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L ¥OILLE CATAL.

The object of this canal is {to comnect Lake MNemphramagog
with Laké Champlain by the.valleys of Tamoille and Rlack rivers,

We have not yet had time to examine énd plot the results
of this survey, vhich forces me to limit my remarks with the
opinion, thet this route, from a perusal of the field books,
aopears not only to be practicaeble but exempt ffom unusual
difficulties,

The survey was mzde by Lieuts. Macomb and Wilson, and the
directions which they recelved, gppear to have been carefully

observed,



it is, perbaps, vroper thut I should remark, that all of
these surveys, exeept the levelling, were done by the coumpass,

we huve no other instrument for deteil operstions, sné the
errore to whiel this is liuble, cannot fuil o effect the re-
sultes collected by it.

The errore &re so well known end have been so frequently
exposed by men of seientifie neguirements, that it ie unneeese.
sury for me 1o maké any comments upon them, They cre insercyse-
ble from the use of the inctrument, =né mey be waid to form a
nart of its very theory.

In surveyse of Harbours & riveys where & agmtem of triangles,
netermlined by the theodolite, regulutee the work, & where the
points ol these triangles sre geldom more then o wmile gpart, the
compaay msy be umed, ve its Pun iz so frequently corrected by the
trizngle polinte, and_any secunulation of erroer is by thut mewns
rrevent&d‘ Sut in & long line for o conel or other murpore, ong
through & country se vbounding in lron ss ours, the crroersn {yom
the uze of the comnass cannot fuil to be meriocus.

?hé plane table is the only instrument which agn be zube
stituted for the compane, &nd it is well sdapted for the collenw
tion of the detslls veguired from cur lsboura., Its theosry ise
porfeet, if I may mo express mysell, Yts resulis musti be withe
out error, or error c=n bhe & consequence only of inexcusable
curelessnens in its use, T4 hue some fnconveniences snd when

Lhe ground le gueh ze to render freouent stsatlons neeessuyy, moy
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oesunion some delny, but theee wre mpore than.aamﬁansmtad for
by diw weourscy. fnd when we comalder thet the renuld. fyom
the nlene teble e 2 wen which needs only to bhe copied, 1 &m
inelined to doubt if the loes of time in its use in comperison
with the comoess, will prove as great s9 ip genereldly suspesed,

Heving umed & nlsne Loble onu onte oegopeion, 1 spesk with the

sdvintage of some exverience., Tut even if there were o saving of

Yime ip fuver of the compess, whuil con this weigh in the scesle

sgbinnt Lhe unequlvocally wuperior cccurecy of the Tlane nble.
fur lubourz should, st lewst, be exemrt from those eyrrors

reguliting from the imperfect nature of the inastruments uased,

-

Lader thewe lmpremnsions, ruact regquest of the Deprriment ners
mission Lo nave two vnlene twbles wmode zud to Introduce thelr use
in the opevetions of mwy vpariy. The cost of & pisne teble will
ot exceed that of & pond comnane,

1% 4o alan nroner to stunte thoet the messurenments of Lhe
streems, to smecortain the quentity of water discherged, were
mace during the rerdied of the survey. snd slthe thene mensures
ments were mede sl & sgsson when the stresms sre generally ot
o owindwum, L is yot rether st vmriaﬁca with the »rectice of
more experienced unstione to ba governed by leogs thon the avere
e result of the cboorvations of many moniha, With curselvesn
I smhould deudbt the pronriety of sonstructing & conal, until at

lesnt after the wversge delly obvservotions durdng the dry
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geagon, I the result irg then = eufficient quentity, there
cen be no csuse of fewr on this aubjeﬁt.

In the zurveys snd exuminetion mude in Rew MHappahire, I
v alded and mecompenied by Colonel T, terrigsn, s cosmisioner
on the vert of thet stote, This gentlemen is well knewn e the
compiler of o very excellent map of that siste, wnd as an
setive nromoter of wll the subjecis connected with its »rogsper
3ty and improvewent, e intelligence and u:baniﬁy of manuncy
mede the ssgoclstion highly veluable and sgreesble, and his
zeed induced him efter my cutles eaulled me elsevhere to remain
with the gurveyling vartles in the field in order to ceeicl them
by his knowledge of the country, snd to facilitste their sceon-
cdetion by his universal scgumintmnce with the inkesbitentis,

He wos suthorized on the rert of the ptete, to go intoe the
sebuel Iocution of the routes, =nd o #ld in moking ithe esti-
mates., But &8 your orders to me wore silent on thesc subjeects,
end en I knew from the arreungerents of your Tepesrizent to dlvide
the labour of theee duties, thut the buzliness of moking the estie
mates wag reserved for anocther branch, wnd a8 wlse vhot was ﬁar-
ticulerly ordered required wll my tim& to sccomplinh, I wos
phdiged Lo decline his proposition in relstlion to these objects.

I was wiso urged on the stme subject elsewhere, znd for the
pese reapons hod Lo refuse, vhieh, it sppesred to me rether lepw

sened the gretificstion vhich oux lebours generslly geve,
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But there was ne remedy. Iy orders were the only guide which
I oould follow, and were the more obligutory when sn attention
to the subjects of locating the cansl routes and estimating
their nrobavle cust would have cccusioned delays of surveys else-
where, snd where the anxiety of the inhabitants was equally great,
te have the surveys made.
Tor the same reasons alsgo whlch governed me in deelining
to locste any of the canals or make the estimates, I have not
asttempted to delineate upon the mars or vwrofiles the plan of
ey cahsly or to zsslign vplaces for the locks, leaving this
also to the office to vhich the Department has assigned thut

duty.

The report of each survey conteins the nemes of the offi
cerg uy vhow it woe made, sind eczch sheel of drawings hee clso
uponn it, the name of the officer by whom this duty weas done,
lio better evidence than that vhich these facts expose can, it
eppesre to me, be sdduced to prove how sbly aﬁd industriocusly
my efforts have been seconded by my severel assistants,. It is
due to thewm, however, that I should add tﬁat during severcl of
the surveys herein reported, severe indispositinn nrevented my
personszl suverintendance of the work, thelefcht of which on
them wee to infuse into their exertions a degree of intelligence,
cere snd minuteness of observation, vhich has left nothing more

to ke cdesired, end hag also proved how well they merit the



condiderice repoeed Iin thew vy the government, In swesipgning
ther to theee dutiee, In the druwings I heve slso sgein hed
the ©id of ny odd und highly velued essistant Lieut, o, V7,
Theelbrr,

T4 in wlne ﬁrnpef thet I should wring to your notice the
servicee of ¥r. € ¥, snderson. This geantlemsn finely educsted
&nd possescing excellent businesns ond morel habites, Joined wy
vertles in Yermont, skd rendered importsnt ald to:uur ararie
tione thers, Yuring reversl weeks he filled the nart und did
the duty of on Cffierr, In the olzee of one whe frem continued
exposure te itho wet, wiz coufined by & fh&umatic affection,

Hig services hud been go essential wnd wesre so necesmery in
ferwnrding ocuy reﬁﬁltﬂ, thsot ne hen veen continued in caploy
since our return from the Tield, snd by his nentnees ncocuracy
and industry, has reandered grent zseictunee in completing ithe
graviagr, T Have only wo regrel thal the discretion verted in
me 0id not ndmit of sn sdequate recommense.

It #3311 no doubt be cbserved thei in the course there re-
rortr 7 hove mnde but few reowvarks unon the neture of the virlous
soilé encountered, snd the exient to which euek kind weuld ine
fluence wuris of the gever:l eancld lines,

The resson i thet these foels wre #c minutely noted dn the
nrotfiles, theil remurke upon ithem in the reporés anpesred UANREG.

enp: vy} ond my eblect wer to ke Lheee renoerts se short oo



voesivle, consistent »ith & cleny understsnding of the rrine
cipel festures of epch rouls, ~ithout teo loborious sn ine
veptigation of the dravinge, |
ideevectfully submittad,
Je 8. Abert,

Rajor & Tl ¥
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JRUTEWICK CANAL,

The object of this Canal is to effect & junction be-
tween the wveters of Yerrymeeting snd Casco bays..

After exemining the ground between these bays, there
appeared to be twvo methods of uniting these waters by &
Caral. The first from a summit level with the necessary
locks, the second by & dirret communication or therough cut,

To effect the first it will be necessary to feed the
Cunzl from the Androscoggin by taking water from azbove the
fulls st Brunswick, The second can be accomplished only by
the way of the HNew leadows,

The ground between the Nerrymeeting and Casco bays, zd-
mits of & Canel in wony directions, on the supposition of &
feeder from zbove the falls, zs it is equally uniform in level
for & great extent. Tutl after examining the same I conceived
it unnecessary to have an-experimentsl line csrried over more
then two directions, each of which will be the subject of re-
mark.

& short distance above the upper saw-mill, nesr the falls
st Brunswick, the river is confined to & narrow channel, its
shore granite rocks, rising sbove the highest freshets of the
river gnd oppoeing & barrier insurmountable to its effarts,

The widih here is 326 feet between the points 2 & 4 of the



plan, and at the height of the water in May. The shore ree
tires gracdually znd would not add more than fifty feet to
the wicdth in rising from fifteen to twenty feet above the
level of the water, and vhich is «lso sbout the heéight of
the rocks at the points 2 and 4.

The line of the highest freshets known, as marked aznd
shovn to me, is zbout ten feet sbove the state of the water
on the doy of the survey, and the line of the lowest water,
about four feet velow,

This depression of the water is considered as resulting
pfincipally from the defective construction of dam of the s:w-
mill belew, which :dmits the grezter mass of the water dis-
charged in dry seasons to pass through, and if the information
furnished to me on this subject is correct, s well constructed
¢or wvould from its mere ssvings, supply the water requisite
for the uses of the Canal,

The vroint for taking the water zppeored to me prefersble
gt ¥o. £ of the plan, where the lock couvld be cut throuvugh the
baenk of pgrenite, snd h#ve an imrmediate deep water communica-
tion with the river,

Tetween the pointg £ & 4, which are excellent abutting
points, ¢ dam will hzve to be placed, for the purpose of fur-

nistiing 2 supply of water for the cansl, zandéd of raising the
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water of the river so far above its level on the day of the
survey, that this latter level msy be considered as the trace

of the bottom of the Canal and the excavation calculated ac-

cordingly.

The depth of water between the several points at which
the dgh may be made is considerable and conformably to the
curves le=w3, Z2-a-3, 2-=-4, of the sheet of profiles. TBut
materials for forming the dam are conveniently situated on
the banks of the river, and the excavation of the communicat-
ing lock could not be befter disposed,

Leaving the water st the point 2, amd upon the supposi-
tion that the line of refferences will be the bottom of the
feeder, the ground rises as indicated in the profile from g
to b, requiring & deep cutting varyiﬁg from ten to seventeen
feet fOr: zbout three hundred yards. From thence to the point
c, pursuiné the dotted line of the plan, =z level similsr to
the dotted line of the profile can bve obtained,‘requiring a
cutting of seventeen feet, decreasing grudually down to four-
teen feet, in & distance of about 13 hundred ysrds, and
through s soil, epparently of the most easy kind to excavate,
a sandy loam..

From this point, and through a similer soil the level

decreases gradually to 7 feet in &« distance of seventeen
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hundred yards, to tne point 4. From & to a, in a distance
of 1000 feet the ground rises regularly to elghteen feet,
zt which point it intersects the line levelled zcross to
effect the communication from bhay to bay;_ |

If the feeder were curved from the point &, directly to-
- waerds g, as in the dotted line of the plan, it Would very
soon encounter the depth of cutting of the point f and which
continues to g. But as it would reduce the distance between
these two points to about one half, it might be considered
the preferable course,

This will constitute the whole length of therfeeder for
that line of comwmunication which may be stated zs possessing
the most sdvuntages, not only in relation to the facilities
which it meay afford to the inhabitunts of the immediste vicin-
ity; but &lso in relation to the continuvetion of the naviga-
tion to Portland.

From f to h, & distance of three thousand two hundred
and thirty feet, the level varies but little from the height
at f. ¥rom h, there is & gradval descent to the ravine of
mére brook in a distance of two thousand four hundred and
fifty feet. The edges of the ravine are about ten feet above
the line of reference, its bottom twenty two feet below, znd
its greatest width from e to k sbout 600 feet. Through this

ravine mare brook passes, in its course to middle bay, part



of the waters of Casco, It is not subject to violent rises,
end I should suppose that an arched culvert of about 1% feet
cord, the spring of the arch about five feet above the bottom
of the ravine, would be sufficient to puss its walers at any
season, |

After passing this brook, the ground continues of as
favourable o consistency &s heretofere, with & scattered
growth of smell pine to 1, a distance of fifteen hundred feet,
I'rom this to the point m, & distance of six thousand six hun.
dred feet, the -line will encounter a swamp, filled with birch,
zlder and hemlock, exhibiting a case of difficultl grubbing and
clearing,

The instrument throughout this distance had to be kent
cbove the level of the swawmp znd near its edge, for the bene-
fit of an oven passage, as in rurning a line merely to deter-
mine the przcticability of a canal, it was not considered nec-
essary to loose the time required, and encounter the expeunse
necessary in cutting out a-path in the exact line which the
canal may follow in its ultimate location, This will however
very but little in horizontal position from the one plotted,
and from an examination of the swamp ond the determination of
severul points, the vertical projection of its surface, a
exhibited in the dotted line of the profile may be considered

a8 correct. Dy this it will be perceived that it rises



gradually from about % feet below the line of reference at 1
to twenty six feet in & distance of four thousand three hun-
dred, and then declines to m, five feet above the line of
reference, in a distance of two thousand three hundred feet
farther, At m there is & small stream issuing from the swamp,
and discharging itself into middle bay. From m to n, for the
reasons before stated, the doited line is the correct profile
of the most probable route of the Canal,

Through about half of this distance from m there is a
very thick growth of hemlock, and in the whole the ground is
wet end a clay soil, It will he seen by the profile that in
this distance of five thousand 100 feet, there is very little
¢ifference of level., Yrom n to & medium high tide of middle
bay, & distance of three thousand one hundred feet, the soil
a stiff clay, the fall below the line of refference was found
to be 38,61 feet, at Capt. Pennels wharf, the vicinity of which
also appeared to be favourable for the debouch of the Canal.

In this lgst distance the 1ocksywill most probably have to
be loéated, end if cne is blaced &t n and the remainder towards
the termination ¢f the line, it will reduce the excavation for
this object, to its least dimensions,

A difficulty occurs in the debouch of the Canal into the

n
E2

bay, which is however unavoiduzble, This is occasioned by the



great extent of flats, left bare at low tide, and which
would render necessary & construction over these flats of
consideravle length, to effect a low tide communication with
the waters of the bay,

The exact extent of these flats and the rise & fall of
the tides were not determined, because knowing the Tepartwent
zlready to possess @z survey of this bay, in which these factsﬁ
were without doubt, well zscertained, it appesared to me an un-
necessary loss of time and repetition of labour,

But I do nbt consider & low tide communication as reqﬁisite
2t present, If the canal were to be conducted to the edge of

were _

the water and:to communicate with it at medium tides, it will
in that state greatly accommodate the country and meet all exe-
isting exigencies of the trade. And to avoid‘encumbering the
canal above ﬁhe locks, with boats ready to pass when the tide
may serve, a small basin might be constructed at its termina-
tion, into which boats could be passed and there await the tide.

5 favourable plece for this is to be found 2 short distance
west of Pennells Wharf in & small cove,in which case the line
of the canal, woﬁld have to ?ass in the rezr of Capt. Pennells
house, and nesarly in the direction of the dotted line, keeping
in the valley of the brook ihdicated at the point n and the

]

descent from the point n is also in this direction,more gradual,



Returning back upon the line to the point h, the line
from bay to bay, may pursue the dotted course fromlh to T
with very little variety df level, the point h being twenty
one feet zbove the line of reference and the point f ninef
teen. The distaznce between these two is three thousand
seven hundred feet. From f {(profile B) in a distance of
elight hundred and meventy five feet, the level decreases to
six feet ebove the line of reference at the voint » it con-
tinues &t avout that 1l1CQO feet farther and from p te r, in
a distesnce of seven hundred & fifty feet, the level descends
to thirty six & a half feet below the same line. Trom thence
to & in & distance of four hundred & fifty feet, the fall be-
low the line of reference is 44,83 feet which was also the low
tide ﬁark of that day, 8t &n o0ld ship yard on the Androscoggin.
The water is here deep close to the ghore, the point of junc-
tion sheltered from currents drift and winds, forming a good
harvour, and rendering easy any access to the Canal,

I was informed - -that there is slways & difference between
the tides of this river and those of Casco bay, but we did not
remain sufficiently long in that seighbourhood to ascertain
correctly the amouni of this difference, by repeated observa-
tions through & course of ‘tides.

The lcocks for the fall =zt this end will also have to be

located together and between the point p and the extremity of
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the line,

This route has the zdévantage over either of the others,
by acccomplising the counexion, between the waters of the two
bays withoul sew éxposure. Materiais for construction zre
convenient, labour is cheap and the irhabitants indusirious
end enterprising. At the lower end of Mare brook is an ex-
tensive brick yard,

Cn &n exarmination of the profile it will be seen that
the cutting will be deep for some extent., The only method by
which this may be reduced, is by raising the watcxr of the
indroscoggin,so that the bvottom of the feeder would be sbout
five feet zbove the lire of reference. This would involve an
increased expense in the dem, some additional lockuge, and
damsge sowe low meadows oun the river, to which would be a sett
off in the reduced excavaotion., Or by taking the water from a
fall in the river & few miles zbove Brunswick, the whole of the
deep excavation might be avolded,. But as no survey was made to
determiﬁe the peculisrities of the feeder under this latter
view of the subject. I canrnot speak positively of its advantages,
from representations hcwéver which were made to me, I should
think its difficulties from increzsed length und the nature of
the groﬁnd over which it would have to pass, and a part of

which 1 examined, would occasion an exvense much greater than
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that of the excavution mede necessery in taking the water
from the falls zt Brunswick. The feeder should zlso be s
navigahle canal, to extend its advahtages to the river trade,
2nd route,

The second route pursues the same plen snd vrofile of
the feeder to the first, to the point d. The rise at e may
be zvoicded and the level of & msintsined by passing = little
to the north of e, and continuing to the edge of the ravine
which is zbout four hundred feet from the point £, in all a
distence of three thousand two hundred feet, This ravine
would have to be passed by the feeder to the second line. Its
bottom is twenty five feet below the line of reference and its
edges about twenty feet zbove the same, The stirezm vhich nass-
és through it is very small - a three foot culvert would be
sufficient for its discharge =t any time,

Soon zfter vpassing the ravine thg ground fells gradually,
as lndicated by the profile, from the eastern edge of the ravine,
to six feet zbove the line of reference &t the point.l, B8CO feet -
from D,an¢ from thence to the Point 2 in & distance of seven
thousand three hundred feet, frequently coincides with ané
occeslonally vasses from three to.five feet zbove ond below the
same, At 2 there is & ledge of rocks, extending zbout 700 feet

in vidth, and rising to & height of twenty feet, nearly at the
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middle of the ledge. This can be avoided by & passing a
‘short distance to the north., After passing ihis ledge the
ground falls gradually to s low table land, extending from
the waters of the Merrymeeting to the New Veadows River,

The whole of this lzst described section is through &
light ®0il, szndy loam, occasionally covered with a small
-growth of spruce, birch and pine. The instrument was kept,
for convenience to the work, in the road, but the ground is
of the seme character end height on each side,

After descending to the point 3, fourteen hundréd & fifty
feet from Z and twenty four feet below the line of reference,
the line of canal scross from water to water was commenced,
and kept in the table land before mentioned., From 3 to 4, a
distance of four thousand nine hundred feet the line nasges
through an open meadow. At 4 there is a ledge of rocks rising
gradually to sbout thirty feet, znd lesving & narrow bottom
from 20 to 30 feet wide, between the buse of the rocks and flats
of the New lMeadows covered at high water, This narrow bottom
extends abvout nine hundred feet, end meintains a height of twen.
ty feet below the line of reference, from whence it rises to
eleven feet below that line, distant fifteen hundred & thirty
feet from 4. 4t 5 there is & deep ravine, two hundred feet

wide & twenty one deep, through which the water passes at high



-12-

tide. At 6 aboutl nine hundred feet from 5 and twenty five

feet below the line of reference, and to which the ground
descends gradually, there is another high tide passsge, extend-
ing to 7, seven hundred and fifty feet wide and eight feet deep.
The point 7 is thirty two feet below the line of reference,

ALt one hundred feet farthef the junction with the lew MNeadows
wag effected. The low tide mark of the river on that day was
49,24 feet below the waters of the Androscoggin at the starte-
ing point of the feeder. The debouch is here directly into

deep water, the shore a granite rock. |

. Returning now to the point 3 &nd pursuing the route to

the waters'of the Verrymeeting, we find that this part of the
route 1s also throupgh favoursble soil., A small brook will

have to be prossed in the course requiring a culvert and, from
3 to 8, & distance of eleven hundred and fifty. feet the ground
is open meadow. From 8 to 9, & distance of three thousand nine
hundred feet - the course lies through e thick growth of birch,
spruce & hemlock. From 9 to the devbouch at Tobys point, & dJdis-
tance of fifteen hundred snd fifty feet, the ground is dpen, ex-
cépt near the point which is wooded & rocky. The channel passe§
close to this point, the shore & ledge of granite rocks, bvut

the position is much exposed to the current and tides, which
would frequently render the entering of the cannal very diffi-

cult.
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Ry this route it will be seen thaﬁ the feeder will have
to descend, and if made navigabhle as it should be, it will
zlso heve severcl locks, vhich will render 2 reservoire nec-
essery to supply the canal across from the welers of each
bey, or an enlargement of the canal over the table land to
ansver the purpose of o reservolire,

It has the zdventage over the first route, of & deep
vater debouch &t each end, but it increases the ¢istance
from Brunswick, without zdding any sccommodation te other

.
ploces, ¢nd zltho' this route accomplishes ithe connexion
between itlhe waters of the Yerrymeeting cnd those of Casco
by it.does not ensure a communication with Tortland vithout
ses exposure, The pess insicde of Ragped island (mouth of the
New lfesdows) is too dangerous from ite wmany sunken rocks, to
be att@mpyed by ¢ny but the most skilful pilots and in the
most fezvourable weather., It alse zt all times feels the
swell of the ocecn, which would render it impracticsble for

poetls. On this account vessels of eny burthen are

cangl
oblirped to pass outside of the island, end the necessity
which the;e circumstznces wquld occasion, of relosding in
different vessgels ot the cutlet of the consl, would much die

minish its adventages snd incresse the exvenses of its use.

s inlenéd might be effected through the narrow chen-

o]

A pas

nel which seperztes ilhe maine from grest Sebascodiggin islsnd,
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and communicetes with Yarpswell bey. But z lock would have
to be made in this passzge in consequence of the violence of
the ticde in vpassing through, or it could only be passed with
the tide or during still water., After getting through hoﬁi
ever the boats would have to double Marnswell peint, still
exposed to the swell of the Atlentic snd which may be zgein
considered an outsicde navigstion.

To effect =& more complete inland navigation and commu-
nication without ses exposure with Casco bay proper, a cut
would have to be made zcross Harpswell neck, over which high
tides occasionally flow.

The cut scross the neck would be short, but the flais of
lerpswell river zre bere about seven hundred feet out at low
water, znd would reguire the work to be extended from ithree
to four hundred feet further, bvefore z denth of fogf.feet et
low water could be obtained. The extent of flats in middle
bey, with vhich this cut would cormmunicate are still greater,
and &s no vassage inlund to middle bay could be effected from
the New ¥Vesdows without this cut and-the congequent construcs
tions over tne flats, it will be seen that this route of fewer
fzecilities than the first would greatly exceed it in the cost,
The two routes, including the feeder, are about the szre length,
exclusive of the cut znd constructions over the flats‘in the

second route by larpswell neck.
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Cr in the first route the distunce from bay to bey is
about 4m. ¢/8ths, The feeder to this which is £ £/8th and
intercents it in & distence of 3 miles and € eighths from
Casco bay, and 1 mile & 3 eighths from the fndroscoggin
which empties into the Merrymeeting making the length of the
cenal line from the feeder azbove the falls zt Brunswick to
Cesco by 6 miles, and from the scme, commencing point of
the feeder to the wvwaters of the Merrymeeting.S miles & B eighths,
In the second route, the distance the debouch in the Mew
Kead9ﬁs to that zt Tobys voint is two miles 6 eighths, The
feeder ¢f this route is 4 miles & © eighths long, and intercepts
it at a point wvhich would make the entire length of the canzl,
from point before mentioned zbove Prunswick to Tobys point
5 -miles & E-eighths, and to the debouch in the Wew Lezdows six
miles 1 eighth. To this laét length must be zdded, ¢s before

steted the cut & constructions over the fleis ot Harvswell neck.
‘ .

Third route.

This route is by the way of the Vew Mecdows into gracies
cove, Kennebeec river, or inte Butlers cove, Merrymeeting bay,
The profile D indicates the cutting that will have to be made,
ant the greater part through ¢ soft snd deep mud.-

In precies cove the caral would have teo extend some Clse

tunce from the shore to insure z low tide communication, end
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in Butlers cove over flals ba;e at low water to & grest extent.
The moet economicel plan for this route would be to erect &
dam znd locks &t the bridge over the Few YVeasdows, holding back
s high tide, and cut from the pond so created tc either of the
above coves, The high tides would cover a great extent of the
low mezdow cbove the bridge,and: render the construction of &
tow puth exrensive end difficult, It would be of but little

use for canel boats,and scaérce any coasting vessel vould choose

this pusssge, in prefference to that of the Xennebec river, and
perticularly vhen it is borne in mind, that the Mew FMeadows is
shoal in places, and very nerrow for sbout two miles below the
bridee,and not to be attempted by an céverse wind within that
lirmit,

It would also be exposed to ©ll the difficulties of an
outisde navigetion in communiceting with Casce bazy, and to the
dengoerous and extensive shoals of the Verrymeeting before a
junction couléd be effected with the Androscoggin,

The surveys of these several routes were made by Lieuts,

Findlay, Wenpett znd Wilson.



It is, perhaps, proper that I should remark, that all of
these‘surveys, except the levelling, were done by the compass.,

e have no other instrument for detail operations, and the
errors to which this is liable, cannot fail to effect the re-
sults collected by it. |

The errors are so well known and have been so fregquently
exposéd by men of scientific acquirements,'that it is unneces-
sary {or me to make any comments upon them, They zare insepara-
ble from the use of the instrument, and may be said to form a
part of its very fheory.

In gurveys of Harbours & rivers where a system of triangles,
determined by the theodolite, repgulates the work, & where the
points of these triangles are seldom more than & mile avart, the
compass may be used, as its run is so frequently corrected by the
triangle points, and any accunulation of error is by that means
prevented., But in a long line for a canal or other purpose, and
through z country so abounding in iron as ours, the errors from
the use of the compass cannot fail to be serious,

The plane table is the only instrument which can be substi-
tuted for the compass, and it is well adapted for the collecw
tion of the details required from our labours., Its theory is
perfect, if 1 may so express myself, Its results must be withe
oul error, or error can be a consequence only of inexcusable
carelegsness in its use. TV has some inconveniences and when

the ground is such as to reunder frequent stations necessary,may
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occasion some delay, but these zre more than compensated for
by its accuracy, And when we considexr that the result from
the plene table i1s & map which needs only to be copied, I am
inclined to doubt if the loss of time in its use in comparison
with the compass, will prove as great as is generally supposed,

Heaving used & plane tuble on one occasion, I speak with the
advantage of some experience, But even if there were a saving of
time in favor of the comnass, what can this weigh in the scale
ageinst the unequivocally superlor accuracy of the Plane Table,

Cur labours should, at least, be exempt from those errors
resulting from the imperfect nature of the instruments used,
Under these impressions, I must request of the Depariment per-
mission to have two plane tables made and to introduce their use
in the operations of my party. The cost of a plane table will
not exceed that of a good compass,

It is also nroper to state that the measurements of the
streams, to sscertain the quantity of water discharged, were
made during the period of the survey. And altho these measure-
ments were made at a season when the streams are generally st
a minimum, it is vet rather 2zt variance with the »ractice of
more experienced nations to be governed by less than the aver-
age result of the obmervations of many months. With ourselves
I should doubt the propriety of constructing a canal, until st

leget after the average daily observations during the dry
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seagon, If the result is then & sufficient quantity, there
can be no cuuse of fear on this subject,

In the surveys and examination made in New Hampshire, I
wes aided and accompanied by Colonel P, Carrigan, as commisioner
on the part of that state., This gentleman is well known as the
compller of & very excellent map of that stute, and as an
active promoter of all the subjects connected with its prosper-
ity end improvement. Mis intelligence and urbenity of manner
made the assoclation highly valueble and agreesble, =znd his
zeal induced him sfter my duties called me elsevhere to remain
with the surveying parties in fhe field in order to assist them
by his knowledge of the country, and to facilitate their accome
odation by his universal acquaintance with the inhabitants,

He was authorized on the part of the state, to go into the
actual location of the routes, and to aid in making the esti-
metes. TBut as your orders to me were silent on these subjects,
and as I knew from the arrungements of your IDepartument to divide
the labour of these duties, that the business of making the estia
mates was reserved for another branch, and as also what was par-
ticularly ordered reguired all my time to accomplish, I was
oblized to decline his proposition in relation to these objects,

I was also urged on the same subject elsewhere, and for the
same reusons had to refuse, which, it appeared to me rather

lessened the gratification which our labours generally gave,
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But there was no remedy, Iy orders were the only guide which

I could follow, and were the more obligatory when an attention

to the subjecte of locating the canal routes and estimating thelr
probable cost would have occasloned delays of surveys elsewhere,
and where the anxiety of the inhabitants was equally great, to
have the surveys made,

Tor the same reasons also which governed me in declining
to locate any of the canals or make the estimates, I have not
attemnted to delineste upon the maps or profiles the plen of
any canel, or to cssign places for the locks, leaving this
slso to the office to which the Department has asslgned that
duty.

The report of each survey contains the nemes of the offi-
cers by whom it wes made, and each sheet of drawings has also
upon it, the name of the officer by whom this duty was done,

No better evidence than that which these fucts expose can, it
appears to me, be adduced to prove how ably and industriously

my efforts have been seconded by my several assistunts, It is
due to them, however, that I should add that during several of
the surveys herein reported, severe indisposition prevented my
personal superintendance of the work, the effect of which on
them was to infuse into thelr exertions a degree of intelligernce,
care and minuteness of observation, which has left nothing more

to be desired, and has also vroved how well they merit the
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confidence reposed in them by the government, in assigning
them to these duties. In the drawings I have also aéain hed
the aid of my old and highly valued assistant Lieut. 6. W.
Wheelber,

It is also proper that I should bring to your notice the
services of Mr. C. E. Anderscon. This gentleman finely educated
and possessing excellent business and moral habits, joined my
parties in Vermont, and rendered important aid to our opera-
tions there, Turing several weeks he filled the nert and did
the duty of an Qfficer, in the place of one who from continued
exposure to the wet, was confined by & rheumatic affection,

lHis services had been so essential and were so necessary in
forwarding our results, that he has heen continued in employ
gince our return from the field, and by his neatness accuracy
and industry, hes rendered greut assistence in completing the
drawlngs. I have only to regret that the discretion vested in
me did not admit of an asdequate recomnense,

It will no doubt be observed that in the course these re-
ports I have made but few remarks upon the nature of the various
solls encountered, and the extent to which eazch kind would ine
fluence parts of the several canal lines,

The reason is that these facts are so minutely noted on the
profiles, that remarks upon {hem in the reports appeared unneces-

sary, and my object was tc make these reporte &s short as
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poscible, consistent with s clear‘understanding of the prin-
cippl features of each route, without too laborious zn in-
vestigation of the drawings.,
Respectfully submitted,
J. J, Abert,

Mejor & T. F.



The followlng is & list of the drawings which accompuny this

report::
*

* #* * * * #*
Brunswick Canal exhibiting plan and profile
i sheetls of the three routes surveyed,.

* * ® * * * *



George Town Feb, £9 1828

sir

I nave the honor to trunsmit o report of the several
Burveys mode in pursusnce of your orders, in the States of
Maine Wew Hempshire & Vermont,.

Most respectlfully
I remain giv
Your obt. servent,
J. J. Abert,

Vojor & T, %,

Yajor Cenerecl Iecomb
Chief Lngineer
Comdg., U, S. Fng. Dent,



COTRNSECONTIE CANAL,

"his objcet of this cunal is to conneet the waters of
the T'ennebveck ot Cardner vith thone of the Androscoggin at
Leeds, by neans of various ponds wnd ntreaws lying between
the some,

The summit pond of cormmunication is the grest Andro-
pcogpin,  This Tond is very large covering ¢ prest extent of
itand, deep, @nd discharging itself, by weens of ¢ strewm
celled Dewd River, inte the Androscoggin River, in the Towhe
ship of Leeda. The stresm hes very little full wnd cs low
cdovn g the secound bridge is without visible current, This
point wifords cn excellent nosition for & cdem end loclk:: The
¢rm Tor the nurvoese of mointeining the Luke at o given height,
end the Lock to comnlete the communication with the Liver,

No worl between this ond the river is considered as ot present
neceasnry, 48 vherever ihe river is sufficiently deen 1o wdmit
¢f nevigetion, the waters of desed river sre ¢lso sufficiently
raised by those of the Androscogein, to «dmit of &« free nussagoe
to the dom & lock., llor could this dem be zllowed to roise the
valter morc than 3 feet, without injury to works on the strecms
which cmpty into the pond., The river here is 175 feet vide,
end the cisgtunce between the banks, 12 feet zbove the level of

the woeter, 319. The river in high freshets frequently backs up



inte the Lake, ¢nd roises ite woater from 4 to 6 feet,

The tndroncogrin Pond was not surveyed but is yrotrected
from the Yap of ¥Veaine, s 1a olso the case wilh ©11 the ogther
norce ¢r leken vhich form & nort of the communication,

The pussuge ccross this and the other ponéds, can be advoine

'
tepeounly effected by stewns boats, to the use of which they ure
well odapted, elther ws (reieht or low bouts,

Between the Oreat Androscogpin & Wilsons Ponds there in
no noturel weter communicetion, but i1t will have to be effected
by en artificiel or independentlcanal. ¥or this »nurrose two
experimentsl lines were surveyed: one, the shortest route which
the examination exposed, throupgh ¥r, Nladsdoles land; the other,
longer, by wey of the grect bog, commonly celled the Bog route,
end thich I vee led to believe would more than comnensate for
its aéditional length, by the reduced cutting it would require.
Hut the survey oroved this sunposition to be erroneous, and
that to sbout twice the length of the shorter communication,
the digping throughout the vhole extent would he &s @difficult
end deen, &s exhibited in the nrofiles., I feel therefor
Justified in recommending zs the Lest and most practicable
route ihe one delinected in the plon and profile fiwee-eB,

A ie the commencing point, ot the level of the vater on

thet day, in greet Androscogein vond, ond which ves found to
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be 32.0 feet chove o similrr state f the water in Yilsons
Tond,

It wmey be »rovper to remark thet the water in oll three
ponds vegs considered ot wbout its lowest stote during the
period of the survey & thet they ‘zrcly rise more than four
feet,

The distunce between A---&---3, the points of connexion
of' Lthe two ponds, was found to be wbout one wile “/ths +
56¢ feet,

If & line is drawn from the poiut 4 tLowards M rnd parallel
to the level of the woater ut 2, the following are the neculiur-
ities of the ground,

In & horizoulal distance of five hundred :nd fifty feet
Trom A the surface of the pround rises regularly to o helght of
b2 feet nvove the level of the water of indroscoggin pond,
Thence in 1/8th of o mile, this elevation inereazsecs to nearly
seventy fee¢, and maintains this level 1/8th of &« mile further,
Thence the slope is gradually decresasing in o distance of 2/8ths
of o mile, ot which point the surfoce of the soil is about
b4 feet zbove the level of the pond before-menticned. ™he tore
mination of the next two-cighths is ot about the gcame height,
but in this latter distance there is an «dditionsl rise of (if-

teen feet upon & vase of 7C0. Trom the last &ih noticed the
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slope decresses gradually Iin o distance of £2/8ths of a mile +
200 feet, where it intersccts the level of the line of refer-
ence.  TFrom this intersection to itls junetion with the waters
of Wilson's pond being 2/8ths plus 375 feet, the slore of the
surlace ol the peil is groducl,and favoreble lor the disposi-
tion of the locks, vhich will, in all probﬁbility, have to be
locuted within that limit.

The deep cutting which this section will require, is cer-
toinly great and will be exnensive, In a distance of three-
fourths of &« mile it cannot averuge less than sixty feet throupgh
u clayey soll, occasionully exposling large boulders of granite,
which rocek, T am inclined to think, will be found in mass o few
Teet Velow the surface, To'this denth of the cut must be pdded
that requisite for the canal, £s we could not »rocurc bouts, I
cannot state at what diglance it will be unecessary to conduct the
work in the water to ensure o denth of Tour feet, but frow ap-
peorances it would not be great, nrobably not more than 100
yarda in ezch nond,

Our examinations exhibited no route more fevorsble than
Lhe one pursued,

The line of navigaetion has now to cross Wilson's pond to
ite outlet into South Winthrop by means of Yilson's creek,

The fall of this creek as cscertained by Lieut, Tzcomb



who conducted the level in this survey, is seventiy feet in &
horizontal didtance of asix thousund, two hundred, vlhiich being
too grect for o system of dam and lock novigetion, will make

¢ seperete or ludependent cannl necessary. The soll is clay

jaa]

tnd the peculicrities of its slope way be ascertained from
the profile, its topegranhy from the plan.,

IL wan so0 near a dead water from this point to South Wine
throp, that the bed of the strecm might be used to comvletc
the connexion., This and &1l the other streams of this route
heve their freshets so repulzted by the monds with whioh
they communicate, that the received objections to the use of
their beds o8 lines of Caunals, where the foll is not too
repid, do not cpply with their usuul lorce.

The desd water from South Winthrop, on the day of the
survey extended about two thousand six hundred feel up Lhe
creek &t which place o smell dam & lock may be necessary, to
enaure o passage and sufficient depth of water to the canal,

The line now crosses Pouth Winthron to Arnolds ftream,
which is the netursl cowmmunication between that and Winthrop
poad, This distance from pond to pond is chout two & 1/4 uniles
and the loatter is only Tive feet below the former, That is
auch wos the ¢ifference beitween the surfaces of the water of

erxch pond on the day of the survey, The most economical



me:thiod here would be to erect & dsm and loek 1 the junction
of the stream with Winthrer vond (nd clenr out Lthe bed of the
strewn ol deeven it where reculred nesr South Vinthrop,

The cnqnexjon new extends over Winthrop pond which has a
notural communicetion with the Kennebhec st Cardner, hy means
oil the Cobbesccontee viver,

A short distonce below the nond, in the courcee of the
Cobbesecontee, st the bridpe there is a favourable pogsition
tor ¢ dam, This dom should he constructed so &8s tn raise
the water of the pond about three feet, in crder thet the
sinall bay between the bridege end the nond, which in dry sea-

gons 1s not more than one footl deep, mipht have ot least o

pos

denth of four..

About thirtcen hundred feet below the bridge the water is
deen and still, in consequence of o dam ot the old saw mill
exhibited in the nplan, In this distornce of thirteen hundred
Teet the hed of the stream will have to be cleared out and
deepened, which in conjunction with eleviting the dam at the
old saw mill so as to raise the water above the same acbout four
feet will ensure o navigation to the dam at the bridpe, ALt the
old saw mill o dam snd loek will have to be constructed, TFrom
therice the navigation is good, or was at the period when exam-
ined by me which was represented as o low stage of the water,
tor & distsnce of ﬁwo thiousand nine hundred feet, to the point wo,

At o there is o fall of eleven feet in seventeen hundred and
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Lifty, reguiring ¢ dam and locks. From thence to Crams mill
the water 1s deey wnd still, it being the pond of Crams mill
dera, The fall from this pond to the deep waler & that Cis-
tence below Crams will is fifteen teet. It appewred to me,
thet the best method of connecting the navigotion in this
distance, was by ¢ short cennl, two thousznd feet long, puss-
ing in the rear of Crams house, where the eround is very fow
vourcble, and having the necessary locks at its termination,
From thence to the iron works, & distence of zbout ten miles,
there avpezrcd to be but two nluces ot which there were Tolls
or rapids, Each of these woulé rcequire o dam znd lock, the.
1ift in each not to excced six feet, The channel is in many
places foul, witih loone rocks, which vould have Lo be remeved,

The dem ¢t the iron vorks is sbout seven thouswsnd two
hundred feet from the terminsting point of the survey on Card-
ners wharf, Kennehec river; and the fall to low ticde on the day
ol the survey, belew the water in the iron vorkes nornd, wasn
Louné te be very nesr one hundred and thirty four feet..

fo greest ¢ fall in so short o distance is certainly an un-
fevourable fezture, and vhen it is zlso considered that the
very velueble monufoctories, eitusted in this distance reguire
¢1l the water that this stream can supply in dry seascons, Llhe

intention of locks muet be sbandoned, or the industry znd



copitol now kept in cctivity by this water, will hove to be
sacrifliced tc their locks.

Inland navigation by canals is unguestionably ¢ great
source ol lncrecsing vnrosnerity, and has reised the industry
and wealth of other countries os well as poerts of our own to
& height exceeding 11 wsnticipetion., Tut gtill we should not
suffer outvelves to be hlinded be flettering consequences
elocevhere, or consicder works of this kind advantapes wien they
would probably not vrove such sources, or when to construct
them it is necesscry te destroy other opervations, already in
prosperous cxistence, vhich have given lite to the industry of
their loczlities, end poured their profitable results into the
leps of those who have estendily ond judiciously pursued them..

Under these impressions, s for zs my opinion moy deserve
notice, I give it unhesitetingly ageinst any continuction of
this canal beyond the iron vorks pond which might occasion any
¢ivertion of the waters of the robbérnecontee Tor the use of
locks, from thelr present velusble anplicetion, between thut
pond wnd the Kennevee,

And even il the water were sufficient for zll these vnur-
poses, considering the number of locke required, the time nec-

engary to mass thew, the short distznece »hich would be puined

in thet time, the exmpense of construction snd coneeguent heevy
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toll for this distence, znd thst the consl navigstion must
terminate &1 the Eennebec, I should doubt if they woulé beor
eny thon on unfuvourible comparison with other methods of
cenpleting the connexion,

Making therefore the ilron vorks pond, the terminatine
hurbour.for this end of the Cobbesccontee canal, I think the
Junction with 1he Fennebec should be effected by means of an
excellently constructed roed, which by bringing inteo acetivity,
ull the mecns of trensport tlrewdy possessed in the neighboure'
hood, would from this csuse keep lhe charges ot ¢ minimum, wnd
result in on economy of time & money to those vho mipght trans-
port on the canal,

"he mess of trede, cnd penerolly @11 ocriicles of bulk snd
weight will be descending.

On exsmining the country vetween Vinthron pond znd the
Cobbesecontee, there wrpenred to be & method of uniting the
pond with the Coblkésecontee below Crams mills, by an independ=-
ent canal, in viich much dletonce mipght be saved,.

Lieut. Xacomb wes cccordingly directed Lo meke o survey
of thie route, vhich will also be found delineated in plan &
profile, of the druwinps vhich t.ccompeny this report.

The distance by this route, nroved fto be two miles one

hundred yards. That from the nond, by the Cobhésecontee, und
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to the szme voivt of that river is nearly three miles snd o
guarter,
In the shoxrt route the ground in ebout 1/4 of o mile from

the nond rises to 28 feet :bove its level, zud continues ot

h

#bout that elevetion for two thousead three hundred and fifty
feet ferther., 214 thie point there is & deprecsion of ten feet,
extending for three hundred & fifty feet, vhen the rise tpain
commences and atteins to ¢ height of thirty eipht feet tbove
the pornc, in « distence of two thousand one hundred. Trom
thence in o distence one hundred & ecighty feet it f:1lls eredi-
o1ly to the level of the pond, Between this zné Lhe termincte
ing polnt below Crams mills the locks will have to be located.
£ more reguler surfoce than that of the mrofile may be obt: ined
in thie lest distence, by peasing ¢ few fect to the eouth of
the line plotted, through ¢ hemlock swaup,

The so0il is cley throughout this distance, and the uvpenr-
ance of the pond rather indicoted shallow waler for come ex-
tent, over rhich the conal construction would heve to extend to
ensure & navigotion of four f(eet. Cdnﬁidering thie circumstince,
end the deen cutting which this line will require, it may be
considercd s the morc constly route}

The discherpges of water from the seversl ponds, were in

Aurust, e follows,
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Great Andrscorpin 161,66 cubid feetl p.sec,
Wileons pond 27,00

Youlh Winthrop 49

Cohbesecontee ot Crams mill 93.00

The positions for the messurements were unvevoreble & The two
lest stresss were considered much above o minimum at the time
the meanurements wero wnde,

The survey of this cernal route wan mode by Lieuts, Wacomb
Andrews cnd Wilson,

Since the terwination of thie survey, I hove received &
letier from Lr, Gurduer, o very intelliéent centleman of
Cordner in Valne, steting thaet in consequence of the diffiw
culties which he understood had been found to exigt in the
line frow the Androscoggin nond, he svent some time in that
neighbourhood wiih seversl other gentlemen, examining the
country ¢nd ceeking for o belter loecclity, «nd that oue had
veen found, entirely eveiding the pond, possing te the north,
and joining the river Androscopgin sbove the Township of Leeds,

This canal route, the Cobkeémecontee, lorms a pért of a
grect line of inlind water cowmmunication, contemplated from the
Cormecticut river ot Mortherumberland, by the velley of the
Ammonusuck to the Androscopgin, thernce down this latter river
to the point of junction with the Cobbesecontee route, and by

mesns of the last named, with the Yennebec at favdner. The



two extremes only hove been surveyed, unamely the counnexion
hetveen the Conrnecticut ond the Androscoppin, wnd thet hetween
the tndroscopgin and the ¥ennebec, The lons line of the Ain-
dreogcoppin is yet untouched, we had not &t our commuend the time
necessary to devete to itl, nor was it embreced in the orders of
the Tevartment.

It will be reudily perceived that the notional or pencral
importence of these extremesn, devend upon the nracticability
ol effeeting & navigation in the valley of the Androscopgin,
T™his view early occurred to me, «nd ws the inhabitants of the
country were generully of opicion that the river would essily
odmit of improvement in its bed, by mewns of dams wnd locks,
having one off'icer ot that time who could be svared from other
cdutics, T directed him to exemine the river with thiﬂ-object in

view, JYrom his report, as well as Irom my own observation of

ey parte of Lthe river, I felt snctisfied that this method of
improvement wes in the present case imrracticable, or in cther
words, without the liwmit of & reasonable and justifizble expense.
The tregurent shoals, ropicds and falles of the viver, its
width, the vlolenti cnd overvhelming Ireshets to which it is sub-
Jjeet, ollered difficulties which mipght be considered zg suffi-
cient to cuthorize the clessing of this river rmong the meny

otoers, which frow thelr physicel peculiarities, asre entirely
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unadaplted to thie method of improvemrent..

The only plen then te be considered of uniting by inlend
nevipgation the two extremes vrrevicusly nemed, is by an inde-
pendent canel, latteral teo Lthe river and in its valley.

To ascertuin the precticaility of thig, ne survey has
yet been mede, nor sny exemination sufficiently winute to jus-
Lify the hazarding ol zn opinion. “ut s it forms on important
link to the surveys which have slready been made 1 vould re-
spectliully recommend that the same be ocrdered, At the time of
ite cxecutlon the new route recomnended by Ir. Gardner, from
the Androscopein 1o the FPennebec, could alszso be curveyed.,

It would, T think, zlse be decirsble to extend the survey
in the valley of the indroscogein, down te Trunswick, us the
result might have an importent influence upon ithe conel route
wlrewdy surveyed (rom thet town to Cesco boy,

I ar under weny oblipantions to Tr., Cardner, @ highly ine
tormed and public‘spirited rentlemen of Jwrdoer in Maine, for
his altentions end the fecilities he offerded Lo the rarty on
thin curvey, cnd for his personcl «1i¢ to myselfl, in muking the

reconnailescnce,



It ia, verheprs, nroper thet I should recerk, that «1l of
therze purveym, cxecert tne levelling, were done by the compuse,

e have no uvther lpstrument for detedil operstions, cnd the
errors to whiech this ie ldable, cuunot faill to effect the rew
sulte collected by it,

“he errors wroe 2o well Xnown end heve beon so frequently
expoaed by men of selentlilo tcquirements, Lt 1t is unneces-
sury Jor me Loombke oy comments upon Lhem.,  Thoey cre iUBEDETEe
ole from the use of the lnetruoent, cnd ey be seld te form L
purt ol itn very theovy.

in surveys oF Hegrbours & rivers whero g gyotesm ol telengles,
teturudned by bLus theodolite, sejulutes the work, & vneee the
vodints ol theoe triuuglcn Lre seidom mere then oomiis woert, the
COMpLBY My Do uped, e fts run e oao frequently correcied by the
tricngle points, cnd cny ceouwmdotion of error la by Lunt meuns
arevertbed,  Lut dn © long iice for o cuncl or pthoer purnose, end
through  country so nbounding 1n iros s ours, the crrors irom
Lhe use of tue eowowns ennnet il to pe seriousn,

The plone tevle is the only iunstrument =hich gun be aubetis
futed for ﬁhe comruan, ond it is well depted for the cvollec-
tion of the detedls reguleed from our lebours, lLtn theory is
perfect, ¥ 1 mey 20 wvxpress mysell, lte rosults muet De withe
pul error, or Ccrrox capn ve o consenuence only vl luercussble
carelesasese 1 Lty wees., It has seme laconveriences wnd when

tiae ground ia such wa to render {recuent stulions necessary,may



cccunion some delny, but these cre more than componested for
Ly ite Leourwey., &nd wvhen we conplder thut the result from
the plune teble ie o mtp +hich needs only to bte copled, I sm
inclined to ooubt 1i the leoss of time in ite uee In comperison
vwith the compuns, wild nrove ve groet wn 1l penevally supposed,

Heving weod & piene trble on one occusdon, 1 eycewr with the
gdventnge of come exnérience, fubl evon If therce vere w swvias of
tioe 1o fever of the comnses, whot cen thls welph 1o the mesle
spelnel the uncoulvocnily cuperlor cocurvey of the “loune Teble,

Cur leblours should, ot lesct, ve cexeuwpl from these crrors
resulting from the luperfect usture of the instrumeats used,
Vuders thoere lumrosclong, T uwuet reguect of the Lejperbnent per-
wiznlon to heve WO - lsne tublees ande cad o introduce thicdr use
in the operationn of oy ~wriy. Whe cogt of o vlune teble will
nob exozed thet of & LS008 comyiust,

Tt e edso voper to stole that the mecourencnis ol the
strenss, 16 tascerbein Lhe quoantity of wster diecharged, vere
mube Guring Lhe verdod of the evurvey, and althe tiune céssures
wme b were wode Lt @ soeson vhen the otresno sre gonerolldy et
oo omdodaun, LY ds yet rether ot verdeace with ke srectice of
wore reverienced notloas Lo be goverped by dens When Lhe uvar-
bge rerudt of the cbpervetions of many sonthe. Vi curcelves
1 should doubt the rropricty of constructing ¢ cened, until ot

Jeewet sfter the wyerose delly oboervetione furing $he ary



Bekson, 1 the result ie then u sufficlent quuntity, there
cun be uo cuuse of rfenr on this subject,

i e murveys onog exsmination mode in New Humpehire, 1
way sided whu ceoowpsnied by Colonel ¥, Corrigoen, ss commisionexr
1 bhe porl of thet stete. This gentleman 1w well kuown &8 the
¢owpller of & voery excellent mep of thet nluto, und s s
sotive promoler of wll the subjeots connected with ite NrOBTEr-
Ity snd leoreovesent, His intelligence snd urtbenity of menner
uadle Lue wegocistion hishly velusrble and sgreecrble, cné hie
el Indused nim citer wy cutiee culled me elrmevhere to remsin
with Lne surveying pertles in the vieid in erder to sasint them
by hie knowleogu ol Lhe country, tndé to toeilitnte thelr wecome
vdation by bis universcd nequuintonce with the inhsbitents,

fe wep eutliorized on the pert of the ateto, te o inte the
tetuad logution of the routes, sand to wid in muking the estie-
melas,  bub ew yeur orders to ome were silent on thene subjocta,
BidG ne 1 Kuew from the wrrungements ol your Lepertemnt to civide
bue lebour ot these duties, thet the business of meking the eatie
Hialew wes reserved 1or another brench, wnd o aleo vhot wap 1ole
ticulesdy ordered reguired #11 my time to vecomplish, 1 woe
ovliged te desline hie proporition in relotion to these sbjectn.

1 ven cleo urged on the snme subject elnmevhere, snd for the
seng recsons oo Lo refuse, which, it srpenred to me rather

lepnuned Ltihe rretificution whieh our lsbours generelily guve,
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But there wee ne remedy, Yy ordors were the only gulde which

I could follow, znd were the more ohligetory vhen 1n sitention

te the subjecte of locuting the cannl routes snd vetimuting thelr
probeble cost would have cocueloned deleys of surveye elnewhere,
and vhere the snxiety of the inhabitente woo equally grect, Lo
neve the surveys mude,

For the sene ressons olse ohilch goversed we ln decllning
to lockin uny ol ine chnele or moke Ll eothuctes, I huve not
uttemﬁted to delioexte uron the mers or profilee tie plen of
sny cwned, oo to casion plucen for the locks, leusving thin
£l to the office Lo which the Lepcrtinent hes bselgasd thot
cuty,

e repert ¢f esch nurvey coatnlns the peuws ol Gie offie
cers vy vhom 1L wee sode, cnd eseh shect ol vrewlugy bes olso
uron L, the neme of the officer by whow this duty wes douc.

No petter evidence than thet »nlecn these Tuels exypone Can, it
supenrr Lo we, be wdduced to orove nov sbly snd lnduetrlously

wy ei1forts neve veen seconded by wy severil peslstunts, It ls
due Lo thea, however, thet I shouldd sG6 bnnt curing seversl of
Lhie surveye nerclu repoited, severes ifadlisvosition jrevented my
wnrﬁ&upl sunerintendsnee of the wesk, the cifect of whioh vn
ther wor Lo infuse inte thelr exertivnaz o degres of int&lligence,
oo rnt minutenese of obeervetion, which has ieft nothing more

o be deesired, nd hie slap rrovst hov well Ahey aerlt bthe



confldence repoced dn them Ly the govermmont, in comlpning
thenm Lo thene cutlen, In the drrwinge I have elo2o epuin hed
the 1¢ ef my 016 end Nighly velued ssslstunt Lieut, <. °,
Yheelbor,

TV in wdso proper that I should bring te yuur notico the
gervices of Yr. 6, U, inderecn, Shis sentlenen iluoely cducnted
tnd rossessing, exeellent buslnese waod morel heblts, joined my
veartior in Yoreont, sod rendered imvortont old to cur bpara-
tions luers, uring severtl woelr e i11led the »oxri ant oid
Lhe duty ol o Uitiewr, s the lice of one who frem €0 tinued
extomure Lo the ceb, vae conflace Ly or chouns bie sifection,

Tle services bl ween so espeabllel ond vers ao nvcexasry in

forverdlngs cur verulte, thet Y hon been coulinued in employ

viver aur velura from the Pleld, ond by hio uestness  wooursoy
enc Paduntry, e rondered cros b eosistonee 1o completing the
drrwinge, 1 deve only o orogcret thet the Cleoerction ventbed in
e 10 oot wdelt of s rdeguote reogodroune,

Tt owill ao coubt b cbrerved thet o Whe course thene roe
pocty T heve wode but Uew recarko upei Lhe nature of the vearious
rolls encounterad, cad e extent to vhich cieh kilod would ine
Fluenne verte ol Lhoe vevercl cwntd licen,

Tl resnon 1o Whed these frels nee o wmluoutely snoted on the

reoflles, thet romoske uron thon i tue reporte wpperred unnecese

tRrys outl my cbjecl wou o meie thene reporte o short an
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ressible, conedotent with o clewr uncerstanding of the pripe
elpel ferturee of such route, ~ithout too leuboricus rrn iue
vestigetion of the crowince,
degpectfully wubmitted,
J. Jd, sbort,

?.z{»jc)r i T. e



The follewing is a list of the drawings which acocomnpany

this report,
#*

* * * *
Cobbiseconte Cansl exhibviting plan and profile
5 sheets of the route surveyed,

* * * * *



Ceorge Town Feb, 20 1828

Bir

I have the honor to trunsmit & report of the several
purveys made in pursuance of your orders, in the States of
Kaine Yew Hampshire & Vermont,.

Moat respectfully
I remain Sir
Your obt, servunt,
J. J. Abert,
Fejor & 7. ¥,

¥aJor Cenersal lMecomb

Chief imgineer
Comdg. U. 5. ¥ng. Dept.



HMLMONUPUCE CALAL.

"he object of this cunel ie te unite the waters of the
Connecticut with those of the indroscopgin, by the valleys
of the fmmonusuck wnd the Tead river.

The survey of this route was commenced @t the Tewd River
pond vhich may be considered s a notural reserveoire, ond is
nesrly on the sumnmit of the line,.

The first effort wes to cecertzin ot what vpoint the we-
ters of the rfnéroscogsein could be conveniently commended s
they tre necegsery to féed the conul,

The plan «nd profile A-we---B will exhibit the course
pursued, At ¢ dietunce of nineteen hundred feet from the
poud hefore nemed, «nd which distance constitutes & part of
the cenel line, the offnet for this purposc was commenced,
Irom ibis 1t will be perceived thet in ¢ digtince of six
thousand one hundred feet, the supply of water is to be had,
gnd ot o height of forty one & & half feet above the low water
line of the vond, At this noint ™ of the plin and vrofile, o
dem con be ewnily constructed, There is one rslrecdy there to
sunply the vater to Oreens saw mill,

The height wmay bve grezter then necesscry, but 1t is the
most fuvourcble mosition for the teke water, as the Kiver Trom

B te €, at which point € the experimental line for the canal



forms its Junection with the river below the felle is = cone
tinued sericsg of falls cnd violent repids, whieh may be
reeCily inferred, from the feet thet in this distance from
B to ¢, of seven thousend nine hundred feet, the entire fall
c¢f the river was found to be cbout one hundred & eighty two
end ¢ half feet,

The character of the country throursh vwhich the feeder
will have to p&es, s well og that of the line of canal from
foto O 1s extremely rupged, the roill clay & granite rocks.,

From the exuminetions vhich we were cnebled to make, T
om irclined to cdoubt if eny path for the feeder, better than
the one indicated, is to Le tound. It mey liowever be vroper
to remark that the foace of the countrj Tor neuarly half of the
length of the cunal route from the indroscoggin, is in o com-
plete stzte of wilderness, covered with heavy timber cnd =
thick rrovth of underwood, rendering nny distznt view inmpos-
sible, that it wos examined o well cs such unfevourable cir-
cumstances would cdmit, ¢nd the ccurse then edonted, cut out
& cieared.

The distance from Tead river vond to the Androscoggin in
the route surveyed, wos found to be seven thoussnd one hundred
ené aixty feet, snd the £211 of the latter, at the vpoint €,

below lhe former one hundred & Torty onc feeti,



Throughout the bettom in which Tead river mond lies,
the soll is extremely soft, @znd of so svungy :nd loose o
texture, thei no firm fodting could e obtmined for the
level, The rlipghtest woticn in moving f bout it, disar-
anged it to such & depree thet it wos deewed more correct
to trust for reme distunce to the level of the water of the
pond, vhich the officer cherged with collecting the deteils
of thir survey zccordingly did.

Trom the further point of this point the scil is free
Trom preet undulations, :nd thickly roocded, The smell rise
indicated in ihe profile betwveern the 4th & Bth wmile (from
the fndroscocgin) mey be cvoided, by inelirins more to the
vert. At lhe 4th & 1/2 mile the vielley through +hich the
Tead river flovs is contracted to rbout fifty yerds, The
velley continues genexrelly free frem hisrh or repid undula-
tions to the fmmonusuck pond, The wafer of this vond, on the
day of ihe survey, wee found to be, 13.32 feet above‘that of
e reed river pond, which would reduce the héight ut which
the voter of the Androscoggin con be most conveniently come
manded for = feeder, lo £8.16 fceet, oo the fmmonusuck pond
is the summnit level of this ceanzl line,.

Cn ecrrivirg «t this nond, the szme recson vhich governed

him in the other cazre, mede it necessmery for the oflficer to
)



truel Lo the level of the vater of the meond in nreference to
his instrument, The wectlicr war very calm in both cusmes &
the surfaces of the ponds unrsulfled. "“"he work ves however
connected by the chain znd compacs,.

Thig pond ig énclesed by high ground & the valley ot
ites cutlet contraects to cbout sixty yerds, vhere the inclosing
burks bLecome reduced to from trventy Lo thirty fecet in height,

As the pmmonusuck nond is the highest :nd constilutes the
summit noss of this cancl line, the vater drawn from the /n-
droscogpin will have to be ewrtied into it., To cdo this inde-
pendently of the Dead river pond weuld zdd considerably to the
length of the feeder, and conmequently Lo its expense. Two
other methods presecut themselves, cither to denress the Ammonu-
suck to the level of the Teud river pond, or to rrise the lut-
ter to thet of the former by o dew L its outlet, and to join
the two by o thoroush cut., "n this latter method the feeder
would extend only to the Teud river pond, ond the wvhole extent
of these ponds & the thorough cut would then form @« purt of
the canal snd o summit reservoire., It weuld alsce involve the
least expense ond be on that account the most denirable,

The former would require gsome deep cutting to unite the
two pounds, wnd would also depend upon the depth of the Ammouu-

suck, whether or not it weuld admit of =uch o denressioxn,
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from eppecrances it ig snoal oud would not,

The uttecr impricticability of procuring means in ¢ vi-
cinity so destitute of inhabitants, rendered 1t impossible
Lo mmké ihe necessery cexaeminetlons to tscdrtain this denith
acceurelely, and not Laving been previously aware of this cir-
cumstonce, the perty was net furnished to supply the defi-
ciency. Fhould it be desireble to deternmine the facts con-
nected with this question more vositively, it will be necep-
arry that the norty which mey be sent there, sheuld have the
tovols & workmen co—able of construeting some kind of o bout;
and it also should ve supplied with.tents cr means of cone
stiructing shantys Lo s=heltege {hem, cs durlng the nrevious op-
eretions in thet guorter, the narty had to sleep upon birch
bourghs wnd without rprotectinn from the weatlher.

The valley of the Decd river pond is wide at its outlet,
requiring on embenkment not less than holf o mile in length,
to raise ite waters to thosne of the fmmonusuck,

Commencing sprin, ot the further end of sfmmonusuck pond,
whieh forms Lhe oripgin of 1he river of thot neme, the profile

soon indicetes & rise of pround, which cen be ovolded znd &

rrodual slone coinciding with that et the 7th mile be obtsined.

[

But the country wes oo thickly wooded that this wue not ner-

ceived until nessed., o many difficulties were encountered
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from thiep cause, thet altho' every pnossible care within the
mezns of thie porty, was employed to cvoeid them, they uever-
theless occwsioned &« grect consumption of time, which may
be readily cdmitted, vhen T assure the Tepartwent, unon the
renort of the Ofticer charged with this survey, that the
number ol Ceys occupled in opening « neth for the lnstrument,
from the Androscogpgin Lo the more open land of the fmmonusuck,
in which the whole sivength of the nerty was engoged, wus
crester then that required to meke the entire aurvey, Lore of
this %ind of work vould however hove bcén done hnd not our
sxes proved good for nothing, bresking lmmedistely when used,
aond forcing the officer, after urriving on the pround, to send
meny miles off end borrow others frowm the scuttered inhabitants,
“he hill indicated in the 8th mile can slso be avoilded by
keeping in the valley of the river, but the valley was sco im-
penetrable from the thick undergrowth that the level had to be
kent upon higher wnd morc open ground. But between the &Gth
mile snd the base of the hill, there are ridges which jut bold
upon the stream and cannot be avolded. They are composed of
clny & loose ntones and will render o side cutting necessary,
T'rom Lhe Lermination of this lnat hill to within 3/8ths
of the 13th mile, ihe bottom lrnds ure swampy, thickly wooded

and gecusionzlly overflowed by the river, as 1lndicated by the
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high & low water lines of the profiles., The few elevetions
encountered in ihis distance have ©11 « pentle slope to the
water,

The hill ot the 13th mile has also & gentle slope, the
bottom land between thet and the river, soft but not &« deep
merah,

£l 4/8 beyond the 13th mile the south branch of the
Ammonusuck 1s nessed. This is & fine stream znd would make a
valuable Tfeeder, It wan ascended some distance wnd is exhib-
ited in plan and profile,

Trom the 13th to the 18th mile the ground is very favour-
oble, much of it &n open meandow, Part ot times overflowed us
exhibited by the water lines of the profile, The soil is a
loam, cley bul not very tenucious and occaslonally sundy.

By keeping neurer the river between the 18th & 20th milesn,
thﬁ clevotions exhibited in this distance may be mvoided, &#nd
oz level similar to that st the 18th and 20th mile be maintuined,
“ut the hill slopes so graduaslly from the 15th to the 18th mile,
that the canal may ensily be kept a4t o height to nzss over the
plain between the 18th and 20th, vhich I consider the preferuble
ccurse, In much of this distence the path of the instrument lies
in the bed of the stream, The bottom land was so thickly cove-

ered with underwood, that the officer could not sec ahead or
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connect his work with any :ccurccy but by occupying the more
open view which he ovtuined by weding the river,

The hill vetween the £Gth and 2lst mile will occasion &
side cutting, The instrument woas carried over its summit by
which its entire elevation is kunown, Its slope to the water
wan ot an cngle of wbout thirty degrees, ond it cppeared to
censist of clay rprevel ond lgose stoues,

On the onposite side there is olgo a low hill close in
upen the shore, forming a gorge through viiich the river nasses,
rilled Hammeatlts gorge., It offers o favourcble locality to dam
for & teke witer, should it be found necessory.

3/8 beyond the £lst mile & small but fine znd constant
stream, called mill brook, crosses the line, The profile of
this shows how easily it cun ve commanded for &« feeder if re-
quired.

Prom this last point to the 20th mile, the potih of the
instrument will bc.found freguently to cross the river, which
wan rendered necessoary from the continued, snd immenetrable
character of the bottom undergrowth, which forced the officer
to teke wdvantage of every opening on cither side, notwithstand-
ing the wetting which this course occasloned, #5 the nurty had
in «11 cases to wade, The river was also extrewely crooked,

The bottom lend is lfevourable througheut this extent, znd the



side hills of & graduzl slope, The rise ot the 25th mile
may Le considered as a second bank of the river, A narrow
valley of about fifty feet extends around this rise «nd
next to the river, by which it is occasionally overflowed
from £ to 4 feet. The slope from the second bank to this
valley is very rapid,

The ground contimnues fovourzble, the side hills gener
ally of ¢ gredusl slope, excent on the south side of the river
at the £6th mile vhere the mountuein is close upon the river and
of « steen declivity.

The freshets of the Connecticut wre felt =g high un the
rtmmonusuck &8 roaring brook, which is & smoll and unsteady
stream, end of no volue as a feeder,

The hill just beyond the 30th mile may be passed on its
gide. The slope is however in pleces as great as thirty degrees,
"hen o small bottom succeeds and continues to & clay bank at
£/8 before crriving =t the 3lst mile., This bank consiats of &
very stiff clay, it closes in upon the river and maintains
itself at & slope nearly mnervnendicular, It will have to be
cut through.

Immediately after rassing this bank the line c¢nters upon
on o lluviel bottom of the Connecticut, overflowed &t timea to

& height of cicht feet. The bottom on the ovposite ride of
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the pmmonusuck is lisble to the same accident, The width
overflowed i1s sbout three thousand three hundred & fifty feet,
The line crosses ihis bottom to the Connecticut, which by the
aurvey is cbout 31 and & helf miles frowm the sndroscoggin,

The line of reflerence of the vrofiles i1s the level of the
waters of Ammonusuck pond, &nd the waters of the Connecticut
on the day the survey was completed & which was represcnted
=6 their lovest state, were found to be 231,85 feet below the
same,

he distznce from the north end of Ammonusuck pond to the
Counecticut is nearly £4 miles and o half, znd from the south
end of the same to the Androscogein, in the coursce of the
survey, zbout 5 miles and 1/8, The fall in this latter dise
tunce 154,382 feet, making a lockege up and down of 585.82 feet,
which however may be reduced by denresaing the level of Ammonu-
suck to thet of Tead river pond, «s previously proposed.

The entirve distance between the two rivers may also be
somewhat reduced in locating the canal, by lessening the many
snples ol the survey, vhich frowm the condition of the country
s before stated, were in frct impossible to avoild, without
devoting ihe vhole scuson to this line alone, which I did not
consider myself s justified in doing, as the object was only

Lo ascertein the nructicability of uniting thece rivers, in
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that locaulity hy inland canal navipation, and which from
the feets herein exposed end clse in the plen ond profiles, is
unguestionable,

Tut this reduction of distance cunnot be great, as tl
design, vhieh I endeuvour in (11 cuses to fulfill, of making
the line of experimental survey fo coincide as nearly as pos-
sible, with thet which the canal should accupy, so that the
preliminary estimetes which are founded on these surveys may be
the more correct, was Xenl stecdily in view, and fulfilled as
necrly as the time gnd the peculisr circumstuncen of the cuse
would zdmit. The choice is limited to Llhe valleys of the
streams,

The discharge of Dead river vond =zt its outlet wus

16,07 €.1t.per secc,

Of Amonusuck Dond mrme-reeecccecame a0, 27 "
aputh Branch of AMMONUBUCK-weewesaacmemmeweww82,13 * » ¥ n
North Trafich nesr mnd sbove the aoutheeawe-w-16,56 * " " "
F1i1ll BroOK-crmescoemoamnumunaneenanesenunan===10,09 * #* ¥ "
Washes (refKeamuawmmamaneaaa= e - ———————— 8,3z v w0 "

But il should be remarked that oll these streams excent the lst
& £nd, were consideréd at the periods of measuring the sume, &8
vielding more than & winimum, znd thet by meking a deduction

conformably Lo the bvest information vhiech could be collected of

their lezsl volume of discharpe, the results will be as follows::
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L fm e oecrom e e m ottt ot -16.0%
Qe mm e i n s m o on e 2 (00, 2T

ArQemmmammenccmnc s cmwmansannname==50,00

AL Low o on et e ot ettt n i 2w a1, Q0

Dilemameerccnssnwnnrannnrwneammraeanwaae §,00

Blilmemmam e nmmn e, am e -—— mammsaenaw 5,00
nut the Androscogein furnishes an ample supply, and will render
unnecessery sny resort te other sources.: Mo convenient nlace
ceuld be obteined for the wmessurement of its discharge., Rease
oning however from its width probsble depth :nd opparent veloci-
ty, the minimum quantity which this river will furnish, may be
stated st five hundred cubic feet per second,

The very ardous duties of executing this survey were per-
formed by Lieuts. Bennett znd Mackay.

L8 the surveys and plans for the improvement of the Con-
necticut made by an incorporated company do not extend to o
point above the fells st Bernet, that all the facts becring
upon this roule may Le known, it is proper that the survey
ahould be extended from those fulls up to the junction of the

Connecticut and Ammonusuck.



It is, perhaps, proper that I should remezrk, that 1l of
these'aurveys, excent lhe levelling, were done by the compass.

We heve no other instrument for detail operations, sznd the
errors to which this is liable, csmnot fzil to effect the re-
sults collected by it.

The errors are so well known and have been so frequently
exposed by men of scientific zequirements, that it 1s unneces-
gury for me to make any corments upon them, They are insepara-
vle from the use of the instrument, snd may be szid to form =
purt of its very theory.

In surveys of Harbours & rivers where a system of trizngles,
determined by the theodolite, reguletes the work, & where the
points of these trisngles sre seldom more than & mile apart, the
comrass mey be used, as its run is so frequently corrected by the
triangle points, and any accumulation of errcor is by that means
prevented. But in & long line for a canal or other purpose, and
through a country so abounding in iron as ours, the errors f{rom
the use of the compass cannot fzail to be serious.

The plane table is the only instrument which can be sub-
stituted for the compass, and it is well adapted for the collec-
tion of the detalls required from our labours., Its theory is
perfect, if I may so express myself, Its results must be with-
out error, or error can be a conseguence only of inexcusable
cerelessness in its use, 1% has some inconveniences and when

the ground is such as to render freguent statiodas necessary, may



occasion some deleay, but these are more than compensated for
by its accuracy. And when we consider that the result from
the plane table is a map which needs only to be copied, I am
inelined to doubt if the loss of time in its use in comparison
with the compass, will prove as great as is generally supposed,

Having used a plane table on one occasion, I speak with the
advantage of some experience., But even if there were & saving of
time in favor of the compass, whal can this weigh in the scale
agrinst the unequivocrlly superilor accuracy of the Plane Table,

our labours should, at least, he exempt from those errors
resulting from the imperfect nature of the ingtrunents used,
Under these impressions, I must request of the Department ner=
mission to have two plane tables made and to introduce their use
in the operations of my party. The cost of a plane table will
not exceed that of a good compass.

It is also proper to state thet the measurements of the
streams, to ascertain the quantity of water discharged, were
made during the period of the survey., And altho these measure-
ments were made at & season when the streams are generally at
s minimum, it is yet rather at variance with the practice of
more experienced nations to be governed by less than the aver-
ange result of the observations of many months, With ourselves
T should doubt the propriety of constructing a canal, until =at

least after the average daily observations during the dry
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season, If the result is then a sufficient qguantity, there
¢l e no'cause of fear on this subject,

In the surveys and exemination made in New Hampshire, I
was ailded and accompanied by Colonel P. Carrigsn, as commisioner
on the part of that state, This gentleman is well Xnown as the
compiler of a very excellent map of that state, and as an
active promotef of all the subjJects connected with its prosper-
ity end improvement. 1is intelligence and urbanity of manner
mede the association hipghly veluable and agreeable, and his
zeal induced him after my duties called me elsewhere to remain
with the surveying vnarties in the field in order to assist them
by his knowledge of the country, and to facilltate their accom-
odation by his universal acquaintance with the inhabitants,

He was authorized on the nart of the state, to go into the
actual locution of the routes, and to aid in making the esti.
mates. But as your orders to me were sllent on these subjects,
and as I knew from the arrangements of your Department to divide
the labour of these duties, that the business of making the esti-
mates was reserved for another branch, and as also what was par-
ticularly ordered required all my time to accomplish, I was
obliged to decline his proposition in relation to these objects,

I was also urged on the same subject elsewhere, and for the
same reasons had to refuse, which, 1t appeared to me rather

lesgened the gratification which our labours generally gave,
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But there was no remedy. Ny orders were the only gulde which
I could follow, and were the more obligatory when an attention
to the subjects of locating the canal routes and estimating their
probable cost would have occasloned delays of surveys elsevhere,
and where the anxiety of the lnhabitants was equally great, to
heve thelsurveys made, '

Tor the same reasons also which governed me in declining
to locate any of the canals or make the estimates, I have not
attempted 'to delineate upon the maps or profiles the plan of
any canal, or to assign places for the locks, leaving this also
to the office to which the Department has assigned that duty.

The report of each survey contains the names of the offi-
cers by whom it was made, and each sheet of drawings has also
upon it, the name of the officer by whom this duty was done,
No better evidence than that which these facts expose can, it
appears to me, be adduced to prove how ably and industriously
my efforts huve been seconded by my several assistants, It is
due to them, however, that I should add that during several of
the surveys hereln reported, severe indisposition prevénted my
nersonal superintendance of the work, the effect of which on
them was to infuse into their exertions a degree of intelligence,
care and minuteness of observation, which has left nothing more
to be desired, and has also proved how well they merit the

confidence reposed in them by the government, in assigning
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them to these duties, In the drawings I have also agein had
the aid of my old and highly valued assistant Lieut, G. W. Wheelw
ber,

It is also proper that I should bring to your notice the
gervices of Mr, C, E, Anderson. This gentleman finely educated
and possessing excellent business and moral habits, joined my
parties in Vermont, and rendered important aid to our opera-
tions there, During several weeks he filled the part and did
the duty of an Officer, in the place of one who from continued
exposure to the wet, was confined by a rheumatic*a%;ection.

Hig services had been so essentilal and were so necessary in
forwarding our results, that he has been continued in employ
since our retﬁrn from the field, and by his neatness accuracy
and industry, has rendered great assistance in completing the
drawings. I have only to regret that the discretion vested in
me did not admit of an adequate recompense,

It will no doubt be observed that in the course these re=-
ports I have made but few remarks upon the nature of the various
soils encountered, and the extent to which each kind would in-
fluence parts: of the several canal lines,

The reason is that these facts are sc minutely noted on the
profiles, that remarks upon them in the reporte appeared unneces-

sary; and my object was to make these reports as short as
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rossible, consistent with & clear understanding of the prine
clpal features of each route, without too laborious an in-
vestigation of the drawings,
Regpectfully submitted,
J. J. Abert,

Mazjor & T. T,



The following is & liat of the drawings which accommany
this report.
*

* * *
pmmoericosuck Canal

exhibiting plsn & profile
3 sheets of the route surveyed.

k * * *



George Town Feb, 9 1h2

UGir

1 heve the honor to twronamlt & renort of the seversl
surveys wade in pursucnee of your vrders, in the ftates of
Vedne iew Hempehire & Vermont,.

Loat renpectfully
I remuin Gir
Your obt, servunt,
J. J. Abert,
ajor & W, I,

ujor Cenersl Yreoomb

Chief inginecer
Comdg., U, I, “ng, Lept,



CLIVFERIAN CARAL,

The eobject of this Canal route is to join by inland
navigation the waters ot the Connecticut near Haverhill with
those of the Pennegewasset or Terrimack aear Tlymouth. 3ut
as it terminzted &t o point on the latter river not nevigable
for some miles below, and s previous exeminations had con-
nected this line with Lake Winnimissopgee by the Squam ponds
the offilcer was directed to extend his survey to that lake,
which would determine the practicability, by the wid of the
Winnipissogee Canal and the Piscatagua, of connecting the
Connecticut with the scaport of Portsmouth., Maving vpreviously
exomined the ground and determined upon the course to be sur-
veyed, aud emmloyed r.  Mchuff, an old wund sound surveyor of

1

that county ond well zequaointed with it to pilot the narty, the
survey wes commenced,

The Connecticut on the day of the survey was about 23 feet
below its high watler mark,

Tne rise to the water in the mill dam &t Maeverhill, rather
more than 6/8 of @ mile from the Connecticut is 10%,32 fect,
with the greater nart of this fall ia « short distance, and
vewr the dam, Trow thence the rise is repulsr, vul very ropid
to « volnt 3 m, & 5848 from the Connecticut and 347,85 feet above

the msome,
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The hill at the 4th mile is not to be avoilded, und is
voeky nd very cteen. Tuwmediately cfter passing this hill,
bottom lend occurs, its first point 378,95 feet shove the
fornecticut. The bottom lend continues to the 9th mile end
7/8, vith ¢ more gredual slope, ws this latter moint is but
531,76 feet coove bie Connecticut. A repid rise wprin ocours,
siteining to 6C6,63 in 1/4 of « mile farther, The summit ridpe
is 11-1/¢ miles from the Cornecticut rnd its height 683,405 fcet
sheve the seme, DBy gsome singuler misundersteunding, the officer
her denarted from Lhe valley of berys brook, tnd pessed over
the enormoun ridge ot the 14th mile, which leaves zn hiztus in
thie line from Lhe suwmit te where Terys brook is agein encouns
tered &t & point necrly 10 m. & #/8 Trom the Cormecticut znd
19,45 belovw the sumnit {199,48), Trom thence lhe ground fells
regulerly to ¢ point 33-2/8 of o mile from the Cornmecticut, and
continues so to the Tennerewasset 30 & 6/8 of o mile from the
Cormecticut & B4G.45 feet below the susmit ridge (549.4% feet),

"o effect only & connecction vith the Tennepevassct, the
high ground from beyond the 33 mile to the some ia to be avoid-
ed, This is ¢lso much the better course for the connexion with
the Winnipissogee, but it neems to have been miswicerstood ond
the line meintsined enlirely too high,

The benks of the Tennepewamsetl cre 35.56 Tfeet above the
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surfece of the water vhere the line wecs crossed, and D00

feet from esch other, The canal should be crossed here on

an ggueduect cnd the level after crossing mainteoined until
opposite Mlairs mills, the mwill pond of which ig 46 feet
shove the bunks before nomed, These were the cirections to
the officer charged with this survey but wppecr to have been
misunderstood, us he nreviously goined the second bank of the
Pennegewvasset cnd then kept that level up to the mills., On
conversing with him on this subject he stetes that the ina-
structions werc not delivered to him until long aftier he had
peesed the points which these vould heve intluenced, but that
e would still have corried them into effect if his funds had
not been exhsvusted and the sespon newrly ©t itls close,

Fueh of this purvey will therefore have to be made over,
and &1 Lhe scme Time it will he nroper to have & survey from
the crossing plecc of the Fennegewessel sbove Tlymouth in the
velley of thet river to Concord, up Lo vhich point the nevigea-
tion of the Merrimeck hos been improved,. TFrom Blairs mill to
little fguam pond the stream cen be adventegeously used, "hig
pond wes 12,86 above the mill pond when the survey was made
and ebout &£ miles =nd 1/8 from the ssme, Then using the little
fquam, . The distonce between this snd big Squam is 1011 feet

«1¢ the latter 00,95 of & oot rbove the same, They connect .



by & smell wicding streem;, but the better plen to effect the

e

junction is by « through cut, whieh exclusive of its denth zs
e cubal would involve in no ploce a deever dipgping than §-1/%
feet, The bip Sguarm will ithen have fo e uscd., Tt srnvorches
within 1-1/4 umilesn of long pond ond ieg BO.87 feet zbove the
Tatter, The rrofile sheows the cutting necessary to cffect the
junction vith Tong pond. This last is 7,40 feet cbove the “ine
nipissopee ownd 1/2 mile digstent from the same, A short canal
of about 3/8 of = mile will be reguisite here, involving no
deep cutling, =8 the intervening ground, does net rise &t any
point more than B-1/0 feet zbove Tong nond, and then o lock to
cormunicste with the Vimnmipissogee., Uo wodventspge vould here
be derived from & thorough cut &s the lock would in that case
heve to be pleced in the communication between Big Nguam &nd
Long pond,
— All these ronds were represented s8 beling wt thelr lowest

stete, vhen the rurvey wasc made,

The important gquestion wiilh this os well ¢s every other
cancl route igs the supply of water ot the summit level,:

A1)l the resources for this object which we could tscer-
tuin conesist in the discherge from Nekers river, from the
Terlton ponds, cnd the supply which mey be derived from the

letter .8 reservolres,



The surveys to these vere merely to determine their
position in reletion to the cummit wnd do not indicate the
traces of Lhe feeders,

The ¢igcharge from Bakers river wes, D2,89 éubic feet
per second,

T"he Cischerpe from Lhie Torlton yonds wes 13,082 cubice
Teel rer sccond,

The btwo lergest of these now communicote vwith ecch other
cnd thie smellest could be mude to do so but by ¢ cut the not
exceeding 1/4 of & mile in lenpgth yet co deev o may be seen
from the nrofile ¥, thot cousicdering the smallness of this
pond :nd thet it does not dischirge cuy weler in dry seasons,
it may not be thousht worth the expenne,

These ponds cre not more then 3-1/2 miles in o cirect line
from the summit but  the srouné between is high :nd wmountsainous,
cnd thickly wooded, wnd ihe lecrt distunce vhich our exsmina-
tions exposed Lor the lenpth of the feeder would be zbout $-1/2
miles, By this route the water would be token from the north-
crn end of the ponde, crosced cver to the velley of the Cliveri-
sn i Lhe trice of the survey ind there conducted on the side
of the mountein bordering that valley up to the summit.

In the fuiture surveys recommended for this route, & line

ghould be exumired from ihe southern end of the prect pond, to
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pecertain 1L the water from the sciwe mwirht be conducted to
ithe summit in & less distunce by winding sround the mountein
in thaet direction,

The wre: of the two lergpe ponds 1ls 698500 sguare yards,

The discharge of the Oliverizn © mileg & 78 from the
Connecticut ond 16,7 fect below the suwmmit wan 10,52 cubilc
feet ner second., There cdoes not wppeur to have been cny
other me:surement of thisg strecm eolnewhere.

The ¢lscharges of the olher niresms mewsured on this

route were s followsg::

Berry's brook (2 miles frem the summit), 10,22 C.FP.per sec,
viddle breneh (ot its junction vith Takers

river,} 16,08 n 1l n
Pemigawnsscet sbove Plymouth, 67,20 " omoomm
Squen strecs (at Nlair's mille), “8,14 v v "

rom tlhe incompletc etnte of thie curvey it will be seen
thet no plan of tue canel ccun yet be proposed, This must be
the result of future labour,

The survey wie made by Lieuts, YVacomb znd /ndrews,.



It Lo, nrurheps, peroper thaet I should reverk, Lhet +£11 of
these rurveye, exce-t the levelling, vere done by the compers,

We huve uo other instrument for detusil opervtions, snd the
srrors toe »hich this In 1duble, counet 211 to cfféet the ree
rulte collected by it,

The errors ure ac vell knovn anéd heve been ro frequently
exvosed vy men of aclentific rcoulrements, thit 1t in Uinecess
gpry Tor me to muke cny commente upon them, They ere insevrirs-
ble trom the use of the instrunent, end muy be suid to form
vert of itn very theory,

In surveys of lHarboure & rivern where & aystem of triengles,
determined by the theodolite, reguletes the vork, & «here the
podule of these trisngles tre neldom more tbun o mile overt, the
comraws mey be used, ue its run is so frequently corrected by the
trinngle pointn, vnd ony sccumulation of error ia Ly that meuns
prevented., Sut in & long line for « cansl or other purpese, &nd
Lhrough « country so sbounding ln iren we ours, the errors from
the une of the compuss cannot frnil to be nerious,

The plene teble is the only instrument whieh con be oube
stituted for the compuss, énd it is well ndonted for the oollece
tion of the detnils required frowm ouyr laboure, Its theory ie
nepfect, if I muy ro exnress myeelf, Tte results must De withe
out error, or error cen be o econsequence only of lnexcusuble
csreleasnsss in its use, 1t has nome inconveniences end vhen

the ground lg such un to render frequent statllonm necessery, muy
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oceuslon somoe deloy, but theee sre more then comnenssted for
by 1tm aceuracy, 4snd when we conslder thut the result from
the plane teble i o oup whieh needs only to be copled, 7 am
inelined to doubt if the lopn of time in ite use in comperison
with the compuns, will prove we grecut we in generally supposged,
Hoving used & nplone tuble on one occesion, 1 svonk with the
sadventopge of some experlence, ut even if there were & ssving of
time in fovoer of the compess, whot cun this welgh in the sosle
egninst the unegquivocully euperior wccouracy of the I"lane fuble,
Cur lsbours should, &t leust, be oxempt from those errore
resulting from the imverfect noture of the inetrumente uned,
Unﬁe} thene impremsions, 1 must request of the enrrtment verw
mineion to Neve two plene tewbles wmode wnd to introduce their ume
in the operttionns of my oerty. The voet of « plene teble will
nol exceed thet of & good compass,
1t im wlso proper to sztote thet the measurements of the
strecms, Lo uscertaln the guentity of weter diacherged, were
mude during the veriod of the gurvey. And sltho thene méuosure-
sente were made &t ¢ vesson when the streums tre genernlly ot
s miniwum, it ie yet roather st varlance with the rrectice of
more e¢xnerienced nstions to be governed by lems then the avey.
pre result of the obsorvetions of meny montha, Vith ocurdelves
1 whould doubt the propriety of countructing ¢ cunel, until ut

lennt niter the sverspe dully obeervetions duriug the dry



seuton, If the result is then v sufficient quantity, there
cin be nou ckuse of fewr on this subject,

In the surveye snd exsminetion nmede in Yew Herpphire, 1
wes tlded wnt wecompsnled by Colonel ', Currigun, s commisioner
o the wort of thot state,  Thie pentlemun ie well Xnewn xe Lhe
compiller of ¢ very excellent nup of that ntute, end ve an
setbive promotoer of k1l the subjects connected with its prospers
ity wnd improvewment, Nis intelligence end urbenity of manner
mide Lthe sesociction hiphly velusble bnd spgrespble, and hise
renl induced him sfter my dutlen onlled we elsevherc to romein
with the supveying rertles in the field in order to resiet them
by his xnowledpe of the country, m=nd te fucilitete their scoome
cdutlon Ly his unlverssl cequsintznee with the inhebitoots,

ile wen suthorized on the rurt of the ninte, to po into the
wctued locution of the routes, snd to sid in meking the estie
meton, MWt s your ordern to me werce milent on these subjecte,
and z0 I knew Trom the urrengements of your “ensriment to divide
the lzbeur of these dutien, that the business of meking the entie
maben wur rogorved for cnother branch, nnd se also whet wnsg »ore
ticulerly ordered reguired wll my tice to wocemplinh, I wue
obliged to decline his r»rovosition in relntien to thease ob jects,

1 wse cleo urged on the awme eubject elaewhere, and for the
snue regsone nsd to rofuse, vhieh, 114 sppeared to me rather

lessened the cratification ~hich gur lnbours generslly guave,
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But there wae no remedy, Iy orders werc the only guide which

1 gcould follov, tnd were the mere obligatory when un attention

to the nubjects of locuting the cunsl routes end estimeting thelr
probeble cost would heve occasloned deloys of surveys elsevhere,
and where the onxiety of the inhabitants wes eguully great, to
huve the surveys muade,

Wor the sswe repsons also which poverned me in deolining
to locute nny of the canals or meke the ertinmaten, 7 heve not
pttempted tu delinecte upon the maps or wrofiles the plan of
sny ceanl, or to vealgn places for the looke, leaving this slno
to the office to which the DLenurtment hes sesslghed thut duty,

The report of ecuch survey contzine the nemen of the offi-
coery by whom 1t wes made, &nd eudh pheet of drawings hes zlso
unon it, the name of the officer by whom this duty wus done,

Lo better evidence then that which thense faets exnose con, it
eppesrns to me, be wéduged to prove how ably ond industriously

wy effortes hove been ssconded by my seversl usgistunts, It is
due to them, however, that 1 should adé that during neveral of
the curveys herein reported, wevaere indiesposition prevented my
ﬁefﬁanal superintendsnce of the work, the effact of which on
them wee to infume into thelr exertionn & degree of intelligence,
cnre pnd winuteness of observation, whiech hus left nothing more
to be desired, wnd hes elso nroved how well they merit the

confidence reposed in them by the government, in nasigning



them (o thesc duties, In the drewings I huve #lwo cgain had
the wid of my old nnd hipghly velued egosistent Lieut, 2. ., Vheelw
ver,

It ie slso proper thet I should baxing to your notice the
servicee of Nr. C. . 4Anderson, 7Thim gentlemen finely educoted
uwnd possessing excellent business and morel hebits, Joined my-
grtlen in Versont, and rendered fapoctent sid to cur oparas
tlonk these. Juring neverel weeks he Filled the et snd did
e duly ovi an Gffiecer, 1u the plece of one vho Trom continued
expoaura to tne wet, wus confined by ¢ rheumatic ¢ {fection,

Ple services hed been 2o essenticl ond were noe uccenssry in
Lorweyding our rosulte, thet he has been continued in canloy
eince our return from the field, wnd vy hig nectneps scouracy
and ludustry, nus rendered prect asmistoeace in completing the
trawinge, 1 have enly Lo repgret thet the discretion veeted in
me gid net wdmlt of un wdeguute recowense,

¥t will ro doubt be conerved thai in the course these re=-
porta I have mode but few rensrke upon the nuture of the vurioum
solls encountered, wnd the extent to »hich cueh kind would ine
fluence parte of the seversl cancl linee,

Phe reneon lg that these feeta ove se minutlely noted on the

profiles, thot romorks uven them In the reperts sprecred unnecone

Barys ouf ny objeet was Lo meke Lhese reporto e rhort ua



wliom

vossible, convlatent with &« clewr understunding of the prine
¢lpel festurew of ewch route, without too luborious sn ine
veebigution of the drawings,
neapectfully submitted,
J. J. Abert,

-
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The following is o« list of the drzwings which accomrnany

this report,
*

#* #* * #*
Cliverisn Canal exhibiting plan & profile
7 sheets ot the route surveyed

* * * * *



George Town ¥eb, Y 1828
sir
I heve the honor to trunsmit a roport of the seversl

surveye mede in pursuvence of your ovders, in the Ctutes of

Waine New Hampshire & Vermont.
¥ost respectfulily
I rewain Sir
Your obt, servant,
J. J. Asbert,

fajor & T, F.
Fajor General Macomb
Chief Fngineer

Comdg, U, T, Tng, Tept.



SUMATTEIL CAMAL,

The object of this cannl is to connect the Connecticut
by the valley of Sugsr river znd the Dunapee Lake, and the
vialleys of the Bleackwater ané the Contoocook with the Yerry-
meck newr Concord,

The swmmit level is the funapee Lake, which is so ime
mense o reservolire ithat no doubt wbout the supply of water
cuzn be enterteined, ITts outlet is the Sugar river, by which
it empties into the Counecticut below Clairmont.

The distznce from lhe Connecticut by the valley of fuger
river, to the bridge ot Cleirmont is nearly five miles aund a
guarter, sndé the rise from the nurface of the Cowvmecticut to
the surfece of ithe water cbove the dam ot Clairmont bridee was,
on the dey of the survey, ¢29.54 feet. 'he water line of the
nrofiles shows hov irrepulsrly this difference of level is dis-
posed of. The water ot the bridge was three féet below high
water mork, cnd thet of the Conneciicut twenty five end & half,
The location of this gection will require the exercise of sowme
Judgerent on the rart of the Ynpeineer, thet proner sdventoge way
be token of the leble land on thie north side of the river., And
this gection should origincte in wy cpinion from the pond wheve
the bridge, in order thet this pound could be used zdventapgeously

ga £ harbour for the trade of Cleoirmont wnd its wicinity. The
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e o1 1he bridpe shoulcd e reconctructed cnd made tiephit.

The pround from tlhience un ia f:voursble, The hills bew
tween the 8th & 9th mile (from the Connecticut) with the
side glopes noted in the profile cre not te be avoided,
I'rom thernce te 1C miles and ¢ eiphithes there is ¢ rmoll pilece
ol dirterval lewnd colneiding with the nrofile nnd verying from
5C to 180 feet in width, Tor the next £/8 the hill is close

i

—

1 wpon the river, but {rem thence to the 13th mile, the inter-
vl or bottom 1= sbout the seme never less than 40 zand occa-
sionelly 1B8C feet wide., Tut the hill next adjecent and indi-
ceted in the nrofile with iis dide slope, 1s not tc be cvoid-
ed vithout ecrossing the river, The bLottom lind egein cceours
end similer in cherpeter, with an oceusionzl spur {rom the hill
for & chort ¢istonce, «nd continues to the 158th mile end & half,
vhere rnother spur ig encountered of the heighth ond length in-
diceted, "The bvettem lind now inecreases in width, its lesst
being whbout 100 feet. The smell epur ¢t the 17th mile and a
gusrter is cbout BC feet high, This cherseter of an occasional
emel1l spur «nd then bottom lind continues te wbout 1/8 beyond
the 0%th mile. The breodth of these spurs gid thelr side
alopes ere noted on the nrofilen,

On the plin of using the vond ¢l Cloirmont for & harbour,

it would be ¢dvisable to use the strecm s fir s ite denth &
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buck water from the dem ¢t that plece will cdmit.,  his pointw
does not appesr to have been determined in the survey., TIrom
thence te the point recr the 19t mile rrevicusly mentioned,
the vottom immedictely adjeacent te the river on its wmoutlhern
gide is renerelly vider cnd less broken by spurs than that on
the northern., The hill vetwecn the 19th ond 2C¢th mile might

ve wvoided by keeplig ou Lbe opnosite side of the river, The
botiom efter nessing this hill is cpein wbout 100 feet wide,
I'rom thence & bottom verying from 40 to 100 fcet in width,with
the excentions ¢f the spurs of the hille noted on the nrofile
with their side slopes, occurrs to 3/8 beyond the 25th wmile,
from vherce the preund rises very repidly to the Leke, 25 miles
wné 7/8 from the Connecticut, cccording to the neth of the our-
vey, &nd 786,09 feet shove the sare; necr the Leke this rise

is &1 fleet in helf « mile,

A review of the line will show thet the pgrestest difficul-
tiee from (leirmont to the Sunnaneec, will be found in the lost
severn miles, ond there conrict only in the necessity of locating
the lockgs together in soverel places,

The velley of the river cecnnot st any rlace be chundoned,
nor ie it decirable excent in the lest repid rise necr the Teke,
The ground should here be carefully cxumined before the conal

in lecoted, to sce if this nase, narrow rocky ind of & great



fall in a short distance, could not be zvoided., I om in-
clined to thivk it can be adveintigeously, and the volley of
the river soon recovered zpgrin, in ~hieh threoushout the most
fevourible pround is to be obteined,

The funncpee Lake will not only hove to be the summit
resevolre but elso the swanit pess «f the cenesl, The trode

4

muet crose il, end the lewnt distence on the orposite side,
from fuper river, &t which the water can be most cdventepeous-
ly cravn from the ILeke for descending towards the merrymuck,
is 3 miies &nd o ouarter,

I{1 may regdily be supposed that so deep « lake & of so
extensive aen erec, suffers but little veriction in its level,
vhich wee represcnted to me &8s nol exceeding three feet., Tt
vasg cleo steted to be ot its lowest stotle vwhen the survey was
mode, but to be sure on so interesting a subject ws that of
heving the canal allways navigeble, T would ret recommend e

A

line legs then five feet below the surface, to be assumed for
thie bottom of the canal,

Drawing ¢ line on this supposition, it will not cut the
profile of the surfoce of the ground towerds the merrimack in
less than three miles snd 5/8 from the Lake, znd zt & point

32 miles wnd 6/8 from the Connecticut, necr to Herveys mill

demw.  Involving o deen cutting throurhout, whieh will not be



found te everweee less thuan twenty six feet. The soill is so
mlautely noted in the profile, thet remcrks upon the scone
LPPELY UNNecessLry, .

Yrom Herveys mill the fall in the ground is repid, de-
sceuding to 447,00 feet below the surfsce of the Take in
five miler, The lew prounds i:medintely cdjacent to this
last point zre lisble to bhe overflowed from 4 to 6 feet, this
is &¢lso the curc ot other points below, which sre indleated
by the high water line, The genersl slope of the ground now
becomes more pgrodual, The survey is wmade Lo cross the Tlack-
weter ot 3/8 beyoud the 62 mile from the Comnecticut, & much
better croseing plece will be found @t 3/8 Leyond the HSth
mile. The fell to this Jatter Cistonce from ithe point nrevi-
ously noticed rnear Morveys mill is 066,91, and distunt from
the same 21 miles L eighths., Trom thence to the merrimaclk a
disténce of 12 miles snd ¥ eiphths, the 111 to the woter of
the seme on the day of the eurvey wee found to he 144,58,

These threce points zre noted in the report s they form
three distinct civisions of the line betveen the lzke and the
merrime.ck, essentislly verying in the eharzcter of tlheir slore,.

In the first five miles from the point to where the water
of the leke mey be conducted on & level by the deen cutting

steted, the cvercge £211 is 69,81 feet ner mile, In the next
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1 milee f L eirhths the sverope o1l ner mile 1s 12,28 feet,
end in the rnext 12 wmiles cnd two cighths, the cvercpe fall
per mile is 1),8C feet., “he fall is tullerﬁbly recsular in
these three cdiviesions - ite virieties cre well exhibited in
the vrofileca., The fopogsrsvhy is ©lgoe well exvregsed in the
nleng end &8 Lhe neture of the soll, side slopes tnd their

anpgles rre minutely stated in the nrofiles,

The entlire distance by the surevey from the Connect
to the merriaeck is 71 wiles wnd 5/8, ©f thisg 7-1/4 miles is

conteired in the creoseing of "unneree Like leaving 25 miles
and 7/86 of coneld line from Lhe Take to the Cermecticut vwith
o differeice in level of 786,09 feet, cnd & length of cancl

live of 47 wiles end b elghths from ithe Take to the merriwrock

H

with ¢ difference in level of 65%,04 feet, meking ¢ totel line

of cenul of 68 wmiles & 3 cirhte ind & total risc ond full of
1640,13 feet.

The rrofile of & section ccross the hesd of Tugetr river
chows the elements of « dom there, in crder to maintein the
Like et « level not less than that existing vhen the survey
woes mede,

The ¢ischarge of fuger River neer the Lile was 60.70 cub

feet wor cecond, and ot Wewport sfter recciving the south b

ic

il
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the dischurpe wes 182,00 cubic feet ner second,
Tn Lhe direction towcrds the I'errimuc, the discharge
from Pleasant vond wes 20,04 cubic feet ner second,
The ¢ischerge of thie Mlockwoter neer Thompson's was EL.2D

gubtiic feet per cecond,

Of Toup bridpe Broghemerenserence-ux crwwmmee=10,18 C,F,per sec,
0T Lie DOBCOYIVOL memevcevecnrocncanavnrnme-a===40,27  do, do.

This survey ves macde by Lileutenents “heelwright & wilson,
Col. Carripgen who had rreviously ridden over this route with me,
joined the surveying narty =t the Take, end point out the ground

thrence teo lLhe Terrivecek,



It is, perhsps, proper that I should remark, thet ¢ll of
these‘surveys, excent the levelling, vere done by the comvess,

Ve hove no other instrument for cdetail operations, snd the
errors to vhich this is liahle, cznnot full to effect the rew
sults collected by it,

The errors are so vell known and hcve been so Trequently
erpoeed by men of scilentific sequirements, that It is unnccea-
saly for me to mske cny comments upon themn, They sre insepara-
ble trom the use of the instrument, znd mey be seid to ferm o
pert of its very theory,

In surveys of Harbours & rivers vhere z system of trisngles,
determired by the theodolite, resulates the vork, & where the
pointe of these triengles ere seldom move then & mile ancrt, the
commens mey be uscd, ¢s ite run 1s so frequently éorrected by the
triengle voints, ond suy cccwmlation of error is by thet meons
prevented., But in & long line for ¢ csnal or osher vurnoge, ound
througlh &« country so cbounding in iren es curs, the errors fron
the use of the commoss cannot feil to be seriocus,

The nlene teble is the only instrusent whieh csn be sub-
stituted for the commass, rrnd ‘4t is well rdented for the collecge
tion of the cetcils required from our labours, Its theory is
pervtect, if T wsy so exrress myeelf, Its results wmust be with-
out error, or error cen be & consequence only of inexcuseble
cerelessrens in its une, Tt hwes some inconveniences =nd vhen

the ground is such cs to render frecuent stetions necessery, ma
£3 i ]



ocezeldon sone del:y, but these are more than compensated for
by its accuracy. £4nd vhen we consicder thet the result from
the plane teble is o mey which needs only to be copied, T am
inclined o deubl if the losn of time in its use in compurison
with the compass, will prove ss grect es is perierally supposed,

Hoving used &« plane table on one occasion, I speak with the
navintage of some exverience. But even if thoere vere o seving of
time in faver of the cowness, what can this weigh in the scale
sgeinst the unequivocslly superior sccursey of the Plene "eble,

Qur l:sbours should, ¢t lecnt, be exemnt from those errors
resulting from the imperfect nature of the instruments used.,
Under these imnressions, I must request of tﬁe Nenartment rer-
miasion to heve two plene tebles wede wnd to introduce their use
ip the omerections ol my perty., The cont ¢f & plone table will
not exceed that of z good commars,

It is also proper to stete that the mezsurements of the
strecms, to escertiin the guentity of woter dischirped, were
mede curlng the period of the survey, ind @ltho thene measure-
wents were mede ¢t o sesson when the streams cre generslly ot
¢ mindiepum, it is et vethicr £1 verisnece vith the nractice of
more experienced netions to be poverned by less thun the rvera
cge result of the observelions of meny months, With ourselves
I should coubt the vwropriety of constructing ¢ eznel, until ot

leszrt clfter the eversce deily obeervotions during the dry



geeson,  ITf the result is then a eufficicnt guantity, there
cent be rno couse of lear on Lhiag subject,
In the surveys ownd exsmination mode in Vew Toumshire, T
wim lced (nd cceowncnied by Colowel T, Carrigan, o commisioner

o1 the mnart of thet strfe, Thio pentlerin is well knovn +s the

compiler of o very excellent wmin of fthat =t

o

te, and ap an
aetive promoter of 11l the gubjects cornnected with its nrosper-
ity sn¢ iwmprovewcent, His iatelilipence :rpd urbenity of menner
made the associstion highly valusble wnd epreesble, wnd his
zeold incuced him sfter my duties called me elsevhere to remodn
with the surveying vevties in the field in crder to wesist them
by his knowledge of the country, ond to feeilitste their accoms
odetion by his universcl ccequedntunce vith the dntebitents,

e wor zultlorired on iLhie »art of the state, to go into the
actual locution of the routen, end to oid in making the esti-
mates, DButl as your orders to me were gilent on ihiece cubjects,
ond es I knew from the acrrengements of wvour Tencrtment to Civide
the lebour of these duties, that the business of making the esti-
meten wes reeerved for enother breuch, and as olso what was para
ticularly ordered required &11 my time to occomplish, T was
oblired teo decline his proposition in relstion to these objects,

I was oleso urged on the awswe sublect elsewhere, and for the
some rewsons nad to cefunse, which, it sopeanred Lo we rather

lessened the gratitication vhich our lebours senerally zave,
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Hut there wes no remedy, ¥y orderas were the only guide which

I could follow, and were the meore obligatory viien cn cattention

to the subjects of locoting the canal routes znd estimating their
nrobsble cost would veve occasioned deloys of surveys eloewhere,

!

il whiere the anxiety of the inbebitants woas equally great, 1o

el

heve the surveys nude,
Ter the erme vegsons also which soverned me in declining
to locete wny of the canals or meke the estimatesn, I have not

cbtempted to delineante unon the mans or nrofiles the plon of

ns

eny canzl, or to assipgn nlaces for the locks, lesving this
alao to the office to vwhich the DNevertment has assigned that
duty,

The report of euch survey contuoing the nemes of the offi-

N

by

cers vhom it was made, ond each sheet of drewlngs has clso
uporn it, the name of the officer by whow this duty wus done,
o better evidence then that which these facts expose can, it

A

anpears to me, be adduced to prove how wbly end industriously
fforts hnove been seconded by my seversl assistants, It is
dre to them, however, that I should add that during several of
the surveys herein reported, severe lndisnosition prevented my
persoinad superintendance of the work, thne effect of which on
them was to infuse into thelir exertions o degree of iutellipgence,

cere wuo mimuteness of observation, which hes left nothing more

to be desired, ond has also nroved how well they merit the
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conlidence veposed in them by the povernnent, in assipgning

)

thei to these doties, In the Crovinge I have slso G
the #icd of my old ¢nd hishly velued assistant Lieut, . W.
Yieelver,

It is also =wroner thalt I chould bring to your notice the
services of XNr, ¢, ¥, fuderson. This pentleman finely ecducated
and possessing excellent business and moral habite, joined my
perties in Vermont, zad rendered importont «id to ouvr 0DEerii-
tions there., Turing severszl wecks he filled the nart and daid
the duty of sn Officer, in the »nlace of one who from continued
exposure to the wet, wun confined by o rheumatic affection.

His services had been so esseutlial and were so necessnry in
forwarding our results, that he has been continued in employ
since our return frow the Tield, zad by his neatneuvs sccuracy
end dandustey, has rvevdered grert sssistance in completing the
arowings, T heve only to repret that the discretion vested in
me did net cdmit of en cdequate recommense,

It will no doubt be observed that in the course these re-
ports I heve mude but few remsrke upon the nuture of the various
solls encountered, aond the extent to which ench kind would in-
fluence partc of the several coneal lines,

The reason in thet these facte wre so minutely noted on the
nrofiles, thot remorks uwvon them in the reports anneared unneces-

sary; «nd my objeet was to make these reports as gshort as
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possible, consistent with & clear understanding of the prin-
cipal features of each route, without too leborious zn in-
vestigetion of the drawinegs
Respectfully submitted,
J. J, Abert,

Mojor & T, T,



The following is & list of the crawings which sccompany

this report,
*

* #* #* *
Cunapee Canal exhiviting plen & profile
& sheete of the route surveyed,
* * * * *



fteorsic Town Feb, 29 1878

sir
I have the honor te lrensmit « renort of the severel
purveys mede iln nursusnce ol vour orders, in the Stotes of
Meine ¥ew Hompshire & Vermont,
¥ost respectfully
I remoin  Bir
Your obt., servent,
J. J. Abert,
Mo jor & T, H,

Mejor Cenersl Maconb

(hief Tngineer
Comdée, U, &, Eng: Tept,.



WINHIPISEQCTE CANAL.

The object of this canal is to unite the Vinnipissopee
Luke, with the navigable waters of the Cocheco at Tover and
from thence, by the Piscatagua to effect & connexion with the
harbour of Fortsmouth,.

It alse forms & part of & grest line of éommunication
betveen Lake Champlain and Portesmouth, Ly meuns of the Cli-
verizn ond lontpelier Canal routes.

Commencing &t the stection on the Cocheco &t Tover, it will
be seen by the profile of the survey, that in two miles from
the first station, the ground rises rcegularly to & heipht of
184,45 feet. The soil in this extent is clay. Trom thence to
the 9th mile from the rtarting point, pround more fevourable for
a conal, cen hardly offer itself, the soll bheing of ezsy exco-
vetion, of the kinds noticed on the profiler, znd the rise very
produal, At the 9th mile this rise is 206.63 feet shove the
zero or sterting point, beinp ¢ rise in & distance of seven
miles of 21.18 feet, Near to the line, between the 4 & bih
mile, there is & ledge of remarkably fine rrenite stone,

Two strecms are crossed soon efter passing the 9th mile,
over which zqueducts will have to he constructed, of the dirven-

sions exhibited in the profiles,



ffter crosging these streems, s the ground ¢ ¢mitted of
two router, one passing on the Fast side and the other on the
Went side of the Cocheco,hoth were surveyed snd sare exhibited
in plen :nd profile.

By the examinution of these it will be seen thut no seri-
ous difficultien nrecent thermselves in either route, The Test-
ern is however in my opinien to be preferred, ¢s it svoids the
double crossing of thé Cocheco, requiring e¢n squeduct ut ecch,
The s01il ol either route is ezsy of excevetlion, Lut more foe
vourable in the Tastern, as this lotter entirely evoids the

s rocky in the Wemstern, znd the esmatern has slso

as

perts noted
fewer lnequalities of curfuce, ™ut by the survey it is nlso
about three querters of @ mile longer than the vestern route.
4" judicious locution however, would I think reduce them to an
equulity in this respect,

These two Jjoin &t & point 18-1/2 milem from the commence-
ment, &nd vhich is at an elevotion of 308,34 feet ﬂbove the
zero &t Tover,

Waldrons brook, which occurs scon ofter pessing the 19th
mile, will have to be passed by an gqueduct. Its ravine is
ebout L00 feet wide and 10 deep. At the time of the survey,
the strecm did net oceupy more than 35 feet of the revine and

never fills it entirely,




The eminence «t the 1Sth mile cun be zvoicded, by in-
cluding the line to the left of the trace and z profile
similar to the dotted line be obtuined. At 5/8 beyond the
19th mile, vhieh is at on elevation of 351 feet ¢bove the
zero &t Nover, sn wctivity commences which in two miles attains
to & heipht of BZl,4%Z feel cbove that rmero, making in these
two miles & rise of 171,42 feet. The angles of the side slope
of this rise zre noted on the mrofile, The so0il is clay and
granite rock. The latter does not vppeer in strats, but lies
in lcose and small mosses on the surface,

The ground still rises after zttaining thi= eminence, to
the teble lend bLetween the Z4th snd 25th mile, which is the
highest loand between the Cocheco at Tover and Willeys river,
and is zbout £46 feet ubove the starting point or rero.

The highest lond between Villeys river, in the route sur-
veyed, znd the Winnipissogee, is at the £8th mile, which is
564 feel cbove the rero,

Llton bay is £0-3/4 milen from the Cocheco at'Pover, snd
the water of the bay, on the day of the survey, ves found to
be BOB,86 feet, sbove the assumed zero at Nover., It may be
well to recerk that this zero wus on the Cap of Umiths vharf.
That the high tice mark of the Cocheco was 2,30 feet lower,

on¢ the low tide mark 8,35 feet, which would lenve this last
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to be added to eny point of the profile, in order to obtain
the differcnce between that point end ¢ lovw tide of the
Cocheco on the day of the survey. This addition wouléd make
a difference between & low tide und the Leke Winnipissoggee,
517,21 feet,

Yhen exegmining this ground, I was informed thet the fu-
vourite nlen for the canzl, and one which had been recommended
to the compeny, was to consider the Winnipissopee Leke us the
gwimit, and to drzw the supply of water from the some, by de-
nrersing the level of the cansl and cutting through the exten-
sive summit ronge of land,

This Take is &«n immense reservoire thirty miles long,
seversl wide in places und very deep, and the plan of using
it to feed the canal is without doubt & vprecticable one, 3But
it eppeared to me sleo as one involving great expenses, und
which exnenses might Le avolded by obitaining the supply of
water from ¢ ¢ifferent source, and by toeking sdvantege of other
fecilities vhich nature had offered in the route. The officer
charged with this survey was thevefore cirected, efter he hed
completed the work upon the plan alresdy c¢nproved, to return
to illeys river, znd to collect the focts which might surport
the views which sugpested themselves to me orn exsmining the

eround, end vhich were comruniczted to him in deteil to puide



hie operations, By this the fucto necessery to determine a
choice of eithier nlan vere collected, and are now submitted
to your hetter judpgment,

Altho thie condition of the water of the Loke was renre-
sented o8 low &l the time of the rurvey, I should not think it
adviseable, on the nlen of C¢rowing the vater from the lake, to
aspume less than five feet below the rurfece of the lake ot
that time, for the bottom of the canal, I'rawing ¢ line on
this supposition purallel to thet surfuce, it does not cut the
surfece of the soil, until ot a distance of eipht wiles wnd
thiree eighthe from the Lake,

For the first mile of this distznce the cutting would not
be grect, snd would be at the hase of a side hill, in order to
#void the very soft and deep mursh between that and the river,
Tut after that distance a lens cutting than the one exhibited
by the profile, is not to be obtuined, averaging about 33 feet
deep. At ore place the ground rises to 61 feet zbove the line,
at cnother 46.5., The line ulso on this supposition passes 2
feet below the surface of Willeys river; which would make it
necessary to conduct this river over the canal by an agueduct.
It also nasses thirty one feet below Rain brook., TFrom which it
is evident that the nlan of drawing the water from the Lake

would meke this section very expensive, znd that no inconsiderable



object would be gained, if this plan could be avoided, which
it proposed to do in the following manner,

Ihe water of Willeys river is backed up by Berkers mill
dam to about the point ¢t which this river is crossed in the
drawings. The river from thence to that dam, being suffi-
ciently deep, and its depth uniform, the river narrow and its
bonke low, o tow nath con be conveniently constructed ¢ nd the
river used s &« canal down 1o Tarkers mill, The fall from the
mill pond to the navigable waters of the river below is nearly
eleven feet, and the ground favourable, requiring no cutting
much deeper than may be necesgssury for the depth of the canal,
And from thence the river should be again used to the lake,

There is o bridge across the junction of Willeys river
withh the lake, wnd the voter of the river «t the briduge was
four feet deemp when the survey was made, It was then however
& pomewhat swollen by lnte rains,

| I would recommend that a dam should be constructed at this
bridge, to reise the water of the river not exceeding tvwo feet
above its state when the survey was mede, which would always
ensure navigotion up to lock nesr Burkers mills,

Willeys river joins the Lake &t the head of & narrow bay,
called Alton bay, liable to be choaked with sands, and generally

shoal in dry segsonsa, On these zccounts, the communiceting lock



should not ve placed at the dam, but ¢ short canal from the
saume to be wade, about 600 feet long, to where it would let
into the Take in 20 Teet water, znd the communicating lock
be by that means, exempt from impediment to its use by any
gsand or gravel from the bottom.

The Iake is very uniform in its level, being but little
influenced by rains which seldom occasion o veriation of more
than three feet.

The shores of Willeys river from the proposed lock near
Barkers mills to the Lake, sre murshy as before stzted and
would render the construction of the tow nath costly. Abun-
dance of ewcellent s0il i3 hWowever near &t hand, but timber
is &lso so abundant &né so chesp in that country, that I am
Cisposed to recommend the censtruction of « narrow bridge tow
path, over this short and marshy distonce,

The piies to sustzin it could be drove extremely cheap,
by taking edventoge of the winter when the river & surfece of
the marsh is frozen,

For the same reasons which governed me in sssuming five
feel below the Lake, for the bottom line of the canal on the
first plan, I have &slso drew a line parallel to the sume and
tive feet below the surfuce of Willeys river., And from that

river to @« voint where this line would cut the gurfoce of tlhe
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ground, in the direction towards the Cocheco is three miles
anc three eighths, On this supposition the mile of deep
cutting rwreviously spoken of wnd immedistely adjacent to
the river, would be reduced to 2¢ feet, and after this mile
to the termination of the three miles znd three eipghths bee-
fore mentioned the cutting vould not eversge more then ten
Teet., Cow rein brook would on this plan be 15 feet zbove
the bottom of the cancl,

7ut if cdesirable even the deep cutting of the mile he-
fore mentioned could be avoided, by considering this part
s the summil level, and by leading the weoter there and
locking down into Willeys river, Altho however by this
method, the deep cutting of this section wouléd be avoided,
vet s 1t involves the construction of ¢ feeder, znd the
touble lockage of this height, I do not consicder it zs having
any cdventoapges, and when it would slso loope the fecilities of
the summit reservolre formed by Willeys river encd the cut trom
thence to the termination of the three miles und three eighths,
it may rather be viewed os objectionable.

As the wvelers of the Winnipissopee to supply the cenal
#re cbendoned on the latter plen, it is now necesscry Lo shew
from vhat other source this necessury supply is to be ob-

tained,
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The exeminagtion ol the country pleinly pointed out the
Verrymeeting pond from which Willeys river cerives its ori-
rine, znd the officer vwho made the survey was directed to
determine the height of ihe pond, Tt wea found to be LED,D

Teet sbove the nrovosed bottom of the canzl upon the second
plan, It is elso ¢ very laerge vond, long narrow and deep,
and embroecing en cres of not less than 5,400,000 souare yercds,
T"he outlet is narrow & with high snd steen banks, so that @
dern Lo rzise its waters ten feet above their level vhen the
survey was mede, vould not exceed Z3C feet in length, Its
discharge is not less than 5 cubic feet of water per second,
by estimstion., fThe measurement cppesrs not to have been made,
But if the construction of the dam were so planned zs to
admit of the vater being dravm off six feet below the surfuce
vhen the survey was mede, it would yield indevendent of ite
running cischarge o supply of 6,800,000 cubic yords of wuter
for dry seasons, These last do not continue in that country
more Lhen tve monthks on the most unfeavouruble supposition, wund
this supply voule lerve, on t supposition & day of ten vorking
nours, 84 cublc feet of weter mer second, fAdding £o this the
running diecherpe of BC cubic feet, the totul sunply for the
cenel snd one mill vhieh lies below the crossing place of

¥illeys rivey (Parkers mill) would be 134 cubic teet mer second,
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But 1f we toke into conmideration that the dem in raising the
ponc ten feet, would lesve on the most extravagant zllowarce
for losses by filtrztion «nd cveporation, sn £dditional U -
ply of 4% cubic feet, we asholl have 176 cubic Teet of water
per cecond during the dryest sessons,

Should however eny doubt remain on this subject, os the
totel elevation of the pond chove the bottom of the nroposed
cunal 1s 185 fcet wtne its distence from the line tbout ihrce
miles, 1t will bLe scen that the dom mey be so constructed,
that with = moderzte excavetion, the water moy we dravn off
six feet below the lowest level nroposed, yvielding by ihis
Lrrengement on oddition of 84 cubie feet, ond muking & totel
supply ol water, equal to 260 cubic feet per second. There
need be no fewsr, that the rains of the ftall ¢ sporing will not
Till the pond sguin, end te make sure, on so interesting o
point &s the supply of water I would recommend that the dem be
constructed in the first instance, so s to odmit of the draw-
ing ottt of the greztest quantity proposed,.

But little labour or expense will be necesscry for the
feeder, us the natural bed of the stresm cen be used,

To prevent conflictr and controversies ebout the use of 1he
weter, os there are mills zbove us well as below the summit, it

micht be the better course for the comvany to purchase zll the
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weter righfﬂ, and if this could be done ot & feir price, the
invertment would be profiteble, znd could not be considered s
enhencing the cost of this section,

£t sbout the point where the bottom line of the canal,
upon the supposition of drawing the supply of water {rom mer-
rymeelicg pond, intersects the profile of the surface of the
soil, the remid foll rreviously spoken of as commencing /8
beyond ithe 1¢th mile from the zero at Tover is encountered.
This point is 516,35 feet cbove the low tide of the Cocheco.

Upon the suoposition of drawing the water from the lake,
this point would be reduced 16 teet, ond the distance from
thenice te bYover lessened 1/4 of & mile,

This terminates the exposipion Ef the nrinecipal facts
which should influence o choice between the two plans the one
for taking the wvater from the leke, ind the other Tor taking
the water from merrymeeting pond, and which fucts, do in my
opirion, justify me in recommending thet plen vhich takes the
watler for the canal from the pond,

Within two miles {rom the noint of intersection of the
line druawn 5 feet below Willeys river, and the nrofile, the
locks to overcome the grest fell in that distance will hsve to
be located. 4nd wltho o profile similer to the dotted line mey

be ohteined, in the halt mile, next succceding to these two
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miles, yet the cmnal should be kept up in order to nass
Waldrons brook advantageously. This should be done by an
sgueduct ond the brook on no account let into the canal,
nor any olher stream in the continuation of the route,

These streems cre all tributaries to the Cocheco, which
supplies the water power to the valuable cotton factories at
Tover, The greot amount of capital invested in these esiabe
lishments, the high spirit of enterprize which they exhibvit,
and the great skill for whieh they sre famed, nlace them as
objects worthy of national exultation, and I mey even add,
of national protection, At least ao far us to prevent any
divertion of the smallest quantity of water now so valuable
employed, from its nresent use, {n these accounts no reason-
ing from convenience or economy to the construction of the
cunel, should admit into it, & particle of the water of the
Cocheco or_its tributaries - moreover these waters are not
neceasary to thne canol as the supply from the merrymeeting
pond, is unquestionably sufficient,

After passing this stream the plen end profiles of the
survey exhibit so plain & piecc of work down to the 2Znd mile
from the zerc st Dover, and the neculiarities of the soil,
are exhibited 80 much in detail on the seme, that additional

rémarks to those of the {irst view of the line, zre considered
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unnecessary,

The 2nd mile {rom Tover is ot the hend of the rapid
rise nreviously snoken of, from which noint to the tide of
the Cocheco, locks to overcome n fall of 193.80 feet will
have to be located, Lo communicate with 2z low tide.

The level of the canal wubove these locks should be
pursued for some distance, to form & reservoire for their
supply, @nd the ground is wery favourably situated for that
object., 4 wesle weir should be placed at heod of this fall,
to discharge the surrlus water, on the western gide, so that
it mipght fall into the Cochecé above the factories ot Nover,
and instewd of being lost, be by that arrinpgement most valu-
ably employed,

The communiceting lock &t the Cocheco, will of course
have to be sufficiently depressed below the low waler mark,
to admit of « free passage ol 211 times of tide,

The survey of this cenal route was made by Lieuts. Findlay

and Worth,



It la, perheps, proper thet I should remerk, that wil of
these rurveys, cxcert the leveiling, werc done by the comvune,

“@ hove no other instrument for detail operstions,; #nd the
errors to wvhieh this 1s liuble, caunot fidl te effeet the re-
sults collected by 1t.

The errors are se well known snd heve heen mo frequently
cuapored by men of nelientific wequirements, thst bt is unnceese
sary for me to muke cay comments upon them, They wre inpeparus
ble from the upe of the instrusent, wnd may be anld to form o
rpurt of ite very theory,

Tn =urveye of lerbours & rivers wherc o aystem of trisngles,
determined by lhe theodolite, reguletes the work, & wherc the
pointy of these triungles &re seldom more than ¢ mile trort, the
Cowrgee mey be uged, ¢ ite run te ro frequently corrected by the
triengle rodnte, wnd sny ceoumulation of error is by thut means
prevented, “ut in & long line for i cenal or cihier rurpose, oad
tinrouch « country so wbounding in trom oo ours, the efrorﬁ from
the uee of the somnons cannot fail L be seriousn,

The plene tweble la the only inetrusent which ¢un be spub-
ptituted for the compene, rnd 14 is well ndeurted for the collecs
tion of the deteils required from our labourn, Its theory is
perfect, 1f T wey ro exrreses myself. Ite resulis must be »ithe
out érror, or error aeun Le & consequence only of inexcusable
cuvilennvenn Iy ite use, Tt kee sowe inconveniences snd when

the ground is such «8 to render frequent stutionn neceesery, may



cecteion rove del:ry, vut thene ore wore then compennated for
by its mccuruéy. and vhen we consider thuat ihe result from
e plene tuble is & mun whieh needs only to be copied, T &
inclined Lo soubt I Lhe less of them in its use in comrarison
with the cowpuss, will nrove us prest s ie generandly sunnosaad,

Hoving veed & plone tuble on one ccennlon, I sresk with Lue
ndventege o f sone ox eprience.  But even f Lhore were ¢ oaeving of
time in fovor of the comvasn, what con thin welph in the sonle
sgeinet the wnequivoeunlly superior wocursey of the Ylere “gbhie,

tur lobeura nhould, U lenst, be sxem-t from thone errors
revulllng Srom the dmperfeet noture of the instruments used,
Eader these lmoresvionz, I must request of thie tevartment reps
wlsmion to huve WO Pline {wbles mude wnd te lntroduce their une
i the onerctlosn of sy perty, The cuet of & nlike toble wiil
not exgend tiust of & good comrosa,

It is alae vwrover to ntute thut the meusurerents of the
slrocis, %o reecertodn ihe ruentity of water o) nedn rged, wers
mede cdurlng the nerlod of the survey. /nd wlthe thene messures
renter were wrede ot £ senmon when thne etreans ore grnerelly ot
gomdmdmun, 1 it et rnthior ot verlenee vith tho creootlee of
more experienced nations Lo be governed Ly less than the cvers
wge rasullt of the obasrvetione of reny monthe, “ith curselves
Torhiould coubt the vvopriety of coustrusting ¢ esmul, until ot

lepnt «fter the ivorege duily cbeoervetions durdng the dry
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seapoli, 1Y the result s then o suffiefent guantity, there
erdi Be no truse of fesr on Lhis sudbjeot,

In thue surveys und exmminution mude in ew wwcshire, I
wee sided ed egonconied by Telonel ¥, Currigan, s commisioney
en thae oert of thet stete, Thie geutiermen ig well known oa the
coupller of « very exeellent wmp of that state, and as an
nctive vromoter of 2ll the subjeotn counected with ite rrospers
ity wid daprovesent., e lotelligenee nond wrbiniiy of muwnner
pede e sesoeistlon highly velusble cad wpvensble, vnd hids
zeal judwewd Lim «fter my dutien eulled me elsegviiere to romain
witio thie purveylog potien in ihe {lold n crder to woniet them
by bilp knowledge of the ccuntry, snd to fueilitete thelr cocome
odation by his unlvessnl sequaintunce »ith the fatubitents,

e wen wuthoriced on tiue -art of the stute, to go &nto the
totunl loention of the reuten, sid o 544 in ocking the epti-
metes, Hut e your ordere to e were allent on ithese osubjects,
and &n 1 kiew from the arrsugesents of your lepartuent to <ilvide
the Iﬂhnu? of thece dutiesn, Lhet vhe Lusineas of meling the estie
moter wee reeerved for spother brone:, and oo o lse viiet wan pare
ticulerly ordered roguired cil ny time te aceonmplish, T wus
obliged to decline his proposition in reletion to these objects,

1 wor wlao urged 0a the sene subjest elsewhere, snd for the
g reaatons hed Lo vefuse, whicil, 1t wrpesred ¢ wme ruther

lespened the grotifiention vhileh our loboure genexrsldly gove,
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Hut there wes no remedy. ¥y orders were the only guide which

I ecould follow, und were the more obligatory vhen rn sttcntion

to the eubjeets of looating the cannl routes and estimuting their
probuble eoat would huve ovecasioned deloys of surveys eloaewhere,
and where the enxiety of the inhabitants wes equally grest, to
neve the surveys rmude,

For the seme repsone almo which ysoverned me in declining
to locets uny of the canals oxr muke the estimstes, I heve not
ettempted to delineste upon Lhe meps or profiles the plan of
ey omnal, or to sseign pleces for the locks, leaving this
tdso to the office to which the hepartment hee assigned that
duty.

The report of euch nurvey contelns the names ol the offi-
cers vy whom it was mude, und ench sheet of drawlngs hes wlso
upon it, the neme of the officer by whom this duty wen done,

Ho Detter evidence thun thut whioh these fucts expose cun, it
smesrs Lo me, be sdduced to vrove how ubly cnd industriously

my efferts have Dean sneconded by wmy severcl assistznte, It is
¢ue to them, however, thut I ohould add that during seversl of
the surveys herein reported, severe indisnosition prevented my
personsl surcerintendence of the work, the effeet of which on
thew wae 1o infuse into thelr exertlons ¢ degree of intelligence,
caye wnd minuteness of obeservetion, which hes lefi{ nothing more

to be desired, ond ler wlao nroved how well they merit the



conticonee roposed in them by Lhe goverament, in amedgning
Lhem to thene dutlem, 1In the drowinge ¥ heve slsc sgsin hsd
the slc of wy old nnd hizuly velued sssintant Lieut, . e
wheslber,

It i olee »rover thet I chould bring %o your notice the
servicee of Ky, €, ¥, Anderson, This pontleman finely edueuted
#nd vosssesing cxcellent bueiness and mopal hubdtn, Jodned my
cortlea 1n Verwont, end rendered imvortrat oi8 to cur operse
tione thera, During eeveral weoks we £111led the rart und did
the duty of wn Officer, in the pluse of one who from continued
srpoeure to Lhe wet, wan oonfined by & rheusttic affection,

Him servieen hud been no escestinl wnd were po necesgury in
forwsrding bur resulte, thal he has heen countinued In employ
- since ouy return from the Uiefa, ond by Lis nestnesn LEQUILCY
end fndustry, Bap rondered grest eacistsnce 1g somrleting the
drnwinge, ! heve only‘to regret theat the discretion verted in
me dld noet wdmit el un cdecunte repommenne,

it will ne doubt Le obsorved thuat in ithe course these rew
rerts I huve swde but few remerks upoen the neture of the verious
rolle sencuntcred, snd the extout to vhdeh eneh kind vould ine
fiuence reris of the mevercl osncl liness,

The reewon is thoet theee frete swrs so minutely noted on the
rrotiles, thet remarks uron them in the renorty appenred upnEQuR.

saTy ] cld wy object was Lo swke these reperte on ghort ne
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poseible, conclistent wilh & cleur understauding of the pripe
cipsl festuren of ﬁméh route, without too laborious wn ine
vestigution oi the drawingo,
sespectfully pubiittod,
J. J. Abert,

Yajor & T, E.



The followlng is & list of the drawings which sccompany

this report.
*

* * * *
Winnipissogee Canecl exhibiting plzns & profile
& sheetls of the route surveyed,

* * *

* *



Ceorge Tovn Feb, 26 1848

Olyr

I have the honor to trensmit s renort of the reversl
surveya mede in pursusnce of your orders, ir\ the “totes of
Yulne NHew lampshire & Vermont.,

tost resnectfully
1 femﬁin Oir
Your obt, wservant,
J. J. ifbert,

Hﬂdor ﬁt Tp 3;.

Fajor Lemercl Uncomb .
Chief Tniineer
Comdg. U, . ''ng., Tent,



PASUEPEICK CANAL.

The object of this cenal is to unite the waters of the
Connecticut with those of Memphramagog Lake, by the valleys
of Pasumpsick and Barton rivers,

The purfuce of & small piece of Savannah ground necrly on
the surmit, commonly-called cavennsh pond, zs it is generally
wel, 1s 803 feet sbove the Connecticut, and distant 33-1/4 miles
from the same,

The fall from Savanneh pond, to where Rarton river cen be
used to the Leke is B72.69 feet, znd the distznce to the same
point is 13-3/4 miles, constituting & totul rise and fall of
1375.69 feet, end a totzl distunce of forty seven miles,

In an exsminetion of the adjocent country, we could not
find &ny waler conveniently situated and sufficient for the
surmit section, end if the supply could not be derived from
Willoughhy Lake, the cansl in this direction wos lmpracticable,
The Officer was therefore directed to determine, in the course
of his survey, the relative level between the summit znd the
Lake, vhich he did, but unfortunately the Lake proved to be
58,88 feet below the Savanneh pon&.

This canal is, in consequence, imprecticable without en
extensive deep cutting at the sumnmit. The deenest cutting
would ter & short dictence be 67,46 feet (a8 the ground riges

rorth of Savannah pond) exclusive of the cansal depth, which
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it may ve thought necesscry to give to this section.

Willoughby Lake lies in so very deep a valley, that its
water is difficult to command, It discharges itself from its
northern extremity by Willoughby river inte Barton river, znd
its southern end is = low sendy beach, where the inclosing
ground is of & less height, than st any other place, except
at the natursl outlet of the Lake,

Hov the water might be conducted to the summit from this
outlet has yet to be ascerteined, but in taking it from its
gouthern end, any better ground than that of the rleén nd vro-
file, to zn ¢xtent of one mile und &« quarter from the Lake, ie
not to be obtained there, After this distance, the feeder, which
would have to be several miles long, may be wound uround the hill
to the.mummit.

The rise in this distunce of one mile and z quarter, is
such as to mske a tunnel necessary, or an extensive deep cutting,
Its grestest elevation is 118,33 feet cbove the surface of the
Lake.

From these circumstunces, it will be seen that the summit
section of thie canal will probably involve & great exrense.

On which sccount, I think, thet any determinstion on the same
should be suspended, until after it shuall be know how the water
from the lake may be led from the natural outlet,

There zre wlso other routes, ~hich moy offer grester



facilities, but which have not yet been surveyed., Your orders
were to survey :1l the routees by which the communicetion be-
tween the Cornecticut end Lake Memphramugog could be affected,
but the time and meens ¢t my disposal zdmitted only of ihe
gurvey now reporfed,

Additicnal surveys in relation tc this cormmunicetion,
being therefore ordered and requlsite, any further remarks
upon the subject, until sfter the facts involved in :11 the
verious routes are collected, appear to me unriecesgary,

The survey in gquestion was made by Lieuts. Findlay &nd

Worth,



It is, perhaps, proper thset I should remark, that all ofk
these surveys, except the levelling, were done by the compass,

Je hove no other instrument for detall operstions, and the
errors to which this is lisble, cznnot fail to cffect the re-
sults collected by it,

The errors are so well knowvn snd hove been so frequently
exposed by wmen of sclentitic scquirements, that it is unneces-
sury for me to muake any comments upon them, They ore insenara-
ble Ifrom the use ol the instrument, znd may be said to form a
part of itls very thcory.

In surveys of Harbours & rivers where o system of triangles,
determined by the theodolite, regulates the work, & where the
points of these triwsngles cre seldom more thon & mile apart, the
commasd may be used, as its Tun i1s so frequently corrected by
the trisngle noints, end eny scewamulation of error is by thet

mesns nrevented, Tut In s long llne {for & canal or other nurnose
. fa) - A H

7,

nnd throush « country so abounding in iron «s ours, the erronrs
from the use of the comnaas cannot fr~1l to be serious,

iMe »lene teble is the only instrument which can be sube-
stituted for the compass, ond it is well sdepted for the collec-
tion of the details required from our labours., Its theovy is
perfect} if I may oo oxpress myself. Its results must be with-
out error, or error can be & consequence only of inexcusable
carelessness in its vse., It has some inconveniences and when

the ground is such «s tn render frequent stutions necessary, may
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occasion some delsy, but these are more than compensated for

by its sccuracy. And when we consider thuat the result fromwm

the plene teble is & map vhich needs only to be copied, I am
inclined to doubt If the loss of time 1n its use in compurison
vwith the compess, will prove as pgrest zs is generully supposed,

Heving used a plone table on ore occzsion, I srenk with the
sdventage of some experience, 7ut even if there were & saviug of
time in favor of the compass, what cun this welgh Iin the scale
agelnst the unequivocally supevior accuracy of the Plane Table,

Our labours should, at least, be exemnt from those errors
resulting from the imperfect nature of the instruments used.
Under these impressions, I must request of the Tepartuent ner-
mission to huve two plane tables made and to introduce their usc
in the operations of my narty., The cost of & plane tauble will
net exceed that of a geod commass,

Tt is also proper to state that the measurements of the
streams, to sscertain the quantity of water discharged, were
made during the period of the survey. And altho these mensuree
ments were wmode ot & season vhen the streams ore generslly at
a minimum, it 1s yet rather ot varience with the practice of
more experienced nations to be governed by less than the sver-
age result of the observotions of mony months, With ourselves
I should doubt the propriety of constructing a cansl, until at

least after the tvernge daily observations during the dry
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seasorn, © If the result is then & sufticient quantity, there
cenl be no cause of feur on this subject.

In the surveys and examination made in Yew Hampshire, I
wag aided end accompanied by Colonel P, Cerrigan, =g commise
loner on the nart Qf that state. This gentlewmon is well known
&8 the compller of a very excellent map of that state, znd as an
ective yromoter of =11 the subjects connected with its nropper-
ity wnd impreovenent. His intelligence ond urbanity of manner
mede Lhe asscciation highly velusble snd sgreenble, wnd his
zeal induced him after my duties colled me elsewhere to remain
witil the surveying parties in the field in order to assist them
by his knowledge of the.country, and to facilitate their accome

odation by his universnl cequasintance with the inhabitznts,

He was zuthorized on the nart of the state, to 7o into the
acturl location of the routes, «nd to sid in muking the esti-
metes,  PBut os your orders to me were silént on these subjects,
znd oo I knew frow the srrangements of your Department to divide
the labour of these duties, that the business of meking the esti-
mates was rescrved for snother broach, and as zlso whot was ner-
ticularly ordered required all my time to zccomplish, T wes
oblized to decline his snroposition 1n relation to these objects,

I wes slso urged on lue seme subject elsevhere, cnd for the
seme recgons had to retfuse, which, it eppenred to me rather

lengened the sratification vhich our lahours generzlly meve,




Tut there wes no remedy, Iy orders were the only guide which

I could follow, and were the more obligatory vhen an attention

to the subjects of locating the cznal routes end estimeting their
probeble cost would have occasioned delayes of surveys elsewhere,
and vhere the enxiety of the inhebltunts wasg equally grest, to
have the surveys mede,

For the sazme reasons slso which governed me in declining
to locate any of the canals or meke the estimates, I have not
attempted to delineste upon the maps or profiles the vlan of
any cenal, or to uwssien places For the lockn, lecving this slso
to the office to whieh the Department has sssigned that duty,

The report of ench survey conteing the nemes of the offi.
cers by whom 1t was made, &nd esch sheet of drawings hee also
upon it, the nome of the officer by whom this duty was done.

No better evidence than thet which thene facts expose cgn, it
appesrs to me, be adduced to prove how ably end industriously

my efforts have been seconded by my several sssistents. It is
due to them, however, thzt I should add that during seversl of
the surveys herein reported, severe indisposition nrevented my
personal superintendence of the vork, the effect of which on
them was to infuse into their exerticns s degree of intelligence,
cere ond minuteness of observetion, which hes left rothing more
to be depired, znd hes szlso proved how well they merit the

confidence reposed in them-by the governmment, in assigning




them to these duties, In the drawings I have zlso cpoin hed
the @id of my old en¢ highly velued asaiétent Jieut, o, Vv,
Wheelher,

It is #lso nreper thot T should bLring to your netice the
services ol Mr. ¢, ¥, Anderson., This gentlemzn finely educcted
cnd possessing excellent business cud moral habits, joined my
varties in Vermont, snd rendered important zid to our oneru-
tions there. During severcl weeks he filled the vart wnd did
the cuty of en Cfficer, in the nlece of one vho from continued
exposure Lo the wet, was confined by & rheumstic asffection,

His services hud been so essentisal end were so necessary in
Torwerding our results, that he hen been continuved in employ
glice our return from the field, e¢nd by his neszthess wccuracy
and industry, has rendered great essistunce in completing the
drewings, I have only to regrel thet the discretion vested in
me did not admit of en ¢dequate recomnense,

It will no ¢oubt be observed thst in the course these re=-
vorts I have made but few remerks uvon the neture of the vorious
soils encountered, and the extent to which esch kind would in-
fluence perts of the seversl cancl lines,

The rezson is thet these foets zre so minutely noted on the
protiles, thet remerks upon them in the reports avpecred winecen-

-

sLry; enda my object wes to meke these reports os short as



possible, conasistent viih o clecy underst: ndirng of the nrin-
cirel Teatures of ewch route, vithout too lehoricus an in-
vestigotion of the driwings.
Respectfully submitted,
J. J,. Abert,

ojor & T, h,



The following is
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exhibiting plan & protile of
the route surveyed,
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teorge Town Feb, 29 1828

I have the henor to trenswmit s report of the seversl
surveye made 1in pursuance of your orders, in the States of
Meine New Hampshire & Verwont,

Most resmectfully
I remain Sir
Your ohbt, servunt,
J, J. Abert,
Fajor & T. W,
Major CGenerel 'mcomb

Chief FEnpineer
Comdg, U. . ¥Fng. Dept,



YONTPELIER CANAL.

The objeet of this canzl is to conneet the wgters of
Leke Champlain with those of the Connecticut, by the valleys of
Cnion und Vhite rivers, rassing in its course by Nontpelier the
Capitol of Vermont,

The lowest place at which the high lends between these weow
ters, in this direction con bve passed is ot the hogs back, and
through Cutters pond. Assuming the center of this vond &8 &
zero for the dislences cnd levels, snd rursuing e course towards
Luke Chomplain, it will ve scen thet the variation of level is
not prect in & distance of 2 miles and six eights, at which the
atreamn from Cutters pond descends 58,94 feet. There is then
a rapid descent of 76.12 feet in about one quarter of a mile,
the slope of the ground then continues even and gradual to the
6th mile, which is 185,90 fect below the zero. The water from
the mill dam of Days Factory is backed up to this peint, This
Factory is 6/8 of a mile fuarther and the high ground in that
distance, vurying from 15 to 2% feet above the surface at the 6th
mile is not to be avoided, The water of this dam on the day of the
survey was 196.11 velow the summit, fThe entire fall of the stream
here was 67.50 feet in 1/4 of & mile, It breaks through a ledpe
of rocks, of siate and lime stone in alternate strata. They

rise some feet above the upper pond and nesrly wervendicular from




1ts surface, so that a dam of 75 feet would raise an additione-
sl head of from 10 to 12 feet of water, if required, The full
is divided by two dams, The upper one feeds a grist and saw
mill, the lower a wollen factory., The stream below these mills
is about 50 feet wide, running through bauks nearly 150 feet
high and with « slope of d4wenty degres. At the 7th wmile & 4/8
anothner full is encountered of 34.5 feet in a distance of 850,
It here also passes over & bed of argillite and granular lime
stone, with & superincumbent strata of gravel and sand, 30 feet
high, through which the stream has cut its way. This channel
appears to be of recent formation, as a bend of the stream ot
right angles still carries a part of the water off in its old
bed., A short distance below this fall jail branch comes in,
about the size of Stepens's branch,:nd carrying in its appesr-
ance evidence of being at times and overwelming torrent, This
branch enters Stephens's ata point 7 m, & 6/8 from the center of
Cutters pond, and 302,14 feet below the same. The soil now os-
sumes a more gradual slope, but the line still continues in the
valley of Ztevens brunce to a point 300 feet wore than 12-%/8
miles from the summit, where 1t first enters the valley of
Onion river. The surface of the soil is here 371.75 below the
summit and the water of Cnion river on the day of the survey was
11,39 lower, The general slope towsrds the lake continues gs
gradual as heretofore, the trace of the line being on the side

slope of the valley of the river.
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A short distance above the Rerlin pond outlet, there was
a projecting ridge of cloy, furnishing bricks of & good quallty,
A brick yerd is established there,

Kontpelier is 14 miles and 7/8 from the summit, and the
water of the river above the dam at that place 392,79 velow
the same. The high water nearly attalns the surface of the soil
at the dsm,The freshets are from 4 to 5 feet, The argillite
which prevails throughout this line to this point, here assumes
a more vsluable character and can be wrought into slate for
roofing,

The water from this dam supplies a gsaw mill grist mill
wollen factory and paper mill, 1 mile & 3/8 below Montpelier,
a small stiream called TDog river crosses the line, Its ravine
is 75 feet wide, and its water was 14,14 below the line,

The slope continues gradusl to the middlesex falla, 21
miles from the summit, znd 410,44 below the same, The water
at the head of the falls was 14,76 lower,

¥uech of the bottom land is liable to be overflowed, as in-
dicated by the high water line, and as the freshets are very
violent, the canal should ve located farther from the river
than the line of the survey. This would avoid their effect,
and haeve a favoursble soil,

The chasm of these falls is an argillite with veins of
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quartz and the bank so steep that no foot hold could be
meintsined along them, and the instrument had to be cone

ducted over the ridge. 1In locating the canal from Montpelier,
it should ve maintained sufficiently high to command the grest-
er part of this ridpe, and reduce the cutting only to the peake
at 3/8 veyond the 21 miie, and this from appearances could
ecasily be done, as the part of the ridge to be commended is
only 21 feei above, the lmmediately preceeding hottom land
which is so much overflowed occasionally, and would only re=-
quire the level of the ground immediately ufter crossing dog
river to be maintained.

A suaw, grist and fulling mill are supplied with water
from these falls,

Throughout these falls, the river is confined to a nar-
row bed of from 15 to 20 feet, The strata of the rock inclined
nearly perpéndicular to the horizon snd about the same in their
direetion to the current,

The banks were so steep, that an offsett could not be made
to the immediate foot of the falls, These however extended
through 6/8 of & mile, with a fall in that distence of 57,50 fect,

A short distunce below the 22nd mile ¥ad river crossed the
line, in its course to Onion river. This stream hes its origin

in the green Mountain range und is subject to sudden and violent
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freshets, Apparently Llhe best crossing nlace was that chosen
in tne survey, where a small Island would nid in furnishing a
position for & pier of the Aqueduct, It is the longect which
will be required in the route, &nd must be constructed with
grezt cere to withstand the efforts of {the river. The bed of
the river is zn txgillite, its banks clay, the small Island an
alluviel Teposit, The river wes crdssed in the survey oblicguely
to its course, il crossed wmore directly it would much lessen the
length of the Aqueduct, but it would then encounter o steep,
high & rocky shore, Tefore the exact position znd dimensions of
this squeduct can be determined, this part of the line should be
more minutely surveyed, sections taken in various directions and
the whole reprecented on &« lurpe scale,

intil the genersl cheracter of & survey sdmits of the prac-
ticebility of an object, within ¢ recsonable limit of exwense,
those preliminary operstions which involve much delay zre usu-
ally omitted.

After passing mad river, the slope continues uniformly
descending to wvhere & spur of the Green Yount:in renge is first
encountered st Bolton fzlls, 2/8ths beyond the 30th mile, The
river here breazks through this range. Its bonks & mass of Are-
gillite necrly pernendicular but with « less anple on the oppo-‘

gite side, The line was over the ridge & short distance from
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the river, &t its lowest wccesszble noint., An excovation for
& rood exhibited & clay soill sbout 20 feet below the summit
ol the ridge. The line npussed through this excavetion, Tlow
much lower the clay vnrevailed wus not sscertained, 7The dew
scent below the summit, just before cscending the ridee, wis
03,81 feet - the point where the ridge waps pussed was 70,99
feet higher, The entire full of the river «t this plece was
45,656 feet in 3/8 of z mile,

2fYer rassing these fulls the gradusl olope heretofore
noticed continues,

Spurs from the pdjecent hiile occosionslly croes the
line, &¢s indicsted in the vrofiles, with tlie side slopes
therein rnoted, which is the character of the ground to & noint
3/8 veyond the 50th mile zné 631,14 below the summit, where
there is & dem cerosn the river, ond @ sew wmill ut ezcch end of
it. The river hes now & more rapid descent to the head of IMub-
bles fells l/B from the B3 mile, The gurfsce of the soill at
these fulle waa 657.73 feet below the surmmit, ond the water at
thelr hecd 8,32 feet lower, ¢nd the total fzll from the dam
sbove 26.08 feet,

These falls vass over sn argillite rock with & superin-
cunbent strate of greavel cnd sand., The fall is divided zg
shown in Llhe water lires of the profile, end the totel dencent

in shout 5/8 of & wile is 41,97 feet, After this hetter ground
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then that of the vnrofile is not to be obtuined,nor the sandy
ridge 1/8 beyond the 54th mile to be uvoided,

The fzvoursble bottom which has hitherto preveiled, is
interrupted 1/8 beyond the 55th mile. The interruntion is
from two ridges cf lime stone, The descent previous to pass-
ing these ridpes iz 702.16 feet. The level nansed over their
sunmite, by which their heilght may be known and it is protracted
in the nrofile, 1The angle of their side slopes is elso noted
#t various polnts, The opposite shore is similar,

This stone is of excellent guality for meking lime and is
used for that purpose. It appears to rent upon comnact sand
stone,

The f21llg below st 3/8 heyond the 59th mile also pass
through lime stone rock. The water of thene falls is profit-
ably employed in supplying vericus mills,

It now becume necesstry to cross the river, that the
cenel might debouch ws necrto Burlington as possible, and in
good water, ond zlso to zvoid the long znd circuitous course
of the valley of the river before it connected itself with the
Loke., 3y croessing from the head of the fszlls the vnrofile of
the line from o to n wae obtained., But by continuing the line
until below thes falls before the crossing is effected the

sepaurate profile O0.n. pasaing over better ground and of less




distznce, is the one which would have to be feollowed, piving
tlso « shorter squeduct. The sand hill encountered 6/8 beyond
the 61 mile, is not to be zvoicded, It winds zlong the river
to near its Jjunction with the Lake, vhere it terminates in o
rocky rvoint.

It muy be most economical to nasa thie obstacle with & Tun-
nel,

The Luake immedistely occurrs after passing this elevated
sundy plain, znd is 59 miles 7/86 4 =00 feet frowm the center of
Cutters pond et the summit, snd the surface of ihe water of
Lake Champlsain, was on the day of the survey 818,58 feet below
thet of the pond,

Returning back to the summit to »nreceed with & similir ex-
pesition of the line from thence to the Connecticut,

On the ridge immedistely sdjucent to Cutters pond, there
is & smell stream, which originetes sbout 1/4 of « mile easnt-
werd of the line, :nd which discharges itself in both direc-
tions.- This ridee isntherefore, pronerly srecking the summit
of the route. It was crossed ot & point, 10,8¢C feet chove Cut-
ters nond. The ground is more irregular than the opposite di-
rection from the summit znd the fell in 1 m, & 6/8 is 116,88
feet., It continues then of a graduzl slove to 1/8 beyond the

#¢é mile, ¢t which point there is another rapld descent of




41,7¢ feet in rather leos than 1/8th.. The laet mile of this
length i1s celled the fulph, The nussoge is very narrow, bound-
ed by high snd steep hills, ond affording in many places, but
room sufficient for the rood & streum,

From this voint the slove is zgerin gredusl to Fowle's dam,
necrly @ miles snd 1/8 from the summit, The surfuce of the soil
at this dam is 238,15 below the level of Cutters pond znd the
wuter of the dem, 14,71 feet lower,

The dem ie 6 feet high, but may be eapily ralsed ten feet
more, The fall is then rapid to 4/8 beyond the 12 mile betwecn
thene two last points there are five mill dams. At the first
there is ¢ sew mill, o grist mill and a distillery belonging to
Mr, Fowle, At the second 2 mill for cleaning clover seed, At
the third o« cerding machine ¢nd ¢t the fourth, vhich is =t the
villege of Rendolph, there is & grist mill, & sew mill, & fulling
mill, &n oil mill &nd & trip-hammer shon for own work. At the
fifth, wvhich is below the villepge there is & saw mill., The fall
to the water of this last dam is 327.28 feet. A more gruodual
slope zgein follows and continues to Bethel village, 17 miles end
6/8 from the summit,

The ridge of high lend near the 14th mile may be avoided,
but only by & circuit of great length. The bottom lend of the

profile &t the 18th mile is zbout 40 feet wide, vounded on one




gide by the ptream and on the other by « ledpge of wrt&illite
rocks,

The water above the dam at Rethel village is 374,71 feet
below Cutters pond, end supplies the nower tc « girist mill saw
mill &nd cerding mechine,

At morshoells dam, 5/8 beyond the 19th mile there is also
a saw and grist mill,

The survey which had been conducted in the voelley of the
second branch, erossen the same, nezr the 22 mile and from thence
continued down the valley of White river,

The pradusl slope in the genersl uspect of the soil, vrevi-
ously noticed continued to 4/8 beyond the £9th mile, at which
point the surface was 457,39 feet below Cutters pond,

The rise of ground immedictely following &t the 3%0th miie,
is not to be wvoided., Its height & 1its side slope, will be
found on the profiles,

The cam zt the termination of this ridge supplies water to
twe saw mills two grist mills, & fulling mill and & cerding
mill,

tnother rise of ground or ridge, through which the river
paesges, crossces the line, & short distance below this dam, us
exiiibited in the profile, Its character is similar to the pre-

ceeding ridge,
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After passing these two ridges the ground has a repular
and gradual slope to the Connecticut river, which is 43 miles
3/8 +. 380 feet from the center of Cutters pond and 579.34 feet
below the surface of that pond,.

Valusble mills are situated near all the several damsg.
shown in the profile between the ridgesn last noticed and the
Connecticut. At the lst there is a saw and grist mill., At
the second & saw mill, griet mill, wollen factory and clover
will, and at the third, o sew mill, agrist mill, oil mill and
carding mill,

The total length of this line is 103 m. 2/8 & 580 fect,
and the total rise and fall 1397.92 feet..

Altho the pasgsing of the swmmit land in this this route
is at a place much below the surrounding country, yet the necs
essary supply of water is doubtful,

The water from Clarks, Colis, Pierce's, znd Roods ponds
can be conducted to the summit, and with some embankments, the
water of lime pord may be sufficiently raised to be conducted
there zlso,

These ponds are all too small to be dépended upon as res-
ervoires, and no advantage can be taken, for purposes of that
kind, of the valleys through which they discharge as these lat-

ter have, zl1l of them, & very rapid descent,
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The measurements of the ¢ilscharge from these ponds,
were made near the moine line, which is some distance from
the ponds, and at o time when they were all supposgsed to be
reduced to their mimimum by the droughth of the summer,

Clarks pond empties into Colts pond, and the discharge
of the latter was 9,20 cubic feet per second, But this water
could not be conducted to the summit at Cutters nond by a
teeder, less in length than 7 miles.

The discherge from Pierce's pond was, 155 cubic feet ner
second, and the length of the feeder necessary to conduct this
to the summit is four miles,

The bed of Rood pond was dry. nesr the line,

Cutters pond discharged 123 cubic feet ner second, and lime
pond 0,61,

From thesc facts, unless additional resources for water
shall hereafter ve ascertained, I deew myself justified in stating
1t a8 my opinion thst a canal to nass by the summit of Cutters
pond is lmpracticable. The surrounding country was dilligently
searched, and the supplies of water reported were all that
could be found,

The discharges, of the streums through the valleys of which
the line passes from the summit, were at 1 mile and 3/8 from the

sumalt in the direction towards the Connecticut 1,78 cubic feet
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per second, and in two miles and 6/8 frowm the summit in the
direction towards Lake Chemplain 10 cublc. 3But this latter
includes the discharge frou Cﬁtters pond, as the atream
measured hes its origine in that pond,

Vaking therefore a deduction of the discharge previously
stated from Cutters pond, these last two discharges so reduced,
are all the additional supplies whieh can be brought to feed
the canal, on the sunposition of a depression of the summit
to the level where the last measurement of water stated was
made and which is 58.94 feet below Cutters nond,

But as from the profile, it will be seen how many locks
would have to be located together at each end of this depressed
level, it is doubtful if even this additional supply would be
sufficient for the canal,

Stevens Branch does not much increase in size until afterp
1t receives the Jail Branch, eipght miles from the summit, nor
does the second branch of White rviver through the valley of
which the line passes towards tihe Connectlicut until after some
diatance from the suwmmit,

At a point, 5 miles and a half from the summit, and after
the discharge from Clarks ponds was received, this £2nd branch

previously slluded to, yielded no more than 9.42 cubie feet ner
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second,

On the surposition of & Tunnel, which could not he longer
then to avoid the rapid descent lmmedistely zdjacent to the
profile =11 the rumning water which could be brought to feed

the tunnel vould be, the

Tischarge frow (lairks ponds = .20
The discharge from Pilerces nond = L.5H6
Second lranch = 1,78
“tevens Branch = lo.c0

with no prect diminution in the length of the feeders wreviously
stated, from the two first sources of supply just enumersted,

This would leave & total supply for the Tunnel summit,
not however exclusive of louss in Lhe feeders, of 22,73 cubic
feet of waler vner second, snd with & length of tunnel not less
then lour miles, If therefore this suoply of water, under all
its circumstrnces should be considered sufficient, the cenal
might be mede with the zid of z Tunnel,

But in my opinion the wcdequacy of the supply of water is
too doubtful, for the coﬁstfuction of so exmensive u conel as
this would be, on zny of the suppositions of passing the summit
by Cutters yond, by & depressed level and deep cutting, or by
the wid of & Tunnel,

The instructions given to the officers who made this survey
were minutely :tltended to @nd intelligently executedé, and their

field bookse are fiiled with velusble notes,

The survey was msde by Lieuts.Bennett and Vackey, zided by
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¥r, C. F. Anderson,

This casnal route forms so ilwportant o festure, in the
lmprevement by inlend nevigetion in the cestern Otates, thet I
fedt no enull degre of regret, on ascertsining thet the results
ol our labour were so unfavourshle to its practicability.,

By the «id of this, the Oliverisn :ud the Wirmipissogee,
en inlend navigation would be opened between Lake Champlain aznd
the Atlantic at Portsmouth New Jlampshire, It would not there-
fore be c¢dvisable to ebindon se iwportint & line vithout further
invectigetion, Additionzl supplies of water may yet be ascer-
teined, ¢r the sﬁmmit me=y be ranned by & reilroad.

On this lest sunpposition the rdilrosd could oceupy the
Tunnel, or pass the repid elevations of the summit by the zid of

stetionsry engines,




It ie, nerhape, proper thet 1 should remcork, that oll of
these surveys, oxeent the levelling, were done by the cowpuss,

Ve heve no other fastrument for detail oporctions, wnd the
errore to »hiehh thin is llcble, cunnot fail to cffest the ree-
pults culleoted Ly 1t,

The errort sre so well kuown tud heve baen se frequently
axposed by wen of selentiflc wvcquiremsnts, thet It is unnegene
sury ior we o moike sy cowsments upon them, They hre inmepuree
ble f{rowy the use of the iuntrument, and mhy be suid toe fovm w
part ot iwe very theory,

In suzrveyn of llarbours & riverns where v system of triangles,
deternlned by the theodolite, ropulutes the work, & where the
naintys of thesme toinnpler ore meldém more than ¢ mile arurt,the
comnang ey oe uned, ow its run ta so frequently corregted by
the tricnsle woints, wid eny vcowmldotion of error is Ly that
mensng crevented,  Yut in o long lne for w censd or other purpose,
snd through n country so wbounding in iros us ours, the srrors
frm@ the une of the comnuas cunnot 'auil to be serious,

the plune tebie ia the only instrument which cwn be wube
stituted for the wempras, sud it ie well sdarted for the colledw
tion of tue detunile roquired from our lalours. Ite theory is
nerfect, i I may oo oxpress oyeslf. Its reoults oust be withe
cut error, of ¢eror ewt be & convegusncs only ol inexecuanble
enrelepsnenss in fte use, It hav sowe lnconvenlenoces snd when

Lhwe pround 1e gueh ne Lo rendes Jrequoent atations neceasuary, mey
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oceusion rome deley, but these are more then compensated for
by lts scecursey. fnd when ve consider thut the result from
the plune tsble ie & mu» vhich needs only to be conled, I om
inclined to coubt if the losp of time in its use in compcrison
vith Lhe comptee, will prove &e grect on is generclly supposed,
duving used ¢ plene toble on one oceumion, I snesk with the
soventige of some cxperience, “ut even 1f there were & suving of
time lu Tfavor of the comroern, wvhtt cun this weigh in the scale
sgr inet the uneauilvoeelly superior neecurmcy of the ¥lene Table,
Gur labours should, &t lewrt, be exempt from those errors
resulting frem the immerfect neture of the instruments ueed,
Urder tiewne durressions, 1 must requesnt Qf.thﬂ annrtment nere
mission to heve two nlone tubles mude mﬁﬁ to introduce their use
in tne onerstions of wy varty. The cost of & plene table will
net exceed thet of & good comraas,
1t is wlno uwroper tu stete thut the mewesuremente of the
antreamns, to swcertein the guantity of weter diechurged, were
mate during the period cf the survey, And sltho these weanurcs
ments were wude st ¢ sesson »hen the stremmp vre generclly at
& minimum, it is yet rather ot veriunce with the prretlice of
more experienced nutions to be governed by less then ihe mvere
gpe result of the cbmervetionn of wmeny monthe, With curselves
T ehould deubt the pronpriety of construeting & omnsl, until st

lesat after the overcpe duily obeervetions during the dry
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senaor, 1f the result ls Lhen & sufflcient quantity, there
¢uiowe ne ceung of Teer on Uils subjeet,

In the sucveys snd examinstion mede in New Ilomnohire, 1
wor sided wnt sccompenied by folonel I, Cerriged, sn covmipe
louner on Loe sert o Lhoet stote.  Thios cenvlennu ip vell kunowvn
e bne coapllor of o very cxeellont mapn of thet ntate, end un an
cotive prowmoter of il Lie wuvjeots counected wlth ites vroopere=
ity end lmproveseat, Hio latcliijence and urbenity of munner
peée e toscelution uiphly viluwdle and oireesbls, wnd his
zoal iladuced iilm ofter my dutles called wme elnevhere to rewuin
with the SUTVeYing ruvties in the {leld in order to wesiat them
b, HiE mnosledee of the country, and to facilltute thelr scociw
odution by nie univeroel seguedntooce ~ith the laohabltants,

e was wuthorized on the nert o1 Lhe ntete, to o into the
sutusd leention ol the routes, and te vid in wmoking the eatle
mebes.  fut Lo your orders Lo we wexe sillent on these subjeots,
sad wn 1 kpnew from the nrresgements of your Tepurtment to divide
the lebour of these dutlen, thet the businese of muking the eatie
uates wap rcuerved for chnothor Lrench, vrd o8 ciso viel wis Yale
tioculorly erxdered required all my tlme to wccomplish, I vee
obliged Lo cecline his oroposition in relstlon to thesne objecte,

1 wewn also urged on the seae subjeet elsewhere, wnd for the
‘ﬂﬂmﬂ repeons hed to refuse, vwhich, it ippesred Lo me ruther

lessened the gsratification vhieh our levours cenrrelly rfove,




at there wes no remedy, *y orderm were the only guide whieh
1 ecould follow, ond were the more obligutory vhen an attention
to the subjeete of locrting the cunul routes nnd estimuting their
probeble cost would have occumioned deluye of surveye ¢lsewhere,
sod vierc tue wnxdety of the inhebitents wen equully prevt, to
have the surveys neda,
¥Yor the ntme reunons tlee vhich governed me in declining
to loocte sny of the cunule or mike the eptimctes, 3 have not
rttempted to delinente upon the mevr or nrofiles the nlan of
eny centl, or te ssslon nloees for the loeke, lerving thile elno
to thie offiee to which Lhe Tepertment hur uesigned thet duty,
“he report of ecwch survey contoline the nemee of the offi-
cers by whom it wie mode, tnd erch aheet of drewlngs Ren almo
uren it, the nowe of the ofCicer Ly vhom this Cuby wie Cone,
No better evidenece then tust which these factn exrone ecen, it
wppesrs to me, be wdduced to nwrove how ubly :nd industriously
my efforts have been scconded by my seversl ureaintants, It ins
due to them, howvever, thst 7 should a2 tust during seversl of
the aurveys herein reported, ecavere indisrvosition rrevented ny
narsontl surerintendance of the rork, the effect of vhich on
them woe to infune into their exertions & degree of intelligence,
gere ond wiuulenenr of obrervotion, vhich han lelt nothing more
to ve desired, wnd hem nlmo oroved how well they merit the

contidence renoped in them by the povernment, in arsigning
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tiiem vo thesnd dutien, In the ¢rewings I heve sleo cpelin hcd
Lthe ©id of my old snd highly vilued seeistoat ideut, 0.0 7,
vheelbor,

1t 18 wlso yroper thet I should bring to your netice the
servicee ol Yre U, . Auderson.,  Yhio pentlemen finely « ductted
tat posacpsing excellent business ood moroel hevdta, Jjoined my
rertles in Vermont, wud rendered lomortent sid te sur ovoeres
tious there., Luriny sevorwl wealn he filled the pert fnd did
the cuty of ea vIfficer, ia the »lrece ol one who from ecntinued
exvosure Lo Lhe vet, wee confined by « rheumntic alfeotion,

i scrvices haod veen vo essentdil wnd were o nocesuury in
forwsrding our resuiteo, that he hae been continued in cunloy
since owr votuen from the fleld, (ad Ly Hilo neplhenr securuoy
tud industry, hun rondered grest wssistonce In compleling Lhe
drswlnga, 1 huve only to regret thet the dimerction veeted in
me Gld net admit of wn rdeaunte rccomrenne,

It =111 ne doubt e nbreorved thet in the couree these ro-
porte 1 heve mide but few remnrke unon the nsture of the vourious
60ils encountered, and the extent to vhieh eech kind would ine
iluencﬁ anrta of Whe reveorel conel lines,

The repecn 3¢ Lhiel there froln are so minutnly noted on the
proviles, thut remcrks upon them in tihe reports appesred unneces-

BLyys &0C¢ my ovject wan to ninke these reports s short zs
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posnisle, conpistent »ith o clerr underat:nddng of Lhe »rine

.

vl festurens of cech reute, without too laborious in ine
veatizution of the druvings,
sesnectfully submitied,
J. d. ﬁbert,

Fejor & T. M.




The following lg & list of the drawings which zcecompany

this report,
*

* * * #*
Montpelier Canal exhibiting plan & profile
14 sheetsn of the route surveyed.

Kk * * * *




Ceorge Town Peb, V% 1808
5§

I heve the donovr to trinsmit « report of the peverel
surveye wide ln rursusneo of your orders, in the ttntew of
daine Mew Humpehire & VYersont,

Fost rossectfully
I reasndin nir
Your obt., servuint,
Je J. Abert,
tpdor & . X,
LueJor Cenersl Fucomb

thief buginser
Comdg, Te o bng, DNept,.



RUTLAND CANAL.

The object of this cansl is to connect by a water commu-
nication, the town of Rutlend Vt, with the northern conul ¢t
white Hall und to ovpen an essy wsccess to o pood merket for the
products of the State brought to Butland ond those rzised in
1he fine valley of the upper rpart of Otter Creek,

A this creek pusses some distence from Rutland, gnd it
wae necessary to obtain & nearer mosition to form a basin for
the trede of that place, the position merked B, in the plen
wes sdopted for the basin, This is zlreedy ¢ natural incles-
ure on 1l sides but one, embracing en area of zbout ten thou-
send squere yerds, and requiring on embznkment on one side only,
not exceedirng four hundred feet in length, Ry taking the carth
Tor the formetion of this embankment from the baein, &nd thereby
lowering its nresent bottow, it would much reduce the exnense of
this construetion. There is & smell knoll in the center of the
busin vhich could not be better disposed of., By this means the
waters of Fast Creek, could be commended for the purpose of
feeding the basin within about halt & mile, At thic diastznce
the bBottom of Lhet rreek was found to be about five feet above
the bettom of the basin and the benks of the creck to vhich its

waters might be conveniently raised oy a dam, cre four feet feet
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hkigher, The width of Lhe creek at the surfuce of the water,
is Torty five feet, and ¢t the top of its banks ebout twenty
feet more, The course of the feeder from the creek Lo the
benslon, would require neither deer cutting or embankment, and
passes through ¢ soil euny of excovetion,

¥rom the besin, at &, to otter creek, the cdisturnce exceedsn
heli & mile by sbout Lifty yoerds, cad the vaters of OtterACreek,
on the dey of the survey, which I was informed weas their lowest
state, were eleven feet Lelow the busin, The soil is «n &llu-
viel mesdow land, rloping eraduslly. “here is & smell elevation
riecr tLhe Creek indicsted in the profile,

As Ctiter Creek will have to be used as &« feeder, the consl
ghiould here be let into the creek, end :lso fer the ceditional
vurpoee ¢l conveniently commanding its trade. The creek is
navigable for wmany miles ¢bove, nasaing through & well culti-
veted country., / move warticuley ceserintion of it is however
necesserily rostoned, until the same chzll be surveyed, which
will probubly ve during the ensuing season,

The width of the creek ¢t the cressing roint in the gure
vey, was feund to be one hundred znd ten feet, and & good posie
tien for o dem offers itself ¢t © short distence below, Thin

dam shouwld not be constructed to reise the water, above the
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condition in which it was found vhen rurveyed, or es I wap

informed, it would vrove seriously injuricus to velusbhle
) ki

"

lends #bove,  This is net however « czuse of ony difficulty,

»

as the helght of the water when vassed was sufficient, to leed
conveniently the live bvelow,

After pamolng the creek, the line ceontinues to Yorks
mills &t the bure of o aide hill, compesed of srnd, clay &
loose stones cnd the hill hos & very moderste nide rlone.

The rock ohove itaelf ¢4 lhe mill in & ledpe which crosses the
creek ¢nd occeslons the =11 ot thet rlece. Two rovines witlh

small etresme pessing through them indicated in the nrofiles,

voulc heve Lo be ressed in this distance,

The gice hill, after veseing tie cecond revine, hes o
slovne of chout 159 and continues very rvepsularly ot thet.

There 1s & smell place, shown in the rlen, in vhich & bluff
of rocks is enceountered.

Between Ctter Creck (nd Ceetleton there is @ summit or
dividing elevetion st the point € scon after nassing West
Creek, As the velley of this latler creek, betwern 0 =né Cticr
Creek, is below this summitl, the canal must either bve kent on
the edge of the side hill, delineated in the nlen, or maine

telned by en embankement If kept on the mesndow, The extent of
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this embankment, mey be gscert:ined  frowm the =len :nd itn

A

height from the vnrofile at D, which vassed cver it for this
purnose, The ground sirks rapidly «s it crproachen Otter
Crecx from T,

From © tne route cen hordly be srid to pessens a diffi-
culty, until arriving =t Davis's mill dom, Palr Haven, The
iietence to this dam from the basin nesr Rutlend, is 16-1/2
mileg and the fall of the surface of the ground at the dam,
below the point a of tle besia, was found to be 165H.H feet,

The weter ot the dam, on the day ol the survey, wus 6.5 feet
lower, Newr the dum is © ledge of rocks, which the line will
heve to encounter, indicated in the vnlan and profile, but

from thence there are no roecks, to the termination of the line,

The crossing ot the 8th mile was to svold a low and deep
marsh on the south side of the river, ‘“the stream is nerrow
and the agueducts need not be costly. The crossings indicated
iu the survey « short dlstance wvove & below the town of Cue-
tleton, can be aveided und the line of the lanal be more ad-
ventapeously located on the south side of the river and out of
the influence of its freshets. Thesne crossings at the 1Pth
mile being the same Jjust alluded to below the towm, were to

evoid a ledoe of rocks on the scuth side of the river indicated

in the nlan,
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¥rom the Jjunction of the strecm discharged by Bombazine
lcke with Cestleton river cnd for & distance of about one
mile, the bottom on the south side of the river wee covered
wiih «o thick o growth of timber, that the instrument was
here crossed to avoid this immediwent to its course, and re-
turned agesin to the gsouth side of the river below. Tut thene
crosgings would bLe uunecesssry in loceting the canal, as the
bottom on the south is unezrly equelly zs favoursble as that on
the north side of the river, offering no immediments equivelent
Lo the coet of two ¢gueducts.

f8 1t mizht Le degirable to have a feeder, between Otter
Creck end Davias's mill dam, o Iine for that purpose was sure-
veyed, which is &lso exhibited in plan wnd nwrofile, The feeder
vould teke its crigin from Lhe discharge of Bombazine leke,

The ravines below cnd neor to Davigs's mill dew, cainot
well be turned, but will heve to be crossed as indiceted., fhe
soil betweer these :nd Toultney river is a swndy loosm, easy of
excavetion,

The fell from the Kutland basin rt &, to the eant bank
immedistely ¢t Poultney river, which river is the dividing line
betwveen the states of Vermont znd New York, is one hundred ond

eighty four feet in & distunce of nearly eighteen miles wznd



three eighths, wnd frow theunce to the northern canal at c,
in @ distance of 7 miles &nd one clghth, the fall is 220.98
feet, This latter distance lies in the state of New York,
The whole makes sn entire lockupge of 404,98 fTeet,

The rrofile also shows difference in the height of the
two benks of Poultney river equal to 17 feet, but the eastern
may be considered as a first bank, azs in = distonce of 1/4 of a
mile back, exstwardly, there is o second bank where the surface
of the soil is equal in heipght to thet on the New York nide,

A short diastance below Pﬁultney river there arc ceveranl
ravines, of the dimensions exhibited in the nrofile, which
cannot be avoided, without much ineressing the length of the
Conal, At 20 miles and 1/8 from the noint o of the basin near
Rutland, the gruadual slope which hed hitherto characterized
the surface of the soil, becomes suddenly more rapid, sccasion-
ing in & distance of about one mile a full of one hundred é
thirty five feet., This short distance slso embrices several
revinee, which ceanot well be atnided,

Trom the termination of this rapid dencent, to the junc-
tion of the survey with the northern Conal at White IIzll, the

surface of the soll aguin assumes its graduanl and favoursble

slope, and may be cousidered in this distance zs without dif-

Ticulty or without requiring any unusual expense, excent in
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the tgueduct neceasary for the nassage of Wood creck,

Vhen within helf s mile of the northern canal, two routes
were surveyed to complete the junction with the sume, The
more northern zt the solicitation of several pentlemen of that
vicinity. It appeared to me not so well chosen, as it vnasscd
through o well settled part of Vhite Hall lying on that side of
Wood Creek, where the ground is of course very vesluable, and
an the termination of the aqueduct would have in this route to
be &t the junction with the Canal, the enlerpgement requisite to
ensble o host to vess with facllity from one to the other,
would necessarily heve to form =z par£ of its construction. This
enlargement could not be in the northern Canal, ss the point of
Junction im in & thickly built part of the Town, Its only od-
vantage over the route whieh apneared te me preferable, is that
the junction of the two canals would be sbout 1700 feet nesnrer
the outlet of the northern Canal into Lake Champlain,

The second route, slso exhibited in plen & profile, is
shorter passes over less valuable ground, zund unites with the
northern Caznal, where there is slready sn enlargement in the
oppoalte mside of the same, aufficient to cdmit of hoats turning
& passing from one to the other with facility. It will be seen

by the profile that a slight embankment will be necessury in



order to sustain the Rutland Canal, between Wood Creek & the
Northern Canal at the level of the lust named, This embunk-
ment would operate as o dom over the mesdow lands of Wood Creek
in times of freshets, but I was informed that those lands were
rurely overf{lowed at any depth, and a ynaving of the slone of
the embunkment would defend it frowm «1l injuries arising {rom
this cause,

The great fall in this route may with justice be consid-

i\

ered

I

6 1lts principal difficulty, and as & cause of occasioning
an unusual expense i comparison with the length of the Canal,
Any means therefore, by which servicable and chean locks can be
mﬁde, are certzinly deserving of serious consideration. Wwhile
in that neighborhood and conversing with many gentlemen of
excellent practical knowledge, the subject of constructing locks
of wood was frequeﬁtly canvassed,

The great difference in the rirst cost in commarison with
thnse of stone, the facility of making znd of repziring them,
#nd thelir durability when well made, so much exceeding the pen-
ersl opinion entertained in relation to them, ﬁlace them in an
attitude degerving morc el the attention of the Tngineer than
they have hitherto received, and may be considered in all lines
of secondary cowmunicztion as giving to them = prefference,

The few facts which have come under my personal observetion arc
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much in thelr fevour, 4nd vhen it is considered how mony parts
of ocur Country sre well cdapted by nature for cancl navigation,
butl which are now deprived of ite edvantages, in consequernce of
the cost of such vorks exceeding the canacity of the locality
which would be immediately benefited by them znd which would
have frowm this cause to meet the greuter part of the cost, znd
that 1€ locks of wood were employed, they would place a2ll the
great advantagen of canals within the reach of moderate means
and exkend them to every nart of the nation, the subject avpears
in a truely interesting light, =#nd might be considered of suffi-
cient importance to Jjustify the orders of the Department to all
its officers, to report to it the detsiled history methods of
construction, durability cost &c., of loeks of this kind, (of
which there are many spread over the country), which may exist
within the limit of their operations., This course could not
fail to collect in time o mzes of hishly veluable information,
from which the most beneficial results mipht be derived,

The difficulty in procuring suitable timber and its very
high price there, may ve the reasons why locks of wood have
received so little attention in England, the great school of
practicul canal srchitecture,

The folloving is the result of the guuging of the various
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streams during the period of the survey,
Fast Creek, 32,685 c.ft. per second
Otter Creek 264,0C nesr the crossing nleace,
YWest Creek 16.9
Bombearine 06,22
The survey of this route wag made by Lieuts, Rennett and

Mackay.,



It is, perhaps, proper that I should remark, that zll of
theae'surveys, except the levelling, were done by the compass,

We have no other instrument for detwil operations, and the
errors to which this is liable, cannot fzil to effect the re-
sulte collected by it,

The errors are so well known and have been so frequently
exposed by men of scientific acquirements, thet it is unneces-
sary for me te make any comments upon them, They are insepora-
ble from the use of the instrument, and mey be said teo form &
part of its very theory.

In surveys of Harbours & rivers where a system of trisngles,
determined by the theodolite, regulatec the work, & where the
points of these trisngles ere smeldom more than « mile apart, the
compess may be used, as its run is so frequently corrected by the
triangle points, snd any sccumuletion of error is by that means
prevented, DBut in « long line for & canal or other purposé, snd
through & country so abounding in iron as ours, the errors from
the use of the compass cannot fall to be serious,

The plesne table is the only instrument which can be sube
stituted for the compass, and it is‘well adapted for the collec-
tion of the detsile required from our labours, Its theory is
nerfeet, if T may so express myself, Ite results must be withe
out error, or error can he & consequence only of inexcusable
caerelessnesns in its use. It has some inconveniences and when

the ground is such as to render fregquent stetions necegsary, may



occasion some delay, but these are more than compensated for
by its accuracy. And when we consider thuet the result from
the plene teble is a map which needs only to be copied, I am
inclined to doubt if the loss of time in its use in comnarison
with the compass, will prove as great a5 is generally supposed,

Ilaving used z plene teble on one occasion, I speak with the
adventage of some experience, But even if there were a saving of
time in faver of the compass, what can this weigh in the scale
ageinst the unequivocally superior accuracy of the Plane Table.

Cur labours should, at least, be exemnt from those errors
resulting from the imperfect nature of the instruments used,
Under these impressions, I munt request of the Department per-
miseion to have two nlane tables made snd to introduce their use
in the operations of my party. The cost of a plane tuble will
not exceed that of & good compass,

It is also proper to state thut the measurements of the
streams, to ascertzin the quentity of water discharged, were
méde during the period of the survey. And altho theme measure-
ments were made at & seapon vhen the stresms wre generally st
& minimum, it is yet rather =t varisnce with the vractice of
more experienced nations to be governed by less thon the aver-
age renult of the observetions of many months, With ourselves
1 should doubt the propriety of constructing &z canal, until at

least after the zverage dally observations during the dry
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season., If the result is then & sufficient gquantity, there
can be no cause of feur on this subject.

In the surveys and examination mede in New Hampshire, I
wes aided and accompanlied by Colonel P, Carrigen, a8 commisioner
on the pert of that stzte, This gentleman is well known as the
compiler of & very excellent mup of that state, znd as an
active promoter of &ll the subjects connected with its prosper-
ity end improverent., Ilis intelligence wnd urbenity of menner
made the segsocliation highly valuable and agreeable, nnd his
zeal induced him zfter my cduties called me elsewhere to remain
with the surveying parties in the field in order teo assist them
by his knowledge of the country, snd to facilitate their sccom-
odetion by his universal acquaintance vith the inhsbitants,

He was suthorized on the puart of the state, to go into the
actucl location ol the routes, snd to aid in mcking the esti-
maetes, But s your orders to me were silent on these subjects,
and &8 I knew from the szrringements of your Department to divide
the lebour of these duties, thot the business of making the esti-
meates was reserved for another branch, znd as zlso what was par-
ticularly ordered reguired zll my time to accomplish, I was
obliged to decline his proposition in relation to these cbjeects,

I was also urged on the szme subject elsewhere, znd for the
same respons had to refuse, which, it zppeared to me rather les-

zened the gratification vhich our labours generally geve,
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But there wes no remedy. Iy orders were the only guide which

I could follow, and were the more obligutory when en sattention

to the subjects of locating the canzl routes and estimating'

their nrobzble cost would have occasioned delays of surveys elge-
where, and where the anxiety of the inhebitants wes eqdally great,
te huve the surveys mede,

For the same reaéons ¢lso which governed me in declining
to locate any of the canals or make the estimetes, I have not
attempted to delineste upon the mevs or profiles the plan of
eny canal, or to sssign places for the locks, leaving this
also to the office to which the Department has essigned that
duty,

The report of euch survey contains the ncwmes of the offi-
cers oy vhom it was mede, cnd éach sheet of drawinge has leo
upon it, the neme of the officer by vhom this duty wes done.

No better evidence than that which these facte expose cen, it
appears to me, be zdduced to prove how ably znd industriously

my efforts have been seconded by my severzl assistunts., It is
due to them, however, that I should edd that during seversl of
the surveys herein reported, severe indisposition nrevented my
personal superintendence of the work, the effect of which on
them was to infuse into their exertions a degree of intelligence,
care znd winuteness of observution, vhich has left nothing more

to be desired, end has also proved how well they merit the
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conficdence reposed in them by the government, in zssigning
them to these duties, 1In the drawings I have also again had
the aid of my old znd highly valued assistent Lieut. 4. W,
Yheelber,

It is wlso nroper that I should bring to your notice the
services of Mr. C. F. Anderson. 7This gentlemaen finely educeted
and possessing excellent business znd moral habite, joined my
rarties in Vermont, end rendered important sid to our opera-
tions there. Dluring sever:l weeks he filled the part and dia
the duty of en Qfficer, in the plazce of one who from contirnued
exposure to the wet, was confined by a rheumeztic affection,

His services had been so essentisl and were so necesgery in
Terwerding our recults, that he has npeen continued in employ
since our return from the field, and by his neztness zccuracy
and indusptry, has rendered great zssictence in completing the
drawingn, I have only to regret that the discretion vested in
me did not admit of zn adequate recommense,

It will no doubt be observed thet in the courne these re-
ports I have mude Lut few remarks upon the nature of the various
so0ils encountered, snd the extent to which each kind would in-
fluence parts of the sever:l cansl lines,

The rezson is that these facts zre so minutely noted on the

profiles, that remerks upon them in the reports eppeared unnec-

essary; wnd my object woe to meke these reports as short as



poseible, consistent with & clear understanding of the prine
cipzl features of each route, without too laborious zn in-
vestigaetion of the drawings,
Zespectfully submitted,
| J. J. Abert,

Major & T, E.



The following is a listl of the drawings which accompuny

this report,
*

* #* #* #*

Rutlend Canal exhibiting plen & profile
S Bheets of the route =zurveyed,



