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LETTER OF TRANSMITTAL.

Orrawa, March 8, 1909,
Sir,—

During the season of 1908, I, with Mr. A. Anrep as assistant, started the
investigation of our peat resources. The bogs first to be considered were
those which were favourably located as to transportation and market,.

Several of these bogs are of considerable extent, and in order to arrive
at a fairly accurate estimate as to their extent, depth and quality of the peat
contained, a great number of holes have to be drilled.

The drilling, as well as the cutting out of the necessary lines, especially
where the bogs are heavily wooded, requires considerable time, and these
investigations will, therefore, involve many years’ work.

Part of the summer was spent at Victoria Road peat bog, where the
Anrep peat pulping machine imported from Sweden was set up, in order to
manufacture sufficient pes , fuel to start the Korting peat gas producer plant
at present under erection. at Ottawa.

During the summer > also visited the greater number of the peat plants
so far erected in Canada, and in October attended the meeting of the American
Peat Society held in Toledo, Ohio.

In the following report the bogs so far investigated are separately de-
seribed, and accompanied by maps showing their areas, as well as the depths
of the peat and the average degree of humification for each drill hole.

Yours respectfully,
: (Signed) 'E. Nysrnowm, -
Dr. Evcene HaaNEL,
Director of Mines,
Ottawa.
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INVESTIGATION
OF THE
PEAT BOGS AND PEAT FUEL INDUSTRY
OF CANADA, 1908. :
BY

ERIK NYSTROM and S. A. ANREP.
METHOD OF INVESTIGATION.

In order to map the surface of the bogs, lines were run at certain intervals,
generally 1,000 feet apart. Drillings were made in each of these lines at inter-
vals of 500 feet, and samples of the peat collected from different depths.
Unless the peat was very different in appearance, all these samples were made
into one general sample covering a certain section of the bog; but the degree
of humification was noted for each clrill hole, and for the different depths.

The different degrees of humification are expressed in letters in accord-
ance with the following scale:—

C B )
C+ indicating a B+ indicating a peat
B C— | peat more or A B — | more or less suitable
BC  ;less suitable AB for peat fuel.
B C 4+ | for moss litter. AB +
B ._ J.LX. -
A

J

The peat classified in accordance with thisscale from C to B— is only suitable
for the manufacture of moss litter or similar produets, and that from B to A
for peat fuel. B, for instance, indicates that the peat fuel produced from
such peat is light and consequently bulky, and A B a heavier peat, well suited
for the manufacture of fuel. In the same manner C indicates a peat, or
rather moss, well suited for moss-litter, and B— a less suitable material.
The signs + and — after the letter respectively increase or decrease the
degree indicatedl. : '

For the purpose in view, viz., to obtain a fairly accurate idea of our peat
resources, it is quite sufficient, at least for the larger bogs, to run the lines
1,000 feet, or even further apart, as it would otherwise require a very long
time to reach any conclusions; but where manufacture of peat products is
intended, drillings ought to be made closer.

In Canada the method chiefly used for the manufacture of peat fuel has
been to harrow the surface of the bog, or some similar method, and collect
the partly air-dried peat in horizontal layers. In such cases the part of the
bog which is intended to be worked should be carefully investigated,
and the quality and properties of the different layers separately ascertained.
The peat, in many cases, is of different nature in different layers, even in the
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same bog, and in several cases some layers are entirely unsuitable for the
method above referred to. In Europe the method generally used for the

production of peat fuel is different; the peat is there dug out of the bog in

vertical trenches, the different layers of peat are mixed, and a uniform pro-

duect is obtained.

CANADIAN BOGS.

The vegetation forming our bogs is in most cases identical, or very
similar to that forming the Buropean bogs. .

In the followinglist, supplied by Mr.J. M. Macoun of the GeologlcaISulvey,
the pnnc}pal plants formlng our bogs are enumerated:—

CHARACTERISTIC PraNTs oF THE PEAT Boas or ONTARIO.

While the number of species of Sphagnum growing on our eastern hogs is
very large, the general bog covering is made up of a few species only, of which
. the following are the most abundant:— :

Sphagnum acutifolium, Russ. and Warnst.

Sphagnum recurvum, Russ. 'and Warnst, and its varieties.
Sphagnum fuseum, von Klinggraeff, and its varieties.
Sphagnum eymbifolium, Ehrh.,

Sphagnum medium, Limpr.

Next to Sphagnum the moss family which is most common is Hypnum.
More than a score of species are to be found on almost any large bog, but many
of these are not in sufficient abundance to affect the quality of the peat in
any great degree. The most important are:— '

* Thuidium Blandowii, Bruch and Schimp,
Camptothecium nitens, Schimp. ‘
Hypnum fluitans, Linn,

On tussocks and other raised parts of bogs a great variety of other mosses and
lichens are alway$ to be found, but few of these are worth noting, as they do
not form lérge masses. Almost any hummock will be found to be composed
chiefly of the followmg —

Polytricum strictum, Banks, Hair-cap moss.
Cladonia rangiferina, Hoffm., Reindeer moss.

Other species of Polytricum and Cladonia will almost always "be noted, but
those mentioned form the mass.

The order Cyperacex is always well represented on and around bogs.
In the wetter parts, where there is no Sphagnum covering, many species of
Carex are always to be found, among them: C. utriculata, Boott; C. vulpinoi-
dea, Michx.; C. teretiuscula, Good; C. Sartwellii, Dewey; C. riparia, Curtis;
and C. aquatlhs, ‘Wahl.
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On the bog itself the most important species are:—
Carex exilis, Wahl.
Carex sterilis, Willd.
Carex oligosperma, Michx.
Carex trisperma, Dewey.
The only other genus of Cyperaces that is represented is Eriophorum, of
which four or five species occur on every bog. Of these the most valuable is:—
Eriophorum callitrix, Cham.
or E. vaginatum, s it was formerly called. The other species are:—

Eriophorum Chamissonis, C. A. Meyer.
Eriophorum gracile, Roth.
Eriophorum angustifolium, Roth.
Eriophorum Virginicum, L.

While not properly bog plants, a large number of aquatic species' grow
in ponds, or wet, marshy spots in the bog or along its borders. These are
frequently mixed together, but often large areas will be covered by one or
two species, such as: Typha, Sagittaria, Sparganium, Utricularia, or Pota-
mogeton.

Only the most abundant species are enumerated below:—

Sagittaria latifolia, Willd. ... ... Broad-leaved arrowhead.
Utricularia vulgaris, L......... Greater bladderwort.
Iris versicolor, L. . ............ Larger blue flag.
Scirpus lacustris, L.. .......... Lake bulrush.
Sparganium simplex, Michx. . ... Bur-reed.

Typha latifolia, L. ............. Cat-tail.

Glyceria nervata, Willd.. ...... Nerved manna-grass.
Glyceria Americana, Torr. . .....Tall manna-grass.
Potamogeton, Several species . . .Pond-weed.

Scirpus cyperinus, Kunth....... Woll-grass.
Nymphaea odorata, Ait......... White water lily.
Nuphar advena, Ait .. ......... Yellow water lily.

Of herbaceous plants there are more than 100 species, in addition to
those mentioned above, which may properly be called bog plants, but the
majority of these are either so insignificant in size or grow so far apart that
they effect no appreciable change in the composition of the peat. The most
common and valuable species arve:—

Menyanthes trifoliata, L........ Buckbean.

Drosera rotundifolia, L......... Round-leaved sundew.
Chiogenes hispidula, T. and G.. ..Creeping snowberry.
Scheuchzeria palustris, L. . . . ... Scheuchzeria.,
Habenaria dilatata, Pursh ...... Tall white bog orchis.
Habenaria hyperborea, L. . ..... Tall green orchis.

In cases where the bogs have been formed by the growing over of lakes the remains
of these plants generally form the deeper layers of the bogs.

L | o | ) . ‘
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Vaccinium macrocarpon, Ait. . ..Large cranberry.
Vaccinium oxycoceus, Lr...... .. -.Small cranberry.
Sarracenia purpurea, L......... Pitcher plant.

Even the most open bogs are usually coveled in great part by shrubs or
shrubby plants, and in boggy woods they occur flequently in even greater
profusion. The most widely distributed and best known species are:—

Ledum Groelandicum, O. Eder. . Labrador tea.
Andromeda gldaucophylla, Link. .Andromeda.

Kalmia glauea, L.............. Mountain laurel.
Cassandra calyculata, L.... .... Leather leaf.

‘Spireea salicifolia, L. :...... ... Meadowsweet.
Vaccinium Canadense, Rich. ....Canada blueberry.
Vaceinium Pennsylvanicum, Lam.Low blueberry.,

, Vaceintum nigrum, Britton .. ... Low black blueberry.
Salix myrtilloides, L..........Myrtle-leaved willow.

The only trees that may be said to be truly characteristic of bogs are

" black spruce, Picea Mariana, B.S.P. and tamarack, Laris laricina, Koch., but

along the margins of most bogs, and on many old bogs where there is good
drainage, cedar, hemlock balsam, ash and a few other species will generally
be found

DESCRIPTION OI‘ INDIVIDUAL PEAT BOGS.
Mzr BLI]UD PDAT BOG

This bog is situated about 8 miles from Ottawa, Ont., in the townships
of Gloucester and Cumbelland (see'ec‘companymg map) and covers niore or
less of:—

Lots 13-16, con. III townshlp of- Gloucester
Lots 38-15, con. IV, “ ,

Lots 1-16,con. V, . “ . B
Lots 1- 9, con. VI, 4 B ‘;

Lots 1- 2, con. VII, ¢ - “h,
Lots 9-16, con. XI, townshlp of Cumbelland
Lots 12-16, con. X, ' :

The total area’ covered by this bog s, app10x1mately, 5 004 acres. Of

this area .
1,564 acres have a depth of less than 5 feet, average depth 2/-9”
2,237 acres have a depth of 5 to 10 feet, average cepth 6-8”

856 acres have a depth of 10 to'15 feet, average depth 11'-8”
347 acres have a depth of more than 15 feet, average depth 16 feet.
The volume of the peat ‘contained is:—

In the area with-a depth of less than 5 feet ..... 6,938,946 cub. yds.
5tol0feet deep. . ..ol oo 24,036,117 ¢ ¢
10 to 15 feet deep.................. e 16,102,611, “« .«
more than 15 feet deep .. ..................... 8,973,037 « .
a.» Y l..”i”.u A |

=
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The peat is fairly well humified and uniform in quality, and, with proper
treatn ant, will produce a comparatively good peat fuel.

" The peat, after the bog is thoroughly drained, will probably settle down
from one to three feet.

Deducting, therefore, the 1,564 acres, which at present have an average
depth of about three feet and which are not likely to be profitably worked by
machinery, and also allowing for the decrease in depth through drainage,
we have left:— :

2,237 acres with an average depth of approximately .. . 5 feet.
856 acres with an average depth of approximately .. .93 ¢
: 347 acres with an aver 4ge depth of approximately .. .13 ¢
wlth a total volume of 38, 442 494 cubic yards of peat.

Assuming that one cubic yald of such drained bog will furnish 200 lbs.
dry peat substance, the total tonnage of dry peat substance available is
3,844,249 tons of 2,000 lbs.; or 5,125,655 tons peat fuel, with 25%, moisture.

The bog consists of three distinet basins, partly separated by two com-
paratively high ridges. These ridges are east of lot 5 in Gloucester town-
ship, partly submerged in the bog, but in places form what may properly be
called islands in the bog. The bottom of the bog is a compact blue clay.

The principal vegetation forming the peat in this bog is Sphagnum, more
or less mixed with Eriophorum and most of the other plants given in the pre-

- ceding tables.

~..Large areas of the surface of the bog are covered by & more or less heavy
‘gr Gwih of spruce and tamarack, and the peat itself is 1n1;erm1xed w1th large

quantities of roots, trunks, and stumps of trees.

Analyses of Peat (absdlutely dry).

1 2 3 4 5 6 7

‘,Volatlle matter............... e 65-90 (67-57 | 68-40| 63-22! 68-76/68-73 | 69-49

"~ Fixed carbon............. ..., c...|24-22 |25.35 | 25.00{ 24-86| 25-73(26-27 | 26-04
TAshe L 10-88 | 7-18 6-60[ 11.92 5.51| 5-00 4.47
Phosphorus . ......................0...... 0-026{.....0......0...... 0-024{......
Sulphur... ... ..o o o 0-314(. ... | ... e, 0:317......
Nitrogen «..........oooiiiina... S SO 1.40 |......]... FPY PO 1.18 [......
Calorific value B.T.U. perib......... 8821 19021 I...... 8805 9126/ 9441 | 9301

The content of ash, although in some cases comparatively high, is not
excessive, and the calorific value is satisfactory.

In order to work this bog profitably on a larger scale, it has to be thor-
oughly drained. . Such drainage will, undoubtedly, 1nvolve_a large expendi-
ture of money, but considering the va-lue of the land that would be recovered

“and which at present is practically valueless, and also'the improvement which
would result in the surrounding far ming land through such drainage, such an
undertaking would eventually -be a paying proposition. The greater part

. of the bog could then be utilizéd, el‘ohel for the manufacture of peat fuel, for
agricultural purposes, or both. -~ ', .

P
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- The bog is exceedingly well situated hoth in regard to shipping facilities"_

and probable market, the centre of the bog being only about eight miles from
Ottawa. The.Canadian Pacific railway (Ottawa-Montreal line) passes on

the north side of the bog, and the Grand Trunk railway (Ottawa—Montreal ’
hne) on the south s1de d

ArrrED PEAT BoG.

. This bog is situated about-40 miles from Ottawa; in the townships of
Alfred and Caledonia (see a,ccompanjfn ing map) and covers more or less of i—
Lots 6-10, con. VII, tovs;nshlp of Alfred
Lots 6-13, con. VIII e
-+ Lots 8-13, con. IX, - ‘f \ “ ,
Lots 13-24, con. I, . township of .Caledonia.
-Lots 9-24, con. II, “ e
Lots~ 9-18, con. III, « “
also extendmg into the townshlp of - Longueuil. - ' ‘
The total area covered by this bog is approx1mately 6, 800 acres. Of this .
area C
1,377 acres have a depth of less than 5 feet, average,depth 3’— 0"
3,084 acres have a depth-of 5 t6 10 feet, average depth 8 feet..
1,316 acres have a depth of 10 to 15 feet, average depth 11-10”
- 1,014 acres have a depth of more than 15 feet, average depth 16’ -5
‘ -The volume of the peat contained is:—

In the area with a depth of less than 5 feet... . . 8,441,928 cub, yds.
5t0 10 feet deep ......... e ... 39,800,592 ¢ ¢
10 to 15 feet deep . . i .. ..... e ibgeeaanea. 25,093,136 ¢«  «
more than 15 feet deep .. ....cvvuvvnnen. ... ‘26,846,800 «“

The peat in the part of the bog located in Alfred township is, with the

map, comparatively well humified and will produce a_good fuel. N
The upper layers of the part of the bog located in Caledonia townsh;p .
are, especially in the centre of that part, compar atlvely poorly humified, and
a falrly light fuel can there be expected. :
‘Deducting the 1,377 acres with a depth of less than five feet, and allowmg
for the decrease i in depth through drainage, we have left:—
3,084 acres with an average depth of approximately . . . 6 feot.
1,316 acres with an average depth of approximately ... 9 ¢
1,014 acres with an average depth of approximately . ..13 “ -
with a total volume of 70,270,200 cubic yards of peat.

, Calculatmg that one cubic yard of such drained bog will furnish 200 Ibs.
dry peat substance, the total tonnage of dry peat substance available is-
7,027,000 tons of 2,000 Ibs., or 9,369,000 tons peat fuel, with 25% moisture..

The bog consists of one large basin, the deeper part of which is located in
Caledonia township. In the northern part of the bog in Alfred townshlp a
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comparatively deep depression also occurs, and the peat contained in fhis
part of the bog is well suited for the production of fuel.

The peat is principally forined by Sphagnum, but in certain parts of the
bog it is also mixed with Eriophorum, Hypnum, Carex, and, especially around
the small pond, with the remains of typical aquatic plants. The northwestern
part of the bog in Alfred township, for instance, is strongly mixed with Erio-
phorum, Hypnum, and, towards the margin, with Carex. The southeastern
part of the bog in the same township is principally formed by Sphagnum.
only slightly mixed with Eriophorum and the remains of grasses. The northern
part of the bog in Caledonia township is strongly mixed with Hypnum, and
the southern and eastern part with the remains of plants, such as Vaccinium
and similar plants. In Caledonia township the bog is more or less heavily
wooded with spruce and tamarack, and towards the margin with cedar and
hardwood trees. '

v Certain parts of the bog contain large amounts of roots and stumps,
especially in the southern part of Caledonia township, where in places it was
impossible to get the drill through to the bottom, on account of these obstacles.

The bottom of the bog is a compact blue clay. -

Analyses of Peat (absolutely dry).

!

1 2
Volatile matter. . .................. 68-13.. 68.72
Tixed carbon .. «ovvvvnrinnnnnnn, 2656 24..22
Ash..oovviiii i, ... 8031 7-06
Phosphorus..............coovu 0-029 0-022
Sulphur..........c.ooiiii e, 0-292 0-375
Nitrogen. .....c.ovviiiiiiiinaa. 1.23 - 1.92
Calorific value B.T.U. perlb. ... .... 8730 9058

The content of ash is about the average, and the calorific value satisfac-

tory.

Part of this bog in Alfred township is traversed by the Canadian Pacific
railway (Ottawa-Montreal line), which also touches a part of the bog in
Caledonia township. As regards transportation facilities the bog is, there-
fore, well situated, and the distance to Ottawa being only some forty miles
the freight rates ought not to be excessive. A

The greater portion of the bog in Alfred township is already fairly well
drained and the balance of the water could probably be handled by a pump.
Large areas of the shallow parts of the bog are yearly burnt off by the farmers -
and the land utilized for agricultural purposes.

Some yedrs ago the Montreal and Ottawa Peat Company erected a peat

plant at this bog, and started to manufacture peat briquettes in accordance

iwith the Dobson method. (For description of this method see Bulletin No..5
published by the Ontario Bureau of Mines, Toronto, and also Report on Peat
and Lignite, by E. Nystrom, published by the Mines Branch, Department of
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Mines, Ottawa). Only a few hundled tons of bnquettes were made howeve1
and the plant has been closed down for several years. ;

The Company owns the north half of 1ots 9, 10 and 11y con. VIII town— ‘
ship of Alfred. b '
 The bog c¢ontains a large amount of the ﬁblous and less humtﬁed varlety

of peat, which is less suitable for the Dobson process. '

WELLAND PEA’I‘ Bog.

This bog is situated in the townships of Wainfleet and Humberstone, six
miles north of the town of Welland, and between the Welland canal a,nd its o
feeder (see accompanymg map) and covers more or less of :i—

Lots 1- 8, con, IV, township of Wamﬂeet
Lots 1-13, con. III , ¥
Lots 4-13, con. II, “ ¢
Lots 27-33, con. IV township of Humberstone
Lots 27-33, con. III, “ '
The total area covered by this bog is approximately 4,900 acres. Of this
area ‘ .
1,423 acres have a depth of less than 5 feet, average depth 3 feet.
2,877 acres have a depth of 5 to 10 feet, average depth 7'-3"
588 acres have a.depth of more than 10 feet average depth 11 feet.

‘The volume of the peat contained is:—

In the avea with a depth of less than 5 feet ... 6,885,170 'cub. yds.
- 5 to 10 feet deep . ................;:ﬁ....,...33662231 oo«
more than 10 feet deep ..................... 10,427,600 ¢ ¢

In the western and eastern parts of the bog and around the margins the -
peat is well humified, and is mainly formed by the remains of Hypnum and
Eriophorum, with only a small amount of Sphagnum, Carex and aquatic plants..
In the central part of the bog the peat is mainly formed by Sphagnum, with
small amounts of Eriophorum and -other plants. The peat in this part, es-
pecially in the upper layers, is very poorly humified and unsuitable for the
manufacture of fuel, but will furnish a fairly good material for the productlon
of moss litter.

The bog, as shown above, is comparatively shallow and deducting the
1,423 acres with a depth of less than 5 feet, allowing for the decrease in depth
through drainage, and assuming that the balance could be utilized, we have
left:— _

2,877 acres with an average depth of approximately .. ..... 5 feet.

588 acres with an average depth of approximately .. ... 1.8
with a tetal volume of 30,796,480 cubic yards of peat.  °
With the assumption that one cubic yard of such drained bog will furmsh

200 1bs. dry peat substance; the total tonnage of dry peat substance is
3,079,600 tons of 2,008 Ibs., or 4,106,000 tons peat fuel, with 25% moisture. .’




+ . . .‘ . 5
) . . . 10

’ A very great amount of roots and stumps of trees are intermixed with the
peat and large areas have been burnt to considerable depth. Taking into
account also the large area of poorly decomposed peat, this bog is not well
adapted for the manufacture of fuel on a large scale.

The bog consists of one large basin with clay bottom. The surface of
the hog is comparatively free from growing trees, with the exception of some
-small areas in its central parts and around the margin.

Analyses of Peat (absolutely dry).

1 2 3

Volatile matter................. 67-14 70.90 70-53
Fixedecarbon .. ................ 2648 -24-84 24.28
Ash...... . ..o i i, 6-38 426 5-19
Phosphorus .. .. ...coovviiiiiaa. 0-027 0-024
Sulphur...... e 0.317 - - 0-248
Nitrogen : .o...oovvienvvineeinn 1.13 1.74

Calorific value B.T.U. per1b..... 9118 8596 8667

The bog is held under lease by the Peat Industries, Ltd., of Brantford,
which Company some years ago erected a plant and carried out extensive
experiments. The results obtained must have been unsatisfactory, since
no work has been done for several years. (For description of the methods.
used, see Bulletin No. 5, published by the Ontario Bureau of Mmes and
Repmt on Peat and ngmte by E. Nystrom). 5

NrwineToN PmaT Bog.

This bog is situated in the townships of Osnabruck, Roxborough, and
Cornwall, county of Stormont, on the New ‘York and Ottawa railway, some
40 miles from Ottawa, close to the village of Newington (see accompanying
map) and covers more or less of :—

~ Lots 1- 5, con. VIII, township of Osnabruck.

. Lots 1- 6, con. VII, « «
Lots 2- 3, con. VI, « “
Lots 17-35, con. 1T, township of Roxborough.
Lots 17-39, con. I, « “
Lots 2023, con. IX, township of Cornwall.
Lots 26-30, con. IX, ke “
Lots 31-36, con. VI, “ “

The total area covered by this bog is approximately 3,800 acres. Of this
'en
929 acres have a depth of less than 5 feet, average depth 2 feet.
1,191 acres have a depth of 5 to 10 feet, average depth 8 feet.

748 acres have « depth of 10 to 15 feet, average depth 12 feet.
696 acres have a depth of 15 to 20 feet, average depth 17'—4”

e
b
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158 acres have a depth of 20 to 25 feet, average depth 21/—4”
120 acres have a depth of more than 25 feet, average dcpth 26 feet.

The volume of the peat contained is:—
© In the area with a depth of less than 5 feet. . 2,996,704 cub. yds.

5t010feet deep .. ..o ovveeerrun.aaa...: 15378518 «
10 t0 15 feet deep. . . ov oot i 14,491,111 ¢« «
15 t0 20 feet deep . . ... oovn ottt PP Lo 19542777 ¢«
20to25feet deep . .o ovvv it - 5464926 ¢ ¢
more than 25 feet deep............ovn... 5,087,777 “«

" The western part of the bog in Osnabruck township is a pure Sphagnum
‘bog. The northern part in the same township is badly damaged on the sur-
face by fires, and more or less unsuitable for the manufacture of fuel by
ordinary processes, at least where the surface of the bog is used for a drying
ﬁeld
The western part of the bog in Roxborough townsh1p is principally
formed by Sphagnum, only slightly mixed with the remains of aquatic plants.
* This part will furnish fairly good material for the manufacture of moss-litter.
The eastern part of the bog in the same township is heavily wooded and of a
swampy- character. The peat is here mixed with herbaceous plants,

" The bog is fairly free from stumps-and roots, and large areas are, as shown
above, of considerable depth, With the exception of the part of the bog in
the western part of Roxborough township, the peat is fairly well humified
and suitable for fuel.

Deduc’mng the 929 acres with a depth of less than 5 feet, and allowing
- for the decrease in depth through drainage, we have left:—

.‘1,191 acres with an average depth of approximately . . ... 6feet.

748 acres with an average depth of approximately.. ... g «
696 acres with an average depth of approximately .. ...14 *
158 acres with an average depth of approximately .. ... 17«
120 acres with an average depth of approximately .. ... 21

- with a total volume of 46,566,478 cubic yards of peat.
With the assumption that one cubic yard of such drained bog will furnish

200 lbs. dry peat, substance, the total tonnage of dry peat substance is
- 4,656,600 tons of 2,000 lbs., or 6,208,800 tons peat fuel, with 25%, moisture.

]

- Analyses of Peat (a,bsolutely dry).

Volatile matter ........ S ..... 66-75 |67-07 | 68-84/71-32 | 69-54| 65-77

Fixed earbon . ............... P 25-7T7 12627 | 26-6524-44 | 26-75 27-30
Ash.......... e 7-48 | 6-66 4.51] 4.24 3.71 6-93
Phosphorus. .............coouuns. 0-028! 0-030]...... 0-032)......0........0vn
Sulphur. .........ccoviiiiiiiin, 0-530] 0-494{...... 0:.345)......0.0oevi]ivenn
NIfrogen ...oovvevnenn e, 1.8511-80 {...... 1483 ... ... N P
Calorific value B.T.U. perlb......... 8721 ' 8465 ' 8877 ! 8636 ' 9102 ¢ 8210

U
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AL peat plant was erected at this bog (see map) by the Dominion Peat
Ploducts Company, Ltd., of Brantford. A deseription of the method in-
tended o be used is given in the Bulletin on Peat issued in 1904 by the Geo-
logical Survey. The peat was to be cut out of the bog by means of Dolberg
cutting machines, and conveyed, by means of a sonveyer, to the plant, where
| .1t was.put through a Dolberg peat machine. The peat bricks were then

: loaded on iron trucks, which were made to fit a tunnel furnace, where the
drying was to be accomplished. In order to dry the peat, hot air was forced
through the furnace by means of a fan. The impossibility of such a method
is evident from the calculation given on page 24. The process was claimed
to be in suceessful operation in Kurope, but although processes of this kind
have been tried, none have proved successful.

TFor several years the plant has been closed down.

Perrn Prat Bog.

This bog is situated in the township of Drummond, about a mile and a

)

!

\

1

i

‘{ .
|

{ half noerth of the town of Perth, and eovers (see accompanying map) more
(

or less of i—
3 - Lots 1- 5, con. III, townslnp of Drummond.
X Lots 2- 6, eon. IV, “ «
| Lots 3-11, con. V, “ -« '
S Lots 4-13, con. VI, “ . “ ‘
-} . Lots 12-13, con. VII, “ ‘ “ :
The total area covered by this bog is appr oximately 3,800 acres. Of this
i area : e N

{

" ~ 678 acres have a depth of less than'5 feet, average depth 28

‘ . 958 acres have a depth of 5 to 10 feet, average depth 8 feet.

! 2 ,098 acres have a depth of 10 to 15 féet, average depth 11 feet,

! . 106 acres have a depth of more than 15 feet, average depth 16 feet.
! The volume of the peat contained is:—

-In the area with a depth of less than' 5 feet 3,064,133 cub. yds.

"5tol0feetdeep. i e 12,362,963 «“  «
10to15feebdeep .. cvvvvveeeinn . 37,235,000 ¢« ¢
« . more than 15 feet deep ... ... e 2,860,888 « =«

The peat is formed by Sphagnum, Hypnum and Eriophorum, jn places
mixed with the remains of aquatic plants and grasses. The peat in the open
part of the bog is prineipally formed by Sphagnum and Hypnum, only slightly
inixed with Eriophorum, but in the wooded parts of the bog the peat is more
mixed with the remains of various plants and also with roots and trunks of
“trees: The surface of the latter parts is covered with a layer of Sphagnum
moss, 1 to 2 feet in thickness. Certain parts of the bog, whiech are more or
less drained, are heavily grown over with willow brushes, and in places with
hardwood trees. The peat suitable for the manufacture of fuel is compara-
tively little humified, and the fuel produced will be comparatively light.
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- Deducting the 678 acres with a depth of less than 5 feet, and allowing
for the decrease in depth through drainage, we have left:— '

958 acres with an average depth of approximately . . ... 6 feet.
2,098 acres with an average depth of approximately ... .. 8 «
106 acres with an average depth of approximately.. ... 12«

-with a total volume of 38,445,222 cubic yards.

With the assumption that one cubic yard of such drained bog will furnish
200 lbs. dry peat substance, the total tonnage of dry peat substance is
3,844,500 tons of 2,000 Ibs., or 5,126,000 tons peat fuel, with 25% moisture. '

Analyses of Peat (absolutely dry).

' 1 2
Volatile matter............. P 70.34° 71-51
Fixed carbon .. .....oouvenn.n e 25:35  24-60
AShe e, e 431 3.89°
Phosphorus . .....ovvvvevvnniiiniananns 0-030 |, 0-027
Sulphur............ooo... e e 0-406 0-334
NEETOZEIL 4 -« v v veeeieeeneneeeiaennes 1.66  1.94
Calorific value B.T.U. perlb. ... ......... 9067 - 9148

A peat plant was erected at this bog (see map) by the Lanark Count
Peat Fuel Company of Perth, The part of the bog in the immediate vicinity
of the plant had formerly been used for agricultural purposes and was conse- |
quently: well drained. The peat had, however, been exposed to frost and its |
- 'coheswe properties were very poor, and content of ash high.

Analyszs of Peat from the Bog in the Vicinity of the Peat Pltmt

Volatile matter. .......... e e 64-80%

Fixed carbon .. - v viiivnnnnernannan, 21749,

ASR. e e 13-46%
Calorificvalue. .. .......oovviiinnan, 8319 B.T.U. per lb.

To judge from the work done, hardly any peat fuel has been manufac
tured and the plant has been closed down for several years.

Vicroria Roap Prat Boa.

This bog is situated in the townships of Bexley and Carden, about one
mile from Victoria Road station on the Midland division of the Grand Trunk
railway, and covers (see accompanying map) more or less of — '

Lots 3-4, con. I, township of Bexley.
Lots 34, con. X township of Carden.

The total area covered by this bogis only 67 acres. Of this area

36 acres have a depth of less than 5 feet, average depth 2 feet.

15 acres have a depth of 5 to 10 feet, average depth 6'~4"
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12_ acres have a depth of 10 to 15 feét, average depth 12 feet.
3 acres have a depth of 15 to 20 feet, average depth 15 feet.
- 1 acre has a depth of more than 20 feet, average depth 23 feet.

The volume of the peat contained is:—

In the area with a depth of less than 5 feet. ... . 116,481 cub. yds,
5 to 10 feet deep . ...... e 155,444 «  «
10to15feet deep. . vvvviv i i 235,665 ¢«
15to20feet deep. ...t ve... 178333
more than 20 feet deep..... ...l 52,806 «“  «

The' peat is pnnmpally formed by Hypnum mixed with Sphagnum, and
in places with the remains of aquatic plants and Carex.

The/ peat is well humified and will produce a comparatively heavy fuel,
but in“the more shallow parts of the bog the cohesive properties are poor and
the .dried peat has a tendency to crack.

Deduecting the 36 acres with a depth of less than five feet, and allowing
for the decrease in depth by drainage, we have left:—

15 acres with an average depth of approximately.... 5 feet.
12 acres with an average depth of approximately.... 9
.. 3 acres with an average depth of applommately 12 “
“)\1 1 acre with an average depth of approximately .....19 ¢

- with a,total volume of 402,441 cubic yards.

VV}lth the assumption that one cubie yard of such drained bog will furnish
2001bs. dry peat substance, the total tonnage of dry peat substance is approx-
imately 40,000 tons of 2,000 Ibs., or 53,000 tons peat fuel, with 25%, moisture.

Analysis of Peat (absolutely dry).

Volatile matter..........ooiiii i, 69-529,
Fixed catbon............ s 25-18%,
Ash. oo e 5.30%,
Calorifie value B.T.U. perlb.... .............. 8649

A peat plant was erected at this plaée by Mr. E. V. Moore who carried out
some experiments. The details of this plant are described on pages 21-22.

PRESENT STATUS OF THE PEAT INDUSTRY IN CANADA.

During the year 1908 only one small peat plant was in operation, during
part of the season, and only a few hundred tons of peat fuel were obtainable
for local consumers. This deplorable fact is, undoubtedly, due to the failures

-of the peat companies formerly started, to lack of knowledge of the properties
of peat, and to the employment of impracticable methods, or unsuitable bogs.

In most cases the companies that have erected plants and really intended
to manufacture fuel or other peat products, have never produced any quan-

tities'df fuel worth mentioning. Their principal object has been to produce a

]
R
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condensed fuel in the shape of briquettes, and for this purpose large amounts of '

money have heen spent in experiments, but without reaching satisfactory
results. '

The best methods so far tried for the above purpose are undoubtedly
those introduced by Mr. A. Dobson, of Beaverton, and later, with some modi-

fications, by Messrs. Milne and Dr. Mchlham at Domhestel near Lond~n, -

Ont.

Mr. Dobson’s method and machinery are described in detail in Bulletin
No. 5 of the Bureau of Mines of Ontario, and in Report on Peat and Lignite,
. by . Nystrém. At the present time, the plant at Beaverton, Ont., where
Mr. Dobson first started, is the only one of his plants which is in operation,
and that only occasionally. During the last seasons, however, no peat fuel

‘has been produced, but Mr. Dobson states that at Beaverton, and also -

at Great Meadows, N.J., peat mull is produced by his machinery, which plO-
duct is used as a filler in the manufacture ‘of fertilizers. '

" The Dorchester plant is situated about two miles from Dorchester station,
near London, Ont., and is operated by Dr. J. McWilliam. This was the only

plant in actual opelatlon during palt of last season. The method employed

ig briefly as follows:—

The surface of the bog is harrowed by means of a common harrow.drawn
by a horse. The peat is then exposed to the air and sun and left until partly
air-dried. When sufficiently dried, the upper layer is collected by means of
a suction fan mounted on an electucally drawn ear moving on rails laid down
on the bog, and deposited in a special car moving on the same rails.

The collector travels back and forth and collects the peat from the area
which can be reached by the suction pipe of the fan. This pipe is connected
with the fan by means of a flexible joint, and can be swung out at a greater
or less distance from the track on which the car travels, thereby covering
a considerable area from one track. The loaded car is brought to the plant,
where the peat is deposited in a storage shed. From the shed it is conveyed
to a drier and subsequently to the briquetting press.

The moisture in the peat collected from the hog is not, as a rule, uniform,
and with the dryer used it was not easy to regulate the pércentage of moisture
in the peat going to the press, which, to some extent, may explain the irregu-
lar quality of thebriquettes produced. A large percentage of the briquettes
made are very solid and would probably stand shipping and rehandling, but
others easily fall to pieces and produce a large amount of fine dust, which is
objectionable, especially for domestic purposes. This large amount of dust
produced is the principal defect with all the peat-hriquettes so far produced,
and up to the present time this difficulty has not been overcome.

The power for the plant is supplied by a 100 h.p: boiler, furnishing the

steam for a 75 h.p. engine, which also drives the dynamo.

The machinery employed is gradually being improved, but it can hardly

be claimed that this process is yet fully worked out. .
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The method of collecting the raw material in thin horizontal layers is in
most cases not as good as the one where the peat is dug out vertically to the
bottom of the bog and the different layers mixed. TFurthermore, the depend-
ence on favourable weather conditions for drying is, with this method, just as
great as, or even greater than, with the Buropean methods employed for the
production of air-dried machine peat. Under favourable conditions the peat
naturally dries more quickly, when it is broken up into small pieces, but in
damp and rainy weather the work on the bog has to be suspended entirely,
and unless a sufficient amount of dry peat is stored the rest of the plant has
also to be closed down. .

Another disadvantage with the method employed at Dorchester is that
the collector requires a well laid track, and the wires for the electric current
also need to be carefully put up. This will probably be found to involve a
considerable expense, as the tracks and wires require to be moved as soon as
the excavation of the peat on each side of the tracks has reached such a
depth that the portions on which the tracks are laid prevent the free access
of the wind.

Both the Dobson method and the method employed at Dorchester, even
with more perfected apparatus, can only be considered for bogs containing
well humified peat, and comparatively free from roots and stumps.

VicroriA Roap PraT PraNT.

This plant, which is situated about one mile from Victoria Road Station,
on the Grand Trunk Railway line, Lorneville Junetion to Coboconk, was form-
erly operated by Mr. E. V. Moore, of Peterborough, who made extensive experi-
ments, a couple of years ago, with a process devised by himself. The ma-
chinery used is fully deseribed in Mr. Moore’s paper: “Some notes on the
development of the Peat TFuel Industry and its possibilities,” published in
the Transactions of the Canadian Society of Civil Engineers, 1908. M.
Moore’s idea was to produce an air-dried peat fuel on lines similar to those
employed in Furope, but in some respects claimed to be superior.

His idea was to take the raw peat from the bog, partly air-dried (to about
60% moisture) and then let it pass through the pulping machine. The amount
of dry peat substance which then could be laid out for drying on a limited
area of drying ground would be considerably increased.

The apparatus employed for digging and collecting the peat from the
bog consisted of an excavating arm 30 feet long, mounted on a car which
travels on a track laid in a trench the full length of the working area. The
arm is attached to a frame which projects from the side of the car. TEither
end of this arm can be raised or lowered at will; and connected to the outer
end is a trough which leads back to the machine, the inner end of which
is fixed so that the peat brought up in it by a chain conveyer is always de-
livered at the same place. Along the underside of the arm, and guided by it,
runs a chain conveyer, the flights of which are so arranged that when the
chain is in motion and the arm lowered to the surface the peat is scraped
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towards the outside end, picked up into the trough just mentioned, and

by the same chain on its return journey taken into the machine and delivered -

into 1} cubic yard tram cars, two of which are always on its platform. These
are removed as filled, and empty ones put in place by a transfer car running
on the same track as the excavator, and which travels between the machine
and a track leading to the mill.

Mounted on this arm, also on the back of it, when the machine is in

motion, is a second chain, carrying harrow teeth, which tear the surface

and leave it ready for air- drymg

The area is laid out in such a way that when the machme has travelled
its length the peat at the place of starting is again ready for collection, and .;

return trips are always accomplished with the excavating arm lifted clear of

the bog. The first trip of the machine simply harrows the surface. On the
next trip the excavating arm is lowered a little -and collecting begins, and -

during this second trip a little bank is formed at the outside end of the arm,

which facilitates picking up the peat into the return trough. Tor the third

trip the outer end is kept at the same height as in the second, while the inside

end only is lowered, and so on for several trips, until the whole area slopes °
towards the inside sufficiently for the heavy rain to run off quickly. Assoon _ -
as the inside end is sufficiently low, both ends are lowered about 1} inches
each time until the inside end reaches the bottom, when the outside end is ..

lowered little by little until it too reaches the same level.

The track for this machine is laid on the bottom of the bog, which conse- |
quently necessitates a level bottom and thorough drainage. The power . -

required is furnished by a small gasoline engine, mounted on the same truck
as the excavator. '

. The partly air-dried peat is .brought to the stationary mill, which 1s

located close to the bog and also close to the drying ground.

The mill is provided with boiler and steam engine, which furnishes the:_.,.‘
power used for driving the pulping machine, conveyers, and other miscel- -

laneous machinery, such as hoist, pump, saw, ete.

The loaded cars are brought up a trestle by means of a cable and hoist
and automatically dumped into a large bin. In the bottom of this bin is a
conveyer, which conveys the peat to the pulping machine. After passing -

through this machine, the peat is taken up on pallets, which are specially
made to fit the cars which constitute the conveyer employed for brmgmg it
to the drying ground.

The conveyer is a miniature cable car with four wheels, each car des1gned

to handle one pallet, and caused to travel around a system of tracks so that

peat is automaﬁcally picked up at the mill and conveyed to the particular
part of the drying area where charging and discharging is going on. The

motion is provided by means of a cable, on which are bolted transmission '

knobs, which serve the double purpose of giving the cable motion and of
engaging the little cars at proper intervals. Tracks for this conveyer are
put down in each aisle between drying sections. A return track, at one side
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of the drying area, and cross tracks at the top or farther end, and at the bottom
or nearer end, are provided, and there is also a means of connecting any up and

down track with the end tracks, using specially designed portable corners in
" such a"way as to form with the return track a rectangular course with sharply
rounded corners, the length of which is the length of the drying area, and the
‘width the distance from the return track to that particular up and down
track in use. '

This plant being the only one where power and drying arrangements
could be obtained for thé manufacture of air-dried peat, it was decided to
install the Anrep peat machine imported by the Department, as the plant
was 1ep1esented to be in good condition, and with a slight expenditure could
be put in running order.
© It was very soon found, however, that the condition of the plant was
anythmg but good, the tracks drying 1acks, and most of the other apparatus
were very poorly built, and in order to make a fair trial of the plant more time
and money than was available would have been required, the object being to
manufacture sufficient peat fuel for the gas producer plaznt under erection and
to test the Anrep peat machine. Work was; however, started in the early
part of August. The peat machine fulfilled every expectation, and with
proper arrangements could ea.sily treat an amount of wet peat equivalent to
25 to 35 tons air-dried peat per day.

¢ The principal objection to the plant as constlucted by Mr. Moore is its
complicated design. Even if the plant had been plopelly built, its practi-
cability for the purpose is questionable. ~With sufficient area for drying
purposes, the conveyer used is bound to cause trouble, and the unloading of
the pallets from the cars on to the drying racks, as well as the subsequent
tranisportation of the dried peat to the storehouse, is neither practical nor
- labour-saving. The excavator formerly used at this plant was dismantled
and its operation and practical use could not be ascertained, but even assum-
ing that mechanically it worked satisfactorily, it is questionable if the air-
drying down to some 50 or 60%, moisture before the peat is put through the
pulping machine is advantageous. Such drying is liable to decrease the
_cohesive properties of the peat and cause it to crack and crumble to pieces
more than would otherwise be the case.

GueLPE PrAT PLANT.

This plant is owned by the Imperial Peat Company, Ltd., and operations
have recently been started. The object is to manufacture peat briquettes.
No-data as to the success of this Company are as yet to be had.

FarNgHAM PEAT PLANT.

The plant near Farnham, Que., was erected by the United States Peat
Fuel Company, with head office in Chicago. At my visit to this plant,
during the summer, I was refused admittance, but it is evident that this
Company, up to the present time at least, has no definite plan for the carrying
out .of the work,
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Lac pu BonnNET PEAT PLANT.

" A peat plant, owned by the Inter-west Peat Fuel Co., of Winnipeg, Man.,
_.was erected at this place, but so far no practical results have'heen obtained.
The plant is located at the Julius muskeg, east of Winnipeg, which covers an
enormous area, but from information received it is probable that large areas
of this hog are shallow and that the peat is more or less poorly humified.

Drying, CARBONIZING, ETC.

The idea of the possibility of drying the wet peat as dug out of the hog,
by means of artificial heat alone, seems still to prevail amongst a number of
people interested in the peat industry. A very simple calculation shows,
however, the impracticability of such an undertaking. Assuming that a
drained bhog contains 1249, dry peat substance, which is a good average, 100
Ibs. of wet peat contains 874 lbs. of water. Assuming further that 809 of
the fue] value of the fuel used could be utilized, that 1,100 B.T.U. are required
to evaporate 1 1b. water, and that the dry peat has a calorific value of 9,000
B.T.U. per Ib.; in order to evaporate the water, we consequently require:—

875 x 1,100
0-80x 9,000

- more than is contained in the peat.

The only possibility along this line is the employment of vacuum ap-
paratus, but no such apparatus suitable for pesat has yet heen produced.-

To eliminate the water content by mechanical pressure down to less
than about 70%, has, with this apparatus, so far as tried, also been found
practically impossible. The explanation is, according to Dr. M. Ekenberg,. -
who has thoroughly studied this subject, the presence of a-slimy hydrocel-
lulose, which substance is produced from the cell residues of decaying plants
by pr olonged contact with water. )

The principle of the Ekenberg wet carbomzmg process is based on this
point; the process aims at the destruction of thig slimy substance and is ob-
tained through the heating of the wet peat at a temperature of 155° to 180°
Cent., with a corresponding pressure, in order to prevent the formation of
steam and the loss of heat which such formation would involve. The process
is further described in my rep01t on Peat and Lignite in Europe, pages 160-
170.

= 13-3 lbs. of dry peat. éﬁbstance, or

In case: where the peat contains a considerable amount of mtrogen,
1'5—39%, (in dri2d sample), Dr. Ekenberg proposes to employ Mond gas-
producers to ;- nish the gas required for the gas engines, as well as for the
heating of the ¢ rbonizing ovens. In that case the nitrogen will be recovered
as ammonium .:ulphate the value of which will considerably dec1ease the
cost of manufn,o are.

A blant wi'h a capacity of 50 tons of buquettes per day of 24 hours w1ll
probably be it operation in-Sweden during. 1909.

The peat coking plant at Beuerberg, Germany, has, during the- last year,
heen further in iproved by Mr. M. Ziegler. In order to produce a good coke,
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it is essential that the peat used should not contain more than 25% moisture.
The air-dried peat is, however, very seldom uniform in moisture content, and
the peat manufactured during the latter part of the summer very often con-
tains more than 25% moisture. Mr. Ziegler overcomes this difficulty by
employing the waste gases from the retorts for preliminary drying of the
peat. The gases are mixed with air, so that a suitable temperature is ob-
tained, and then passed through the peat in special drying chambers.

A new peat machine, with a large capacity, invented by Mr. A. Anvep,
is at present being introduced in Europe, and the same inventor is also oc-
cupied with the construction of a mechanical excavator in combination with
a peat plant of somewhat new design. The details of this plant are not as
yet available. = A new stump pulling apparatus has also been invented by
Mr. Anrep.

For the manufacture of peat powder, in accordance with the process
invented by Mr. H. Bkelund, of Sweden, an extensive plant was started last
year and will probably be in full operation during the coming season.
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i Heavily wooded areas.
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