. stream during that time. Two hundred

hands are employed, and part of the works are run 10, and part 24, hours per day. ;

Between Salmon Falls and Huntington the rise continuey rapid, amounting to 123 feet in the distance named;
the bed is gravelly or rocky, and the valley is wach of the way narrow. It is probable that several good privileges
might be developed here,  Perbaps three-quarters of a mile above Salmon Falls there ave gravel shoals, and on the
south side of the stream the land rises gradually from the immediate bank, which is of fair height.

About a quarter of a mile below the present depot at Russell the Boston and Albany railroad formerly crossed
the viver; it then continued, say three-quarters of a mile, up the west bank and recrossed. At the lower crossing &

@ During that flood the water rose 14 feet above the crest of the dam. The roll-way was afterward made 80 feet longer in order o
give greater length of overfall and thus to diminish the rise bove the dam in future fresheta,
256
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granite ledge rises 20 feet above thg water an;d extepds across the river, forming most of the way a natural dam,
Three piers and the west abutment of the old b‘r]d ge stﬂ% remain. At the road bridge, a quarter of a mile np streaw,
the river is from 175 to 200 feet wide. It continues rapid down to the ledge, and probably falls 6 feet in the last 600
feet. Approaching the ledge it contracts, runs between two adjacent bridge-piers, and at one point, indeed, is at low
water confined to a width of 10 or 1!5 feet. There is good building-ground immediately below on the east bank,
adjacent to the railroad, and possxb‘ly the ledge itself could be conveniently used in part for foundation. The
pr;}sen_t railroad grade is about 23 tgeb above low water at the old bridge site, and in improving the privilege it
would be necessary to provide a sufficiently long roll-way to gnard against a rise on to the track in high water, but
probably a dam 10 or 12 feet high could Dbe raised without any danger. Or, if desired, a dam could be built
somewhat above, and a canal run down the west bank, Immediately below the natural dam there is smooth water

for some. distance.
Istimate of power onefourth of a mile below Kussell station.

Flow per
second,
averaga Theoretical horse-power.
for the

. 24 hours.

Drainage

age of river.
Stag ver arew.

|
8q. miles. | Cubie feet. § 1 foot fall. | 10 feet fall. | 15 fect fall.

Low water, A1y year........ceeeiannn.. 1 i 70 .95 80 120
T.ow water, AVArago year....veeese.en.. 325 120 13, 63 140 200
Available 10 months, averagoe year .... J

190 21,68 220 | 320

The npper of the old railroad crossings, three-quarters of a mile, more or less, above, has also been suggested
asa good site for a dam. The bed and banks are there gravelly, the latter rising 25 or 30 feet above low water,
and the railroad track is about 25 feet above the stream.on the east side. If a dam of good height were built there
and a canal run down the west bank, advantage might perhaps be taken, part of the way, of a depression inside
- the old railroad grade; but if carried far the canal would be likely to encounter some rock.

Between Russell and Huntington, and about 2} miles by road below the latter point, is Chapin & Gould’s
paper-mill, employing 120 hands in the manufacture of blank-books. The dam has a roll-way about 200 feet long,
and raps out upon massive ledges which here fill the stream. It is in two sections, which from the shores malke
an angle with ifs vertex down stream. TFormerly the structure was entirvely of stone, but in the flood of 1878 if
was partially carried away, and one-half has since been replaced by a crib-work bolted to- bed rock and filled with
loose stone. The fall on this privilege is 215 feet, and the wheels used have an aggregate capacity of 316 horse-power.
The 'mill runs 24 hours per day, and can be operated at full capacity by water-power ten or eleven months in an
average year, Messrs, Chapin & Gould also own, and hold for their own use, 18 or 20 feet of fall immediately below
this privilege.

The next power is at Huntington, a short distance above the month of the West branch. It is owned and
occupied by the Chester Paper Company, employing 70 hands in the manufacture of writing paper. The dam is
bailt upon @ rock ledge most of the way across, but the ledge drops away before reaching the east bauk, and there a
partion of the dam and the east abutment rest upon quicksand. The stracture is a lag crib-work with stone filling.
It was originally started as a stone dam, but the foundation proving unsunitable the plan was changed and the dam
built asstated. Ithasa straight roll-way about 266 feet long between abutments; the height at the crest is 14 feet,
from which point there is a slope both ways, the down-stream slope being prolonged Ly an apron making a small
ungle with the horizontal. The width at base, from the foot of the back slope to the end of the apron, is about 50
feet.  The main part of the dam was built in 1870, but the flood of 1878 earried away, the east abutment and made it
necessary to extend the roll-way 60 or 70 feet. The mill was also injured at that time, and & three months’ stoppage
of work was forced. The original dam cost $14,000, and the repairs made in 1879 cost $8,000. The east abutment
is now a crib-work. The west abutment, which rests upon rock and is upon the same side of the river as the mill,
is lieavily built of cemented masonry, measures, at the top, 11 feet with the stream by 20 feet inshore, and rises
about 10 feet above the crest of the dam. It is continued in shore and up shore by a masonry bulkhead and river-
wall, the former pierced by three gate-openings each about 2§ by 4 feet in size, The pond is of moderate size, and
flows but very little beyond the natural banks of the stream. At the mill, which is immediately below the bulkhead,
afall of from 14 to 16 feet is obtained, and old wheels, estimated to furnish in the aggregate about 140 horse-power,
are ran.  This amount of power can be realized, it is thought, 24 hours in the day for nine months in the average
year; the flow is quite variable, however, and during ‘the two months of July and August, 1882, the works could
1ot be run at more than one-fourth capacity a part of the time.

The Chester Paper Company owns the right to a reservoir on Norwich hill, in the town of Huntington. Itis
a natural pond of 100 acres or more, raised by a dam so as to flow not over 200 acres, and could be drawn down 8
or10 feet. A dispute with the county commissioners as to the character of certain improvements in the dam caused
t}le use of this reservoir for storage purposes to be given about the year 1880 or 1881. It could be relied npon to
fill only once during the year. It is a general opinion, and undoubtedly a correct one, that the main branch of the
Westfield river might be well reservoired. ’
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Tmmediately suceceding the privilege last described, and situated clf)se to the village of Huntington, on tpe
main stream, is a power owned, two-thinds by W, P. Williams and one third by H. B. Stant.on. . I.t is used for the
manufacture of ax-handles, and by o saw-mill and a grist-mill.  'When all the works are running it is estimated that
about 75 horse-power is in use, and in very low stages of the river there is no surplus water. The dam is a log exiy.
work with stone filling, has a sloping face, and a horizontal apron 11 feet Wid_e. It rests partly on ledge rock and
pattly on gravel; the eust abutment is of ¢rib-work, and the west, next the mill, of stone. Tl.le dam is 260 feet long
between abutments, 8 or9 feet high, 36 feet wide at the base, including the apron, an.d was bl_nlt in 1875 at a cost of
$9,000. The flood of 1878 washed around the east abutment, and 75 feet into the adjacent high gravelly bank, but
did Bot injure either the abutment or the dam, Immediately from the gate at the west end of the dam water ig
carried through a wooden tube of 4 feet internal dinmeter, first to the grist-mill and then to the saw-mill, The
present fall is about 10 feet, but by excavating the tail-race it is to be increased to 12 feet, The {reshet-rise on the
dam is ordinarily from 3 to 5 feet. but in December, 1878, it was 12 feet.

Ascending the main or East branch of the Westfield river above Huntington the fall is found to be rapid and
constant; it is said that a railroad survey has shown the average descent from West Chesterfield to Huntington,
a distunce of 12 or 14 miles Ly general course, to be 18 feet per mile. The river-bed is composed of ledge rock
at many points, and elsewhere of gravel and bowlders, The banks are variously of gravel or rock, and are of
good height. The flowage would not commonly be large, although such might be obtained in places bya high
dam. The valley is frequently narrow, with high steep banks to the stream; but there are numerous intervales
where the hills recede and the river is bordered, nsually on one side only, but sometimes on both sides, by narrow
meadows.  The immedinte valley is sparscly settled, and often contains the poorest land. The hill-slopes vise on
either side abrupt and rocky, well wooded, and where cleared are mainly devoted to pasturage. But ascending outof
the lower valley the country stretehes away, still hilly, but with long, gentle, and beantitul slopes of fine (arming land,
irass, corn, potatoes, and stoek ave principally raised. In the vicinity of Huntington chestnut and red-oak are
the ehief varieties of timber. Chestnut continunes for 10 miles up the main.stream and 4 miles up the Middle
branch, and is sueceeded by hard wood and hemloek above on both streams. In the neighlbiorhood of West
Chesterfield beech, hireh, and maple are the more common trees.

Freshets and ice-runs are probably more noticeable on .this part of the main river than toward its moutl,
where there are more dams and a greater storage, The stream rises from 6 to 12 hoars after a heavy rain, and
then vapidly recedes.  An important disadvantage to the use of water-power in this section is the absence of railroad
facilities, the Boston and Albany railroad leaving the main river at Huntington and ronning up the West branch,

There is no power in use between West Chesterfield and Huntington, although there is a large fall, of probably
over 200 feet, in this distance. A considerable portion of thismight doubtless be put to use, and a few of the more
prominent sites will here be considered. ‘ ’

At Norwich Bridge, o mile and a half above the point of nnion with the West brauch, a rude dam of cobble-
stones years ago diverted water into a race whieh ran 250 feet dowu the east bank to a satinet-mill. The dam was
carried away in an Oetober freshet and the power went into disuse. The location is {air, but it wounld not he
practicable to Duild any but a low damn, because the banks are low above. The river is about 140 feet wide at
Norwich Bridge, and between that point and the next privilege to be deseribed the Middle branch comes in.

The next power is owned by Mr. 8. 8, Stowell, who resides a short distance below Norwich Bridge on the east
side of the river, The stream cuts through a gorge, and is hemmed in by rocky walls rising almost vertically irom
30 to 50 feet; it dashes through this cut with rapid fall over rock ledges. very facility is offered for a dam, strong
and secure, of almost any desired height; while above and below the gorge the hills recede so as to offer, in the
one cuse large flowage, and below, a fine site for canal and buildings. Two rocky shoulders projecting on either
side of the river present natural abutments for o dam, which would run diagonally across the stream, with a length
of probubly from 200 to 250 feet. A canal could then be carried out on the west bank a little way, that side of the river
being the more favorable for building; some rock-blasting would very likely be necessary. Mr. Stowell’s privilege
is 2% miles by road from Huntington, and certainly possesses fine natural advanta ges. Oune-half or three-quarters
of a mile above Stowell's privilege there is another finesite.  Theriver here runs south and then bends shm‘p]y to the
west.  The enst bank is gravelly, and rises steeply from the water 25 feet to the highway. A short distance back
from the water the west bank also rises to a hill. A dam of good height could be built. The canal would naturally
be carried on the west hauk, and would soon strike n hroad flat, surrounded in part by the river-bend and with
abundant building-reom. The river-bed at this point is covered with gravel and bowllers, and is about 150 feet
wide between banks. '

At Kovightville, 4 miles above Huntington, the viver ruus for several hundred feet between almost vertical
cliffs, with swift enrrent and rapid fall, - These cliffs rise from 80 to 50 feet at once from the water, and are composed of
strato, of mica-schist, dipping to the westward at an angle of at least 75 degrees. The stream varies in width
from 50 to 75 or 100 feet. A little below the foot of the gorge a ledge of gray granite runs diagonally across the
river and affords a splendid site for a dam, The rocks project from 3 to 7 feet above low water, and so completely
close the channel as to cause an abrupt pitel of about 2 feet, At the west end of the led ge the bank rises, rocky
and nearly vertical, 30 feet or so,  The east bank also shows ledge rock closeqto the water, but farther baek it is
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covered with & gravelly soil and has a gentle rise. A high dam could be bailt here, and a mill located either at
its enst end or upon & short race to be run down that bank., The valley is sufficiently open to accommodate a
mill of good size and a moderate nonmber of houses within a convenient distance, but the location is not suited to
4 large village. A number of years ago the power l}ere was in use by a saw-mill, a grist-mill, a bedstead-shap, and a
Jarge factory for the manufacture of ¢hildrew’s carriages and sleds. The owners at that time had not much capital,
and the power was never fully improved. The dam was built upon the granite ledge which has been mentioned, and
was a wooden structure ; it was partidlly destroyed in 1869, and two years later the remainder was swept away.
At present two-thirds of the privilege is owned by Alonzo Clark, of New York city, and one-third by Webster
Herrick, of Northampton, Massachusetts. The available fall owned is stated at 21 feet, the power corresponding
10 which may be estimated as below: * ‘

“Bstimate of power at Knightville.

RAINFALL ON BASIN. - eF low 1
Stage of river. Drainage |P ul;%‘rff%( 4 Theoretical horse-
) arca. | GVOES power.
Spring. | Summer. | Antumn. | Winter, Year. hours
. X Inches. | Inches. | Inches. | Inches, Inches. § Sg.miles. | Cubiofeet. § 1 foot fall. | 21 feet fall.
Low water, ATy Yenr.cevovveursincens I 80 3.41 70
Low water, Average year....ccuueenn. 113 13 18% 10 48 158 50 5, 68 o120
Available 10 months, average year... 80 9, 09 I 190

At the road bridge shortly above Knightville the river measures from 90 to 100 feet in widih. A half-mile or
50 above that village a dam could Dbe built, though the banks are not especially favorable, and a canal conld be run
down the left bank to a fine open spot. Above this point the bighway is low and near the river, and any but a
low dam at the locality mentioned would probably cause it to be overflowed during high water. :

Within about 5 miles of West Chesterfield the valley grows narrower, and building-room is not so abundant
as below. Some 4 (a) miles below the village, and close by the carriage-road, a rock ledge crosses the river belween
high banks. A canal could be extended a short distance on the right bank, and room would be obtained for a mill
of moderate size, but the space is rather limited. Below the ledge the left bank is alluvial and sandy in' places.
The river is here from 75 to 100 feet wide, and the rock strata are, as elsewhere in this section, nearly or quite
vertical. The privilege is a fairly good one. ' .

Just above this locality there is an old log dawm running in a V-shape across the stream on a ledge. It is leaky,
and in poor condition generally ; the north end is broken away, and all the water of the stream passes through the
breach and through the old dry-stone bulkhead immediately adjacent. . The will is gone, and there is but little
building-room close to the dam, though by carrying a race 100 feet down the bank abundant open space would be
reached where a valley puts baclk from the river. The fall over the dam is probably not more than 6 feet.

About a mile below West Chesterfield the stream is inclosed for a considerable distance by smooth vertical
~walls of solid rock, rising on the west side 20 or 25 feet from low water, and still higher on the opposite side. The
river is perhaps from 100 to 150 feet wide, and the west bank is succeeded by open ground suited to building.
Many years ago the river is said to have been dammed ati this point and power to have been used by a woolen-mill
and two saw-mills, but they were all carried away in a great flood in January, 1839. The stream is so confined
by the vertical walls which hem it in that a dam of any eonsiderable height in the gorge would probably cause &
dangerous rise during high freshets. In December, 1878, the river is said to have risen here 34 feet above low
water and to have overflowed its high banks.

The last privilege to be noticed is in West Chesterfield and is owned by Seth A, Healy. A V-shaped log dam
extends across the river, with dry-stone abutments, and a roll-way about 1560 feet long. A race perhaps a third of
a mile long runs down the east bank to a small factory, where are made plane-handles, saw-handles, and gun-
tubes. The fall on the privilege is stated to be 17 feet.

No examination was made farther up this stream. There is said to be no other power in use before reaching
0ummingtou, where there is a paper-mill, with some other concerns of small size. At West Chesterficld the ordinary
spring-freshet rise, where the river runs freely, is about 4 feet; but in December, 1878; there was a depth of 12 feet
on the dam, the banks were flooded, and much damage was done. Ice of an ordinary thickness of about 2 feet runs
down the stream in spring, and oceasionally gorges in this section, though not often.

—,

a These distances were estimated, and may not be accurate.
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Principul water-privileges on the Westfield river, from West Chesterfield to the mouth,

|

|
THEORETICAL MOREE-POWER, |

|
valifv ainage | 5 i]e v .
Foclity: Dglr'é":”o [ Fal. Low water, LO‘Y water, 18}1‘1;‘11(};311‘111(:3, N Remerks

[ dry year. average average

l‘ ‘ year,

Sq. miles. i Feet
West Chesterfield. oo oeiornminraeaciaan.. 109 ‘ b R O Powoer used, in part af least.
Ono mile helow West Chesterield (g) ... ..., | L eT 03.98 b6, 82 | Rocky gorge, .
Four miles below Went Chesterfield (i) . ‘ b9y b3, 98 B6. 82 | Haslog dam, say 6 feet high.
Il wile ubove Knightville (e} ...... baal 5. 6B 19,89 | Good site,
Krdphtwilla (1) coviemenvnevonaennnn i 70,00 120, 00 100,00 | Power formerly used.
Say o miles above Tuntisgton @) ..o.oeeia. ] b4, 54 7,45 b1k 63 | Good site,
Say 23 miles above Tuntington (6) .. ccneeno . ) b7.9% p1s. 63 | Stowell's privilege. Tine power,
Norwich Bridge{a) v vvenninninnvaneaan.. b7.95 51363 | Formerly used. Small power.
Huntington .voces coviniiiiviciiiiimcnenevns focmmeameana ) 18 Beacavnnai i imiee e eeea Privilege owned by W. P. Williama aud I, E. Stanton, In
i ; use by saw-mill, grist-mill, and ax-handle factory,

B TP

IO 140 horse-power in uge by Chester Paper Company,
Say 24 miles helow Huntington

416 horse-power in use by Chapin & Gould's papermill,

B & TR Owned by Chapin & Gould, Not vtilized, but reserved for
their uge.
Suy 3 mile above Russell station, oo e L13. 63 021,58 | 0ld Boston and Albany railvoad crossing.
Say 4 wile below Russell station cooo..ceaaee. b1, 63 121,58 | Ol Boston and Albany railread erosging. Rock ledge and
| roudl site.
Hantington to Salmon Falls oon s ovianinnn.. [T B2 650, 60 Total amount of undeveloped full
Sulion Talls o e oii e, I‘ 34t RE N . 540 horse-power in use by Vernon paper-mill,
Do . g2 U P eolaees .- Not utilized. Owned by Vernon Brothers.
Say 4 wiles above Wes L. on b15, 60 128,86 | Stream igenes from monntaine,
Sulmon Fulls to Weatil ld. . . 460, 00 Bed, 00 1,280.00 | Total amount of undeveloped full,
Weattleld cooiiniiiaiiian b 40, 00 168 vt 240.00 | Horton's privilege; from 150 to 200 horse-power in use.
Mittineague .coaen... S T Reservoir dam,  No power used,
Dt e e lmweesvrens a3 k. T Trtilized for paper and cotton manulaeturing.
T i e et e i ............ [E5S {U - S PR PR, Ttilized by paper-mill and grist-mill.

a Tu the sites here mentioned it is not pretended to embrace 11l that might be utilized, but ouly gome of the move prominent ones.  As previously stated, there
is probubly o fall of over 200 feet between West Chesterfichd and Tuntington,  Tts exaet nmount s uncertaing ncne of it is in use, and its division into privileges
must depend upon cireumstanees, ’

b Per foot full.

Middle braneh of the Westfield river—The Middle branel rises in the town of Pery, flows thence sontheasterly
‘between Worthington and Middlefield and through Plainfield, joining the main river a mile or two above Huntington.
It dvaing 54 square miles, This stream was examined for about 8 miles above its mouth. Tn general features it is
not vulike the upper part of the mwain river. The valley is shut in by high hills, well wooded and, where cleared,
wmainly devoted to pasturage. The width hetween the bases of the hills is, in the lower valley, perbaps half a mile
in places, but farther up stream it seldom exceeds a quarter of a mile, and at times the hills rige on either side at
onee from the water’s edge.  Their slopes are, generally speaking, steep, and frequently very rocky. The narrow
strips of meadow-land bordering the stream are devoted to grass, corn, and potatoes, and along the lower course
sell at about $25 per acre.

So far as this branch was azamined it differs from the main streaw in not running through the narrow eafion-like
gorges such as are found along the lutter.  There is no difficulty in finding Lanks of good height, but there are also
muny places where, on one side at least, the land immediately bordering the river is low. The carriage road now
and then runs along these low places, and would be overflowed by rpising the water-surface much. The fall is
rapid, especially in the upper waters, and on that account and beeanse of the narrow character of the valley a Jarge
pondage would not in general be practicable; still it could doubtless be obtained at points by a high dam at the
foot of anintervale and by flocding back over good meadow-land.  The bed and banks are gravelly or rocky, and the
former displays many bowlders; here, as on the upper main river, the rock strata are almost vertieal, dipping a
little north of west.,

A lurge amount of fall remains undeveloped, and thongh the stream has some good natural advantages for power
its value is lessened by lsek of any railroad fucilities. At present it is not supplied by any storage reservoirs, and
the volume rmns very Jow in oo dry scason; but it is said that reservoirs are practicable on the upper waters, and,
in particular, that in West Worthivgton there is a Jarge tract of swamp-land, estimated at several hundred acres,
which could be flowed to good advantage, The manufactming on this stream is mainly in small articles of wood,
and years ago seems to have been more important than now, no less than five privileges, once improved, having
gone into disuse ou the portion of the stream which was visited. :
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Principal water-privileges on the Middle branch of the Westfield river.

__’-PLocality. Owner or user. Manufacture or kind of mill,| Tall.

[

Remarks,

Feet,

U i rei e A . e l . . .affie .
Town of Worthinglon ......... George I. Miller............ Sﬂ;‘v}oilllrl.n and variety wood 10 | North Chester post-office. Uses 2 wheels and abont 40 horse-

power, Considers privilege good for 40 horse-power 8 months
Inanaverage year; during the remaining time it may run as
Iow 88 10 01 15 horse-power,  During the summer of 1682 it
ran belew 10horse-power, and for one month tho pond did net
fill at night; but there is_considerable leakago at 1ho dam.
The latter is a framed nnd log structurs on a rockledge. It
makes an angle down stream, and is 105 fect betweer abut-
ments by 12 [eet bigh: It was built about 1875, and cost
approximately $500.
Formerly in use, and purt of dam still remains.

Seven and & half miles from Huntington. Dam is ahout 100
feet long between abutments; 25 teet of this is stone, and
the balance framed. It is 40 years old and needs replanking.
Years ago woelen goods wers munufactured heve, and atter-
ward cotton, and, in 1845, 150 hands were employed, but later
on the mill wag burned.

Good location, with rock ledge on leftbank., The 0ld log dun
remaing, but i decayed and balf broken away. The mill
stands in part, but is of no value,

DaAYTINE coerevirrnaeiamcannnne M. B, Prouty & Son.veeesn.. Shogﬁmgs and l-run grist- 14-15 | Log dam on ledge; 80 years old, about 120 feet between abut-
Y : mill, ments and 7 fcet high. Race several hundred feet to mill.

Can run full eopacity about § months in an average year,

Bay 8 miles from Huntington . .| Hei1s of Elias Howe........

REBRET + veenan e Herman Powers, of North
North Cheser . .. O »

D0uursencancrormmmmernans Herman Powers ..cvveveenoifunnns. L3 RO 14

D0seuersnnenesammesannnns HE D&Y .oooiseaianiiaienan Shoe-pegs, whip-butts, and 9-11 | Five miles from Huntington., Low framed dam about 100 feot
’ sauw-mill. long, with level plank apron and dry-stoneabutment s, diverts
water into o canal 15 or 20 feet wide and 200 or 300 feet long.
cvi FE1OTIIIO vvmeemmferernenssrorrneesnnnsannsnens Fallunimproved «ocevvevnanfoeaiianae. Stream 50 or 75 feet wide. Near Littleville there was a large
Duyvillo to Lit pawer in nse 80 years ago by o bedstead factory, which was
. afterward burned: 40 or 0 men were employed, and the
N ) buildings were of lavge size,
Littleville ovevervenrenieniannn. B.B.Eastman .............. ‘Whip-hutts........ e 8 | Three saws arc run, and about 12,000 butts are made per week.

A log dam, 3 feet high and 90 feet long, turns water into o
short race. The water-wheel was made by Mr. Bastinan,
and is novel beeause of ity shatlow depth and the small head
underwhich it runs, Tt iaof wood, is 4 feet in diameter and
only 4 inches deep, It is estimated by the owner to furnish
several borse-power, and will run the mill, it is claimed,
when other mills on the stream ¢an not run, -~

Do.ciiiie i iineancas Oliver Eastman. .ccu..ven... Wooden bowls and spw- 8 | Log dam over 100 years old; on rock ledge; ahout 160 fect
mill, long and 8 feet high, Perhaps 18 horse-power in use.

Littleville to Sloan’s privilege .[veeeeeieniiiinaveaanin o, TUnimproved Distance of 13 or 2 miles.
Not over half'mile from mouth.} John Sloan, of Hartford, | Unoceupied.......iveeveuen. 3 | Formerly used in the manufacture of wooden bowls. Old log
Connecticut. - dam remaing; it is from 75 to 100 fect long and rests on ledge.

The woollen flume is partly gone, but the old mill stands.
Not in use for two years previous to 1882,

The stream rises and falls rapidly. Three feet on Miller’s dam, the uppermost of those mentioned, is regarded
as a large rise, and the ordinary depth does not exceed 18 inches; butin the great storm of December, 1878, therise
on the dam was 8 feet, and the banks were flooded. The dams below on the stream were injured more or less, and
nearly all the bridges were swept away. .

West branch of the Westfield river.—This stream possesses the two advantages over either of the other branches
of the Westfield, of being skirted through almost its entire length by the Boston and Albany railroad, and of
being well reservoired. TIts fall is very rapid, and its bed is composed of gravel and bowlders, with frequent
outcropping ledges. The immediate valley is seldom more than a quarter of a mile wide between the bases of the
lills, and often these ascend at once from the stream. Their slopes may be described as in general steep, quite
rocky, and fairly weil wooded. There are occasional small villages along the stream, but the surrounding country
is sparsely settled. Much of the timber has been cleared away and replaced by pastures, and to some extent by
cultivated fields, on which corn and potatoes seem to be the chief crops. The rock of this section appears (o be
largely granitic, and along the valley are found deposits of quartz and feldspar in the pure state. The reservoirs
are all on the headwaters, and nothing more definite could be learned about them than as follows:

The Bancroft company, at Middlefield, controls three reservoirs: Center pond is perhaps three-quarters of a
mile long and a-quarter of a mile or s8¢ in width; it is a natural pond raised by a dam, fills regularly every year,
and can be drawn down about 10 féet. Yokum pond is of smaller size, a natural pond raised, can be drawun down
10 feet, but does not fill regularly. The third reservoir is a new one, made artificially by flowing a tract of swamp-
land; it is the largest of the three, has an extended water-shed, fills readily, and can be drawn down 12 or 13 feef.
It isstated that this reservoir can be raised 5 feet more, and can also be connected by a horizontal cut with Yokum
pond, which is near at hand, so as to insure the filling of the latter, Another large tract of swam p-land was reI?orted ‘
which might be flowed to good advantage, and which was considered somewhat as a site for the reservoir last
described. ' ,

At Becket a company whose mill is not now in operation controls two reservoirs, known as Rudd pond and
Wheeler reservoir, i
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On a side ~tream emptying just below the Bancroft mill, at Middlefield, Church Brothers are said to have g
reservoir and to nse power at the ontlet for & woolen-mill.

Six reservoirs have been mentioned. Regarding the avea of two of these no information whatever has heen
obtained; thie remaining four, Center, Yokum, Wheeler, and Rudd ponds, have a combined area, as given by’ 1. 1,
Walling,(a) of 477 acres.

Water-privileges in use on the West branch of the Westfield river from Middlefield 1o the mouth.

1 - ] m——
Lneality, \ Firm, { Manafacture, Fall. { Temarks.
i et S
| Feet,
Middlefedd vanenniiannnenns \ Bulkley Dunton Company ..| News- and wall-.paper....... 20 | Low log dam with limg TaeC, Uses overshiot whoeel of 150
i i Liorse-power, Employs 20 hands.
DO rnranaeas L Baneroft Milleeoaoooonie e, Wall-paper, mainly......... 21 | Cheap log dam. roll-way estimated at 125 fect Tong and 7 foet
) } high; water brought to mill throngh alongrace.  Uses over-
| ghot wheel of 110 horge-power, and can 1un at full capacity
i by water-power 10 monthis in an averago year,
CHEBLET ovierinimncnereaennns ! Timothy Kevfe ani Gurdon '...... henesescenaennnrranares 12 | Log dam, and vace 150 feet or moroe in length, Two wheels
| Bill owners of privilege. } used, of 40 horse-power each, aud can ho run at full enpacity

0 orl0menthsinanaverage year, J, Keefemakes bedsteads
and Frank Grant & Go. make corundum wheels,

|
!
. Humpden Emery Company .| Emery and corundum ...... 104 | Log dam with Jog apron; roll-way say 140 feet Jong by 10 feet
P Ligh. Uses 100 horse power, and can usbally run at foll
’ capacity by wuter-power about 9 months in te year, but
! duing the summer of 1882 the power is estimated to have
; fallen 1o from 15 to 26 horse-power much of the time.
Do....... bvemavmemnm e E. Wilcott owans privilege .| eeceeiicamrarareiecieraanunn 10 | Rude dam of cobble-stones, and race from one.quarter to
one-thivd of & mile limg, Perhapa 10 horse-power in use.
’ ‘Wilcott makes toy whips in o small way, anc leases power
to Nelson & Judd for grinding quartz and feldspar,

........................................ Grinds quartz and feldspar obtained fiom neighboring mines,

and_ehips the product to he used in waking poreslain and
gandpaper. Haa a log dam 70 or 75 fect long and 6 fect
high, with sloping face. 18 feet in length. Race several
Lundred feet long to mill.

........... 14 ‘uns § sets of cards, Log dam with stene filling, and canal 500
feetinlength, Has suilicient water 10 monthysin an average
year.

Bpar Hill, jnst ubove Hunting. Chester Mica and Porcelain
ton. . LCompany.

Huntington.....v ceevvevrrvann Higldond Mill veeenonnioaa, ‘Weaolen suitings .

Above Middlefield there was reported to be no power in use except by one or two small gaw-mills in Becket.
This portion of the stream has a bed of gravel, ledge rock, and bowlders, and a fall of 80 feet or more to the mile.
The abrupt, rocky slopes quickly shed rainfall into the river, but the descent of the latter is so great that the water
is quickly carried off, and freshets cause no serious trouble. Slight hinderance is experienced from anchor-ice in
the races at Middlefield. -

The privileges which are deseribed in the preceding table of course include but a small part of the aggregate
fall of the stream, According to the profile of the Boston and Albany railroad, there is a total descent of 845 feet
from Becket to Huntington, of which probably not more than 15 per cent., at the most, is utilized, BMuch more
fall might be improved than has been, but a cousiderable portion of the stream bas but little value, hecause it is not
casily accessible. Abount a quarter of a mile below its paper-mill at Middlefield, the Baneroft Company owns and
iolds for sale 30 feet of unimproved fall; this privilege has the benefit of the water from Churcl’s reservoir. Thence
down Lo Chester, in which distance the fall is probably in the neighborhood of 300 feet, there are no dams on the
river. The carriage-road leaves the stream and makes a wide detour over the mountains; the railroad winds along
in the narrow valley, crosses the stream frequently, and is without any intermediate stations, and the stream is too
inaccessible to have any importance for power,

Little river.—This is an important branch joining the main river from the south between Westfield and
Mittineague, and draining 87 square miles. Itslower course is through flat meadows, where it bas low banks and
slight fall. These meadows are well cultivated in corn; though low, they are out of reach of ordinary freshets
frows Little river, and it has overflowed them but twice in 20 years.

The tirst privilege above the mouth is that of the Westfield Power Company. A crib-work dam crosses the
viver, and has abutments of piling filled in with gravel. The dam is 297 feef long between abutments, 5 feet 8
inches high above the top of the mud-sill, and has an extreme width at base of 24 feet, including the apron; the
front of the dam rests on arow of piles, and at the back aline of 3-inch priming prevents leakage, From the
dam, water is carried, in an old feeder of the abandoned New Haven and Northampton canal, to the main canal
and thence into Westfield, a totul distance of about a mile and a half ; a tail-race 2 mile or more in length returns
the water to Little river. The power company owns three Iarge brick buildings, and a smaller building of wood;
in these it rents room and power to twelve different concerns,  One of these makes coffin-trimmings, another emery-
wheels, nud the remainder arve all engaged in the manufacture of whips, for which industry Westfield is well known
to be the main eenter,  The power employed is small, being obtained from a 60 horse-power steam-engine, and from
an 18 horse-power water-wheel running under 10 feet head.

262 a Appendix B, Leport of the Massachusetls Stale Board of Health, 1873,



THE REGION TRIBUTARY TO LONG ISLAND SOUND. 93

The next privilege, only a short distance above the first dam, is occupied by Crane Brothers, manufacturers
of fine ledger and all-linen paper. They own 20 feet of fall, 18 of which is practically available and in use, The
wheels are of an aggregate of 200 horse-power, all of which is in use when it ecan be obtained, which is ordinarily
about eight months in the year. The stream not being well sustained, however, the power sometimes falls very
low, and for two months in the summer of 1882 not more than 20 horse-power could be realized for 24 hours in the
day. The roll-way of the dam is 200 feet long and 18 or 20 feet high. It has stone abutments, and from the north
{_»nZl an embankment 250 or 300 fect long extends to ihe gate-opening, closely adjacent to which is the mill. The
dam was at first entirely of wood, but in the flood of 1878 water worked around the south abutment and carried
it away in part, though the roll-way stood almost entire. The water at that time rose so as just to trickle over the
embankment, but the giving way of the abutment relieved the pressure and saved it. The force of the water
pouring over the dam was tremendous, and tore up from the river-bed below great masses of rock, some containing
from 100 to 150 cubie feet, and piled them up in a line across the stream 50 feet below the dam. The abutment and
adjacent 25 feet of the roll-way were rebuilt, the latter of stone this time as well as the abutment. The main
portion of the dam is of timber, with a sloping back supported in front by vertical and farther back by inclined
. braces. It is bolted down to a rock ledge and is very tight, showing no leakage of consequence.

A short distance up the river is the third privilege, utilized by the Pultze & Walleley Company for the
manufacture of manila paper. This company employs 11 feet fall and 70 horse-power of wheels. The dam is about
30 years old, and is a {framed structure built upon a rock ledge of bard red sandstone.

Above this point there are said to be no important powers in use on Little river. Its upper course lies through
a hilly wooded country, in which it has a moderate fall, a generally rocky bed, and firm gravelly banks. Except
that it rans low at times, the stream is considered a good one for manufacturing purposes. Its water is soft and
pure. 1t rises and falls rapidly, but might be rendered much more uniform and hetter sustained in droughts by
the construction of reservoirs. These are perfectly practicable, and bave been talked of somewhat, though there
is no present prospect of their being built. It is reported that land for flowage is cheap in the upper waters, and
that in the town of Blandford the stream drains three natural ponds which might be made useful for storage.

THE CHICOPEE RIVER.

The Chicopee river drains a large section in central Massachusetts, embracing portions of the four counties of
Worcester, Franklin, Hampshire, and Hampden. It is the largest tribuntary of the Connecticut river in respect to
drainage area, its basin containing 706 square miles. The main stream is formed at Three Rivers by the union,
near that point, of the Quaboag, Ware, and Swift; it runs thence westerly through a distance of 15 miles, and joins
the Connecticut river approximately midway between Springfield and Holyoke. This stream and its tributaries offer
fine facilities for the use of water-power, which have already been largely availed of. The railroad communications
are good, the Boston and Albany railroad and lines controlled by it reaching the greater part of the main river and
its three principal affluents. The country drained is hilly, but the valleys are sufficiently open to accommodate large
villages and important towns. The main Chicopee itself has gained great prominence by reason of the extensive
cotton and other manufacturing interests carried on along its course. Its slope is considerable, averaging 15 or
more feet per mile. The greater part of this fall has already been put-to nse, and in the antumn of 1882 but three
undeveloped privileges were found along the whole course. One of these, at Southworth falls, was then being
improved; another, the second privilege below Three Rivers, was about to be developed ; and the third, immediately
below Three Rivers, was owned and held for its own use by the Otis Company.

EBlevations of points on the Chicopee viver and tribularies (at railroad crossings).

Elevation .
of water- Tajl Distance F?}}i Do
Loeality. Eurfaca bet.\vgen het.w%en belween
, above soa- oints. points. N
« level. v points.
, . |
Quaboag and Chicopee lrwera. Foet. TFeet, Miles. Teet,
Baat Brookfleld... ... iiiiumiirivanivacenonrrians 800
4 ¢ 8 0.5
West Brookfield ......oculciiiiienrnneraammnnann wane 596
$ 19 3 6.8
B - A T 677
f 1 24,6
PRIMET o aetviriresenmeanaeussunencenercemassnanmnnes 306
P o0 18 14.9
Mouth of Chicopee, low water in Conneelicut river..| 238-80 |
: Ware river.
Cold Brook station. . ....cocoviiiiiieerereamnecnann 655
Pom 3 98,7
Barre PIaing. coeeeeeiiisviiisreesrianesssnmanaranans : 575
} ) 8 8.5
Gilbertville ..oovenieiriiiiiii e 547 °
Swift river. .
Enflold overee it et rinar e crar e e ee 303 .
} e 10 5.2
Bondsville et it iiiaa b imram e 341 |
o Sec Surveys and Explorations of the Connecticut River, by Warrcn and Ellis.
Nare . v 1 " N R T
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1n Lis report upon the Connecticut river, General Ellis gives the least discharge from the Chicopee at 669
cubice feet per second.  This corresponds to 0,95 cubie foot per second per square mile of drainage area, and,judging
both by comparison with other streams and from the statements of munufacturers, seems too large. 1t iy certain,
however, that the dry-season flow of the river is very well sustained, though probably less so than it was twenty-five op
fifty years ago. This valuable feature is, doubtless, largely contributed to by the numerous lakes and ponds which
drain to the river through its tributaries, and is certainly assisted materially by the presence of extensive tracts of
low marshy ground along the upper course of the Quaboag river. It was found impracticable to gain much reliable
information regarding the reservoirs tributary to the Chicopee. Those used strictly for storage to meet the demands
of the dry season seem to be few in number. The following list includes all the more important lakes and ponds
in the very complete statement prepared by Mr. H. F, Walling for the Massachusetts State Board of Health.(a) It
is probable that at the outlets of many of these small powers are in nse, and that more or less control is exercised
over their storage, At all events, they serve an important purpose, by reason of their number and large aggregate
surface, in holding back the water of storms and melting snows, and yielding it gradually to the streams:

Prineipal lakes and ponds in the basin of the Chicopee river.

[From report by H, F, Walling.}

Locality (town). Name of pond. Aven, Tributary to what stream.
i
Acres.

Preseath cove e ieinenainnns i On Wegt hranch of Swift river....... 154 | West branch of Swift river.

New Salem ... Thomwpson's pond............ Creaeeans 235 | Middle branch of Swift river.

Groenwich veeeieerinvanas. Cuartispond...ocooeeniiiiiiiianiaan., 156 Do,

Dieenerrrerennanann- 51 TUTCTS (17 1T U 124 Do.
Do...... . ‘! Westpond.oooovicneeninnas 04 Do.

Peotersham .. "1 Reservoir, name not given 175 Do.

Danw ....... .1 Neeseponsett pond........ 118 Do,

Gireenwieh. ... ..iilian Davis poml cveriiiiesnireenreriaiinan. 100 | East branch of Swift viver.

Dann .oeeenieieiinnnsenena.| Pottapaug pond.coceeinneninnaa i 160 Do.

Phillipston ... Phillipston pond........ 202 | Burn Shirt river (to Ware).

Do.ev.n... Pond northeast of shove 130 Do.

Hubbardston . teaervoir near Westminater line ... 88 | Ware river.
..................... | Moosehorn pond.ce..eeresaoeeinncannn 160 Do.
..................... Asnyeonicpond...oeeinnauiiieno, a238 Do.

weveel Muddy pond......oeinnnn . 202 De.
Barre..ociceeiarreiinanaane Reservoir, name not given ... 200 Do.
Ratland ....oooveiiaiaa... Pond west of center 135 Do.
DO e ceiiniiiannn Long pond-cnviviiiennannan . 160 Do.
DO crecviiairinannss 5T Demonpond . c.ovoviciietionnneionan. 138 Da.

New Braintree. .. .........| Two ponds near center.....o.ooeene.. { g;} Quabong river,

Qakham .o.ocoviemenana... Browning ond ..vueiimininrinnninaan. 140 Do.

‘West Brookfield .. .| Wickaboag popd ..ovnivinnnnann ... 2323 Do.

North Brookfield .. oo Brookspond ..cvunnaiiiininniiina., 178 Da.

Do... R «or| Furnace pond. ... et 305 Do.

Brookfield ...cocvevuene. | Podonk pond eenneeiiiiiniicniann., 508 Do.

DOeercienerniiianns, South pond ceeeeeriiniiiiiinennnnnn... 340 Do.

SPBHCRBT e res ccwerncensanns Cranberry Meadow pond ........., 107 Do,
Total area of 28 principal ponds . 5,040

o Said to e used for storage.

The bed of the Chicopee river is to a large extent gravel, with ledges of red sandstone crossing ab intervals
as at Chicopee Falls, Ludlow, and other points. The banks are of good height, rising occasionally at once to low
Lills, while again they are suncceeded by level or gently-rolling meadow-land well enltivated. The surrounding
country is comparatively level along the lower river, but becomes hilly toward Three Rivers. The first use of power
in ascending the riveris at Chicopee, but a short distance above the mouth. The river is there about 300 feet wide,
and runs in rapids over low sandstone ledges. The main power is that of the Dwight Manufacturing Company, but
intermediate between their dam and the foot of their property are two other dams, at which small powers are in
use, depending, of course, for water upon the wastage from the upper privilege,

The lower dam is a log structure, varying from 3 to 6 feet in height and crossing the river in a very irregular
Yine, The privilege is owned by Mr, I, Wood, and 12 feet fall and 40 horse-power are in use at the north end of
the dam for a small grist-mill and a Lobbin-shop. The supply of water is limited to waste at the upper dams
and to the tail-water from the Ames factories, but is always sufficient for the power in use. This dam being the
farthest one down stream, and @ low one at that, cousiderable trouble is experienced from backwater from the
Connecticut river, which at times sets up over the dam so as to hide it from sight and causes a stoppage of work
for two weeks or more.

a64 « See Appendix B to Report for 1873,
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The next was formerly known as the Ga ylm'd privilege, but is now owned by the Ames Sword Company, The
dam is a fine structure of stone, ha,\;'iug a natural rock abutment at the north end and an artificial one, of heavy
masonry, at the south end, next the factory. About 100 men are employed in the works. The amount of power in
use was not ascertained, but it is pl'o.bably not large. The supply of water comes from the waste at the Dwight
company’s dam, and even when none 1s ranning over the latter the leakage through it during the 24 hours, stored
in the small poud below, is sufficient to carry on the works, and so for five years it had not been necessary to ran the
engine a day. .

he third privilege, including within its limits the two falls already mentioned, is owned chiefly by the Dwight
Manufacturing Compary, and in part also by the Ames Manufacturing Company; it takes up practically all the

- fall betwween Chicopee Falls and the Connecticut river, The dain is of cut stone part-way up from the base, with
timber-work above, and is backed in with Lrick, The abutments and bulkhead are of masonry. The canal runs
down the south bank to the mills, and, just below the dam it is provided with a waste-weir from 90 to 100 feet Jong; it
las a totallength of about 4,000 feet, and opposite the cotton-mills varies from 20 to 40 feet in width, Its capacity
issaid to be rather limited for the demands that are made upon it.  First in order, descending the race, are the works
of the Awes Manufacturing Company; 550 men are here employed in the manufacture of tools, sewing-machines, and
bronze statuary. A fall of from 20 to 23 feet is obtained, and the company has a right to 130 cubic feet of water per
second, only a portion of whicli is in use, however. Ocenpying the rest of the race are the great mills of the Dwight
Manufacturing Company. They stretch along between the race and the river, and were formerly seven in number,
but by connecting adjacent pairs have been consolidated into four. DBoth fine and coarse cotton goods are made,
comprising sheetings, handkerchiefs, towelings, and other varieties. In September, 1882, there were being run
about 112,000 spindles and 3,011 looms; 1,400 hands were employed, and 350 bales of cotton used per week. It was
the intention soon to add 5,000 spindles and 240 looms to the works. Mill No. 7 discharges tail-water into the
Connectient river through a long race; the other mills discharge through short races directly into the Chicopee.
The Dwight company employs a total wheel capacity of 2,268 horse-power, the heads in use ranging from 24 to 30
feet, according to position on the canal.

Asregards priority inrights to water, the two manufacturing companies alternate, the Ames coming in first for
a certain amount, then the Dwight, and then the Ames again, The supply of water is estimated to be sufficient to -
meet all demands that are made upon it for 8 or 9 months in the year. The pondage above the dam is small and of
little assistance. A 400 and a 750 horse-power steam engine are in use for anxiliary power daring low water and,
if necessary, in high water. The smaller engine is trst put into service; when that becomes insufficient it is
stopped and the larger one started, and finally both may be pub in operation. In the very dry summer of 1882
the large engine was started July 13, and for perhaps two or three daysin a month during the season both engines
together were unable to make up the deficiency in water-power. »

The ordinary reduetion of head due to spring freshets amounts to 6 or 8 feet, and is liable to remain at that
figure for three or four weeks; in extreme cases the reduetion has reached 15 or 20 feet. Anchor-ice runs in the
canal and is a serious hinderance through the greater part of the winter, clogging on the racks and in the wheel-
pits. Every winter morning when surfuce-ice of any amount is found on the canal it is broken up and floated
out over a waste-way at the end of the race; the latter is thus kept open, and the danger of its packing full of
cake-ice, as sometimes happens at Windsor Locks and other points, is avoided. Many men are required, however,
in the work of removing the surface-ice and anchor-ice, and considerable expense is inenrred.

The next privilege to be noticed is at Chicopee Falls, only a short distance farther up the river. Here, as at
Chicopee, there is an intermediate dam opposite the main privilege. In this case it is owued by the Lamb Kuitting
Machine & Manufacturing Company, located on the south bank. .This company obtains 9 feet fall, and for aboub
eleven months in the year is enabled to run a 66 horse-power wheel, but during low water it relies upon steam. 1t
bas the benefit of any wastage at the upper dam and, except in low water, of the tail-water from two factories
located on the upper privilese. Its dam is a log structure built some fifty years ago, measuring about 400 feet in
length, and varying in height from 33 to 7 feet, according to the contour of the rock ledge on which it runs. A%
the north end of the dam Messrs. J. Stevens & Co., manufacturers of guns and pistols, use 6 feet head and 25
horse-power during the nine months, more or less, in which there is surplus water.

The Chicopee Manufacturing Company’s dam is next in order. It is a timber structure, roll-way 306 feet long,
with a vertical face, and is built 30 or 40 feet back from the edge of a sandstone ledge, over which there is an
abrups fall of several feet. The abutments are of masonry. The one at the south end is 10 feet wide and 20 feet
long at the top, and contains two waste-gates, say 3 by 4 feet in size; it rises about ¢ feet above the crest of the
dam, and is prolonged inshore as a bulkhead 60 feet long and 8 feet wide, with 9 gate-openings, each about 5 feet
square. The canal runs 2,000 feet down the south bank; through the Clicopee company’s yard it is walled with
granite masonry, and has a width of 50 feet and a depth of 10 feet, nieasured from the top of the walls

At the north end of the dam the Belcher & Taylor Agricultural Tool Company uses 163 fee fall and 90 horse-
power during the eleven months in an average year in which there is surplus water. On the south side of the
niver, a short distance below the bulkhead, B. & J. W. Belcher, manufacturers of agricultural tools, take water
from the canal, using 10 or 12 feet fall and a 20 horse-power wheel. They have the first right to a small amount of
water, but in practice shut down during low stages. ' . . 265
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The great user of power at this pivilege is the Chicopee Manafacturing Company, ?ngﬂg‘ed in the production
af eanton flannels.  In September, 1882, this company was employing 1,300 hands, ruuning 62,000 spindles (22,000
of them day and night), 1,549 Tooms, and using 500 bales of eotton per weel; the works were about to be extended,
the number of looms was to be increased, and 30,000 spindles were to be added to the machinery then in use. Therg
are four large 1nills, as follows:

No. 1, 438 by 95 feet, 4 stories high. No. 2, partially completed and in use, 220 by 95 feel, 4 stories Ligh;
length to be increased to 420 feet. No. 8, 150 by 50 feet, 5 stories high; with extension 140 by 38 feet, 3 stories
high. No. 4, 234 by &0 feet, 5 stories Ligh.

The head at the mills is 25 feet, and it is estimated that 1,100 effective horse-power is realized in the lowest
stage of the river. The pond above the dam flows back 2 miles and is used in part as a reservoir'; when full itg
sarface is 3 feet above the water in the canal, and it ean therefore be drawn down that amount withont reducing
the head ulong the latter. During the summer of 1882 it was regularly drawn down during the day about the
depth mentioned, and at night did not fill sufliciently to cause a waste over the dam.

The ordinary freshet-rise on the dam does not exceed from 8 to 5 feet. In order to avoid trouble from ice the
practice of the Clicopee company is to flush out its canal in winter whenever ice of any important thickness
forms, and during a ¢ cold spap? is done every morning. All the water is first drawn from the canal, allowing the
ice to break and sink; water is then let in with arush at the head-gates and carries the broken ice along with it and
-out through gates at the end of the canal. The magnitude of the pond and the absence of important rapids above are
given as reasons why anchor-ice does not trouble Lere more than two or three mornings during the winter, Tt is
-also to be noted that as a rule the Chicopee company does nof use uearly all the water, and frequently it is wasting
over the dam at times when the Dwight company is receiving abount the entive flow of the river into its race.
Cousequently, it anchor-ice is running in the stream, the latter company is likely to get much mere of it than the
former. The same is true of leaves in autumn, which are o serions hitcderance to the Dwight company, but caunse
the Chicopee company very little inconvenience.

Just above slack-water from the Chicopee company’s dam, there was being erccted, in the summer of 1882, a
new and fine dam of Monson granite. The site is about 2 miles above Chicopee Talls. The privilege is owned
and was being developed by Messrs, J. H. Southworth & Sons, the power to be utilized in a large mill for the
manufactore of fine writing papers. It was stated that there would be for rent four or five mill-powers, of 65
Lorse-power each, on the same side of the river with the Southworth mill. A supply of clear water, 1,000 gallons
per minute, has been obtained at a distance of a third of o mile. Tt was estimated that the expense of grading
for this privilege would be heavy, and it would be necessary to build a dike above the dam to prevent overflow,
bub the work was all being done in the most thorongh manner. At the site of the dam the river-bed is composed
amainly of ledge rock, but it was thonght that some gravel might be met, and the design was for the corresponding
portion of {he dam to be modified by having the magonry rest directly upon a crib-work, abount 3 feet deep, of squared
timber, the interstices filled with broken stone. The design also provided for this portion an apron, extending, as
a continnation of the crib-work alieady mentioned, some 10 or 11 feet down stream from the foot of the dam and
supported at the end upon round piles; sheet-piling was also to be driven beneath the foot of the front and back
slopes of the dam proper. The crest of the structure rises 15 or 16 feet above the river-bed, and has a lengtl,
transversely to the stream, of 2504 feet, The main portion of the dam is rubble-work, surmounted by an inclined

- coping between 6 and 7 fect wide of cut stone. The front slope of the dam hias a batter of about 1in 7 , and the
back slope of about 1 in 3. The masonry abutments rise 8 feet above the crest. The bulkhead is 50 feet long
across the current, 16 feet wide, and is pierced by 7 gate-openings, each 5 feet wide. Wastage from the canal to
the river is provided for by a weir 60 feet long immediately below the bulkhead.

Next in order is the five privilege of the Indian Orchard Mills, The company manufactures sheetings, shirtings,
and faney eotton goods; runs 52,000 spindles and 1,168 looms, employs 675 hands, and uses 8,500 hales of cotton per
year, turning out 250,000 yards of finished goods per week. It bas two mills, 325 and 476 feet long, respectively.
The improvements of this power arve of the most substantial and workmanlike character. The dam rests on ledge
roek, and has a face of cut stone, battering about 1 in 6 and backed by rubble-work. The crest is 28 feet above bed-
rock, while the dam has a width at base of 30 feet and a roll-way 401 feet long. The top of the structure is covered
with a eourse of sloping tim bers, reaching ont 4 or 5 feet from the stone-work and supported at the end by timber
braces resting on a projecting course of sfone in the face of the dam. The bulkhead has 9 gate-openings, each
3 by 4 or 44 feet in size, besides a large one 20 by 12 feet. The canal is walled with masonry, and has a waste-weir
fo the river, immediately below the bulkbead, about 80 feet long. ;

In the heavy storm of October, 1869, there was a depth of only 4 feet on the dam, but this was considered a large
rise.  Above the dam there is a handsome pond of 80 or 90 acres, with a storage estimated to be sufficient for running
the mills for five hours without any additiohs from the river. 1t is never drawn down more than about 33 inches
below the erest of the dam, and fills up again at night, with a w; stage before morning, through nearly the whole

year. The fall along the canal ranges from 28 to 33 feet, and 1,034 horse-power of wheels is in use. Steam is not

employed for power, but in a low stage of water the mills use about the full capacity of the river.
266
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Fra. 20.—Naw Dam and Connecting Works at Southworth Falls.
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Continuing above Indian Orchard, tlle river-ban]fs are fouu.d to 1)9 generally of good height. The surrounding
country is gently hilly, with some exiensive level plains. The 11rm1edlat.e valley has 1’)001} quite thoroughly cleared
of timher, but the distant hills are well wooded. Sandston'e ledges continue to crop out in the river-bed.
Tmmediately above the Indian Orchard pond the Chico-
comes down through a rocky gorge and falls rapidly over
. Tt is there about 175 feet wide between banks, the
Jatter 20 or 25 feet hi gh. The Ludlow Manufacturing (J‘o.m pany
pas here two water-privileges, with dams bu.t a short distance
apart. Thelower dam is alog structure, resting upon f.md aput-
ting against solid rock. It is about 140 feet long, 14 feet bhigh,
and is to be replaced by a new dam of the same construction.
The manager of the company does not consider it safe to build
a stone dam here, because of the seamy nature of the rock and
its Yiability to be thrown out of position by frost. The great
power both of frost and of water was strikingly exhibifed at
{his point some years ago. The action of froist had separated
from the solid bed of the river, just below the dam, a mass of
rock measuring 24 feet in length, from 4 to 6 feet in width, and
from 3 to 5feetin depth. It lay pointing diagonally away from
the dam; bul when the Barre reservoir gave way, the great
volume of water which came rushing down the stream turned
therock end for end, and left it supported upon one of the Jong
edges and resting against the dam. ,

The mills of the Ludlow company are on the north Lank;
three are located immediately below the dam, while a separate
race, several hundred feet long, leads to No. 4. The manu-
facture comprises carpeb-yarns (both jute and linen), crashes,
{wines, and guuny-bagging. The extreme fall on the privilege is 30 feet, and about 700 horse-power is in actual
use. The company also holds for sale about 600 horse-power with ample building-room on the south bank. The
available power of the privilege may be estimated follows: ‘

pee
ledge

Fi¢, 22,—TFalls at Ludlow.

Estimate of power at Ludlow.

RAINFALL ON BASIN, Fggglgff Tffecti
ot tifective
Stage of river. DI;}:: 86 | average for Theor;tiﬁ%lrhorsl% horse-pow-
Spring. | Summer. | Autamn.| Winter. | Year. h;llxlx?s.zfa) er utilizad,
Inches. | Inches. | Inches. | Inches. || Inches. | Sg.miles. l Cubicfeet. | 1 fool fall. 1' 30 fert fali.
LOW WALET, 0TF F0AT 1ueaeienansenvenennnnnnneenns : 300 34,08 | 1,020 l
Low Water, AVCTAEO FOAT. vavancvarcnenevaenanaeannin 113 12 12 10 45% 6734 300 44.30 1,330 700
Availablo 10 months, AVOrage year ... ... ...eee.... j 450 51,12 1,530 J
i

o Inlow stages a very material increase of the flow and power as here given can bo realized for ten or twelve hours in the day by pondage above.

The upper dam is built of logs, runs npon and abuts against ledges of rock, and presents an angle up stream;
it is about, 200 feet long and 12 feet high. The fall on this privilege is 13 feet, and at the north end of the dam the
Ludlow company liad, at the time it was visited, from 60 to 75 horse-power employed in making window-frames and
in preparing building materials. A new mill, 248 feet long by 60 and 76 feet wide, was soon to be built for the
manufacture of twine. At the south end of the dam the company rents about 65 Lorse-power to & grist-mill having
acapacity for grinding from 1,200 to 1,500 bushels of corn per day. Both the daws which have been mentioned
were built fifty or more years ago. Above the upper dam there is a large storage, the pond setting back to the
Collins Manufactoring Company’s privilege.

The power just alluded to is about 11 miles, by water, from the mouth of the river. Tt is improved by a dam
of rabble cement masonry, with abutments of the same constrnetion, and a plank apron extending 30 feet down
St}"eatn. The abntments rise 74 feet above the crest of the dam. The bulkhead is from 55 to 60 feet long, 8 {eet
wide, and has 9 gate-openings. The canal runs perhaps 1,000 feet down the south bank, to the mill, with a width
?f about 45 feet, and just below the dam has a 50-foot waste-weir. The Collins Manufacturing Company employs
200 hands in the production of fine writing papers. A fall of 12 or 13 feet is obtained at the mill, aud abont 500
horse-power of whecls is in use day and night. Commonly there is a sufficient supply of water throughout the
Fe«lﬂl‘, but for one month in the summer of 1882 it fell short and the mill could be run only 18 hours per day, water
being scarce in the morning. '

Between Lackwater of the privilege just described, and the Otis Company’s utilized privilege at Three Rivers,

there is stated to be a fall of about 40 feet, divided nearly equally into two powers. The lower of these anﬁﬁurmeﬂy

-

s



98 WATER-POWER OF THE UNITED STATES.

owned by the Ao & W, Sprague Manufacturing Company, but has recently been sold, and has passed into the
control of My, Edwin D. Metealfy of Springfield. My, Metealf states that his intention is to build a stone dam, and
that he will probably so fimprove the power as to afford facilities for a cotton-mill and a paper-mill., By mutual
agreement with the Otis Company the dam is {0 be so constructed as to give a fall of between 21 and 29 fect.

Lstimute of power at Metealf?s privilege.

low per
recoid,

Q . Drainage | 4 Theoretical hovse-
Stage uf river ron ” | averags o
= aret, L e v power,
| hours.

i

b Ng.omiles, l Cubic feet. § 1 foot fall. | 21 feet fall,

Low waler, Uy YU ooeveniennrenvrnnns ; [ J“ 200 32,94 " 690
Low Wiler, &Venige Yeur cue e aeran vne | p G004 | 380 43.17 010
Available 10 months, avevage yeav. ... J l‘ 440 49,98 1, 050

The remaining 20 feet, or thereabout, of fall from Three Rivers is owned by the Otis Company and reserved
for ity own future needs,

The last power on the Chicopee river is at Three Rivers, and embraces 20 feet fall, although only 18 feet is
actually in use. It receives the benefit of the water from each of the three tributaries, Quaboag, Ware, and Swift,
which unite near this point to make up the main river. The dam is 175 feet long between abutments, and about 10
feet high; it is constructed of hewn tinthers, lias a vertical face, and rests upon a rock foundation. The abutments
are of dry stone, faced with planking, Through a wooden bulkhead with 5 gate-openings, water is admitted to the
race, which leads down the south bank to the Otis Company’s mill, About 500 horse-power is there in use, and
can always be realized during {he day-time, even in the lowest stage of the river, without drawing down the pond
80 but that it will ill up again within two hours after the gates are shut. The main mill is 296 by 75 feet in size, 4
stories high, with an | of 204 by 50 feet. The principal productions are secrsuckers, fancy denims, and apron
checks und stripes; 22,500 spindles and 700 looms are run here and 700 hands employed. The company has still
more important mills above, at Ware.

Summary of water-privileges on the Chicopee river.
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Three Rivers coveeeuenn... ‘» 155 | OB Company «ouvueeenen..... Seersuckers, fancy deniws, 20 18 feet foll and whoub 500 horse-power in use;
. | andapron checks and stripes. 700 looms, 22,500 spindles, .

Between Three Hivers and 13-14 | Owned by Otls Company...... Unimproved .......ooooovaee.. 20 | Held for company’s use.
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TRIBUTARIES OF THE CHICOPEL RIVER.

The (,)uaboa g river—The Quaboag is the most southerly of the three principal streams which unite to form
the Chicopee. Two or three small streawms come together near Bast Brookfield, in the soutliwestern part of
Worcester county, and make up the main Quaboag, which then takes a westerly course, through about 25 miles,
to Three Rivers. Tor the greater part of this distance the Boston and Albany railroad 10”0“b the river closely.
The drainage arca comprises 210 square miles. Ifrom East Brookfield to Three Rivers there is a fall of 300 feet, of

which only 100 feet is in nuse; in other words, two-thirds the fall of the stream, and that toward themomh W helc
the volume is greatest, is not utilized.

The stream is e%pecml]v valuable for power on account of its well-sustained flow. There is an absence also

of disastrous freshets.  On Kuowles and Gould’s dam, at Warren, about 100 feet long, the largest freshet-rise is only
9 or 3 feet; and on the West Warren dams, abont 110 feet long, the depth in a common spring freshet does not
exceed 18 inchies. At East Drookfield there is said to he «’L]'ll“"(’ pondage above the dam, but the only strictly
storage reservoir learned of as supplying the stream is in West Brookfield. Itisknown as the Brookfield reservoir,

is {he property of the West Warren Cotten Mills; it fills regularly, flows 350 acres,(a) and ean be drawn dowu
6 feet from a full stages But though there are not many artificial reservoirs, the stream derives great assistance

from the natural reservoir afforded by the extensive meadows, said to contain thousands of acres, which border
its conrse most of the way between Warren and East Brookfield. The fall of the stream in this distance is
very small, amounting to but 4 feet in 8 or 9 miles, The meadows are almost on a level with the stream, and
though commonly dry arve overflowed in high water. The bogs and grass which cover them retard the draining off
of water and contribute greatly to the uniformity of the stream. They yield an inferior guality of grass, but it
is thonght that the expense of flooding them permanently by a dam would be rendered unbearable by reason of the
damages for flowage,

Backwater from the Otis Comnans’s dam at Three Rivers stops cousiderably sbort of Palmer, but thence up
to Blanchardville, 24 miles by river above Palmer, the fall is reported too small to be of importance.

The first privilege to be noticed is owned by Mr. Franklin Blanchard., An firegular ridge of stones across the
river forms a dam a couple of feet high. The river makes a bend below, across the neck of which a race leads.
This formerly carried water to a factory where Blanchard Brothers made plow-handles, but the factory burned.
The river is about 100 feet wide at the dam. The privilege is a fair one, but the eanal is on the opposite side of the
river from the railroad, and the available fall, as the power was formerly used, is only 6 or 7 feet. A portion ot
this fall, however, might be ineorporated. to good ndvantage into the privilege nnmulmtely above.

This second privilege was in use some years ago by a large grist-mill and by scythe-works, and they also
burned. The framed dam still remains in fair condition; it has dry-stone abutments, between which it is 144 feet
Jong. On the south side power igrented to J. H. Smith for a small shoddy-mill, and on the north side is the old race
leading to ruins of the scythé-works. Messrs. A, V. Blanchard & Co. own this privilege and hold it {or sale. The
fall is 10 feet at the dam, which can be raised 4 feet, overtlowing thus a moderate amount of rather poor land. The
pond is at present long and narrow, setting back 200 or 300 rods. The power is a good one and well located; the
raihoad is elose at hand, and crosses the highway only a few hundred feet {from the dam. On the same side, a short
distanee Lelow, is an admirable site for a mill and a village.

Above Blanchardyille the river continnes shoal and descends rapidly over a gmvellv bed. The surrounding
country rises to guite high hills, fairly wooded with a young growth. In places the hills are steep and rocky, but
i general their slopes are modemte. Up to the vicinity of West Brimfield the immediate conrse of the stream is
flanked by low meadows. Beginning at a point about 3% miles by road from Palmer, Joseph King, who resides
near by, owns the land on the north side for a mile up stream, and claims a privilege with a full of 15 or 20 feet
available. '

At West Brimfield the valley is open, there is a railroad station and a small village, and the site is an excellent
ong for the use of power. A. W. Crossman & Son, of West Warren, own 20 feet of fall hieve.

A short distance above the West Brimfield station the hills close in and the valley becomes contracted. 1t
continues substantially the same up to West Warren, and theugh in the intervening distance there is a large
unimproved fall, owned and held for sale by the George H. Gilbert Manufacturing Company, of Ware, the facilities
for building large mills and the accompanying villages are not favorable.

Alittle way below West Warren power was formerly used to run a forge, and portions of a framed dam are
still left.  The river here narrows to 50 feet or les ss, and has a rapid descent; the valley is narrow below the dam,
and does not offer a v ery good building-site. The privilege is claimed to hax e an available fall of 18 feet, zmd is
owned by A. W, Crossman & Son.

@ This is probably the same body of water mentioned by Walling as Wnlnbmg pond, eonlamu\g 323(?) acres (see list of lakes and
Bonds previously given).
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From West Warren to Palmer there is an unimproved fall of, in round numbers, 200 feet. It is not to b
supposed that all of this would or could be utilized to good advantage in practice, an(_i the proportion Teally
available can be deterniined ouly by @ more thorongh examination than was made; but some idea of the gross power
corresponding to the fall at the varions points mentioned, and for the whole distance, may perhaps be obtaineq
from the following estimate:

Estimate of wnimproved power on the Quaboag viver between West Warren and Palmer.

1 THRORETICAL HORRE-POWER.
Flow 1
§ ive Draisage | PEES"]  Dlancharasine. King's West,
Stage of river. aren, fggtﬁfgu _ privilvge, | Brimfield, Oléiafo!igge, 1 foot fall
hours. (@) say 15 say 20 too ty il (mean), |200feet fall,
7 foet fall, | 14 feet fall.{ fect fall. | feet fall, g

Sq. miles. | Cubis feel.

Low water, dry year ,oeevoaenaa.. .- 1 60-70 &5 110 110 150 120 7.88 1,480

Low water, average year 0142, 0170{ 80-160 §0 160 150 200 180 10,22 2,040

Available 10 months, average year j 80-120 05 100 180 240 180 11,93 2,360

i

«© A evnsiderablo inerease of the fluw and power as here given could probably be realized for ten or twelve hours in the day, by renson of the control exercised
over the stream above.

b At West Warren.

¢ At Blunchardville,

NOTE.—Ruinfull on drainage arca, 11} inches in spring, 12 in summer, 12 in autumn, 10 in winter, and 454 for the year.

The lower privilege at West Warren is occupied by A. W, Crossman & Son, manufacturers of edge-tools,
They Lave a fall of 12 feet, and two 40 Lorse power water-wheels, but do nof use their full capacity.

The prineipal users of power here are the West Warren Cotton Mills, running 770 looms and 32,000 spindles in
the manufacture of deuims, tickings, and dress-goods; 650 hands are employed, and 30 bales of cotton consumed per
week, with a production of 150,000 yards of goods in the same time. The company has four mills—one just completed
and ot in use when visited—oceupying successive privileges and scattered perhaps half a mile along the river.
The valley widens out at this point, yet the ground is rather hilly along the stream, and the expense of grading
for the mills and other works is suid to have been large. The improvements are of the most substantial eharacter.
The mills are of brick and the dams of stone in cement. The races ave short and do not exceed 300 or 400 feetin
length, exeept at mill No. 2, which has a race 1,450 feet long. The pondage above the dams is small, estimated ab

‘possibly 25 or 30 acres in all for the four privileges.

Ascending the stream the powers cecur in the following order:

Mill No. 8, 200 by G0 feet, 4 stories high; dam 109 feet long, fall 16 feet. *

Mill No. 1, 300 by 75 feet, 2 stories high; dam 111 feet long, fall 16 feet. -

Mill No., 2, 180 by 41 feet, 4 stories high; dam 110 feet long, fall 15 feet.

Mill No. 4, 170 by 81 feet, 4 storieg high; dam 130 or 140 feet long, fall 12 feet.

At the three lower wills a total of 650 horse-power is in use, and can be obfained nine or ten months in an
average year; for the remaining time about three-quarters of that amount is realized,

This company also owns, and holds for its own use, 8 or 9 feet of unimproved fall between the No. 4 mill and
the privilege at Warren. '

At Warren, Messes, Sayles, Ower, & Co., manufacturers of faney cassimeres, use 114 feet fall and 125 horse-
power; they run 9 sets of cards. The river-bed is here composed of gravel and bowlders, The dam is mainly of
dvy stone, hut is surmounted by a log addition,  The pondage is small, and allows water to waste past the mill even
in seusous when it is needed.

The next privilege, ulso at Warren, is owned jointly by Messrs. Knowles und Gould. L. J. Knowles runs 1,300
spindles in the wanufacture of cotton-warp, obtaining 5% feet fall and using one 35 horse-power wheel, John B.
Gould takes power for o J-ron grist-mill, and a blacksmith shop also uses a little poWer at times, Above the
hackwater from Kuowles and Gould’s dam there begins the long flat reach of river previously deseribed, and the
strein was not examined farther. .

Chicopee brank is a smull stream running nor terly through the town of Mounson, and joining the Quaboag &
little enst of Palmer, Tt drains 23 square miles.  Near Monson village a fine quality of granite is quarried in large
(uantities. The conntry in this section is hilly but open, and the soil islargely composed of a sandy loam. Springs
are abundant, and the stream is as well sustained as could be expected considering that it is withoub storage
reservoirs,  Upinions vary amoug the mill-owners as to whether these conld be constructed to good advantage. It
is said that there is swampy land in the upper waters which could be flowed. But whether that is true or not,
some of the manufucturers are averse to reservoirs, because of their alleged expense and the danger from their

failure.  Inits present condition, however, the stream certaiuly runs very low at times. It is overloaded with
270 : .
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machinery, and nearly all the mills use steam in part for power. The fall is about all taken up in the main portion.
of the stream. The mills are of moderate size, and in nearly every case manufacture fancy eassimeres.

Principal water-privileges on Chicopee brook.

. Horze
T.ocality. Tirm. Manufacture. Fall, power of Remarks,
. ‘wheels.
Feel. :
South MODSOD. ceremsvannns C. W. Holmes, JTeeeeeneanan. Plain cassimeres. ....... 22 | 20 | 2 gets of cards. Uses ateam all the time, in part.
IO vereersoranasenmmans D. W, Ellis & Son..c.eunn.. TFancy cassimeres....... 28 feceroaaen.n. 4 gefs of cards. TUse steam in low water. Pondnight-wa.
ter in the dry season.
DO creeervanamnenensnes| T InROYNOIAS cernrionanan aefen S L O 15 40 | 8 sets of cards. Uses stenm in part for power.
TIO wvarvnmasnesanssons R. M. & Theo, Reynolda..... D e 17 50 | 3.8cts of cards. Use steamin part forpower, Storenight-
water 6 months in the year,  °*
MOBOD «ensrenaacnnesamene S . Cashman coveveennean. PR - R 10 80 | 4 sets of cards. Uses steam in part for power,
North Monson ..--eeeee-- H. C.DaY creevennnennncacees Grist-mill...ooveanennoone 9 20 | 2 runs of stone.
1 I John ¥, Heery & Brother ...[ Fancy cassimeros ....... 12 50 | 7 sets of cards. Can get S0horse-power by water 8 months -
in the year, but use steam more or less at all times.

The Ware river.—~The main stream may be regarded as formed in the town of Barre, Worcester county, although
the Burn Shirt river and Canesto brook, which go to make it up, have their sources to the northward, in Phillipston
and Templeton. The drainage area is 214 square miles. Trom the junetion of the Burn Shirt and Canesto to Three
Rivers the Ware is'28 miles long. The surrounding country is hilly, but in the lower course, at least, the immediate -
valley is in general open, accessible, and very well suited to the establishment of villages. The timber has been
largely cleared away and the land given up to pasturage. The stream is well sustained in the dry season, but more -
rapid in rise and fall than the Quaboag, and, so far as could be ascertained, is destitute of the extensive marshes .
which characterize a portion of that river. Moosehorn and Asnyconic ponds, lying in the town of Hubbardston,
and together containitg about 400 acres, ave used for storage to meet the demands of the summer season, and there
may be oue or two other ponds in the upper waters serving a similar purpose. The two above mentioned are owned
Dy the Otis Company, and prove sufficient, in a dry season, to maintain the necessary volume at Ware for from four
to six weeks, The reservoir capacity of the stream can be largely increased, and a plan looking to that end has
already been developed. At Barre falls, by a dam 25 feet high and from 300 to 400 feet long, a flowage of 1,178
acres can be obtained, with a storage of about 490,000,000 cubic feet; and it is estimated that the reservoir could
be filled three times in each year. Some $12,000 has already been expended in buying land and engineering and
other work, and it is estimated that as muoch as $70,000 would be required to complete the enterprise. Toward the
actual construction of the reservoir no work has yet been done, on account of a disagreement among the mill-owners
as to bearing the expense. Nearly all the companies along the river are interested in the project, which is still
under consideration.

A number of years ago a small pond of about 70 acres, known as the Barre reservoir, gave way and caused:
a large amount of damage. The accident occurred on the night of Beptember 30-October 1, 1869, The cause is
supposed to have been that the waste-way had become choked with brush and floating drift, and that during a very
heavy rain and strong northwest wind on that night the waves were forced with considerable power against the
top of the gravel dam, and, gullying out little by little, soon produced a large channel, which the violent rains
helped to wash down, and the failure of the-whole structure then naturally followed. The loss by this disaster is
estimated to have been $200,000.

The first power on this stream above the mouth is at Thorndike, where the Thorndike Company Lias two falls
and large mills for the manufacture of colored cotton goods—tickings, denims, and stripes; 110 bales of cotton are
used per week, the company running 33,000 spindles and 700 looms, and employing about 500 hands, The lowel' dam
is built of stone in cement, and has a vertical face. The roll-way is 150 {eet long, with an average height of 12
feet; it is 20 feet wide at the base, and narrows but little till near the top, which is covered with 8-foot coping-
stones, The main portion of the dam was built about 1872, but, the freshet-rise above it having been found too great,
the length was increased 60 feet two years later. The race is merely an excavation in earth, without walls, and
measures about 500 feet in length, 25 in width, and 10 in depth at the center.- The head at the main mill {s 19 feet,
and in the addition to the mill 15 feet, 310 horse-power being used altogether.

The upper dam of the Thorndike Company is a framed structure with stone abutments. The roll-way is
175 {eet, long, 14 feet high, and 26 feet wide at the base; the front row of braces is vertieal, the rows farther back
being somewhat inckned. This dam was built about the year 1876, and cost in round numbers $7,000, Water is
;{ill‘l‘ifed from the dam in a race across a bend of the river to the mill, where about 300 horse-power is used under 20-

cet fall, :

The power used at these mills will give a fair idea of the minimum capacity of the stream, since during the
very dry summer of 1882 there was a lack of water for running at full capacity only two days, and then the shortage:

was slight. The pond above the lower dam is small and of no consequence, but the upper pond sets gt;fk for 2
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