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VIIL—THE EDISTO RIVER AND TRIBUTARIES.

THE EDISTO RIVER.

The streams flowing into the Atlantic between the Santee and the Savannah are, in general, valueless ag Sources
of water-power, only one of them, the Rdisto river, being worthy of mention. They rise for the most part heloy
the fall-line, flow through a low and swampy country, and are entirely without power, except on some of their smaj]
upper branches, which belong to the class of sand-hill streams. The Edisto river, however, rises farther inlang
than the others (both of its forks having their sources in Edgefield county, above the fall-line), and some of ity
branches are worthy of mention. Although these streams cross the fall-line, there are no falls of importance gn

~ them so far as I could learn, or, if there are, they oceur where the streams are very small. The greater part of the
course of the Edisto lies in a swampy country, and has no water-power; but on the north fork and its tributaries,
and especially on the south fork and one of its branches (Shaw’s creek), there is considerable available power,
Shaw’s creek belongs to the class of sand-hill streams, and drains an area of about 119 square miles, uniting with
Rocky creek, which drains an area of 195 square miles, to form the south fork of the Idisto. My information
regarding these streams is necessarily very meager. They are utilized to some extent by saw- and grist-mills, and
could doubtless be made to afford considerable power, their flow being probably from one-half to one cubic foot per
second per square mile, with facilities, generally, for storing the water during the night. Shaw’s creek has been
used in half a dozen places, and it has been considered a better and larger stream than Horse creek, deseribed
further on. It is said to be even more constant than Horse creek, but its fall is probably less.

These streams are no doubt worthy of attention as regards power, although I ean give no information regarding
particular sites.

Table of power wutilized on the Edisto river and tributaries.

. % g
Stream. Tributary to what. State. County. Kind of mill. w g g
g1 2 |4
! Feet,

Barnwell.cesicicierenrucneas BAW. cineienrieacaiataennannnsans 2| 20.0 %

R 1. venane Flourand grist....uceveaaneiannens 2] 180 16

B Cotton-gin ....vernnmiiaiannnens 4] 80.0 |

Orangeburgh ...ovvveeveenn- Flour and grigt........connnevanns 8| 8L 8

F O [ N 9| 9.0 112

PO S, eassauas Cotton-gin ...ouiveennisenesnansens 8] 64 | &

S 1 T Flour and grist.....cocveavnanncen 16 | 146.0 20

B 1 SO Stone and earthen ware . 8.0 i

[ 162+ 3%

R [ PP - eeemeraeaee Ut 21

.| Edgefleld .... 20,0 8t

Lexington .-- 46.0 %

R U ; sLE | 1%

IX.—THE SAVANNAH RIVER AND TRIBUTARIES.

THE SAVANNAH RIVER.

The Savannah river, which constitutes forits entire length the boundary-line between the states of South Oaroling -
and Georgia, is formed by the union of the Tugaloo and the Seneca rivers, both of which streams rise in the Blue
Ridge, in the southern part of North Carolina, uniting on the line between Anderson county, South Oarolina, and
Hart county, Georgia. The Savannah pursues a nearly straight course to the ocean in a southeasterly direction,
its length being about 180 miles in a straight line, and about 355 miles by the course of the river. - The upper part
of the stream is more nearly straight than the lower, the distance between Augusta and the head of the river being
abont 85 miles in a straight line and 107§ by the river, The stream crosses the fall-line at Augusta, which is the

only important town on the river, and the head of steamboat navigation. |
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As will be seen from the map, the drainage-hasin of the river is long and narrow, TIts total area is between
ten and eleven thousand square miles, the maps differing to such a degree that it is impossible to determine it
accurately. That part above the fall-line, or the head of the Augusta (‘ez{nal, measures about 6,550 square miles.
Below that point the only water-power in the basin is on some tributary creeks, some of which are true sand-hill
streams. Above Augusta there is considerable power on the river itself and on its priveipal tributaries, viz:
Broad, Little, and Rocky rivers (the last two from South Carolinaj, which drain respectively 1,500, 530, and 240
square miles, as well as on the Tugaloo and Seneea, whieh drain respectively 870 and 908 square niles,  Of the 1073
miles between Augusta and the head of the river 283 miles are oceupied by shoals.  The genera] eharvacter of the
drainage-basin is the same as that of the Santee, Congaree, and Broad vivers. The rainfall is about 50 inches,
distributed as follows: spring, 13; summer, 13; autumn, 10; winter, 14. Tt varies from 44 inches and less helow
Augusta to 56 inches and over in the mountains. The table on page 131 gives better data regarding the variation
in different parts of the basin. The stream is subject to heavy freshets, due to the melting of snows in the mountains
and to heavy falls of rain. The average rise in freshets is about 16 feet, but sometimes this is greatly exceeded. In
August, 1852, the stream rose 44 feet in 48 hours at Petersburg (about 59 miles above Augusta), and in 1875 it rose
at the same place 38 feet in 36 hours. At Augusta it has been known to rise about 40 feet, inundating the streets
to a depth of 4 feet or more. Freshets occur most frequently during May and Augnst. They subside much less
rapidly than they rise. Below Augusta the rise is smaller as the ocean is approached, being 18 feet at a point 133
miles lower down, and 5 feet at a point 15 miles above Savannah.

The bed of the stream above the fall-line, like that of the other streams we have described, is rock, sometimes
overlaid with clay, gravel, and sand. The fall of the stream is shown by the following table:

Table of declivity of the Savannah river.

| : |
Place. Distance from | Elevation  Distance be- ' Fall hetween | Fall between
* mouth. | abuve tide. ! tween points. | pointa. points,
] e . ————
! Ailes. Feet, f Miles. ﬁ Feet. Feet per mile.
. 1] 1 | RSO 0.0 0.0 |
‘ 1} WO . G| - - - 040
Btoel Creek. . vnorieriieneiesiinerrirnennnaae PP 170.0 0.6 !
I 1} SeBOL .- - 2030 - - c03
HATREN T - ceereiecsnnicnnndansensanncsssnsaastasanon sarrronsananars sornrnsnas ! 203.0 8.9 i
i - - ol o 21l . .108
31 U SO Seehsrarennansonronrasans 230.0 108.0 18.0 . L2
ADRUBED . 1 rveaereensanencmsatsaeesirstrennnasensonss sesntanserermrers ssbsaesreaneas 248.0 130.4 ;i s m.o ::sx
N L1070 R 1) O G P 358.5 ; 460.0 | ’ )

No gaugings of the stream of any value could be obtained. ‘

The principal productions of the drainage-basin are corn and cotton, with some tobacco. The country is well
timbered, and there are several gold and iron mines near the river. The map will show that the stream is not very
accessible, the nearest railroad points above Augusta being Washington, Elberton, Hartwell, and Anderson, their
«distances from the river varying from 6 to 25 miles, The Savannah Valley railroad, now being constructed, will
run from Augusta up the river for 16 miles on the Georgia side, then, crossing and running within 8 miles of the
stream for 25 miles in South Carolina, to Greenwood, on the Greenville and Columbia railroad.

The Savannah river has been examined by United States engineers under the direction of General Q. A.
Gillmore, whose report is to be found in the Annual Report of the Chief of Engineers for 1879, page 747, and from
which most of the following information regarding the shoals on the river has been obtained. A reconnoisance of
the river above Augusta was algo made in 1874 by W, W. Thomas, civil engineer, for the city of Augusta,

Water-powers.—The first power met with in ascending the stream is at Augusta, Georgia, at which city we find
«one of the largest and most important utilized powers in the South, supplied from a canal 7 miles long, at the head
of which is a dam entirely across the river. Before giving its technical features, a few points regarding the history
of the development of this power will be interesting. The canal was commenced in 1845 and completed in 1847,
under the direction of the board of commissioners appointed by the city ¢ for the purpose of constructing a canal
from a point on the Savannah river about seven miles above to the city of Aungusta for manufacturing
purposes, and for the better securing of an abundant supply of water to the city”. Tts oﬁgimﬂ dimensions were as
follows: width at surface, 40 feet; at bottom, 20 feet; depth, § feet. It was soon found, however, that t.hese
dimensions were too small to supply the demand for power and for water-fs‘upp]y, and the I')a’x_xkff were rm.sed,
increasing the depth to 7 feet, but still without increasing the capacity to a suﬂiment.- extent. 1n 1872 it wax decided
to enlarge thre dimensions very materially, and the work was commenced in March of that year, and con'nplemd ahout
the middle of the year 1875. An embankment was constructed on the river side, but on the land sxfle the water
Wwas not confined, except in places where cutting was necessary, but was allowed to flow back, cutting & contonr

line from the surface of the ground, and forming a number of ponds at points where valleys run down to tl:;river,
i
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having a total area of 275 acres, exclusive of what may be considered the canal proper. The total ares of ponds
and canal is about 400 acres. The dimensions of the latter are: length, 7 miles; surface width, 150 feet; hottom
width, 106 feet; depth, 11 feet; avea of cross-section, 1,408 square feet. The bottom is graded to g fall of about halt
a foot per mile, giving, if the surface of the water has the same inclination, a velocity of about 2.7 feet per second,
or a discharge of about 3,800 cubic feet per second. The dam at the head of the canal, which is located in a very
favorable place, is shown in the accompanying illustration. It is 1,720 feet long, 10.63 feet high on the average,
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DAM AND BULKHEAD OF AUGUSTA WATERTOWER.

varying from 6 to 15 feet, and is built of solid stone, in cement, on a foundation of solid rock. It extends diagonally
up stream for 1,000 feet from the bulkhead, and then 720 feet straight across, and is provided with four waste-weirs,
three of them 20 feet wide and the other 15 feet, which may be closed by needles. In section it is a. trapezium, ifs
face sloping at an angle of 450, its back one-half horizontal to one vertical, and its top at an angle of 15° backward
and downward. The horizontal width of its top is 64 feet. At one end are the locks and bulkhead, all built in the
most substantial manner of granite, laid in hydraulic cement, the stonehaving been all obtained within a mile of the
place. The cost of the dam, which was completed in 1876, was about $87,000, and that of the remaining works ab
the head of the canal was $132,000, making a total of $219,000. The pond extends for about 1§ or 2 miles, with an
average width of 1,500 feet, interspersed with islands and rocks. The dam has never been injured by freshets or
ice, and is built in snch a solid way that there is no danger of its ever being disturbed—the water having stood,
in one instance, 9 feet above its crest. .

The fall at Augusta between the level of the canal and low water in the river is in the neighborhood of 50 feet,
but the fluctnations in the river render it impossible to utilize this fall economically. Below the main canal are two
other levels, aggregating about 2 miles in length, the second and third levels being, respectively, 18 and 33 feet
below the first or main canal. Power is used from all three levels, the table on the following page showingin Wl.lﬂt
way and to what extent. The mills can generally be run at full eapacity all the time, those on the second level being
troubled sometimes, but not often, with backwater from the river. The Summerville mills have worked under 16
feet of backwater. ‘

The power at Augusta is owned entirely by the ecity, water being leased to the different mills ab the 1'%1‘00 of
$5.50 per horse-power. The method of determining the amount of power used is optional with the city enginecr
who can actually gauge the water consumed when the machinery is in full operation, or, if Tie chooses, judge from
the size of wheel, without measurement. All the works connected with the canal were built by the city, under

Mayor Charles Estes, the moving spirit of the enterprise, the total cost, including 400 acres of land, amounting
788
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to $822,000. This land includes fine building-sites, as well as space for operatives’ houses, the available fall hetween
the canal and the river varying between 33 and 40 feet. The accompanyin g map will show the location of these
lands. -

The drainage area of the Savannah river above the head of the Angusta canal is about 6,830 square miles,
and the rainfall about 50 or 52 inches, distributed as follows: spring, 14;' summer, 13; autumn, 103 winter, 15. I
have therefore estimated the power as follows:

Table of power at Augusta, Georgia,

Stato of flow (sce pages 18 to 21). D'x;g’a’fg" Fall. Eggxmﬁ?r Horse-power availuble, gross.

8q. miles. Feet, Cubic feet. | 1 fuoot fall. \ 33 feet full. | 40 feet fall, | 50 feet foll.

MMM - conasvaeranamnmeaenecannann 1,700 193.2 | 6,375 7,728 9, 660
Minimum low season ...... . l I 2,100 20B.7 | 7,677 0, 548 11,925
Maximum, Wwith st0I8g0 - - .. vev-.. erenveerene—eatt i —eecto—_ 6,801 33 to 40+ - 8,000 LR | 22, 500 97,272 34, 00
Low 88807, ATY YOATS covuve cnvrseessnonnn e eetmmtaaaeeeicasecsiennan l t

2,400 2087 ‘ 9, 000 | 10, 908 13, 635

*See description.

The existing canal is of sufficient capacity to carry the entire flow of the stream in dry seasons. The storage
room offered Ly the canal and ponds would be sufficient to allow of the power used during 12 hours being inereased
to some extent above that atforded by the stream in the low season of dry years, but not to any great extent. The
utilization of the maximum power could only be effected at great cost. )

The power just described is one of the finest in the Soutl. The advantages of transportation are of the best,
building-stone of the best quality can be had with ease, the locality is healthy, and large amounts of power can be
rented from the city on favorable terms. These advantages are being rapidly improved. The Sibley mills, now
being built, will use 1,000 horse-power, and the company expect to double their capacity within a short time, and
eventually to triple it. As the advantages become more widely known the surplus power here available must be
rapidly utilized.

Table of power utilized at Augusta, Georgia.

L—WATER TAKEN FROM MAIN CANAL (FIRST LEVEL) AND DISCHARGED TO RIVER.

[The powers given are those to which the different mills are entitled. The figures differ from those in the statistics of the special agent on cotton-mills.]

Name and kind of mill. Fall. i Horse-power. Remuarks.
1
Feet. ]

1. Bummerville cotton-mills ..ocovermeii it iisrae e temaren wetsuniriencranns 82.00 | 170,00 | Hercules wheel,  Fallof 11 feet to taile
race at Jow water,  Highest mill on
the canal, @ miles above the basin, or

i lower mui_ of main canal,
2. Sibley Manufacturing Company, cobton......cceune N eesssremsemsrenenrranantannsnaasnsanns 38.00 | 1,000.00 | Now building. 100 looms and 3,000
] spindles. Expectto double cupacity
’ BOONL
j

IL—~WATER TAKEN FROM FIEST LEVEL AND DISCHARGED TO SECOND.

| |
1. Enterprise Manufacturing Compamy, LI, «enuue sermvnvunmsnsesasssrnnesassmsssmrasanssane ! 16.44 | 395.00 |

2. Angnsba flomrmilla. o v ian e iiiieiieeeam e nena s s taiaarabs st et n s 13.00 200, 60 | John M. Clark’s Sons. Havelately in-
ereased power ahove that given,

3, Angusta cotbon fROLOTY .- vvvvecrs carnnrmmmnssanasasssssurvncrmnmasnenanrenr sessnsiinionas 15.25 1, 200. 00 | 850 horse-power actually used.

TTWATER TAKEN FROM SECOND LEVEL AND DISCHARGED T0 THIRD, OR TO RIVELR.

1 t i

1. SCHIGE'S EISMIL. <. o eemeeesasrnesmmeen smsmaneameermeesarsrassassrasmssnesisasesioans 207 | 54.50 |

2. Globo cotton factory... ... 12,30 91.00 } John M. Clark's Sons.
3. Augusta I'oint COMPAILY. .- coveueasarrarssacmisassssasammossssnsranoraras . 12.30 25, 00 I

4. Southern Cross cotton factory..cae-caaeesuee . 12,00 61.!38

5, COLLORREBA-0IL TILL - o e e eennem e eaceaecnnenesanessnssomnansssassnaranammansmasasancesssresses 11,50 6. 00

0. Bxcolsior 00r-1ll. e eeeuuriensmmencnssonmansassrasssassnsussracsinmstisnsnasansssananans 1100 152,06 | Creorge T Jackson & Co,
7. Foundry and planing-mill. . 1100 13,08 | Pepdleton & Bro.

8. City water-works pump ..... eeeeeenrracinrannns 11.00 45. 20

8. ATCHE J00 COMPADNY. <o eeceemc sonrancirrassnrsancsssussssaseesasmamnesrensoesnormaansonass 1100 lgz. 26 LT & T, 3.3
40, Crescent Aomr-nill. c.ooeeivueecarranesreonncaasassormsamasssmnasssnanssssss reveneeanerraean 10.63 . 00 | L. ¥ o . et

The next power above Aungusta is at Blue Jacket shoal, where the fall is 10 feet in 200 yards. Then comes Long

shoal, with a fall of 35 feetin 5 miles. The average width of the river is 600 yards. The head of tlu; H:;hoal s
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about 5 miles below the mouth of Little river, South Carolina. Then follow a number of smaller shoals, many of
which may offer good sites for power, to determine which a survey would be necessary. The most important slfon]
however, is Trotter’s shoal, which is 7 miles long, with a total fall of 74.88 feet. The head of the shoal ig at t],é
mouth of Roeky river, South Carolina, and the foot 5 miles above the mouth of Broad river, Georgia, Thig
shoal probably offers the finest power on the river above Augusta, and is now almost entirely unutilized, heing
only used for a couple of small grist-mills. The river descends over a series of ledges of solid rock, and is, on the
average, 300 yards wide. The banks are said to offer no difficulties as regards the construction of canals op
buildings. The river ravely rises so much as 10 feet during freshets, and there is of course no trouble witn ice,
Fine building-materials—granite, timber, clay for brick, and soapstone—abound in the neighborhood, and iron and
gold ave said to have been found close by the river. The surrounding country is well adapted for the ealtivation of
cori and cotton, the climate is healthy, and although the site is at present rather inaccessible, heing abont 15 mileg
distant from Elberton and Abbeville, the nearest railroad points, yet the proposed Savannah Valley railroad will
pass close by the shoals on the South Caroling side, while the Harbwell and Angusta vailroad, now talked of, will,
if built, pass close to them on the Georgin side* As regards woter communication, it may be mentioned that
steamboat navigation can probably be opened up to the foot of the shoals, the estimated eost of securing a channet
3 feet deep and 90 feet wide being $124,000,1 while the cost. of improvement for a pole-boat channel 3 by 30 feet
was estimated at $45,000. The sum of $16,000 has been appropriated to the work.

I am indebted for much valuable and detailed information concerning these shoals to Colonel James Edward
Calhoun, The power available has been estimated as in the following table: :

| Estimate of power at Throtter's shoals.

Rainfall,

"

Drainage . . Flow per | Horse-power available,
State of flow. areu. Fall. second, r EYOBY,

z Spring.
| Summer
g Autumn
; Winter.
| Year.

. Sgq. miles. Feet. [In.yIn.|In. In.|In§ Cubic fect. | 1 foot fall, ‘ T8 feet fall.
MINIMUI. v camesciaies iamniermeia crnars s rncenamens heeabaeiuie e . 670 76.1 5,700

Minimum low 862800 .ovven.oe.. teregsereaueieratesavnasabesatessannsnnesan [T o . . 950 108.0 8,100
Maximum, with storage.... Rl e e e R 2, 650 200.0 21,760
Low season, (ry years ' |

1,075 122.2 ‘ 9,165

Although all of the other falls on the Savannah were ascertained by measurement with an aneroid barometer,
the fall of Trotter’s shoal was measured more accurately with a leveling-instrument. I did not visit this shoal,
and all my information is therefore derived from reports and correspondence. Itis proper to say, however, that
every one whoin I questioned regarding it said it afforded one of the finest powers they had ever seen. Itis
therefore certainly worthy of attention.

The remaining shoals on the river, with estimates of the power available, will be found in the table. Regarding
them I have meager information. Cherokee shoal is 5 miles below the mouth of Van's creek, Georgia; Greggs
shoal is just above the mouth of Pickens’ creek, Georgia, and just at the line between Anderson and Abbeville

* counties, South Carolina; Middleton’s shoal is just below the mouth of Little Generostee creek, South Carolina; and
MeDanielt’s shoal is 2 miles above Cedar creek, Georgia. Some of these shoals, and some of the smaller falls.
between them, have been used at different times for small grist- and saw-mills, but there is no other manufacturing
of any kind on the river above Angusta except at one small woolen-mill. To determine the availability of these
shoals personal examination wonld be necessary. It is improbable that much power will be used on the river for
some time, for the great width of the stream renders dams expensive, and except at places where considerable fall
can be secured, as at Trotter’s shoal, it would perhaps hardly pay to utilize power very extensively, although small
mills with wing-dams could be located at many places. In Anderson county the banks of the river are said to be
quite bluffy, so that canaling would be difficult and costly; but below that county the country is said to be more
open, and canals to be practicable. It was stated by persons acquainted with the river that Gregg’s and Middleton’s
shoals would be hard to utilize on account of the high banks, although both have been used to a small extent for
saw-mills; but that Cherokee shoal, on the contrary, could be easily used, and the whole fall rendered available.
There is now a mill at these shoals with a wing-dam & feet high, a canal a mile long, and a fall at the mill of 16
feet. '

The table on the following page gives the power utilized on the river. The only dam across the stream is the
one at Augusta,

e

” * Information from Colonel James Edward Calhoun. t Anwual Report of Chief of Engineers, 1879, p. 749,
90 .
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Summary of power on the Savannal ricer.

Rainfall. Fall. Horat-power avuilabhe,

3 | : |
g LTORs. Unilized. g ‘
& b=
il | ‘ %,
Place g g ; l | A "’g
. & 2 3 | 5 be Remarka.
P < : . ! = z e
& & . g2 s . g Z £E
£ = B = e B = & N
ot N = = kY 1 = 153 -
A LA 200A E = &
| e e . e e e e e
Miles. §Sq. miles.§ I'n. In In  Tno Ing Feet. | :
Augusts - .oooeaoe 0.00| 6,830 14 R 110 \ 1552 (33-40 | Tmiles. § 6,070 T 0060 | n e I | B deseript o,
Blue Jacket shoul .| 19.00 | 5,800x {14118 1001552 ] 100 b fiet § 1630 g1 poEoh ¢ uun0 '
Tomg 8hoal. o covvnernnanann. 0% 5,135 b EN R [T I A ) 35 1 Humiles. b 5 L ! Pys000 1 7,00
Trotter's shoul......cooo ceee] 6400 | 2,664 {15 141101161 58] 751 7 miles.. G, T 0I5 0,165
Cherokeo shoal c.ovenervenn.. 75.50 | 2,212 15114 110 |16 | 55 091 0.5mile b1 W | w100 i) ' Onl wer ntilied s
i | i A o y v 1o 3 4REE DY PAN
Bo‘wmu.n’ﬂ 1edge cmemenenann.. 83.00 hoaeennn... %14 > 1016 | 53 3| 106 fest . i faeinn e i ! Ifl'(f\z‘l‘»‘:ﬁ;x‘ll ;:;i:sbi (gr
Gregg's 8hoal..vuveveserenn. 85,50 | 2,100 [15 (141016550 14 1mile.. BiloBERY 1,305 saw il
Middleton’s shoal 88.50 | 2,078 151141101161 55 181 1mila.. 4 1,066 7 1,500 } 4,600 1 1,700
Forrill's ledge ..... R £ IR 1511410 16| 55F  sldcofeet b Loeeees
McDaniell's shoal 05,50 | 1,000, §15 |14 10116 83 50 | Smiles. 1,660 0 w95

| : B

TUGALOO RIVER (scn beyond).

Hattor's 8hoal . .vvvenennnnnn 110,00 845 15151016 | 56 :m; mile] e8| 1im 4003 ] 1,08 0 0 o No power utilized on
Guost's 8h0al . euumeevnnnnnns ma.s0 | 775 fi16 (15010 (10 564 17 1mite..) vs! gm0 | L0 520 ol of off thervr
SENECA RIVER (see beyond).
- 7 b
Portman's shoal «.eeevennn... 113. 00 740 1511510 16| 56 Golﬂmiles.. )..2901 1,700[ 5620 | 1,850 0 0 ¢ | Nopower utilized on
i I | the river.
|

*See pages 18 to 21,

TRIBUTARIES OF THE SAVANNAHL RIVER.

The first considerable tributary of the Savannalh river is Briar creek, which rises in Warren county, Georgia, and
pursues a southeasterly course through a distance of about 85 miles in u straight line, draining an area of 850
square miles, and entering the Savannah river in Screven county. It erosses the fall-ine near its source, but witl
no great fall at that point, and its water-power is of littls consequence. Some of its tributaries may be classed
as sand-hill streams, and afford small powers.

Lower Three runs and Upper Three runs, from Barnwell and Aiken counties, South Carolina, are two sand-hill
streams, which could be made to afford considerable power, although at present only a small amount is utilized..

Tower Three runs drains an area of 140 square miles, and is some 23 miles long, while Upper Three runs drains 165

square miles, and is over 30 miles long. Both have gradual declivities, beds of sand and eclay, and considerable

swamp-land along their courses. Xower Three runs has a few corn- and saw-mills in operation, and several old

mill-sites not in use. It has a gradual fall of 12 or 15 feet per mile in its upper parts, aceording to Mr. James T,
Gross]%md, civil engineer and surveyor, of Aiken, South Carolina, and it offers good facilities for storage.  If we tuke
its flow at from one-half to one cubie foot per second per square mile (see page 85), it will be found that the stream
will afford at its mouth 8 to 16 horse-power per foot. Gaugings only can determine whether this estimate s
correct. At the mouth of the stream, however, there are no sites for power.  Upper Three runs, the larger stream
of the two, is also a better stream. It has not so mueh swamp-land, has better Danks, and bas o greater fall,
amounting to from 18 to 20 feet per mile in places, aceording to Mr. Crossland.® It is cvossed at its mouth,
near Ellenton, by the Port Royal and Augusta railroad, and near its headwaters by the South Caroling railvoud.
Tts width varies from 120 feet at its mouth, and 100 feet a few miles above, to 73 feet at o distance of 15 miles abiove.
The first power is at Newman’s, just above the railroad bridge, where there wis formerly a mill having a full of ¥
feet. The dam is still there, and is of dirt, and the site ig gaid to be a very good one, A 1‘(:,“' miles above is o second
good power, at Rouse’s bridge, not now used. According to Mr. Crossland, there are HOw in opera tion onthe strun}n
and tributaries twelve grist- and saw-mills, and one cotton-yarn mill running the Clement-attuchment, and alsn m.x
sites formerly used, but now idle. According to the supposition above made regarding the flow of the stream, it
wounld afford at its mouth from 9 to 18 horse-power per foot fall,

The tributarics to the Savannah from Richmond county, Georgia, afford gsome power, and some of them are
sand-hill streams, but none are of much importance. There are also in this county .‘ﬁome sand-hill tr?ihnml"i('s' to
Briar’s creek which afford good small powers, with large ponds, allowing of concentration of power during working

*1 am indsbted to Mr., Crossland for considerable information regarding these streams and for & map of Upper Throe run.'i.m.
Ck
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hours, the principal one of these streams being Sandy run. Of the streams ﬂo.wing directly into the Savanngy
the principal are MeBean’s creek and Spirit ereék, the former draining 92 square miles. They are used by grist-angd
- saw-mills, with ponds so large that there is no waste except by leakage; and there have been a few cotton factories
in the vicinity. There are sites on almost all of these streams, but the powers are too small to be specified
in detail.

Ag regards power utilized, one of the most important tributaries to the Savannah river is Horse creek, a smaj]
stream about 20 miles in length, measured in a straight line, and draining about 143 square miles. It enters the
Savannah from Aiken county, South Carolina, a few miles below Augusta, and is one of the most important
manufacturing streams of South Carolina. It is a true sand-hill stream, and in addition it crosses the fall-line, and
has a rapid fall, offering excellent advantages for power. The bed is rock in places, and in others clay and grit, and
sometimes sand. Thebanks are good, and also the facilities for storage, as will be seen from what follows. The stream
was early utilized for power, and at present all the good sites are occupied (although one is lying idle), 5o that it only
remains to describe the powers in use: In ascending the stream the first power is at the Bath paper-mills, now not
in use, situated 6 miles from the mouth, a mile above the head of boat navigation, and above the mouth of Little
Horse creek, the prineipal tributary of Horse creelt, and which drains about 36 square miles. The dam is of earth,
900 feet long and 20 feet high ; the pond covers 150 acres to an average depth of 10 or 12 fect; and the head and
fall was 38 feet. The dam was built in 1854, and was washed out in 1871 by the breaking of the next dam above
(Langley), the damage done amounting to $33,000, the rebuilding of the dam having cost that sum. Tt was again
washed out in 1877, and has not yet been rebuilt. The damages to dam and mill are estimated at $50,000, The
power used is stated at 500 to 600 horse-power, there being searcely ever waste of water. The drainage aves,
above being abont 100 square miles, I would estimate the available power due to the natural flow of the stream
at from 6 to 12 horse-power per foot fall. Tt is possible, however, that this site is below the mouth of Little Horse
creek, in which case the power would be about one-third greater. ‘ '

Two miles above Bath is the Langley cotton-mill. The dam is of earth and erib-work, 1,000 feet long and 24 feet
high, built in 1870 ata cost of $15,000, and ponding the water over 700 acres to an average depth of 10 feet. The
head-race is 300 feet long, the fall 21 feet, and the power used is stated at 500 horse-power, which can be obtained
at all times, no steam-power being used, and there being no waste at night in dry weather. I would estimate the
power at about the same as for Bath, which would give from 275 to 550 horse-power gross during 11 hours.*

Three miles above Langley, at the town of Graniteville, is the factory of the Graniteville Manufacturin g Company,
the most important mill on the stream. The dam, which is a continuation of the canal bank, is principally of earth,
and extends across Horse creek and one of its tributaries (Bridge creek) just above their junetion, the two ponds
being connected by a canal about 500 feet long. The dam across Bridge creek is of earth, about 500 feet long and
10 to 20 feet high, and is 10 feet wide on top and 30 or 40 feet at the bottom. It carries the railroad across the ereek.
The dam across Horse ereek is 700 to 800 feet long, and is of earth, with the exception of a rock dam in the center,
about 60 by 20 feet, founded on solid rock. There is also a waste-weir abont 100 feeh long, and the height of both
waste-weir and dam can be raised by flash-boards. These dams were built in 1848 and 1867 , the rock dam costing
$15,000, and the earth dam $35,000. The total pond area is about 100 acres—75 on Horse creek, and 25 on Bridge
ereck. The canal is half a mile long, 45 to 60 feet wide, and 10 feet deep. The fall used is 43 feet, and the power
600 horse-power, which can be obtained for 300 days in the year by drawing down the water in the pond at night
(at all seasons generally), the factory being run during 12 hours. No steam-power is nsed. The mill is sometimes
obliged to stop in dry weather, generally for from 5 to 8 days per year, but in 1879 it was stopped for 17§ days.
The dam has been twice carvied away, but only once in the last twenty-two years, in 1867, when a heavy rain caused
the breaking of 2 dams above, The drainage area above Graniteville being about 81 square miles, if we assume the
net power available in dry seasons at 300 horse-power, or the gross power at 400 horse-power, with storage, or 200
horse-power with the natural flow of the stream, we shall find the discharge to be one-half cubic foot per second
per square mile, The ordinary power being 600 horse-power net, with storage during the night, or 400 gross due to
the natural flow, the corresponding flow is one cubie foot per second per square mile. The flow may be taken to vary
between these limits, '

Two railroads—the Charlotte, Columbia, and Augusta railroad, and the South Carolina railroad—pass through
the town of Graniteville.

The next power above Graniteville is the Vancluse factory of the Graniteville Manufacturing Company, 3 miles
above. Asin the case of Graniteville, there are two ponds, one formed by & dam across Horse creek, and covering
100 acres, and the other formed by the railroad embankment across Good Spring, and covering 42 acres, the two
being connected by a conduit 4% feet square and 450 feet long, 16 feet below the level of the ponds, and builb at a
cost of §2,5600. The dam across Horse creek is of rock, 300 feet long and 28 feet high, the length of overfall being
60 feet, and was built in 1877 at a cost of $30,000. An iron tube 63 feet in diameter and 350 feet long, which
cost 87,000, conveys the water to the wheels, where the fall is 51 feet. The power used is 300 horse-power, which

702 * Power stated at 300 horse-power in statistics of special agent on cotton-mills.
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can be oli)mined at &ll.times by drawing down the water in the pond at night. The drainage area being about 56
square mlles, the flow is calculated at about 0.6 enbie foot per second per square mile. It probably varies between
one-half and one cubie foot. N

Above Vanclus:e there are only a few small grist- and saw-mills on the stream, and none of importance.

Horse creek lofffars aJ good example of the large amount of power which ean be obtained at small expense from
& compam’oively lllSIgulﬁ(jﬂ:Ht stream if it is only properly developed, and it is the best example of a sund-hill stream
in South Carolina. Crossing the fall-line, however, near Graniteville, it offers better facilities for dams, and has
more fall than most sand-hill streams, and is therefore peculiarly favorable for power. The rock bed which is found
at Graniteville extends only a short distanee below, but is found above for some distance,  Below the Graniteville
(am the bed of the stream is only abount 15 feet wide, and it seems wonderful that such @ seemingly small stream
can afford so much power. As before mentioned, there are no other sites worth meutioning on the stream, and
there ave said to be few sites for reservoirs.

Some of the small tributaries of Horse creek afford good small powers. Little Horse ereek has one site about
3 miles from Graniteville, where there used to be a saw-mill; hut,.the power is not large, and 1 have no data
regarding it. ’

The next tributary to the Savannah worth mentioning is Dig Stevens creck, from Edgefield county, South
Carolina, but I was unable to obtain information regarding its power. It is formed by the confluence of several
smaller streams which have their sources in Abbeville and Edgefield counties, and the total area which it drains
comprises about 650 square miles. Trom all I could learn, its water-power is not of much importance, and it is
stated on good authority that on a great part of its drainage-basin the prevailing rock is a clay-slate, wlhich sheds
the water very rapidly, so that the flow of the stream is very variable, like that of some streams in North Carolina

40 which we have referred. Nevertheless, at its mouth the flow ought to be at least 75 cubie feet per second in very
dry seasons, and perhaps 90 to 100 cubic feet in ordinary years in the low season. There are some mills on the
gtream and its tributavies, but they are of no importance.

The next tributary is Little river, from Georgia, which rises in Greene and Oglethorpe counties, flows in a
general casterly direction, forming the boundary-line between Willkes and Li neoln counties on its left, and Taliaferro,
Warren, MeDuffie, and Columbia counties on its right, joining the Savannah about 243 miles above Augusta. Its
length, in a straight line, is about 55 miles, and its drainage area about 695 square miles. It is 150 feet wide at its
mouth. Its water-power, however, is not of much value. Flowing, as it does, at a small angle with the strike of the
rock strata, its fall is not very great, and there are no precipitous descents. Tts bed is sand, clay, and gravel, to o
‘greater extent than that of the Savannah, and its banks are tolerably low. There is some trouble in seeuring good
loeations and foundations for dams. The power of the stream is used for only grist- and saw-mills, as will be seen
from the table on page 141; and although there are several places where there are shoals with fills of a few feet,
some of which have heretofore been utilized, yet there are no very good sites on the stream. The flow of the
stream is 8o variable, and its water-power so small, that estimates of its flow are not necessary.

Little river, South Carolina, is the next stream worth mentioning. It takes its rise in the eastern corner of
Anderson county, and flows in a southerly direction, most of its course Iying in Abbeville county, entering the
Savannah almost on the boundary-line between that county and Ldgefield. Its lengthiin a straight line is about
45 miles, and it drains about 530 square miles, receiving as its prineipal tributary Long Cane creek, from. the east or
north, which drains an area of about 183 square miles, Tt is hordered with many fine bottom-lands, which are often
overflowed, and the banks, as a rule, are not very high. Tts fall is moderate, perhaps ahout ax large as that of the
Savannah, or rather greater. Its elevation at the crossing of the Savannal Valley railroad, 3 miles above the
Edgefield county-line, is 222 feet; and that of Long Cane creek, at the crossing of the Greenville and Columbia
railroad (see map),is 481 feet. It is used for grist- and saw-mills, and has several sites not used, offering good
powers, Below the mouth of Long Cane creek there is only one mill, a grist- and saw-mill (and 2 Clement-
attachment cotton factory in course of erection), situated about a mile from the mouth of the river. Above the
mouth of Long Cane creek the next power is an unutilized site known as Martin’s shoal, 19 miles from Abbeville, and
8 miles above the firstmill. The fall is said to amount to 15 feet in 1,500, The bed s rock, and the banks high and
precipitous. I am not able to say whether this power is easily available. Above come two grist-mills, with fulls of
7 and 14 feet, and then a second site, not used, known as the Trimble shoals, 13 or 14 miles from Abbeville, The
shoal is half a mile long, but the fall is not known, although it is said to be considerable.  The bed is very 1'1).(:1;‘\',
and can be crossed at low-water, by jumping from rock to rock, without wetting one’&f feet. The banks are said to
be very steep, and the construction of a canal would present difficulty. Above this ']‘mint are only a few small
grist- and saw-mills. Long Cane creek, which enters Little river about 5 or 6 miles from its mouth, has more bottom-
land than the latter, and probably not so much fall. It is utilized for grist- and saw-mills, and has a few shoals not
used, but none of much importance. .

The rainfall on the drainage-basin of Little river i8 about 50 inches—14 in spring, 18 in summer, § in autumn,

and 14 in winter. I would therefore estimate its flow and that of Long Cane creek a8 in the table on page 71511
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Hstimate of flow and power of Little river, South Carolina.
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The next impor’tla,nt tributary to the Savannah is Broad river, from Georgia, the largest affluent of the stream,
Tts headwaters are in Banks and Habersham' counties, whence it flows southeast through Franklin and Madison
counties, and between Elbert county on its left and Madison and Oglethorpe counties on its right, where it turns to
the left and flows nearly east between Elbert county on its left, and Oglethorpe, Wilkes, and Lincoln counties on its
right, joining the Savannah on the line between Llbert and Lincoln counties, and at a point about 59 miles above
Augusta. Its length along its general course is about 78 miles, and it drains a total area of 1,500 square miles,
Tt is navigable for pole-boats for a distance of 5 miles from its mouth, its width in that distance being about
300 feet. It receives as its principal tributaries the South fork, which enters between Madison and Oglethorpe
counties and drains 275 square miles; the Hudson river, which enters in Franklin county and drains 213 square
miles; and the Middle fork, which also enters in Pranklin county, draining 192 square miles, all three entering from
the west or sonth. The North fork, or main stream, drains an area of 167 square miles above its junction with the
Middle fork. .

The general character of the drainage-basin is somewhat similar to that of the lower Saluda. The country
ix rolling, but not rough, except in the extreme upper parts, where it is broken. The soil is, as usual, clay and loam,
The flow of the stream is said to be quite variable, and the freshets heavy, overflowing large areas of low ground.
The declivity is broken by shoals in varions places, bt they are generally not of very much importance; only in
one case is a very large power produced. Regarding these shoals T was able to obtain very little information, but
it is probable that none of them are worth much for power except the single one referred to. The following brief
notes comprise all the information I could obtain:

Smith’s shoal, about 2 or 3 miles from the mouth of the stream, is not used, the fall being stated to amount to as
much as 6 to 10 feet in half a mile, capable of being increased by a dam, with good banks and bed. v

Anthony’s shoals, about 5 or 6 miles from the mouth, is the finest shoal on the river, and the only one of
importance. I was prevented by the inclemency of the weather from visiting this site, so that the following notes
are from learsay. The shoal is situated just above the lower corner of Wilkes county, about 16 miles from
Elberton and 20 miles from Washington, the nearest railroad points, It should be mentioned, however, that a road
is projected between Augusta and Elberton which will pass elose by the shoal, rendering it easily accessible. The
fall of the shoal was variously stated at from 25 to 75 feet in a distance of one and a quarter miles. [ am inelinedto-
believe that it is in the neighborhood of 40 feet. The descent is continuous for the entire distance over a bed of rock, the
channel of the stream being interspersed-with islands, and the width varying from about 750 feet at the head to
1,200 feet near the middle and 600 at the foot of the shoal. The rise in freshets is probably small. The banksare
favorable on the north side, where it is said that the whole fall could be utilized Ly a canal, On the south side
they are very bluffy on the lower half of the shoal, and the whole fall could not be utilized. The location for mills
is safe, and not liable to overflow in high water. Power has been used on the north side for a cotton factory—the
Hopewell factory—which was burned some time ago, and on the south side for two grist-mills, only one of which is
now in use. At the head of the shoal is a dam of wood and stone, 18 inches high and 500 feet long, entirely across
the river, and from it a race 1,200 feet long leads to the grist-mill on the right bank, where the fall is 12 feet.
Above the tail-race of this mill a wing-dam of ‘wood and stone, 18 inches high and 160 feet long, extends from the
left (north) bank across to an island, and from it a race about a quarter of a milelong leads tothe old cotton factory,
where the fall is 18 or 20 feet. Thefall continues for three-quarters of amile below the factory, and in this distance-
there was once a mill on the right bank, not now used. The exact fall below the factory is not known.

The drainage area above this site is about 1,467 square miles, and the rainfall about 55 inches—15 in §pring,
14 in summer, 10 in autumn, and 16 in winter. It is greatest in the upper part of the basin. Having no record:
of gaugings of the river, I have estimated the power as on page 135.
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Table of power at Anthony’s shoals, Broud river, Georyia.
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The topography of the drainage-hasin is sueh that it wonld probably be very expensive to seeure the maxinum
with storage. I am unable to state whether a large poud condd be seenred or not,

This power was stated by every one who had seen it, and with whom I connuunieated on the subjeet, to e one
of the finest in the vicinity, and easily controlled. The above estimutes show that the power i very Loge. The
facilities for transportation are at present poor, but if the projected railvewd is built there will be no dittienliy on
this score.  Good building material can be obtained newr at lnand, T aw fndebted for muel information regarding
the site to Mr. John Thompson*

At Baker’s ferry, 4 to 5 miles above Anthony’s shoals, there is said -t be w natural fall of' 3 feet in 600, not used;
and 4 or 5 miles farther up there is a mill in Oglethorpe county, near the edge of Wilkes, with a fall of’ 3 or 4 feet.
Above that there is no power below the month of the South fork, which enters some 20 miles whove Anthony’s
shoals; and even above the mouth of the South fork, although there ure u few sl shouals, there are no powers
of importance. Mention was made of Dedwiler’s shoal, Thicket’s Ferry shoal, Moore’s old mill, King's IPerry shoal,
Murray’s shoal, and of a shoal near Franklin springs, none of them used or of any consequence, The water-power
of the Broad river, with the exception of that at Anthony’s shoal, seeins to b of Hittle value,

The South fork, or South Broad, has a few powers worth mentioning. A mile or two above its mouth s
BEberhart’s mill, at Pogg’s shoal, where the fall is considerable.  Fhe stream flows over 4 ledge of rock, and the totul
fall is said to amount to 80 feet in a distance of a mile. The hanks are high, but not bluffy. A Tog ut the head of
this shoal turns the water into a race 100 feet long, which conveys it to a grist-mill, where the fall used is between
90 and 30 feet. This shoal is a good one, but the power is small.  Fonr wiles above i a similar shoal, a quarter of
a mile long, with & fall of some 25 or 30 feet, used by Watson's grist-mill. - There are other preeipitons falls on small
streams in the neighborhood. Hudson river is said to have no power exeept uear its headwuters, Middle Broad
river has no mills. Nearits mouth the country is said to he very broken, and it is probable that the stream is ghouly
for several miles above its junction with the North Broad. Above that the stream has a gowl deal of bottom-lund
and low banks along its course, subject to frequentoverflow. The North Browd has several mills, but no great falls,
the power at the mills heing in all cases obtained with high dums.  This tork, like the previous ane, haxs generally
low banks and large areas of bottom-land overflowed in times of high water. As regards the flow of these streums
detailed estimates are not necessary. I would judge thut the three forks and the Hudsou wight he depended upon
at their mouths for at least 0.18 to 0.22 cubic foot per secoud per square mile during the low season of very dry
years and 0.26 to 0.32 during the low season of ordinary years. .The drainage areas having heen previously given,
the power can be easily caleulated.

The next tribatary of the Savannah is Rocky river, which rises in Anderson county, South Carolina, aud flows
nearly south, entering the Savannah in Abbeville, just at the head of Trotter’s shoals,  Its Jength in a straight
line is about 40 miles, and its drainage area 241 square miles, Tt passes within a few miles of Anderson Court-house,
and its elevation, where it is crossed by the Greenville and Columbia railroad, about 2 miles ‘t"viiﬂt of that place, is
669 feet above tide, while at the crossing of the Savannah Valley rvailroad, 3 miles hulmf; Lowudesville, it is 356 feet,
The general character of its drainage-basin is similar to that of Little river, Soutk Carolina, but there are fewer
hottoms than on the latter stream, the banks are higher, and the rises more stdden, The stream offers considerable
power, but is nsed only for grist- and saw-mills. The flow is (uite variable—more so than that of Little river. The
first power on the stream is at the mouth ; but from all T could learn the fall is small and the power of little wulm':%,
althongh ‘formerly there was a mill there. The stream at this place is about 90 fect wide. '..l“lm-n(,-xt power nboveis
a grist-mill, with 12 feet fall, 3 miles from the mouth of the stream. Above it are four more mills in f\bl,»(mlle c.eountg',
one of which (Burdett’s), 5 miles northeast of Lowndesville, is situated on a fine sh(ml,‘ the fall hmf:g ptated at 41 %
feet in 1,500, The mill uses 31 feet: and a small amount of power. There are no important sites not u&efl in
Abbeville county., In Anderson county there are three grist-mills wi'th sinail {‘alls.. Th'ny are troubled mm’mtuue‘s
for want of water, but the dams are not tight., There are also two s*tcs n'ot; used in this count:'y': the lowest one,
not far from the county-line, known as Lee’s shoal, with a natural fall of 10 feet in a short dlBt‘dn(:E, capable of

*In a letter of recent date Mr. Thompaon writes {hat he has measured the fall with & spirit-bevel and finds it to be over 70 i;e;)nrt
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being increased to 15; and the upper one, kuown as High shoals, 6 miles above the first, a mile above the mouth of
Broadaway creek and 5 miles from Anderson Court-house, with 38 feet fall in 200 yards, not capable of being
increased.

The remaining tributaries of the Savannah below the junction of the Seneca and Tugaloo are not of much
importance. Beaverdam creclk, from Elbert county, Georgia, which enters nearly opposite the Rocky river, is well
utilized by grist-mills, there being no fewer than nine mills on it, although its length is only about 30 mileg ina
straight line, and its drainage area 185 square miles. The mills have falls of from 12 to 20 feet. At Gray's mil),
the second as the stream is ascended, although only about 10 feet fall is used, the total fall of the shoal is stateq to
be nearly 25 feet in a distance of a mile. At Flat shoals, some 25 miles from the mouth of the stream, there iy
fall of about 18 feet, not used, and at several other places there is unutilized power. Near its mouth the stream wiy
run 2 pair of stones all the year with a fall of 10 feet and a good motor. The other tributaries to the Savannah—
Coldwater and Cedar creeks, from Georgia, and Little and Big Generostee creeks, from South Carolina—all haye
shoals and afford small powers. The last-named drains about 75 square miles, and has two shoals, known ag Harg.
Berabble and Hamilton shoals, the former only a quarter of a mile from the mouth, with an available fall of 15
feet at the mill and considerable fall above and below not utilized.

THE TUGALOO RIVER.

This stream, one of the two headwaters of the Savannah, is formed on the line between Georgia and South Caroling,
by the union of the Tallulah and Chatuga rivers, the former of which rises in Rabun county, Georgia, and Macon
county, North Carolina, and flows in a general southeasterly direction through Rabun county, draining an area of
165 square miles, and the latter of which rises in Jackson county, North Carolina, and flows in a southwesterly
direction, forming the houndary-line between Georgia and South Carolina, and draining an area of about 294 square
miles. The Tugaloo flows in a southeasterly direction between the two states, its length being about 35 milesin a
straight line and 49 by the course of the stream, and its total drainage area at its mouth being 870 square miles,
or 421 square miles exclusive of the Chatuga and the Tallulah. Itsprincipal tributaries arve : from South Carolina,

" Big Beaverdam, Choestoe, and Chauga creeks, the last draining 71 square miles; and from Georgia, Shoal, Toceoa,
and Panther creeks, all small streams,

The drainage-basin of the Tugaloo river proper has no peculiarities that have not been already referred to in
describing the middle and western divisions of the southern Atlantic water-shed in the introduction. There is
sowe limestone in the upper part of the basin, The river flows over a rocky bed, broken in places by shoals, but
by none of importance except in the last 8 miles of its course. Its declivity is gradual, and its water-power not of
much value. It is bordered by considerable tracts of fertile bottom-land, sometimes overflowed, although the
freshets were not stated to be very violent. The elevation of the stream at the crossing of the Atlanta and
Charlotte Air-line railvoad, about 364 miles from its mouth, is about 638 feet, while that of its mouth is 400 feet;
so that the fall is 238 feet in 863 miles, or at the rate of 6% feet per mile. The rainfall in the whole drainage-basin
is about 56 inches—15 in spring, 15 in summer, 10 in autumn, and 16 in winter., There are no records of gaugings.
The stream is not very accessible, as will be seen from the map, the nearest railroad point to the mouth being
Hartwell, 5 miles distant, while the Atlanta and Charlotte Air-line railroad crosses the river almost ab right
angles. '

There is not & mill on the stream, and there are only a few places suitable for power. The first site is Hatton's
shoal, one and a half miles long, with a fall of 39 feet, as ascertained by the barometer.* The foot of this shoal is
about 24 miles above the mouth of the stream, and its head is just below the mouth of Beaverdam creek, The
width of the stream ab the foot is 150 feet, but in the course of 'a quarter of a mile it widens to 1,400 feet, and the
water is very shallow. At one point there is a perpendicular fall of 2 feet, but the fall is, with this exception,
quite gradual. The country is quite broken from the mouth of the river up to above the shoal, and at the shoal
itself the banks are quite high, especially on the South Carolina side, so that & canal could be built only with great
difficulty on thisside. The Georgia side is more favorable, and could probably be canaled ; butT had no opportunity
to examine the site thoronghly. There was once a mill near the foot of the shoal on the Georgia side with a
wing-dam and & fall of 5 or 6 feet, the banks being tolerably low on that side for half a mile or so. The drainage
ares above the shoal being about 845 square miles, I have estimated the power as in the table, p. 137. It must he
remarked, however, that the fall, as determined by the barometer, is so liable to error, that little dependence is to

be placed on the result; and it was thought by persons acquainted with the river that the fall does not amount to
39 feet. ‘ : ‘

* dnnual Report of Chief of Engineers, 1879, p. 754,
796
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Table of power on Hatton’s shoals, Tugaloo river.

t { i
Btate of flow (seo pages I8 ta 21), 1 Drainage pa1 1 Flow per  Horacpower available,
| fLres. | T second. i LTOES,
i | |
| 8q. miles. | Peet. | Cubic feet. ! 1foof fall. |30 fert fall.
B Y G112 100 10 W L S ! ! . a1q ug ! 936
.................. { ! .
Mini.mum lo“;&ex;:g; - - vo [ 2050 4 | 1,181
Maximom, W(h- g0, n- . ! | 20 105 \ 4,005
T T R ' j ; 290 33 3, 2K87

I ] 1 !

* As determined by baremeter,

The next shoal is Guest’s, the fall being stated at 17 feet in a mile, as found by the barometer,  This shoul was
stated to be of little value for water-power. In the table on page 131 is an estimate of the power, assuming the
fall at 17 fect.

As the mountains are approached the fall of the stream Lecomes more rapid, and for o mile and a half Delow
the junction of the Chatuga and the Tallulah the fall is at the rate of 30 feet to the mile* The country is rough here,
the banks abrupt, and the site inaceessible. Its value for manunfacturing is probably small.

The width of the Tugaloo is 310 yards at its mouth, 50 yards above Guest’s shoual, 40 yards at the crossing of
the Atlanta and Charlotte Air-line railroad, and 150 yards at the junetion of the Chatuga and the Tallulul,

There is some power on a few of the tributaries of the Tngaloo, although it is not extensive. Little Beaverdam
creelc, which enters at the mouth from South Carolina, has one power at its wmouth, where there used to be a yarn-
mill, using the Clement attachment, but the power is now used for a saw- and grist-mill.  The fall used is 20 feet,
but it could be increased to 25 or 30 feet by raising the dam. The power, however, is very small, not over 25 to 50
horse-power in a low season.” Big Beaverdam creek, which enters at the head of Hatton's shoals, has a large fall
near the mouth, said to be 65 feet or more in a mile, and at one place almost 30 feet in one pitch. This stream,
however, is also small, and in dry weather will give probably not over 6ne hovse-power per foot fall.  Shoul eveek,
Georgia, enters 10 miles above Guest’s shoal, and has several shoals and mills, including one cotton-mill, @ mile or
so from the mouth, using 26 feet fall and 15 or 20 horse-power. The falls on the ereek ave large, Parker’s grist-
mill having a fall of 16 feet, and his wool-carding mill a fall of 20 feet. Choestoe ereek, from South Carvoling, is a
similar stream, but its water-power is not so extensive. Chaunga ereek, from Sounth Carolind, is & more considerable
stream, and enters 24 miles below the railroad crossing. It drains about 71 square miles, according to the map
used, whiely, however, is inaceurate, The stream has little bottom-land, and is subject to heavy freslets, which
sometimes rise very suddenly. The flrst power on it is Gilmer’s mill, half & mile above the railroad and one
and a half miles from Fort Madison, with a fall of about 12 feet. Farther up are other sites, aml near its head is
o fall of 60 feet in ope-fourth of a mile. On its upper waters are a number of precipitous deseents, but of no
value for water-power. One little tributary to the Tugaloo above the Changa has & perpendicular fall of G0 feet
near its mouth; and on Toccoa creek, a very small stream, draining 25 or 30 square miles, are the famous Toccoa
falls, where thie stream falls 183 feet perpendicularly, The place is much frequented by tourists, but the water-
power is of no practical value.

The Chatuga river is a mountain stream, with considerable fall, and mno doubt numerous sites for power,
but nothing eonld be learned of any particular ones. Its flow is subject to great fluetuations, and its innccessibility
renders its water-power of small valoe, It is 150 yards wide at its mouth, with very precipitous banks, and the
surrounding hills are from 800 to 1,000 feet high.

The Tallulah river is similar in character to the Chatuga. The Tallulah falls, about 15 miles from Toceoa city,
on the railroad, and 10 miles above the mouth of the stream, is a noted place of resort, and one of the wildest and
most picturesque spots in the state. The stream flows through a narrow gorge, with very Lhigh banks, and descends
in a series of pitches (four of which have perpendicular heights of from 50 to 80 feet), fulling, it is said, 500 or 600
feet in a mile. Tts width varies from 15 to 100 feet. At the head and the foot of the {alls the banks are of ordinary
height, but in the intermediate distance they are from 200 to 808 feet high, rising almost perpendicularly from the hed
of the stream, and rendering the utilization of the water-power quite impracticable. There are, in fact, only two or
three places where it is at all possible to descend to the bed of the stream, and these are the beds of small rivulets
emptying into the river.t The drainage area above these falls is about 147 square miles, so that I wounld
estimate the flow in the low season of ordinary years at about 44 cubic feet per sccond, corresponding to 5 Lorse-
power per foot fall. The theoretically available power is therefore large, but practivally the power is of ni value.
The romantic beauty and wildness of this place is said to be beyond description, and its praises are sounded Dy all
who have visited it. . . o o

Before leaving the Tugaloo river, it is to e mentioned ﬂ{at: its headwaters are ngt far distant {from tl_zpse_ of
the Hiawassee, a navigable branch of the Tennessee, and that it is proposed to open a line of water communication
between the Atlantic coast and the West by connecting the two streams by a canal,

* dnnual Report of Chief of Engineers, 1879, p. 753,
+ White's statistics of the state of Georgia, 1849,

W
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THE SENECA RIVER.

This river, with the Tugaloo, makes up the Savannah, and, like 5o many streams in this part of the country.
is formed by the junction of two smaller streams—the Keowee river and Twelve-Mile creek (or river)—which umte 01;
the line between Oconee and Pickens counties, South Carolina. The Keowee has its headwaters in the mountaing
of Jackson county, North Carolina, and pursues a southerly course between the two counties above mentio
draining an area of about 405 square miles, while Twelve-Mile creek rises in the northern part of Pickens
county, and flows a little west of south, draining about 118 sguare miles. From the junction of these two the
Seneca flows in a general southerly direction, its length being nearly 20 miles in a straight line, and the total areq
drained being 908 square miles, or 385 square miles exclusive of the basins of the two headwaters. It receives ag its
principal tributaries: from the east, Deep creek, formed by the union of Twenty-three Mile and Twenty-six Mile creelts,
and draining 150 squaremiles, and Bighteen-Mile creek, draining 49 square miles ; and from the west, Conneross creek,
draining about 93 square miles. The character of the drainage-basin is similar to that of the Tugaloo, except that
there are perhaps more bottom-Iands, the banks being generally rather low. It is said not to rise so suddenly or
80 high as the Tugaloo; and, like that stream, it has not a single mill. The stream is crossed nearly at right.
angles just below the junction of its headwaters by the Atlanta and Charlotte Air-line railroad, and several miles
below by the Blue Ridge railroad. The fall of the stream averages between 7.3 and 8.75 feet per mile, if its length
is assumed at 25 or 30 miles. Its elevation at its head is 619 feet, and at its mouth 400, The rainfall is the same
a8 in the basin of the Tugaloo.

There are several small shoals on the stream, but only one of importance. There is a small shoal at the
mouth, with a fall of 3 or 4 feet, capable of being increased, and another similar one at Earle's bridge, 44 miles
above; but the principal one is Portman’s shoal, 5 miles from the mouth, just below the mouth of Righteen-Mile
creek, and just above the mouth of Deep creek, and of which the shoal at Earle’s bridge is simply a continnation,
This shoal is the most important one in the vicinity, and is now entirely unimproved, although some years ago a
small amount of power was used for iron works. There is said to be an abundance of high-grade iron ore in the
vicinity, but a great scarcity of fuel, and no lime within ten miles. For my information regarding these shoals I
am indebted to Major T. B, Lee, civil and hydraulic engineer, of Anderson, who owns the shoals, or a part of them.
The total fall is about 60 feet in a distance of 2 miles, but there is no prominent fall, except at the lower end, where
there isin one place anatural fall of 9 feet in a short distance. = A dam 6 feet high and 4 race of 500 yards long would
give afall of 20 feet with a favorable building location, and a dam 10 feet high, with a race of 800 yards long, would
afford a fall of 30 feet. The dam would be about 600 feet long, and there is in the imm ediate vicinity an abundance
of material for building. The bed of the stream is rock and gravel, and the banks favorable for canals and for
building, except in a few places, where the banks are bluffy, This shoal is 10 miles from Anderson and 6 miles
from the Blue Ridge railroad, A new railroad is said to be projected, which will pass less than a mile from the place,

The drainage area above being about 740 square miles, I have estimated the power as in the following table:

ned,

Table of flow and power at Portman’s shoals,

Btate of flow (aee pages 18 to 21). . Drg:ﬁ:\'go Fall. I;mnxzf” " Horse-power available, gross.
Sq. miles, | Feet. | Oubic feet. | 1 foot fall, | 20 feet fall, | 60 feet foR,
MIRMOTIM .« eovmveiein e cisinc e vaeseeneesenanas ettt e netaeeraenennans 189 21.5 430 1,2
MInimum 10W BORBOIM « - oeeniieeanesiiis e e aaerseans : 250 98.4 570 1,700
Maximum, with storage } L 60 { 8% 93,7 1,875 5,00
LOW BR80T, AFF FEATS <ot erteenesnininaieeineaeaemaansanensteienenee e nnamannnnn e soernns 286 32.5 850 1,950

It must be especially mentioned here that Major Lee, who is an engineer of eminence and of long experience,
and well acquainted with the country, writes that ‘1,000 cubic feet of water per second all the year round—two-
thirds of the year double this flow—is to be had”. I do not, however, understand this result to be based on 2
continued series of gaugings, but I have thought best to call attention to it, and to the differences between this and
the estimates in the table above. I have in many places sufficiently emphasized the fact that the latter must e
liable to many errors; and I must farther state here that just in this part of the state of South Carolina I have
discovered a number of errors in the map I have used. I can scarcely think, however, that the measurement of

_the drainage area is in error by more than 10 per cent., and even if my estimates are increased by that fraction ﬂlf?ﬁ'
will still be very much less than Major Lee’s. As for my method of making the calculation, I have already said
enough in the jntroduction, and on pages 107 and 108. Major Lee states that there ‘are facilities on the .upper
Seneca, as well as on the Saluda, for the construction of storage-reservoirs. It is therefore possible that tbe

maximum power, with storage, might be rendered practically available, and it might even be possible to concentrate
798 :
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the power to some extent into working hours. This power, situated in a fine cotton-growing couniry (Anderson
county pr(?(lucecl lzmsjc yejar 40,000 bales, according to Major Lee), having a healthy and salubrious clinete, is worthy
the attention of capitalists.

3 , J " o -

Above Portman’s shoals there are a few small shoals on the Semneca, but none of value. Hen shoal,
gometimes Spolfen Qf, has, according to Major Lee, only a fall of a few feet. It is just above the month of the
.Conneross, 6 miles from Pendleton and 11 miles from Seneca,

Estimates of the total theoretical power of the Sencea, and other streams tributary to the Savannaly, ure not
given, because they would have no value, on account of such a smull proportion of thut power being practically
available.

TRIBUTARIES OF THE SENECA RIVER.

The power of the tributaries of the Seneen is of more importance than that of the main stream if Portnran’s
shoals are not considered. The first tributary is Deep creck, which enters just below the shoal just named, draining
150 square miles, and formed by the union of Twenty-three Mile and Twenty-six Mile creeks. It isa deep and sluggish
stream, with no power whatever. Twenty-six Mile creek is a small stream, entirely in Anderson county, and drains
some 50 square miles. Above Centreville it is very flat, with small fall and low banks.  The bed is sand, mud, and
gravel, the banks clay, and the course of the stream tortuous. At and near Centreville, which is 2 miles from its
mouth (junction with Twenty-three Mile creek), the stream falls quite suddenly, and for the rest of its course flows
considerably below the general level of the surrounding country. There are two grist-mills on the stream ahove
Centreville, and one at that place using a fall of 14 feet; but the available fall is said to amount to 26 feet, which
could be utilized by building a dam higher up. The place is favorable for building, and the power is a good one,
though small. The tributaries near Centreville have large falls near their mouths; for example, on Emery creek
there is a fall of 60 feet, and on Hurricane creek a similar one. Twenty-three Mile ¢reek is considerably larger
than the last, draining 87 square miles or thereabout. It has its sources in Pickens and Anderson counties. The
apper part is flat, like the stream last described, and its general character is the same; while on the lower part
there are several powers. Descending the stream, the first power is at Pendleton cotton factory, where the fall is 25
to 30 feet. 1 have received no information regarding the power, but it probably does not exceed 80 horse-power.
Below it is Burns’ shoal, not used, where a dam 15 or 20 feet high could be built without interfering with the factory
above, and that amount of fall utilized, Below is a grist-mill, with a fall of 6 feet, although 14 could be got, with a
good building-place. The country is high and rocky on each side. The lowest power on the stream is a mill about
three-fourths of a mile from its mouth, where there is a natural fall in the stream of 35 feet or more in 300 yards,
but not a very favorable place to build, and difficult of access. The stream is very rapid, and shut in by hills on
both sides. This fall corresponds to Portman’s shoal on the Seneca, and is probably caunsed by the same ledge of
rocks,

, The next tributary is Eighteen-Mile creek, which enters the Seneca just above Portman’s shoal. It drains about
. 50 square miles, corresponds in general character with the two streams last described, and has no power except
near its mouth, where there is a mill with a fall of 12 feet, and nearly twice as much available. Tt is not a note-
/ worthy site. '

. Conneross ereek, from the west, is the next tributary. It is about 22 miles long in a straight line, and drains
an area of about 93 square miles, all in Oconee county, except a few square miles near the mouth. Its drainage-basin
. is Tong and narrow, and its fall rapid. Its bed is rock, its banks generally good, and it is in all respects a better stream
for water-power than the tributaries thus far named, except that it may be subject to heavier freshets. The lowest
shoal on the stream is owned by Mr. J. B. Sitton, of Pendleton, and is 5 or 6 miles from the mouth. It is utilized
by a grist- and saw-mill, using 18} feet fall, with a dam 30 inches high and a race 80 feet long. The total available fall
is stated at 31 feet, over a solid rock ledge—there being two falls, the lower one anly being used, and the upper one
being only 250 or 300 feet above. The stream is about 70 feet wide, and the banks favorable. This shoal is
favorably located, and is 5 miles from Seneca, on the Atlanta and Charlotte Air-line railroad.

A mile and a half above is another large shoal, known as Swepson’s or High shoals, also 5 miles from Seneca.
It was formerly known as Anderson’s mill-site. The fall is very large, amounting, it is said, to 50 feet or more in
a few hundred yards. Itis said, however,to be diffienlt to utilize, on account of the high bluffs on each side.
A large reservoir could be formed above the ghoals, but not without overflowing much good land.  Abovethis there
are no large falls, except far up the stream, where there is in one place a fall of J(‘» feet, z‘tnd. prulmbly there are others.
Major Lee states that Conneross creek is a remarkably constant stream, varying very little 1n low from season to
season. Estimates of power are omitted as unnecessary. If desired, they may be arrived at by comparing with
those given for some of the following streams. ) ] ) Lo

Twelve-Mile creek, one of those streams which unite to form the Seneca, 13 c()m]ms«.ad entirely in Ifn‘:kcns eounttv?
and is formed by the union of three forks. As already mentioned, it draing an areaof 118 square miles. lt..s basin
is mountainous in the upper part, and the three forks have large falls, but are very small streams. After leaving the
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*» Power stated st 40 horse-power in statistics of cotton-mills, .
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mountains, the stream flows through a level country and resembles Eighteen-Mile, Twenty-three Mile, and Twenty.
six Mile creeks, only in this case the country is not quite so flat as in the others, and the banks are generally highep
and not so subject to overflow. The stream is subject to heavy freshets and to more sndden finctuations than the
others; its bed and banks are rockier, and its fall greater. Toward the mouth of the stream the fall ig rapid, and
there are several powers worth mentioning. The first one met with in ascending the stream is 'Winn’s, not improveq
about 2 or 3 miles from Central, on the Atlanta and Charlotte Air-line railroad. This shoal has a length of about’;.
one and a quarter to one and a half miles, with an almost continuous fall. In the lower half mile the fall is not less
than 25 feet, as ascertained with a pocket-level, and it is said to continue at the same rate to the head. The ghoal
is, however, confined between steep banks, which would present difficulty in canaling, although a eanal woulq be
practicable on the left bank. There is building room at the foot of the shoal. I was unable to examine it from
head to foot, but I think that a large fall could be obtained here, although it might be best to obtain it by a dam
near the foot and with a short canal, The left bank is low for 100 feet from the river, but this part is liable to
overflow to some extent, and further back the bank is exceedingly steep. The river is about 125 feet wide, and the
bottom is favorable for dams; so that I think there would be no difficulty in developing the power. At the head of
the shoal there is an abrupt fall of 10 feet, known as Clayton’s shoals, used by Robertson’s saw- and grist-mill
about three miles from Central. The dam is only 13 feet high and 175 feet long, diagonally across the stream, and
the banks are favorable and safe. The fall continues for one-eighth mile above the dam, which could be made 10
feet high, and a fall of 20 feet used, if desired. The fall occurs over a ledge of gneiss-rock, and the power is an
- exccllent one, though small. It should be mentioned that about three-fourths of a mile or so below is a place
known as the “narrows?”, where the stream rushes swiftly between steep banks, and is very narrow,
I subjoin an estimate of the power ati this place, based on analogy, as an approximation:

Table of flow and power of Twelve-Mile creek.

State of flow (see pages 18 to 21). D rg;?:ge Fall. E;ﬁ"(,‘(‘,’n{’l‘f” Hor. g&;g;war, TRemarks,
8q. miles, | Feet. | Cubic feet. | 1 jfootjull,
BT 1 S SRR LN 156 1.70 Drai , thatof
” rainage aren given is thate
MIRTMUIN 10T BORB0T: tanenomaennsenannsanncnsnmnnasraan cnmans svmcasemunrs canernns 8| @ 21 2.40 the tirom ut%t A aouthton
Maximum, With SE0TaEe .. ccuvecnmecnuntinnermrsmnancnmnncomnmen suneassunaamsnsasnan 136 15,40 large for the shoal just de.
Low BOASON, ATY FORTH. irermemeene em s evanenmeesesesmanrans s arses e e 24 2.75 seribed.

* Probably in all not less than §0 to 60.

If the stream is fed extensively by springs, its flow will be larger in dry seasons. In ordinary years it would
afford in the low season, according {o the above estimate, 34 horse-power per foot, and two or three times as much
for nine months of the year. It may be remarked that the flow of Conneross creek would probably not differ much
from that of the one under consideration. : ‘

Half a mile above Robertson’s mill there is a small shoal with a fall of about 5 feet, and then the sfream is
sluggish for over a mile, when we come to a second shoal, extending for & quarter of a mile or more, at the head of
which is Hunter’s mill, with a dam 5 or 6 feet high and a fall of 11 feet, and no race. Above this there are no
shoals for 8 miles, where the stream is so small that it is not necessary to particularize further. The estimates
given above are, I think, rather too small, and it would seem as though the streams in this vicinity were subject to
smaller variations in volume than would be expected. I have already referred to the coustant flow of Conneross
creek, and it is prohablé that this stream is similar in that respect. 1 was told at Hunter’s mill that they could run
four pair of stones all the time. Data, however, are entirely wanting for an accurate estimate.

The Keowee river, which, with Twelve-Mile creek, forms the Seneca, has its sources among the mountains, and
is formed by the union of the Toxaway and the Big Estatoe creeks in the northern part of Pickens and QOconee
connties. It flows sonth, and drains a total area of 405 square miles. The upper part of the basin abounds in
precipitous falls and catarvacts of great beauty, although valneless for water-power. The Whitewater creek is 80
named on account of its numerous caseades; and at one place there is a fall of 600 feet in 300 yards,* with numerous
smaller falls.” On another stream in the vicinity there is a fall greater in height than that of Niagara in one pitch*
Another small branch of the Keowee has two falls of nearly 50 feet, each close together, and 200 yards below a
fall of 80 feet. Amnother has a perpendicular fall of 130 feet. The Keowee itself—whose name is said to mean
clear water—is a beautiful stream, flowing with a gradnal fall over a rock bed, and draining a very picturesque
valley. It is entirely unutilized for power, and I was unable to learn of any particular sites, although there must
be some. Among its tributaries, many of which are utilized to some extent, the principal one is Little river,
stream rising in the northern part of Oconee county, only a few miles from the Chatuga river, and flowing a little
east of south for a distance of 18 or 20 miles, draining about 140 square miles. It is a good stream for power, aml
has several falls and wills in various places. The rainfall on all this upper part of South Carolina is about Fhe same

500 *Mivus: Statistics of South Carelina.
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as on the draiuage-be}sm of the Tugaloo, viz, 56 inches—15 in spring and summer, 10 in autumn, and 16 in winter,
I would therefore estimate the flow of the Little river at its mouth about as follows :

Table of flow and power of Little river.

! Drainage | Flow per tnorm«powar,
| owrea. gecond. ! gross.
I Sq. miles. | Culde fdet.! 1 foot fall.

State of flow (see pages 18 to 21).

MANIIDIUI < eoneetmesenncaanrsannsanantcecsoratssrsres ‘ f 20 0
Minimumn low season l ; { e vl
Maximum, with storage T iy 140 ‘ o ot
L0W 862801, AIF FORTR .« oe et ian ittt vaaeae e m e oo et raner e cer e nnn e ae e n o m e s | il 15 40

The first power on the stream is Seaburn’s shoal, a mile from the railvoad and the mouth of the stream, and
three or four miles from Seneca. It was formerly used by a saw-milf, but is now unimproved. The fall is 13§ feet,
which could be used with a canal 800 feet long, very easy to cut. The proper location for a mill is on the left buank,
at the foot of the shoal, the rightbank being steep. Just above this shoal Cain creek, the priucipal tributary of Littie
river, enters. Less than a mile above is a second unutilized shoal, but I s unable to state the fall. The next
power is High shoals, a beantiful shoal, where the river fulls over a ledge of solid gneissrock, descending 24 feot
almost perpendicularly, with rapids above for some distance, and a total full of about 33 feet.  The banks are high,
but very favorable for building, and the power is in all respects an excellent one. It is used by a tannery on the
left bank, utilizing a fall of 14 feet and 15 to 16 horse-power, with a flume 506 feet long and 2 feet square, and an
overshot-wheel, and on the right bank by asaw- and grist-mill and eotton-gin, using 10 horse-power and 24 feet fall,
The dan is of wood, 2 fo 3 feet high, and 125 to 150 feet long, extending in a broken line entively across the strean.
Just above this is a full of 6 feet in 500, aud a 3-foot. dam at the upper end of this last shoal, it is said, would back up
the water a mile or over. The power is 9 miles from Seneca, 10 wiles {ronmt Walhalla, and is owned hy Sligh &
Woodin, High Falls post-office. The drainage area above this shoal being not over 60 o1 70 square miles, I should
estimate the power in the low-season of dry and ordinary years at 1.2 horse-power and 14 horse-power per foot fall
respectively, and three times as much during nine months, But as my measurements of drainage areas, especially
of s0 small ones, ave liable to considerable error, these figures arve not very valuable, Above these falls there are
several others, one with 14 feet fall, used by a tannery ; two others, 1530 yards apart, with falls of 20 and 16 feet
respectively, and another right at the foot of the mountains with a tall of 50 or 60 feet.

Cain creek, the principal tributary of Little river, drains 50 or 60 square wiles, and has one shoal, not used, with
40 feet fall—the Schroeder shoal.

Table of utilized power on the Savannak river.
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Table of utilized power on the Savannal river—Continued.
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© 180 horse-power gross would be obtained, or about 130 horse-power net, which is perbaps a little too high.

. SOUTHERN ATLANTIC WATER-SHED.

X.~THE OGEECHEE RIVER AND TRIBUTARIES.
THIS OGEECHEE RIVER,

This stream, which is the next one south of the Savannab thut lias dny water-power worth mentioning, rises
. 1 COR . e A o
in Greene county, Georgia, and flows southeast through Taliaferro; then between Warren and Glascock on jts left,

- and Hancock and Washington on its right; thence through Jefferson, finally forming the boundary-line between

Burke, Screven, Bffingham, and Chatham en its left, und Emanuel, Bulloch, and Bryan on its vight, and emptying into
the Atlantic about 16 miles below the mouth of the Savannah. Its length in a straight loe is about 160 or 170
miles, and it drains a total area of 4,720 square miles. Of this drainage areq, hmvevnf, by fur the greater part les
below the fall-line, and offers no water-power, except here and there on u sand-bill stream,  The river erosses the
fall-line between Haneock and Glascock counties, and below that point the general character of the drainage hasin
corresponds so closely to that of the Savannah below Augusta, of the Sautee, or of the Pee Dee below Cheraw, that it
need not be described. Above the fall-line the river flows through a ralling and hilly country, the bed being roek,

-overlaid between the shoals by sand, gravel, and clay. The bottoms are said to be narrow. The clevation of the

stream at the crossing of the Macon and Augusta railroad, at Mayfield, about 8 miles above the fall-line, is 270 feet,
go that the fall from that point to the mouth will average about 1.6 feet per wile. The fall below the fall-line will
probably not average 1 foot per mile, and the stream could probably be made navigable for some distance, It is
said that boats used to ascend the river as far as Georgetown, 4 miles below the fall-line. At present the stream
is navigable for & distance of 25 miles from its mouth for boats drawing 16 feet, and for a distance of 35 miles from
its mouth for boats drawing b feet. The average annual rainfall on the drainage-basin above the fall-line is 49
or 50 inches, of which 11 fall in spring, 14 in summer, 10 in antomy, and 14 in winter.

The first power on the stream is at the fall-line, known as the Shouls of Ogeechee. They are situated 83 miles
from Mayfield, which is the nearest railroad point, and are above the mouth of the Little Ogeechee. The power is
utilized by a grist- and saw-mill, with a wooden-frame dam about 225 feet long and 8 or 9 feet high, backing the
water 14 miles, with an average width of 150 feet. The race is 300 feet long, the full utilized 18 feet, and the power
perhaps 30 to 40 horse-power, which can only be obtained ten months of the year on account of leakage. The
shoal is of solid rock, and the total available fall is 21 or 22 feet at low water. The drainage area above the shoal
being about 290 aquare miles, I have estimated the power as follows:

s

1
I

State.of flow (see pages 18 to 21). ,‘Dm‘;"‘: Fall ‘E Fsl:;;n%fer i Horse-power availabls, gross.
! | a
| Sq. miles.| eet, | Oublo feet. | 1 foot Jall. 18 feet fet. | 21 et fuil.
MIRHIUID . oveoeeeeveesseessesmrsseessmesessaesnessees <ansersuesensrarssememssscennesnsence: ~ b 2% 28| 50 5
MADIOIIM 10T BORBON - veevenenemnmsrananaecnresesemnassessrarmancasnssonesnssennassnsnsnnrensennns ‘l 20 ' - 85 | 4.0 7 | 4
Maximum, With SLOIRZ6 .. coeviieieer et iiririeiacasareariaae srer e e rarmean s et anacae e (l ‘; I 250 | 28.4 | 611 | 596
LOW 880801, (1LY JOATB. ot tvnernneeeeranssnacrassatassnneasvarnersosiostnesanntoanrsrsnneeranennssensi) ; | 45 8 ‘ M

Four miles above is D. A. Jewell’s cotton factory, 44 miles from Mayfield. The dam is a wooden-frame dam,
composed of triangnlar frames set up and down the stream, tied together and planked over on the sloping
up-stream side, and is 280 feet long and 15 feet high, 50 feet at one end being of stone. It backs the water a mile,
with an average width of 150 feet, and the fall at the factory, which has no head-race of any length, is 16 feet.
The power utilized is 150 horse-power, which can only be obtained eight months of the year, the average during
the remaining four months being two-thirds or three-fourths, and the water gets 8o low at times that the wheels are
stopped. During the low season, steam-power is put on to the extent of 125 horse-power. The mill is run about
12 hours in summer out of the 24, and there is no waste at night; and, in fact, the pond does not fill up in one
night. I have estimated the power at this place as follows:

!

Horse-power available,
Eross.

l Bq. miles. ‘umtn Qubiefeet.) 1 foot fall. ; 16 feet fall.

! Drainage | Flow per
| arear | Fall

State of flow (sec pages 18 ta 21). second,

R e

O, S P S L AR R LI LTI DL CRL AL EER L L cernan | ! 17 191 B}
MIDINUTD J0W BORBOTL « e o eeevnreenrannreaaceeasanansonssyarasnsnstestrs cnmionatassns sosotasrattatnnsrassrosses ]‘l a15 ! 16 25 “2. 8 f ,.45
MOKIMTUI, WIER BEOTRES <. e vv v eveeeremcas rmsnroneassrmermenss cassesssssrmraenaenronstnsnrs antamsnsessens tentes | J ; 189 21,5 340
LOW 882801, ALY JOATS «o oo acvecinrenas cocanerrmnnassnrasorannr e stann SeontuE A aTa eSSy s s e e 2 : 80 | 3.4 54

The stream is said to be very variable in its flow, and to get very low in summer. Its absolute minimum in
probably below that given above. Mr. Jewell states that he stopped eight days onee, and during that entire time
his pond only rose a fow inches. According to the above estimate, during nine months of an ordinary year about

803
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Above the factory ave several small grist- and saw-mills, most of which have to stop in summer., There ayg 1o
gites not used. )

The tributaries of the stream are of no consequence. On Little Ogeechee there are two sites, both used at one
time, but now abandoned. The stream is small, draining only 55 sqnare miles.

Table of power utilized on the Ogeechee river.

‘ ! E ’ 5.
] Bolod LB
Namoe of atream. Tributary to what. State. | Couuty. & Kind of mill. g § ! %; ,
i :
i . . foe] o
| | AEEEL
! 1 Feet, é
Ogecchue river oo.ooooooo .ol Ablantle ool Goorgin ! Warren. ...... e | Flour and grist.............! 2120 { 20
01T UURNN (U [ OO B 1) { Hanooek B0 ool Loy
To.... ...do ...do . R (. SRR Woolen ........ ‘ 8
Do.... weado . ..o . l Warren. ........ .| Cotton factory. 15
Do.eeeanns 1 O Qs ceedo L.l .. .. ‘ Talinferro .| Flour and grist T
Tribntaries of Ooeches..covrneeiens vanann T | Liberty.......... N e 0 e e 99
B O PN Y ([ Tovnell0 cmeen e BAW 97
........ .-udo . | Bullovh......... .1 Flour and grist 2
oo . 4 Baw L.l 9
....do . § Tlour and grist. 8
......................... ....do i Saw e, 1
..................... B P Tlour and grist 1
o i R 189
.. do. | Washington o0 i, 3
2o 1 Glageoek........ w| s- oo 5
B S Love 0 cenieneraeeeeaenaas ST o1
eenello v ; Haneoek wovenianinianaa., Tlour and grist .. 20
R 1 SRR SRS [ (S ] Wwarren..... .o..eeaaaa., B 12

XI—THE ALTAMAHA RIVER AND TRIBUTARIES.

THE ALTAMAHA RIVER. .

This river, with all its tributaries, lies entirely within the state of Georgia, and is the most southerly stream
flowing into the Atlantic whose water-power is worthy of special mention. It is formed by the union of the
‘Oconee and the Ocmulgee rivers, on the line befween Montgomery and Appling counties, whence it pursues @ south-
easterly course, forming the boundary-line between Tattuall, Liberty, and MeIntosh connties on its left, and Appling,
Wayne, and Glynn on ifs vight, emptying into the Atlantic ocean, through Altamaha sound, just below the town of
Darien. Tts length is about 75 miles in u straight line and 155 by the river, and its total drainage area comprises
about 14,400 square miles, of which the Ocmulgee drains 6,000, the Oconee 5,400, and the Altamaha proper 3,000.
1ts principal tributary is the Great Ohoopee, from the north, draining about 1,400 square miles. The Altamaha is
navigable for its entire length for boats drawing 5 feet of water, its fall being very slight. There are no important
towns on the river. The mean rise and tall of the tides in Altamaba sound is 7 feet, and the tidal wave is felt for
30 miles or so above Darien.

The Oconee and the Ocmulgee rivers will be fully considered below. As regards the Altamaha, its drainage
arca lying entirvely below the fall-line, it offers no power whatever, and the power on its tributaries is not worth
mentioning. Some of them are sand-hill streams, but none offer large powers. Near the coast, and along the rivers,
are extensive cypress swamps, and further inland there are large pine forests. Timber, turpentine, rice, cotton,
fruits, and vegetables are the principal productions. The stream resembles the lower Savanuab, the Santee, or
the lower Pee Dee. '

! s THE OCONEE RIVER.

I pass to the consideration of the Oconee and the Ociulgee rivers, the only ones regarding whose watex-power
~anything is to be said. The Oconee has its headwaters in Hall county, but the stream proper is formed by the
union of its two forks, the North and the Middle, which unite just below the town of Athens, on the line between
Clarke and Oconee counties, whence the stream pursues a course @ little east of south for a distance of about 140
or 150 miles in a straight line, draining a total area of 5,400 square wmiles. It forms the houndary-line hetween
Clarke, Oglethorpe, Greene, and Hancock counties on its left, and Oconee, Morgan, and Putnam counties on its
vight, tlows through Baldwin, and between Wilkinson on its right and Washington and Johnson on its left, ﬂ“fl
finaily through Laurens and Montgomery, to jointhe Ocmmlgee. The only town of importnnee on the stream s
Milledgeville, near which place it crosses the fall-line.. The drainage area above this point being about 2,073 squaye
miles, it will be seen that nearly half of the total area drained by the river offers no water-power of i.mportanc(’- ,

~a
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SOUTHERN ATLANTIC WATER-SHED. 145
There is @ navigable depth of § feet up to the Central railroad bridge, 135 miles from the mouth of the stream,
In White’'s Statistics of Georgia it is stated that a boat 60 feet long once ascended to Barnett’s shoals, 8 miles
below Athens, but that no produce had ever been carried above Millu(l‘geviile. An exumination of the river up to
that town was made in 1874 under the direetion of General Gillmorc-, whose report may be found in the Arnual
Report of the Chief of Engincers, 1875, Appendix U, and in which improvements by :hc‘g«:m.-ml Fovernment. were
pot recommended, as almost all the transport on the river is that of timber. q
The accompanying map will show the form and dimensions of the drainage-basin of the Oconee, and of its
prineipal tributaries. The rainfall on the basin above the fall-line averages about 45 or 49 inches—12 in spring, 135
in summer, 10 in autumn, and 14 in winter. The table on page 147 gives more detailed information ou this subject,
Some idea of the declivity of the stream may be obtained from the following table:

Table of declivity of the Oconee river.

Place. \ Tistance from  Elevation above  Distance bee | Fall between | Full between
: mouth. . tide, D iwesn pointe. points. ; poinds.
1l N i I
;) Miles, : Feet, ; Miles. ‘ Feet. ¢ Feet per m ile.
Month of ATBAINENA. < cveunmmmae ot iaraus s e cemsmsasnes asone e naa s e e anes | —155 o |
in ! ! IR0 AR A
Crossing of Georyia Central railroad* i 1854 | sl ) " :
Crossing of Goorgia railroad (Milledgeville}...oovnnneniiinneiiieinnnns i 195% | B i ’ (M EEEEE -g e e u..’h.:
Crossing of Georgia railroad (Augustato Atlamta)t........oo.oooeeent e l , @5 ! a8 % ... bug o . K ‘; BRI ].f:
Crossing of North-Eastern railroad (2 milesnorth of Athens, north fork of Ocanee)s..| 295.:‘5 il O 4‘_’5: s ~f’:9j R 5(')‘-;
Second crossing North-Eastern railroad, 2 miles south of Lulny ..oocooeeeiiniil | 340 1,205 N g - .
} i i

* For this elevation, and others on the same road, I am indebted to Mr. William Rogers general superiutendent.
1 For these elevations I have to thank Major Wilking, engineer of the road.

1 These figares were furnished by Captain J. C, Taruer, chief enginecr of the Toad, at the request of the generd superintendent, Mr. Lyman Wells,

The declivities given in the preceding table are of very small value because of the inaceuraey in the distences,
which could only be roughly estimated.

No gaugings of the Oconee are on record. The flow is said to be quite variable, and there seems to be no doubt
that it luctuates to a greater extent than in the case of some streams which have been discussed on account of
the smaller rainfall in the warm season. The freshets are violent and very sudden. The sources of the river
being east of the mountains, and the soil clay or loam, the water is shed quite rapidly, and rises sometimes § or
10 feet in a few lhours, overflowing its bauks in many places, and flooding lurge areas of bottom-land, The map

“will show how accessible the river is in its varions parts.

A detailed description of the water-powers of the stream will now be given,

Below Milledgeville the stream is very tortuous, distances by river being usnally reckoned at three times those
by land. The bed is generally of sand, the banks of clag, and the principal obstructions to navigation are smags and
fallen trees. Near Milledgeville occurs the first fall, there being 2 series of shoals there extending over a distunee
of 5 or 6 miles, where the stream crosses the fall-line. A survey of these shouls was made several years ago by Colonel
B. W. Frobell, of Atlanta, who found the fall between the mouth of Fishing creek, which empties into the river from
the vight just at Milledgeville, and the head of o shoal known as Carter’s, to be 342 feet. The development
of this power by leading a canal from the head of Carter's shoals down to the cty, rendering available a foll of
between 30 and 40 feet, has been often proposed, but nothing has yet heen done toward carrying out this sehewe.
At present Carter’s shoal is used fora cotton-gin, and formerly there used to be a grist- and saw-mill there; and just
opposite Milledgeville there is a grist-mill with a wooden wing-dam extending across to an island, and uring @ fall
of 5 feot. The topography of the country between Carter’s shoal and the eity is said to be such that a canal would
be practicable, although there are Dluffs in places. I have estimated the flow and power as follows:

Table of flow and power at Milledgerille.

H i i
‘}I)minnge: pa1. Flow per) Horsepower aviilable,
| nrea. oA geeond, | s,

Stato of flow (ses pages 18 to 21).
i fq, miles..  Feet.  Culiie fc:ct.% 1 foot fall,

LU feet Yoll.

Minimum 500 | 5.8 1,590
TR eeeeenirensen o e e e TS b i r.:'u : —13. ?( 2, 5‘)0
Minimum 10w 868800 .- e..covecennnens - 12,07 344, o | "Eﬁ . 1o, 600
Maximum, with storage | | . 1 "..40 | *9;’; N KGO
LLOW BERBOT, I FOAT o vvveevsnrsanenrssnnemnnsssocomsmennsnosmsnrsanassss o - ' ‘ e '

Passing over one shoal, where there is gaid to be a fall of 3 or 4 feet, the next power i 'txt Fraley's m.ill, T miles
shove Milledgeville, where there is an abrupt fall of 5 feet in 200, and about 8 feet in ane-fourth of a mile, known
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as Cedur shoal. A fall of 5 feet is used by a mill on the left bank, with o wing-dam, mostly of rough rock, exte
about one-third across the stream. The available fall is probably 6 or 8 feet. The mill is stopped often on o
of high water. ’

At Sateher’s shoal, 15 wiles above Milledgeville, and above the mouth of Little river, which enters from the
west, there was formerly a grist-mill, not now in operation, but the fall is said to be only 4 or 5 feet. The river s
narrow, with bluffs on each side, and the dam extends entirely across.

GraybilPs old mill, not in use now, is said to have a fall of 4 or 5 feet.

Lawrence’s grist-mill has a dam across to an island and no race. The dam is said to be 6 feet high, and the fu]]
used 6 or 7 feet. ‘

Riley’s shoal is said to have a fall of 7 or 8 teet, but it is not improved. - _

One mile above is the site of the old Long shoal factory, or the mill of the Atwood Manufacturing Comypany,
situated some 20 or 22 miles from Eatonton, which is the nearest railroad point. The fall is about 12 feet tn one.
fourth of a mile, as ascertained with a pocket-level, but it could probably be increased by a dam to, 15 or 20 feet, as
the banks are said to be quite steep for 2 miles above. The banks at the shoal are favorable for building. The olq
factory was located on the left bank, with a wing-dam extending for 500 yards or so up the river, the fall used
being about 8 feet. This factory has not been used since the war, and at present the only power used is for a orist-
mill on the right bank, with a dam only 50 feet long and 7 or 8 feet high, across to an island not subject to overflow,
at the head of which is a little wing-dam to turn the water between the island and the shore. The location is safe
on either side of the river, and considerable power could, no doubt, be developed at this place. The following table
gives my estimate:

nding
ceonng

Table of flow and power at Long shoal.

. { .
State of flow (sec pages 18 to 21). . D“sﬁ‘;‘_ge Pall, nglﬁf‘f i HOTHG-POEX‘E:S%VMIHNO,

i
8q. miles. | Feet. Oubicfeet.l 1 foot fall. 34 feet fall.

€1 - U 360 | 4.9 490
IO JOW BOABOIL .- . s ¢ e emen e eret e oottt an e e e et e et e s e e e vn e renaane meen e e e nn. } 2128 | 19 { 460 52,2 625
MOXITM, WIEH BEOTAZE . <ot vuvvarnnnsemasme s e e s e e e emes b ee e e ees e e e e e e e o a e s emome e s e s ’ 1,860 | 2113 2,635
LOW BOABON, AI'Y FOBTB. - rmeecmecaaasesssanm e n s aeass e e ene s amaataarenrcnnnas me e eeensnsensnaen o nennnenans

300 ‘ 60.0 720

Reid’s mill-site, 6 or 7 miles above this shoal, is not now in use, the dam having been washed out fifteen or
twenty years ago, and there being nothing there now. The dam extended entirely across, and a fall of 6 feet was
used, but there was often diffieulty with high water.

Passing a shoal where there is only a small fall, said to be 2 feet or 30, capable of being iucreased to 5 feat, the

-next power is at Park’s old mill, now used as a grist-mill, with four pair of stones, and a fall of 8 feet. The dam isof
wood and stone, 350 feet by 8, ponding the water for 2 or 3 miles, with an average width of 300 feet, but without
throwing the river out of its banks. The mill is troubled occasionally in times of high water, but there is never
trouble from lack of water, It is 2 miles below the crossing of the Georgia railroad. ‘

Just above the railroad the Oconee receives a large tributary, the Appalachee, from the west. Three miles
above, at Willig’ ferry, there is said to be a small shoal, but of no consequence, the next power worth mentioning
being Scull shoal, 14 miles northwest of Greensborough, 8 miles from Maxey’s, the nearest railroad point {on the
Athens branch of the Georgia railroad), 12 miles from Madison, and about 15 miles above the railroad bridge. It
is used by the cotton factory and grist-mill of the Powell Manufacturing Company. The dam is of wood and stone,
300 feet long and 10 feet high, and was built about the year 1360, having never been carried away. It ponds the
water for about 2 miles, with an average width of 200 feet. Trom it a race 300 or 400 feet long leads to the factory,
where the fall is 10 feet. The mill runs 3,200 spindles, and is never troubled with scarcity of water; but it is obliged
to stop entirely during one or two months on account of backwater. No steam-power is used. .

The next shoal, and the last of importance on this stream, is Barnett’s or Veal’s, 8 miles below Atheus, and the
finest shoal on the river. It is popularly supposed that the fall amounts to 60 feet within a distance of three-fourths
of a mile. I visited the place, and, although unable to make any accurate observations, some rough measnrements
with a pocket-level rather inclined me to believe that this figure is too high, and that 45 or 50 feet would be neaver
the truth., Not all of this fall, however, is easily available, on account of the character of the banks, which ave
steep on both sides on the lower half of the shoal. At the head a fall of 25 feet could be easily rendered available,
with room for buildings on the left bank. The bed of the stream is rock, and at the head a natural dam extends
entirely across, diagonally down stream from theleft bank to the right, and, therefore, not just favorable for turning
the water to the left bank. Over this ledge occurs the most rapid fall, amounting to 25 feet in about 300 yards.
The rest of the fall would be very difficult to utilize fully by canaling, though it probably could in some way be
developed if necessary. The river is about 180 feet wide above the shoal, and very deep, and the banks are Tow
and sandy. In a heavy freshet the river rises here 6 or 7 feet, while three-fourths of a mile above it rises 17 feet,

and onegéle shoal itself scarcely ever over 8 or 4 feet. This shoal is at present unutilized, although it has been
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proposed to establish a cotton factory there. It is one of the fine
stone is found in the immediate vicinity, the climate is hes
much diffieulty, be run from the Georgia railroad.

st sites in this part of the state. Fine building-
thy, and it is sald that a branch road could, without
The following table will give an idea of the available power:

Table of flow and power at Barnett’s shoals.

State of flow (see pnges 18 to 21).

] e ;
I Drainage! 5,0 « | Flow per
; | Vall !

areq. U meemd, | Horse-pnwer available, pross,
e S A F
| 8q. miles. \Oubic feet.\ fout full. 25 foet fall. | 45 feet jull.
T Pr—— . ‘ feoo137] 158 290 | 700
MDA JOW BEBBOIL - uevsneenneetnnmatereenn e en it s o ae e ee e e s oo ! 1 ] B o5 510 | om
Maximum, wWith 5torage.........ccoeveennn. L B0 e ‘1 R TR . 2 560 | 4,60
TOW BOABON, (ALY FOATE <o er e eate ettt e st st et e ety e e e e et n e e ! |

206 204 585 . 1,050

]
* T'wenty-five fect, easily syailable ; total, 45 fout ur more.

@

TFrom what has been said, it will be seen that the Oconee does not offer a remarkable amount of power, but, on
the contrary, that it has few powers of much importance, and none to compare with the great powers on the
@atawba, Broad, and Yadkin rivers. The following table gives a summary of power, in which it has not been
thought desirable, on account of uncertainty of the data, and the fact that the estimate is of no practical value, to
ingert estimates of the total theoretical power.

It may be mentioned that in January, 1827, the Oconee was frozen over near Milledgeville, and the Savaunah
at Augusta—a circumstance never before known. In February, 1835, the thermometer fell to 3° below zero in
Eatonton, and to 8° below zero in Milledgeville.*

Summary of power on the Oconee river.

,50 Rainfall. Fall. Horse-power available, gross.* TUtilized. 5
8 | I B = B < ]
Place. 55 g i PAa L .‘,-'j_ g s ;g‘ Remarka,
a8 « | g § g% Eg 4 =
Bl Elaiifels g |2 BB (T
g [41E1E1a14] B - L LG B -
AERLEEIHHERIE N E R g
8q. madIn. | In,  In. | In. | In.k Feet.
Milledgeville ....ccevrecncmcnnnenn 1B 911448 340 | | <4,
107 1B 9141487 40 |ceeeninntnen Fvenenn (USRS [FURR v 0
Fraloy's mill...... 13| 91448 80 <17
Satcher's shoal. ... 13| 01448 5.0 0
Graybill’s mill.. .. 13 8| 14148 4.0 ... 0 |
Lawrence's mill ................... 181 9114148 [ P PPN NI e T T I
Riley's shoal..iiceererammnnnnnnnns 13 914 {4B) T-B(renerenens RN B PO SO 0 i
Long shoal 1319|1448 124 <15
Hill's shoal 18 914 | 48] Small |.... ¢
Reid’s shoal 13| 9] 1448 6.0 0
Park’s mill M 914149 8.0 304 | Mill 2t dara,
Scull 8hoal...cciiiivienereiaeanans 7% 1,000 -§13 | 31510 15| B8 10.0 603 | Dam 10 feet,
Barnett's shoal .. .ccennenvaanen.... 90 860 {13 |15 10|15 53 5+ 0
LITTLE RIVER.
Gage's 8hoal....veueniieenicneenns . 690 |10 12| 0 )18 44| Small eoererennn o.of o
Moultrie’s shoal .. 6754 10 [ 12| 2|18 | 44 § Small ‘ ............ cemevans 0.0 [}
Humber's maill.......cocvvmnmnnn... 600£)10 112} 9|13 |44§ 8.0 [ 3 8 B0 fourennn.
Plerson's mill. oo onveeieren e, 10(12] 9|13 |44 6-8 ! 0} 0B 0 §oreennen i
Gristmill Juojaz] oo fmia] msl 5]
Grist-mill J1oj12] 91844 8.0t .......... .- . 8.4 sreeeea
Old factory 1012 9}18 | 4) 180 ' 600 feet...|..coneo- 0.0 0 ,

*Heo pages 18 to 21
TRIBUTARIES OF THE OCONEE RIVER.

Below Milledgeville the tributdries are not of very much importance, except a few which may ll)e classed as pand-
hill streams, but regarding which I could obtain no information, as none of them are utilized to any great
extent, Povzver could no doubt be developed on many of them, and perhaps large powers on some of them, but no

* SHERWOOD : Gazetteer of Georgia, 1860, -
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special sites could be specified. Of these tributaries Palmetto creek drains 875 square miles, Big Saudy creek
284, Commissioner’s creek 196, and Buffalo creek 286, In the table of utilized power will be found a statement of
the power used on these tributaries.

The first tributary worthy of special mention is Little river, which rises in ‘Walton and Newton counties, flows
southeast through Morgan and Putnam counties, passing within 3 miles of the town of Eatonton, and joining the
Oconee between Putnam and Baldwin, about 8 or 10 miles above Milledgeville, and above Fraley’s mill.  Its length
in a straight line is about 40 or 45 miles, but 60 or more by the course of the stream, and its drainage area is about
690 square miles. It has two tributaries worth naming, viz, Cedar and Murder creeks, both entering from the west,
The stream is said to be % remarkable for its rapid current n % and it offers a number of good sites for small powers,
Proceeding up the river, the first shoal met with is about three-fourths of a mile from the mouth, known as Gage's
shoal, not improved, and with an unknown fail. A mile and a quarter further up is Moultrie’s shoal, also unimproved,
Both of these shoals are subject to backwater from the Oconee river, and their fulls are stated to be small. They
are probably not of much value for manufacturing. The next power is at Humber’s mill, 3 miles from the mouth,
wifh no important tributaries below it. The dam is of wood,130 feet long and 9 feet #igh, and the fal used is 9
feet, with 28 horse-power, which can be obtained all the time. The fall could be inereased to 11 feet, and the
available power in the low seasoun of ordinary years with this fall would probably be ab least 100 horse-power, I
would, by analogy, estimate it at a considerably larger figure, but as Colonel Humber, who is well acquainted with
the stream, writes that 60 horse-power would be available with a fall of 11 feet, it must be that for some reason
the flow of the stream is quite variable indeed, or else that the drainage area is much smaller than I measured it
from the map. For this reason I do not venture to give estimates for the stream. The rainfall on the drainage-
basin is, it is true, considerably smaller than on most streams thus far considered, being only about 44 inches,
distributed unfavorably, too, for rendering the flow uniform, viz : spring, 10; summer, 12; autumn, 9; winter, 13
to 14; hence, without further data, I would have assumed the flow in the low season of ordinary years at about 0.18
cubic feet per second per square mile, or 108 cubic feet per second’ for 600 square miles, which would give a power
of 12.3 horse-power per foot fall. _ '

The next power above Humber's is at Pierson’s mill, but the fall is only 6 or 8 feet, with a dam of the same
height. "Fhen follows a second mill, with a fall of 13} feet and 25 horse-power utilized, and then a shoal, part of
which was at one time nused by the old Eatonton factory. This shoal, which is the first of importance on the river, is
3 miles from Batonton, and about 15 miles from the mouth of the stream. The fall is about 25 feet in a distance of
about 300 yards, over a bed of solid rock, with banks not subject to overflow, and offering good facilities for the
construction of canals and buildings. At the lower end of this shoal there is a grist-mill, using & fall of 8 feet, with a
wooden dam 200 feet Jong and 4 feet high, backing the water about 100 yards. This mill has four pair of stones, but
two of them cannot be run in summer; the dam, however, is leaky, und the wheel very poor. At the head of the poud,
on the right bank, the old factory was located, using a fall of 15 or 18 feet, with a race about 200 yards long, and a
dam not over 4 or 5 feet in height at the head of the shoal. TFrom measnrements with a pocket-level, I think that 18
feet could easily be utilized. The bed of the stream at the head of the shoal is exceedingly favorable for the
construction of a dam, but a high one could probably not be built without overflowing considerable good land.
The factory was burned in 1864, since which time the power has not been utilized. The drainage area above is
about 250 square miles, and I should think that a power of at least 75 horse-power could be utilized with 18 feet
fall in the low season of ordinary years; but, as before mentioned, there may be circumstances rendering the flow
of this stream very variable. v '

Above this site there are a few grist-mills on the stream which it is not necessary to specify. On some of the
tributaries to the stream there are also mills, and on Murder creek, about 3 miles from its mouth, it is said that a
fall of 18 feet could be utilized with a dam 6 feet high and a race 200 yards long.

The next tributary worth naming is the Appalachee river, which has its sources in G-winnett county, whence it
flows southeast, and joins the Oconee just above the railroad bridge. Its length in a straight line is about h4
miles; Ly the river, 80 miles or over. It drains an area of about 506 square miles, receiving as its principal tributary
Hardlabor creek, from the west, which drains about 173 square miles. Data regarding its flow or fall could not be
obtained. The rainfall on the basin is about 47 inches—11 in spring, 13 in summer, 9 in avtumn, and 14 in winte'r.
The stream is quite inaccessible, as the map will show. The following are the powers iu their order as the river1s
ageended :

About a mile and a half above the railroad there is said to be a small shoal, not used, and probably of no value.
TFour miles farther np is Reid’s mill, not now used, the available fall being stated at 7 or 8 feet, and perhaps moré.
The mill was burned during the war, but the greater part of the dam, which was of rock, and 4 or b feet high, 18
still there, though out of repair. This site is 4 miles below the mouth of Hardlabor creek, and 2 miles from
Buclkhead, the nearest railroad depot. It is owned by Mr. W. H. McWhorter. Estimates of the flow are liable to

considerable uncertainty, as remarked in the case of Little river, but T would estimate the flow and power at this
place as in the table on page 149, '

ot

208 *Wuire: Statistics of Georgia, 1849,
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Flow and power al Reid’s mill, Appalachee river,

Btate of flow (see pages 18 to 21), . Dminnge; Fall ’ Flow p{x' ‘ Hmm'l- ower  avail
areg. ! * | mecond, | able, gross.

- 8q. milea.; Fret.  Culric feetl, Y foot fall.; 8 feet yall.
e 1 H
BT (77X 1¢2] 0 1) W ySIo Ry R :

U U : 6o 6.8

Minimum 10W 888801 - cueeennnsreeneesarannrnans . ! i ;J o I ¢;
i with storage... 500 | ERE : B

Maximum, £ ; ! B 60.0 480

Low 86AB0D, ALY FEATS cetearunennrretriinicia e etenranraaesennnnnen... { Wi Rp T4

Ten miles up the river, and above the mouth of Hardlabor creek, is Furlow’s grist-mill, where a full of 8 feet
and 30 horse-power are used. The dam is of wood, 300 feet long, 5 feet high, and backs the water 300 yards, The
head-race is 150 feet long. The drainage area above is about 310 square miles, and I would therefore ;:stimate the
power as follows :

Flow and power at Furlow’s mill and shoul.

f : )
! Drainage | Fall*  Flow per

|
State of flow (see pages 18 to 21). I aren: I apeond Horse-power available, gross. ( Remarks.
_ i,sg. miles. | Cubic feet. 1 fout fall. 8 feet fall. 16 feet fall.’
MBI + -+ e e e e emacem e reee e ebn e smeemm o e m esa s mns s s rseos s amaemeonn e i | [ " 4.21 3¢ 7
MATHIEM 10T SBABOM -« v v vevernetmerenrmmennsesennarennenmmnn arens osamnnen | o i 11 47" 3R 85 ‘lFall of shoal from in-
Maximum, WHH BHOTAZ0 . - .o oo eoem e e e e eran e tn e aea s e ] LA TR T am oo - 208 P Ifgﬁggun from Mr.
Low Beason, ALY FEAYB. «evenrrrtmeseassennnetaraaaasonasnamnanareennnnasresonnes ! : ' { 49 5.4 . 43 97 j )

* Eight feet at mill ; 18 fect at shoal above mill.

The shoal referred to in the above table is one-quarter of a mile above the mill, and is a better site than the
one where the mill is located. The fall is said to be about 14 feet in 250 yards, and a dam 4 feet high conld
probably be built, giving a total available fall of 18 feet. The bed is rock, and the banks steep and roeky at the
upper end of the shoal. It is to be remarked that the Appalachee exhibits the sume phenomenon——of filling up
with sand—that has already been referred to at length in the case of the tributaries ol the Broud river in South
Carolina. At Furlow’s mill the fall was formerly 12 feet, but is now rveduced to 8. The shoal just referred to has
never been nsed. It is owned by C. M. Furlow, of Madison.

The next power is 5 or 6 miles above, at Price’s mill, a grist- and saw-mill, using a full of 16 feet und 25 horse-
power, the dam being 43 feet high, and the race 225 feet long. The owner states that by carrying the race 100 feet
farther down the stream a fall of 20 feet would be obtained, and by going farther still even more could be used, the
shoal being half a mile long. This shoal is, no doubt, a fine one, and in the table below I have estimated the power
ag nearly as possible:

Table of power at Price’s mill.

State of flow (see pages 18 to 21), ‘ Dxxg:gm | Tl I;lfc:v‘rm}&u ‘ Horm-ptg‘ﬁ;vmlah]u,

| 8. miles. | Feet. | Oubic feet. | 1 foot fall, | 16 feel fall. *

B G S PTOUPPPIP TIPSR PSPPI 1 ’i EL 4.1 ; 6

© MADTINUTIN 10TV SOASOIL « - e e v eereeeeavnnnennsssenmmneneesnsancnansamnoisnasansnsensnsanasaansasscnssnsranann i a0 L : 40 4.5 3 72
Maximum, with storage. .. ce ease R, . 15 ‘ 6.0 | 575

! 46 52| L8]

LOW SCRHON, (AT FOATH. - o v eeeee cnneeaeeseaonn mmann masmuesaosasscrasanrmmaasanttousasasnessonssnsys

The next power is 4 miles above Price’s, at High shoals, situated 14 miles from Atbens and 16 from Madison,
The stream is said to fall about 55 feet in 800 or 400 yards, but the principal part of the fall oceurs in the lower
half of this distance. The fall is utilized by the cotton factory of the New High Shoals Manufacturing Company,
and by o grist-mill and a cotton-gin. The bed of the stream is solid roek, the banks high and difficult to canal,
and the width of the stream 200 to 400 feet, The cotton-tactory dam is lo :u%g]yubout the middle“m' the shoal, efu(l
is of wood, straight acrogs the stream, 400 feet long and § or 8 foet high, built iy 1873 at a cost of 300, and backing
the water only one or two hundred yards. The race is 200 feet long, the fall 20 feet, am} f’yht’f power 100 1101"N¢-
power, which can be secured during 114 months as a rule, and 75 horse-po_wg:r for the 1:(31113111111.;; tmm,' thero' heprg ‘
no waste in summer while running.*  Just above the pond is a full of 4.0 : » feet, used lor n}muug @ gin, wlulaf Just
below the factory is a grist-mill with no dam, a wooden flume ubnut 120 feet long and a fall of 20 feet running 4
pair of stones.  Below this mill there is a fall, not used, of 6 or 8 feet. ' . N

The drainage area above this shoal is about 300 square miles. I have based my g:stnn‘f‘:fms of ,,.wmﬂf tor the
river principally on the above data regarding the factory as fu‘rnished by Dr. Powell, the premde.nt ui'the uf.mmf?'
Although not of so much interest here, I subjoin a table. Taking 75 horse-power net as the power, with a fall “1,'_'9

* The power is stated in the statistics of cotton-mills at 179 horse-power,
BOY
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feet during the low season of dry years, or assuming the efficiency of the motor to be 75 per cent. and the gross
power 100 horse-power, the power per foot fall iz« horse-power. On this the following estimates are baged:

_Table of power at High shoals.

i . i
State of flow (see pages 18 to 21). ‘ Dgs:el:lu:ge i Fall. Fslgszé)({:'r Horse-power available, gross,
N i
Sq. miles. Feet, Oubic feet. | 1 foot fall, 120 feet fall. | 55 feet Jall,
MADUTITITY « « 4 me e 2w mnce oo e s mms mmeme e m e a s am s soame das s he saa s g s st Tt 1 : 36 4.1 80 0
ARIMITIN 10TF SOABOIL «eencaymacrmmvsesasnannracsestonns mammnsauossssmamesoummssasrssss sseses 200 54 40 4.5 90 . o8
Maximum, WL BEOTAZE. . .v e rerenreevnrrirarnras cenira st s e 315 36,0 720 1,080
T0W BEASOD, fITY FORTH . seunraammeccerarnamron raesssmesssmanamas o m st s am st e | 46 5.2 100 g

Above this shoal comes a site not utilized, said to have a fall of 15 or 20 feet; but no information could e
obtained regarding it.

Five miles above High shoals is Snow’s grist-mill, with a fall of 10 or 12 feet and a dam of-about the same
height; aund further up the stream are other small grist-mills, but they are not worthy of special mention.

The Appalachee has one tributary worth naming, viz, Hardlabor creek, from the west, which drains 173 square
miles. Itis, however, not a good stream for water-power, and has only one site worth mentioning, about 3 miles
from its mouth, and just above where Sandy creek joins it. This site was formerly used, and the available fall is
stated at 10 feet; but the power is small, and the fall subject to being diminished by backwater from the
Appalachee. The stream is sluggish and without power above this, Sandy creek, a tributary of Hardlabor creek,
drains about 72 square miles, and is said to have a shoal about 2 miles long, on which there were formerly 4 mills,
but now only 1 remains. This shoal is about 8 miles from Madison.

The Oconeo river is formed by the union of the North and Middle forks a few miles below the town of Athens,
1t remains to describe these two streams. The North fork rises in Hall county, and flows through Jackson and
Clarke counties, its length in a straight line being about 43 miles, and its drainage area 433 square miles. It flows
directly by the town of Athens, the most important place in the vicinity. The table of declivity on page 145 will show
that the stream has quite a rapid fall. There are, however, few mills on it, and few sites were brought to my notice.
Tt is probable that the greater part of the fall occurs in the upper parts, before the stream is large enough to be of
much value for power. '

The first shoal is sometimes known as Swith’s, and is less than a mile above the junction of the two forks; but
according to all accounts the fall is small and the power not valuable.

The next power is at the factory of the Georgia Manufacturing Company, where the fall is 20 feet in a distance
of one and a half miles or thereabout. The dam is of wood and stone, butbuilt in a rather peculiar way. A stone
dam of triangular or trapezoidal section is first carried entirely across the stream, and on top a wooden sill is laid;
while at the bottom and on the up-stream side a second sill (mud-sill) is alse laid, both extending from bank to
bank. On these two sills the planking is laid, sloping thus upward and down stream and projecting down stream
beyond the almost vertical face of the stone dam. This dam of the Georgia factory ig 300 feet long and 10 feet
high, and was built in 1840. The foundation is solid rock, and the pond is about a mile long and 150 feet wide. A
race, 600 yards long, leads to the factory, where the fall is 20 feet, using 150 horse-power, which can be obtained at
all times, but with no waste during working hours in the dry season. These data give a net capacity of 74 horse-
power per foot, or, say, 10 horse-power gross per foot, during the low season of ordinary, or, perhaps, dry years,
corresponding to 0.20 cubic feet per second persquare mile of drainage area. I have taken this as referring to dry
years, because it is to be expected that the flow of this stream is more regular than that of the other tributariés
of the Oconee thus far considered, since the rainfall is both larger and more favorably distributed, being as follows:

spring, 15; summer, 15; autumn, 10; winter, 16; year, 56. The following table, therefore, gives my estimate of
flow and power here:

Table of power at Georgia factory, on the North Oconee river.

= e —
State of flow (see pages 18 to 21), . { Dr&ig:ge Fall. 1;1::;3&3 * Houe.pewg:oaé\;tlilﬂ"lﬂ.
- !

8g. miles. | Feet. | Oubiofeet. | 1footfall. | 20 feet fall.
EIUIIIGIL « -« e oo oo e e et e et ae e e e e e eeeeeeeeeasntenatesnaeesenaeaneans aenaanaeee e eeennnaaees 0 8.0 1o
BHNINNIN JOW BEABOIL vt vseaenrussmussseonsarmsnnssesansancamnmsassesmnsnssannsn memmsaancsssanmcsannson . 85 0.7 1o
BAXIMUIN, WAt BEOTAZE . - e - ceeemenene vae e msamemme e eeincmneenencaannas e aesaatamaceeeenenaneranann 433 2 415 54,0 i 1,080
LOW 88801, (ATY FOATE . .uuuuunmaan caersrsnnncmntessisersastnnrssnsseasrassosassensessnannnsennnnssrannss 100 14! 228

This factory is a mile above the junction of the two forks.

Above this power comes a small shoal, where it is said that a fall of 6 feet couid be obtained, known a8 the

Lumpkin shoal, but it is probably not of mueh consequence.
810
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The next 1mportaT1t power is the.Athens cotton factory, at Atheus, about 4 or 5 miles above the junetion of the
two forks. The dam is constructed like that at the Georgin fuctory, and is 300 feet long and 10 fept" high, It wus
built in 1847, and would perhaps cost $5,000. The foundation is soli.d rock., The race im':,nl\' afew f‘ui‘*t iuhlv;wth Hl‘l‘l'l
the fall 12 feet, and 180 horse-power is used. Opposite the factory, on the r:asf. bank 'i.-x' ‘:1 g.ri“»;t-mil/) hwirh i
race about 330 feet long and a fall of 13 feet, with G0 horse-power, .',I,‘he totil power U..\'t:d is ﬂu}n:ﬁ)rv L'j‘ﬂ lml'-‘.«z-
power; but this cannot be obtained all the time, and the arist-mill is sometines stopped iﬁ dey weather to allow l:]w
factory to use all the power. Still, I was informed that the factory could not e run at full (::x];:wit\' uu;rv than about
10 months of the year, the power duving the vest of the time being consideralily less, oven by (ir:m‘hw dnwnr the
water at night in the pond (which is'3 miles long and 150 to 150 feet wide) to a (;'(;l’f‘clill ’(fxtcm'. i.lm f‘z‘u:tm;' bo;iuw run
11 hours a day. These data give the power in the low season at somewhere in the neighhborhood of 8 or 10 l?(nfnw-
power per foot fall gross, and as the data from the Georgia factory are the more neli{tl»le. on deconnt of the fact
that in this case it is impossible to say to what extent the water is drawn down in the pond, I tuke the fignres wsed
in the previous table, which give for 12 feet fall powers of, respectively, 96, 116, 650, und 157 horse-power for the
natural flow of the stream, and in ordinary years, of course, ahout 170 l:(n‘S(}-]mWOr. The dam of this factory was
partially washed away by a freshet in the spring of 1881. ’

There is no power on the stream for 12 or 18 miles above the Athens factory, the next power heing at Burn’s
mill, now Hood’s mill, where the fall is 10 feet, with a dam 9 feet high, the power not being of much importance,

The next shoal is Hurricane shoal, in Jackson county, 16 or 17 miles above Athens, where the fall is 26 feet*
in a short distance, and the location is said to be safe. The power, if used at all, is only used to run a small grist-
mill, with a fow pair of stones. As nearly as I could locate the place, the drainage area above it is about 230 square
miles, the rainfall being the same as already given, I would therefore estimate the power about as follows:

Table of power at Hurricane shoal,

State of flow (see pages 18 to 21), |

Drainage w Fall. | Fiow per : Horse.power available,

i
;
I pecond. oTO8S.
1 : v e e e e i e .0;,.__._..‘.-._
| 8g. miles. | Feet. = Cubic feet. ‘ 1 fost fall, | 26 feet fall.
: ‘ { 36 4.1 i
i 45, 51 183
230 2 :
9 6 1 uny 2.2 750
! 52 5.9 153

This site is conveniently located about 3 miles from the North-Eastern railroad, and is said to be a very good
power.

Above this there are other shoals, some of them utilized to run small grist-mills; but regarding them I have no
data, and as the stream is small it is needless to specify them. This part of the state has o healthy and salubrions
elimate, and offers many inducements to manufacturers. Its water-powers will doubtless be developed befure long.

The Middle Oconee, or Middle fork, takes its rise in Hall county, and, like the North fork, flows through Juckson
and Clarke counties, to join the latter stream. Its length in a straight line is about 40 miles, and it drains o total
area of 407 square miles, receiving as its principal tributaries Mulberry fork, draining 97 square miles, and Barber’s
creek, draining 74 square miles. The fall of the stream I am unable to state, but it probubly does not differ muel
from that of the North fork, which it resembles in all respects. If anything, the latter is more rapid, the Middle
Oconee being said to have many low, flat, and rich bottom-lands along its banks, and to be rather slnggish inmany
places. .

The first shoal on the stream is known as the Simalton shoal, and is a mile or 8o from the mouth, but the fall 15
small, and of no value for mannfacturing.

The next is the Princeton factory (cotton), 2 miles from the mouth and # miles from Athens, which is the nearest
railroad point. The dam issimilar to those already deseribed on the North fork, and is 320 feet long, 9 feet high,
and was rebuilt in 1880 at a cost of about $5,000, having been constructed originally about 40 vears ago. The
foundation and abutments are of rock, and the pond is 2 miles long, with an average width of 150 feet. The length
of the head-race is 300 yards, and it is 20 feet wide and 2 to 3 feet deep. The fall at the factory is 20 feet, and 100
horse-power is used, and can be obtained all the time, with a waste of water at all seasons. The wheels are strupp.ml
by high water several days in the year, and sometimes two weeks or more in all. The -fresh ets on the stream are quite
severe, and in 1880 there were several very large ones—the largest since the “ Harrison freshet” of May, 1340: In
April, 1880, the water rose 27 feet at the factory, and was 7 feet over the dam, overflowing the- canal, and causing o
stoppage of work for six days. In 1879 the head-gates and canal banks were Wz}shed out during a fres‘llet, and the
factory was stopped for one month, I have estimated the power at this site as in the table on page 152,

*Jaxes: Handbook of Georgin. "
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Table of power at Princeton fac-tory.

| \ |
y aipage wer available, -
State of flow (ses pages 18 to 21). : D‘:Ifé‘n"g“ | Fall. | I;[é’g:m](’{’r | Horse- D(erg]s;s vailable : Remarks,
i t
il “""- S - ) T T } e —— - -
Sq. miles. ; Teet. | Cubic feet. | 1 foot fall. ‘20feetfa,ll l
MANIIOUID et eeraemi vt it vermracaissrrenmnannanranans : | { 52 6.0 1 . 120 | ,
Minimum low season - ‘i i 66 Th 150 | .
1 0 | - B0 dinary vos
MaXINOTE, W BEOTRZS - +memme v emeeeeemee e e veeameeeereeen J 330 ‘\ 2 1 363 a9 ‘ 825 \ Low scason of ordinary years, 215 horse-power,
LOW 828801, dTY FOATB . ccumrsneeeerrnrensensennnmsnaanseen ‘ ; 77 . 8.7 ‘i 175 i

The next power is Jennings’ grist-mill, 3 miles above, where the fall is 8% feet, with a dam 4 feet high, Tie
power utilized is very small. That awv ulmble may be caleulated by comparing with the above table for the factory,
the quantity of water being about the same at both places.

McElroy’s mill is the next power, 14 miles above, and 4 miles from Athens. The fall is 13 feet, with a dam ¢
feet high and a race 300 feet long. The mill Tuns 3 pair of stones, and can be run all the year. The power
available can be approximated to as above, ther(, being no tributaries of importance between this place and the
factory.

The next power is at Talla,asec falls, 8 or 9 miles from Athens, and about 4 miles above Mc¢Elroy’s mill. This
shoal is 1,200 yards long, and the total fall ig stated to be 51 feet.®  TPart of this fall was at one time used by a
cotton Lu,torv but now only by a grist-mill, located at about the center of the shoal, with a wing-dam, a race 300
yards long, and a fall of 14 fect. The who]e fall of the shoal could without dlﬁlcul‘r.y be utilized, but in two parts—
the upper part being used on the left bank, and the lower oun the right. There was iormerlv a saw-mill on the
right bank near the foot of the shoal. The hed of the stream is rock, gravel, and bowlders, and its width is from
150 to 200 feet. The 1ollow1ng table shows my estimate of the power:

i

Table of flow and power at Tallassee Jalls.

i E ' 2
State of flgw (see pagen18 to 21). ] Df:;féw ¢ TFail. I‘Slgggngl“r Hf’1‘ﬂe~P0§;35;}vnﬂﬂble.
I | o i

) ’ 8q. miles. 1 Feet. Oubic feet.| 1 foot fall.', 51 feet fall.
MBI TIE et s varem et ersebmmen mck st sase s s b m e ie e msean s s ae e h b a e ey ; 50 5.7 “ 200
Minimum low season....... { 1 907 : 6 61 7.0 ‘. 360
Maximum, with atorage ! 340 38.6 ' 1,870
LOW B0AS0D, ATY FEATS -« e ornne eaiaeeseaaretnr e e ao e anasnanraaa cna e anssae cnrmas e ane o animeamaaas ; 70 8.0 ! 410

Above this shoal there are said to be no large powers on the stream, although there are some sites where
grist-nills might be located, and some mills in operation. :

Of the tributaries to the Middle Oconee, the first is Barber’s creel, which enters below the Pnnwton factory
from the west, draining 74 square miles. -

Half a mllc, from its mouth is the Pioneer paper-mill, using a fall of 20 feet and 120 horse-power, which can be
obtained during nine months, while for the rest of' the year only 60 horse-power can be obtained. Steam-power to
the extent of 30 horse-power is used all the time, and 80 horse-power during three months. Thiee miles from the
mouth is an unutilized power known as Epps’ shoal, the fall being stated at 24 feet in 60 yards, all available. Four .
miles above is a third site, not used at present, the fall being stated at 20 feet in 300 yards.

Mulberry forl, which enters the Middle Oconee above Tallassee falls, drains 97 square miles, and has some
shoals, used and idle, on the main stream and tributaries, many of which mi ght doubtless Le utilized with
advantage, ’\ﬁ()r(hng good powers, though small,

THE OCMULGER RIVER.

This stream has its sources in Fulton, De Kalh, and Gwinnett connties, but the stream proper is formed Dy the
union of the South and the Yellow rivers between Butts and Newton counties, whence it flows in a general direction
rather east of south to join the Oconee, passing by the city of Macon, the town of Hawkinsville, and a few other
small towns. It crosses the fall-line at l\Lwon which is the head of navigation, and below which there is no power.
At present the stream is navigable ag far as ILmvlmm'ﬂle 200 niles, for boats drawing 5 feet. Regarding the length
of the river I have no data, but the distance from M‘u,on to the sea is generally called about 500 miles.t It drains
a total area of 6,000 square miles, of which about 2,250 are above Macon, so that the water-power district is not
quite so large as in the case of the Oconee. The chfu‘acter of the stream, of its flow, of the drainage- hasin, and

# By Mr. J. W, Bromby, of Athens, who measured it.
't dnnual Report Chief of Engineers, 1872, p. 516.
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of the rainfall, is about the same as in the case of the Oconee, The declivity is probably also abont the same,
though T have few data regarding it. The elevation of the river at Macon is probably about 275 feet, and, according
to the report. on the canal route to connect the Ocmulge: and Tennessee (Annual Report Chief of Engineers,
1872, p. 531), it seems that the fall between this point and the head of the river is 270 feet, but T um not able to
gtate with any accuracy the distance between the two places. :

T proceed to deseribe the river as.a source of water-power more in detail,

The first power is near Macon, where the stream crosses the fall-line, and where, like the Oconee and the
Savannah, it fo?ms a long shoal, several miles in length. 1t has at varivus times been proposed to construet a
canal from a point on the river 10 miles above the city down to a small stream called Vineville branch, which enters
the Ocmulgee half a mile above the eity limits, and to ntilize the water-power for manufacturing, at the same time
supplying the eity with water; and it is said that the available fall at Vineville branch would be 42 feet or thereabout.
The project was started in 1871, and the Macon Canal and Manunfacturing Company was organized; but ax yet
nothing has been done. It is said, on good authority, that the scheme is perfectly pl‘a(':t.-i(::mlv; hut np‘ininns differ
as to the diffienlties involved. The difficulty in bringing the canal down to the city Hes in the tfaet that hetween
the latter and Vineville branch is a ridge which wonld be difficult to cut through, and a cemetery which conld
probably not be crossed. It 1& asserted by some that the canal could be built for $250,000, and that little blasting
would be required,* the length of the canal being 9§ miles. It was proposed to build a dam 5 feet in height at itx
head, where the bed of the strean is solid rock, there being a very favorable site for its location.  Along the line
of the canal there are said to be fine ¢lay deposits, and near its head an abundanee of very fine granite, The shouals
on the river below the proposed head of the canal are known as Healy’s, Wicked, Wimbush’s, and Cemetery, At the
former, which is 7 miles above Macon in a straight line, it is said that there is a fall of nearly 10 feet in 300 yards;
and at Wicked shoals it is said that the fall is 8 feet in a mile, while the Cemetery shoal, which is below the mouth
of Vineville branch, has only a smail fall. !

The project of utilizing this power is not now spoken of much, and [ was unable to see the original reports ad
estimates, which have been lost. The only report that I could find is one by F. P. Holeomb, engineer, published
gome years ago in one of the Macon daily papers. It is there stated that the fall from the head of Healy’s shoals
to Macon, a distance of 7.6 miles Dy the canal, is 31 feet; adding 7 feet for a dam, and subtracting 4 feet for frietion,
the available fall is 34 feet. By going further up stream with the canal, this may be increased to 40 feet or
thereabout. .

The drainage area above Macon is about 2,250 square miles, and Lhave estimated the power in the tuble helow,
The flow of the stream is said to be quite variable, indeed—a characteristic we have noticed in the case of the
Oconee. The freshets are very heavy, and the stream rises sometimes 22 feet ut Macon. There have been no
continned gangings of the river, but it is stated that the flow at average low water is about 1,100 cobic feet per
second. The fact that in Holeoml's report, above referred to, the ordinary low-water flow is given at 481 cubic feet
per second will show the unreliability of a single measurement. It is said that in 1839 the flow was at its minimum,
and was 360 cubic feet per second. :

Table of power at Macon canal (projected).

Fall, | Flow per | Horae-power available,

Drainage k i
\ areR. | recond. | gross.

e e b e e e ; ._| - ,_.,{_,,”_ e IR

Sg. miles. | Feet. | Cubie feet, - 1 fout fall. ; 40 feet fall.
MAIIUINL +oceee voneae suaansaaneasnascae anmoecmsncormmasmemsats ssanmssasssssansasesris | . 360 a0 1,640
Minimnm 1oW ea80T uvuierninonaareesy Cereae vesmastraaneraeaean 500 04 ) . 4’:’.’- QM.S : "~‘. 1&:
Maximum, With BEOPAZ «oveoeemanneeaaanerenensnraaesaneonrnsrns ; g, 108 944, 2 6,778
Low season, dry years .......

i | St [ 2,450

It is to be remarked here that the above estimates have been made entirely independent of the measnrements
referred to zbbove,'mxd the agreement is surprising. The minimwn is fonmd by taking the discharge at 0.16 eubie
foot per second per square mile, the same figure that was assumed for the Qeonee above Milledgeville, and arrived
at by a careful consideration of all the circnmstances. '

The economical location of Macon is very favorable, and the map will show that 2 number of railroads diverge
from the city. The Ocmulgee is navigable (or can De wmade so) up to the place for boats carrying 1,000 1);{1(.*:4 ol
cotton., The navigation is nuobstructed as far as Brunswick, but above that puint it i obstructed by two bridges,

The river bas been examined above Macon by Colouel B. W. Frobel, under the direction of Major King, of the
United States engineer corps, and his report is to be found in the A,nnufd Leport of the Chief of Engineors, 1376,
Appendix P, p. 20. From this report most of the following information has b(:uu.mndensed.’ All the shouls
specitied in the report will be found mentioned in the table on page 154 bat regarding many of them T have no
information in addition to what is there given. ‘ . _

Holt’s shoal, in the upper part of Bibb county, is not utilized. The stream is about 323 feet wide.

" BuTrer: Historieal Record of Macon and Central Georgia, p. ¥92. .
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At Johnston’s shoal the river is divided by three smail islands, and the total width of the stream above the shoal ig
450 feet, and below it 350. Harris’ shoalis in Monroe and Jones counties,.as are all. the foll(?wing shoals up to Head’s
shoal, which is just ab the upper corner of Jones. The most important in this distance is Glover's Mill shoal, or
Long shoal, whieh isused on both sides of the river, and is 4 or 5 miles below the upper corner of Monroe county,
and about 10 miles from Forsyth. It is said that the entive fall is available, with good fucilities for canals ang
buildings. The next shoal is Seven Tslands shoal, in Butts and Jasper counties, and- about 20 or 25 miles from
Forsyth. There was at one time a cotton factory ab this place, but now there is pl.lly a grist- and saw-mill.  The width
of the stream at the head of the ghoal is 350 feet, but it rapidly expands, and is 500 feet wide near the foot, It is
said that the entire fall is available, and the site is called one of the beston the river. Roach’s shoal is the nest one
which is atilized, there being a grist-mill on the left bank, with a canal nearly the whole length of the shoal, and »
dam across a narrow arm of the river over to an island. The width of t,lu? stream at the head of the shoal is aboug
400 feet. - The most important shoal above Macon, however, is Lloyd’s, the total fall being over 39 feet in less than
2 miles, the prineipal part of which oceurs at the head, in a distance of 2,000 feet, but the whole of which is
probably available. The bottom is solid rock, and the banks generally high, except that on the left bank there ig
2 hottom near the foot of the shoal. At Cap’s shoal the river is divided Dy islands into three channels, the width
just above the shoal being 350 feet. Just above Harvey’s shoal the Alcovee river enters from the north. At Lemon
shoul, the next one above, a natural rock dam extends almost entirely across the river, leaving an opening of about
50 feet, called Ball sluice. The last shoal on the river, Barnes’, is just at the junction of the South and the Yellow
rivers, and is utilized for a grist-mill, The head of the shoal is on both streams, and just at the junction of the
two is a rock ledge, crossing both, and forming an almost perfect dam, with deep water above it. The width of the
Youth river is about 325 feet; that of the Yellow river about 276 feet; and that of the Ocmulgee about 500 feet.

Not having visited any of the shoals on the river, T am unable to give detailed information regarding the
practicability of utilizing them. It is evident, however, that the stream presents a large amount of theoretically
available power aud several fine sites almost entirely unimproved. Estimates of the power are in the following
table.

The chief difficulty in the way of the utilization to a large extent of the water-power of the Ocmulgee is the
inaccessibility of the stream. A new railroad, however, is now in course of construction from Macon to Atlanta,
which will, I believe, follow the river quite closely, and thus remove this difficulty.

Summary of power on the Ocmulgee river.

i g Rainfall. Fall. Horse-power avnilable, gross.*] Ttilized. E
‘ i a : £ a,
a 3] 1 N ERERERE I
Tooalify. & 4 | | o.d g8 g8 | 8 L Remarks,
8 ) g } R 3 2 g \ E8 | Eg g% g #E
g s 1elg ElE].] & T | 8| B2 -é% Al B L
. = ‘s 2| E|E18)| 8 -2 E} ) 2 B ] = |x
= 3 g =] i~ L] © 1) Ral n 1= =) = <
A A w |6 BWpoH \ A |43 |4 A B R OPR
Miles| Sg. aniles. | In. In.!In. In.lln Feet. ' ! Feet.
Macon eanal, projected . ....... 0 2,250 %11 13\ 914 ' 47 40| 10 mitles. ..}1,640 | 2, 100" 0,770 | 2,450f © 0 0
Bibb county: { .
Holt's shoal «o...ovovmae-tofonenns 9,235 g11] 181 O 14|47 38714 400 foet..] 160 2001 200 230§ 0 0 0 | Width, 325 feet.
Holman's BROAL «-vvveeenses]emnns ! 9,20044 11 | 18| 9 {14 |47 §3.204 | 1,400 foeb. J.-ooiieennnn- SRS PR 0 0 0 | Width, 400 feet,
Monroe and Jones counties i |
Johnston's shoal 2,20044 11 | 18 1 O |14 | 47 § 5,125 | 1,500 feet..} 200 270t 1,200 810 0 0 0
Farrie whoal.....o covrenns REEER-T ¥ Rt mli 0114 ] 47 { 2812 | 8,000 feet. foceuleernennlioneiaa oo o | o] 0 1 Width,350-400 foet.
Bowman's shoal 2,900+ 11 [ 131 O T4 [ 4T R .ooiiii) veunnainnns [i] [i] 0
Taylor's shoal - oocevreensnnlormans 2,200 11 13\ 0|14 {4745732 0 0 0 | Width, 500 feet.
dum Creel shoal ooveenoooi]ieean 2,000-- 11 [ 18 | 9| 14} 47 {| Swall. 0 0 4 .
Dame's ghoal ....... 2,000 11 131 ol ial47]8044 0 0 0 | Vyidth, 400-600 foet.
Falling Creele shoal.. B RO 2,000~} 11 {18 | 9|14 {47 2.5068 0 0 0 | Width, 400 feet.
Clark’ashoal........ ceeelr 2,000—-§11 118 9|14 |47 § Small. 0 0 0
Jarrell's shoal ...oovvervmnnorenen 2,000~ 11 | 13 | 0|14 | 47 0 0 o
Mitchell's shoal ... ocooalivenes 2,000-1 11118 | 9| 14|47 . 0 0 0
(over's Mill shoal. . . 1,074 y11)18] 9|14 |47 rrz 916 | 1,600 feet..} 650 850 | 3,870 080 § 50| 12%) Li:x| Width, 400 foet.
Head’s shoal .covenvenvennn, . 1,640 Ja1 18| 0|14 4T E e e e 1] 0 ¢
Butts and JTasper counties: . .
Tslund shoal «oovvvniniaronifoanans é 1,600) 13 (18] 914 |47 f . i e e 0 0 0
Soven Islands shoal.coonnoifeerass 1,512 |11 |13 9} 14|47 [0, 5156 | 1,600fect..} 530 700 | 8,850 800 §<60 20%] 13%
Lamar's #hoal ..o..... 1004|110 {13| 0|14 47]2. 953 |1,300f0et. | 120 40| es0} 360§ o) 0} O Width, 500 feet.
Roach's shoal - 1,450.f 11 | 13 | 9| 14 | 47 1 7. 500 | 3,000 feet..§ 200 200 | 1,240 800 fuoneneleveendfeaensn
Pitman'a 8hoal....cvermnan. 1,450+ 11 |18 | 90|14 | 47§ 8.510 | 1,800 feet..] 90 120 580 404 O 0 0 | Width, 400 feot,
Tloyd's shoal .. coucneemnrni]ienens 1,850+ 11 |13 | 914 {47 fa0.627 | 0,500 fcet..| 75| 1,280 | 6,100 } 1,400 f....ocleneerforenee ‘Widch, 800450 fosb.
Cap's 8h0al «..vevrereimnensfonnnce 1,350+f 11118 014 | 476,58 | 400 feet..f 140 180 860 210f 0 [ 0
Levorett's 8hoal ..o.coveec|oasass nasofin {13l o1 ar e e 0] 0
HArvey's shoal- qceveoeeeees 1,840 §11113] 9|14 |47]4.000 | 600fect..} 100 130 620 160 Bewerncfomnacfinrnns
Lomon's shoal .. 1,020 f11|18| o014 |47]|2.600 | 700feet..|- 60| 70 325 g0f o 0 0
Barnes' shoal ceeermeraenens 1,017 {11 (18| 9| 14|47 {11645 500 foot..] 210 2801 1,350 826 | ccnes|omanarfiancns
- I
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TRIBUTARIES OF THE OOMULGEE RIVER.

Some of the tributaries pelow Macon are sand-hill streams, but mone have large powers utilized. ulthough such
might perhaps be devgloped In places. On Mossy creck, a small stream flowing into Indian creck, which joius the
Ocmulgee about 10 miles above Hawkinsville and drains a total avea of 300 sgquare miles, there is a cotton factory,
with a fall of 12 feet and 60 horse-power, the dam being 10 feet high and the race 50 feet long.*  This stream is
said o be quite constant in flow, and drains about 116 square miles ; and it seems probable that more power could be
obtained on it. It its flow and its general character vesembles that of the other sand-hill streums which we have
considered, it would afford considerable power. I have uo information of the streams below this, The largest
tributary is probably the Little Ocmulgee, which draius a total area of 776 square miles, but it is so fur below the
fall-line that it is not probable that it affords much power.

Echaconnee creek, which joins the Oemulgee from the west about 15 miles below Mawon, is a considerable streans,
draining 272 square miles. Its power, however, was uot spoken of as remarkable, and it is utilized only by small
grist- and saw-mills. It is probable that it partakes to some extent of the character of u sand-Lill tstre.an;, and that
its flow does not vary so much as that of the streams above the fall-line; hut as I was not able to learn much
regarding the stream I submit no estimates.

Tobesoftkee creek is a stream similar to the one last mentioned, rising in Monroe county, and flowing through
Monroe and Bibb into the Ocmulgee, about 10 miles below Macon. 1t has a few small grist-mills, but no large
powers were heard of. Its drainage area is 260 square miles. ‘

The next fributary worth naming is the Towaliga river, which takes its rise in the western part of Henry
county, and flows southeast, forming the houndary-line between Henry and Spalding, and then flowing through
Butts and Mouroe, joining the Ocmulgee just opposite the upper corner of Jones, after draining a4 total area of
about 320 square miles as nearly as I could measure it, its length being about 33 miles in a straight line. Its total
length is stated at 70 miles.t Tt is said to be quite a rapid stream, with not much bottom-land, except in its lower
part. It has the following shoals:

‘Willig’ shoal, 3 miles from the mouth, not used, though formerly there was a grist-mill there. The available
fall is stated at 10 feet, with a dam.

High falls, about 15 miles from the mouth of the stream, 7 miles from Indian spring, 9 miles from Milner, the
nearest railroad point, and 14 miles from Torsyth, is the best water-power on the stream or in the vicinity. The
stream falls here 8134 feet in a distance of between 300 and 400 yards, but of this fall 49 feet is in one perpendicular
piteh.j The power is used as follows:

At the head of the shoal is a wooden dam, 400 feet by 10, straight across the stream, with a race on each bank,
one leading to a grist-mill, and the other to a saw-mill, the fall used being 13 feet. About 500 feet below the firat
dam is a second one, 200 feet by 3, its crest being 10 feet higher than the top of the high fall, 300 feet helow,
From this dam there is a race on each side, one leading to a cotton-gin, and the other to a gin and a wool-carding
machine. The high fall is 49 feet perpendicular, and 200 feet below it is another shoal with about 10 feet {ull, not
used, followed for some distance by smaller shoals, The bed of the stream is solid rock, and the banks such that
the entire fall of 71 or 72 feet is available. The drainage area above this place was measured and found to he
about 200 square miles. Thave therefore estimated the power as in the table below. Mr. Boardman states the flow
at extreme low water at 162 cubic feet per second, but if my measurement of the drainage area is correct within a
reasonable amount the flow must either be very muech smaller than this or there must be some very exceptional
features in the drainage-basin. The table below is estimated on analogy, and such features, if they exist, would
modify the figures given. I have used nearly the same proportions in calenlating this table that I used in the case

of the Appalachee river. o
Table of power at High falls, Towaliga river.

1
Stateof flow (see pagea 18 to21). D;‘fxﬂe t Fall ¥ F;lg&cir Horse-power available, gross.
8g. miles. 1 Feet. | Quliic foet. | 1 foot fall. | 49 feet fall. E’IlfactfalL
MU . et it e e et eeeaeees s vrneasm e e et smnsebe e aa e etaen ! 26 a0 147 1‘ 513
Dm0 J0W BOHEOM . e e eneeeanraenrncuremenaneaeseaannsnansaassssesnananonnnsmrmonnars tieans 200 ’ ........ a 3.5 | 172 § 248
MXIDUIM, WD BEOTAZS. -« - <« e veeeeemnnseearmacaaessnns e nenescnceanasrresmnsnsasnass ; 211 #.0| 116 LT04
LOW S00B0N, AEY FORLS «vvenenmnransnnrnmnnsesnnnsnneeransenmsnsossmsssssmmsnnansasorvansessss 1’ g 4.0 | 106 | 28

'

* Total, 82 fost; perpendicular, 49 feet; total in ahoal proper, 71 foet

The vainfall on the basin of the Towaliga is about as follows: spring, 10; summer, 12; antumn, 10; winter, 14.
The site above described is worthy the attention of those seeking a location.

* Power stated in statisties of cotton-mills at 120 horse-power,
1 WHITE : Statistics of Georgia.

1 All of my information regarding this power is due to Mr. Arthur Boardman, of Macon, who Las surveyed thie power, "
o %
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Flat shoal, 4F miles above High shoal, is about 250 yards long, and the fall is said to be 10 or 12 feet, 1t ig

- not improved, but is probably available. One mile above it is a second shoal, with a small fall, and 1 or 2 y

farther up is avother, but neither arve probably of value. A short distance above, and about 104 mileg east of

Griffin, in Spalding county, is Heflin’s shoal, about half a mile in length, with a rock bottom, and banks 8 or 19 feet

high, the fall being stated at 12 to 15 feet, with a dam & feet high; and it is said that a mueh higher dam could be
constracted. Above are several small powers, but they are not worthy of special mention.

Little Towaliga creek, which drains about 55 square miles, and enters the main stream a few miles below High
shoal, has 2 mills using a small amount of power, one of them with a fall of 27 feet.

The next tributary of the Ocmulgee worthy of mention is the Alcovee river, which enters from the left only
about » mile Lelow the junction of the South and the Yellow rivers. Tt takes its rise in Gwinnett connty, pursnes 4
course nearly south throngh Walton and Newton counties, entering the Ocmulgee on the line between Newton ang
Jasper, its length in a straight line being about 45 miles, and its drainage area about 320 square miles. In ity
upper part it is not favorable for power, being flat, and with no falls; and it is only below the Georgia railroad
that there is any power worth mentioning. Its elevation at the crossing of the Georgia railroad is about 550 feet,
The following are the powers on the stream as it is ascended:

Newton Factory shoal, or High shoal, about 5 or 6 miles from the mouth, and 11 or 12 miles from Covington,
the nearest railroad point, is about half a mile in length, and the fall was variously stated at from 50 to 70 feet, the
former of which 1 believe to be the more nearly correct, though I did not visit the place. At the upper part of the
shoal is the Newton factory (W. R. Phillips, Atlanta), but the dam was washed out in the freshet of May, 1881, 1t
was 200 feet by 6, affording a fall of 12 feet at the cotton-, saw-, and grist-mills, with a race of 25 feet. The lower
part of the fall is used by the cotton factory of H. & T. M. White, with a dam of loose rock 50 or 60 feet long and
3 or 4 feet high, reaching only part way across the stream. A head-race of 60 feet gives a fall of 6 feet, and the
power used is 20 horse-power. Above the factory is o grist-nill, with a small power. The total fall at this place is
said to be available, and it is no doubt a fine power. The rainfall on all the drainage-basins of the Aleovee, Sonth,
and Yellow rivers may be given here once for all. It is: spring, 12; summer, 13; autumn, 10; winter, 13; year, 48,
T have therefore estimated the power at the shoal above described as in the following table:

nileg

Table of power at Newton factory or High shoal, on the Alcovee river.

Horae-power available,

State of fiow (see pages 18 to 21). Drainage| poy; . | Flow per gross,

areg. second.

Sq.miles.| Feet. | Qubic feet. |1 foot fall.| 50 feet fall,

.................................................................................................... 37 4,2 210
MININUIN LOT BBRBOML e vn e et tiitat s tecs e ieocneemacaseamn i uansannannnansnnsanntannesmemeaennsnnnen } 2604 { 48 5.4 215
Maximum, with 8H0TRES . <o o cveve ettt e e et ceeaaan e amrnm e nae e e nvmnneeemnes [ T o 264 30,0 ‘ 1,500
LW BORBOI, QLY FOMIB . cvu e imn i aiis et et camncmaaey emnasaencstenane o e s s nn e e ean e e oaanean e raennn 55 6.2

3 815
l

* Probably 50 feet or over,

The next shoal is at Henderson’s mill, 6 miles south of Covington, where the fall is 9 feet, with a dam 5 feet
high and 130 feef long, which backs the water 4 miles. Above this the stream is slnggish, and there is said to be
only one shoal, known as Hinton’s, with a fall of 5 feet over a ledge of rock. ‘

The principal tributary of Alcovee river is Bear creek, which enters from the left below High shoal, draining
about 31 square miles.

The Yellow river, one of the two streams which form the Ocmulgee, takes its rise in Gwinnett county, and
pursues a course a little east of south, cutting off a corner of DeKalb, and passing through Rockdale and Newton
counties, draining a total area of about 422 square miles, its length being about 45 miles in a straightline. Tt passes
within 3 miles of the towns of Conyers and Covington. It is a better stream for water-power than the Alcovee,
and is said to be a bolder stream, with more rapid fall and less low ground. It is “very tortuous, presenting many
abrapt turns, with high, sharp spurs jutting in and frequent rock eliffs, particularly for from 10 to 15 miles in the
vicinity of Stone mountain®* The finest quality of granite is found in this vicinity in inexhaustible quantities.

The shoals will now be deseribed in their order:

The first is Indian Fishery shoal, where the fall is 12.2 feet in 400. At the head of the shoal a natural rock-
dam extends entirely across the river, with deep water above it. A fall of 11 feet is used by a grist-mill on the
right bank, which is the most favorable side for building, the left bank being steep. The width of the stream is
about 320 feet. The table on page 157 gives estimates of the power.

816 *Annual Report Chief of Engineers, 1872, p. 530,
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Table of power at Indian Fishery shoal, Yellow river.

| Drainage’ i
arex.” |

‘ ‘
Stato of flow (sen pages 18 to 21). Flowper | Horse.power available,
gross,

% second. i
!

i ‘ : ’
E‘S'q. miiles,.  Feet, !C«'ubicfvet.{ 1 foot fall. | 12.8 feet fall.

Fall,

-

b e L R T T U ;] 50! 6.7 B3
Minimum J0W ORBO0IL « o me e e e et et e e e et e oo [ ] ! 86 108
Maximum, With 8EOTREO - cevme e, N 42 %277 ‘ 4:‘0 ! 4"A 7l 587
.......... g e aad i o (O .
Low 808801, Y FORIB <. - et e et e e Ji il } 9.9 ! 182

Aller’s shoal has a fall of 1.8 feet in 400, not, used, and, unless s dam of considerable height could be built, of
courfse fL}lseless. There was once, however, a mill here. The width of the stream at the head of the shoal is abont
200 feet. :

Lee’s shoal, not improved, has a fall of 3.9 feet in 1,400. The width of the stream is about 275 fect at the
head of the shoal, and the bed is exposed rock, for 400 feet, when the stream bends abruptly to the right, The
power is probably available. The drainage area of the stream Deing but litfle smaller than at its mouth, the
available power can be calculated from the preceding table. ‘

Webb's shoal and Flat shoal are two shoals with small falls, and are of no value.

Dried Indian shoal, not improved, has a fall of 7.2 feet in 1,500, all of which is probably available, and eould
perhaps be increased by a dam. The width of the stream at the head is about 200 feet, and the bed is rock. Dried
Indian creek enters below the head of the shoal. The following table gives un estimate of the power:

Table of power at Dried Indian ghoal, Yellow river.

|
N ! i »
‘Drainage: .y Flowper! Horse-power available,
LFy

State of flow (see pages 18 to 21), S aren seoond. | grosa

E.S'q.mile&} Feet. :C‘ubicfeet.i 1 fuot full, ‘ 7.2 feet fall,

BIMIMUIL 4 - e vesee vaasse s enen s haemsr et ettt etete i n e mban e e me somre seeaae recnonsensnan snesrnsnansnnn ; ‘ o6 | 6.4 46
MINIMUI JOT SBABOM « ot eee o cen e cumm e caenss cosssraraanenanssnaoemenensneossmssmnnsomnemnoncamarrnmnns l } ]' el PR )
MATIIIN, W SEOTREO .« vt e e e o cneaaece saameeemmsemnn s saeeatomnnssaennnsassennsnnnnanssnsonmsnmns i 00, ML 4 454 827
Low 861801, ATY FOAIB. cc.vceunsneececeaseimsinnnnrees sneentanaresansans P S‘] ‘) ’ 82 9.4 L

Cedar shoal is the next above, and is the most important one on the river, the fall being (2.6 feet in 4,875, or
less than a mile. The stream is very variable in width, and the channel is interspersed with islands. At the
head of the shoal the width is 290 feet, and about 300 feet below is a dam, extending diagonally across, 327 feet long
and 4 feet high, of wood and stone, built in 1878 at a cost of $1,500. Itis bolted to the vock, and has never been
injured by freshets. It backs the water for 3 miles with an average width of 300 feet or so. A race 300 feet long
leads to a cotton-yarn factory and a grist- and saw-mill on the right bank, the factory using a full of 16 feet and 70 or
80 horse-power perhaps, and the grist- and saw-mill using a fall of 21 feet and about 50 horse-power. Full capacity
can always be obtained, with a waste of water at all times. Just below the mills is a large island. The banks on
the right are high and hilly near the factory and below, but not binffy till near the foot of the island above referred
to, where they are very steep and rocky, and continue so to the foot of the shoal. The entire fall conld not be
utilized on this bank. The left bank is not so steep or hilly, and power has been used on that side, & dam 700 feet
long having been built below the island, extending diagonally across the stream, and supplying power to mills below
by a race 700 feet long. No power is nsed here now, and the dam is almost entirely washed away. The power could
doubtless best be utilized in two parts, the upper part, as now used, on the right bank, and the lower part, with a
fall of 43 feet or so, on the left bank. The width of the stream below the shoal is 200 feet.

The following table contains estimates of the power:

Table of power at Cedar shoal, Yellow river.

! Flow per:

State of flow (see pages 18 to 81). Diaggigo Pl | font | Horse-power available, gross.
; i i
| |

Sq.miles.| Feet. !mnm'cfm,‘* 1footfall. | 20 foot fall. o Jeet fall.
Rl O PUTURRERETUOSIORSRRT PRSP SRR fr 53 6.0 120 876
MiNIMNIM J0T7 BEASON - o s oorecoeaase covenevammsmnanmasmsrannssanenssarernannrossansss H 8 - 77! 154 482

UM J0W BEASOD .e.ens weeeeecanein e I e B 8

Moximum, with SE0TAZe. <ee.esvreenseness eeesereaame namesseetessessrantranetiseareas T e o7 | 854 E z;c
Low season, Ary years...ocoooen conn e : ‘ 18% 8.8 5 176 551

Thig shoal is 3 or 4 miles above Indian Fishery shoal, and 3 miles from Covington, which is the nearest
' rtailroad point. The factory above described is known as the Covington Mills (O. 8. Porter).

1012 w p—vo1 16~~—52 i
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The next shoal above Cedar shoal is Crew’s shoal, at the mouth of Turkey creek. The fall is not large
perhaps 4 feet or so. The power available can be obtained from the preceding table with sufficient accul‘acy’
Hendricl’s and Meriwether’s shoals follow, but are too small to be of special value. A fall of 6 feet coulq b(;
obtained by a dam. v

The next shoal is b miles above, at the crossing of the Georgia railroad, and is known as Bridge shoal. Thg
fall is 4.3 feet in 1,000, but the principal part occurs in the first 500 feet. The power is unimproved, but formerly
there was a mill there, and the remains of the dam are still to be seen. The width of the stream at the head i3
about 125 feet. The banks on the left are steep, the hills running close up to the river for the entire length of the
* ghoal; the right bank is 8 or 10 feet high, of rock and clay. The drainage area above this shoalis only a litt]e

smaller than above Cedar shoal, so that the power available may be approximated by taking the power per foof
fall the same as there given. All the falls thus far given may be capable of being inereased by building dams.

A short distance above the bridge is the mouth of Big Haynes creek, the principal tributary of the Yellow
river, and 2 miles above is Glenw’s shoal, 5 miles from Conyers, with a fall of perbaps 12 feet or a little more. Four
miles further up is the Rockdale paper-mill, 2 miles from Conyers, situated on a fine shoal between a quarter and
o half mile in length, with a total fall of between 50 and 60 feet. The bed of the stream is rock, and the banks,
though not bluffy, are sufficiently high to -allow of perfectly safe locations, without much difficulty in building
canals. At the head of the shoal is a dam 150 feet long and.10 feet high, built of crib-work in 1871 at a cost of
about $1,000. The foundation is solid rock. The pond is 2 miles long and 200 feet wide or thereabout. At the
dam, on the right bank, is a saw-mill, using a fall of 12 feet and 12 horse-power. A race 700 feet long leads on the same
gide to the paper-mill, where the fall is 20 feet, the water being discharged, not to the river, but to a lower race
leading to a grist-mill, where the fall to the river is 13 feet. The paper-mill uses 60 horse-power, and the grist-mill
30. Below the tail-race of the grist-mill the fall is'at best 15 feet in o quarter of a mile, all of which is available,
Full capacity ean be obtained at these mills all the time as a rule, but with very little waste of water in dry weather
during runping hours. The water is not drawn down in the pond during working hours. The following table

" gives my estimate of power at this shoal. Tt has served as a gnide in my calenlations for other shoals on the river:

Table of power at Rockdale paper-mill, Yellow river.

State of flow (see pages 18 to 21). Dz&:};ﬁge Fall. I;lggglgﬁr Horse-power availabe,

Sq.miles. Cubicfeet.| 1 foot fall. | 50 fect fall.
BT s T SPSUPPPRIS PP PRRRPR TP PTR PR EERS IS PRERSATEER SRS LALEAA RS . { a1 3.5 175
MADIIUTE TOW BEABOTL . ¢ e emeceaemsvcoaan mmmc smaaase ks nm ot dsime o e s oo a s gt s s l 40 4.5 225
Maximum, With SEOTREE «ougruaszrrceeemerenmraaa s rnns e nn st ettt st s E 222 Abpuh 50 feet. 222 25, 2 1,260
Low season, ilryyesu's...'..........*.........' ........................................................ ) Il 46 5.2 260

This table will serve to show the available power at Glenn’s mill below, the drainage area being about the
same.

Six or seven miles above this shoal is Baker’s mill, with a fall of 9 or 10 feet, and 2 pair of stones, Above it,
but not worthy of special mention, are four other small grist-mills.

‘ Big Haynes creek, already referred to as the principal tributary of Yellow river, drains about 85 square miles.
Tt has a number of good small powers not used, and is said to be less variable than most of the streams in the
neighborhood. It is said on good authority that it has more available powers than any stream of its size in the
vicinity, and that it is an excellent stream in all respects. One of its tributaries, Little Haynes creek, has a couple
of small mills, and below its mouth there is no power on the main stream,but above there are several shoals. The -
lowest is Kennedy’s, with a fall of 28 feet, all utilized, the dam being 24- feet high, and the race 500 feet long.
The next is an unutilized power, with an available fall of about 20 feet within a distance of a quarter of & mile,
Then comes a grist-mill with 16 or 17 feet; then a shoal not used, known as Indian shoal ; then a grist- and saw-mill
with 95 feet available and 19 feet used. Above are other and smaller powers.

Tt is evident from the foregoing that the Yellow river, with its tributaries, offers a large amount of very fine
power. It is, in fact, one of the best streams in the vicinity, and it should not be long before more of its available
power is utilized. .

South river, the other of the two streams which form the Ocmulgee, rises in Fulton county, not far from the
city of Atlanta, flows east into DeKalb county, and thence southeast, forming the boundary-line between Rockdale
and Newton counties on its left, and Henry and Butts on its right. Its length,in a straight line, is-about 45 miles,
and its drainage area is 595 square miles, or greater than that of the Yellow or that of the Alcovee river. In
general character, rainfall, ete., it resembles them; and, like the former, it has a number of good shoals, affording
considerable power. For almost all my information regarding the water-powers on South river I am indebted to
Mr. A. O.Brown, of Conyers, who is thoroughly acquainted with all the powers in' the vieinity, and whose statements

are entitled to the utmost reliance.
818
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The first is Pine Log shoal, not utilized, but the fall is small, and the power unimportant.

The next is Island shoal, 5 or 6 miles from the mouth and 15 ntiles from C
in a quarter of a mile, all of which is available, and about 11 feet of which are 1
dam 2} feet high. The banks and the bed are said to he favorable.
power, assuming the fall at 17 feet:

ovingtun, The fall is about 17 feet
wed by a grist- and saw-mill, with o
The following tuble gives an estimate of the

Table of power at Island shoal, South river.

State of flow (see pages 18 to 21). Dr“xri(n&ttg( Fall t 1.}“{»:,{:{, Ht»l‘éﬁ(f-pu;‘.‘(;};%t‘u'ﬂlln]v]lf‘,
Gy tonegond, HYUBE.
| | : i
i

| 8. miles.;j‘m.; Cubie feet. ;1 foot fall. . 17 feet fall.

MABIMITI . 0t e oo s e e et e u et s m e e e e s b s e e e e et emn e e e e e e mome e s oo se e ' ; : g1 6.9 156
Minimum loW SEABOTL « - ceeemvensnreinenncmnnns ‘ - : . f 104 0.5 | 240
Maximum, with storage . wig ki \ 58 67 1,117
Tow 86280n, Xy Years ....... e, } . it 15! sy

1§

Three miles z.mbove is Snapping shoal, above the mouth of Snapping Shoal creek, and about 15 miles from
Conyers and Covington. The available fall is 16 feet or more in a quarter of a mile, of which 14 are used by o
grist- and saw-mill with a wing-dam,

Table of power at Snapping shoal.

State of flow (see pages 18 to 21). %Dr:]i,znxgu‘{ Fall.! Ig:’::ﬂf{’fr | H"m"'I’O:}:fé ;W‘*ﬂam e
|

Minimum veeeeecee carevesns I i e e 105

Minimum low scason ....... I 89 | 01 162

Maximum, with storage ' a5 ! 5.4 900

BTN TLEETE) TS o £ O RS | 102 ' 1.6 | 168
; |

i i \ ! i

Above it is a shoal known ds the Pearsal old shoal, now not used, but with a fall said to amount to 10 or 14
feet in a short distance. It is above the mouth of Walnut creek, and the flow is probably about four-fifths of that
at Snapping shoal.

Eight miles above Snapping shoal is Peachstone shoal, above the mouth of Cotton river, & considerable stream,
which enters from the south or west. It is said that 4 fall of 15 feet is available in one-third of a mile, of which a
grist- and saw-mill and furnitare shops use 10 feet.

Table of power at Peachstone shoal.

! i ! ' -
| Drai rapy | F er | B B THIWE i 3
State of flow (sco pages 18 to 21), i I”,’l‘l}é‘iﬁm Fall. ]53&‘;!{:{ T i Horse I“F';‘;[',;:fm"“l""
i | [
8g. milea. i i 1.feot fall. Elsfeet Jall,
MIRIMUI «cevaeenevaemce ceeramenmrammemnnesmmesnnasnaaes re e emrrveanemaemeeaeanmaeoesrusnaereannantes , 4.0 60
i ; 5.8 H
sk ; 97| 430
[iN1] ‘ Ho

Passing one small shoal not used, and of no value, the next power is 7 miles above Peachstone shoal, at MeNites
grist- and saw-mill, A fall of about 12 feet is used, and it is said that by raising the dam 20 fect could easily be
rendered available, This power is 7 miles from Conyers, and above the mouth of Honey creek,

Table of power at MeNitds mill.

) Drainage Flow per )
State of flow (see pages 18 to 21). area.g Fall secoup‘d. Horse-power availuble, gross.
|

8q. miles. Cubie feet. | 1 foot fall. ! 12 feel Jall. | 20 feel foll.
Bl ORISR IV PO SR POTTI ST [ 26 8.0 % a
Minimum Iow 868800 vuuane.an ’ 200 .overnne o : 3'0 ‘:g 422
Maximum, with storage e } o - 5| 58
LOW BRASON, QI FORIB.wrnemnensneennannermnsenssensnsrronmsssansnenssoncsssssosnmanesss o » a4 3 { ‘

* Utilized, 12 feet; available, 20 feet .

The next in ordér is the Powell shoal, which is not utilized. It is abount half a mile long, with a gradual fall for

the lista
whole distance. 819
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The Albert shoal, 4 miles above McNite’s, and unimproved, is said to have anua.vailable fall of over 18 feot,
The bed is rock, and the banks good. ;

Tour miles above is Flat shoal, where is located the cotbon factory of the Oglethorpe Manufacturing Company
(Robert M. Clark, president). A wooden dam, 200 or 250 feet long and 4 feet high, bolted to the rock, extendy
across the stream in the shape of a 'V, with the apex up stream. The race is 250 feet long, and on one side of the
river is the factory, with a fall of 23 feet, and on the other a cotton-gin, flour- and saw-mill, with a fall of 16 feet 5 and
there was formerly a second factory on that side, but it was burned a short time ago. It is said that the tota] fall
available is 28 feet. The factory is a yarn-mill, with 3,000 spindles; and fhe one which was burned hag 6,000,
The flow of the stream here is considerably influenced by the fact that the city of Atlanta takes its water-supply
from a point further up, pumping the water up by steam. The exact amount thus taken from the stream, however,
1 am unable to state. Nevertheless, Mr. Clark states that he could run all his mills, ineluding the factory which
was burned, at full capacity for nine months of the year by running 12 hours a day and drawing down the water
in the pond at night. I submit no estimate of the power here for these reasons. The shoal is 16 miles from
Atlanta and 7 miles from Lithonia, the neavest railroad point. The drainage area above this place is about 170
square miles. The estimates given for the shoals below this are of course almost as much Hable to error as those
for this one would be. As the stream is descended and becomes larger, they become less so.

There are no powers worth mentioning above this. The most important tributary of South river is Cotton river
or Cotton Indian creek, which rises in Clayton county and flows east, joining the South river in Henry county. Itis
said to be a good stream in dry weather, and has several mills and sites. Its drainage area is about 125 square 1niles,

The South river, like the other streams in this region, is subject to heavy freshets, The year 1881 was
remarkable in this respect, there having been no fewer than five freshets in the spring within six weeks, one of
which was the heaviest in twenty years. Half of Mr. Clark’s factory was carried away in the third one, with
machinery and all; and the fourth one washed out his head-gates and races and part of the dam. On Cotton
river oné dam was carried away four times, and in the fourth freshet the mill also was carried away.

As regards the facilities for the construction of storage-reservoirs on all these streams, it is only to be said that
topographically numerous suitable sites could be found, but the difficulty is, as in the case of southern streams
generally, that the lands which would be flowed are the finest farming lands to be had—the bottom-lands along
the streams.

Table of power utilized on the Altamaha river and tributaries.

- B
g } £
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Name of stream. Tributary to what. State. County. Kind of mill,, § g ( gg
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Feet, j
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Table of utilized power on the Altamaha river and tributaries—Continued,
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Tributary to what,
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Table of power utilized on the Altamaha river and tributaries—Continued.
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Name of stream. Tributary to what. . State. County. . Kind of mill. E Z 18
53 |:%
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XI1—THE STREAMS SOUTH OF THE ALTAMAHA.

These streams offer so small an amount of power that they are not worthy of special mention. None of them
veach above the fall-line, so that they have no falls of importance, the larger ones being generally sluggish and
navigable, and bordered by swamp-lands. Some of the smaller ones may De clussed as s:{u(lﬂ-hill st'rle:.mm; and offer
some power, which is utilized to a certain extent by saw- and grist-mills, amd it way be that on some of them
moderately large powers could be developed. There are no powers in Florida which are worthy of special mention,
and the tables of power show that there is only a small amount of power used in the state, There is ouly one point
which it is interesting to notice in this connection, namely, the amount and distribution of the rainfull in the peninsula,
The average fall in spring is about 9 inches over the whole peninsula, or not more than in the New Englund states
but in summer it is greater than in any other part of the Union, ranging from 18 to 26 inches. In autumn the fall
is still large, varying from 10 to 14 inches, while in winter there is only between § and 10 inches fall, or considerably
less than in some parts of New England. This distribution of the rainfall must have for its effect a very uniform
flow in the stfea»ms, and it does not seem improbable that they may even be lowest in winter, like some of the
western streams, instead of in summer and antumn, like the other streams on the Atlantic slope; but I have nc
data with which to test the truth of this supposition. -

CONCLUDING REMARKS.

In glancing over the previous pages one cannot fail to be struek with the very large amount of power remaining
unutilized in the middle and western parts of the region we have been considering. That this power is very
large the numerical data which have been given leave no room to doubt; that a very large amount is practically
available is also evident; but it will perhaps add to the clearness of these two facts it we devote a few lines here to
a brief recapitulation of the principal general results to which we have been led, .

We have seen that, leaving out of consideration the eastern, or navigable, disfrict, the topography of the
region is very favorable for power; that the rivers have steep declivities, and that they often have cataracts or
rapids of considerable magnitude. If we compare the declivities of the southern streams with those of streams in
the middle states and in New England, we shall find, in fact, that the former are at least as great, and probably
greater, than the latter. We have seen that the elevation of the Aflantie plain at the foot of the mountains is
greater in the region we have considered than anywhere else along the Atlantie coast, and that the slope of that
plain does not vary correspendingly from north to south; and we have found, as would be expected, that the
streams, in their course across this plain, from the mountaing to the sea, develop an enormous amonnt of, power.
And of this total power, much of which is necessarily unavailable, we have, nevertheless, found that a large amount
. can be developed and utilized if desired, on account of the ledges of rock aecross which the streams flow, and the
falls and rapids which they occasion. But, while the southern streams are confined entirely to the Atlantic slope
of the mountains, taking their rise on the extreme eastern ridge of the system, many of the streams in the middle
states have their sources far to the west, nearly or quite on the other side of the system. Topographically, then,
the chief difference between the northern and the southern streams is the fact, that in the case of the former the
greater part of their drainage-basins is included in the western or mountainous district, and the smaller part in the
eastern or tide-water district; while in the case of the latter the reverse is true, and the eastern diastri(:t extends
far above the head of tide-water. There is one respect in whieh this difference in configuration acts unfavorably
on the W"ater-powers of the south, namely, as regards transportation, for not only does the large extent of the
castern district render navigation of the rivers difficult, and transport by sea less easy than in the north, hut
the railroads, in the water-power district, are not so constrained to follow the river valleys as in the case of ‘thﬁ
northern streams, which often flow between parallel ranges of hills, so that the most convenient and cconomical
location for a road, and often the only practicable one, is along their bauks. In the southern states, on the
contrary, we often find the railroad following the divides, instead of the.watc?r-courﬁes, and tl{cx consequence is thf'Lt
many of the finest water-powers are at present very inaccessible. Buat it is eYulent: thaﬁ the evxl-m of a kind \.xluch 33
easily remedied, and which will be remedied as soon as the manufacturing mterestfs of t‘he region demand it. We
have geen that the beds of the streams are everywhere favorable for the construction of dams, and that the banks
are generally favorable for the construetion of canals and buildings :.1t the points wh.ere tl}e vvatenpowem 0¢eur.

As regards the flow of the streams, we have been altogether th;-hnnt data de‘rxv(ed ir‘mn actnal IlilfiLHllrfﬁnlellt,
and have been obliged to draw our conclusions from a study of the clrmmvlsf:mwces; influencing flow. | V\ (hn ¢ sgen
that the sonthern states are probably better wooded than ﬂ?e lni(ldlg or New hn{g@nd states; ‘thu‘t‘t]w smltl_s (1(:&1)1
and quite pervious, althongh shedding sudden showers wiv1t].1 considerable I"il]?ld?t){;fif;di »tluft wﬂwt{n:);mtj{;:i ?}Tﬁ
wooded and covered with soil; all of which eircumstances act to render the flow of the streams constant. he

. . e ol A Tovnaa o o Potamae
topography is also favorable in this respect, for we shall see that in the case of the James and the 1 otog;a;a rivers;
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which drain a large extent of mountain region, consisting of parallel and narrow valleys between high hillg
such a configuration is favorable to the sudden discharge of rain-water, and that those two streams are thereforé
probably much more variable in flow on this account than they would otherwise be. We have seen, ﬁu‘ther, that
the principal carriers of moisture in the district we have considered are the winds from the Gulf of Mexico ung
from the Atlantic, but principally the former. In the summer these winds are deflected from their normgl
northeasterly course by the tendency of the atmosphere to move toward the heated continent, and winds from the
south and southeast are more frequent than at any other season; and these winds, reaching the coast either
directly from the sea or after having passed over only a small extent of low land, deposit a considerable portion of
their moisture, the rainfall decreasing as we proceed inland, until what remains is condensed by the lofty mountaing,
In the winter, on the contrary, the winds which bring the rain, being mostly from the southwest, deposit the
greater part of their moisture on the mountains and the high ground in the middle region, so that the rainfall is
small on the coast. Just here lies a most important difference between the rainfall in the south and that in the
middle and New England states, for while in the latter the rainfall in summer always exceeds that in winter, in the
middle and western parts of the former it is sometimes greatest in winter, and rarely greatest in summer. If we
exclude from consideration a few streams, like the James and the Potomac, whose flow is probably rendered
variable to a large extent by the topography of their drainage-basins, the conclusion seems justified that the flow
of the southern Atlantic streams is more variable than that of streams in the New England and the northern part
of the middle states; and this statement is further strengthened by the entire absence of lakes in’ the sowthern
states. In so far, then, the water-power of the south is inferior to that in the north; but we have also seen that
" the rainfall in the south is often very much greater than in the north, and it is therefore probable that these two
circumstances offset each other to some extent. : '

We have further seen that, as regards freshets, although some of the southern streams, like the Cape Feax
and the Roanoke, are subject to very heavy ones, the southern streams, as & rule, do not cowpare unfavorably
with those in the north. In the great freshet of 1854 the Connecticut river rose 29 feet 10 inches at Hartford,
which would be an extraordinary rise for most of the southern streams. The trouble in the south as regards
freshets lies in the fact that on the large streams such large areas of bottom land are subject to overflow, a drawback
which is no doubt felt more than in the north, and which, combined with the large width of the streams, has
probably prevented the utilization of more than one power.

We have seen a great advantage of the water-power in the south to lie in the fact that the streams never freeze
over, and that there is scarcely any trouble with ice or ice freshets. We have come to the conclusion that the
disadvantages of the higher mean temperature have been exaggerated, and we have seen that it is in many respects
a very favorable circumstance. As regards the increased evaporation, we could not form any definite ideas.

In view of these facts, then, may we not, from a purely technical point of view and without reference to
manafacturing advantages, answer in the affirmative, and with emphasis, the question whether or no the advantages
for the utilization of water-power in the southern Atlantic states are fine? I think it mmst be acknowledged that
they are, in many respects, as good as could be desired; and when we consider the advantages offered in those
states for particular manufactures, like that of cotton, it would seem that the time cannot be far distant when
these powers will be turned to account, ‘ '

In closing this report, I must once more take occasion to caution the reader against supposing that the
estimates of power which have been given can pretend to exactness. Although four states of flow have been
distinguished, and the estimates may therefore present an appearance of accuracy and detail, this distinetion has
been made merely with the object of conveying definite ideas, and of leaving no room for misunderstanding in
regard to what was meant, it being thought essential to accomplish this end, even at the risk of giving the
estimates an appearance of accuracy which they do not, and cannot, possess. ’
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