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RETURN .+~
"To an ADDRESS of The House oj Camm,ona dated 26th Maroh, 1873; For the '
: 3 Report made by the Commission appomted to inquire into the condition of
‘ na.vxgable streams ‘

A%

Bycgmmand, . . -

S ‘ 7.0, AIKINS,
s o o Seoretary of State.
Department of the Secretary of State, o
~"OTTAWA, 81st March, 1873. ’
Orrawa, March 31st, 1873,

Sm,—-—I am divected to trandmit the uccompanymg Copy of Report of" tbacommmion ‘
appointed to 1nqmre into the Condition of I\avxgable treams, callad for by an. Addreu of

the .tlouw of Commons of the 36th inst., which is.returned herewith. \
‘ . - I have the honor to be, 8ir, N ‘ A=
: . . Your obedient servant, o l
' : o HRE g Buux,
' ' - - ’ Seoretu'y
" E. Pareut Baq.,

Under Seoretax'y of State,

Onmpamepou—— —

Y

REPORT OF THE OOM’MI‘&SIO\IERB APPOINTED TO BNQUIRE INTO TAE
\LLEGLD OBSTRUCTION OF NAVIGABLE STRLAMS AND BIVERS .

BY SAW-DUST, &. ‘ . .

- L - Ormaws, Febmury. .1873»
F  Buauvx, Exq.,
- Secretary, Departme“nt ‘of Public Works. , ‘
; 8ir,—Tn laying before the Honorable the Com’mmmnera of Publio Workq forf.ha -
- Dominion, $his our Report upon the results of qur exatibation an it the
subject subnitted. to us, in your lotter of . the. 14th- November, l&?l ‘we eohpld
oxpedient, in the first place, to quote that letter in full :— ‘
“ SR, 1 have the’ honor to iuform you, that by Order in Connoil, boaring be
“ Novembér inst, the, view of ourrying out-thy recomniehdation. m th
« 10itteo of Parllament on - Banking - aiid - Commerce, ~you “have- be¢h " com loned,
S eaagmgwly_iwuh Joht of_Che ; _of Montienl
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“ to enquire into and report on the alleged obstructions of navigable streams ahd rivers,
“'in'ths Provinces of Quebec and Ontario, by deals, edgings, saw-dust, and other refuse
 froin pawmills, : i S
“ The Commission will pleass ascertain in time to allow the Minister of Public
“ Works to have s report laid before Parliament at its noxt session (11th April, 1873),
-¢ whether the compleint made of navigable streams and rivers being o obstructed, ere
“ well founded ; and what means should:be adopted to prevent such obstruction jn
“ future, keeping ir, view the legitimate interests of mill owners and manufacturers,
. I have the houor to be, Sir, -
« Your obedient servant, .
‘ “ F. BRAUN,
7, N . « * Becretary.”
“ Hcenorable H. H. Killaly, . ' ~
 Toronto.” : .

1n reply to this communication “the gentlemen named expressed theit willingness
“ to undertake the performance of the duties involved in the Commission"; and Mr.
“ Killaly (elected Chairman of it) added, that all possible diligence would be used so
“that the report should bo made as soon as practicable, which, howeves, in a -great
“ measare, must unavoidably be governed by the nature of the weather, He also

*

“ quggested that time might be saved by the Commissioners being furnished with'a copy

“of ths complaints givea in evidenco before the Parliamentary Committee.” *

, On the 11th January, 1872, the Chairman received the following telegraph from
the Department:— . . )
”

Hox. H. KiLtaLy, . . N
¢ Please state whether your Commission has commenced enguiry, and, if possible
“ When report may be expected.” .oE
' : ¥, Brauw,

~* 'The answer to this was that the nature of the matter, and the frozen state of the

rivers, had, up to that date, utterly precluded the possibility of our making any exami-
nation of thew ; but that we had been in communication with several parties in Canada
and elsewhere, upon the subject, froth whom we trusted to receive information of value,
and which would facilitate us in-the discharge of our duties.

From the importance of the subject and the magnitude of the two great interests (the
luinbering'and the navigation) srecially involved in it, an! Which scemed to bo in some
moasure antagoniatic, weJelt fully convinced that mero enquivies on our part could not
enable us to make a report that would be entitled to much weizht ; and that to lay the
mutter so fully before the Minister, as would enable him to meet the requirements of the
Committeo of Parliament, a thorough and personal examination of all the important
points on the principal rivers was absolutely indispensable, and that such an examination
should beattended by a close comparison of the relative heights of the rivers at.different
times, in reference to extreme low water, as well also by numerous borings, with
suitable instruments, by which specimens of the material forming-the beds of the rivers,
teken from many places and at various depths, could be brought up.> It was obvious
thiat sach inspections and trisls should be niade at different stages of the rivers.—Fiist,
“inunediately after high water, upon the ¢ break up,” in order to determine whether, as is
alleged by serie, nll Whe saw mill refuse, thrown in the preceding summer iy annually
carried off by the floods or not—a similar examination ia equally as essontial in summer
low water, in order'to fiscertain tho natare and extent of the bars (if. any) .yeprosented
tc have teen made, to the serious detriment of the navigation. 'Agagﬁ,‘ shortly before the

sstting i of winter, when the mills had ceaped to work, itis highly desirable to fibd-

- where fk)reat mass of waste, discharged into the river during the wkolé of thi 16060
sumagr, ¥ad lodged ;—-’-_thia_fpt;int being fullly‘ established, o Brgml ,ekmﬁh‘ao‘ nb?:'zlx) the :.:8-
v . ‘ * ’ . ] oY B _.' .

e s L e e :
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/-u'nlo the river,

ourselves, by

ments und pursnits, we conceived, justly entitled their opinion o {
consideration, in doing this, we have at the same time, spared mo 1o sat
personal examinations énd closs observation of the facts so fir aa it was

possible for us to do in the course of one season.

Our first step, before going upon our innpection, was

= —

ceeding spring would settle the questiﬁn, beyond' a‘l_l dou‘l;t, . to w.l_pethoriobm-‘uqﬁou At,o
the navigation are, or are not, crealed by the throwivg of the wayle from. the s mills

- During the portions of the past year whilt the frozen state of the river rendered «.
practicable inspection of them impossible, we were not remiss in seeking to colleov infor-
mation from several persoos in the adjnining Htatcs, and-the - DO!FNOD..@QIO\,A& uire- , .
careful - and unbias '

pains to satisfy

to send to each member of -

Parliament, of the Provinces of Quebeo and Outario, and also to other parties whoz1 we
considered informed or interested in the subject of the enquiry, ‘s copy of the following

. circular :— .

M. P

“818—The \;x;‘domignéé, who heve boon appointéd by the Government, Comtnission-

.OTTAWA, June 8th, 1872.

1

- ‘“ers to enquire into and report as to ths-effeota produced by the diachatge into the®
“ navigable streams and rivers of the Provinces of Ontario and Quebee, (as regurds the

+  “navigation thereof) of the waste from saw millsi;sw-d

- “liberty of requesting yoti will be so good

- George MoManns,
John.J. Grangs, *

rgs Kempt,
3 6 out,”
H. Finlayson, .
8. McCall,
J. 8. 8mith,*
Samuel Ault,

) -, Thomas Gibson,
Hon., A..McKellar,
William Barber,

. M. P. Ryan,

. Thos. Street, .~

' - MoKenzie Bowell, -

* . - Loujs 8ylyester,

g "R, 8, Cartwright,

A, Oliver, -

'

as to s

To these circulars we received replies from tho following gentlemen, viz :—

J. J. Robitaille, Esq., M.
~~Charles Olarke, -

r, County o

¥y

- We®commeneed our inspections with the River 8t. Mauriee.

- Three Rivers, wo called upon Mr. MoDougall, M. P, fo- the town,
to ‘Mv, Qerin, ‘M. P., und’ Mr. Godin, M.

. Symmgs, Superintendent of the Itiver Works, ! for' the
thay afforded: ua, and also o the Merscs Baptiste, who: kindly placed their. ate
our disposal, thereby much facilitating our en;@,inktion'of the River, . We were i

" Halton,

P. To.-uil those gentlemén, and to Mr.."
we are much fridebted for the informiﬁo‘n‘ -

‘b slabe edgings, &c., take -the

gest to them, through theic Chairman,
“ the names and localities of atiy such rivefs and streams in your County, to. which yon -
“may consider their attention should be directed. . , - R
: . Yours respectfully,
‘¢ HAMILTON
“R. W. SHEPHERD,
“Joux MATHERe,

H. KlLLALY; Chairman, Toronto, .

" Montresl,
Chelsea.” -

”

f Bonaventure. .

~~Wellington, . . ... . .
Cordwell, o !

+ Lanark, - .

Vigtoria, N. B.,- : S
Victoris, 8. R., = R
Brant, . | e : :
South Nufolk,, o L
North Middlesex, - - a
- Stormont,” o
Huron, N. R,,
Bothwell, . '

Montreal Gity,
gelland, ; .
“,«Berthier.,w L =
"Lennox, SR
Oxford. R
On our arrival'at
Ho introdaded us -
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on ouur iepection by’ Méssts, MoDougall, Gerin, Godin, and Bynims, and by several of the
leading inhabitants” of the town. M¥. McDougall informed us that he and his: brother
are the propristors of the * Forges,” about six miles up from the mouth of the river;
that they are deeply intérested in the maintenaace of thé navigation, fuiasmuch - us “they
carry the greater part of their supplies and iron upon it in batteaux, They have never
suffered any indonveni¥nce from the satr'dust, slabs, edgings. &c., which aro all thrown
into the Rivor, at the eaw mills of tho Messrs, Baptiste, situated at the head of the Gruis
‘Raplds, about 9 miles above the * Forges.” - Froin the head of the Grais to the Shawe-
cnagan Rapids, about 11 miles, the yives is unfitted for navigation, .py o series of strong
currents and rapids. The amount of lumber aunually made at this mill is about ten
millions of feet ; as alrendy ‘stated, all the wasto from this'mill is throwh into the River.
Alinost'the entire of the slabs and edgings are, in the firat instance, canght by the rough
rocky bottom of the rapids, which extend some distance down the river, but above the
navigable portion of it. They there accumulate, and form “J ams,” which, however,
never rémain for ahy longth of time, being carvivd away by each-succeeding freshet. A
portion of the saw duat.is deposited upon_the shores of the River, all along down to its

junction with the St. Lawrence, but none in the channel to the dettiment of the naviga-
tion. The ehief part ot it is carried into tho St. Lawrence, and no more heurd of, The
floating slabs and edgings, &c., when free2 from the “Jams” in whioh they had been at
first detained. are eagerly collected aud carried off for fuel by the poorer peopls; many ¢
of whom' we observed 8o occupied. .. S

The opinion given' ug:by Mr, Symms fully confirmed Mr, McDongall's statements,
and weve further corroborated by our own soundings and observations. Wa closely
oxamiried sevoral parties, residing in the vicinity,—the uniform answer from cach was,
that he never had heavd of, or known any complaint made of obstructions” to the navi-
gation. from saw dust deposits. R : s

We next proceeded to examine that part of the River from the Bridge to the St.
Lawrence, a distance of about 1} mile, taking the opportunity of inspecting the very
: extensive and fine new saw mill on the west sido of the St. Maurice, the property of the
T i Messis, Steddart and Company.  The gentlemen we found in_charge freely gave us all

the iuformation we usked for, -

“The lumber annually made rt this wmill is about twenty millions of feet,

‘The small portion of saw-dust not consumed isi the furnace, is all carted to form and
level the piling ground.’ The whole of the slabs, edgings, sidings; battings, &e., i3 convertrd
int.o fence pickete, sash and other stuf, and fuel wood: this lattér item, alone, contrib-

, uting to the company from twenty to thirty dollars daily, thus coticlusively proving that
- - it is perfectly practicuble, economical, and the true interest of thié proptetors of all such
concerns to utilize every portion of their timber ; the peopfe in the vicinity are, at the
same time, greatly benefited, by being enabled to procure, for. the trifling sum of about

© fifteen.cents; a full cartload of fivewood. - L,

At’'the mouth, ‘or, rather, tho mouths, of this river, for' Ly islands near the St.
Lawience it is divided into threo branches, thence the nam:. 7hvee Rivers,) there are
very extensive shoals, obviously formed of the vast quantity of dotritus (chiefly fine sand)
bronght down annually, and deposited in the eddies, which may be said to extend wholly
across-thio entite viver. These eddies #re caused by whiat miay be térkied tho struggle of
the waters of thie St. Maurids with those of the St. Lawtence, where they meet; the
strength, position, and direction of these eddies are very much influéiced Ly the von.
stantly oocaring variations in ‘the levels of the waters of both.rivers, tho periods of which
do not ¢oincide., "I"hex are aleo much affected by the high winds wh' v oocasionally 'are
felt;there in great, violeice. ~'Tho inevitable conséqnince of all this i . speated and sudden
d u.nies in'the position nnd character’ of the bars and ‘channcls. . A navigable’ chanfel, .

. Which had been on the west tide of the river in one year, for sonie months, will bé found °
m mﬁ{gmeb%&mi:&gegmﬂy, nntd ﬁi?é_ its g’l?"i:ﬂnk of satid ; & chanhiel inwtotally -
. D LA sy B g TR - v emme )3 ,‘ . ‘  ¢h 8. to e ovahter ' ai Tadh ' dabrdan

ke cotstantly cooutrin. O TG 18 grateref T degres,

‘

3
o : )
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Ot one inkpeotion of Messée: Stoddatt's itll, complaints wern mwde: thinhtid gl
| midh tronbiad by bers formed about their booin, which they atirttsdto” the’ alibe’snd> B
f _ . saw-dust thrown into the river above, Leing collectéd and depesised there. “We Wm‘\ . "

tiowla pains o investigate the matesr, — < - R N A AL TN Mu
We found that i otder 16 colleot and tetdin their logs, a'very long boori - had ' buet:
- ¢onstructed, extending from their mill to u pior above the bridge, ‘s for “Uhis paVPOR.
This bootn' i2, oniuh avetuse; abot 150 yaffe’from this bank; ahd' paratlel to it or Aeat
so. ~The direction of the boom is mintained hy' & saried of piérs: sank' at: csttain’ di
‘tarices apavt, Afid rather overlippiag esch other. They are niet:by the surrent pomitwhat
obliquely: -~ We observed down strearii‘of eavh of those piers; nconsidérable ‘bank, of sud: e
was formed.  The spaca betweeti:them wntl thie shore was thatsby rendored ndaily: slaocky. . o
water, and the current all but atapped by the mass of logs, lying on the ‘bottom of the - ;
pond, ‘which is, thérefore, ripidly filling up, and must contiitas to'de'so.  The banks of !
the river aro high and perpsndicnlar, and consist of fire tand. - In" aliy,. even in very -
moderate winds, %‘::t quantitied of this sand are blown into and renfdin in the, dead o
water within theboom. =~ .. ST R B E
On examining the bars vory carefully, nud in several places, we could .deteot-but a -
very, minute portion of woody mattér, and wo came to the conclusion that the .plers ave"
“the bhief cause of what the Messrs. Stoddart complain. Some fow years ago, &: deep
-channel lay nearly in the line of the hoom, where, ot present, a saw-log.can soaroaly.float ;
; owing, in our opinion, to the effuct of tho piers upon the cyrrent. . IERETAIS
- -On the island in tho east channel, aro two fine steam .saw-mills, owned: by M
Baptiate, at whish some ten millions faet of Tumber are aunually produced.. . . .00 . :
Before leaving Three Riveis, being nou far from the Rivers Batiscan, Bécancour,end .
8t. Anne-an-bas, wo thought it desirable to extend our enquitles to them, although not

.o

referred to in anf one of the ankwers to oir Circular. . - R

g mi X

THR BATISCAN, . ST

.

~ Batteaux, capable of carrying from ci@hpﬁy to ono hunired cords of firswood, ply fa -
this river as far ¢s-8t. Genevibve, which is about eleven miles from ita mouth; i

Ay, Price is the owner of a saw-mill upon this river, situate abont five miles higher
“upit. The produco of this mill is set down at abwut eight to "f-eﬂ,jmﬂ!i(,mﬂ;bf«'-‘;g?' s
annually. The lumber is oarrizd down from the mill by means of n long shootor #dakl” -
of threa miles in length. Itis thenloade:d ut a wharfinto bavges, and sentofl, .. .. "> ‘
" This mill is worked by water, and tho wasto from it is disch(a?éd nto thé river. It

is detained at Arat in the long rapids, but is catried off by the nextfloods, - No complaints

are or have beon made of any inconvenience or impediment té the navigation.”. .

P

The BRCANCOUR AND THE S7. ANNE-EN-BAS.

. From the information wo received as to these rivers, we 'did not;¢
- object of our Commission réquired:onr visiting them ; we adeordingly )
to Ottawa, to examina that niost important rver, whethei ay regurlaity’
) impﬁx‘tmoaof ite navigation, which it iy contemplated to X nd, #0 '
. thotoligh and unidnterripted water comvmitnieation, sonnecti
wnd Superlor with the vities of Ottawa,:Montreal and Quebsd
- There being niturally-very conflicting opinions entertaingd and el
+ sibjedtof our enquiry, this. siceins to iy & very fitting place to state the orded
T Wk propose "to. treat it, so that both sides of the questivh may @Mﬂm%
_+ lst., To give a tésmé (sea: }m 6 0) of the gllega‘io ‘potinibn (468

»No.,lz,ﬁvmﬁged t6 the House' of Comiiony, againkt the Bi
_thetter pratiction of Navigable Rivers and Streams,” sight
7 and seventesn: others. TN EI S A O
i and; Ot the oplalotis and views expresied fn’ pashive
Jaid before us, of all thoss (many of them .-geniloren of high s
- . [ L

-~

L.
]
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that no hkil‘lwy accrues, oris likely' to ascruo, to navigation by the .disch.al'-ge into the
‘rivers of all the saw-dust produccd by the mills on the Ottawa and ‘its tributuries (bea

Appendix 2 to 23, both inclusive.) , . . e b
- 8rd. Of the opinions-and views of parties, of equal atxthpri@y,.wngh' which we'!l,qu S
been furaished, Who contend that such disposal of saw-dust i prejudicial tovmvlgntiom :
(See Appendix Nos. 24 and 25.) o . S ,
T 4&. To show how far those conflioting statements and opinions are oorroborated, or
otherwise by our own trials and observations. . % g
After doing this, having alréady stated the results of our enquiry upon the Bécancour, \
Batiscan, and St. Anneen-bas, wo shall proceed with a statement of the examinations--— -

and observations we huve ourselves made upon the condition of thg

Shannonville River. . Bobeaygean River.

Napanee . o Fenelon Falls ,,
- Moira o . ’ 8cugog 5
.. Lower Tremt ,, .. ... Muskoka

Finally, we shall conclude éur Report by explaining the means we recommend to
be at once adopted hy legislative enactments for the protection of the ravigable ‘streams
and rivers Withiu the Provinces of Ontario and Quebes, us being, in our opinion, the
mosat exsedient under’all the circumstauces, in the interests of thess two great sources
of Ganadian industry :—The lumbering, and the navic :tion. In November, 1871, a Bill,

. intituled, *“ An Aot for the better protection of navigable Streams and Rivers,” was intro-
duced into the House of Commons by Richard J. Cartwright, Esq., M.P. for the County
of. ~. After the preamble the following enactments were contaiued s

Fection 1. That from and after the first day of July; 1872, o owner; tenant, &e.,
&o., of any saw mill shall throw, or cause to be thrown, or permiit to be thrown, any
saw-dust, edgings, or* rubbish of any description into any navigable stream or river,
either above or below the point at which such stream or river ceuses to be navigable.

" Bection 2 declared t,ge penalty for violating the Ireceeding section, for the firat
offence, a fine of not leas than twenty dollars, and for the second and "each subsequent
offence, a fine of not less than hity dollars for cach offence, and by this section also was
declared the manner in which the fines were to bo summarily recovered. 4

The third Sotion made it the duty of the several fishery officers. to examine and
report upon the state of the navigable streams and rivers,'and to prosecute all parties

. contravening the terms of this Act. ‘ o . ‘ : :

- .. By the fourth Section, it was provided, that in cases where it was clearly shewn to ,
the satisfaction of the Minister of Marine und Fisheries, that no injury is acoruing, or .
likely to socrue to the navigation of any strear’or rivar, he might, by proclamation in
the official Gazette, exempt from the cperations of the Act, the whole, or any part, of -
such stréam or river, lying above the point wher it ceases to be navigable. c

The introduction of this Bill was inunediately followed by a strong petition to the
House of Commons (s0e Appendix No. ‘1), signed by Gilmonr & Co., and seventeen others,
chiefly connécted with the mills upon the-Ottawa,-and its tributaries, - In- accordunce .

_with the arrangement which we laid down for making our roport (as explained on page = :

" 6) we now proceed to give a resumé of the alleg:;tions in the pétition, viz i— -, [T

‘That petitioners represont a very large capital,-invested at the Chaudiere and else
- where on the Ottawa and ita tributaries; employing at least 8,000 men, and 3,000 toanis’
pro luo!n? a-voty large addition to the exjorts of Canada, amounting to four hundred

- millions feet of lumber, and four willions of dollavs of value snwally.” © . o

. . That ,m:oppaed legialation, with regard to the navigable stréeams and rivers, wll,
-, most injurionsly aﬂ‘eqt those interests,ax it is mpossible to prevent saro-dust Yrom mills,
driven fer, falling into the - water, aud. consequently. the enforcoment -of the B 1 - -

‘ ol ‘them to oloss their mills, and to remove to other localities where steam -
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‘ That they. fully recognizo ths” iniportance of malhtaintng' thé Havigation ‘of ‘the
Ottawa ,River,ybub t{at’they arein a position tdjpro:;..h‘ ax well from ’the'glgglt‘"of aotaal 4
investigation of the River Ottawa, us from_tho experience of similar operations, of “fifty .
.years past on the Hudson and Penobacot Rivers, that navigation is ‘.’i‘?ff‘.'lﬁ‘w;_byfﬁhﬁ N
" o falling into them of suw-dust, which is yearly carried off by ths spring freshets, =
- “That tho petitioners therefore prayed the subject might ‘be fully investigsted and
b ‘opportunity be afforded them to submit selentific and: pragtical “evidence, im suppork of
~ the allegations of the petition. - U L i D Rt 0 HV T ARG S A
Upox consideration of tha Bill, and the arguments and evidenbe adduced proand éon,
—— - und opportunity afforded to gentlemen to appear.and address the Committee in bpsogi-
" - tionto it. It was moved by the Hon. M. Cameron, member for the County of ' Peel, -
“That the Committes are not in possession of sufficient information to pass the Bill now - At

“béfore the Committes, and thet- they report to the House, that by commision or ¢bher-
‘“ wise, as:the Government may determine, information be obtained on: the subjeot, to be
“laid before the House at a future period.” This motion was carried, and the following :
report (in substance) .was made .to the Honse by the Beloct-Standing Committee on—- - - -
Banking and oopmem,' sigried, Alex. Morris, Chairmen pro tom :— - S ,

“That the Commitieo had considered the Bill, the object of which is to pit an énd

o Yo the practioo of throwing-saw-dust, edgings and other mill rubbish into navigable
“rivers, tending (as assumed by the Bill) to obstruct the-navigation ;, that upon this
“ point the, Committee are entirely withcut evidence, and as it is » matter of serious
“importance, they report the Bill {wk to yowr honorable House, and beg to recomuiend -
“ this s&bfect, to the consideration of ‘the Government, with & view to an enquiry by a
© “commission or otherwise.”  Signed Alex, Morris, Chairman prodem. . <
.. ... During the discussion.upon the Bill, Mr, Bronson, & proprietor of extepsive mill®.
" ab the Chaudiere . appeaved befope, and addressed the Committee fn corroboration of the
* allegations in the petition, and in opposition to the Bill, - - - L T R
- This gentleman "had spared no trouble or expoense in procuring reports from’ un- °
doubtedly eminent professional men, in support of the views of- the petiticners, and also
& large number of aflidavits from varlous parties conneoted, more or less, with the m '
interests, on the Hudson above Troy, and with the navigation of that river, and of the
Champlain and Troy Canals, . Sl Ve
‘We follow the arrangement adopted by us- (Ses vfage 6) in here giving & resumé of
the substance of these several reports and davits, which ave to be fond in the
Appendix 3 to 23, both inclusive; R B I TR e s e
. In all of them, the most decided opinions and statements; afirmed undes oath, willbe -
found, that saw-duat is not to be tracéd in combination with sand in the Bars'created from
time Yo time in those rivers and canals, and further, that in no case has the throwitig of
saw-dust beén found to be injurious-to the navigation,” : folntlieigaiynlt
~ Thé first of theﬁ\apem in thé abovo list (sce Appendix No, ﬁ; is'a report, tho date -
not given, made'to Mr, Bronson, by Professor .Grroen, treating the- subject in & purely -
- Engineering point of view, he puts tho questions :— -~ : - o o
s Jit What are the gausen which induos the formetion of bars in navigable of gther
 Hivers , i T fey : o T A _“,"" -
. 2nd, What naterials usually compose such bars§ . | e
~3rd.” Whiat ave thé spacifio gravities of these materials §° N
- 7. 4th, ‘What velooities of ourrent are neqossary to take up and transg
to thie point of finsl depoeit §' After these,
 gravity of pine saw-lust, and th,
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‘with the bust scientific authotitied, oth native and foreign, upon the subject Qn'w\hich he ¢
writes. This report is concluded thus :— : : IR
v o I, viewrof my experimental results, togethet with the facts obsorved by the U, 8.
« Engiaeers upon the Hudson River, and in view of the experience . of Jumbermei ,and -
« navigators upon the Hudeon and Penobecot Rivers, I have formed the following
“ opmom’n V‘ilu:*" ‘ . . o .
“That saturated pine saw-dust. will not be permanently deposited in water where the velo
city of the current excoeds 0.25+0f a foot per second, or one-sixth of a mile {)e.r hour.
That-water-logged chips may be dejosited when the velocity of the current i3 lees than
1.00-feet per second, or two-thirds of a milo per hour. o e
That saw-dust may accumulate in eddies and in still water, or where the velogity of the .
eurrent is permanently less than 0,30 to 0.25 of a foot per second. ..
That bars of suto-dust and sand combined will not Le formed under any ¢ircumatances, for, -
.. the reason that when the velocity of the current is diminished s0.as. to permit the -
- . dopoait.of. sand, it is atill more than twice as great es is necessary to hold-and trans-
. yort saturated saw-dust ; and hence, - v
That saw-dust will not accumulate or be permanently deposited in rivers whare sand bars
«oceur, unless their exist oxpausions of the river below such sand bars, sufficient to
 make & cross section, more than double that at the side of the bar, . - .
- 'That if in Jow water saw-dust should accnmulate in small quantities, the accelerated our
" pent of the firat freshet would tais it up and sweep it down siream ; and finilly, .
That it is extremely, improbable that the minimum freshet velocity in tlie Ottawa River, .
« gver falls below 0.25 of a foot per second, there is no reason to_anticipate the for-
« rnimtion of permangnt or troublesome baks, or acoumulation of sAw- 4st in that
¢ yiver. T : . R
s . “This oiinion may b inodified or strengthened when more defifiite and precisa fn-.
# formation shall have been obtained in relation to the magnitudeof the Ottawa River,its
o water shed and other characteristics. ’ .
I am, &o,,
" D. M. OGreexng, ° ‘ ot
: _ Civil Engincer.
H. F.”Broxsox, Esq,, .
. Ottaws, Canada. ‘ . :
. His reference to the Penobscot. River is short. That-sworn .atatements Lave. baen
- * obtained of persons who have been engaged upon, and are acquainted with - the ‘Pengb-
~#soot River, in the State of Maing, which runs through a pine timher vegion, upon
_ ¢ which very extensive lumbering operations have boen conducted fof many years, and
s into the waters of which vastquantities of saw-dust und adgings are and have beeh cast. -
"« These statements shew that accumulations of saw-duastalone in the channal of that river, ;
“ have never been known, and that no injury, impediment, or obstruction to its navi-
. gation has ever resulted from the cagting of sawsdust into it A
Professor Green's second report, (s0e Appendix No, 3,) also -made {0, M Bwﬁ;

~ in dated 10th March, 1871, He states in the commencement of it, ¢ that since ~his -
« arrival in Ottaws, he had been put in possession of such information, in »xﬁg’éﬁ{ff;‘the :
:: magnidtuge! &ham{:ger 1:]:3 : ha\i)‘iltss of the Oltmwa River, a3 would enable him to form-a’
move definite aml decided opinion as to the yosul,ble effect upon navigation, which ma
b ‘W‘by casiing the saw-dust into the river at this ptlyint.f’ B IR Y
*'That he information furnishdd him by A. J. Russell, Esq., of the:Crown Londs .
« Department, shewed, that the extent of territory‘draisied by the Ottaws and itstribi-
% taties, above ‘the City of Otiawa, is 43,000 squiare miles ;~<that ' between :the
" # QOttaws_aud Grenville, in 19,00 square miles ;-and that 4,000 square m
- drained ‘bplow . Gpenville ;—the, exfent of “territory drained he
“ tributaries abpve the ity ‘of Omvmbgﬁ;ﬁﬁo 00 aqinre %

: . Wiy 18 43,000 squpre mile
- aqupre mllen :ahove Montronl, 66,000 aquece mpiee. -~
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l Nearly the whole of this nd report is taken up with caloulations of the velgoity -
the water at various points, betweon the City of Ottawa and the foot of the’ Lake of the
} ... 'Lwo Mountains, and they'are prinoipally based by Mr, Gresne upon the breadth of he
river and'lakes, and’ the sonndings shawn upon the maps vespestively pwpurﬂd”.“.ﬁov ‘he -
i direotion of Mr.:8hanly, and of Mr. T. C. Clarke, civil engineers, to acoompany. thelr -
reports upon the proposed improvements of tho ndvigation of the Ottawa,. SoLan
In cbueluding this, his second report, Mr.' Gréend says, « samples of material, #ix in
“ pumber, taken from: the shoal places in the Ottawa, dbetween: the Uity. of Ottawa aud
“'Grétiville, have besn sheton me. . These materials ave wholly cor :\osed of pirs oleurs sand,
* of different degrees of firieness, niot tho slightest tndication of tis presence of k.w-dust
“ cati bo defécted in aby of thé samples, oven when examited under o glass,” oo

.. As tho regult of this further investigation, togethor with the examination’which'I

«“ gwe made of the materials: taken (shown to'him) from ‘the shoals ¢n- the ' Ottaws,

“ River, the opinions which I have expressed in my former comtiunication, ave niot only

“ confirmed, but are very materially strengthened, aud I now feel fio hesitation in ‘ex-

“ pressing the opinion :— S o

* That - saw-dust - obstructions "have not thys far been forined in the dhannel of the
“ Ottawa Liver, and - . : T BT

¢ That ‘there i8'no reasen to api)rphend the formation of sach obm‘uotim‘-tin the . A
© % Auture.” R ' , ST S

.. Having in theabove closed awr, resumé of the opinions of Professor. Greene ; as
| atated in his two reports, (seo Appendix 2 and 3,) wo proosed ¢ give a gimilac one of.the g
| opinions of Mr. MoAlpine, as shewn in'an afiidavit (sco Appendix No. 4) made by him, = -
i before E. M. Wood, Esq., & Comniissioner of the Circuit-Court of the commonwealth’ of .
_ Massachusetts, dated Feb. 16, 1871, : !

" In this atildayit Mr. McAlpine deposes’that ho has had charge of the enlargement of
the (len’s Falls Feeder, and the reconstruction of its locks, and also of the Champlain
‘Canal, and (during bis term of office) of tho removal of the Castleton bar, in the Hudson
River, sbout six iniles below Albany. o T ey

“That he has had to.pass over the Champlain Cunal und the feeder frequently during
the time the. workmen wero removing the deposita from the bottom of these cansls, the
charaoter of which doposits he has ncourntely noticed, PRI RR L

i -~ That bie hag never scen or heard of any aconunulation of saw-dy st in any part of the

. ohnnels of these canals, or of any obstruction from such to the navigation of the Hudson - .
River above Glen's Falls, nor below” Furt Jidward (the river between tliese: two places

‘beirg an almost continuous rapid.) . : . R

. That during-the yemoval of .the Castleton Bar, he,fw{)uondy examined tho materia 1 -

excavated, ;3(1 nevor obsexved any doposits of saw-dust, bus has seen swuken loga -and

e iy ¢ho sand used for the masonry of surdry publio works, was, by, his divections,

the Hudson River bas, in cousequence of ita entire purity. and freedom frop

Cwoody mabters o T

.+ That he hasaleo had occasion to examine the deposits made upon many other river "+

of the: United States, where large lumbering ogemtior;s wero carried on, o4 o the Dele. - -

wuro‘,swﬁielmnm,‘md some in the Western States, .- . .- ..e ./ SRR
- That he has ‘never:seen or.heard of any obstructions -{o navigation, 3

depoﬁtiOnofMW-d\m‘-’\ SRR = o D R R - L

Thag from the inforior weight of long waterssturated saw-dust, to the:

"1 Bhest gandy the former . will always bo moved—forward-by-a-oarrent-whioh-

osit the latter, henes, that the two would rarely be deposited in the sa
=1 That saw-dust-will never be deposited where there 18 a_outrent of more than
+of & miiile an hour,'and only where:there is alwiost no:current, as:in addies; &o.;

......
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The next.document upon the list is a report (per Appendix No. 5) from the Hororable
W. J. MoAlpine, made Rl!]ﬂ)'k) Mz, Bronson, dated Albany, March 1st, 1871, commenced
by stating :— : _ : : . R

That the subject under discussion, namely the effect upon the navi tion of the
Ottawa River, by dischargo of saw-dust into it, bad been carefully discussed by him and
Mr. Greene, and . _ L

That sgether with his own he sends the report madg by that gentleman, dated 10t
¢ March, 1871, in whith he fully.conours. . (Sea Appendix No.,fi.h) - A

_ “That there being no engineering authority giving the specific gravity of saturated

“ gaw-dust, or the velocity of current required {o remdve it, Mr. Greenc had to resort to
# dircct oxperiments, to determine. these two, points, nevessary to 'the aoh}tlon, of the
« question involved. The results of his exporiinents are, that the specifio gravity of -water
« gatirated saw-dust, or of its weight compared with water, is 1.05. The vglodbypw
U {4 remove conrse saturated white pine saw-dust, lying on & smooth botiom of a stream iy

4 0-245 foot per second or about four-sixths of a mile'an hour” -

Hore follow nearly verbatim tho statements to be found in Professor Greene's report, |
and it appears therefore unnecessary to quote further in continvavion from that of Mr,
McAlpine. Towands the conclusion of his report Mr. McAlpine states that he has based
his opinion ¥ upon his observations of the upper and lower Hudson Rivers, not having
 oxamined the Ottawa ; and further, ‘ R

“ That a considerable portion of tho saw'dust throwr into the stream will doubtless
“ accumulate in the side bays of still water, and sometimes perhaps, temporarily, in q:rts .
“ of the channel where previous obstructions have been produced by logs, brush, slabs,

+ gand, &o., but in these cases it will be removed by thio first freshet.” S

Mr. MoAlpine concludes by reitevating what he had proviously stated, that * he never
“ had observed or heard of obstructions to navigation from the deposit of saw-dust.”

We have given in the foregoing a just compendium or analysis of the statements and
opinion upon all the cssential points involved in our inquity that ave to be found, lat, in
the Petition presented agninst the proposed Bill; and 2nd, in the two reporis made by
Professor (ireene, and in the one made by Mr. Mr. MoAlpine to Mr. Bronson, as well as in
tho afiidavit made by, Mr. MoAlpine upon the subject. These four documents, together
with eightegn other afidavits were handed to us by Mr. Bronson, for our consideration in
special refererico to the Ottawa. To these latter eighteen aflidavits we think it unnecessary
further to advert, than to state; that severnl of them ave made by gentlemen of high standing,
and all by respectable parties, more or less connected -practically with the lnmbering and
navigation ou thoe Hudeon River, and the Clamplain and Troy Canals—also, that the sub-
~ stances of them all, fo to substantiate the views and opinions given by Medsrs, Greeno

a1 MoAlpine. Al of thego documents were submitted in evidence to the Committee.
[Bee Appendix Noa. 5 to 22, both inclusive]. ‘ ' S AR

" Thenext step we have now to take - is.that described under head N2 8, {666 page 6,) - -
naiaely; to give a resumé of the opinions and views-of parties of equally hig nmmg

‘and attainments, who maintain that the discharge of satodust into rivers md ous:t0 .
" pAYigauon, and should bs prohibited. . . ST
"* . Onvreferring to-Appendix, Nos. 24 and 25, will bo found two such communioitions,
one from (leneral Thom, Brigadier General in the United States Artillery, who -was
selocted, & short tifae since, by his government, to make an investigation of very much
the samé character as thatinvolved in tlie Cornmission entrusted touws, = v

The other is from the Hon. Mr. Muirhead, of Miramichi, New Brunswick, a
proprietor of extensive saw-mills and wharves on that river.. ol :
7 Tt may be well here to obkerve, that the small number of documents -affir
... navigation iyinjuriously affécted by saw-dust, opntrasted with the number of those to:the

Sontracy, we believe is owing to the fact, ‘that much pains were taken to seek for and

" procure rf?;m, affidavits, &o.,, in support. of the latter, while no_exertion whatever
‘appears to Lave been made on the oppmm;glo; had this been otherwise, it is question-
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4 0-283 feet per socond, cqual to about one-fifth of a mile per hour, aud of fine saw-dust, is 1
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able whether at least an oqual number of opposing affidavits would ot bave - been
fortheoming. PFrom General Thom's:communication (Appendix No. 84); it will be found :
thie opinions he ks formed are the  rasulis -of his-oxaminations-of seversd rivers: (In-all- - —— -
cases, tidal rivers like the Hudson), are R PRSI LURL S ~
~ “ That waste, slabs, edgings and saw-dust, have been accywmulating for the last forty
:‘ .):iurs ‘and more, to such an extent, as to have greatly smpared the navigaiion of these-
“ That this waate, in being thrown into the rivers, is catried up and down_ by the
¢ tidal currents, until, becoming héavily water soaked, it #inks in slack water or eddiss, and
. Y forms constantly increasing ob=iructions to navigation. In all the rivers in the State of
“ Maine, thees obstructions, if fornied of slabs aid ‘edgings, do fiot extend more than four -
“ ntiles below the head of tide water, as in the Penobscot Rivér, and in the smaller: rivers '
¢ not more than ane wile below it, whilsgtne suwdust is, for the most part, carried by’
“ the quvrent several miles further down, and deposited in the sluck water and éddies of -
. “ the bends and bays, thore forming extensive shoals, shifting in their charscter, andhaving
* naryow and crooked shannels. : T . Ty
“ That, in the Ponobacot River, these slabs and edgings have acoumulated to a depth,
“Ju some places, of not less than eighteon feet, with ar avernge depth «f about ten feet,
““ver an area of not less than two hundred and seventy-five acres, the solid coptents of
‘ which are more than four millions of cubio yards. C sl SR
", “'That it is but recently that these facts have attracted the publio atténtion, to such
“ a degree, as to have provec{ the necessity for the prevention In future, by statute, of the
. :Ihi‘bwlng in of slabs or edgings ; but not, it is much to be regretied, tAat of mw-ciu“
“ also. K . = o ; EIEERNER NI
4 It Is, however, believed that this will b preventsd at an oarly‘_'da{‘;'as‘d grent i3 the
“ damags caused by it, tlint, during the pasttwo or thres yesars, he has. been yey:sus-
“ cossful in the removal of thess obstructions, by means of dredging machines, provide?
* with buckets of a peouliar description, in which werk. the”difficulty consists, ‘not so
“ much'in'the excavation of the material, as in disposing of it afterwards ; and to give an
“ idea of the cost of removing the material, he states, - =~ . PR
~_“That he has had a proposal, within tho last ten days, made to him to excavate and. .
¢ remove about twenty-five thousend cubic yards, at seventy-five cents per cubis yard, by con-
“ tract, which proposal he will probably accopt. For General Thom's commuhication in
“full. Seo Appendix No, 24. Upon this same side of the question, the Flon: Wm, Mufr
“ head, of Miramichi, N. B,, in substance states:— T o
~  That thereare & number of saw-mills, some driven by steam, soras by watér; on the™
“ Miramichi River, : : LT e e v e e e
¥ That some of the sfeam milli have been in tho habit, for yearr,” of. depositing; and - -
“ still continue to deposit, a greater part of the eaw-dust made by thernin the.River, as
“well a8 bark, slabs, and edgings, most of which do not go. far from where they are -
¥ dapovited; Wil they sink andremain there, which has beon :proved by thedﬁmh of ’
:: in ptgglﬂubounof the’ Rivers ; eapecially ‘about the wharves, wheee {t i
[ BTl ) : RS I R : 145 St e L .
“That fifteen to twenty years ago, at any of the wharves, thero was wenty feot.of
“ water, but now. there is not more than from 10 to 13 feet, causing. wharf ownars. to..

522 aani i e

e

“ expené their wharves nearer to the chiannel. T
= 4 That the material that composes the filling up is sawdust, slads,
. “ other refuse matter, deposited from mills; mixed with o small portion of ‘w
: + % That all the water:mills o ths main river, as well as on.its branches, ds;
§ - most-of their refuse matior in'the stroams, which - has-had-thé-effect-of £l
4 omall harbours, ourves and eresks on. the river, which-a easily peioel
“ them with “what they were like & few years ago. = P

% Thatat one time the bed of the river, or at leaxt'along
“ oompoood of sand and gravel, but now is»“;lluigﬂy. refuss matier

.
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(Mr. Muirhead then proceeds to state the gmat‘ destruction of the fish, caused by

thr , . airta-were-madeto-us-upon ou inspeetion of other
rivers, but ns,this snb_iect is not embraced within our commission we do not feol ealled - "
upon to take any further noticn of it.)

i

t That at scme millsslabs and edging are rafted, under pretence of being taken awny j
¢ for fire-wood, but at night aro set ndrift, und lodgs nlong the wharves and shores. A ;
¢ greater part of them are of pine and sink almost unmedm(gly after being put into tho ]
 wator. That the samo custom oxists all throngh the Provines, but to a greate= oxtent i
“ in the northern portion. ) . s

¢ That he strongly vecommends tho Government to take this matter iuzo their caroful
¢ consideration, and deviso some means of preveating the depositing of all mill refuse in
 our vivers. I€ not attended to in time it will deatray our fisliviies altogether, av wellns -
t interfero seriously with the navigation of our rivew. . .

* That tho penalty for dopositing any mill refuse iu thestreams shouid ba punishablo
“ by imprisonment of the owner of the mill, or the pusons in charg: of tho same, ny
.¢ thero is no uso in putting cn n small fine, us tiey would sooner »un JAie visk of being
* fitied ‘than be imprisoned.” T e e -

The ahove closes our resumé of nll the statements, arguments, and opinions, pro and
con, with which we have been furnished.

We now come to report our own cxaminations aud observatiens made duving o
_.inspection of the Ottawn, comparing, a3 we go on, the results and the conclnsions wnl!nvu
formed from them, and shewing where they corroborate or conflict with the vavious
opinions contained in the foregoing,

From Lachino to the foos of the Carillon Rapids we proceeded up the Ottawa in
the steamer Prince of Wales. From tha head of the Grenville Rapids we were canveyed
up the river in the steamor Queen Tictoria. Oun ncaring such wharves as we stopped ut
we found a good deal of sawdust disturbed by the wheels. :

From the very extensive saw mills at Hawkesbury it may bo said that neavly” the
whole of tho bark, slate, edgings, sawdust, ete., is discharged into the river; this wast ,
together with what is brought down from the other mills above Grenville, is soon caught
in tho rough, rocky bottomed rapids Lelow, end form, in sundiy parts of them, large jams,
which the succeeding freshet or flood-cavvies away.—On-coming-up-tho viver, w.e ohsery
large quantities of it strewn along the south shore, below the vapiils, and saw vers e
floating sawdust. ' -

In the large Lays and eddies above theso rapids ara'very extensive shoals, standing
cver thesurface of the water at the time we passed ; from the distinco wo were nt they”
appeared to be composed of pure sand; wo id not exawine them, however, ag their
pesition is out of the line of channel, and we wore anxious to get to tho portions of the
river where the chief obstructions wero alleged to exist.’

From Grenvillo to Ottawa we did not meet with any obstruction whatever. On
nearing the city we saw sawdust floating, but not in large quantities.

On arriving in Ottawa, in order to facilitate us in our examination, wo engaged the
services of tho steamer Fairy, which we found well adapted to owr purposs, and the
intimete nequaintance with the viver pussessed by Captain Nichols, who accompanied us,
enabled b to bring us to tho several points where it was expaeted wo conld find
obsteuctions in the channel, . \

We found the bay at the entrance to the Rideau Canal to Ls so fnlly obstructed and
blocked up with logs, squars timber, ete., that it was with very muck difficulty and by
nushing aside the booms and logs, that we could get to the lock.  We lost so much time

n accomplishing this‘ that wo had to postpono making our soundings and vearings.

Early the following morning we steamed ¢own to McKay's Bay. Hare we found an
enormous mass of sawdus! accumulated, where provious to it, there had buen 40 feot of
water, . This pile was several feot over the surfaco of the river when we examined it.
The end of a bar of sawdust, which runs out from the main mass down stream, lieg from

[}
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40 to 50 yards within o line drawn from tho wiper to the lower points of the bay, and ia
consequently out of the ditect course vessals take when goiug np or dowrg tho rjver.

This bank or island of sawdust goes down A& y

shore it gradually shoals in, end at piesert the besch there, that had been & convenient
place for ropaiving vossels, booming lumber, cte., is new rendeved usoless. This great
mass Dus been for soveral years uccumulating, but in a greatly increased ratio within the
last four or five years; during which same period the production of sawdust at tho Chau-
Jdiovo has beon almost three fold. The extremo height of flood over low summer water at
the site of this mass hias been as much as twonty-two foet. ~Notwithstanding the greatly
increased pressuve by which it is thereby operated on, as well ag is being subjected, more
or less, to the influence of the torrent of water then pouring over the Clhinudiere, so short
_adistance nbovo_it, tho holding of its pasition, undisturbed by such great forces, is a

convincing proof of the tenacily with w}cicfi sawdust will keep tls place after boing some

time deposited. ~ Further proof of which may bu fonad also at the mouths of several of
tho rivers below Quebeo, where considerabie doposita of sawdust, carvied down from the
mills above, remain in  slimy state on the heack to this day, wndisturbed by the roughness
“of the watgr in storms, or by the rapid current of the tides duily.

We next procesded to tha bAv near.ths montirof tho Cratineau-;-upon- this-we -found
from 9 to 10 feet of vater; took various soundings, and macdo numorous borings with our’
boring irons, having a scoop at the enid of them to lring up specimons of the bottom.
Found this material to consist of very fino sand, which we consider is dobris of Laurentine
formation, and had been brought down the Gltineau from o great distanco above the
Ottawa. This sand, when examined by us immodiately after being taken up, secmed to
contain a very trifling admixtuve of woody-mattor ; but in these sams specimans, which we
proserved, dvied, and subsequently closoly examined, wo found the proportion of the
. woody matter or sawdust tu be much greator than we could detect at first,

Wo then steamed down to the ond of Kettle Island, and anchored at the head of
George's_Island for the purpose of sxamining the immonso bk of deposit on the south
~ side of_the river, und from 3 to 3 fo2t ovor water at tho 1aval it livia stood at.—~Wefouml
it very difficuly to get the boring ivon down ; wg alss endoavouved to diy pits in saveral
places, but from the nature of thesand we coul‘& not sink beyond 3 feet at most.

The surface of this bank is streaked all over with littie seams mado by the ripple of
the waters. Those.scams ary for ths moat part fillod with sawdust. Over the wholo .
surface of tho bank chips and otber wosto iy scattered, wliich, if “tho noxt fresliot comes  ——————-
down rapidly will bo i\lll cavried off, but if quietly, more sand will be deposited over it,
ay is the case at Detito Blanche. it sinking thesa pits we found at about bne foot
under the surface somo chips lying in n davk deposit of muddy silt, which, no doubt, had
been the surfaco of the bank at n provious period.

Wi perceived, horo and thers, largo roots or tiees and somo saturated logs embedded
in the sund, in some places partly over tho surface. 'This sand also is composed, as wo
found it elsewlore, of debris of Laurentine furmation. From the north shove across
the river to th! great bank of sand the water was too deep to pormit of the use of the
boring rods, from 20 to 22 feet in Jengti.

Steamed further down to the mouth of the Pctits Blauche, anchared hero also,
ahout 12 miles below the city of Olgawa., ‘

A very considorablo bank has nccumulated hore ; on examination the surfaco of the
bottom appeared to be pure sand, but on tasting it with tho horing iron in several places,
we found @ considerable quantity of saw-dust mized with the sand ; in ono place wo dis-
covored, ubout 2 feel down, p regualav st ctnn of suw-lust, over which was deposited pure
gand ; at threoa foet down, wa found buz u vory. triling amount of saw-dust, and at four
feet none. ~

From the case of tho alternato layers of saw-dust and saud - adverted to, we con
cluded, that although fresh satw-dust and sand cannot come down al once mixed together, ag
Messrs Greane and MacAlpine justiy reason, still that such nixed deposits, can and do
take place. A light freshet miay bring down saw-dust, and deposit'it, & subsequont one
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of more strength will bring down sand ; as Proqusor Greene states it would do, lays it .

down upon top of the saw-d -
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__ e river, ntil it roaches near the shore at the foot, of the hill,

mixed up with the sand, but will not ba carried off, u.s.it proved in this case beyond doubt..
We now moved down to the mouth of the river TaRivere ; there sounded along thé

navigable channel west side,—the water about 9 feet deep, a clear bottom, principally of

coarso gravel,—in the channel east of tho Island, abont the same depth, the boring iron
brought up saw-dust and sand mixed, .

In frott of the Island is a quantity of slabs, buttings, and saw-dust, but none in the
navigable Channel of tho-river, .

We then steamed to the Buckingham wharf, and waited for the Queen Vietoria. - In
cloaing to tho wharf we observed much-zato-dust upturned by the buckets,” ~ ‘

Next morning wa proceeded to examine the Ottawa Bay, cavefully commencing with
that arm of it, from which the Ridean Canal enters. o

 ‘We took tho soiindings in the lino of the centre of the lock, at pretty even distances

of about tweaty feet apart. '

Wo found-the water on the stop-log of the lock, to be 8 foot 3 inches in de th, the..
“river then being about two feet abova low summer lovel, At 320 foet from the stoplogs, we

found the water 8 feet 0 inches ; bottom clear, stones, and gravel. At 40 foet from samo,
the water was 7 feet 9 inches, bottom gravel and stones with somo remains of an old dam,

not removed. At 60 feet from same, the wator was 7 feet 0 inchos, with similar bottom. .

.

At 80 feot, water 8 fect, bottom, slabs and mill rubbish. ‘

At 100 feot, water 7 feet 9 inches, bottom, slabs and rubbish embedded in saw-dust,

At 120 feat, water 7feet 0 inches, bored 6 feot through rubbish, stopped by slabs
and logs,

Agt 140 feet, water 6 feet 3 inches, bored 18 feot through rubbish, could flnd no
bottom to it, e «

At 160 feet, water G fert 6 inches, could find no bottom to it.

At 180 feet, water 7 feot 0 inches, could find no bottom to it

At about 170 yards from locks, 8 feet € inches water, bored 11 feet throngh rubbish,
stopped by slabs, ’ '

-~ From_this point outwards -towards-the-river-tho-water deepons gradually, until wo

ceased to find bottom with an 18 feet rod; wo had not sufficient depth of iron to test

the bottom ; below that depth reducing the level of the water as it stoo ] at ‘the time of

our inspection to that of low summer lovel ; the nbove soundings shew that the depths,

for 70 yards from the lock, would be but as follows, viz :—6 feet, 5 feet 9 inches, ¥ fent,

g feo:, b feet 9 inches, b feet G inches, 4 feet 3 inches, 4 feot 6 inches, B foot, 6 feet
inches. . : :

In tho shallowest places the upper thres or féur feet of the waste deposit was protty
loose, but at from six to oight feet down we found a very hard crust, defficult to _force
itlu'ough, but when pierced with the boring rod a groat quantity of very bad smelling gas
was forcibly ejected from bolow. Wao wero informed that this gas occasionally makes its

ay up violently, so much 80 that when the water is frozen to a considevable depth cver
the bank of sawdust, it upheaves the material of the bank with the ice on topof it.

From the Rideau Canal Entraunce Bay wo wont up to near Pine Tree Island 3 we
webg accompanied by Captain MeNa- shton, wlhose services and assistance we gladly

availed owrrelves of. " He is & practical navi wor, possessing a thorough knowledge of
the r;wi,' and well qualified therefore to guitﬁ? us, a8 wo requested he would, to all the

places Xhere he thought obstructions, caused by saw mill waste, were to be found,

. He Yrought u' to an extensive shoal nearly opposite Mr. Gilmour's home, below
Pn‘ne Treo\Island, and exten ling down the river abous 250 yards., - On the south &ide,
this dey 4ib.of slabs, edgings, &o., i1, some parts united by sawdust, extends - wholly across

_ 14 ‘ \
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increasing specific gravity and sliminess, will on the occurrence of heavy frushets bo -
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The soundings on ¢his bank, which a fow yoars 8go was & deep, navigable channel,

follows :—-5 fect water, bored through 14 feot slabs, rubbisk, &ec., could not force the
iron further,

2 foet water, thence down, all slabs, &e., &ec.

b feet water, thence down, all-slabs,

4 feot water, thence down, all tlabs,

6 feet water, thence down, all slabs, :

7 feet, no slabs and deep water, thence as gets closer to the shore, distant aboat 80
feet, T ‘

One hundred yards bolow the island, in the very fortwous channel, now nezessarily
usod, thero is 8 feot water, and 10 feet G inches of slabs lying on a rock bottom; in-n
pretty strong ourrent. .

Fifty yards below the island, in the channel, is 10 feet G inches water, rock bottom,
and strong current. A short distance further, 8 feet water and 12 feet 6 inches of slabs,
sawdust, &o., strong current,

- We then went around the Island to the north shove, found no slabs, or sawdust in
this channel, ‘which in places is naturally obstructed by cvossing reefs in the bottom.
On the Island side of it, we observed a jam was commencing,

In this channel, notwithstanding the strength of the: current through it, a solid
dam of slabs, edgings, &c., bound with sawdust was formed last year ; which after
broaking off from the shore was swung round by the current, and, as Capt. MoNaughton
believes, now forms portion of the mass which we examined previously on the south and

" lower side of the Island, » , .

We moved down the river again below tho Tsland, and found the steam tug “ Aid "
waa stuck on top of the deposit of slabs, &o., in tryiug to work round in the crooked
channel created by the deposit. _

~———-Wae again crossed the river-to -Messry; ‘Wright-and-Batson's whavves, and sounded
all along the face of them. We found no deposit.

Wa continued our examination of the north side of the river, further down, and found
nothing in the channel. Capt. MoNaughton now informed us that he had shewn us all
the obstructions from mill waste, he knew of in that portion of the river.

- - - As an examplo of the dificulty of determining; in a short time, the real nature of the -
bottom the following facts are adduced :— : ‘

Mr. Girard, a master ship carpenter, was employed last year to prepare “ ways” to
haul up & steamer for ropaivs. e laid down the timbers for it atout 1?00 yards below
Currier and Batson's mills, upon what he considered to be a solid bavk, but upon the
vessel being hauled up, her weight forced'the timbers through the hard crust, aud sank
them down several feet, evidently from a large deposit of sawdust having been covered
ovor by a thick stratum of other material, . i

aving now described the course we took in making our inspection of the Ottawn,
tho prinoipal ground of our enquiry, we return to notico the allegations in the petition
presented against the proposed enactment for the better protection of the navigation ; and
after that to offer some remarks upon the roports of Mossis. Greens and cAlpine, in
support of the petition,

In this petition it is asserted, that by-water cannot possibly bo prevented. On the
contrary we proceed to state cases established beyond question that it is perfectly possible
to do so with the exception of a trifling inappreciable amount. . .

‘At Bobca{gean, thero is a new and very extensive saw-mill driven by water. In the
coustruotion of it, the principle was adopted of proventing the sawdust grom gotting into
the river, and it has been oarried out most effectually as none of it can cACApe, BAVO 8

rtion so trifling ¢ not to b worthy of notice, which must find its way down by the
Etman, oonnecting the water wheel with the: saw gate. It may be said, therefore, that

practically, and so far as at all to injure tho navigation, the sawdust is excluded from the
water of the river, " : ~

kon in g line with the south side of the island, and nbout 250 fee LN S
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Mr. Boyd, the proprietor, has'it carted off to form sorvico ground and to back the
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oxtensive winrves, tho tronts of wiich 1o tattdswp-with-the slabs-&e
At Lindsay, there is also a saw-mill, dviven by water, to which a small furnace for

. burning tho sawdust is divectly attuched.  On our visit, the furnaco was found in opern-

tion, and it answored Hio purpose perfectly; when the sawdust-is thrown into it; howover,
when no supervision is expected, thova avo amplo opportunitics of getting rid of it by
simply discharging it into tho river {hrough openings loft for tho purpose in the floor on
which it is collectad.  As to the portion of sawdust created at steamn mills over the quan-
tity used up in the furnices, thove are sovoral creditablo instances whero it is n_hhze(l in
the formaion of piling ground, backing wharves, {c., among which may bo mentioned the
oxtonsive mill ‘ut the mouth of the Trent, owned by ‘Messrs. Gilmour, and that on the

wost bank of the St. Maurice, Messes. Stoddavts, propriotors. 'Tho patition under consi- "

deration further states, that if ansenactment compelling sawdust to Lo kept out of the
yiver is enforced, it wonld compel the proprictors of tho Chaudiera mills to close and
remove elsewhere,

From our observation of the very little expense attendant upon the collecting and
carrying ofl' the sawdust from thoso mills wheve it is practised, although by means very
insutlicient and very imperfect in comprison with what might easily ba devised, we avo
of opinion that the enforezment of it by logislative entntmsut, would entail upon the
mill proprietors genorally, but a very triling poreentago on their profits.

The principal difficulty to bo dealt with, is tho case of tho Chaudiére mills; Here
unfortunately many extensive mills havo been crowded upon a spaco 80 small as harely
to afford voom for tho piling of two or three days’ producs.  In more than ovo caso, 3t ix
stated that there is no piling ground attached at all. The possibility of depositing further
sawdust around those mills is utterly out of the question.

Three or four reasons may faicly bo given for all those mills having beon (ns it
searcely thought of. It iy now admitted by somo of the principal men in the trade, that
had they again to crect mills, they would adopt steam mills, from the power of placing
thom exactly in the spot thoy considerad most eligible, and the cconomy, aud certainty
of their steady working, irrespective of climate, &e. Secondly, the locality appeared to
atford an opportunity of obtaining their working power at n trifling outlay, and-to dis-
pose of their waste by simpl{ throwing it into the river, as there was no prohibition to
the contrary ; and, Thirdly, chat until a very late period, ghero was no facile route by which
their produce could bo sent to markot, but by the river; at tho head of the navigation of
of which, they naturally desived to have their mills.

The several additional routes afforded by railways now constructed, and about to be
constructed, will doubtless very much determine tho sites of mills lereafter, and the
adoption in most cases of steam instead of water for motive power.

Had stringent rogulations existed against the doposit of tho waste in the river, there
is littlo doubt, that even for water mills, a number of sitas, along the river, would have
boen-found, from timo to time uite sufficient for the demands of the trade.

. It appears tous, that the case of the Chaudiere is tho only one wheve any difticulty
is to Lo met with, in ragard to tho dopositing of the waste. As alveady stated thero isno
room for further deposit of it on the ground,

The proposition to get rid of it by combustion in cupoln furnaces, with tull chimneys
grated on top, and in convenient positions, is scouted by tho proprietors ag being in their
opinion, very likely to bo the cause of not only endangering their propertiss, but also
the safety of the city. Of this wo avo not-convinced from the fact that no such con-
gequences have attended the burning of all tho sawdust consumed in the Hteam mills, and
much greater safety, might be obtained Ly ieans of proper cupolas.  But leaving that
questim aside, wo believe that should it Lo eventually decided by the legistature, on
more oxtended information thun has yet been adduced, us to the injurious offects of saw-
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dust npon navigation,that none of {t shall, in any cage, beallowed to be thrown into the

rivers, these larger capitalists would soon devise means fgr otherwise getiing rid of the
e R 190 . : cyl oo

Lsance, the b At ml-fﬁmoﬂng%*ee&&.;.:mu‘ W
At Bello Ewart on: Lake Simcoe, much the larger portion of all the wasto Yroduced
by steam 1pills situated there, and producing as we are informed about forty millions of
_feet annually, has been for years snd is still burned on_tho ground, without any accident

having occurred ; of course we do not intend, by any means, to ay that suoch a system i3
advisable, but simply to shew that proprietors, so deeply interested, are not z%prehonsive.
It is further stated in the Petition under consideration, that the practice for fifly years, of
throwing all the waste from tho mills upon the Penobscot and Hudson Rivers into the

. water, has not injured the navigation. . . ; :
‘Wo were desirous of visiting the Penobscot, Miramichi, 8t. John, and the 8t, Crolx

us tho influence of the tides oxtende, we did not considor their cases analogous to those

of the rivers we had to report upon ; but theve may be some rivers in the States upon

which lumberiag is carried on, similar, as regards their constant down currents to the

Ottawa, from an examination of which, and of the upper portions of the rivers named,
valuable information might be had to bo n guide for the course to be adopted here.

Opposed to the statement in the Petition respecting the Penobso.t, we have quoted
from General Thom's report (seo page 42) that such disposal o1 the wasle has greatly im-
paired the navigation of the Penobscot River——that the waste is forming constantly, in-
creaging obstructions to the navigation, and had attracted publio attention so strongly that
the throwing in of slabs and sidings is new pusitively prohibited by statute, and that it
-was very much to be regretted that sawdust was not included, but it is belioved that it will
be at an early day. . , _

That similar injuricus effects aro produced in the Miramichi River, from the same
causes, is distinctly shewn in the communication of the Hon. Mr. Muithead (sebpages 44,
45, 46, and 47), and so strong is his fecling as to the great necessity of effectually stopping

~“thy disohinrgs of mill waste into Tivers; thmb-ho-recommoiids-thiat tho penalty for doing so
should bew;%'e imprisonment of the proprietor or the person in charge of the mill.

"The views of Professor Greene, upon the subject under discussion, are bLased partly
on n long series of ably arranged theoretic calenlations, in which My, McAlpine expresses
his full concurrence.

Tiideed tho views of the two gontlemen are alike, and oxpressed in nearly the same
words, 5o that iv appears to us unnecessary for our purpose to do more than comparo
Professor Greeno’s conclusions, with those we have drawn from- the results of our own
examinations; more especially as his viows are shewn from the reports to be diametrically
opposed to those of General Thom, and the Hon. Mr. Muirhead, -

Besides the caloulations adverted to, the corrgetness of which is not to be disputed, -
Professor Groene states, he is confirmed in his opinion also by the experiments he has made,
to which, with great respect, we cannot attach much weight. The results whioh could be
doeducied from the -diminutive scalse upon which his experiments were made, namely by
passing sawdust and water through a shoot of but 4 fest in langth, 3 inches square in section,
and made of smooth boards appears to us very insutticient to determine the real practical
offeats of the vast volume of water, passing down a river such aa the Ottawa, varying as
it doed, so’immengely, during its course, in breadth, depth, and velocity ; its bottom in
some places crossed by projecting ledges of rock, and throughout varying in ite character,
of which Professer (ireene has nade no gxamination. No one will deny that.to obtain
with cerfainty the true velocity at uny one point, the actual section of the water theve, .
must be acourately nscertained, as it together with various othor concurrent oircumstances,
v}ilz; ,nlat\ilm of bottom, the dirvections of and turns in the channel &o., &o.; &o., must govern
the velocity.. . - , - ; o

In aiming to obtain this section, Professor Greeno assumed breadths and depths,
which he took from Maps that had been some yeare before made at different periods . under
tho direotiggifsl,lw:. Shanly, and J. O, Clair';:e, Civil Engineors, whose services had beep

" Rivers, but had not sufficient time. ~ Thoss Tivers, liawover aro all tidal vivers, and sofar
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engaged by Governmont, to submit plaus &e, for the improvement and extension of the
—OttawnRiver-Navigation-—These-maps-were, o y ;

for which they were made. They ave drawn in part from actual survey of intricate por-

tions of the line, necessary for the determining of the position, and nature of the works

of construction ; for the remaiuder, they were but compilations from maps previously

extant. ]
» Itfis reasonable, therefore, to infer that, as the maximum depth proposed for naviga-

tion was about tefi OF twelve feet, they did not permit time to be unnocessari!y lost in
determining the depth much below that. The same observations apply with even
more force to Lhe determining of the breadth. In thoso parts of the river where by a
glance the breadths were seen to be far in excess of that reo%uired, they certainly would
not waste time in ascertaining whether it was 1,000 or 10, - X

roceived, the correctness of the data assumed by Mr. Greene, in determining the sections
and velocities of the current at the various poinls so minutely as down fo the fraction of
0.20th feel per second, is to us very questionable. -

0 feet; If this inference is -

1

r reliable for the purpose  *

* Before or since making their roports, we are not aware that either of thess gentlomen
had over examined the Ottawa River. ,

Professr Greone, from his theoretic caleulations, states that sawdust and sand com-
bined cannot be found under any civcumstances ;. and further, that, when sawdust may
bo tempovarily lodged in a channel, it is swept of by the next freshet. Our examination
(sce pages 17 and 18,) shew the contrary,

Professor Greeno further says, that sawdust alons can néver form obstruotions in
the _hanuel. Our examinations do not shew that there re any bars, up to the present,
of sawdust in the navigable channels, which obstruct the nevigation of them. But those
cxaminations, as well as the various authorities quoted "herein on both sides, of the

*  question, establish elearly the fact, that the admixturo of sawdust has a very considerable
-and -injurious-effect in binding -together,-and converting -into a- permanent dam-.or. bank,:
the slabs, edgings, &c., which in the first instance me: ely lodged on he bottom.

(eneral Thom illustrates forcibly, in the cage. of the Peinobscot, the injurious effects

of sawdust thrown into the rivers, by its forming, in the slack-water parts of the navigation,

~ “extensive and shifting shoals, with narrow and crooked chanmnels, Thene effects have not

yet Leen produced in the Ottawa ; bus it is not easy to foresee what the result may bo

horeafter, from the dischmige into it annually, as at present, of about eight millions of
~ubic feet of sawdust alons, irrespective of the slabs, edgings, sidings, &o.

Ag to the correctnuss of the conclusions of Professor Greene, derived from his calea-
Jations of the velocity of the current in sovernl parts of the Ottawa, as w)ll as also upon
his own experimrnts, e have venturedgto express our doubts. First, bocause the data
upon which his cvviations’ave founded do not appear to us to be derived from distinotly
established saiis, =s .2 breadths, depths, &c.; ani, secondly, because we look upon the
scale upon which Jus experiments were made as being much too diminutire to derive
veliable couclusions from. (See pages 72, 73, and 74.)

As before stated, neither Professor Greone nor Mr. MeAlpine has over oxamined
the Ottawa ; they, theretore, canmiot ‘be supposed to Lo acquainted personally with the .
character and irregularities of the bottom, av.d a vaviety of the circumstances which must
materially atfect the natuve and places of the deposits. K

The six specimons of tho bottom, which Professor Greene says he examined and °
could not find any traces of sawdust in, wore furnished to him, not taken up by hivagelf,

Mr. MecAlpine states ho had many occasions of seeing the material taken from tho
bottom of the canals, and never saw any sawdust in them, .

To ascertain with certainty whether sawdust does exist in such materials after long
immersion, requives very close attention. )

Soveral of the specimons we ourselves collected from the bottom, at the Petite
Blanche, Lo Lievre, and elsewhere, when exarained immediately on being taken out of the
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1

e s AT R AP

e



.

36 Viotoria.  Sessional Papers (No, 29.) A. 1878

z

water, we set down as containing but a very /' "«ng proportion of sawduét.; but subse-
examining the same specimens whe.. dry, we found the proportion of sawdust

—q
oumbined with the sand to be much greater. - ~
After having mado the examinations (detailed in the foregoing) of the River Ottawa,
at and below the city, we went by rail to Arnprier.

777 On aniving there, wo mat Mr.- MoLachlan, of tho firm-of Messrs—MoLachlan and -

Brothors, who are the proprictors of mills at that place. This gentleman arranged to
meet us next morning, at his mill. We did not find him tl:ere, but we met Mossrs.
Meech and Kingston, Who respectively manage the concerns of Messrs. Convoy and the
Hon. James Skead on the Madawaska, by whom we wero conducted to the extensive
Government boom at the mouth of that river. Most of the waste from these mills
appears to bo discharged into tho water, at.the” lower end of tho boom, near a small
island. Thoro i3 a great sccumulation of sawdust brought down from Messrs, MoLach-
lan’s mills. and lodged thero. Tho depth of wator on this bank, at tho period of our
visit, varied from oight inchea to five feet.- The water in tho lake then 8tood, as wo

seriously interfores with the lumbering oporations within it. We saw a very large
number of heavy logs lying on top of the bank so formed within the boom.

A littlo more out in t=e lake, and parallel with the boom, there is a sand bar stretch-
ing down a considerable distauce, and upon tho shallow pavt of this bar, and between it
and the shore, the sawdust has gathered, and continues down along it. Should this depo-
sit i)f sawdust continue in its present position, the booras will in a little time bs renderéd
useless. : . TR

The amount of lumber produced nsunually at Mr, MoLachlan's mills is about twenty
millions of feet. - :

‘Wo noxt visited Carleton Place, and examined the mills ther ; a steam mill owned
by Mr. Caldwell, and water mills owned by Messts. Gillies & JioLaren. Mr. Caldwell ia

.~ bnilding and Messrs.. Gillies & MoLaren have built o cupola furnace for tho burning of the

§  — were informed; oo foot six inchies-over- low-summor-lovel—This—filling-up-of-the-beom——

waste, which works satisfactorily at a very trifling expense, and gives no trouble.

By a simple contrivance, the slabs, edgings, &c., are put in cars which runon a tramway
to tho mouth of thoe furnace. On arriving there the load is tipped or dumped by a boy
into the fire. Below tho mills, tho river is clear of waste of evory kind, except sawdust.
The mills of Mr. Caldwell, and of Mossta, Gillies and MeLaven produce annually about
twenty five millions of feet of lumber.

Wo next proceeded to Napanes, and at onco put ourselves into communication with
the Mayor, and sevoral othor gontlemen interested in the navigation of that river.

At the foot of the rapids, immediately below the mill in the town, theveis a very
groat amcunt of waste for some distance down, in fact the course of the river has been all
but clesed, and the navigation stopped. '

.A channel has lately been dredged through it which is very narrow, not allowing two
vesse's to pass each other. 'The stuff Lrought up was compsed of stones, gravel, sunken

. logs, slabs, and some sawdust, but a considerablo avea of the river, over which there was

formerly from 8 to 10 feet of water, and which, within the recollection of Mr. Herring,

* was available for steamers and other craft, is at presont filled up and dry.

Woe drove up tho river to a large saw water-mill, about 8 miles above the town,

worked by the Rathbone and Sons. It wonld appear, that, for some time past, appliances,
but of & very imperfoct nature, have been made use of for carrying uway the siabs, saw-
dust, &e., for tho formation of servico ground, &e., and the making of wharves. This
was the caso at the period of our visit ; but from the several banks of refuse wo observed
ot sundry parts of the river bolow the mills there is no doubt that a large quantity of the
waste is occasionally thrown in, g .
“There are eight saw mills above the town of Napanee, nearly all of which deposit
wasto in the river. ) '
Wo thon obtained a small hoat and went about a mile down tho river to 2 new steam
mill; a bar has been formed there also, but ilt:s chiefly of sand. A large bank of sawdust
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i has heen formed along the side of the river, there being but little curtent in it, In the
fip centro of the river, excopt at_the places al ;threret tion:

A bottom is pure sand from which it is to be inferred that the sawdust not deposited Qn’th‘e
1t . bank above méntioned is carried into the Bay ov arm of the lake leading to Bellevilie. '

T -A-Jarge proportion of the deposit directly.at the foot of the rapids at the towi, fs
" water logged bark. ‘This accumulation of bark is owing to most of the logs being boomed
in the r. .r for two years, the smallness of tho stream not pormitting i_ to bo (a4 the
lumbermen say) driven in onc season.
; The logs in the river are in a great part stripped of their bark, hich being very
j S heavy-sinks on falling into the water. The lower part of tho bar is much .nixed with slabs,
U | 2 cdgings, &c., and with but little sswdust.  Tn tho opinion of the gentlemen of the town
ascompanying us, but little sawdust would Temain in the Tiver, but for the'slabs,” &o.,

Arar. which collect in it. o

i After finishing our examination at Napanee, we proceeded to Belloville. We arrived

- it T T e e

; -———— . there in_the evening, and_early next morning waited_on_My. Flint, the Mayor, and also
4 upon the Mr. McKenzie Bowell, the representative of the County; upon Messrs. Brown ‘
{1 and White, M.P.s; Mr. Vandusen and others.

i Having procured a boat and crew, wo commenced our examination of the harbor and
entrance to it, attended by the Captain of a schoonor, who had traded to this part for
many years ; we were informed by him that the entrance channel from the shifting of the
sand, has to he buoyed out every year, that when this is done, a fair but not straigh
channel, with sufficient water is o{)thined. . ¢

_ SouNDINGS ‘AT BELLEVILLE.
Outside the harbor, in a direct line with Front street, at intervals of about 100 yards :

1st 14 feet of water, 12 feet of sawdust down to hurd bottom.
- m—— """and’ 6 ’“Tj,’ e T _’1:,’,_“1;2: .:,5f:2',‘,7:7li':'?vf: l,’i’f S :.‘.;_Z.'_t.::“,—":';'l":: it
:?rd 4, » » ”
Ship Channel :—11 feot of water—4 feet sawdust,
__East Side Channel .—6 fect water-—3 feet sawdust.
2 ‘
Channel near entrance to Harbor :—10 foet 6 in. water—3 feot sawdust inhard Lotlom,
p |
11 0 :,, no s&\vdust:-’-—hard' ro,(;k.
Near Island :—9 feet water—no sawdust—grave),
w o rock.
West Side Harbor :—6 fect & hard bottom—no sawdust —gravel,

ot T A B e

et

if
3 \ S '
!‘, Main Channel in the Harbor, East Side :—10} foet water--no sawdust—grave).
' 1. o s 10} » » “»
3 i :& . 11 ” ” »
; g . . 11, 3 feet pina bark,
. r Opposite to Mills, East Side of Harbor :—8+6 water—3 feet pine bark--no sawdusat.
3 2 86 , 3 » »
Y ; 70, 0 2 » »
% 3'6 ” 1 1) ” -
b ] '6 i1 2 » »
s ‘ 38 ”» :ra ol ” )
! . v
i — e ....8‘0.__,,,,__wrock S ::_,,.___ -
70, " "
\ ) 6.6 » }1] ”
. In the roadstead, the deposit iy pure sawdust, at the ‘entrance to the Mabor it is
mmg bark and sawdust, and within'the piers it is chiefly dark with some sawdust and
gravel, \ o
‘20
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e e i

3 " There is'a'very extonsive boom, close to Bolleville, anchored immediatoly at the fa0t.
¥ of_the ranids thers: and a very large collection of logs, off whick the bark is stripped in
. thefr pasaage through tho rough rapids. This bark is carried” cown thie vopids; md-from
E its weight sinke at once in tne inner harbor. It ia chiefly by the lodgment of th's bark,
and v the stoaes and gravel brought down on the break up of the ice, that this harbor
" guliets. T T i tho outer portions-of the harbor;-and-the éntrance and channels leading tost,
that - cipally affected by the doposit of sawdust. And notwithstanding that the
4 dop' » ' ese cﬂgnnels is aunually found to be sufficient for navigation, yet much
& mo. . . .o vesults from the variations in their courses and dircctions, causud by this
3 deposws . sanwdust, thereby creating the necessity of Luoying them out anew every spring.
Yiaving concluded our examination at Belleville, wo drove up to tho mwouth of the
"I'ven; where the Messrs. Gilmour & Co., of Ottawa, own' ope of tho finest steam mills
A probebly in the Dominion. It has ull the modern improvements} the nrrangement by
= whinh the waste, required for tho furnaces, is conveyel to them, is vouy complete, and -
such of it as is not required for fuel is otherwise utilized. None of it is allowed to
TR eicapo iiito thiswater. : e
. ‘tho place next visited in this section was Shannonville, to which we were kindly
A -accompanied by Messrs. Bowell and White, M. P.s. The riveras- this place is affected b
3 the dischatge of sawdust in much the same manner a3 tho riverat Najpanee, and although
in a smaller degreo on account of its lessar sizo, its navigation is equally impaired. BSome
g years ago, as stated by Mr. Holden, an old resident of the villugo, barges and steam tugs
= ould ascend the river to within 80 rods of the villago, und lie nloiigsido the bank to load
| wath staves, &o., for the Quobeo market. No vessel can now get. up within half a mile \
of the old dock. - From the presont head of navigation, for a length of from half to
-three-quarters of a milo on each side of the stream, are largo deposits of slabs, &c., the
channel is thereby rendered narrow and crooked. : .
From the saw-mills below the villige soinia of tlio Waste is curied away during the day.
~—From tho head of -the. present navigation down to the.lake, » vessel drawing 018%‘ feet, of
water ean at present fieely pass up and down, but at this point « Jarge bar of sand extends~ ==
quite across, with a small portion of sawdust intermixed. o
"The channel thero is so narrow aud crooked that it is searcoly possible to get & scow
up throughit. Inlow water, o great deposit of sawdust takes placo on it, which in
i - freshets or & galo from the lake is removed. ) )
13 The remains of these deposits of sawdust, on our visit, wero visible along the shore
for a conslderablo distance. Upon tho bar there was not over five fect of water at tho
time of our inspection. i
By somo of the replies wo received to tho cirenlarg wo had addressed to mombers of
Parliament, and other parties interested in the munintendneo of the nnvigation of the line
of waters, usually understood to come undeor the liend of the *‘I'rent Navigation,” theso
are Bobcaygean, Fenelon Falls, Balsam Lako and Lindsay.
The engagoments of two of the undersiymed rendering it absolutely necessary that
_they should return to their homes, it was settled that Mr, Killaly should procced alono
a}x make an oxamination of the nbove-m\med\p\l‘uces. Tho following ave the results
of it :— .
Having hired a boat, he commenced up-stroam\ﬁf the villago of Coboconk in the /
« Gull River,” an oxtension of tho Trant. At this villago a dam was constructed across
tho river, creating & fall of from six’ty eight feot, by which a sawmill was worked.
The whole o% tho waate from this mill wus thrown into the water. It is no longer
2 worked and.is in ruins, bul it is understood thet n new and extensive one is about to he
3 erccted.._ About six_wmiles above Coboconk, en tho river, is' McLauchlin's sawmills, also
depositing all the waste in the river.  Froni Coboconk down to the upper entrance of
. Balsam Yake (about two miles) slabs, edgings, &o., aré to he r.ccn, in some cases in large
* quantitios. nlong the shore; tut little sawdust was observed, and the navigation was
unichstructed by it. - From this point across Belsam Lake, about four miles;the haviga- -
‘tion is not interfered with. “Immediately:ablxtho Jower entrance to this lnie, woross that
- .3 !
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t of the river which connects Balsam Lake and Cameron’s Lake, thore is a swing
ridge, the_span_of which is very insufficient for the passage of steamers and barges.

Close above and balow this bridge there is a shoal with not more than four Teet of water
. upon it, at the time wuen the level of the river was about 18 inches higher than extreme
~+  low summer water.

Threequarters of a milo helow the bridge a lock and & dawm across the river were
constructed a few years ago ; the fall at which is from two_to three feet. Bolow this
lock and dam to the upper entrance of Cameron's Lake, there s, in sfavoral plao9s, a quantity
of slabs but no rawdust, What the parties interested in the navigation complain of here, is,
that thetortuous branches of the river are in spring so completely boon.‘xe'd up nnd_ﬁlled with
logs, and that for a considerable time they had to suspend the running of their steamers Q
and barges, and finally towithdraw thom from that portion of the navigation altogether.

A short cross cut from a sudden bend of tho river to the lake would completely
remove the cause of this complaint. It also could be used for navigation, leaving the

e _ whele of the river_to_be_boomed off in such u way as to suit_the requirements of the
soveral lumbering parties. From tho head of Cameron’s Lake down to Fenelon Falls,
about three wiles, the navigation is unobstructed. At tho falls the water drops down
perpendicularly over a ledge of limestone rock about twelve feot ; thia fall is incroased
-a few fect by the dam which has been built upon the top of the natural lodge of rock
for the purpose of increasing tho depth of water nbove. If this dam lad been raiged a
few feet more the navigation would have been much improved, and the building of the
present lock near Balsam Lako rendered unnecessary.

FrNELON FaLLs,

Thero is a considerable and rapidly increasing villago hero, and two water gawmills,
one on cach sido of the river immediatoly-at the town ;-that on-the south side-js a -new
mill, producing in the scason from eight to nino millions of feet of lumber, In this
establishmont thoy profess to disposo of the wasto by carting it away and -burning it ;
lowever, but very-little traces,'if any, aro to be found of this being done, but on the
contrary, overy facility afforded for the direct discharge of it into the water underneath,
thvough openings loft in the floor under each gang of saws. The foreman stated that tho
sawdust is gathered, filled into large wheelbarrows, wheeled to and tipped into & hopper
in tho corner of the mill, from which it is drawn up by a contrivance for that purposo

l()vor);x;nmort‘ecl; and insuflicicnt), and is ultimately tbrown into waggous, carted off and
wrned. :

On inspection the traps in tho floors were found all open, and ono entiro side of the
hopper was knocked out, thus presenting a large aperturo for the sawdust, if wheeled to
it, ta full into tho river. Tho wholo of the bark—no inconsiderable uantity—is thrown
from an opening in the uppor floor into the river. In the mill on the town sids of the
river, the produce of which iu stated to Lo about six millions of feot of lumber aanually,
1t 18 not pretended that any means are taken to dispose of all the waste, otherwise, than

. by throwing it into the river. Near the entranco into the lako, thero are two largo steam
saw mills, ono cn each sido of the river. Most of the sawdust is consumed in the urnaces,
but the renainder, and a largo part of the wasto generally, seems to find its way into the
yver.  Besides theso mills thero uro two small steam mills at which shingles, &oc., are
produced.  Tho aggregato produce of the mills below tho falls is estimated at 34 millions
of foet axltltla!ly. In the spring tho river from tho town to tho lake is almost wholly
blocked up with logs, and the steamers have to stop at tho lower mill, near tho lake, and

- land their passengers on rafts or logs lying there, ,

Over a large avea at thé.head of this (Sturgeon) Lako, slabs and sidings, &o., have
sunk, seriously intorfering with the navigation, when the water in the lake is low-—
thence to Bobcaygean there are no impediments to be found,
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BOBCAYGRAN.

large gart, of its wasto into the river, directly at the tail of the look, theroby causing con-
siderable and constant obstruction to the navigation. Tho old mill is no longer worked.
Mr. Boyd, the proprietor, having erected in its stead u splendid water mill, on_the other
side of the river, B ST U e :

"This mill was constructed on the principle to admit of no waste from it getting into -
the river, and it has been most effoctually and satisfactorily cavried out—aus it way justly
be said that tho trifiing amount of it that finds its way down by the * Pitman" g;
unworthy of notice—thoe whole of the waste of overy;description is utilized.

Scuaoa RivER.

Across the lako no impediment is found until reaching the mouth of the Sougog
__River, thenco up_ to_the town of Lindsay in tho comparatively still water of the cireuitous
channel of the Scugog, and throughout,a quantity of slabs, &c., is found. ~ Bomo very bad ™
bends in the river leading to it have been improved by Government, but there are others
«qually in need of such improvement,

The Scugog navigation passes through the town of ‘Lindsay, immediately thereat is
a look and » dam across the river, and on it @ fHour mill- and saw mill, both driven by
water, Tho saw mill produces about two millions of feet of lumber ennually. 1t has a
small furnace immedatoly attached to it, which, when used, answers the purpose well;
but appearances below it but too surely indicato that this furuace is not oonstantly
rosorted to. , .

The proprietors of the saw mills below it complain that the quantity of sawdust
going down seriously interferes with thoir feed pipes. Tho interosts of this navigation,
of no little importance, appears to have been very much overlsoked. Indepondently of
the impediments from slabs, &c., this neglect “is shown by th> manner”in~whiclthe — ~———
wharves constructed by the respective saw mill owners, for their own use and convenienca,
have been ullowed to-encroach on the river, and also by the.very awkward direction, so
far as navigation is concerned, of the railway bridge across it, to stecy through which, in
the narrow broadth of the river, the stenmer or barge has to swer nearly across the
8 streamn, and almost beforo her stern is free of the bridge, she is stem on a saw mill wharf,
@ projecting into the river on the opposite side. Tho free use of the Canal also for the
¥ town purposes is greatlf' obstructed by the mannor in which the railway, with its freight
B  sheds, &o., have been allowed to be located.

Tt is further complaingd of, that it lies within tho power (which is ofton exercised)
of tho mill proprietors at Bobeaygean, and of the awner of the mills on the dam, across
the river in tho town of Lindsay, to draw down the water below the level required for
navigation (both above and below the town), much obstruction to which is theroby
frequently caused. )

River MUSROKA:

The navigation of the threo considerable Lakes, 8t. Joseph, Rosseau and Muskoka,
has been connected by means of a look, &o., lately constructed, a short distance below the
wedt or lower end of Lake Muskoka ; at the upper end of it the River Mnskoka enters ; .
at a distance of 7 or 8 miles it divides into two branches. On the east one, about two
A8 miles up, are the «“ High Falls,” of about 160 feet. The north branch contintes navig-
M abls up to Bracvbridge, ths county town, of  respectable size, end rapidly increasing.
8 Horo also are considerable falls, the foot of which is the head of navigation: .

In the immediate vicinity of the town are two steam saw mills, and a water saw ;
mill ;. within a few miles of the town, further up the. river, ave thyoe niore water saw '
mills. The waste from all the water saw mills has hitherto been thrown into the. river
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Finally—after caveful consideration of all the circumstances, and keeping in view the
importance of both the great interests involved, we respectfully rocommend :— T

First—That & Bill be introduced into the House of Commons, by which it would be
enacted that the throwing into any lake, river or stream whatever, of any refuse frot’
sawmills, oxoept sawdust, shall be strictly proliibited, under severe penalties, to be

fixed on; and that such Jprohibition shall Le enforoed from the ‘date‘o}’:he passing of
such Bill, '

Second.—That no opening whatever, shall be permitted to be ir. the floors or walls of an: :
mills now in existence, or to be erecthd, except those required for lighting and ventil- -
ation, and all such openings shall be fittod with gratings, well and permanently secured: sal
and fixed, the openings through such gratings not to exceed one inch square.

Third.—That an officer should be appointed under this Act, whose dutyit should be to see ° )

that the provisions of this Act woro strictly carried out, such officer to be empowered
. to summon before any magistrats of the vicinity any party he would detect, or have i
--——-—satisfactory evidence sgainst of having contravened the provisions of this Aet. - — 2

Afterall descriptions of sawmill waste, expopt sawdust, have been prevented by this

Act from being thrown into any lake, river or stream whatever, should it be proved to tho

satisfaction of the Governinent, that tho continued discharge of pure sawdust does and will

impair the navigation, or create in:pediments there to in any manner, the Government shall

have the tpower in such cise to exclude it in tho same manner as provided against the
t!

.deposit of the other refuse, 8ix months’ notice thereof to bo given to the mill proprietors.
Al of which is recpectfully submitted. -
R Hamivrox H, KiLravy,
Chairman,
o R. W. 8ugragnp. o

. JouN MATHER.
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LIST OF ' APPENDICES.

1. Copy of a Petition signed by Messrs, Gilnyur & Co. and 17 others, against the Bill fntroduced
fnto the House of Commons by R. J. Carbwrright, Esq., M. P, for County of Leanux,

2, Copy of 1st Report' of Prof. Greene to Mr. Bronson, on subject of Commission,

‘3. do 2nd  do do do do

ceomrrmnere -4 Copy of Afdovit of Hon. W, J, MoAipize.
5. do Report do do N i
6. do Affidavit of Thomas McManus.

7. do do Jeremiah Finch,

8. do do Levi Young,

9. do do Henry Swalley.
) 10. do do  J.M. Wilson.

11, do do John Keena‘n.

12, do " do David Underwoud. .

13, do do . Joseph Russell,

i«!. do Letter from Geo. Richards to Mr, Bronson.

13. do do J udke Rosekran to Commissioner of Public Works, Ontario.

16. do Affidavit of D. H. Sullivan.

17, do do A. Sherman,

18, do —— . do Geo, Sa&crlce. .

19. o do Col. J. W. Morgan. ' 1

20, do do Geo. W, Nelson. .

21, do do W. Coleman,

22, do do Orson Richard, VI

23, do Memorandum from A, J. Russell, Crown Land Department, ou the Water Shed, &e. : i
of the Ltiver Ottawa, ' : T

214, Communiéatioq from Gencral Thom, Bt, Brigadier General, U, 8. Anrtillery, to Hon. H, 11, g
Killaly on subject of Commission, . Ay

23. Cowmunication from Hon, M, Muirkead to Hon, H, H. Killaly on subject of Commission.
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APPENDIX No. L
To the Heuse of Commons of Canada in Poilioment assembled.
The Petition of the Undersigned, humbly sheweth :—

TiiaT, your Potitioners reprosont a very large capital invesici at the Chaudiére, and
elsawhere on the Ottawa and its tributaries, by thomselves and others employing at least
8,000 roen, aud 3,000 tefims, and producing n very large addition to the exports of Canada,
amounting to 400 millions of feet of lumbor, and four millions of dollars of value
annually. ‘ - '

THAT, the proposed legislation, with regard to navigablo rivers and streams, will act
most injuriously on the important interests your Petitioners represont, inasmuch as the

-~ millsthey work; being water mills;it-is impossible to prevent- sawdust falling into the river, ...

and that the enforcement of the Bill will, as your Petitioners bolieve, compel them to
close their mills, and remove their operations to other localities, where steam power can
be used, thus injuring your Petitioners, and also the City and other districts affected.

TuaT; your Petitioners recognize fully the importanco of maintaining the navigation
of the Ottawa River, in which they ore largely intercsted, but they represent they are in
o position to prove, as woll from the result of actual investigaiion of the River Ottawa,
a8 from the experience of similar operations during fifty years past on the Huwlson and
Penobscot Rivers, that navigation is not injured by tho fatling into them of sawdust,
which is carried off and dispersed yearly by the spring freshets.

Your Potitioners therefore pray that the subject may be fully investigated, and that
opportunity be afforded them to submit scientific and practical ovidence in support of the
nllegations of this Petition, in order that a grave injury and injustico to a great industry,
may not be unwittingly perpetrated. And your Petitioners, &e.

(Signed,) Giusorr & Co., and 17 others,

Trué Copy. s W. B. Linpsay, .
‘ Clerk H. of Commons.
Clerk’s Offica, House of Commons, 29th November, 1871.

————

‘ APPENDIX No. 2.
(Copy) ‘
‘ H, F. Broxson, Esq.,
Ottawa, Canada.

Str,—I have examined the question submitted Ly you, asto whether thero is any
reason to apprehend tho formation of obstructions to tho navigation in tho Ottawa River,
as the result of tha deposition of the saw dust mads by thio mills at and t.bove the City of
Ottawa, when the same is cast into the river. ) :

‘Before and during tho investigation I conferred with the Hon. W._J. XcAlpine,

with whom I have had tho honor to be associated, and with whom I consulted as to the
lino of investigation to bo pursued. The conclusions to which 1 have been led have been
submitted to and discussed with Mr. McAlpine, who, I am:happy to say, entively conourq
with me, and who will so report to you. : :

.
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In considering this us a purely engineering question,
rally present themselves.

First.—What are the causes which induce the formation of bars and obstructions in
navigable and other streams$

Second.—What materials usually compose such bars and obstructions §
Third—What are the specific gravities of these materials § and

Fourth.—What velocities of current are’ necessary - to take up and transport these
materials to the point of final deposition in the bar ?

Having answered the severul questions, it will next be nrcessary to énquire in regard

to the specifio gravity of saturated pine saw dust, and the velocity of current necessary to
take it up and transport it.

Those questions will be considered in tho order in which they aro stated.

the following questions natu.

" "CAUSES OF THE FORMATION OF BARS,

When the velocity of the current in any stream is sufficient to enable the water to
&cour or abrado the materials composing the bottom and sides thereof, these materials will
be taken up by the moving wators, held in suspension in it, and transported down stream,
until, by a widening or deepening of the channel, or both. combined, the section of the

stream becomes 50 much enlarged, and tho velocity of eurrenit so much reduced, that the
floating materials can no longer bo held -in suspension or transported.

» J—
When this occurs, a deposit takes placo, which continues to increase, .
water arriving at the point continues to be charged with the heavy materials. In time,
" if this process be continued, the result is the formation of a bar, which if the stream be used
for navigation purposes, may prove to bo a serious obstruction, and one requiring removal
by artificial means.

In some streams the formation of hars is

so long as tho

a continual process ; in others, bars are onl¥
formed during freshets; when the velocity i the current, ordinarily too low to effect ™

disturbancs of tho materinl of the bed, becomes temponarily suflicient to take up uud
remove large quantitics of this material to decper-and wider streams Jower down,

These deposits occur, not only in the channel and its immediate vicinity, but also in
eddies near the margin, and i i '
and abutments, which H2IVQ 1)
it from its natura] course,

MATERIALS DEPOSITED IN BARY,

Tho materiala usually deposited in bars and other o

mud;-coarse and fine sand anil
- chips, sticks, leaves, and other

detrital matter,
Generally, however, hara

aro principally composed of mud, sand and gravel,

gravel; to which are sometimes ndded water-logged timber

.

BPECIFIC GRAVITIES OF TUE MATERIALS,

Beforo giving these, it is well to note, that the ultimate
may be quartz, feldspar, mica o
specimons of sand or gravel.
It will thereforo
substanzes,

particles of sand and gravel
Lo all combined in the same
may bo mingled with gravel,
&8 of a considerable number of-
eposit of sand or gravel,

r slate, or these materials nmay

Pebbles also of different kinds

Lo necessary to presont, the specifio geaviti

in order to include all that may be found in a ¢
28
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The following table gives tho specific gravitiés of a sufficient number of these mate-
rials, and jnoludes alsa some others which have been found in metion, near the bottom of :

the Hudson River :-- . -
Material, Specific Gravity. « Material. Bpecific Gravity.
Clayinbulk.....cooovuiveeensones 103 Limestone....o...covies 18

e eenvene

L Cornmon 501l 10 ULk, «verersvnrvvrrs 18 MArbIo . vvevs +usesmmesssimsnasss 270
Coal, bituminous. . vsevesseeensenann 137 B0 coerveereeeriraterrinerenss 280

Conl, anthracite «vcevevasrmnerine, 144 Mica .o, 2.80
o Ceeveraerersesssiasses. LOL Sand, inbulk..icieiiiiieiiiiin 1.80
Earth 10080 o o s convevesorseresnsmenees LBO Slato. oioviiiiiiiiieiiininnn 2.67
GEADELE. + o« vvveererssvensrnornesnss 262 StONS, COMMON woivevsvesvnreneves 262
s s J O P 2.70

In regard to those materials designated in the above table as “‘in bulk,” such as clay?
common soil, loose earth and sand, it is to be remarked that the ultimate particles, except
such as are of vegetable oriii;l, are mucl; heavier than is indieated by the tabular numbc'm.

» hoing_made of .quartz, foldspar, mica and slate, whose specifio
gravities vary from, say 2.50 to 2.80, we should not expect it to be disturbed by the 8amio
current which would take up siogle particles of the same magnitude, whosospecitic gravl-
ties weio only 1.80 or equal to that of sand in bulk.

VELOCITIES OF CUMRENT REQUIRED TO TAKE UP AND TRANSPORT DIFPFERENT MATERIALS.

Upon this subject there are many authorities, 1’Hubuisson, an eminent Fronch au-
thority says :—¢ When a proper relation is established, 8o that the channel contains all the
water brought down by the river in its great freshets without injury, it is said to have ac-
quired stability, and the regime of the viver is established "—-“The velocity of the regime
is strictly related to the species or rather sizo of the substances which form its channel.”
Du Buat has made some experiments upon this subject of great interest. He has taken
different kinds of carths, sands and stones, which he placed in_succession upon the bot-
tom of a wooden canal ; by inclining it difterently he has varied the volocity of tho water
passed through it, and has verified how much is necessary to put each substance in mo-
tion, he had for )

Potter's Clay.csviseicersarnen

vreennenes. 0,264 feet per second.
Fine sand.vociveinnnianennansenianneess 026349 do
Giravel from the Seine, (size of peas) 0.6233 do
Pebbles from the sea, 1 in. in dia ... 2.132 do
Flint stones, size of hen's oggs....... 3.281 do

Ho then spread a bed of sand upon the bottom of the canal, and caused the water
to run over it with a velocity of 0.984 feet por second. )

Under these conditions the particles of sand were found to be moved forward at the
rate of nineteen feet in twenty-four hours. .

The velocities given are those which are just sufliciont to disturb the various mate-

& —-rials-j-higher volocities would be requived to taks up and carry off these materinls,

David Stovensen, O. E. in his work on * Can:il and River Engincering,” page7143’~ :

gives the following as-the results of experiments mado by Bossuet, Du Buat, and others
on the size of detrital particles, which streams flowing with different velocities avo ca-
pable of carrying :— L - :

0.25ft. per second=0.70 mile per hour will just begin to work on fine clay.

0.50 lo 0.34 do will ift fine sand.
0.6%7 do 0.45 do will 1ift sand a9 coarse_as linseed,
1.00 do 0.65 do will sweop along fine gravel.
2.00 do 136 . do will roll along rouaded pebbles, 1 inch in
- ' diamenter.
3,00~ -~do—— 2,045~ —do will sweep along slippery angulated stones,—
_ sizeof an egg. : .
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Lewis Gordon, Regius Professor of Civil Enginecring and Mechanics, in the Uni.
in his synopsis of lectures on Civil Engineering, page 16, 8ays:.—
*“ The relation between tho velocity and the quality of-deiritus carried along the rivers is

versity ‘of Glasgow,
illustrated by the following facts : —
MATERIAL TRANSPORTED. VELOCITY OF STREAM AND SURPACE,

Fine clay and lime....ccovuvrreneinnnnnn. 0.67 feot per second.

Fine 8and cooveveeriesrsesssesennrnssnens o 1.00 do
Rough sand.........o.ovvinvrirnnnviinnens, 1,50 I ([

» Very fine gravel....cooveenreenransearnnns 2,00 do
Gravel 1 inch diameter .... w........... 3.00 do
Ghravel 2 inches diameter.....cccervenre. 5.00 do
Stunes 1 cubic foot.. . .....,..ocuun....ns 7.00 do
Stones of 1 cubic foot. . ............ 10.00 do .
Stones of 2 cubic feet crerirerensisninasena 15,00 do

Prof. Julius Weisbach, in his * Mechanics and Engineering,” vol. 2, p. 156, says ;—
“ A velocity of 7 to 5 inches per second is neeessary to prevent deposit of slime and
““ growth of weeds, and 1} feet per second is hecessary to prevent deposit of sand.” “The
maximum velocity of water in canals depends on the nature of the channel's bed.”

On a slimy bed, the velocity should not exceed... 0.25 foot,
{3

= On aclay bed, 0.50 «

On a sandy bed “ 1.00 «

B On a gravelly bed “ 2.00 «
: On a shingle bed “ 4.00 «
~ On a conglomerate bed i 5.00 «

On a hard stone “ 10.00 «

This applies to the mean velocity.

The above velocities are such, as according to this eminent German authority, may
bo allowed without endangering the integrity of the beds of canals (or rivers), when thoso
beds are composcd of the materials set opposito the several velocities respectivoly,

.. The volocities generally given in the preceding tables «i0 those which are just suffi-
cient to disturb the condition of the bottom, und in time to permanently change its character,
by the slow removal of materials in somo points, and its subsequent deposition ab others ;

they are not such velocities as will produce sudden changes by the rapid removal of mat- -

erials, In short;thoy are intended as guides to the engineers, and indicate the limits of

velocity for the several materials, beyond which tho current should never be permitted to
run in- artificial channels, '

Much valusble information, bearing directly upon the case in hand, Lias beon ob-
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-.,-.;taiuezi:fmm;the:_ebarts—'ﬁﬁfhiﬁ)ﬁ’ﬁdh’%ﬁﬁfﬂﬁdson River, lying between the city of

Troy and the village of New Baltimore, embracing a distance of about 20 miles, and in-
cluding all that portion of the river where troublesome bars and other impediments to
navigation occur,” '

These charts were constructed from surveys made during’ tho yeara 186768, under
the direction of the U, §. Engincor Department, and for the purpose of obtaining infor-
Ination upon which to base plans for tho pern:anent improvement of tho navigation of
the river, Ly the vemoval of tho then existing obstructions, and by the adoption of mea-
sures to provent the formation of liko obstiuctions in the future.  During the rogress
of the survey, attention was paturally directed to the velocity of the current of the river
and to the kiud and character of _the materials which were being moved down utream,

—at and near-t:1¢: bottom:— Careful obser rations were made for the purpose of obtainin

reliable information upon theso points. The wvelocity of the current was ascortained ab
: A ; 1 - ’
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nearly one hundred different points, and at each of these points an instrument, demgnabed
the ¢ Sand Collector," was sunk to the hottom andallowed to remain there 15 minutes ;
after which it was romoved carefully and the quantity, kind and character of the ingte-
rials collected, carefully noted. The rosults of these examinations, the officer in charge of
the U, 8. Engmeers offico iu Albany, has kindly permitted me t6 copy from tho charts
in that office.

Thoy are embraced in the following table. :—
OBSERVATIONS WITH « SAND COLLECTOR.”

e R ree—
Velooity|Quarter
. per of |Sounding.| Wind, Description of Deposit,
second. | Tide.
1.67ft.] 2nd 9.3 ft. |1 with..|Very emall quantity of uand and geavel ; largest, sizoof & pes.
1A%y 108ty l;;{n e il A LR
1.39,, " 13.2 ,, » A fow pebbles largest, aizo of a pea.
1.4, ' 11.6 ,, " A few small pebbles
0.83 , " 13.6 ,, , (Nothing.
067, s |12.8 I [awhh.] do
0.91 ,, - 1.0 , L, .. Afew small pebbles.
1.03 1 2] b 11'3 »” 1) othi ng.
1.05 ,, » 10.2 ,, | calm, One small pebble and several picces of water logged wood.
~1:38945) W 9.3 4 -~ ~|Small quamhty of pebbles largest, size of a grain of coffee,
1.64 ,, y 8.0 ,, » A few small pebbles,
1zl 4h loo o b o
1.54 ,, . 12.2 , » Nothing.
1.67 ,, " 8.1 ,, "
1.14,1 2d {100 , » do
111 " » 9.8 ” ” o -
1.45 ,, w 1 8.1 4 » A fow grains of cosrse sand.
1.69 ,, 3rd 9.4 ,, » |2 cub. Inches of sand and gravel ; largest, size of a coffes grain,
1.61,,] -5 8.2 ,, »  |Small quantity of coarse sand and gravel.
1.59 ,, s 8.6 ,, ” 10 cub. inches of coarse do do
1.82 ,, » 7.9 ,, " 3 cub inches sand and gravel largest, siro of a coffes pod.
1.79,, ) {1 96 ,, » do do pea.
6Ll 4th | 87 ) | calm. [Not m
1. " 8.7 ., » |23 cub, inches of fine sand,
1 » 7.4 ,, »  |Small quantity of fine sand.
" 8.7 , " Very small quantity of fine sand.

: nsiderable quantity of water logged pleces of wood and small
3d 1208 ,, " { quantlty of fine sag' ety

do do do
» 18.6 ,, »  |Small quannty of very coarse sand and water logged wood,
oo | 104, by [Nothing,

» 126, »  |Small quantity of coarso sand and a fow small pe

bbles
Coarse sand and small pieces of wood and coal largest piece of '»oa.l
3ed 98 . " { size of a grain of ooﬁp TSP

It- {148 N "hnﬁi quantity of coarse sand and pebbles size and shape of a3
R P cent plece, . ol .
ara 114 Coarge rand; pebblez-and-detivh H mgutpebb}u—
© on " i uizeofapea :

1st 10.7 » uthing. /

3rd }12.4 ,, » d

4th 11 ~2 " ) sﬁ

» 100 ,, » Ve sm lqnmtlty of fine sand.

" 12,5 ,, l;?nu m\nd cinders, and coal ; larzest plece of coal the size of au

l{‘t of } 0.4 " {Qmull qmtlty of fine saud and pebbles ; largest pebble size of &

P Lw.St[ 11.4 " y  (Medium ﬁno sand and small pleces of coal ; largest, size of a pea.
. »  |Coarse sand and very small pleces of wood,
» 77 w |l » Fine sand,
3rd | 16:4 ,, ' Flge sand and small pieces of wood, vu-ymg from 4} inches long
N OWN W,

3rd | 15.3 7,7} ¢alm, {Finesand,
4th 8.3 ,, »n _ (Coares sand, egil ud eindm; lu-gut,aluof .pooannut.
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One_zvarions with “fand Collector.”—Continued.

oclt; : 1 . ye .
Vellgi 4 Qu‘:fw 8ounding.! Wind, Description of Depneit,
seoond. | Tide, )
| .
. 4th 13.0 ft. | caln.} {Medium fine sand and gravel ; largest, the size of a small pea,
%i‘g :: 1.4, v ! Coarse rand and pebbles ; largest, size of a grain of coffea.
AR, LWseln.z ,o (1against,Coarse sand, .
1.9 ,,] 4h 9.1 ,, y»  |Coarse sand and one pebble the size of } of a pea.
1.49 ,, . 10.6 , +»  iSand and gravel, largest the size of 2 coffee grains,

. , ¥ine rand, water logged chips and a few small pebbles the size o
148,01 o, 1126, | calm o & .
1.36,¢ 34 |10 w  |Very finesand, .

A2 ,,] 2nd I 1.3 , s  |Fine sand and gravel ; largest, the size of a split pes,
toa] L, 1139 ] L [Very fine saud.
1.01 ,,1 1t 125 ,, »n  |Nothing,
1630] 204 [202 0| 1 !Medium fine sand.

1.5 - 3d. {153, | ,, ... ]Coarsesand and small plecesof wood. . . . . . . . .
1.4 d ! %cu‘l;{nches ofeoangsand and large proportion of small pieces

‘ !‘) ” (1] 15 3 " ” W
2.19 ,, " 18.0 ,, " 63 Inches of coarse sand .:nd small pieces of wood.
2.1 " [ 20. ” ! ” 6 do do do
259601 4th [l L (45 do do do
.27 ., " 12.1 ,, " 16 do  of fine sand and one small shell.
2.64 ,, AR PP vees o 12 do coaise sand and pieces of wood, \
2.6 " 121, " 30 do mediam fine sand,
246,10 0 feeooiena oy 18 _do . __ fine sand and small picces of wood.
2.2 ,, . 9.8 ,, w218 do medium fine sand and small pieces of wood.,
2.26 LWL " 54 do medium fine sand and a few pieces of wood,

The results given in the ‘preceding table are given in their regular order, commencing
just Lelow the state dam in the City of Troy, and terminating at the village of New
Baltimore.

An examination of this table shows, that tho observed velocities varied from 0.67 of
o foot per second as 8 minimum, of 2.86 fect per second as a maximum ; or from about
" half a mile to about 2 miles per hour ; that the materials found moving at the bLottom
were fine and coarse sand, gravel, pebbles, from the size of a quarter of a pua to the size
of an almond, shells, coals, cinders, and pieces of water-logged wood;; that small pebbles
were found moving where the velocity of the current was as low as 0.91 of a foot per
second, that the lowest velocity of current found to carry pieces of water logged wood
was 1.05 of a foot per sccond ; pebbles as large as peas were found moving. That 1.36 feet -
was the lowest velocity. of current in which -fine sand- was found ;- and that in no single
instance withing the 20 miles, was a perticle of saw-dust_observed among the materials
prought up from the bottom.

In this connection, it is important to note that upon a small stream emptying into
the Hudson, at Albany and near its mouth, theve is an extensine sa -mill ;. that therois. .
& largo saw-mill on Green Island, at the westend of the State Dam, and opposite to the
City of Troy, and that at both of these mills the saw-dust is cast into the river.

It {s also important. £ noto that, st Fort Edward, S8andy Hi]l, Glen's Falls, Warrens:
burgh, each of which points is located on the Hudson River, at distances varying from 40
to 75 miles 1;:.)10;10 the gity of ;l‘lroy, the manufacture of lumber is and has been for nearly
o century ca on, the annual product for the last ten years bei timated b
at from 150,000,000 to 300,000,900 B, 1, y g culimated by experts

At all these points, the saw-dust, togother with large quantitios of sl ba i
aro and have been, from the beginning, cast into the ri\'rgr. Paniios ot s a. and edging,
At Glen’s Falls, water is taken from the Hudson River to feod the Champlain Canal
and in dry seasons x:eu'ly the entire flow of the river i thus diver A !
. 32 Tl
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.. Diligent enquiry has been made of gentlemen cngaged in the lumber<business, of-
§ canal officials, of persons who for wmany years wevo charged with, and gavo their. personal
attention to kecping the .Champiain and the Hudson River five from _obgtiuétions to
navigation, and of persons engaged in navigating the river, and in transporiing merchan-
g dize thercon ; but T havo failed to loarn that bars or other obstructions to navigation,
composed wholly or in part of saw-dust, huva over been formel eithor in the Champlain .
Canal orin the Channel of the Hudson River. In order to find an explanation of the o
B real or appavent absenco of saw-dust in the Hudson River, I have been compelled to resort
f to experiment ; there being no enginoering authoritics upon tho, subject of tho specifie
¥ gravity of saturated saw-dust or upon the velocity of current necessary to take it up and
transpbrt it. | )

SPECIFIC GRAVITY OF PINE.

. :
My experiments havo been wholly confined to white pine wood, in blocks and in the
condition of saw-dust, both dry and saturated with water. 1 havo thus limited myself,
. for the renson that whito pine constitutes the principal pavt, if not the entive product at '
“tho City -of - Ottawa; -and for tho reasou; that; upor the Hudson; for many-years, littls olsgs
than pine lumber was manufactured. ) ] : 4 '
Blocks of white pino unseasoned have, nccording 1o different authoritics, specifio
i gravities vorying from 0.46 t070.65, depending in some degreo upon tho locality in which
it is grown. ’ .
According to my experiments, the specific gravity of white pine, in diffovent condi-
tions as to dryness, s as follows :— R

Unseasoned, specific gravity 0.4€6 .
Purtly seasoned ¢ “ 0.438 . ' o
Dry “ “« 0.337 o K '

It would thercfore scom that this wood, whea reduced to the condition of saw-dust as
well as in mass, should float upon the surfuce of water ; but our observations generally, as
well as observations made for the specific purpose of ascertaining its behaviour in water,
teach us that when unseasoned coarse pine saw-dust is placed in still water, a large portion
will immediately sink, aud that within three days the whole will sink to the bottom.
This is generally attributed to the fact, that the finely divided wood readily absorba
8 water and becomes water-Jogged.  But it is to bo Lorne in mind that since n particle of
saw-dust, wheiwthoroughly water goaked, is heavier than water, and since’ the absorbed
water can be no moro denss than an equivalent voluwe of water at any other point in
 tho mass, the ultimate fibre of thé wood musi be heavier than water, clse tho water
soaked particlo would not sink. This appears to be the case also_from ‘the fact that some .
jof the partioles sink immediately; while the wood, in its normal condition, invariably floats
W01 the surface of the water, . - ’
~.I explain  this apparent anomaly by saying, that thoso partieles which sink imma-
Fdiatoly are Such as have been condensed by the action of the saw in catting them from :
he wood, aud this veduced to less than—hdf thenr—originat-—~volumewien in the mmml =
tate. . . ~ ‘ - ’ L
- "Having. satisfied owselves, then, that chio fibyo of ‘pine wood is heavior than water,
t becomoes necessary to ascertain precisely how much heavier than water it is j for it is
fupon this fact, together with the specitic gravity of the dey wood (in the block), that we
Jinust Laso our conclusions as to the probable behaviony of satwiated saw-gust in water,
as compared with that of the ysual constituents of bars.

Y

I

.

X Careful experiment, undertaken for the express purpose of detormining this point,

SR shows that the specific gravity of thie fibre of pine wood ‘is 1.2624, or that the fibre is

B cbout 20 per cent heavier that water,  But the saturated particle of saw dust, consisting T

as it does of a bundle of theee fibves with the intevstices filled with water has a still dife — - -
ferent specific gravity. S - : -

: 295 -3
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To ascertain this approximately, we' take thoroughly seasonéd white - pine wood,
" assume that the mass of wood is made up of a definite volume of woody fibre of kno.wn
specific gravity, and that sufficient void space is enclosed in the mess to reduce its specific
gravity as a whole to what has been determined for it, viz, 0.337. N
Since then, the specifio gravity of the mass is'only 0.337, and that of the fibre 1.2624,
it follows that only $:33%. = 0.267 of the wood is made up of woody fibre, while - the
-remainder 1.00 — 0.267 =0.733 of the entire volume is void of space, which is capable cf
receiving and retaining water. 'We have then in saturated sawdust a compound of 0.267
of woody fibre, specific gravity 1.2624 and 0,733 of water,t:é)eclﬁq gravity 1.00.
The specific gravity of the compound or of the saturated particle of sawdust, is detor-
mined as follows : ) .
0.733 x 1.00=0.733
0.267 x 1.26 = 0.33642

1.000 1.06942]
Thus it appears that the volume of the wood remaining unchanged during the process

- of absorption, the specitic- gravity of the satuvated “patticls~will 6106, 6F about 7 per

cent heavier than thet of water. But as there is always an enlargement of volume during
absorption, the saturated particle will contain a larger proportion of water than we have .
used; and henco, the actual specific gravity of the saturated particle will bo even less
than 1.069. ' :

In my opinion 1.05 will more nearly represent the specific gravity sought; indeed
this is indicated by certain weights observed for other purposes during the progress of my
experiments, : '

Whatever may be the preciso specific gravity of the saturated particle, the fact is
established that it is -onl very slightly in excess of that of water ; and hence, that the
ve]ocitiy (})lf current required to lift and transport it after it has been once sunk muat be
very slight, .o

_Verocity o CUurRENT REQUIRED

For the purpose of ascertaining what velooity of current will ‘take up and remove
deposits of saturated saw-dust, n wooden trough was procured, which was four fest long,
Uhree inches wide, and three fnches deep. Threo inches from one end of this trough, a
bulk-head was placed, forming a compartment of 27 cubic inches capacity for the recep-
tion of the water. -The bulk-head was perforated with a large number of small holes,
designed to allow the water to flow tbrough into the trough without producing undue
agitation or distirbance of the water flowing below. At the other end of the trough, & weir
was placed, which was finally regulated to such a height, as to jubt discharge’ the wa
flowjng in the troufh when the requisite velocity bad beon obtained. The height of this

weir, o8 it was finally adjusted, was one inch, and it extended entirely across the end of
the trough, '

hall'; the precise depth being however wmeasured during the progress of each expetintant.
The trough having been carefully levelled, water was admitted into the upper oompart-
ment, from a hose attached to a hydrant, and the flow was adjusted by a cock” at the
bydmnt:. Thoroughly saturated, coarse, white pine saw-dust was then seattered into the
trough in such quantity as to entirely cover $ho bottom whers it remained at rest.
The flow of water was chen gradually inoreased until the particles of saw-dust
manifested a decided tendency 14 riso and move down stream to an(ﬁ:ver the weir. The
rate of flow was such that about n teacupful of the saturated saw-dust was removed in
from twenty to thirty minutes. - ' ’ '

I% is proper to remark, however, that tho particles were moved slowly, at a.velocity | :

considerably loss than that finally established for the exporiments.
3¢ 4

P

,Thq.deptlmf—uler'ﬂowing—scmam-'in'the“tmngh—wufgémmily aboitt ome inch-and a -
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" During the progress of the experiments the water discharged over the weir was
vepeatedly collected and weighed, and the section of the flowing stream measured.
SN . From data thus obtained, the following velocities have been culoulated for coarse saw-
o dust : — ’ :

1at Observation, velocity 0,200 feet por second.

2nd L « : 0,283 « p L
al‘d « . 113 — 0-280 T « . N E
4th 0« “ — 0981 <« =« R
From which we obtain a’ mean of 0.2835 feet pef socond ; or less than } of & mile

per hour. - R ,
At the conclusion of these observations,a very small accumulation of sawdust re-
mained just above the weir ; which, by the way, was slowly disappearing. The flow then

entirely removed in about one minute. . - .
Under this condition of things the velocity of the surrent was found to be only 0.382
-of & foot por_second, or about.}.of a mile per hour. At this point; then. we have establish-

ed the following fasts, viz, :—J'hat a current velocity, considershly lesy £hun ono-fifth of a

that a velocity of one-fifth of a mile per hour produces & very decided movement down
stream of such particles, and that a velocity of one-forrth of & mile per hour suffices for
their entire and instantaneous removal. - Experiments were also made with very fine
-saturated sawdust, and it was found that the decided movement of the Partioles was
effected by a ‘current velocity of 0.246 of » foot per second ; also, that the instantaneous
8 removal of the very small accumulation just abovethe weir was accomplished by a current
8 of 0.288 foet pei second, or very nearly a quarter of a mile per hour. .
Thus it appeas that with saturated sawdust, as with gravel, stonss, pobbles of dif-
B feront sizes, and other materials of nearly the sami® specific gravity, the velooity required
S8 to remove the particles varies with the size of those particles, in other words, the larger
the volume of the particle, the groater the velocity ot current required to transport it.
The nccuracy of the determination in regard to coarse sawdust was verified by other
experiments with that material ; s the result of which the velooity promptly moved the
| particles was found to be 0.290 of a foot por second. ‘ :

 pleces of water-logged wood; may gnly be able to carry coarss sand. or fine gravel stones ;
E and why, as in the case of the observations on the Hudson River, both these materials,
together with fina sand, may bofound'in motion at the bottom of the same place, and at
the same time. ; o
» The absence of bars or accumulations of sawdust in the channel of the Hudson River
2 iy therefore readily accounted for. ’ N
) It will bo remombered that the minimum volocitv of current found by the U. 8.
38 Fngincors, between the head of navigation and the village of New Baltimors, was moro
_ t(l(;aet;dougl‘g Btl;at which we have found to be capable of transporting saturatod sawdust
s (0.67 to 0,28, - = :

¥ Y¥rom tho lumber manufacturing region to the head of navigation, the fall in the

npon x\at portiva of the river embraced in the Goverr.ment survays. : :
; o should expect then that the sawdust cast into the river would be earried down

Charaplain Canal, proves that whatever refuse from the mille, at and above ({len's Falls,
finds its way into it through ths Glen’s Falls foeder, must be carried down by its current,
and'be ultimately” dischar:ol; with the waters of the canal, into ‘the Hudson River at
Troy and Albany, wheazeit is finally oarrieg’ to the son. :

gradually increased to such an extent that the acoumulation. referred to was taken up and.

mile per hour, sufices to take up and transport slowly, coarse saturatéd pine sawdust; -

In the case of particles of materials of different specific gmvit;ieé, but of tho same
size, it is olear that the force. or velocity of curront required to move them will vary-with -
their specific gravities, and hence,we can readily understand why a ourrent, which carries -

¥ river is over 100 feot, the velocity of the current must therefore be greater than 'that -

| the river by tho ourrent ; while tho total absence of any accumulation of sawdust in the

s
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That there ig nothing inconsistent with this theory in the immense quantity of saw-
dust annually produced on the Hudson River may by veadily shewn, X )

Thking the annual production of hambey on tho Hudsen River at l(xO’,OO0,000 feqt,‘ am}
assuming, ug we ave authorized to do, that the average thickness of this lumber will nos
oxceald 1} inch, and also taking ths thisene:: 5. matavial cut out by the saw at ¢ of wn
inch, it appears thet a eubie foot of solid woo i is . luced to tho condition of sawdust for
overy 80 feet of lumber sawed. . .

In a year, then, the ageregate volume of wood redueed to saw dust, will .be
160,000,000:=2,000,000 cubic feet. At 30 pouiiis to §0 cubie feet, this volume of p ine
waood, will weigh 60,000,090 pounds or 30,600 tons. .

; The water shed of the Hudwon River, above Fort Edward, has been estimated by
the State Engineess at 1,374,500, neres. A fuir estimate of the rainfil] collected into
and cavvied oif by the river, is a volumo equivalent to o depth of 20 inches ct water on

~ the entive water shed each year.  Whis gives, for the anuual flow of the river ab‘Forb i
Edward, 99,78%,700,000 cubic feet, wvhienco it follows, that the ratio of the volumo of
wooid reduced to saw dust, o the volume of water tlowing in the river is 1 to 49,894,

Assuming now thaf the

w dust iz uniformly distribl_ltggl_t_l'nv-gug)}png1!;9\\3'5};9}',_‘!9& i
"y T ollet 0 iake Thie Comparivon riove intelligiblo, seaviint volumn of wood will be
contained in a biwvel of water.  ‘The computation shows that in a barrel of 314 gallons
there will be just {444 of & cubie inch of wocd. .
By weight the relation Letween the wood and wateris as 1 to ‘952t orns1 40 99,878
in which, for convenience, we take tho spocifie gravity of the wood at 0.5, which is sufti- 5
ciently near the {ruth for our puipose.
Now, in a wine gallon of water, there are about 04,051 gmuins, whence it follows that 4
in case of the assumed unifopdr distyibntion of tho saw dust, there wonld be in & wine =
gallon of the river \mtcr,&ﬁorl Edvward, only £4021220,641 of a grain of saw dust. ¢
At Troy, below the junction of the Mohawk River, tho flow of the river is fully threo
times as great at it is at Fort Edward. Uere, then the relative quantity of saw dust is
only one-thiud as great as nt Fort Bdward, or, 0.214 of a grain to thoe gallon.
Further down the viver, as at Ploughiteapsie, the flow of the river is fully four
times as great as ot Fort Edward, and, as n consequence of the continued dilution, the
quantity of saw dust at this point woukl Lo only 0.160 of a grain to the gullon,

Specimens of the water fiom the river at Ploughiecpsie, taken from a point 60 feet
from the sutface and 10 from the Lottom, havo been recently analyzed by Professor
“Chandler, of Columbia College.  Profussor Chandler's nualysis shews that o wino gallon
of this water contained 1.239 groin of organic and volatile matter. Croton water contained
only 0.67 of a grain. - : ,

Hudsen River water contained 0.373 of a grain of organic earbon to the gallon. |
Croton water only 0.257 of & grain. . :

* The excess of owzanic and carbonaceous matter in tho Hudson Rivor water is |
accounted for by the sawdust, which onr experiments, togother with the cnrrent obsorva-
tions of the United States Engincers, show may be, und undeubtedly is, carried not only
to that point, but still fwrther onwaid to the sea.. e - =

We can1eadily undeistand, also, in view of the very small quantity of sawdust, . as
compared with tl-e flow of the viver, that it may be floated downwand with the water,
witlm!tt attracting] nttention, even from those divectly charged with useerlrining what
material were he'd in suspension in the water at and near the Lottom, and were being 4
carricd-dewn by the current, . . . . :

Another import> 5 fact worthy ¢f note, as shewing that in the vicinity, of Albany,
at least, the burs and aceumulations which obstiuet navigution, arc entively freo from
sawdiist, is, that tho sand.used jn the masonry of the Erie Canal, between .Alhm\y and
Cohoes, as well as that used in the matonry of the foundations of the naw State  Capitel,

_was taken from thoso bars,.on account of ity extreme purity and freedom from organio
‘matter. : = ‘ ' oo
» 186 -t
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I have been thui;_ particular in the examinatisn of the'Hudson River; in réfevence to -
the question of sawdast deposits, for the reason, that it is in many respects a-parallel case
to that of tha' Ottawn River, and hence, that'the éxperionce 6h the foriner would serve, in
some degree, to indicate what may bs expected to occur on the latter, e
Both ave largoe rivers, and upon_ both large quantities of lumber are manufactuved,
Upon the Hudson, the bulk of tho pinc was manufactured intd lnmber many- years’
ago ; While now, the lumber made i3 principally hemlock and spruce. Ugpon the Ottaws,
the bulk of the lumber thus fai: made has been from white pine. i
* Tho quantities of lumber manafacturéd annually.on the two rivers ave about the same,
tho product upon the Hudson being probably somowhat in excess of that upon the Ottawa.
In tho Lungth of time, however, duting which lumbering o crations have boen carried on
upon the two rivers, there is a marked difference upon the ?Iudson ; theve oporations have
been carried on for nearly a cenury, and, fromthe best information attainable, it is probable
that during that time an average of nearly 20,000 .tons of sawdust have been cast into the .
river annually, besides large quantities of slabs dnd e lgings, so that the aggregate quantity : -
of refuse from the mills, thus cast into the river;nmuy be safely put at. 2,000,000 tons.
___As sawdaust, this would occupy a space of about 400,500,000 cubic foet, equivalent to & L%
gubical pile 1,000 fect saviara wh 15 base, diid 400 fert deops— -~~~ e
Upon the. Ottawa, on the contrary, sxtensive Iumbering oIeratiqns “were only com- ;
menced at a ¢comparatively recent period, Again, the saw niilla upon tho,Hudson'e:ro
more than 200 miles ftom its mouth, whilo upon the Ottawa, thoy are less than'half that
distance ; hoth ave, for the most part, comparatively sluggish streims. —° =
Thus it appears that the very quostion under consideration lias’ been subjected upon
the Hudson River to a very severe puictioal test, covering n period of nearly & centut)o* 5
and yot that sawdust ebstructions in the navigablo channel, or in the' cunals fed f‘mm
the viver, have nover been known, =~ 7T S '

w

Tun Pexonscot River- in -Maine.

Swoin statements have been obtained of persons who have been engaged upon and
-aro acquuinted with the Penobscot River, in the State of Maine, which runs through a
Jine timber region, upon which. very extensive lumbering operations have been oonducted -
_for many yerrs, and into thé waters of which 'vast quantities of sawdust and edgings ave.
and have been cast, R L
_ - These sla’, ments shew that accumulationis of sawduat alonein-the eheunel of; that
' . river have never been known'; aud timt o injury, impediment .or ;obstruction - to its
navigation has over resulted from the casting of sawdust into-it e L

e ' CoNCLUSION,

In view of my-experimonial results, together with the facts observed by the United
. States Engineers upon the Hudson River, and in view cf the :experience .of :lambermen
‘and navigators upon the Hudson and Penobscot Rivors, I have formed'the following, .vis:
T—{l_’,lm&-s;taratg(l-l)ig;psawcl;§ggyi!L;mthe_pﬁmnmtlx’_d_t‘.pggited;in ithe water: whare _
the ¥elocity of the current exceeds 0.35.0f o fagt per second, or cnasixth of.a mile )per' ‘
when the velocity of: the curvant. is: Jews °

hour ; that water-loggod chips may be deposi
o milo per hour; that sawdust.may ~

than 1.00 foot per second, or about two-thirds |
aceuniudts in eddies wnd ‘in still 16atés, or: whorh the-velodity of the.currentdspevmanently
less than 0,20 to 0.5 of a foot pet second ; that bars of sand and sawdusty combiped,willgot- oo
‘ve formed underany. circumstanées 3 for the reason, thut whet the veleity ofdlie.guryent is
-diminished 50 s to pormit-the deposit:of sand, it is atill more than twie :ns.greas: omde
necessary to hold: nnd - transport saturated :sawdust; and' henoo, -that isawdush will .n0t
accumulato or be” perianently .déposited in ‘rivers whero: sand-bars ‘otcur; :unleys  theve
oxist expansions of: tho river; delow such sand-bars, sufficlent vo:make #:0robir section; more
than double that at the sito of the bar ; that if, in low water;sawidust should gequaniiinie:
o o ' o
o\ &
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in lmal.l';uantiu,‘tbe accumulated current of the first freshet would tako it up and sweep
i down stream; and finally, as it is extremely improballe that the minimum freshet,
velocity in the Ottawa River ever falls below 0.25 of a foot per seccond, there is no
reason to anticipate the permancnt formation of troublesome bars or accumulationsin that

river. ' S o
This opinion may be modified or strengthened when more definite and precise infor-
* mation shall have been obtained in relation to the magnitude of the Ottawa River, its

watershed and other clmr-actcri:sties.I " l :
am, Bir, very respectfully,
' Signed) D. M. GREENE,
Civil Engineer.

—————

APPENDIX No. 3.
H. F. Broxsoy, Esq. .

Drsr 818, —8inco my arrival in Oltaws, [ have been put in possession of such infor- 7

~ mation as o the magnitudo, cliaracter, and habits of the Ottawa River, s will énable mo ,
to form wore definite and decided opinions as to the possible gﬁ‘ect upon navigation which _
may bo produced by casting sawdust into the river at this point. L .

T learn from a paper, signed A. J. Russell, that the extent of territory drained by the
Ottawa and its tributaries above the city of Ottawa, is 43,000 squars . miles ; that
between the city of Ottawa and Grenvills, the territory drained is 19,Q00 squaro miles ;
and that 4,000 squave miles additional territory is drained below @renville,

The total territory drained by the Ottawa and its tributaries is then as follows-:—

Alove the City of Ottawa ..ic.vivvses......43,000 squaré miles. .
" " i e o -.....¢..-..u.62,000 » ) n
” ” . Montml .......-_.'.-uosotoegooo ” n -~

From the same zource, I learn that by the report of the Canadian Legislature of T.
. O. Clarke, Eaq,, O.E., of his survey for the Ottawa Canal navigation, the mean disc
of the Ottawa (by a eeries of observations) at Grenville is 85,000 aubie feet per socoyd ;
that at low water the discharge is 35,000 eubio foet Eer second ; and that at high r
- the discharge fs 150,000 cubic feet per sscond ; also that the annuangacipihtion*of rain
,and snow in this part of the Dominisn msy be safely taken at 40 ipches of water.

That the foregoing data are sufficiently reliable for our purpose, or that the territory
drained and the rainfall are equally in error in the same direction (which is extremely
improbable), is indicated by the relation which the mean flow of the river bears to the rain
fall. 85,000 cublo feot por second for & year represents a volume of water equivalent-to
18:2 inches deep over the entire drainage territory above Grenville, or 28-34100 = 45} per
cent. of the rainfall. This being-substantially the usual esjimate of enginears for the
volume cf water flowing in streams of this character, I feel warranted in sssuming that
the information furnished by Mr. Russell is reliable. , .

It nrpun‘th’oﬁ that the OWawa River at the oity of Ottawa is ?—W
fli:’u a3 large a4 the Hudson at Fort Edwerd, and 63 times as large as t.ze 1udson at i

v Comparing the Ottawa at Grenville with the Hudson at Troy, we find that the for-
meor is ten times ay luzo as the latter. '

It follows, then, sinoe the mininium observed velocity at that point in the Hudson
was 3} times that required to transport saturated saw-dust, that no deposit can cocur in ]
the channel of the"Ottawa unless some point can be found where the: croas section of il
the river is 10 x 2§ = 25 times as largo as that of the Hudson at Iray. ‘

. Those who ars acquainted with both rivers will searcely admit the existence of
such & point on the MHtawa, - : - :
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.. AvrroxixATE Sxorioxs AND VEwcorries AT Low Wares.

mean velocity, between the city of Otlawa and the head of Lake Orignal, to be 0,000 -
square feet, and 0.30 of & fool per second respectively, while the minimum sectign.and
__the maximum vélocity are 42,000'squave foet and 0.85 of a foot per second respectively,  ~

R o . . . »
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Tu the absence of procise data as to:the \\y“zidth and depth of the Hudson a¢ Troy, I -
have been compelled to resort to the determination of velooities at' various points upon
the Ottawa between the cities of Ottawa and Montreal ; for this purpose I have ha
recoutre to the maps constructed from the surveys of the Ottuwa River, made in 1846-7-8,

~under the direction of W, Bhanly, C.E., fucilitios for the oxamination of which were
kindly furnished by the Deputy Commissiorier of Publio Works, e e

Theso maps shew that betwoen the city of Ottawa and the head of the lake above
Grenvil'e the maximum width of- the river is 4,000 feet, and that ita minimum width is
about 1,400 feet, while the maximum depth of water recorded was 30 feet. - .

" The maximum width of the lake referred to is about 7,600 feet, and the maximum
depth of water recorded 30 feet. 7 _ , o
Two milesabove  Three miles above Grenvillo the width is 1,800 feet, and the maxi.-
Grenvillothewidth mum dépth 30 feet. : B P
:m&t‘?&% . Ono mile above Grenville th: width at the time of the survey was
feet. P50 1,200 foet, and the maximun depth 26 feet. ,
" At Grenville the width was 1,600 feet, and the maximum depth 30 feet.
Just .above Grenville, the maximum width . between banks, is about 8,000 feet, and
here, in_cousequencs of the exireme width of she river in high water, together with an
abrupt change in the djrection of the chatifiel; & 1argy sand shoat - has-been formed; which-—--
was bare at the time of the survey. The existence of other “sand

shoals " ‘il-ir:dioawd .
at points further down the river. In a distance of four miles below Crenville, the
" maximium width is about 3,600 feet ; the depth, however, is not indicated, I shall assume
that it is thirty feet or over, o ' ’
”" Bolow the Chute A Blondean, in a distance of five miles, the maximum widsh is
about 8,000 feet, and the depth will be taken at thirty feet or over (Mr. Clarke puts it at
from thivteen to thirty feet.) . ; . : .
A careful examination of all the depths recorded upon the vraps, and reference to
the report of Messrs. Olarke & Shanly, savisfy me that although the depths of water -
somelimes exceed thirty feoty the excess cannot be great. v R
In order, however, to cover any posiible excess over thirty feat, 1 shall assum¢ in
computing the sections of the river, at the variout points where the widthy have been
given, that the depths givcn and assumed are the average depths of the sections. < °
It wiil be seen that while I shall thus obtain sectional aréas Jargely in exceds of the
. true areas, where the soundings were frequent, -and the maximum depth ‘of 'water
definitely asoertained, I shall provide for a large margin for safety, wherever thets is any
uncertainty as to the maximum depth of waler. In this mnnqrf_ shall obtain velocities,
_ which, if they vary in either direction, will fall below the actual velocities, o

By tho process indicated above, I find the maximuui cross-seotion, and the minimum

In Lake Orignal the maximum section aud the minimum velocity are 228,000
nquare fset, and 0,154 of  foot per second respectively. o C s gy
At a point four miles above Grenville the section and velocity are 96,000 square

foet, and 0.37 of a foot‘aor second respectively. T T I
Threo miles above Grenville the section and yelocity ave 54,000 square feet; i'ﬁiﬁ)&&“’ o
of & foot pur second respectively, - T o e et
Two miles above Girenville the section and velooity are 59,000 square feet, and 0.50 b
of a foot per sccond respectively, -~ - . .. U T :
., -One mile above Grenville the section and velocity are 31,200 squarefect, and:1.13
foat per second respectively. : B SRR A
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. At Grenville the section and velocity are 48,000 square feet, and 0.7 3 of a foot per
s8ond, . e )

In a distance of four miles below Grenville the maximum saction and the minimum
velocity are 108,000 square feet, and 0.32 of a foob per second respectively.

In a distance of five miles below the Chute A Blondeau the maximum sectiqn and -
the minimum velocity are 90,000 square feot, and 0.39 of a foot per second respectively. .

" In Lake of Two Mountainis tho maximum seetion and the minimum velocity, bv ths
protess adopted, appeat to be 815,000square feet, and 0.1 of a foot per second respoctively ;
}Jut, here, as in Lake Orignal, our section, judging from Mr. Clarke's stat>ment in' rogar

to ddpth of water and the natural formationof-the bed in-suchcases, {s mwels larger than
the actual section, and our volocity as much too small. Half " the section fourid, and |

double the velocity would, in my judgment, more néarly accord with the actual section

and velocity, ) : ' o : -
Howevet, we will let the results stand us we have fonnd them, and proceed to the

determination of the approximate velocities at high water. o

APPROXIMATE VELOCITIES A7 Hicn VWATER

bout four times as gieat as that flowing in time of low water ; more accurately it is
Yoree =4.29 times as great. ' .
~ Taking now the average depth Letween tho.city of Ottawa and Grenvillo, at high
water, at fifty per cent. greater than that at low water, the sections. will also be fifty per
cent. greater in high water than they aro in low water., L
: e minimum velocity then Letween Ottawa and Grenville, in high water, will be
4% x 0:37 == 1-06 feet per sccond ; g velocity sufficient to carry small gravel stones,
“’35 four tiiﬁgs‘as great as that required to take up and transport sgtirated pine sawdust,
In the widest portion of Lako Orignal, the velocity will be 422 x 0:154 = 044 of
a foot per second; or.more than 50 per cent 1nove than is required to move sawdust; nnd
sufficient to move fine sand. . " - . -,
Bolow Grenville, taking tho depth at high water at 40 por cent greater than that at.
*low water, the minimum velocity in a distance of 4 miles will b $:25 x 0:39 = 1-20 feet
per second. | , S : ) o
_ In the Lake of Two Mountains, taking' tho ‘depth at ‘high water at 30 per cent.’
g‘reatfe'r thin that at ‘low wator, thd minimum v‘.'eloclity will be $:38 x 0:11 = 0-3¢'of a
oot per second, of more thar 20 per cent, greater than tkat requived to move saturated
pine sawduat, - A L
" That the velocities which wo have thus deduced are nono too high, but that they are
in all probability much too- low, espeoinlly in Lake Orignal and in Lake of Two Moun-
tains, by the fact that * sand shoal” oceur below theso points, which cculd not have been,
fortned had not the velocities above them beeri at least 0-50 t6 0-60 of a foot per sedond,
- orsuffioient to hhve takon up and transported the sand to the poiut of it4 final deposition.-
. The cirfent which was capable of doing’ this, was still. able, after a réduction of
velddity, which germitted the deposit of thé sand to sweep thio sawdiist forward and into,
the miore rapid. cutveats 'Wolow; which would hurry it:on with"\'raryiug dpeed until the
waters of ﬂu\a Ottawa minglo with those of the 3t. Tawrénce at Montreal.- -~ =
- Thus it'appears that whilo it is barely possible (though altofother improbable) that
in extreme low water slight deposits of sawdust may accamulate in” the déep Water, in
Lake ‘Origitd), and in’ Laks of Tiwé Movintaing; the first suceeeding high ‘water would
inevitably Bweop such possible accuinulations fgrvgard to the 8t Yawrence, ~ ¢
As a matter of curiosity, s_xggqﬁe we udmit that no sawdugt is carried below Gron..

ville, or that -if “ whou’ dgpgsj inIgakoO:igual, nndé.soerﬁaih; \ilt pogaiblp,'wh“ th

5

S _T?Q ~volurne of water. flowing in the 0O tawa—River;at-Grenville, at—high-wator; f- ——
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3 Taking the annual manvfacture of lumber at the City of Ottawa at 16,000,000 feet
B.M,, and assuming, as we bave already shewn, that a cubic foot of solid wood is reduced
to the condition of sawdust for every 80 feet of lumbor sawed, we get for the volume of
wood annually reduced to sawdust 182:090:000 = 2 000,000 cubic feet. .
This, as sawdust, would make 6,000,000 cubic feet annually. Then, in a centary,
the accumulation would be 600,000,000 cubic feet. -
The length of 1ake ia about 6 miles ; if, then, we assume that this massof sawdust
is spread over a portion of the river bed 6 miles long, and 4,000 feet average width, the

the depth from-30. feet to 25-26 foet. S _

If the width.of the accumulation be assumed at only 2,000 feet (maximum width of

the lake is 7,600 feet), the depth of the accumulation would be 9-48 feet, and the effective
dopth of the channel would Lo reduced to from 30 to 20-52 feet. =~ - A

‘ If this process of accumulation were to go on, the section of the stream would be

gradually reduced, and’ the velocity increased, until at length it would become suffi-
ciently great to carry down not only sawdust, but heavier material as well.

A channel. 2,000 feet wide, and havig an average depth of 174 feet, is re-

quired to discharge the minimum flow of the river at Grenville with a mean velocity. -
"1t the average deptli remained constaht, and the width be redused to 1,000 féet, the

requisite mean velocity would be 2:00 feet per cecond. :

. Thus, in this view of the case, it appears that a serlous obstruction to the navi.
yation of the river;, as™ the resiilt of the floating and subsequent deposition of loose

for the pwiposea of navigation. U
Samples of material, six in number, taken from thu shoal places between the City
B of Ottawa'and Grenville, have been shewn me. These materials uro wholly composed of
RE¥ pure, clean sand, of different degrees of fineness. Not the slightest indication of the pre-
P 5enco of sawdust can be detected in any of the samples, even when examined under a glass.
As the result of this further investigation, together with the examination I have
made of the materials taken from the shonls in the Ottawa River. the opinions which I
. expressed in my former communication dre not only confirmed, but are very materially
strengthened ; and I now feel no hesitation in expressing the opinion that sawdust ob-
g structions have not thus far been formed in the channel of the Ottawa River, and that
1 }hem is no rvason whatever to apprehend the formation of such obstructions in the
g future,

I am, Sir,

Very respectfully,
r? P D. M. GreExg, )
: Civil Engineer.
Ottawa, Ontario, S .
March 10th, 1871. .

S ———y

APPENDIX NO. 4,

William J.‘McAlpine, of the City of Albany, State of New York, being duly sworn
| deposeth and says,—That he is a Civil Eaginesr, and has been practising as such for the
last fotty-fve years ; ard from eighteen hundred and thirty-four to cighteen hundred and
fiftyfour, on the eastern division of the canals of New York, embracing the Champlain
and Glons’ Falls Feeder Uanal, in the capacity of Resident Chief, and State Enginéer,
That he has had charge of the enlargement.of the Glens’ Falls Feeder, and thé recon-

Btate Engineer) of -the removal of the Castleton
miles below Albany. »

on the Hudson River;-about pix
20— - a1 |

wmnterial, would be next-to imipossible—except at such points s, on account of great
width of section, afforded the requisite cross-section with a depth less than that required

¥ struction of ite looks, afid also of the Champlain C&x}pnd (during his termi of otfideas

depth of the accumulation would be only_.£90:020900 4.74 feet deep, and would reduce . __

.
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That while in the State Service, he has had occasion to pass over the Ohamplain
Canal and Feeder almost every spring, during the time that the workmen wore engaged in
removing the deposits from the bottom of these canals, the character of which deposits he
has carefully noted. That he has beon fumiliar with the traffio upon the said canals for
the period above mentioned, and also with the vast amount of lumber manufactured on
the Hudson River above, at and below the said Feeder Canal.

That in the removal of these deposits from the said canals, he has never seen or
heard of any accumulation of sawdust in any part or place in the channels of thess
canals, and has never heard of any complaint having been made of any such-obstruetion
to the navigation of the Hudson River above Glens’ Falls, nor bzlow Fort Edward (the
river batween those two places being an almost continuous rapid.)

That during the removal of the Castleton bar, by the direction of the Legislature in
eightecn hundred and fifty’two, hie has had oceasion to frequently visit and examine the
material excavated, and never observed; or heard of any deposits of sawdust at that place,
but that he has seen so removed, sunken logs and decayed wood. )

He further deposes and says that much of the sand used for the masonry of the
enlargement of tho Erie Canal, between Cohoes and Albany, was (by his direction) taken
from the Hudson River bars, in consequence of its great purity and ontire freedom from

"~ woody~or orgatiic raatter, and more recently, viz.,"iit eighteen hundred and sixty-nine, he

directed that the sand for the twenty-five thousand cabic yards of masonyy in the foun-
dations of the new Capital at ‘Albany, should be taken from the sand bars in the said
river, opposite and belcw that city, for tho Teasons first nbove stated, o o

That he has had occasion to examine the deposits made npon many other rivers in

the United States, where large lumbering operations were carried on, ason the Delaware, -

Susquehanna, those in the itate of Maine, and somo in tho Western States, and that he
has never seen or heard i any obstruction or impediment to navigation on those rivers
from the deposition of sawdust, t :

That he believes from the inferior weight of long water-saturated sawdust, to that of
even the finest sand, tho former will always bo moved forward by a-current;-which will
just begin to deposit the Intter, and hence that the two would rarely be deposited in the
same place, and never on a bar where thero is a current of more than one fifth of a mile
an hour, and in a running stream, it will only be deposited where there is almost no current,
such as in eddies or in every wide oxpanses of the stream; and even if it should happen
to be left in any regular navigable channel, it would, of itself, form almost no obstruction
to a vessel, which would only- stir it up, and then it would be floated forward and
deposited in another place, where it would do no injury to the navigation. And further,

s deponent sayeth not.
W. J. McAvLpIxE,

4
United States of America,
Commonwealth of Masachussetts, Berkshire, 8.8,
16th February, 1871, .
- Subscribed and sworn to before Mr. Edgar W. Wood.
Commission of the Cireuit Court of the United States,

ooty dareme

APPEDNIX No. 5.

Aubany, .

To H. Bronson, Bsq., Ottawa, \h » March l?t’ 187
DEar S1r.—Professor D. N. Greene and myself have disoussed the question which
you have presented to us, viz: The effect upon the navigation of the Ottaws River, of

dxsch%v tﬁgﬂtll.xerem tl{?lsawdust from hthe manufictures at and above Ottaws,
» 18 you will receivo an exhaustive and elaborate report u th j
Professor Greens, which I have carefully examined and dxicme}:lo :vithehailxln});l Zc:df::ni
42 -
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& ontirely concur therein, I will only state tho leading points and will add thereto the results
k of my own observation and experienco in regard to this subject. .
‘ As there is no enginesring authority which furnishes the specifio gravity of saturated
E sawdust, or of the volocity of the current required to romova it, Professor Groene has been
compelled to resort to divect experimont to determine these two points both of which are
necessary to the solution of tho question involved. The results of his experiments are
that the specific gravity of water saturated sawdusi (or of its weightcompared with water)
is 1.05 + . Tho velocity necessary to move coarse saturated white pine sawdust, lying on a
smooth-bottom -of a-streamn;-is-0.282 feet persecond, equal to nbout one fifth of a mile per
hour, and of pine saw dust is 0.246 feot per second, or nbout one sixth of gemile an hour.
The United States Government enginoers ascortained that the sand®g m
gravel stones in the Hudson River near Albany, were moved along the
cities of 1.4 to 1.7 feet per second, and in a few cnses with those of even one foot velooity.
Other standard authorities agree substantially with these results.- .
The specific gravity of the individual particles of the Hudson River sand -is-from-
2.25 to 2.66, as they may happen to be of slate, mica, teldspar or quartz.
o As sand or fine gravel, with a specific gravity of, say 1.5 feet per second, these exper-
BN iments and authorities shew that Professor Greene's results may be relied upon as substan-
@ tially correct, as applicable to the case in liand, and thereforo that no permanent deposit
of saw dust will take place, whero tho velocity of the current exceeds 0.25 feet per second.
. .- The.mean annual volume of the saw dast cast into the Hudson is Lut one hundied
thousandth part of the volume of tha witer passing at Albatiy, ‘or about hulf a grain to
the gallon, whils it is well known that a portion of such sawdust is deposited alove low.
water mark and-is-decomposed; nll of the remainder (except that which is not deposited
in-the-shallow side basins) is undoubtedly. carried forward to the sea.

show the presenco of even larger quantitios of waterial of this character, and therefore
that this sawdustis carried thus far seaward, and a similar analysis would doubtless shew
its presence at the wnouth of the viver. . . ' 4 ,

That the velocity of waterin the Ottawa river generally exceeds that required to
“move sawdust forward, is evident from ths well known fact that the bars in the wide
expansions of the river are composed of clay, sand and gravel, all of which requived a much
greater velosity to transport them to these pluces,and whenever this velocity was lessenod
enough to permit of the disposition of these materials, it still greatly exceeded that neces-
sary to carry the sawdust ohward. . S

If a deposition of sawdust should happen to be made in the channel, its small excessiva
weight compared with that-of the water would render it almost no impediment to the
first vessel which passed,and that would clear the channel for the next one, while thefirst
freshet in the river would doubtless entirely sweep it out. :

A considerable portion of the sawdust which is thrown into the stream will doubtless
accumulats in the side bays of still water, and sometim:s, perhaps temporarily in parts of
_the channel, whore previous obstructions have been proiuced by logs, brush, slabs, leaves,
-gand, &o., but in these cases, it will again be removed by the first freshet. '
j I have not examined the navigable channel of the Ottawa with reference to this par-.

ticular question, and have therefore based my opinion upon my observations for mauy
years of the Upper and Lower Hudson, the. Delaware, and Susquehanna, the rivers in the

- boeen in use for many years. :
In all of these cases, I huvenever observed, nor heard of complaints made of any obstruc-
tion or impédiment to the navigation, by vessels or floats, from the deposition of saw-dust.

The present investigation satisfactorily explains why no such deposits or obstructions -

to the navigation of those rivers have cocurred. o ‘
N . - Respectfully youn, U
: - ' Wi, J. MoALPINE, -

PR

Analysis of the wator from tho vory deep places toward the mouth of the Hudson,

B Btate of Maine, and those in some of the Western States, where very largo sawmills havo
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APPENDIX No. 6.

STATE OF NEW YoRK, ' _
Rensselaer County. sCoomETT .. R e
Thomas MsMauus bing duly sworn, d23>133 and sags :—Tiat ha rasides in the cit_y
ot Troy, an is the ssnior membar of “th: H:dson River Tmnsportatxon.Compsny,’
whoss offices are at No, 191 River strael, in satdl Ulty, and the business of said Company
~ consist in the transportation of marchardiza upsa barges and stherwiso in the Hudson
River between tho cities of New York and Tray ant intermeadiate points. :

and its navigation for the_period of twenty-five—yers; and=that lis has béon actively

- engaged in tho navigation thereof for the twenty-three years last past,

Deponent furthier says: thas he has be E‘lng,n—“nldwmml of said city of Tro?v ; that
during the time he served as such aldorm i, ho was Chairman of the Committes on
Navigation, the chief duty of which was to keop the Hudson River in navigable condi-
tion, within the limits-of-tho- mid city; tliat “said Committes had chargs of the city
dredge ; and also had control of its oparations, :

Deponent further says: that ho has o large acquaintanco with persons engaged in

---the-navigation-of- the said Hudson River ; and that such ncquiintance, together with his
own personal experienco and obsorvation, have afforded him unusual facilities for knowing
the location, magnitudo and character of the bars and other obstructions to navigation in
said Hudson River, and of the kind of material of which they are and have been com-
posed.  Daponent further says: that said obstruction and bars are caused by the deposit
or nccumulation of sand and gravel, together. with sunken logs and pieces of timber, the

"7 1attor boing, in deponent’s opinion, an active primary cause of these obstructionn which

contain them. Daponent has never scen o
navigation which wers caused by the depos

he ever heard of sny complaint or objection having been made that sawdust cast, into the

river from saw-mills on its banks or elsewhere bacomo deposited in bars, or that it had a

tendenoy to bo so doposited, or that it injured or impeded navigation in any mainer
whatever,

Deponent further says : that he does not bslieve that sawdust alono has been or will
bo deposited, or that it will accumulate on the bottom of a channel of a navigable river
like tho Hudson to such an oxtent and of such consis

v heard of any obstruction or impediment to

Bubscribed and sworn to, beforo me, this
18th duy of February, 1871,
L ‘ (Signed), D. M. Greexk,
Commissioner of Deeds.

APPENDIX No. 7.

StATE OF N1:W Yorx,
Warren County.

Jeremiah W, Finch being duly sworn, deposeth and &aitli; that he resides in Glens’
Falis, in said County, is President of the Glens Falls National Bank, and is- engaged in
the business of manufagturing lumber, and has been for twenty years on the Hudson
River, and i8 now part owner of three large saw-mills on the said river, and is familiar
with the business of :nanufacturing Inmber in all its branches, from “the cutting the tim-
bar on the stump tc the sale of the lumber in the market, - :

That the firm of which deponent is a member, transports most f the lumber ti
. manufacture to the cities of Brooklyn, Now York and otx;xoer ot mber thoy

Falls and New York,

44 A}

Deponent further says: that he has bezen acquainted with the said Hudson River ~

it or accumulation of sawdust alons ; nor-had

places intermediate, Glons’ *

(Signed),———F-MoMawus,
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Deponent further says: That most of the luraber has been cut off the .Hudson Rived
proper, and the principal part is now obtained fror1 the tributaries of said river, ane
much of it from quite small brooks and crecks, and so small that the timber can only b
floated out by means of dams, ponds, and artificial flooding, the effect of which is to wash
the banks of the streams very much, and theroby fill the waters with much earth, which
is carried down into the main stream, and some of it into the canal, and which gradually
settles and is deposited on the banks and bed of said river and canal, That all or nearly e

* all the mills cast more or less edgings and other refuse into the river, as well as sawdust, :
That in the eddies of the river the edgings have in some fow instances lodged, aud by -~
-means-thereof-sawdust; sand; and-other deposit collested and settled around, between, and R
upon them but that no nccumulations have formed in the ¢ha.inel of the,gjver, and that :
the sawdust alona does and will not accumulate or form any obstruction to navigation ~
whatever ; that deponent has never heard or known of any collection or accumulation of R
sawdust alone”in the canal or Hudson River, nor of any accumulation or collestion of .

__edgings with sawdust and earth that was an_obstruction, or which impeded or impaired .
the

7

navigation of said river or canal. That no one in this community, so far as deponent
knows or has ever heard, claims or has ever claimed that sswdust made by the saw-mills
was injurious to navigation, or tended to injure the same either in the canal or river, nor
has any objection been made to sawdust being discharged into the river so faras deponent
knows or hag any information o1 belief. Deponent further says : Thatupon his information -
he firmly }- Vieves that-sawed limber- has been manufactured on the Hudson River for
the last seventy five to one hundred years ; that deponent’s belief is founded as well upon
the genvral statemer 's, traditions and history of this portion of the country, as the faot
that some of the ancient title deeds, forning a lin't in the chain of the title of some of .
deponent’s mill property and which were made in tho ssventesnth century recognizing then ™~ P
oxisting saw-mills, und defining the rights and privileges of the sams vespectively as well - :
- a3 to-the use of water and other rights in commoa as the boundavies of the mill sites. =
Deponent further says, that Glen's Falls is located on the Hudson River, about fifty miles
above Troy and Albany ; and also in deponent's opinion and belief, that for tho last ten
years thers has bsan manufasturad on said river, on an aversage, annually, not lesg than
from une hundred and fifty to one hundred and seventy-five millions fest of sawod lumber,
and before that time not quite as much. '

_ (Signed,) 8. W. Fixcn.
Bubscribed and sworn to before mo, this '
11th day of February, 1871. '
(Signed,) 8.  Brown,
County Judge of Warrcn County, ' --

 APPENDIX No. 8.

o °_City of Ottawa, Province of Ontario,
. " Canada.,

Levi Young, of the City of Ottawa, baing duly aworn, deposes and says, that he is
acquainted with the character of the Penobscot River, in the State of Maine ; that he was _
engaged in navigating said river and in attending booms upon it from 1832 to the year
18564 ; that during that period he enjoyed every facility for learuing the capacity of said
river, and for making himszelf familiar with the business transacted upon it .. Deponent,
| further says that said river runs through an extensive pine region ; that for many: years
| ‘the timber of this region has been sawed into lumber upon the banks of said river, and
. that the sawdust has been cast into the said river. Deponent further says, that he never
saw any deposit of sawdust in the channél of said river, and that he never heard of any
bars or obstructions to navigation of any king resulting from the deposition of sawdust,

3 ) 4
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Deponent further deposas and says, that when large quantities of slabs and edgiugs are
cast into a stream with saw dust, and especially where shoals and eddies occur, bars or
accumulatiors may occur, hut that his oxperience with navigable streams and in ‘the
manufucture of lumber on such streams hns taught him, and that he verily believes that .-
suwdust alone has not boon and will not ba deposited in such a mauner a4 to obstruct or
‘impcde navigation, or t.o obstruct the ordinary flow of the water.

e e e (Qaad) T T T Levt Youse,
~ Bworn before me, at Ottawa, this 20th day}
v of February, 1871, ~— — —
Geo. Hay, J. P,

s T T T o)

APPENDIX No. 9. A
8TATE oF NEW Yonx, d
Rensallaer Ccunty.

Henry Swally being duly sworn, doposes and says, that he is a resident of the City ;
of Troy, in said County ; that said Uity of Troy is loc..ted upen the Hudson River, about
fifty milos below the village of Glen's Falls in the County of Warren, in said State, and ‘
about ono hundred and fifty miles above the City of New York, and that large volumes E
of the water of the Erie aud Chutaplain Canals, togethor with the sediment therein con-
tained, are deposited in said Hudson Rivor within tho limits of the said City of Troy,

Deponent further deposcs and says that, he has beon familiar with ‘and has been
engaged in navigating said Hudson River for the period of sixty years; that from 1849
to 1870, s period of about twenty years, he was cmployed as captain of Troy City Dredge.
That while so employed, he lind occasion to remove from the channel of the said Hudson
River within the limits of the said City of Troy all deposits tending to obstruct orimpede
the navigation of the same; that he personally saw and knew the chawcter of the
matorials drodgod from the ohannel of said river within the limits aforesaid, and that
said maforials so removed consisted almost exclusively of mud, sand and gravel.

Deponont further deposes and says that, he never saw or heard of any deposit or
acoumulition of sawdust in the chrmnel of said Hudson River which did, or coul , in hig
cpinion, obstruct or impede navigation in the same, and that he never heand of any
complaint from porsona engages! in navigating said Hudson River that their business had
teen or was_in--auy--way injured-or- affected - by—deposit or ‘wecumulation of sawdust,_
Deponent furthor deposes and says, that he has seen in still water und eddies such acoum-
ulations of sawdust which wers held by accumulation of water-logged tiinber, leaves and -

~other dobris previously formed, and which served as a nucleus or bar for the retention ot
said suwdust, but that in every instance these r .cumulationaof sawdust ns aforesaid were
of a semifluid charaoter, and so0 neatly of the ame specific gravity as wvater, as to yield .
to the slightost disturbing cause. -~

Doponent further deposes and 81ys, that in his opinion sawdust alone will not and
cannot accumulate in the channs! of a navigable river in such masses or of such density
as to provent, obstruct or impede the navigation of the same, ' :

Deponent furthor says that the offect of tho tide is felt at the said City of ‘Troy, the
riss and fall of the watar in said Hadson River. Al tha said city of Teoy as the direot

- result of the tides being from twelv to twonty-four inches daily, "

_ . — (Signed) H. SwaLiy.
—— -Bubseribed and sworn to before me this 4 _
+11th day of Februavy, 1871, . '

(Sigued) D M. GreexNg,
Comr. of Deeds.

————

46
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APPENDIX No. 10.
Mr. D. M. Greene, C.E., Troy, N. Y.

My pear 8ie,—Your lettor of the 10th iust, reachsd moa yesterday,-having -besn

v__,for.wanled-from Oswego; “which place I left To avail myself of a short le4ve of absence on
the Oth inst. :

In reply to your question, I beg to state that the subject of sawdust in the river was
never brought to my attention, from the tact that many of the mills along the Hudson
made use of their dust as fuel.—I-was-onduty upon the Hudson River finprovement for -~
‘over four years, and during that time we excavated over 500,000 cub. yards of mud,
ashes, cinders, &c., from the chasnel, and while there may have been sawdust present, and
it might have been noticed by others, I never saw any myself,

Trusting that this information may be of benefit to you, although it amounts to but 5
litt]o' PR S < e e e e e n B A e -

I am, Yours very truly, ‘ ‘,
(Signed), Jory M. WiLsoy, ! N .
Magnaging Engineer, Brevet,-Col. U/ 8/A,

S —— G ——— B P

* APPENDIX No. 11.

State of New York,
Warren County.

John Keenan being duly aworn, says that he resides in Jens Falls, in said oounty,
and has known the Hudson River and Champlain Feeder Canal since 1833 ; that
deponent is senior co-partner of the Joint Line Company and President cf the Glens'

Falls Transportation Company, which runs boate from Glens’ Falls to Troy, Albany, New

York and other places ; that Deponent and his co-partners have done work by the job on

said canal in deepening and enlarging the same, and deponent has been familiar with the
navigation and condition of said canal since the year 1832. That in the summer season,

when the water is lowest in said river, the Feeder Canal draws the whole volume of watér

from the river, so that the channol of theriver is practically turned into the canal during

such’ period of low water, that deponent has never known or heard of hny s&wdust collect-

ing or accumulating in any-part or portion of said canal, - That deponent has repeatedly

seon the workmen engaged at various times cleaning the - sediment out of the canals, but
" has never seen any sawdust among it, that deponent Lias never known or heard- of .any- s

;— —ibjury-arising from-sawdust-in-the river-or-canal " to -the-navigation—thereof.—That-the— -
parties engaged in the navigation on said river and canal have. not cousidered .and. do
not consider ' that the sawdnst from the saw mills do any injury. o navigation whatever ;
so far as deponent has any knowlgdge or beliof, parties engaged in navigation have never
made any-objection, and do not object to sawdust being cast in the river, o

(Bigned)  Jomn Kesiaw. |

Subscribed and sworn to before me this 31st
) day January, 1871.

(Signed) 8. Browx
) County J udge of Warren County.

Y
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_ APPENDIX No. 12— ——

T Hts of New York,

Warren Conrty. [ (H.8) é

David Underwerd, being daly sworn, says that he resides in Fort Edward, Wash-
ingion Comnty, New York, and has represented his district in the Legislature of the
Hate of New York.  Dsponent farther says, that he is a saw-mill owner and manufac- |
tarer of Inmber om the Hswlson River, and has besn practically engaged in the botiness
for the last 29 yeairs ; that deporent’s mills are locatod at Port Edwand, about six miles ;

7 below Glen's Falis tht—in deponent’s jrdgeent” anl belief there have been 200,000,000

fort of sawed Tamber a4 least mannfactared annnally on the Hudson River and on an
averags during the past ten years.:

That depoment has besn acquainted with thé Hudson River, the business thereon, |
stul s bion theredf, for almost 40 years ; and in deponent’s judgment and opinion, ?

e fop Ahie 30 3 688 next precesting. the Jast ten-yoars, there was sawed lumber manufactared - - -

on waid Hudson River, annually, on an average from 125,000,000 to 150,000,000 feet of :
lutpber ; that formeely the timber manufactared into lumber on the Hudson River was ’

———————toomly{white-pine; but-lately it is mostly spruce and-hemlock ; that- in—deponent's belie “’—‘g

the average thickness of lumber cnt on the said river daring the time aforesaid does not
excood onss inch and one-cighth of an inch in thickness ; that deponent has never heard
or knnwi ahy comylaint, trouble or inconvenience arising from sawdust to navigation on
the Hudson River and in the canal; that from deponent’s position and business,
deponent thinks it impossible that any obstruction or inconvenience could have occurred
frotn sawdust without Deponent having known or heard of it. .

(Bigned,)  Davio Uxperwoop,
Hubseribod and sworn to before me, this 1
31st day of January, 1871,
(Signed) '8, Bown. |

APPENDIX NO. 18.
Brate or New Yorxk, _} T Y—

e e = e
3
;

Honorblo Joseph Russoll, bein¥ duly sworn, says, that at present he resides in
Ulen's Fallx, aid until latoly resided in Warrensburgh, in said. Count, , and which place
In also loeatod upon the Hudson River, that doponent has been :wtua{ly engaged in -the
huninoss of manufacturing sawed lnmber for tho last 50 yemrson the Hudson River,
. oxoapt that dol»ohent's lumber business for tho last ten years or about that time has been
clsowhoro, and not on said river, That. deponent commenced lumbering about 50 years
ngo on tho east branch of the Hudson River six miles aboye Warrensburgh. That .at
that tine, in deponent's m((){)lnion and bellef, there were 75,000,000 foet of sawed lumber
and u Pwmls manufaotured annually on the Hudson River, and its tributaries, and that the
manufacturo of sawod lumber has been gradually increasing on said river and its tributa-
rios oxooeds 200,000,000 and in deponent's opinion and belief will overage annually at
loant from 175,000,000 to 200,000,000 for the last ten years. That when deponent first
commancod lumboring on tho river, not onl edgings but more or less slabs were thrown in
the rivor, and the wholo wasto aside from the saw ust was at least four times as much as '
ab prosent.  That the change or diminution of waste thrown in the rivers hns been -
cauned by tho fncreased value of the material and the improvement in mills andiiachinery,
Thot thoro hns nover boen any restriotion, by public law or otherwise, so far as deponent has
any knowlodse or informnation, upon the mill owners and manufacturers casting into the
rivers aa much vefuse atuff as they ohose; bu*!;8 on the contrary they have always disposed

r




¢

7 accumulation of sawdust thrown into it.
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-rally-by casting thio same into the river. That deponent has nover known or Feard of
any obstruction or injnry to the navigation of said viver or the canal, by reason of the
sawdust and refuse stuff cast in the river, nor has deponent ever known or heard of any
obstruction bein, made to such refuso stuff being cast into the river. #eponent further
says that he represented this district in the Congress of the United States, two terms of

. two years each. Deponent wast first elected in 1844, and tho last time in 1850,

) (Sig'ned,) JoserH RusseLL,
Subseribed and sworn to before me, on }

this 1st day of July, 1872, §
(Signed,) 8. BrowN,
County Judgoe of Warren County,

1
P

p——

of the refuse stuff including sawdust as their,con‘ve'nienoefand—intereat:*réﬁilﬁﬁd,'é;ﬁf"éfe-m‘-"#-rm B

APPENDIX No. 14.
Porspau, New ork, February-22,1871;

* Professor D. M. GREENE.

" DEeaR Sir,—The writer is surviving partner of the lato firm of @. and 8. T, Richards,
‘who -~were up to a, recent time engaged in the lumber manufacturing bisiness, and
operated mills propelled by water power, on the Schroon or east branch of the Hudson
River, which is the main branch of that river above the Mohawk. In common with all
the other mills on the Hudson and Sch-oon Rivers, the sawdust made at our mill was
always dropped into the river, and carried down the streams by the water. . The firm of
G. and 8. T. Richards commenced such business in tho year 1848, and continued in it to .
and including the year 1869, during all of which time they. were acquainted with the
other parties doing a similar business on such rivers, aud it was known that the mills
disposed of their sawdust in the manner above mentioned, and during all of which time*
the said firm of (. aud 8. T. Richards put their slabs, edgings and buttings, as well as
sawdust into the river. The lumber manufactured by us was mainly. pat on canal boats
at'Glen's Falls, and transported through the Champlain Canal to Troy and Albany, and
other markets below those pointe on the Hudson River. ' . -

The mills aforesaid of G. and S, T, Richards manufactured on an average one and
__three-quarters millions feet, board measure, _of_pine,. spruce,-hemlock, and bass and ash,
and some other kinds of lumber. - Our mill was located six miles above' the villago of
‘Warrensburgh (over twelve miles by the river, which has very little fall for that distance),
to which place we moved our lumber by rafting or running down the river.  We wero
never troubled in the least by the presence or accvmvlation of sawdust in the river
canal, in transporting our lumber to market. Soon aftér the building of the large leathe:
tanneries on the river and branches abore our mill, wo had considerable fedrs that the
¢ accumulation of exhaust ground tan-bark, large quantities of which were thrown ints the
river above ue, might seriously interfere with the navigation of the river. In'fact, the
tan-bark was our greatest danger; but it was found that the spring freshets had the
- effect to throw the bark and sawdust into bars above ordinary water, where, after the

_bars got dried out, the owners of the land burned the accumulstions; and got a very good
manure for their lands, : S * ,

- - In the opinion of the writer, founded on his experience in the business, no dan,
_need be apprekonded of the obstruction of the navigation of & river; on‘account of the

Respectfully, ) -
N . (Signed,) . Gzo. Reomanve,
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APPENDIX No. 15. -

Gies's FAL!.;S, New Yorg,
February 1st, 1871.

To the Hon. the Cotamissioner of Public Works
B of the Province of Oniaso. :
Kince January, 1832, T have regided at this place. a member of the bar until
1857, and since then have been a Tustice of the Supreme Co i this time I |
have been familiar with the lumbermen upen the Hudson River, and have observed
their mode of opeations in the mannfacturing of lumber from the village of Warrens-
“bhuigh, a distanice of about 35 miles by the course of the stream above Glen’s Falls, to
Fort Millae, about 18 miles below Glen's Falls.  For twenty years I was counsel to parties
owning water power at tis place in actions relating to such water. power.
¥ have read the aflidavit of Avgustus Sherman in relation to the quantity of lumber
manufactured at different points upon the Hudson River for fifty years last past, and I
- —cotienr-with-himn-in his statement 8o far as.it relates to-the-time that T-bave resided-here——
All the mills at which lumber has been manufactured have been operated by water,
and have discharged their kaw dust and edgings into the stream. During the season of:
Jow water in the summer the principal part of the water in the river is required, and is
used for canal navigation through the Glen’s Falls Feeder, the head of which is a mile
und a half above Glen's Fulls.  During the whole time that T have resided here, I have
never observed that any obstruction to navigation or to the use of the Hudson River: foy
Jloating logs or for water power has been occasioned by. the discharge of sawdust and
+ edgings from saw-mills into the stream; nor have I ever heard any objection made or of
objection-being made to such use of the stream—nor have I ever heard any coraplaipt made
by navigators of thecanals, or by thoseinterested in the navigation, or by ofﬁge’rsjhaving
the same in churge, that the sawdust or edgings from thesaw mills above the feeder dam j1ave
had any tendency to obstruct the use or to diminish the supply of water in the canal.
1 writo this statement at the request of my fiiend, Mr, H. F. Bronson, c¢f Ottawa.

Reapectfully, -
(Bigned,) E. H. RosexRaN,
Justice of the Supreme Court.

- APPENDIX No. 16.

T 8TATE oF NEW YORK, 8.8 - L
Rensallaer County. (88,
Danicl H, Bullivan' being duly sworn, deposes and says, that ho resides in the cityof
Igpy ; that hio has been acquainted with the Hudson River and its navigation for 28
; that lio had been engaged in the navigation of the said river in various capacities
during the gmater part of that period, and that he is now sud has been- for 14 years the .%§
Buperintendent of tho Hudson River Transportation Company. Deponent further says
that the offices of theraid Company ave-located in the said city of TYoy, and that- its
businees consist in tho transportation of merchaudize upon barges or otherwise upon said
line between the cities of New York and Troy and intermediate points. That during the
timo doponent hasbeon employed on said line, and especially during the time he has acted
in the capacity of suporintendent as aforesaid, he has beon personally familiar with the
locution, magnitude and charaoter of the bars and other obstructions to navigation which
-have from time to time been formed in aid river, and has observed the kind of materials
of which thoK wore tormed in said river, and that said materials were mud, sand and

guavel, together with oak logs or hard wood sticks, but that deponent never saw pine

loga renioved from said bars. Deponent further says, that he never saw any deposit or ac-
cumulation of sawdust in tho channel of said river, and that he never experienced any
difffoulty or met with any obstruction or impediment in the navigation thereof, which was
caused by sawdust, Deponent further says :Bat ho has  large aoquaintance among per-
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ons engaged in the navigation of said ludson River, and that in his intercourse with
juch persons so engaged he has never heard of any bars, deposit or accumulation of saw-
Rust in the channel thereof, which interfered with or impeded navigation in the least;
hor has deponient ever heard of any complaint or objections having becu mede to the cast-
g of saw dust into said river, that it obstructed or impeded, or what ithad a tendency to
Lbstruct or impede navigation, or that it was objectionable in any way whatever. De.
ponent further says, that he was for six years emploved in & ship yard at the village of
thens; that said village of Athens is situated on the west bank.o .the Hudson . River,
Kbout 25 miles below the city of Albany, and about 31 miles from the city of Troy ; that
n the said ship-yard the saw mill was Jocated over a small bay where there was no per- ;
Joptible motion of the water, except such curronts as were by the tides, and where the STl
Bottom was of soft mud; that the sawdust from said mill was deposited ints.the L
water of said bay ; that there was never, so far- as deponent knows, any rocumula-
Bion of sawdust upon the bottom ot the river at chat point, but_that the sawdust S
o deposited or cast into the river was floated off, and as deponent verily believes, was -
arried by the current to the sea. Finally, deponent says, that ix his opinton (whichjs————————
based upon his experience and observation upon the said Hudson River) sawdust when .‘
cast into a navigable river like the Hudson in such q.ankities and at such rates as it
BE-vould naturally be produced in the mauufacture of lumber, will not produce bars or oh.
structions to navigation on the channel thersof. .
P . .(Signed,) . . .. DaNIEL SULLIVAN, ..

Subseribed and sworn to before me this

17th day of February, 1871, }

(Signed,) D. N. GREENE,
Comr. of Deeds.

—

| APPENDIX No, 17.
(Copy) .- .

StateE oF NEW Yorxk,

County of Warren.

“Augustus Sherman being sworn, says that he resides in Qlen’s Fallg, in said County,

and is engaged practically in the business of manufacturing lumber on the Hudson River,

about fifty miles above the Cities of Troy and Albany, and has been so engaged in said.
usiness for the Inst 45 years and upwards. That diring said time depoment has been the ———— ———

wner or lessee of one or more saw-mills,Frun and operated by deponent in said business.

 That deponerit 6wns timber lands on snid river, and its tributaries, and has cut the timber

f therefrom, manufactured the same intv lumber and tranfiported tha same to Troy, Albany

 and other markets, and is well acquainted with the Hudson river, ita size, capacity, chan-

nel and currents, as well between Glen's Falls aforesaid, and Troy and Albany, as above

§ Glen's Falls. Deponent is also well aquainted with the different saw-mills on said river, -

and their capacity. That the principal part of tke lumber manufactured by deponent has

been manufactured by the mills known as the Sherman mills, and the Swartrout mill, r

. ‘s:.he latter leased by deponent) which are situated on said river about one mile,'and one AR

alf a_milo above (len’s Falls aforesaid. ' S . o

. That during the last ten years, deponent has manufactured at said wills about -

. 15,000,000 feet of sawed lumber annually, the most of which hus been_cut into boarde,

_about one inch thick, and some into scantling 3 inches by 4 inches, and some into plauk,

~ 1} thick, the whole on an average, in deponeat’s opinion, would not averuge over 1}in

- thickness. - T , AR T

. That in deponent's opinion and belief there has besn manufactured annually on an -

 ‘average on the Hudson River, and principally at Glen's Falls, Bandy Hill and Fort

' Edward (sl within a distance of eight miles), during the last ten years 160,000,000 feet of

‘sawed lamber,  That for the List ufty’ ysafs,:arge quantities of sawed lumbér have beer

. ) :
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manufactured overy year in said mill, and in deponent’s opinign and belief, for the fort,
years mext prior {oy the last ten years, not less than 100,000,000 to 115,00Q,000 fee
of sawed lumber were manufactured annually on average. That from deponent’s earlies
ecollections there has been a large business done on said rivers in manufacturing saw
Jumber (and which extend back upwards of sixty years), and with some fluctuations has
hoen gradually increasing. That formerly, <y thivty-fivo years ago, nearly all the lumber
manufactured on said river was firm white pine simber and spruce, but white pine timber
became more and more scarce, and hiis been manufactured less and loss until the principal
- -moe - part of-the lumber now cut on said river is spruce and hegnlock.rr Depongnt —fl.ll‘t er says -
that ho has not seen and does not know of any accnmulation of sawdust in said river to
impede or in any manner inconvenience navigation on said river whatsoever,
That edgings have, more or less ns well as the sawdust, Leen cast into the Hudson
River; that deponent has seen in somo of the eddies in said river small collections of
edgings and sawdust and flood wood and debyis, hut _{o:lr the edgings, slabs, or. cher.ﬁx:m .
~ substance to liold or confino the sawdust in one place, it moves and floats about readily
in the water, and is ensily moved by any disturbing substance in the eddies, and will not
remain in the channel of said river., That the feeder canal extendg fygl’n th.e Hl}dso.n ]
River to the Cliamplain, and intersects at the points Whe’rq deponént’s said mill -is
located on said river, and that in deponent’s opinion and belict there has been for the
--—last forty-yoars-about 35,000,000-0r-40,000,000 feot of sawed-lumber-manufactured
““annually on the Hudson River above said canal. That deponent has owned and run canal
boats on said canal, and transported lumber thereon ever sinco it was navigable and more
than thirty years, and that deponent has never known or heard of any obstruations
~ from accumulition or collection of sawdnst on said canal. That from. deponent’s experi-
once in the use of said river and canal, and the manuficture of lumber, deponent has no
doubt whatever that sawdust nlone will not accumulate or collect in sufficient quantities to
impedo or impair navigation in the least. That Deponent is now President of the

first National Bank of Glen's Falls.

v (Signed,) A. SHERMAN,
Subscribed and swora to before mo,
this 31st day of Jan,, 1871, : .
(Signed,) Q. Browx,

Ccunty Judge.

APPENDIX No, 18.
Clopy. :
g'm[';a )ov New Yorg, 8.8
.- Warren Couvnty. X ) T

George Satterleo being duly sworn, tays that ho resides in the village of Fort
Edward, in Washington county, in the State of New York, and is and for the last year
has been the superintendent of the Glen's Fall Feeder Canal, and also of about 256 miles
of the Champlain Canal, and of that part thereof into'which the waters of said Feeder
are discharged. Deponent further says that in the spring of the year 1870, deponent:
caused said portion of said canals, of which he is superintendent, to ba cleared from:
deposit of whatever had accumulated therein, )

That deponent was poreonally engaged in superintending the work, but did not find
any deposit or nccumulation of any sawdust in either of said canals,” S

That deponent has resided in Fort Edward, throngh which said canal and ths Hudson
River hoth pass, for the last 20 years ani upwards, and deponent his never known or

* heard of any accumulation or deposit of any sawdust in either eaid river or canal to
Injure or inconveniefeo navigation in the least in either of - them, . §

(Bigned)) - Gronag "S‘m-mnc.

4
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APPENDIX No. 19.

(Copy.) Srate or NEw YoRK, : )
) ‘Warren County. , }S‘S'. -
Colonel Alonzo W. Morgan being duly sworn, says that he is a resident of Glen's

Falls, in said county, and has resided since the year 1813, and had charge of the Feeder
Canal and about 15 miles of the Champlain Canal as superintendent for three years ~

8 some 20 to 25 yoars ago, and -as such supeyintendent had charge of making repairs oh -

Bk  said portions J canal (and which portions included about 14 miles of the summit level

of the Champlain Canal),-and keeping it ¢lear and free “from_obstructions,-and-every -

spring during said three years cleared out the deposit from the bottoni of the canal, but ’

that such deposit did not consist in any part ot sawdust. - That no sawdust ever colleoted

or accumulated in said canal %0 far as deponent has any knowledge or belief. “De-

ponent further says that when he first became acquainted with Glen's Falls there

- vere four saw mills-at- Glen's- Falls; and-also-saw mills all along for 30 or 40 miles

above, and large quantities of white pine lumber were-then being manufactured, biit

as to what quantity deponent is not able to say, as deponent is not a lumberman,:

That, as deponent understands and believes, saw mills were érected on the Hudson and

Glen's Falls and vicinity, and the manufacture of lumber commenced about 00 years

ago or upwards, and has been continued ever since. That deponent never heard of

any complaiut or trouble as to navigation-on the Canal.or Hudson River from saw-

dust, and never knew of any injury therefrom, and deponent does not believe navi-

gat.on has been injured in the least by sawdust. : - ’

‘ (Bigned,) Cor, A. K. Moroax,

Submitted and sworn to before me, this
31st day of June, 1871, -

- (Signed,) 8. Browy, . . ;

- County Judge,of Warren County. B

- . APPENDIX No. 20,
3 Copy.) SraTe or New YORK; a
(Cory )W'ﬁrren County ' (88) .

-—————— (eorge Nelson being duly-sworn,-deposeth and saith, that he resides in 8till Water,
in Saratoga County, New York, and is Superintendent of all that part of the Champlain
Canal in the State of New York, southerly of that part thereof which G. Batterlee is

Superintendent, and hes been such Supérinterident for the last year. -Deponent further

says that he has resided near said canal, and been familiar with it and its condition and

the business done thereon for the last thirty-five years. ‘Deponent further says that in
the spring of the -year 1870, deponent, ay such Superintendent, caused that pertion of -

‘8aid canal in his charge as aforesaid to be quite thoroughly cleared of the sediment and

depoait thereon, and deponent_superintended the work personally, to the extent of his
wholo time thereon. That said Still Water is located on the west bank of the Hudson
River, about thirty miles below Glen’s Falls, in Warren County, New York. Deponent
further says that he found no sawdust insaid canal in cleaning out the same, and deponént
has never known or heard of any accumiulation of sawdust in said river or canal, br any
fnjury or inconvenience resulting to-navigation in said river or canal thereford at'any - -
place or time. : - ‘ PR R

: ' 7 (Signed,))' Georor W, NELsON,
Subseribed and sworn to before mo } » L
this first day of July, 1871, - 'f - . ..
© (Signed,) 8. BrowN, B
" County Judge, of Warrén County, ~ }
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APPENDIX Xo, 21,

(Copy.) StaTE oF NEW YoRrk,
Varren County

William Coleman being duly sworn, saith thut ho resides in the tdwn of nggbugy,
Washington County, and State of Now York, andin the imunediate vicinity of the Fecdor
Canal, and has so resided for thirty years last past. That deponenthas been ‘Snlwn‘ntendeut
of said Feeder Canal and that part of Champlain Canal which the Feedqr Canal discharges
its wators into for about eight years, =~ -

That among othors, it was deponent’s duty to keep said canal froo and clear from alt
obstructions, and occasionally deponent causod the sediment to be cleared ficm tho bottosm
of the said canals of which deponent was such Superintendent, but uever found any
&ceumulation of sawdust in said canal, but did find sand, dirt and mud.. T{:at dopongnt
bas been well and familiarly ncquainted with said canal and its navigation for@r
thirty years last Past.  That the canal has never been obstructed, filled,* hor
partially filled with sawdust (‘exce e san ] f the water ) now
has the navigati in t i v interfored with by sawdust,
Deponent further say8 that he has never heard of any trouble from the “sawdust in the

ulson River, relative to navigation, nor any complaint against cr ohjection to its boing
deposited or cast into the rivers by forwarders, boatmen or any one connected with the
navigation of saiq Canals, or River ; in deponent’s opinioa aud helief there is nc objeotion

whatever to said sawdust being cast into the water so far as navigation is concerned,

That deponent quaiifies the above staterient as to deponent’s Leing superintendent by
saying that deponent held the office Lut two yéars, but was agont for Mr. Sherwood (now
dead) who wag superintondent for the rest of the time (said eight years),and had the
. actual management and control of the business in relation to the caals, Mr. Sherwood
not giving much personal attention to the business, ‘

(Signed,)) " . WiLLian Coremax,
Subscribed and sworn to before me this }

»

3ist of January, 1871.

(Signed,) 8. Browx,
County Tndge, of Warren County,

bamondaomd PR
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APPENDIX No. 92,
(Copy.)

State of New York, » -
Washington County,

Orson Richards having been duly Aworn, states—That he resides in the town of,
Kingsbury, in Washington County, and State of Now York. That deponent is engaged
in the business of manufacturing lumber on the Hudson River, and has boen for the last
thirty yewrs ; that deponent his one sawmill which runs over two bundred saws, and is
partner of four other mills, and is familiar not only with the sawing business, but also

with all the other branches of the trade, as well the running -the logs to the mills as
transporting the lamber to market by boating the same on the canal and otherwise ;

v

deponent’s largest mil] is Jocat on Kiver, about thirteen miles below

Glen’s Fally familiar with the said river and the Lusiness done

pwards. Indeponents opinjon and belief there has
. » annually, on an average of the last ten years, at
tw 150,000,000 or more of sawed lumber, and before ten years' last past for the last

enty years, an average of not less than6l20,000‘,000 or upwards of sawed lumber ;
o4 , s
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that in deponent's opinion and belief, prior (o fift2en years ago, there has been as much as

; of sawed lumber cut upon said river und its tributaries per year,gmd :
which would avérago pechaps about pne on it, and one-eighth of an inch in thickhess)
above tho puint whére the Feeder Canal intorsects the rivor, and the sawdust made there-
from, as *; ' as more or less of the other refuso cast into the waters to be carried off.
Deponent fu.ther says, that ho hns never known or heard of any obstruction, hindrance or
injury to boating, rafting, or navigation from such sawdust refusion on the river or cangl.
Deponent says; that he has never heard or known of any accurulation of sawdust
in 8aid canal or river, whatever, alone, rior with other substances, except that in some of
the eddies of tho river, the edgings and slabs lave coliected, and more or less sawdust
has been stoped and held by the accumulation of such firm Substances, nor has deponant
evér heard or known of auy such accumulations as last deseribed being found at sm{‘ place
or places in the least injurious to the use of the river for all floating and navigable pur-
poses. Nor has deponent ever known or heard of any complaint by Loatmen or others of
sawdust being put'in therivers,nor hes any objection over been made to sawdust and other
aefuse being cast into the waters, so far ashe has any knowledge,information orbelief in the
premises. That deponént discharges large quantities of sawdust und some edgings into the
river every year. That ns to the other vefuse, sawdust; there has been less und less cast into
the river in proportion to the lumber manufactured, a8 such re” s has ‘become more and
moro valuable for other purposes, and it becamo the interest of the manufacturer to saveit. - -
“That so far as deponent has any knowledge, information and belief on the subject, all
manufacturers of sawed lnmwber in said river have been guided and coutrolled a8 to casting
and throwing into the waters thereof the sawdust and refuse of and from gawed’ lumber
manufacturers by their own interest and wishes, snd that no injury hes arisen therefrom,
or at least none so far as deponent knows or has ever heard of to navigability. of said
river or oaral. .

. (Signed,) - Oreox RicHARDS,
— - Bworn befora me this 11th day of :
February, 187C.

(Signed,) W. McCoLruy,
Notary Public.

e ]

. ) _ &
APPENDIX No. 23. -

Area of torritory drained by the River Ottawa and tributariest above the oity of
Ottawa, is 43,000 square miles ; add 19,000 square miles for area drained below Ottawa
and above Grenville, inaking a total area of 62,000 square miles, not including about
4,000 square miles more below Grenville. L R

By the Report to the Canadian Legislature by J. C. Clarke, Exd., C. E., of his survey
for the Ottawa canal navigatiou, the mean’discharge of the Ottawa Xl:y o series of obstruc-

- tions) at Grenville is 85,000 cubio feot at low water, and 150,000 cubic feet at high water,

Forty inches may safely bo taken as the average precipitation of rain and snow in .
Canada on the Ottawa. - - . " -

t-would-séem: necessary: to-assume & greater average, in order to account for
delivery of the Ottawa, compated with the avea it drains. . * ~

‘(Signed), A.J, RussrLL,

b6
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APPENDIX No. 24 ,

kCOPY-) ) PorTrAND, ME., August 27, 1872.

Hon. H. H. Killaly, &c.,&e., &c.,}
Toronto, Ontario.

DrAr 81g,—TI have the pleasure to acknowledge the receipt of your letter of the 13th
instant, making enquiry conteming the condition of the Ponobscott;’and other rivers, th;
navigation of which has been more or less injured by the * wagbe _(slabs, edguigs. an
sawdust) from saw-mills ; and, in reply, to state that in my examination of . severathmierz
$in all cases tidal rivers) T have found that this  waste” has been accumulating for the uf

orty years and more, and to such an extent as to have greatly impaired the navigation 1:)
those rivers. This “ waste " on being thrown into the rivers is carried up and down by
the tidel currents until becoming heavily water-soaked, it sinks in slack water or eddlex;
and forms constantly increasing obstacles to navigation. In all ,the rivers in the State o
Maine, these obstructions if formed by slabs and edgings, don’t extend more than four
miles below the head of tide waler, as jn the Penobscot River, and in the smal‘ler rivérs
not more than vne mile below, whilst the sawdust is, for the most “part, camefl by the
current several rhiles further down and deposited on the slack water and eddies of the
bends and bays, these forming extensive shoals, shifling in their character and having nar-
row and crooked channels,

In Penobscot River these slabs and edgings have accamulated, in some places, if not
less than eighteen feet, with an average depth of about tun feet, over an area of not less

than two hundred and seventy-five acres, the solid vontents of Which are more than
four millions of cubic yards.

_ - It is but recently that these facts have attracted public attention to such a degt.‘ee,
~ 88 to have proved the necessity, for the prevention in future, by statate, of the throwing
in of slabs and edgings ; but ot vet, it is much to be regretted that of sawdust also. 1t

is, however, bolieved that this will be provented, at an early day, so great is the damage
caused by it.

During the past two or three years I have been very successful in the removal of
these obstructions by means of dredging machines, provided with clam.hell (skeleton)
buckets : in which work the difficulty consists not so much in the excavation of the
material 8 in the disposing of it afterwards. ‘ '

To give you an idea of the cost of the removal of this material, T will state that
within the past ten days a proposal has been made to excavate and remove about twenty-

five thousand chbic yards of this material, at seventy-five cents per cubio yard, by contract,
which proposal I shall probably accept. .

I regret, that T have no special report on this subject to send to you, and that the
information herein furnished you is 80 meagve in its character.

. If I can be of any further service to you in this' matter, I beg that you will let me
nOW, :

I am, 8ir,
Very respectfully yours,
, (.s,'gned),-—.f}nemr’i‘non,
. Brev. Brigadier General, U, §, A,

S———tpres

b¢
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APPENDIX No. 25.
(Corr.)

H. H. Killaly, Esq,,

- Toronto. Mirawicnr, 16th May, 1872, ;

Dear Sir,—In reply to your's of the 37th ult., in roference to the state of the S
rivers in this Province, I beg lyeave to say that on the Miramichi River and its tributaries,
there are a number of mills, some driven by steam and others by water. Some of the
steam mills have heen in the habit for years of depositing and still continue to deposit a
greater part of the sawdust made by thom into the river, as well as bark, slabs and
edgings, most of which don't go far from whero they wero doposited till they sink and
romain thete, which has been proved by tlie depth of water in the harbors of this river,
espacially about our wharves, where it is more perceptible. .

Fifteon to twenty years ago, at any of our wharves, there was twenty foot of water,
but now there is not more than from ten to twelve fest, causing wharf-owners to extend
their wharves nearer to the channel. The material that ¢amposes the filling up is
sawdust, slabs, edgings and other refuse matter deposited from mills, mixed with a
small portion of mud. I may safely state that all the weter-mills on the main river,
as well as its branches, deposit the most of the refuse matter with the streams,
which has had the effect of filling up all the small harbors, coves and oreeks on the
river, which is readily perceived by comparing them with what they were & few yoars
ago. At one time the bed of the river, or at least along the shores and oreeks was
composed of sand and .gravel, but now it is chiefly refuse matter from sawmill. This . :
practice has also had an injurious effect on fishing. L

Whegp a large quantity of alewives, salmon and basa used to be caught, now the catch :
11, and the bass have entirely disappeared from the south branch of the Mira- 7

the north west branch they are still, caught in large quexntiiies, which 3
r by only one mill being in operation on the north-west branch for several
years,paivyo0nt the south-west branch there are several mills in vperation.

Our harbour master is supposed to look after the river and protect it against all in-
jurious deposits ; in the town of Chatham and Newcastle he prevents such deposits but
there are so many mills strewn along the river that it is ditficult for him to watch-them
sll. At séme mills slabs and edgings are rafted urider pretence of being taken away for tive
wood, but at night are set adrift, and lodge all along the wharvos and shores : s greater

 part of these are pine, and sink-almost immediately after being put into the water.

This same custom I may say exists all through this Province, but to a great extent
on the northern portion.

T would strongly recommend that the Government would take this matter into their
careful consideration, and devise some means of preventing the depositing of all mill refuse
in our rivers. - If not attended to in time, it will destroy our fisharies altogether, 89 woll -
as interfore seriously with the navigation of our rivers. ‘o

I would suggest that the penalty for casiting any mill refuse in the streams should
be punishable by imprisonment of the owner of the mill, or the person in charge of same,
as there is no use in e.émtting on a small fine, as they® would sooner run the risk of being
fined than imprisoned. _ ‘

I would be pleased to be of service to you at any time.

T S T T A L e U T TOE S R ANL P

- Yours very trily,

- R (Signed;)—-—————\V-x.-—Mumim

29.—8 o o7






