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' LETTER ‘
. FROM

& THE SECRETARY OF WAR,

1 Areportof a suwey q" a canal route from Wells's river to Burlmgton, in
Vermont.
\

. Marcu 25, 1836.
t Rea.d a.nd referred to the Comr_nmce on Roads and Canals.

War Derarrtyent, March 24, 1836. :
Sir: In answer to the resolution of the House of Representatwes of the
21st instant, I have the honor to trahsmit a report of the topographical

burean, on the survey of the route of a canal from Wei Is’s river, to Burling-
ton, Vermont.

Very respectfully, ]
Your most obedient sevant, AR
Ve g LEWIS CASS.
Hon. James K. Pouk, : AR
Npealeer of the "House of Representatwas
e

Toroenumcn. Buumu,
Washington, March 23, 1836. 1 "&

Sir: I have the honor to iay before you the report of the surveys called
for by a‘resolution of the House of Represcntatives of the'21st instant.

This report relates to. the completron of certain surveys commenced in
1827, but from which the oﬂicar then in charge of the same, was called to
the cmnnmnd of this bur 'l complemfof the-duty was after wards, R
assigned to T\Iajor Graham, by whom the report now submitted, is L -

oA . Lam, respeetfully, sir; A
12 : i A Youy obedient seryant--
[T& '

L]

Lurz:{ Col. T opofn aphzc
Hon. Lewis Qass,
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OFFicE oF ToroGrRAPHICAL ENGINEERS, '

: Washington, November 12, 1838 +

Sir : I have the honor to submit to you herewith, a report upon the
experimental surveys executed under my direction, and agreeably to your
instructions, in 182%and 1830, together with the note hooks and nine sheets
of drawings, showing all the details in reference to the Montpelier canal
route, through the valley of Wells's river, Stpte of Vermont.

1 beg leave here fo state, that the same causes which delayed the com-
pletion of the drawings, and consequently my report, upon the Oliverian
canal route, State of New Hampshire, which are mentioned in my letter to
you of the 2d instant, operated equally to delay this report and the drawings .
which are now submitted with it, ‘ F

' 1 am, very respectfully,

: . Your gbedient servant,
: ; ; JAMES D. GRAHAM,
Major U. S, Topographical Engincers.

To Lient. Col, J. J. AerT, .
Chief Topographical Lngincer.

A list of drawings which accompany the following report.

Map 1.—A map of the route sm'vefed up the valley of Onion river, from
the mouth of Stevenss branch to one and a half miles northeast of Plain- I
field Yillage.—Scale 4 inches to 1 mile — .15

Mar 2.—A map showing the several routes from the last mentioned
point, via Winooski pond; Flosmer’s pond, and Kettle {JOlld; respectively, to ,
the norther extremity of Long, or Wells’s River pond. Alsa, drawings of
Winooski and Kettle ponds, upon a scale of twelye tnches to one inile,’
showing the soundings throughout, and the positions ind dimensions of
dams for forming reservoirs upon those ponds. ¥ X

Mar 3.—A map showing the route surveyed from the northern extremity |
ofiong, or Wells’s River pond, down the valley of Wells’s river, to its .

- junction with the Connecticut river. ~ Also, drawings of Long pond and

 Tund’s pond,; on a scale of twelve inches to one mile, showing the sound-
ings througheut, and positions and dimensions of dams for forming reser- |
voirs upnn those ponds. . oA \ i 4 | |

Mar 4.—A map showing the manner in which the summnit level is to e ! '
supplied with: water fro ]ﬁolly’s brook; Liyford’s broolk; ind C'-old.l'amnk.-—»g_ﬁ

adascpadudy Y11 one to siX, inelusive,

L Prorivgs.—Adse profddaokthed "

: fiye antiquarian sheets, showing the vertical projections of the traces af n

all the routes surveved between the month of Stevens’s branel oi Onjon '
river, and the sl Connecticnt river.—Horizontabscale, 4 inches to 1 mile, L
O ;4o VMertical scale, 1 inch o 50'feet, or 34z

‘ : 1. D. GRAHAM,
Major U. 8. Top. Enginecrs.
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“aud the route which was pursued from the last
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Reporl upon an experimental survey, to determine. the praciieability of a
canal to connect the waters of Lake Champlain. and the Connecticut
river, by way of the valleys of the Onion and Wells's rivers ; executed in
1829 and' 1830, under the direction of Captain J. D. Graham, of the
United States Topographical Engineers. ' g

The object of this survey was to ascertain: the relative advantages he-
tween the route above mentioned for the proposed Montpelier canal, after
ascending the valley of Onion river as far as the mouth of Stevens’s birémch,
te wl ) mentioned point, by a party
under the direction of Lieutenant Colonel Abert,hlS&?, by the valleys of
Stevens’s branch and White river.

Agreeably to instructions from that officer, dated in May, 1829. the
survey, which I now proceed to report upon, was commenced at one of his
bench marls at the mouth of Stevens’s branch, (B. M{Map 1, herewith sub-
mitted,) which was ascertained by Lieutenants Bennet and A, D,
In 1827, to be 447.37 feet above the level of Lake Champlain, and 47 miles
and 1,220 feet distant from the lake by the route of their survey, while act-
ing under the orders of Lieutenant Colonel Abert. A horizontal plane,
passing through this bench mark, is assumed us the plane of 'reference for
all the vertical distances on the profiles accompanying this report.

Map 1, Profile No. 1.—The experimental line of levels passes up the
valley of Onion river, and neat the margin of its northern shore, We do
not pretend by this line to indicate the trace which the canal would occupy
i its Jocation. 1t is only after the acenmulation of facts by these prelimi-
nary surveys, by which the practicability of the object is developed, that a
location can be determined upon with “proper Judgment by the engineer.
'The route here pursied was such as afforded the best means of ?ayil‘l“
down the topography of. the whole valley of the Tiver, and the side hills
vounding it on either side, embracing an extent within which a location
wouid be fixed. ;

The surface of Onion river was, on the day that this Survey was com-
menced, (June 29, 1829,) and at the point already indicated, 8.593* foet
below the Jevel of bench mark No. 1, frequent showers of rain haivi'ﬁg pre-
vailed for ten days previous. Ina distance of half a mile and fiftv-two
feet, we arrive at the foot of a rapid, or ripple, near Goodenouch’s bridoe -
the surface of the river is here 0.267 feet above the plane of reference,
showing a rise in that distance of 8.86 foet. 'This rapid extends as far as
Hill’s saw-mill, situated near the 2ith mile, Within this  distance of two
miles, the river flows over a slaty and gravelly bed, and has a prt;ttv uni-
form inchination of 51.85 feet per mile. . Half way between the foot and
head of' this rapid, (at 1} mile on the map and profile,) is situated Doten'’s
dam, the surface of the mver at the foot of which is 52.554 feet above the *
piane of relierenc*ﬂnd the surface of the divn was, when passed: 9.997 feet
higher. ‘The surface of the river at the foot of the dum of Hills saw-mill
1s 103.433 feet abave the plane of reference. ‘The dam, when passed, was
4 state of dilapidation, and only 2.188 feet higher. ' it the
inclination of the surface of the vver lessens considerably. as will he pre-
sently shown. ? ' s

» [i will be observed, that the ordinates, or vertical dimensions; are laid down | . and
; 4 A = wl down in feet
decimals of feer, generally carried 1o three places of figures. .

o Vermont Hiatoﬂ'caI Sdc_iﬂz :

Mackay, - °
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At 400 feet beyond the 44th mile we reached Daggett’s mills. The foot
of the dam is here 114.046 feet above the plane of reference, and its surface
8.29 feet still higher. At the bridge situated at the 6th mile, (3ths of a

mile beyond Smith’s house,) the surface of the river is 122.563 feet above ,

the plane of reference. From this point, the line was continued round the
Big Bend, passing the mouth of Kingsbury’s branch; in order that the
topography of the valley, which here widens considerably, and that of the
high grounds on both sides, might be the more minutely laid down. This
cireuit of 2% aniles would, in a location, be cut off by a line across its gorge
of about a mile in length. The surface:of the river at the mouth of
Kingsbury's branch, f little beyond the 74ths mile on the map and profile)
is 123.43 feet above thegplane of reference.

It appears then, that the difference of level of the natural surface of the:

river, from Hill's saw-mill, to-the mouth of Kingsbury’s branch, a distance,
following the sinunosities of the river; of 53ths miles, is 20 feet, showing an
inclination in the surfdce of this section of the river of 3.555 feet per mile.
About the same inclinration continues as far as the upper extremity of the
Big Bend, 1} miles further, according to the course of the river, making the
whole distance of this gradual, and comparatively moderate, inclination,
equal to 71th miles. :

Thence to the village of Plainfield, the banks of the river hecome steep,
and the bluffs or high grounds extend close to its margin on either side.
The inclination of the surface of the river also increases, attuining an ele-
vation at the foot of the dam of that village, of 189.065 feet above the plane
of reference.  The surface of the dam is 12.5 feet higher. Hence there is
a rise of about 60 feet in the 1} miles, (following the course of the river)
previous to reaching the dam at the village of Plainfield.

~The nature of the soil at the sprface was observed at every change, and
will be found minutely noted at the bottom of the profiles. "These remarks,
however, refer more particularly to the iinmediate vicinity of the line traced
by the instruments, which, in' many portions of the route, passes over a
superstratum of alluvial formation. 1t is therefore proper to remark, that
the geological character of the hills bounding the valley of the river on
both. sides. from the mouth of Stevens's' branch to Plainfield village, is
marked by the prevalence of seyeral varities of slate, such as talcose and
mica slate with frequent veins of quartz; also a blue slate containing lime,
but ot in sufficient quantities to render it profitable for the kiln. In the
vieinity of’ Plainfield we also find granite lying in detached masses on the
surface, and frequently of good quality for building purposes. This part
of the Ouion river, (between Plainfield and the mouth of Stevens’s branch,)
is subject to high spring freshets, which may be stated at from four and a
half to six feet perpendicular, which somectimes overflow the valley or bot-
tom lands te a considerable distance. They, however, subside as rapidly
as they occur, and the inundated grounds soon hecome well dvained by
their nataral inclination towards the margins of the streant.

At the village of Pluinfield, the Onion river receives Perking’s branch
{rom thie southeast, It is a shallow but boid streamn, and yielded on the
4th July, 1829, near its.mouth, 1,354 cubic feet of water perminute, . It

wus theu stated to be considerably below its mean stage for the year.

Above this point, the valley of the Onion river becomes much narrower,
exceedifie in but few 'places a breadth of 300 yards; and the river fess
crooked. 'The Plainfield dam, when full, backs the water in the river,
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when at its summer stage, for a distance exceeding a mile and a quarter.
Near the 10¢th mile, the surface of t‘ife river is 204487 foet above the
plane of reference. : A

" Map 2, and Profile No. 2.—At 257 feet beyond -the eleventh mile, we
reach Pitkin’s saw-mill. The surface of the river at the foot of.the dam is
214,384 feet above the plane of reference, and the dam 7.5 feet high. A
bench mark was made on the southwest corner post of this saw-mill, which
15 223.629 feet above the plane of reference. . ' >

An inspeetion of the map will show the relative situations of the ponds
or natural reservoirs of water which are found on the high ridge dividing
the waters of Lake Champlain and those of the Connecticut river. No
survey had ever been iade, within our knowledce, to ascertain their re-
lative heights, but the'general idea in the neighborhood was, that Kettle
pond occupied the lowest situation of them all, and it was evident that ‘it
offered the most direct route by which it was probable a transit across this
ridge might be effected. On arriving therefore at Pitkin’s saw-mill, the
line of lgvelsleft the valley of Onion’ river, and was, pursued up. that of
the Naewl branch towards Kettle poud.. . '

Map 2, and Profile No. 5.—At a little more than five-eighths of a mile b
the line strikes the margin of the Naesmith branch, from which point an
offset was made and the course of this stream laid down to its junction
with Onion river. Ascending the valléy of this branch by a rapid rise we
strike the mouth of Lie brook, which empties into it at B. M. 7, near the
125th mile. 'This bench mark is 477.63 fcet aboye the plane of reference,
and is nearly on a level with the surface of Lie brook at its month. We
now leave the Naesmith branch® and pursue the margin of Lie brook wntil
we arrive a little beyond the 14%th mile, at which point the surface of the
brook is 805.131 feet above the plane of reference. Near this, is B. ML 11,
which is 807.306 feet above the same plane. Here the line leaves Lie
brook, and pursues the ground of least elevation to Kettle pond, striking
its western argin at 276" feet beyond the 152th mile. The surface of
Kettle pond is 905.942 feet above. the plane of reference. '

This pond forms one of the sources of Wells’s river, into which it
affords a discharge of water even at the driest seasons. T'he brook by’
which it has its outlet has so rapid a descent, and is so obscured: by large
bouniders of granite overspread with moss, which are found to cover all this
high ridye between Onion and Wells's river, that it was impossible to
gange this streant with any degree of accuracy; we therefore contented
ourselves with an estimate of, its discharge, in comparison with other
streams of about the same sizé which were gauged, and thus fixed it at a
season of considerable drougit, (Lhe latter part of July) at*two cubic feet

~per second.  Its minimum would be perhaps one cubic foot per second

daring a petiod of six oriseven weeks of greatest drought. 'T'he pond is
11th mile long from east to west, and has a mean breadth of 780 feet. » Its
area is 4,625,000 square feet, its greatest depth (see Fig. 2, Map 2) 24 feet, «
and its mean depth 10 or 12 feet.® 1t is supposed to be principally fed by
springs from the bottom, many of which are known to exist. A numbx
of $prings were also discovered running into it from the adjacent hill-sides;
which rise to a considerable elevation on the north and south. The line
: "

]

+ The Naesmith branch has its sonree in Pigeon pond, sitnated in the high d‘uf 1 : ridge,
ubout 2 miles south of Kettle pond. Pigeon pond is about three-fourths of a mile long from
north to south, and about onesthird of a mile wide. e g
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of levels was continued from the eastern extremity of Kettle pond, down
the valley of the stream lssuing from it, to Long or Wells’s River pond, in
the township of Groton, the margin of which it reaches at 530 feot beyond
' the 18¢1h mile, and at the point marked B. M. 14. 'This betch mark is
558.224 feet above the plane of reference, and the surface of Long pond
537.988 feet above the same plane: hence the surface of FLong pond is
367.954 fest helow the level of Kettle pond. : ¥
Map 2, and Profiles Nos. 3 & 6. "T'wo lines of levels were now run
between Long pond and Winooski, or Onion River pond, in the township of
Peacham, The one comniencing at the point A, on the margin of the
former, and terminating at the point B, on that of the latter. This line

follows the valley of the brook which issues from the Big and Little bogs,

! antil within seven-cighiths of a mile of Winooski pond; it then pursues
what was thought the most depressed summit ridge 'to the margin of that
pond, the surfuce of which was thus aseertained to he 318.404 {eet above
the level of Long pond. _ '

4 The other line commences at the point C, on the margin of Winooski

) nd, and pursues the most direet route which the nature of the, ground

ould adwmit, and over the dividing ridge of least elevation on ﬁ side, to
Hosmer's pond, the northern end of which it reaches in a distaricdof 12 miles
and 359 feet. It passes over a maximum elevation of 254,078 feet above
the level of Winooski pond, which point is just one mile distant from that
pond by the route pursued. The surface of Hosmer’s pond is, by this line

_ of levels, 76.446 feet above the level of Winooski pond. Its length is

| seven-cighths of a mile, from morth to south, and its mean breadth about

585 feet. Its areais 2,706,000 square feet. Itissurrounded (except imme-
diately at its outlet on the south) by very high hills, and is.well caleulated
 for a reservoir. A dam for this purpose might be crected at its southern
extremity at a stall expense, as its ienglh would be smull. .
The line of levels was continued from the southern end of ‘this pond,

; and following the margin of the stream which issues firom it, to Long pond,
in order to test the accuracy of the other line of levels previously mentioned.

- They agree in their, resulls within .375 of a foot, having both passed over

! a very rough, rocky, and thickly wooded soil of great declivity, and seven
miles in distanee, \ .

The results of these'lines of levels showed the erroncous idea which had
prevailed as to the relative heights of these ponds. Winooslki pond being -
49.55 feet below the level of Keitle pond, and 76.446 below that of Hos.
: mer’s poud.  They thus indicated Winooski pond as the proper summit
' pass of the canal route, and the others as auxiliaries to which we were to
look for the necessary supply of water. It*wlso became evident that the
route must be contimied {rom the bench mark at Pitkin's saw-mill, up the
valley of the Onion river, and its eastern braunch, to the summit. The line
of levels was accordingly continued from the northern marein of Winooski
pond, by the route thus designated, and connected with thé berich mark at
the corner of Pitkin’s sawmill. In giving the detailed results of this part
i of the survey, however, we shall praceed, for the sake of confinuity in the

m , in the opposite direction, or that, agrecably to which the line pur-
» d is graduated on the maps and profiles, into miles and eighths of miles. .

We réturn then to Pitkin’s saw-mill, near the eleventh mile,
~ Map 2, and Profile, No. 2—The inclination of the surface of Onion
river continues from this point to be very.gradual for a distance of four
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1d o bial( miles, averaging, in that distance, (which brings us to the 154th
ﬁile,) a rise ois? .58 feeﬁ mile, 'Thence to the foot of Stephen Pitkin’s
mill dam, at the village of Marshfield, three-eighths of a mile a‘.lgd 262 feet
further, there is a tise of 42.423 feet ; the top of the dam is 12.673 feet still
higher, or 303.596 feet above the plane of reference. Within less than a
mile further, which brings us to the mouth of: the Cabot branch of Oxion
river, (within 480 feet of the seventeenth mile,) the. surface of the. river
attains an.additional elevation of 15.955 feet, being here 319.551 feet aboye
he plane of reference. : P
t ']}ilis point may also be designated as the foot of Winooski falls. The
eastern branch of Onion river is here precipitated with great violence over
a ledge of granite rocks, forming a cataract, which presents to the admirer
of natural scenety a beautiful spectacle, but which will be viewed with dif
ferent emotions by the engimeer inteyested in the location of ‘a canal routs.
It is indeed a formidable obstacle, as the .river here aitains a dLﬁ‘erencq'gl'
level of 202:904 feet in a horizontal distance of 1,805 feet.. "This, in a location,
will obliue the Jine of canal to pass ab a highyl elevation along the side slope
of the hills bounding the valley of the Onion river on the south; and as, ihe
multiplying of contignous lockq will have to be avoided as much ag possi-
ble for the salke of economy in the expense of the summit supply of, water
the lenzth of this summit section of the canal must become considerably
extended to allow of the requisite intermediate ponds, before. it can be;ﬁuﬁi_.-
ciently depressed to receive a new supply of water {from the Cubqg;,:brqpclf;
F'rom the top of Winooski falls the mclination of th.e surface of the epstern
branch is 120.5 feet in a distance of seven-eighths of a mile, it then|becomes
more modarate, being in a distance of 2§ miles upmedlateiy_,__suc,cgq@mg,
not quite 45 feet. This brings us to the termination of ther pw;e;p_t;y-ﬁ.rg@
mile, where the rise again becomes abrupt, being 141.437 feet,in; 8 distance
of three-eighths of a mile further. "T'hence to the margin of _W:mqeskl-ppn,d,
there is a more moderate rise of twenty-seveén feet in a distange of half a
ile and. 129 feet. WL Yo ghwomdr ol
iy 'I(J‘h{: surface of Winooski pond (whose margin we r:.aa.ch at 125}-}3;}&; heydnd:
the 217th mile) is 856.392 feet above the plane of reference, | .-_Dhlﬁgppndgl_?
4,450 feet long from northwest to southeast, and has a lneiﬂl.b],‘_(;@.qt_hf.,Qf -4‘{3',0...__-.
feet. 'lts areais 8,964,775 square feet. [Iis greatest ~depth at low wa ﬁro tlli
54 feet, (sce fig. 3, map 2,) and like Kettle pond, it is fed by sprmgs,] oth
from the bottom and sides. It affords o discharge of water after supplyin
the effsets of evaporation, even at the driest seasons.  We were not enabled
10 ascertain its natural discharge of water by gauging during the _seass‘;g
of greatest drought, as there is a small dam near its outlet, which is ys f
for collecting a head of water in dry seasons for the use of the mills which
are situated near it.  During the time our party. remained m its vicinity,
from the 29th of July to the middle of August, 1829, a pe_no_d of uncom-
mon drought, the gates of this dam -were either cio;ed for thef} pur_pg_se;.
above mentioned, or were raised .after having remained thus.c osc?i;l h:ii
some time, and the pond allowved to discharge rapidly the waters I :
accumulated. No useful result was to be deduced from gauging under
these circurstances. - I think we may safely assume two cubic feet per
second ds the minimum discharge of this pond. 1t was accurately gaugul
by Mr. John McDuflie on the 7th of December, 1829, near l_tsf o:t et,
agreeably to o form furnished him. It then delivered 10 cub;:s eed.&el'
secord. ~ The gates of the dam had been kept raised for six weeks, and the
true natural discharge for that season of the year obtained.
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By connecting this survey with that executed in 1827, under the direc-
tion of Lieut. Col. Abert, before referred to, we find that the distance from
Lake Champlain, near Burlington, Vt. to the northern margin of Winooski
pond, by way of the valley of Onion river, is 694 miles and 29 feet, and
that the surface of this pond is 1303.762 feet above the level of the lake.

Map 2, and Profile No. 3.—We proceed to examine the line of levels
between the southern margin of Winooski pond, continued from the point
B, and the marﬁ'in of Long pond at the point A.

_Passing up the margin of a small brook, which issues from the Little
bog, in about th of a mile we attain an elevation of 24.31 feet ahove the
level of the pond ; the elevation of the soil inereases but little for 2ths of a
mile further, where it is'found to be 25.85 feet above the same Jevel. At

ths of a mile, and 250 feet from the margin of the pond the elevation of

e soil is 30.576 feet above the level of the pond. In a little less' than

ths of a mile from the same margin we reach the surface of the Little bog

7.954 feet above the level of the pond. 'This bog consists of a very soft
hamid soil, covered at the siace with a species of grass. whose roots are
strong and fibrous, and so closely interwoven as to be capable of sustaining
" a considerable weight while moving over' its surface, whick produces a

vibratory motion, showing that it would be an improper foundation for

any structure without the aid of piles properly driven. We had not the
means of properly sounding it to ascertain its depth. Our line passes over
its western extremity, where its breadth is 900 feet. From the southern
" edge of this bog the slope of the soil is pretty regular until it intersects the

Jine produced on a level with the surface of Winooski pond, at a point 1§

miles and 320 feet from the margin of that pound, showing that this would

be the length of a deep cut (whic‘fij'wnuld have an average depth of 26 feet)
necessary to reduce the summit pass of the proposed canal to the level of

« the present surface of Winooski pond.

" From the end of this proposed deep cut the descent is pretty regular to

" the margin of Long pond, a distance of 15th miles and 130 feet, the diffe-

rence of level to be overcome by lockage in that distance, being 318.404
feet, or at the raté of about 180 feet per mile. From near. the 254th mile
on the profile, the levels should have pursued the valley of the small stream
issuing from the bogs, by which the high ground, represcuted between
that point and the margin of Long pond, would have been ‘avoided.

The high ridge or section- of country which we have: [lms:sed: between
the valley of the Onion river and Long pond, abounds in large forest tim-
ber of excellent quality for building purposes, and would become a source
of considerable profit to this portion of country, could it have'the advan-
tage of a water transportation to Lialke Champlain, or to the eastern seaports.
We here find the fir, spruce, hemlock, birch, (red, white, and vellow);
beech, yellow and white ‘pine, red cedar, maple, sugar maple, and several
other kinds. "I'he surface of the ground is also rough and rocky. We
find granite in abundance, both in the form of boulders on the surface, and

in 1e§;_res or strata, extending below the surface. These would be valuable
materials for the purposes of construction. ;

Map 3, and Profile No. 3.—Long, or Wells's River pond, is 2iths miles
long from N.toS. and has a mean breadth of rather more than ith of a mile.
Its area is 18.789,000 square feet ; and its greatest depth at low water 38
feet.  (See Fig. 1, Map 3.) Y

Lund’s pond is 1th of a mile distant from Long pond, and its surface is

e
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24.756 feet below the level of that of Long pond. 1Tt is 3ths of a mile long,
and has a mean breadth of 927 feet. lts area is 3,671,500 square feet ; and
its greatest depth at low water is 26 feet. (Sée Fig. 2, Map 3.) The foot
of ,t%lTe mill dam, near. the outlet of this pond, is- 10 feet below its surface.

Continuing the Jine of levels from Lund’s pond down the valléy of Wells's
river, there is a pretty uniform fall in the surface of the river for a distance
of 2} miles of 103.8 feet per mile. Within this distance there is, at 340
“feet beyond the 303ths mile of the route, a fall of 7.19 feet in a horizontal
distance of 75 feet; and another, at 130 feet beyond the 31st mile, of 10.9
feet, in a horizontal distance of 120 feet. .

Map 3, and Profile No. 4—Bench mark 4, near the 32ith mile, is
277.442 feet above the plane of reference. Between this point and the foot of
Burnham’s saw-mill dam, at Groton village, a distance of near Fths of a
mile, there is a fall in the surface of the river of 32.8fcet. Theres a grist-
mill 350 feet above this, and on the opposite side of the river,  'The fall in
the surface of the river diminishes considerably between those mills and
Craig’s mills, a little more than 3% mile§ lower down, averaging in that
distance 12.5 feet per mile. At the foot of Craig’s dam the surface of the
river is 183.466 feet above the plane of reference. In Jths of a mile and
350 feet further, we reach Miller's mills ; the foot of the dam is here 161.658
feet ahove the plane of reference, showing a full in that distance of 21.8 feet.
Thence to the head of Bolton'’s falls, (another mill seat,) nearly 13ths miles,
there is a fall of 39.203 feet. The banks are here steep and rocky, and
confine the river within a narrower passage. There is a fall over a rocky
bed of 56 feet, in a distance of about 220 yards. At } mile below the head
of these falls an offset was made to the surfiice of the: river, showing a fall
of 81.235 feet in that distance. The surface of the viver is, at this lnst men-
tioned point, 41.22 feet above the plane of reference, and it intersects that,
plane in a distance of 120 feet less than 2 miles, and at 540 feet heyond the
415ths mile on the profile. From this point to the junction of Wells's river
with the Connecticut river, (a distance of 1§ths mile,)there is a fall of 131.- .
187 feet, this being the vertical distance of the snrface of Connecticut river
below the plane of reference, and cousequently 987.579 feet below the level
‘of the surface of Winooski pond. A bench mark was made on the margin
of the river, (B. M. 7, on map and profile,) which was 7.063 fest above the
surface of the river at this point, on the 22d August, 1829, when it was
reckoned 1o be at its lowest stage, an unusual drought having prevailed for
three or four weeks previous. , : X .
~ The length of this route, by the survey, is 43} miles and 543 feet, and
the total ascent«and descent, considering the present surface of Wineoski
pond, in Peacham, as the summit level,” 1843.971 feet. Adding the dis-
tance, from Lalke Champlain at Burlington, to the bench mark at the mouth
of the Stevens’s. branch of Onicn river, as surveyed in 1827, together with
the difference of level to that poini, we have, for the whole léngth of this
proposed canal route, 90% miles and 443 feet, with a total ascénggand des-
cent, to be passed by lockage, of 2291.341 feet, being an average of 25.3
feet of lockage per mile. pAh " - ; .

“The valley of Wells's river is narrow, aud the banks, on either side, fre-
quently steep and rocky. A great quantity of water is discharged by this
river during the spring freshets, caused by rains and melting of snows, but
from the indications on its banks these freshets do not appear to cause a
rise of more than five feet in'its surface above the low water mark, owing |
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to the great fall in its bed, which a.véragés 46 feet per mile, ﬂlﬁoughpﬁt the

. ‘whole length of the river,

Feeder.— Map 4, with Profile attached.— It has already been observed
that the ponds situated near the summit pass, are well calculated for form-
Ing'reservoirs for supplying the summit section of the proposed canal dring
seasons of Jronght, when the quantam of runing water, available for this
object, is known to be insufficient, ' i o o T

A feeder line was traced from near the northwest extremity of Winooski
pond, preserving a level of 10 feet above its surface, along the side slope
of the intervening ground, to Molly’s brook, which it strikes in a distance
of alittle less than 2§ miles from B. M. 1, of this map, or 2§ miles and
200 feet from the margin of the pond. Molly’s brook was gauged at this
point, and was {6und to yicld on the 4th of August, 1829, 3.64 cubic feet
of' water per second ; a quantity which may be safely assumed as its mi-
nimum supply, as it was a period of great drought. Continuing up the
valley of Moliy’s brook, from the extremity of the feeder' line ‘thus traced,
we Teach the margin of Molly’sspond, from which the brook issues,’in an
additional distance of nearly 22 miles, and find the surface of this pond to
be 236.189 feet above the level of that of Winooski pond.  Ttis five-cighths
of :a mile long, and has a mean breadth of 577 feet. Tts area is 1,904,150
square feet. 'T'he ground about it is such as to admit of a reservo:ir_\bejnf
<conveniently formed by raising its' srlace eizht feet sbove its present level.
This will require two dams, the elements of which swere determined as
projected on the map.* The one near the outlet of the pond will be 344
feet long, and its mean height 54 feet. The dther will be placed at the
opposite extremity of the pond, and 'will he 253 feet long and require a
mean height of only eight-tenths of a foot. Besides the reservoir thus
ereated, three perpendicular feet of water below the present or natural sur-

dace of Molly’s pond may be made available by a cut at its outlet of 600
feet in length. 7i‘hus, by means of this pond, may be obtained a reservoir
of at least 20,945,650 cubic foct of water to be used at pleasure, besides a
minimum supply of 3% cubic feet of running water per second, after Sup-
plying the effects of evaporation.  Molly's I-Broo]; vielded on' the 6th of
December, 1829, at the point before designated, when gauged by Mr. John,
MeDufiee, 20.1. cubic feet of water per second. :

~ The feeder line was continted from the position fixed for the damn at the

-northeast extremity of the pond, and preserved at a level of eight feet

. second.

|
¥

above the present surface of the pond. In a distance of 31 niiles it inter-

sects Liyford’s brook, which vielded on the 19th of August, 1529, 1 /5 cubie

+ feet of ‘water per second which is assimed as 1ts minimum supply. On

the 5th of December, following, it yielded two cubic feet per second at the
same place. At 28 miles still further, the samie level continued jntersects
Cold brook, (or Sleeper’s brook) issuing from Cold pond, and \now empty-
ing into Joe’s pond. 'This brook yielded on the 2ist of August, 1829, at
the point where intersected by the feeder line, 5.63 cubic feet per second, ,
and on Whe 4th of December, following; it yielded 12.65 cubic fect per
We have now shown all the water that a pears to he available in this
direction, together with the length of the'feegers necessary to conduct it
to the summit. :

*Seeef,and g h; sheet cenw.injﬁg trace of feeders,
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Map 2.—The elements of a dam necessary to raise the surface of Kettle
pord eighit feet above its present level were detel"_n'uned. Its length would
be 549 feet, and its mean_height 7 feet.,  (See Iig. 2). A feeder line was
comimenced at the position propesed for this dam, and traced towards, the
summit, preserving the level of the preseni surface of Kettle pond, with a
view of aseertaining the practicability of intersecting the ,stream. issuing
froin Hosmer’s poud, and condricting the waters of both ' these ponds to the
swmnit by ohe continuons feeder, - In a distance of a little mote than
seven-cighths of a mile, this line encountered so great an .obgrr?cuon 1&1
the declhivity of the peak Known by the local name of the Owl’s Heal ;
which was increased by the apparent length of an aqueduct that woud{ }
be neeessary to conneet it with the succeeding one bearing the name o
the Devil's "flead, added to the very rocky surface of these side hills, that
the furirer continuance of the line was abandoned. _ M

No feedor line was traced between Hosmer’s pond and t!w: summit; a
reconnoisance. of the intermediate ground, however, is sufficient to show
that the waters of that pond, if used as a reservoir, may be conducted to
the summit by a feeder of about 13 mile long. . -
A i . _ i

SUPPLY OF WATER.

Middle of swmmit sections between Cabot branch of Onion river, and
' ; Lang pond. '

Distance, by route surveyed; 8ith miles.

Ascent and descent, 855.24 feet. : e "

The navigation of the canal would be suspended in consqucnc'e of ice
and other canses, in this climate, (between latitude 44° and 44° 30' N.) for
about four months in the year. Tet us suppose that it would be navigable
for a continuous period of two hundred and forty days. We n']my divide
this term into two peri{)df, «corresponding with the relative supply 01.‘ Tun=
ning water that may be depended on for each. f

We may safely assume the fitst period at 90 days to include the season
of grediest drought, aud base the caleulations for supply, on the capacities
of siich teservoirs as may be conveniently formed, together with the mini-
mum discharge of sunning ‘water, as ascertained by gauging in August,
1829, during 2 period of unnsual drought. : : -

This will give us, of running water, as follows, viz :

1
From Winocoski pond, as estimated Aug. Ist, 1829, 2 . cu}.mt ‘feet per sec.
From NMelly’s brook, as ganged Aug. 4th, “ 64

T { (7
From Liyford’s brook, as gauged Aug, A9th, & L1 i “
From Cold brook, a.s’g:}_uggzd Aug. 21st, &« 563 . .
A Total, 1237

Let us say 12 cubic feet per second, rejecting the fraction, whi.i_mig o
days, will amount to 93,312,000 cubie feet. P4 |

.
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Reservoirs.
Winooski pond will, by a dam to raise its sur--
face 10 feet above its present level, and a cut to
command 3 feet perpendicular below its present s
surface, forr a reservoir of - - - 116,542,075 cubic feet,
Rescrvoir proposed to be formed of Molly’s pond ~ 20.945650 = «
Hosmer’s pond, by means of a dam to raise its

-surface 15 feet ahove its present level, will form
a reservoir of - - - - -

1

40,590,000 u

Total available by reservoirs ¥ - - 178,077,726 .«
Available running water during dry season - 93312000 @«

Tptal available from all sources, within first pe-
~ riod of 90 days - 2 - - 271,389,725 4

During the second period of 150 days, including the spring and auturn,
or before and after the season of droughts, we may safely assume the supply
of running water to be equal, on an average, to the quantity afforded by
the streams when gauged in the early part of December, 1829, which was
sometime: before the commencement of the rainy season.

Throughout the month of April, and during a part of May, it is believed
the supply would greatly exceed that average. I am strengthened in this
belief by the reports of gentlemen of observation and intelligence residing
in the neighborhood. :

We have from gauging, at the period above alluded to, the following
results, viz: i ;

From Winooski pond, at'its outlet, Dec./7th, 1829, 10. cubic feet per sec.

From Molly’s brook, Dec. 6th,. 1829, . 20.16 ¢ &
From Lyford’s brook, Dec. 5th, 1829, - 2. g L
From Cold brook, Dec. 4th, 1829, - 12.65 g ¢

Total, 4481 & 8

Let us, in the caleulation, diminish  this sipply to 40 cubic feet per
second. It will give, for the period of 150 days, an amount of 518,460,000

cubic feet of water.
Losses.

Filtration, soakage,leakuge—Thes iiems depend so much upon data,
only to be obtained satisfactorily from an actual location of the canal route,
developing the nature of the soil, the greater or less deelivity of the ground
to be oceupied, as well as upon the dimensions of the canal, the locks, and
the fe , and the faithful execution of the work, that we must be content

ith . proximate estiinate, based upon a liberal average allowance, in
wiug the expense of water from these canses. For the trunk of the
1} cubic feet per mile per second, and for the feeders § enbic foot per

canal
mile per second, will be an ample allowance for these items.

- Bvaporation.—The loss from this cause depends upon the mean tem-
perature of the climate; the elevation of the country above the level of the
sea; upon the quantity of rain known to fall annually; also upon the sur-

Mg
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face of the country , its being more or less hilly, and more or less timbered.
As we have not the advantage of any known experiments, necessary to
give the elements for the most important part of this calculation, we will
suppose the loss from evaporation to be equal 284 inches per annum nupon
any given surface. This allowance is known to be sufficient in caleula-
tions of this kind, for climates considerably south of the State of Vermont.
Let the breadth of the canal be assumed at 36 feet at.the water surface, and
that of the feeders at 12 feet. " : ;

The length of the middle, or summit section, has already been stated at
8} miles by the line surveyed; but it is quite evident, that in order to de-
press the line of canal advantageously, in descending from the head of
Winooski falls, so as to receive a rew supply of water from the Cabot
branch, it would be necessary to extend this seetion to about 11 miles in
length. This, together with 83 miles of feeders, would be attended with
a loss, from all the causes mentioned, as follows, viz: '

During the first period of 90 days = - - 158,502,133 cubic feet.
During the second period of 150 days - 264,966,083

Total loss' 423468216 = «
leaving an effective quantity applicable to the purposes of lockage, as fol-
lows, viz: - ' -
For the first period of 90 days - -

112,887,592 cubic feet.
For the second period of 150 days - -

253433917 ¢«

Total, applicable to lockage within the navigable
period of the year = - - - 366,321,509 SR
We will suppose the dimensions of a lock chamber to be 90 feet lohg,

13 feet wide, and 10 feet lift, that is, to require 11,700 cubic fect of water
to fill it, and that two locks full of water be required to pass each boat over
the summit section. This is a maximum allowance for a series of single
or detached locks, and may be considered sufficient in the event of a series
of two contignous locks at every point of lockage, provided the ascending
aud descending trgde be equal, and admit the mode of passing, most favor-
able to economy in the expense of water ; that is, by a regular alternation
of boats in opposiie directions. ;

We shall then have as a result, that 15,654 boats may be passed over:

this summit section, by the supply of water which may be rendered availa-

* ble, within the navigable period of each year, which is an average of 65

boats per day, or 32 in each direction, daily.

Having arrived at the above conclusion, let 1s now suppose that a dam
of dimensions capable of raising the surface of . Winooski pond fifteen feet
above its present surface, (instead of fen feel, as previously proposed,) be
constructed at its outlet. This would create an additional supply of
44,823 875 cubic feet of water, applicable to the purposes of lnckﬁe, and
would increase the number of boats that might. be passed over the Sunimi
seetion within the nayigable period of each year, to 17,570; being an ave-
1'ag§ of 73 per'day, or 36 per day in each direction.

his question now presents itself for investigation. What is the max- .

imum content of a reservoir that may be formed by damming Winooski

pond ; aud by what means ave this and the-other reservoirs for supplying -

the sumuit, to be annually replenished ?
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I The quantity of snow that is known to fall annnally upon this elevated

4 region of countiy, and the abundant rains which attend the opening of

spring, would, without doubt, furnish the requisite supply for filling these
reservoirs, and also the whole trunk of the canal, within the period of sus-

| pended navigation. A reference to the accompanying maps will be suffi-

cient to show the large sutface of country that is drained of its surplus,
water in times of abundant rain, by those natural ponds, upon whose basins
the reservoirs wonld be formed. ) -

'Witlooski pond discharged at its outlet, on the 7th of December, 1829,
as alveady stated, 10 eubic feet of water per second,* and Moliy’s brook firr-

' of supply would alone; at that average, fill a reservoir at Winooski pond to
a height of 15 feet above its present level, in the space of 52 days. But
there is little doubt ‘that the average supply would be at least three times

the above quantity, during the first month after the opening of spring, par-

¢ ticularly if we include that pertion of- the drainage of the surrounding

«country ‘which'would find, in the artificial’ feeder,-a new avenue, conduei-

ing it'to this Teservow, which, according to this hypothesis, would be filled in
I less than 1S days. From thisit would seem that the capacity of the Wi-
' nooski reservoir, might be still farth{_:r incmaséd_, for the gronnd bordering
it on every side, except at its outlet, is so elevated as to admit of the conve-
nient construction of a dam of any required height, not exceeding 25 or
30 feet. (See Map 2, Fig. 3.) it ; ‘

So important a consideration as the formation of these reservoirs, and the
capacities to which they are susceptible of being extended, with a view of
being ammually replexished, should not be allowed, however, to rest in any

)

| degree upon conjccture, or upon appearances, even of the most flattering

nature. J ) _ o
Before proseeding to tle construction of the work, the means, and’ the

time required, for filling these reservoirs should be fully ascertained by fre-

_quently gauging, at every season of the vear, those streams which are to

be relied upon for feeding them. And, indecd, these dams should be the

first works constructed, in order practically to demonstrate the efficiency of

| the Teservoirs, before incurring any other expense, as uphn them the suc- |

«cess of the whole summit section of the work must depend.

It must be borne in mind, that a great portion of this summit region is
now covered by dense and umbrageous forests, which tend greatly to pre-
vent evaporation, and cause the streams to }_'1eld more a_lzundauLly than
* they would if the country were cleared, particularly during the summer
| season.

The necessity of preserving these forests in the immediate vieinity of

the reservoirs, and upon the summit portion of the canal, will readily occur
! to those interested in this improvement. ', ;

Western, section.

b TriBhe f)’r‘n‘timl of tl’gis section, included within the lirpil:s*nf _this survey,
. ~would not, in a location‘of the route, exceed 144 miles in length, terminat-
ing at the mouth of Stevens’s branch, and having a ditference of level of

325.14 feet. -

« Winouzkispond discharged, at the same place, when ganged by Lientenant French; the
heginning of August 1830, 10.2 cubic leet of water per second. Copious rains had, however,

prevailud tor several days previous,

nished 20 eubic feet per second, on the day previous. These two sources

. and wouid be rendered navigable for canal hoats by the coustruciion of

[ Doc. No. 180. ' .

The streams which would be relied on for su; ng this portion. are
1z The Cabot branch ; . ' i ,PPIY'i . . 'PG

2. The Naesmith branch
3. Perkms’s branch: ' ) » s
4. Kingsbury’s, or the Calais branch ; and, if necessary,

.. The Onion river, . : g .
The first of these yielded. on the 5th of August, 1829, a period of wvery.
dry weather, twelve cubic feet per second, which may ‘he: considered its
minimu supply. The second yielded, on the 16th of July, 1829, 10.8

. cubic feet per second ; and the third yielded, on the 14th July, 1829, 225

cubic feet per second. " 'The mean of the second and third may he safely
assumed at 16 cubic feet persecond. . The fourth yiglded, on the 6th July,

1829, 77 cubic feet per second. Liet its minimum be assumed at 20 cubic

feet per second, a reduction of nearly three-fourths. We have, then, for the
supply of this portion of the canal, a minimam guantity of 48 cubic feet per
second, which, when added to the supply from -the:sunmait; (which wwould
be received by the passage of boats to and from that section,) will be found |,
to be advantageously distributed; and would ' be. sufficient for the purposes
of lockage, after allowing for losses of every description, for the maximum
of trade that conld pass through the canal; and without resorting to the
main stream of the Onion river, between the summitsection and the mouth
of Stevens’s branch. b Yot st te vl st . :

FEastern Section.

This séction extends from FLong pond. dowh the valley of Wells’s river,
to the Colnecticut river. . 3 -
Long pond and Lund’s pond would be used as portions of this section,

proper tow-paths near their' marging; and dams at their ontlet® A refer-
ence to the details, upon a laxge scale, (Map 3, Fig 1 and 2,) s will show
easy these improvements may be made. .

This would reduce the length of the remainder of the section to about
15 miles, in a location of the route, having a difference of level of 645 feet.
The resources for a supply of water; are the Wells’s river; the sonth branch
of 'do.; the north branch of do. The south branch is received by two
mouths, at « mean distance of two miles below Jiund’s pond. 'The north
branch is received five-eighths of a milestill lowenr. i

These streams ‘were gauged in the latter part of August; 1829, a period
of ttngoummnon drought, which prevailed throughout that month. = The in-
habitants throughout that neigchborhood concurred in the opinion that the
streams had never, within their recollection, been lower than when we
gauged them. . They then vielded the following supplies; viz:

South branch, by two mouths, Angust 24, 1829, 13. cubic fect per'second,
Nortle braneh, near its mouthy * do do 3.4 do do
Wells's river, above Bolton's falls da do 2% do do -
Wells’s river, near its mouth, August 22, do 218  do do

It is 1o be regretted that Wells’s river was not gauged within the period
of this great drought, immediately below Fand’s pond. : Its mininmm sup- -
ply cannot, however, be stated at less than ten cubic feet per second. "T'his
quantity, added to the supply from the north ‘and south branches, \ill give
26 cubie feet per second, which ma y be relied npon dirving seasons of the
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greatest .drought. This supply of running water, added to -that which
would be received from the summit section, together with the aid of a re-
servoir proposed to be formed u{mn the basin of Long pond i(whose ared is
18,789,000 square feet) would always ensure a sufficiency of water for the
maximum of trade upon this section of the canal. s

The annexed table, marked A, exhibitirig the streams gauged on this
survey, will show at-one view all the resources of running water that may
be commanded for supplying the several portions of this canal route, be-
tween the mouth of Stevens’s branch, on the east, and the mouth of Wells’s
river, on thé west, side of the summit level. ' ¢

Having exhibited all the facts required by my instructions in reference
to this survey, it only remains for mie to express my opinion, that it is quite
practicable to effect a communication by means of a canal between 1,ake
Champlain and the Connecticut river, through the valleys of the Onion and
Wellg’s rivers, = ’ y _

The quantity of water available by means of streams-and reservoirs easily
formed, has been shown to be sufficient, provided it is properly secured.
. It is true, that the lockage upon the middle or summit section, is great
in proportion to its length, and that much care will be required in the trace
of the route, preparatory to construetion, in order to avoid; as much as pos-
sible, the nuiltiplying of contiguous locks. ; !

Before deciding npon the improvement for effecting a communication
between Lake Champlain and the Connecticut. river, a careful comparison

shonld be instituted between this and the other routes which have been

surveyed in reference to this object. _ AN
The surveys under the immediate direction of Lientenant Colonel Abert,

of the United States Topographical Engineers, in 1827, determined the

summit pass between the head waters of Stevens's branch and White river,

. % survey, but the scarcity of water for supplying the summit of the White

, iver route, weémed to render it impracticable for a.canal. The suggestion

to be fully weighed, preparatory to a decision tpon the route, and the nature
of the work to be adopted for this important improvement.

I bey leave here to express my acknowledgments to Lieutenants A. D..
Mackay, Edmund French, and George B. Chase, of the artillery; who served
as'my assistants on this duty, and to whom ¥ am indebted for much of the
mformation communicated in this report, as well as for the execution of a
‘great portion of the maps. After those officers were withdrawn from my
command, 1 was aided in the completion of the maps by Lieutenants J. F.
Tzard and John N. Macomb, of the army.

I take this occasion, also, to express my acknowledgments to Mr.-John

MecDuffee, of Bradford, Vermont, for the valuable services he rendered, not

. "only in the local information he' constantly communicated, while accor-

»

|
i

panying us upon the the route, but also for the aceurate and very impor-
tant survoys exeeuted by him upon the ice, in the months of February and
March, 1830, of Winooski, Longgand Lund’s ponds. His' services were
“rendered chiefly at the expense of the State of Vermont, as the fands ap-
propriated by the:Government, and allotted to this survey, were not suffi-
cient to enable me to employ him at a just compensation. :

.= See Col, Abert’s report, printed docment 173, I1. R. 1st session of 20th Congress.

-

. to be 485 feet lower than Winooski pond Summit, as deduced from this =

of that officer, in reference to a rail-road communication,* ought, however, -
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To Mr. J. Y. Vail, of Montpelier, we were also. much indebted- for the

facilities afforded by him on all occasions, as the agent sclected to accom-

pany us bythe Executive of the State of Vermont.

All'which is respectfully submitted :

‘To Lieut. Col. J. J. ABERT,

JAMES D. GRAHAM,
Major U. S. Top. Engineers.

Chief Top. Eng’r, U. S. Army,

Washington City.

_‘;
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‘A—TABLE of streams ganged upon the Onion and Wells's river . _ gﬁ iﬁ:d%f tﬁchai?tgfjwjerg?i?;afiem-?de’g '2“:158 of Vermont, in 1829 and
18305 showing the supply of running waler * | - Y P réun stated.
i e i 3 Supply of water in
. o cubic feet. ;
3! v B )
g Names of streams. Al what peing ganged. When gauged. ?' y whom gugestl Reuanks.
g ¥ [ ' * | Per Per |
g & [ secoud. | minute, i
@ |
I I ; :
| - : s It had been raining several days preceding t}
it . | Capt. Graham }, Bl A Ing ays preceding the
‘b, | 1 | Gallison’s brook - - = | Near station 10, comp. b’k No.1 | July 4, 1829 rj{ ) i& teut, Chase s o 2 %?;lﬁ:nhﬁe ggnlsl::jl;:{;m::;c;::;g caused ity Hup
1 ) .
) g
i 2 Parslup’s brook - - - | 800 yards from slation 68,  do. Do. do. ‘ ‘ gﬂ ég? 3333 Bg fii gg' gg'
i 3 | Davissbrook - ¥ - | Near station 85, do. | Do. do. | Do 11.98 676.8 { Supposed 1o be twice the quantity afforded at the
o 4 | Dagget'sbrook - - - | Near statisn 98, do, Do G, do 5 3 .-..(-.. 4 660-2 ‘driest limes.
g | 5 | Kingsbury'sbri¥th of Oniontiver | Near station 135, do. | Do, do. o {2 521 G / :
’I’[" 6 | Norfhern J(bmr_lc of Omion river | 700 yards above its mouth 4| Do. 9, do |- . g:: : éiggg 131%2 ws‘lcf)zf abeut :nm:lluheaght.
i 7 | Onion river - - - | Near slation 81 - 2 -| Do. 11, do. . Do 991,73 | 16.303.8 {Disclmr"ed on'3d August; 15829, (see statement 14y -
8 | Onion river - - - | Near Abbot’s hense, Montpelier - | Do. do. ; \ ; s 6,121.8 cubic feet per minute.
HI 9 | Onion river 7 ' - | Near Pitlin's mills : - | Do. 13, do. ! kS ]]f:)’:: IE’SS ?,fli.sazg Water a little below its mean stage for the year
1 | 10 | Perkin’s chh ¢ > - | Plainfield village ¥ -| Do. 14, do. | Dao. 10.83 '649.8 | Afier several days of very warm and dry weather.
i 11 | Naesmith’s branch - - | Half mile above its mouth -| Da. 16, do. Do 11 8466 :
it ; :g ‘Winooslki hranch of Ondlon river geur Barnes's 1I.mused - - go. . go. ‘ ! Tiaid 1,83 1008 |
| Qutlet from Pigeon pon - ear margin of pon - - o. 17, do.. ] F ' 4 ‘ Discharge 10182 cubie foct .
' + o 207 3 ge 10. ; et per minute less than on
i 1 14 | Onion river - - - | Same placégin statement 8 - | Ang. - 3; do. TS o ]02‘:‘}: G1zL8 _the 11th J uly, 1828,
| 15| Molly’sbrook - - - | At proposed commenc’t of feeder | Db, 4, do. g McB?J‘ITec 23 16| 1 %ﬁi fligible place tor a dam.
}.i 16 | Molly’sbrock - . - | At do. do. Dec. 6, do. < Gt 2. ...,, X
!l 17 [ Cabot branch of Onion river - | At thebridgenearsia. 116, e. Wk 3 | Aug. 5, do. ‘ & ietg Chase ;I $ { ;I; ; i
‘ ¥ ] ; 3 ! 0, : ,912, “lhiese sireams were ganged at a period of uncom-
I | 18 | Wells’s river, at the 'nl':age; - | By two mouths - - - | Do ?.5, do. oy UL B11 6.6 A e l%ley wﬂ]}: iodiat bycot?li:
19 | South branch of Wells's river - | Al iis two mouths - - | Do. 24, do. Do 347 208.2 Hotelitior et hatafARiE o R P
: 20 | North branch of Wells's river - | Near Darling’s house = - - | De. do. : Do, /5 ; SHEAUOEIDNE, LA S 10 he lower than they
bra _ 85 0. 20.60 [ 1,200.0 had been for many years previous.
21 | Wells'; river - i - | Above Boullon’s falls - - | Do. do. J L. A. D. Mackay L0gt 65 4 A
| 22 | Lyfords breok - - - | Where required 1o supply feeder | Do. 19, do. { "J. MeDufe | 303 1912
23 | Lyford’s brook - - - | Where do. do. Dec. 5, do. i Lt A.D. Mackay | 563 9378
| : : Aug. 21, do. FoMoDuge " =
24 | Sleeper’s brook Efrom Cold pond) | Where do do. Aug i J T. McDuffie 12.65 50.0
'{ 25 | Sleeper’s brook !'li?m C{:{d pond) ;’Jwre o du]; & do. Dlt;c. %, go. - e i 10,01 600.6
26 | Outlet of Winooski pen - | 270 foet below the pond - . - 0. 7, do { Lieut. Fr 10.2 612.6 1\ Coniois/tains hefl trevaiiodie e
| o) ouwimot Wineolipond - g e oAt T | s ot iRy s
! 281 South branch.of Wells'sriver - -Neac its outlet - i f - % Do. 33.79 | 9,027.4 | ' sulisare, therefore, much above their ushal sup~
; 29 | North branch of Well$’s river - | Near  do. - - - | Do. do. i Do. 85.38 | 5.121.6 |) "'ply in sucmer.
! | 30 | Wells's river - - - | Near Miller’s mills - - | Deo. do. : g Y3k A
i
[ § 1§ J. D. GRAHAM, Capt. U. 8. Top. Engineers.
i - '
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latitudes and magnetic variation at several points en the roule
surveyed for the Montpelier canal, State of Vermont, in 1829 and

£ingineers. Sk
The following observations for the latitudes of three imflbﬂamapdiﬁfs
on the route of the contemplated Montpelier canal, State of Vermont, were

| used in making thése observations were a sextant of 73ths inches radius,

| vernier, to fifteen seconds, op the ;15th- ofa degree, and an artificial horizon
of mercury accompanied by an excellent glass roof.
. All the observations helonging to the same. series, and referring to the
same point, are stated separately, in order toshow how near a coincidence
'was obtained.

They are, however, offered as approximations when considered in rela-

more perfect instruments.

the observations made at Montpelier, is three or four degrees greater than
that angle is generally found to be in that part of theé country, and it was
not until the observations were verified by careful repetition, that I could
be satisfied that an extraneous influence so great could result from local
causes operating upon the magnetic needle. :
Iron is however known to exist in great quantities, in its native state,

attributed to that cause.

Montpelier, Vermonl.

- July 7th, 1829. Observed meridian double altitude of the .
planet Jupiter, L 5 - = - 50° 04' 43"
. Latitude deduced, - - - - - 44° 16' 14" N.

Same night., Observed meridian double altitude of the
. star A Ophiachi, - - - - - 116° 52' 43"
l " Latitude deduced, - - - 2 - 440 15 59"

- July 9th 1829. Observed double meridian altitude of the
[ star A Ophitchi, - . - ¥ . - 116° 51' 50"
| Latitude deduced; - - = - - 440 16' 25"

Same night. Observed double meridian altitude of stara
Aquilz, : : : x . - 1080 20' 15"
Latitude deduced, - = - - 44° 16'°17"
Thermometer, at time of last observation, 54° of Fah-

renheit,

1. *This and all the other double akitndes are.recorded as corrected for the index error
*‘of the sextant. [

APPENDIX, containing asironomical observations to determine the:

1830, by James D. Graham, Captain United States Topographical

amade in connection with the surveys for that work. The only instruments :

made by B. Stancliff, of . Philadelphia, and graduated te read, by aid of the .

tion to results, which, by the same pains, may be obtained by the use of

1t will be readily seen that the magnetic variation which resulted from .

throughout this-part of Vermont, and this phenomenon is no doubt to be.

- Azimuth of Polaris, or castern elongation - -

[ Doc. No. 190. ] 21

July 10th, 1829. Observed double meridian altitude of
planet Jupiter, ot : : - 500 07’ 45"
Latitude deduced, - - IR - 44° 16 02"

Same night. Observed double meridian altitude of star a
Ophiychi, - - - - - - 116© 52' 30"
Latitade deduced - - - - - 44° 16' 05"

‘Same night. At 11h 44' 33" P, M., mean solar time; civil

“account, the star Polaris (A UrsmMinoris) was found by
calculation to be in its greatest eastern elongation,
before passing the meridian. At that moment of time,
indicated by a good lever watch, regulated by equal alti-
tudes of the sun observed this day and yesterday, the
magnetic bearing of Polaris was observed by means of
o good strveyor’s compass to be as follows, viz:

1st observation : reading of north end of the needle - N. 14° 40' E.
2d observation: reading of south end of the needle - 14° 45'
3d observation: by reversing limbs of compass; north

end of needle - - . - - 14° 40'
4th observation : compass as above mentioned ; south end

ofimeedle " . .7 Tl N L = - 14° 45
Mean hearing, per ¢compass - - - - N. 14° 42} E.

20 14" R,
N. 12° 28}' W.

Magnetic variation deduced - - -

Same night (July 10). Observed double meridian alti- \
tude of star A Aquila - . - - 108° 20" 45"
Latitude deduced - - - - - 440 16' 02" N:

Thermometer, at the time of last observation, stood at 56° of Fahren-
heit. '
July 11, 1829. Observed meridian double altitude of -

star o Ophinehi - - - =+ = 116° 52 45"
Latitude deduced % & O (1 - 44° 15' 57V N.

Same night. Calculated mean time of greatest eastern elongation of
Polaris, to be 11 h. 40' 39" P. M. eivil account. At which time, indicated
by lever watch, regulated by observations of equal altitudes of the sun con-
tinued, the magnetic bearings of Polaris was observed by the compass, as
follows, viz:

Ist reading: north end of needle - - N. 14° 35' E.

2d reading: south end of needle - 3 - 14° 40
Limbs of compass reversed : _

3d reading: north end of needle - - MM 1 Lo

4th reading: south end of needle - - - 14° 40

Mean bearing, per compass, of Polaris - - - N, 14° 37} E.

Azimuth, or eastern elongation of Polaris 2 - 20 14" E.

N. 12° 23} W.

Magnetic variation deduced - - -
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Mugnetic variation deduced from observations of last
night - - -

- N.120 28) W.

Magnetic variation, by a mean of observations, per com-
pass, on nights of July 10 and 11, 1829 - - N.12026" W.

The elevation of Polaris being too great to observe it through the aper-

tures in the upright vanes of the compass, its bearing was obtained in the
following manner, viz: a cord, having a heavy weight attached to its lower
end, which reached near the ground, was suspended from a projecting rod

attached to the roof of the legislative hall, and the compass was placed in .

such a position that its upright vanes, the cord, and the star Polaris, were
all in the same vertical plane at the moment calculated for the observation.
The cord was then illuminated, and being free from oscillation, its bearing
was observed, and considered to indicate that of the star. This was the
only means in my power to adopt, as I was not, on this occasion, provided
with a theodolite or any other instrument except the compass for making
this observation.

The magnetic variation indicated by these observations being much

greater than I had been induced to suppose it, determined me on my retorn

to this place the following year®to verify them by means of a good theodo-
lite, which, in the mean time, I had received from the topographical bureau.

The results of these additional observations will appear presently, and
he ﬁmd to coincide very nearly with those already recorded. i

Satte night, (July 11, 1829). "Observed double meridian )
altitude of star s Aquilee - - - - 108° 200 30"
Latitude deduced - - = - S i’ U CLE | i
August 10, 1830. Observed double meridian altitude of
sun’s upper limb - - - - - 1230 12" 30"
Apparent altitude of sun’s upper limb - - - 61° 36' 15"
Sun’s semidiameter - < - : s 15 49"

' 610 20' 26"
Correction for parallax and refraction - - - 28"
"True meridian altitude of sun’s eentre - 61° 19' 58’
"T'rue meridian zenith distance of do. - - =289 40" 2!
Sun’s declination when on meridian - I S L (e A |
Latitude dedaded ~ - L0 o0 hle L L L g0 g 34F N,

Same night. Made an observation for the magnetic variation, by means
of the theodolite and an artificial horizon of mercury, provided with an ex-
cellent glass roof, as follows, viz: the time of greatest eastern azimuth of
Polaris was found, by calenlation, as heretofore. A few minutes before this
time, (the theodolite having been previously placed upon its tripod and ad-
Jllsted;% the artificial horizon was placed upon the ground in front of the
theodolite, whose vertical limb was so adjusted, by means of the levelling

Itical wgb passed through the Polar star and its image, reflected from the
zon of mercury, showing that the axis of the telescope, in its motion

rews of the tripod-head, that by ene vertical sweep of the telescope, its -

-
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up and down, coincided with the vertical plane passing through theNorth

_star.

Then at the moment of the greatest elongation of the star, indicated by

- the time-piece adjusted by previous observafions, the vertical web of the

telescope was again verified upon the star. The telescope was then re-
volved down, and, by means ot a lantern, a peg was,driven nto the ground
about 400 feet from the instrument, and coincidgé® in direction with the&j
vertical web. 'The position of the theodolite was now marked by a pe
driven in the ground, perpendicularly, under the centre of the tripod head.
By this means the instrument was, on the follqwa.ntg morning, placed in its
former position, and an angle laid off, by means o the honizontal limb, of
two degrees and fourteen minutes, (the azimuth of the star when observed,)
to the left from the direction of the first mentioned peg. A third peg was
now driven, tocoincide with the vertical web of the telescope m its last
position, indicating the direction of the true meridian, froni the position of
the instrument. : , _ '

The theodolite was now removed, and a compass, having a needle B8
inches long, occupied its place, by which the hearing of the peg marking
the true meridian, was observed as follows, viz:

1st Observation—mean reading of two ends of needle, - N.12° 24'E.
2d Do reversing limbs of compass, and -taking a
mean of readings of two eunds of the . .
needle as before, - . - L WNSE207 28N E.
3d Do compass as in st observatfon, and mean of

two ends of needle taken, - - N.12¢ 23" E.

Magnetic variation, by a mean of the above, - ' N; 12025 W

. Which differs but 1 minute from the mean of all the observations made for

the magnetic variation on the nights of the 10th and 11th of July, 1829.

It is very evident, from the foregoing observations, that there is o strong
Jocal attraction of the needle in the vicinity ofsMontpelier, arising, no doubt
from the existence of iron ore in the neighboring hills.

Recapitulation of latitudes of Montpelier, dedutced. from the préceding
observations. '

1829, Jaly 7th. Ldtitude, by observation of planet Jupiter, 442 16/ 14" N.

G “ do do of * A Ophiwchi, 44 15 59
& 9th do do of do 44 16 26
ik do do of * A Aquile, 44 16 17
« \ 10th do do of planet Jl:iitﬂ', 44 16 02
t i do do of * A Ophiihi, 44 16 056
& i do do of * A Aquile, 44 16 02
« 1lth do do of * a Ophinchi, 44 15 57
“« 4 . do do of * A Aquile, 44 16 07
1830, August 10th do do of the sun, 44 16 340"/
itude of the legislative hall, Montpelier, Vermont, by a
Laxﬁean of the abov%al ten observations, - . b): %g) 122'l }qg" N.
Magnetic variation at same place, . ’ _
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4 ' Plainfield Village, Vermont.
1829. July 13th. Observed double meridian, altitude of star :
' A Ophidghi, . : - 1160 51' 00"
Latitude deduced, - - - - 44 16 51 N.
w* « July 14th. Obseryed double meridian, altitude of the ' r}
kg plahet Jupiter, - - = . 50009 30 |
! Latitude deduced, - - - 44 16 50
« July 16th. Observed double merldmn,almude of planet .
Jupiter, - - 50°10" 15"
Latitude deduced, - - - 44 17 07
“ Same night. Observed double rhcridian, altitude of star ik
A Ophigehi, - X - 116° 50' 30"
Latitu’dc_', educed, - - - . 44 17 06
“ July 17th. Obseryved double meridian, altntude of planet
Jupiter, - - 500 10 45" !
Latitude deduced, L - - 4417 12

%  Same night, Observed meridian double, altitude of star
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Wells's River village, Vermont at the mouth of Wells's river.
1829 Aug. 22d. Observed doub}c mendlan altitude of

' A Aquile, - - - 1089 33' 15"
Latitude deduced 2 - - - - 44° 09" 51"N.

1829. Aug. 23d. Observed double meridian altitude of the '
_sun’s Jower limb, - - - - 113° 59, 30"
(sun’s semadm.meter 15'61": correctmn for p-u"ﬂlax and
refraction 31" sun’s declination 11° 24' 2 25" N.)

Latitude deducvd - g - - d - 44° 09" 20"
‘At night. Observed double meridian altitude of * A |
Aquilee, - . - - - - 108° 33' 30"
. Latitude deduced, - - - - - 44° 09" 43"
1829. Aug. 24. Observed double menduan altitude of the
sun’s lower limb, - - - 1132 18' 15"
¢, Latitude deduced, - - - - - 44° 09 30¢

Recapitulation of latitudes of Wells's River village, Vermont (mouth of
Wells’s river.)

4 Ophidhi, . - - 116° 50" 15"
Latitude deduced, - 7 oM 1829. Aug. 22d. Latitude by observation of * A Aquile, 44° 09' 51"N.
 July 190 Observed doublo meridian, alitude of siar g o st N o e R
A Aquile, - - - - 10%° 18' 45" i 5 e ?
Latitude deduced, - - - 44 17 02 4 4 (e 49 i e the S s g
: 4 A . TP _ Jatitude of Wells’s River vllla,ge, hys. mean of the above Ay
¢ July 20th. _Obierggthi .g:);:}::le menfimn, altftude of -ma?llﬁ" AR ,‘ four observations, : o . A4 99_ ?h_lj
Latitnde deduced, - - eipdds 1708 y
! T TR N ! B Statement of results of the preceding observations.
f R :cop’tulation of latitudes of Plainfield village ( Williams's Hotel.) : — > gt y o
: f Places of observation. . Latitudes, Magnetic variation.
" 18"9 July 13th. Latitude by observation of * o Ophittchi, 44° 16' 51"N. : L g ' [ R
14 -, do do of planet Jupiter, 44 - 16 50 ' TR ;
5 RS () do do of do 4 17 07 ' State of Vermont. .
' “ry #0016 do - do of * o Ophigchi, 44 17 06 :‘ .
oy 61 I do do of planet Jupiter, 44 17 12 1. -Montpélier, .. - 1=y el o 440816 A0 N, 120 25' W.
& WS P « do do of * o Ophigchi, 44 17 11 ' . 2. Plaintield village, - - -| 44° 17" 03"
¢ @ o« 19 do do of * A Aquilee, 44 17 02 ] 3. Wells’s River village, - < - 44° 09' 36"
| w oo« 20 « do de of * 4 Ophiughi, 44 17 05 5 L :
J Laj:utc[c of Plainfield village, (Williams’s hotel ) by a mean - ° Respectfully submitted :
of 1he above eight observations, - - 44° 17" 03"N. ! J. D. GRAHAM,

Maj. U. S. Top. Engineers.
To Lieut. Col. J. J. ABgrr,
Chief T op. Eng’r, U. 8. Army, Washington city 7.




