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THE SOUTHERN ATLANTIC WATER-SHED.

Having divided the territory covered by my examination into two districts, the middle and the southern

Atlantic water-sheds (the boundary between the two being the ridge between the basins Of, the James river an

the streams south), I proceed first to discuss the second of these districts. '

The state of Florida will for the present be left out of consideration, partly because it possesses no water-power

of importance, and partly because its peculiar situation renders its climate, in some respects, different from that of

the other southern Atlantic states. The few remarks that are to be made regarding Florida will be found at the

end of this report.

The general characteristics of the territory considered will first be given, and afterward a discussion of each

stream separately. -

GENERAL CHARACTERISTICS.

1.—AREA AND FORM.

The area to be considered comprises about 117,350 square miles, distributed, approximately, as follows among

the difl'erent states:

Square miles.

Virginia ................................................................................................. 10,350

North Carolina........ ..........._..__.......__. .... ........ .... ........ .._. ._....___.....__.. ...... 45,000

South Carolina ........................................................................................... 31,000

Georgia .................................................................................................. 31,000

 

Tots-1.... ...... ........ 117.2150

  

This area is in the shape of a strip lying along the Atlantic ocean between the parallels of (nearly) 30%0

and 36%0 north latitude, and with an average breadth, at right angles to the coast, of about 240 miles, except in

the extreme southern part, where it narrows down to about 60 miles. The general direction of the coast-line is

northeast and southwest, turning quite abruptly to the north in North Carolina, and curving toward the south in

Georgia.

2.—GEOGRAPHIGAL AND CONTINENTAL POSITION.

The district considered is therefore in the north temperate zone, and in the zone in which the prevailing winds

are the return trades, which blow from the southwest. The winds are, however, not constant, but blow from all

points of the compass, and the prevailing ones from different points, according to the season. I shall discuss the

winds more fully under the head of “climate”, and it will suffice to say here that, in consequence of the continental

position of the region considered—extending almost to the Gulf of Mexico, and flanked on the west by the system

of the Alleghanies—the winds from all points of the compass, from northeast, through east and south, to southwest,

are, to a certain degree, oceanic, varying in different parts of the region, While 'the distinctly land-winds are those

from the west, northwest, and north. This district is, in fact, directly in the line of the return trades, which blow

from the Gulf of Mexico, carrying its vapors far inland, and far along the coast, even so far as Virginia, the

influence of the Gulf being, as regards moisture and rain-fall, much more sensible than that of the Atlantic ocean

as regards the region as a whole.

3.—TOPOGRAPHY.

The district under consideration may be divided, topographically, into three distinct and well-defined divisions.

viz, the lower or eastern, the middle, and the mountainous or western.
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8 WATER-POWER OF THE UNITED STATES.

The eastern division extends from the coast inland for a distance varying between 100 and 140 miles, and

including the navigable portions of the rivers. Its boundary inland is a line passing through Richmond and

Petersburg, Virginia; Weldon, Rocky Mount, Smithfield, North Carolina; a little above Fayetteville, North Carolina,

Cheraw and Camden, South Carolina; and through Columbia, South Carolina, and Augusta, Milledgeville, Macon,

and Columbus, Georgia. This line plays a very important part in the topography, geology, and water-power of the

country, and is nothing more than the continuation of the line which may be designated as the fall-line, and which

extends through the middle states, passing through Fredericksburg and Georgetown. It may be traced beyond

Columbus for some distance along the Gulf, passing through “’etumpka and Tuscaloosa, Alabama. In the northern

part of this district tide-water extends up to the fall-line, as at Richmond and Petersburg, but in the southern part

the line is a long distance above tide-water. in another place I shall.refer to this line and the important water

powers connected with it. The country between it and the coast belongs, geologically, to the Tertiary and Post

tertiary formations, and “is for the most part nearly level or very gently undulating, except along the river

courses, on the upper reaches of which rise blufi's and small hills”.it It comprises nearly two-fifths of the area of

North Carolinap‘ over one-half of that of South Carolina, and about two-thirds of that part of Georgia. which we

are considering. Its slope seaward in North Carolina is betweéu one and two feet to the mile,“ and is probably'

about the same in South Carolina and Georgia. Its average elevation above the sea is probably in the neighborhood

of 150 or 175 feet, and the slope toward the sea is, on the whole, uniform.

The riVers in this division are sluggish and navigable streams, frequently tidal for 20 or 30 miles from their

mouths, and flow in beds composed of sand and clay. They are often exceedingly tortuous, and the chief

obstructions to navigation consist in shifting sand-bars, snags, and trees, which have been undermined and have

fallen over into the stream. The banks are unstable, and although the rivers do not rise very high in freshets in

this part of their course, they frequently undermine the banks, and even out new channels for themselves, in

consequence of their extreme tortuosity, although they are not so crooked as many of the western streams. We

shall notice, farther on, the bearing of these facts on the availability or accessibility of the water-powers.

The river valleys in this division are characterized by having their longest slopes on the north side of the river,

from which side also the principal tributaries enter—facts which have been clearly explained by Professor Kerr.

The middle division, or hill country, extends from the fall-line to the base of the mountains, with an average

width of from about 100 or 120 miles in the south to 150 in the north. It includes nearly one-half of North Carolina,

nearly one-half of South Carolina, and about one-third of that part of Georgia which we are considering. Its

boundaries are, topographically, not very sharply defined, and it forms a. term of transition from the sea-board plane

to the mountains. Geologically, almost the entire region is metamorphic.

The average elevation above the sea of the streams at the fall-line is probably not far from 125_feet, varying

from about 250 feet in the south to about 50 feet in the north. The following list of elevations of streams will show

how the elevation varies between Richmond, Virginia, and Macon, Georgia. I am indebted for the figures to

various railroad managers and engineers, and to other sources: I

 

  

  

Elevation

River. Place. above

molntlilo.

F008.

James .......................................................................................... Richmond, Va ............................................ :0. 0

Appomattox . Petersburg, Va........................... $0.0

Roanoke ........ ... Weldon, N. C .......................... 44.0

Tar ............................................................................................ Rocky Mount, N. C ..................................................

Neusc .......................................................................................... Smithfield, N.C................_..........,................ 100.0

Cape Fear...................................................................................... Averysboro‘,N.C.._...................................... 35.0

Pee Dee ........................................................................................ C. C. _R.. R. crossing ...................................... 106. 0

Water-es ...................................................................................... 10 miles aboveCsmden..........................-.......... 125.0

Congarec ...................................................................................... Columbia, 8. C ............................................ 129. 0

Savannah ...................................................................................... Augusta.Ga.............................................. 125.0

Ogcechee ...................................................................................... Shoals of Ogcechce. 8} miles below Hayfield, Ga.......... 210.0

Oconee ......................................................................................... Milledgeville, Ga.......................................... 220. 0

Ocmulgoe ..................................................................................... Macon, Ga ................................................. 250. 0

 

The average elevation of the ground along the fall-line is greater, probably averaging 200 feet, varying from

300 feet in Georgia to 100 feet in Virginia and northern North Carolina. The average elevation of the upper limit

of the middle division may be taken at about 1,200 feet, and the average elevation of the whole district at about

" Geology of North Carolina, vol. i, W. C. KERR.

iProf. KERR, Geology of North Carolina. ‘

tThis table is only a rough approximation. It was not possible to get accurate elevations on account of differences in the datum

plaues used by the various railroad companies. For instance, Richmond and Petersburg are at the heads of tide-water; yet the rivers

there are probably several feet above mean tide at Norfolk. In some cases the above figures have been obtained by estimating the fall

above points whose elevations were given.
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SOUTHERN ATLANTIC WATER-SHED. ' 9.

700 feet. Its average slope is, therefore, not less than 5 or 6 feet to the mile. The character of this division varies

by insensible degrees from that of the flat eastern division to that of the mountainous western one. The eastern

part is gently rolling, while the western is penetrated by numerous spurs of the mountains, forming divides

between the great river-basins, and sometimes with elevations exceeding 3,000 feet. I

The rivers in this region are tolerably rapid, and well suited for the development of water-power. They are

not navigable, on account of the numerous shoals and ledges, though some of them might be made so. Almost all

of the water-power now used is in this section. _

The western or mountainous division comprises the Atlantic slope of the Blue Ridge, and occupies but a small

part of the area under consideration. The general direction of the Blue Ridge is about NE., a little E., nearly

parallel to the coast, and it is in North Carolina that the-system to which it belongs attains its greatest altitude,

some of the peaks attaining an elevation of over 6,000 feet, while some peaks in Georgia exceed 4,000 feet in height.

Although the chain of the Blue Ridge is far from regular, either in direction or in elevation, contrasting strongly

in these respects with the Smoky mountains, a second range lying west of it, yet the general structure of these

mountains is the same as in the middle states; they consist of a series of ridges, and not, like the mountains of

Maine, of a series of isolated cones.

The streams in this division are, of course, small and very rapid. Their fall is very great, and is interrupted in

many cases by cascades and precipitous falls, sometimes of several hundred feet, nearly vertical. The bed is almost

always rock, sometimes overlaid with a stratum of grave], and the valleys narrow, in some places with very steep

and even vertical banks—hundreds of feet high in a few very rare cases. These streams are subject to considerable

fluctuations in volume, and the water-power, although great, is not very available.

There are no lakes in any part of the region under consideration except a few near the coast, a position which

renders them of no value as regards water-power.

- 4.—-GEOLOGY, sorLs, AND FORESTS.

As has been already stated, the entire eastern division of this district belongs to the Tertiary and Quaternary

formationsf Its‘soil is for the most part a sandy loam. Clay and sand, in fact, constitute the soil of almost the

whole district; in the eastern part the sand predominates, while in the middle and western parts the clay

predominates. There are also in the eastern part beds of gravel, marl, and peat, and there is generally a clay

subsoil not far below the surface. In some places, too, there are beds of quite pure sand (the sand-hills), which

give rise to several streams noticeable for their water-power, and there seems to be a belt of these sand-hills just

below the fall-line, having a width of 30 to 40 miles in places.

\In the middle and western parts of the region, besides the clay soil just referred to, and which is the

predominant soil, there are also beds of gravel and sand. It is an important fact that the soil here is very deep—

mnch deeper than in the middle states—and that it has resulted from the decay of the rocks in situ. The clay is

generally rud, less frequently yellow, and, being mixed to a considerable extent with sand and gravel, it is not

impervious. When well compacted, however, it is said to make a good dam.

Almost all of the middle and western parts of this region are metamorphic. The general direction of the strike

of the strata is NE. and SW., about parallel to the mountains, and the streams cross these strata generally at

large angles, and thus form' shoals, which afford abundance of fine water-power. The prevailing rocks are granite

and gneiss, with their varieties. In upper South Carolina nearly all the water-powers are caused by the streams

crossing the ledges of gneiss, and the same is true for the other states, though, perhaps, not to so great a degree.

It is important to notice that the rocks are generally impervious.

On account of the important influence exercised by forests on water-power, it is an important fact that the

greater part of the region we are considering is well-wooded. The eastern part abounds in extensive forests of

long-leaf pine, with large quantities of cypress and palmetto along the river-bottoms, but in the middle portion

there is, unfortunately, no efi'ort made to preserve the forests, and they are said to be disappearing rapidly. In the

western part they are abundant, the mountains being heavily wooded. Some of the peaks, however. called balds,

are, it is true, entirely destitute of trees on their summits, but in general the mountains are covered with heavy

forests. It is important to notice, also, that the mountains, even the highest ranges and peaks, are covered with

soil to a considerable depth. . '

As regards variety of woods, it is sufficient to mention the fact that the state of Georgia alone produces 230

different kinds of wood.‘

 

‘ " Dr. LITTLE, in Eclectic Geography, Georgia edition.
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10 ' WATER-POWER OF THE UNITED STATES.

According to the census of 1870 the number of square miles of land not in farms, added to that of woodland in

farms, is as follows for the difi'erent states:

  

  

 

l

\m _ mists“ tartar 11'" cm

Virginia ........................................................................................................................ 40,125 24,733 l 61

North Carolina ....................................................................... i ........................................ 48, 580 as, 319 15

South 05mins................................................................................................................. 30, 110 21,324 I 11

Georgia........................................................................................................................ 58, 980 42, 230 72

Maine.....................................................................-.; .................................................. 29,895 24,249l 31

New Hampshire...‘ ............... . ............................................................................................ a, 005 5, 001 5 50

Vermont....................................................................................................................... 9,135 4,226 ' 46

Massachusetts................................................................................................................ 8, 040 4, 878 61

................................................. 1,085 ,565 52

Connecticut.................................................................................................................... 4,845 2,053 ‘ 42

New York.................................................. r................................................................... 41, 620 21, 822 l 40

New Jersey ................................................................................................................... 7, 455 3,906 I 52

Pennsylvania............................. '. .................................................................................. 44, 985 25,839 I 57

Maryland ...................................................................................................................... 9,860 5,053 _ 51

  

How much of the areas in the second column are woodlands I cannot say. It seems probable, however, that

the southern states are better wooded than the New England and middle states, except Maine.

5.-—CLIMATE.

The climate exercises such an important influence on the water-power of a district that it seems necessary to

consider it in some detail. The following elements, which go to determine the climate of a place, will be considered:

a. Length of coast and character of ocean-currents; b. prevailing winds at different seasons; 0. temperature at

different seasons; d. precipitation, amount in diflerent seasons and distribution over the area considered; ‘0.

evaporation and moisture.

a. COAST-LINE AND comm-consuma—Thc fact has been already referred to that the general direction of

the coast-line is NE. and SW., and that the winds from NE. round to SW. are maritime. The total length of coast

line, not including indentations, is in the neighborhood of 580 miles. Along this coast, and a short distance from

it, sweeps the Gulf Stream, keeping its course across the Atlantic from cape Hatteras, and leaving the upper part

of North Carolina and the states north exposed in a greater degree to the cold current from the north, which flows

along the New England coast. Hence, the winds from NE. are cool, while those from SE. are warm and moist.

The effect of all these circumstances. on water-power will be referred to again.

1;. PREVAILING wmns AT DIFFERENT sessions—The winds in this district are variable. They blow from all

quarters, the prevailing wind being different in different parts of the region, and at different seasons. On the whole,

however, the prevailing winds are from the west, or some point between SW. and NW. But it is a very striking

fact that the resultant wind, or the wind found by working out a traverse from observations of the frequency of the

various winds throughout the year," is almost invariably, in all parts of the region, from a point between SW. and

NW., a fact which indicates that the general movement of the atmosphere is toward the east. On the immediate

seaboard the winds from S. and SE. are frequent, and in the middle section northerly winds are, at least in North I

Carolina, very frequent, coming next in order to those from the west. As regards the'distribution of the winds

through the seasons, the winds from S., SE., and SW. are most prominent during the spring and summer, while

' in autumn and winter the winds from N., NE., and NW. are most frequent. Winds from the east are the least

frequent of all. '

As regards water-power, the most salient points to be noticed are that there is no distinct periodicity in the winds,

and that the general movement of the atmosphere in summer and spring is from a point south of west, and in autumn

and winter from a point north of west. '

c. TEMPERATURE AT DIFFERENT snAson‘s—The mean temperatures for the year and for the seasons, as well

as the extremes and the range, vary considerably in the three divisions of the region we are considering. In fact,

the isothermal lines, instead of following the parallels of latitude (their normal course), are deflected toward the

south by the mountains which bound the district on the west, and in the western division they run almost parallel

to the coast, while in the middle and eastern divisions they run at an angle of some 45° with it. The following

tables, consisting of observations selected from among those given in the Smithsonian Contributions to Knowledge,

vol. 21, and in Professor Kerr’s report on the geology of North Carolina, will give some idea of the temperature in

different parts of the region, and at different seasons. The means for the difl'erent sections have been obtained by

examining the temperature charts in the publications of the Smithsonian Institution.

 

'COFFIN: The Winds of the Globe—Smithsonian Contrib., vol. 20.
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SOUTHERN ATLANTIC WATER-SHED. ll

Observations of ‘tempcratu-re art d-ifierent seasons.

        

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

=: r677* —*—~ I " _ *- _ ~ _

g g 5 Mean temperature (degrees Fahrenheit).

Division. Station. ,3 '3, E .

3 i g 5 Spring. Summer. Autumn. Winter. Year.

' o ' o I Feet.

Eastern ................ Norfolk, Ya .......................................‘ 36 51 76 17 20 57 77 61 42 59

unaffesbom’m- C ------------------------------- 35 25 77 01 75 5s 75 59 43 59

Weldon. N- C ------------------------------------- 35 23 77 45 72 ' 57 78 55 40 58

Poplar BfflflCh,N.C.--........--.....:............ 36 14‘ 76 00 10 57 79 62 43 60

Scotland NOOk, N.O ............................... 36 07 77 32 50 56 | 75 ‘ 57 41 57

GoldeOrO’-N-C ----------------------------------- 35 21 78 02 102 01 = 80 62 45 52

Wilmington, N.C ................................. 34 17 77 58 5O 62 ‘ 79 63 48 63

Animus-C --------------------------------------- 33 32 i 81 33 505 51 l 77 62 4o 52

Camden, S. C ...................................... 34 15 l 80 31 240 62 ' 79 62 45 62

Charleston, S.C ........................ .... ....... 32 47 1 79 56 2 65 30 67 51 ‘ 66

- F0" MOMMQS'O -------------------------------- 32 45 , 79 51 25 66 '31 as 52 1 57

Perry. Ga ----------------------------------------- 32 2s ‘ 83 43 250 57 80 55 45 ‘ - 55

Savannah. Ga ------------------------------------- 32 05 s1 05 ' 42 67 ' 81 57 53 ' 67

Kiddlo ..... . .... ....... Lynchburg,Ve ................... ..... ........... 37 22 , 79 12 f 300 55 75 53 40 1 57

Gwen. N-C -------------------- - ----- - ----------- so 28 77 38 152 55 7e 58 i 40 58

Oxford. NC ---------------- - -------- - -------- 36 22 ~ 78 22 475 57 78 58 l 40 58

, Greensboro'.N-0 --------------------------------- 35 05 l 79 50 843 50 7 62 41 1 50

' I ‘ Chapel Hill, N.C .................................. 35 53 73 54 570 5g 76 61 42 ‘ 60

: Lenoir, N.C....................................... 35 57 31 34 1,135 55 74 55 l 38 ' 56

' " ‘ ‘ Stateaville,N.C .................................. 35 47 30 53 940 ,53 74 54 , 35 54

y) =- .7 Raleigh. NC...................................... 35 47 E 78 41 350 58 7s 50 l 40 59

9’ \ Charlotte, N.C .................................... 35 16 30 50 725 59 77 58 I 40 i 59

-_ I. A Albemarle,N.C .................................. 35 18 ' so 11 550 56 77 57 40 I 53

fi‘ ‘ ~4 Abbéville,S.C ...............'.................. 34 12 32 17 500 63 79 63 47 : 68

. f4. 7 1| . Columbia,S.C .................................... 34 02 30 57 315 62 73 63 , 45 ' 62

4| .' Athens,Ga ....................................... 33 58 33 25 350 61 76 51 l 46 61

w - v , Atlanta, Ga ........................ .. ............ 33 45 84 24 1, 050 58 75 58 I 42 58

- I Penflold, Ga ............ ‘. ......................... 33 33 33 09 .724 60 7g 51 i 45 01

Augusta Arsenal, Ga ............................. 33 28 81 53 350 64 80 64 ‘ 48 64

Sparta, Ga ........................................ 33 15 83 54 550 53 73 63 46 62

Western"... ........ I-. Boono,N.C ...................................... 36 14 81 39 3,250 47 68 48 32 49

Bakersville, N. C ................................. 36 03 82 06 2, 550 51 71 , 52 36 53

thovmo,N.c..............................I ..... i 3525 8228 2,250 53 72 54 38 54

' Murphy, N. C ..................................... 35 06 83 29 1, 614 56 72 53 39 55

_ ~ Clarksville,Gli ................................... 34 40 ‘ 83 31 1,832 __________ 72 5e 44 .........

r- ‘9'}. ', Brunswick, Me ................................... 43 54 i 69 57 74 42 65 48 23 45

U- ' Concord, N. II ..................................... 43 12 ' 71 29 374 44 68 49 2 4o

vfr' Boston,Mass.£-......-...............f............ 42 21 7103 82 46 69 51 28 49

Providence, R. I ................................... 41 50 71 24 155 45 63 51 , 27 48

Hartford, Conn .................................. 41 46 72 41 60 43 7o 52 z 30 50

New Haven, Conn ............................. .... 41 18 72 57 45 47 70 51 28 ' 49

Albany, N. Y, .................................... 42 39 73 44 130 47 70 50 i 25 48

New York, N. Y .................................. 40 45 73 58 42 43 l 73 55 ', 31 52

Newark, N.J ....... . ............................. 4o 44 74 1o 35 4s ‘ 7o 53 l 31 51

- Reading,Pa ...................................... 40 20 l 75 55 269 50 72 53 l 31 i 52

Harrisburg, Pa. .................................... 4o 16 l 75 53 375 52 76 55 32 f 54

Philadelphia, Pa .................................. 39 55 ‘ 75 10 35 51 74 54 33 53

Qarliele Barracks, Pa ............................. 40 12 77 11 600 50 73 52 30 51

Fort Delaware, Del ................................ 39 25 75 34 10 52 75 68 34 55

Baltimore, Md..................................... 39 17 7o 37 80 52 73 55 34 54

- Washington, D. c ................................. 88 54 ; 77 02 75 56 76 54 ’ 35 | 55

Cincinnati, Ohio................................... 39 05 i 84 30 540 54 75 55 34 55

Chicago, 111 .................. ...........'...... 41 54 1 7 38 500 44 57 4s 2 t 45

Peoria, 111 ......................................... 40 43 ' 89 30 512 51 74 53 27 i 51

Fort Madison, Iowa ............................... 40 87 91 28 600 50 i 75 52 25 51

Muecatine, Iowa. .................................. 41 25 91 05 ; 586 47 l 69 49 23 47

’ Huntsville, Ala. ................................... 34 45 86 40 600 60 76 60 42 60

Mobile, Ala ....................................... 30 41 88 02 15 67 79 66 52 66

Deg.

Eastern .......... ...... North Cerolinaand Virginie .................... i :::::::::: 208 § 59 ' 79 60 46 o 61

South Carolina.................................. g :::::::::: 308 5 62 79 03 48 03

Georgia ......................................... { 25,28 :13: 358 g 67 80 64 50 65

Total ................. ..................... g § ................ 52 79 83 48 i 03
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12 WATER-POWER OF THE UNITED STATES.

Observations of temperature—Continued.

   

 

  

 

 

 

 

  

 

 d A . ..

g 'E 5 Mean temperature (degrees Fahrenheit). 3%.?

Division. smion. :3; 1;, ‘5 I fig 5

.3 g 3 Spring. Summer.l Autumn.| Winter. Year. E“ 2

#1 i
1

Dig. I Dag. Feet. t ’ Yr. mo

Middle ................. North Carolina and Virginia ................... g 32:8 1: """"" } 51. 00 11.00 50. 00 44. 00 50. 00 ........

souui Carolina ...............‘................... g 323 i """""-' 1 l 01.00 11.00 02. 00 y 45. 00 l 01. 00 ........

94.5 .
Georgie ......................................... g 32 5

Total .......................................... { £2

. . . . 31.0
Western ................ I North Carolina and Virginia .................... { 35_ 0

South Carolina .........................................................

Georgia .................... . .................... { 345-g

|

Total ........................................... { 33

New England ................................... z

I
Y ................... 44-0 ‘ 1'
MW England --------------- g 42 b ................ 4a. 00 01.00 , 40.00 23. 00 1 45. 00 ........

Mi A ---------------------------------- l .- 1 I

ddlo sum { 3M ‘ l ........ i ........ 50. 00 1s. 00 , 04.00 , 02.00 1 52.00 ........

, l

Welter" Sm“ --------------------------------- g g}? y} ...... 49. 00 ‘ 12.00 , 51. 00.! - 20. 00 50.00 ........

. ‘ l ' l, l -

   

  

For comparison, the results are tabulated for some places in other parts of the United States at the end of

the table. The places named as belonging to the western division are really outside of it, on the other side of the

Blue Ridge; but as no records of observations for places on this side of the ridge could be found, I have inserted these

values, as giving an idea of the temperature in that region, which may be considered accurate enough. The averages

for the three divisions, at the end of the table, as well as for the other parts of the country, are only approximations,

but are close enough to give a general idea of the difl'erences between the region we are consideriug and the other

parts of the country.

These tables show that middle South Carolina is somewhat warmer than middle Georgia, and much warmer than

middle North Carolina. The isothermals bend inward, or around South Carolina. receding further from the coast

in that state than in North Carolina or Georgia. ‘

The following table of extreme observed temperatures may be interesting:

‘i   

  

   
 

! e f _ ' 7 L? . J a

' a? 35%
I E a a E

8 g 8 3
State. I 5.3 Month. Place of observation. 5 % Month. Place of observation.

E u

E a 5 Q
= a

1 ‘3 ' ‘3

, j- i i, W. , Q m ,. .,__

, Def]. Deg.

North Carolina......................... , 02 July .............. Fort Johnston ........................ 3 February ......... Fort Johnston.

South Carolina......................... f 101 July .............. Charleston ........................ E . .. 6 February ......... Fort Moultrie.

Georgia ................................ 103 July .............. Augusta nrseunl ...................... — 2 February ......... Augusta arsenal.

Alabama............................... f 104 August ........... Mount Vernon arsenal ................ — 9 Jauuary .......... Huntsville.

Maine .................................. 1 102 July .............. ‘ Brunswick ............................. 32 January .......... Brunswick.

Massachusetts.........................Z 100 July .............. FortWarren ........................ —30 January .......... Willinmstown.

Virginia ............................... l 104 August .......... Alexandria ........................... l 2 Jauuury .......... Fort Monroe.

 

These figures, as well as all the others pertaining to temperature and rainfall, have been taken principally from

the Smithsonian Contributions. Lorin Blodgett, in his Climatology of the United States, p. 150, gives figures somewhat

difi'erent. Thus, he states that in the winter of 1834 and 1835, which was a winter of extreme cold in the south,

the temperature at several places was as follows: On January 4, at Alexandria, Virginia, --16°; in February,

at Richmond, —6°; Norfolk, +4°; Fayetteville, North Carolina, —1°; Greenville, South Carolina, —11°; Athens,

Georgia, -10§°; Glarksville, Georgia, —15°; Milledgeville, Georgia, -9°; Augusta, Georgia, -—2°.
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The following table gives the average temperature of the warmest day and the coldest day of the year, calculated,

by Bessel’s formula, from the recOrded observations:

 
 l 1

    

  

 

 

   

 

| . , gt 5% as -
. i ..g g “E 0'5 a, g

o : ° E EB “ °2=

Place. '5 a 5 o a . 0 U . o a

5 "in =1 a? >. a. v. a, -° 3'3
"‘ g V En- 8 Eu g 5 § E
‘a .3 Q 5’5 a °é 5 mg

.3 5 is a a a? 7.

° ' ° ’ Feet. Deg Deg. Deg. Yrs. mo.

Fort Brady, Mich............................................................................ 40 30 84 28 , 600 14. 50.8 3?. 1

Brunswick, Me ............................................... . ............................. i 43 54 69 51 74 ‘ 07.9 10.5 4&4 51 a

New Bedford, Mass .......................................................................... 41 39 70 56 l 90 l 70. 2 27. 1 43. 1 i 58 1

New Haven, Conn ........................................................................... 41 18 72 57 , 45 , 72.4 25.7 46.7 I 86 0

Baltimore, Md ..............................................................".- ........ uut. 30 16 76 35 i 36 7'7. 0 32. 0 45. 0 36 0

Cincinnati, Ohio ............................................................ ...,hhununu 39 06 84 30 l 540 I 77.9 32. 3 45.6 36 8

St Louis. Mo ..................................................................'..-"5."...7." 3B 37 90 12 481 78. 5 30. 3 48.2 41 0

Chapel Hill, N. C 35 58 78 54 570 78. 9 40. 9 38. 0 20 0

FortMothrie,S.C.........................................................................i. 3245 79 51 25‘ 82.2 50.1 32.1 32 11

Fort Entrances. Pensacola, Fla .... .......................................................... 30 21 8‘7 18 1 20 l, 826 62. 9 29. 7 20 2

‘ l  

d. RAINFALL.—The best idea of the rainfall in this region, as well as over the ‘ whole country, and of its

distribution through the four seasons, can be obtained by consulting the charts originally published in No. 353 of the

Smithsonian Contributions to Knowledge, where the whole subject is exhaustively discussed. According to the plan

there adopted, of dividing the, United States into a number of districts characterized by a general uniformity in the

distribution of the rainfall, we have to devote our attention here to the district there referred to under type viii.

Its characteristics are given as follows: “The principal maximum late in July, or early in August, with two small

adjacent minima, about the middle of April and late in October. The subordinate maxima occur in March and

December. Range very large.” The observations from which this type curve is constructed are from five stations,

all on the coast. The curve shows that the monthly rainfall fluctuates between 0.52 of the mean monthly rainfall

(in April) and 1.92 of that mean (in August). Hence the average fluctuation is 140 per cent. of the mean monthly

rainfall, or, in other words, in the month of maximum rainfall the fall is 3.7 times as much as it is in the month of

minimum rainfall. For convenience of reference the ratios of fluctuation in the other characteristic districts are

copied here: '

Per cent. of mean

monthly rainfall. Range.

I. Atlantic coast, Portland to Washington ............................................... 0. 84 to 1. 22 38

II. Hudson river valley ................................................................... 0.69 to 1. 29 60

III. Upper Mississippi river ............................................................... 0. 51 to l. 56 105

IV. Ohio riser valley ......................................................... . ........... 0.74 to 1. 40 66

V. Indian territory and western Arkansas ................................................ 0. 61 to 1. 51 90

VI. Lower Mississippi and Red rivers ...................................................... 0. 75 to 1. 19 44

VII. Mississippi delta and Gulf coast ....................................... , ............... 0. 68 to l. 37 69

VIII. Atlantic coast, Virginia to Florida .................................................... 0. 52 to 1. 92 140

IX. Western coast, San Francisco to Puget sound ......................................... 0. 13 to 2. 45 232

As already stated, the ratios for type VIII were deduced from five stations, all on the immediate seaboard.

The points regarding which the distribution of the rainfall farther inland differs from that on the coast will be

noticed shortly. This ratio varies, however, within the district considered, and to a considerable degree in different

latitudes. The following table, from which the ratio for this region was derived, will prove of interest:

     

 

  

      

 

a :13 . 0' é a" 0‘ -

55 a: £3 Q- E5
c 2, 3 3 :1 in 41 '5 >>

Month. 2 a m in o h u a. g, h

H as =1 5 1 .5

1‘} Q- Q : 1'36 g 8 1: g

§> 8" in a £315 >4

h

January ............................................................................................................. 0. 86 0. 65 0. 68 0. 72 0. 51 0. 68

February ............................................................................................................ 0. 70 0. 73 0. 66 0. 63 0 66 0. 6;

March ............................................................................................................... 0. 85 0. 90 1. 10 0. 92 0. 72 0. 90

April ................................................................................................................ 0. 76 0. 48 0 4B 0. 50 0. 88 0. 52

0. 99 0. 95 1. 01 1. 22 0. 68 0. 97

1. 10 l. 16 1. 14 1. 13, l. 53 1. 21

1. 36 1. 63 1. 69 I. 91 2. 60 1. 84

_Angnst .............................................................................................................. 1. 44 1. 93 2. 02 2 07 2. 14 1. 92

September .......... . ................................................................................................ 1. 19 L 42 1. 29 1. 15 1. 2A 1. 26

October.............................................................................................................. 0. 74 0. 79 0. 56 0. 56 0. 49 0- 63

November ........................................................................................................... 0. B4 0. 55 0. 56 0. 44 0. 43 0. 56

December ........................................................................................................... 1. 17 0. 81 0. 83 0. 74 0. 61 0. 83

10 12 W P—VOL 16—43 073
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For more complete tables the original article may be referred to. The fluctuation evidently increases as we go

south, and it may be assumed with sufficient accuracy, as follows:

Percent.

Latitude, 34°—37°; fluctuation............-.....>...........-......................._.____.................. 75

Latitude, 320—340; fluctuation ...................................................................... . ....... 145

Latitude,30°-32°; fluctuation.......-......_'..................................-.......-...... ....-.....-.. 200

As regards the fluctuation of the annual rainfall the region considered does not differ much from New England

and the middle states, as the following table will show: -

Table of fluctuation of annual (rainfall (fluctuation in per cent. of mean annual fall).

 

  

  

  

  

  

 

 

 

  

Pines. gaggfig; i Per cent. N31321:

served.

Brunswick, Me ...................... 150-59 91 82

Hanover, N. H..... -. 139-79 60 1F

Burlington, Vt...................... 145-74 71

Boston, Mass . . . .. .................. 150-67 83 41

NewBedford,Mass.....................................;........................................................................... 140-74 66

Providence, R I ..................... . . .. . . .......................................................................................... 130-74 56 36

New Haven, Conn. 126-76 50

Flatbush, N. Y....... 135-74 61 i 32

Philadelphia, Pa ..... . . . . . ( 143-67 76 43

Washington, D. C ................................................................................................................... ' 143—62 81 30

.................................................... ‘ 158-57 101 10

Charleston, S. C ...... 151—54 97 42

Fort Monltrie, S. C .. 144-79 65 17

Saint John's, S. C . . . . _ . 133—58 75 14

Savannah, Ga ................................................................................ '. ..................................... 145-54 91 23

Fort Brooke, Fla ................................................................................................................... 168457 101 15

Marietta, Ohio ..... 145—70 69 48

Saint Louis, Mo ...................... 163-64 99 31

1. Atlantic coast, Maine to Virginia 123-73 50 83

II. New York and sdincent parts of Canada. New Hampshire, Massachusetts, and Vermont .................................... 122-76 ' 46 41

III. Parts of Iowa, Minnesota, Illinois, and Wisconsin' .......................................................................... 125—75 50 40

IV. Ohio valley, Ohio, Indiana, Illinois. Kentucky, and part of Missouri .......................................................... 126—71 1, '15 | 49

V. Indian Territory and Arkansas' ............................................................................................. 146-62 84 23

VI. Louisiana, Alabama, and West Florida‘ . . . . . . . . . 140-72 68 36

VII. Atlantic coast, Virginia to Florida’ .......................................................................................... 1:16-78 58 24

 

'OnLy to be considered rough approximations, on account of small number of stations.

The most important fact connected with the rainfall is, however, that its distribution in the mountains and in

the water-power district is by far not so variable as on the coast, a fact of the greatest significance as regards the

flow of the streams and the amount of power available. I shall, further on, discuss the influence on the flow of the

streams which is exerted by the various facts relating to this region, so that at present it is only necessary to mention

the fact that, in the case of many of the streams in this part of the country, the rainfall on their water-shed above

the fall-line is almost the same in winter as in summer, and even in some cases larger in winter. A glance at the»

Smithsonian maps will convince one of this fact, and also of the fact that the distribution is irregular, so that

there is no gradual change in the law governing it, as we proceed from south to north. '

As regards the absolute amount of rain the charts give the best idea, and to them I would refer. The average

amount varies according to the latitude and the distance from the coast. ' The following brief tables will show to what.

extent : .

Table of average rainfall (inches).

s.. _: ' * ~ * i * “A _ _ ,7, ~:T;.=

North Carolina and Virginia. South Carolina. Georgia.

 

East. Middle. West. East. Middle. West. East. Middle. West.

 

  

50 40-44i 14-50 4M 44-50 56 44 44 46

Summer................................................................ 14 10-11 14-10 ' 14‘ 10-14 14-16 14 10-11 14-16

Winter................................................................. 10-12 10-16 14 10-12 14-10 m 10 12-16 111
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Rainfall table.

    

  
 

  

  

  

  

 

  

  

 

  

    

 

2 i s ‘5’;
Q 0 . .

PM :3] ‘1 g g" g l g 5 Year. 5 g?

13 ’3 ‘ 3 E = ' ‘5 5 5 m3

>4 .4 l 1:: I) w ' <1 B 2

° ' ° ' : Feet. Inches. I Inches. 1 Inches. I Inches. Inches. le.mo.

sumac.......................................................... 30 2s 77 as , 152 1212 11.88 1’ 0.00 1’ 10.34 43.40 4 3

Chapel HilLN.C.. .. . 35 58 78 54 ‘ 570 10.50 10. 29 ‘ 10.68 ‘ 11.24 42.71 3 11

F011 1101111116, s c ..................................................... 32 45 79 51 , 25 9. 75 1s 37 0.15 a. 24 45. 51 17 1

CharlesmmSC ........................................................ 32 47 7s 50 20 s. 85 17.49 ‘ 10.20 3.23 44.32 45 5

Camden. s.c ....... 34 15 so 31 240 12. 10 1s 17 9.10 11.12 50.49 a 0

Saint John's. s.c ....................................................... 33 1s 70 50 ‘ 50 s24 17.33 ‘ 8.92 11.33 43. 47 13 2

Waccamsw, so....................................................... 33 20 79 17 20 2.20 14.83 I 10. 03 i 0. 90 43.20 0 4

sameness ................... . 34 13 32 2a 000 13.53 12.11 1 - 0.35 1 17.00 40. 35 2 1o

Aiken, so ...... 33 32 81 34 503 10. 7a 1a 51 . 8.08 1 11. as 47.25 12 11

Sparta. Ga ...... 33 17 33 00 550 11.42 14.01 ! 10.22 | 17. 03 53. as 0 0

Savannah, Ga .................. 32 05 31 05 42 10. 30 20. 21 0.01 | 3.30 4s. 07 30 10

Atheng,Ga_____________ ,_ 33 57 83 30 300 10.82 13.17 7.11 1 12. 00 43.10 7 5

Augusta,Ga 33 28 81 53 350 13.19 11.02 i 11.73 I 12 00 . 40.70 11 0

Brunswick, Me......................................................... 43 54 so 57 74 11.70 11.71 11.42 0.84 44.07 32 1

Southern Maine ............ -......................................................................... 9 10 12 10 i 10 to 14 10 to 12 44 to 50

NorthernMaine ........ . so), 9 101012 E 101012 1 31010, 331.040

New Hampshire ..................................................................................... 9 to 12 10 to 14 10 to 14 8 to 10 1 38 to 44

Hanover, 1s. 11 ......................................................... 43 42 72 17 530 0.01 119 10.53 i 0. 03 | 40.00 19 0

Mwmhugeltg to New Jamey _____ . . . . .................... 12 10 b0 14 10 t-O 14 i 10 (0 12 i 44 1,0 50 ..........

western New York _________________________________________________ | ......... 0 m o 0 10 10 s to 10 0 :0 s 28 10 32 ..........

Cincinnati, Ohio.......... 84 28 450 11. 17 12. 67 9. 29 9. 83 42. 96 41 11

Detroit, Mich .......................................................... 42 ‘20 83 00 580 8. 51 l 10. 10 I 8. 44 5. 79 32. 84 3!) 5

50.111110111121110 ....................................................... 38 :17 90 10 4B1 11. 71 13.01 8.58 7.30 40.00 40 0

  

The records are quite incomplete regarding this part of the country, most of the stations at which long records

have been kept being on the immediate seaboard. On account of the lowness of the land near the coast and its

swampy character the rainfall will increase for a certain distance inland, and will probably reach its maximum

between the coast and the fall-line, diminishing from that line inland, but reaching a second maximum in the

mountains. Professor Kerr, in his report of the Geological Survey, gives the rainfall in the different sections of

North Carolina as follows:

Inches.

Eastern division .._.. ................................................................. -...................... 58.1

Middle division .......................... .. . ................................................................ 45.6

Western division ........................................................................................... 58.2

State ............................ 4........................................................................... 53. 1 .

The observations from which these figures were deduced were made principally between the years 1871 and 1875,

and from records furnished by Professor Baird it is evident that those years were years of large rainfall all along

the southern Atlantic coast, the rainfall being, on the whole, considerably greater than the average at stations where

long records exist. Professor Kerr thinks 45 inches too low a figure for North Carolina, and considers 53 inches

more nearly correct. It seems to me, however, that the average rainfall for North Carolina should not be so much

greater than for Charleston, South Carolina, or Savannah, Georgia. The preceding table, taken from the Smithsonian

Contributions, shows the results of observation at these places, as well as at others. It will be seen that there are

very few places where the annual rainfall amounts to 53 inches, and it seems to me that 45 to 50 inches is not too low

a figure for North Carolina, according to all the information that I can at present gather. I have estimated from

the Smithsonian charts the amount of rainfall for each river-basin, and the results are given in considering the rivers

separately. I have endeavored to make the estimate too low rather than too high, so as not to overestimate the

powers. .

Snow—Snow falls in all parts of the region under consideration. The average for three years at five stations

in North Carolina gave a mean depth of 6 inches for the state.“ In Georgia snow is rare, and seldom impedes

communication, although it has been known to fall at several places to a depth of 3 feet.’r

Fogs are very rare in all the district considered.

As regards cloudiness, Loomis gives the average cloudiness for the New England states as 0.53, and for the

southern states as 0.47.1

Freshets.-All the rivers in this region are subject to quite heavy freshets, not differing much, however, so far

as I can learn, from those in the northern states, except as regards cause and times of occurrence. As there is little

snow, there are no freshets to correspond with the ice-freshets at the north on the breaking up of the rivers, and
 

" Professor Kerr’s report. tBlodgett’s Climatology, p. 147. tMcloorology, p. 103.
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16 WATER-POWER OF THE UNITED STATES.

thus one of the destructive elements of the freshets is removed. The freshets are irregular in the times of their

occurrence, their duration, and the heights to which the water rises, so that any further remarks concerning them

will be postponed until each river is considered by itself.

e. EVAPORATION AND MOISTURE—Theevaporative powerofthe atmosphere being determined by its temperature

and its hygrometric state, a few remarks regarding the latter seem to be called for, the temperature having already

been considered. I have, however, been unable to find much information regarding the moisture in the air at

different places, but have noticed the fact that the relative humidity of the air seems to diminish as we proceed from

south to north in the district under consideration. Professor Kerr, in his report on the geology of North Carolina,

gives the results of hygrometric observations at Wilmington and Charlotte, and Blodgett, in his Climatology, has

given some figures for New Orleans and Saint Louis. It appears from them that the average relative humidity for

the year is as follows at these places: Wilmington, 57 per cent. ; Charlotte, 65 per cent. ; New Orleans, 86 per cent. ;

Saint Louis, 67 per cent. ; London, 80 per cent. '

The daily records of the observations in North Carolina show that at no time in the months of June, August,

and October (the only ones for which the results are given) does the relative humidity exceed 97 per cent. Only

once did it reach 97 per cent., once 95 per cent., and twice 90 per cent. Observations in Atlanta, for eleven months

in 1876, give the average relative humidity at about 60 per cent., and show that in nine months of the year the

maximum was 100 per cent., and in no month less than 93 per cent. The observations are not extended enough to

serve as a basis for any general conclusions, but it seems evident that the mois't winds from the Gulf deposit

a large proportion of their moisture in the first few miles of their course, and after that deposit less and less,

and become drier and drier, thereby increasing the evaporation as we proceed north. Other things being equal,

and especially the distribution of the rainfall throughout the year, the southern streams would discharge a smaller

proportion of the rainfall in their drainage-basins than the northern ones in the district considered. But the

distribution of the rainfall is not the same, so that this conclusion cannot be drawn at once.

Before proceeding to discuss the effects exerted by the facts which have been stated on the water-power of the

district under discussion it is desirable to show what the essential elements of a water-power are, and how they

may be varied by the various climatic and other influences.

FLOW OF STREAMS.

The essential elements of a water-power are the fall and the quantity of water; and the amount of fall being

a fixed quantity, capable of being measured once for all, and therefore not needing discussion, it is necessary to

determine the amount of water that a given stream will afford at a certain point and the variation in the flow from

mouth to month. .

The average amount of water carried past a certain point in a year depends upon the amount and distribution

of rainfall, the area of the drainage-basin, and the character of that basin. All the water carried by is derived

from the rainfall, but of the total rainfall a certain amount is lost in the following ways: by percolation and

discharge through subterranean channels; by evaporation from the soil and the surfaces of streams; by absorption

through the roots of trees, shrubs, and grasses, and subsequent evaporation. The amount discharged by the

streams will be greater as these sources of loss are diminished, and the problem before us is to determine for each

particular case what proportion of the rainfall is So discharged; and we must, moreover, endeavor to find out

the laws regulating the distribution of the flow through the year, and from year to year. In the case of most

streams the flow varies greatly from day to day, and from month to month, being occasionally in times of freshet 50,

100, and even several hundred times its minimum volume. Thus the table given further on shows that the Potomac

river at Cumberland has been known to discharge a quantity 716 times as great as its minimum discharge, while

the maximum discharge of the Mcrrimac is only 44 times its minimum discharge. A great fluctuation in flow is

evidently an obstacle to the extensive use of water-power, making it necessary to depend only on the flow at times

when the'stream is low, or to use auxiliary steam-power, or to store the freshet water in reservoirs, and so increase

the flow in dry seasons. It is necessary, therefore, to discuss, to some extent, the total amount discharged by streams

(or the proportion of the rainfall flowing off), and the manner in which that total amount is distributed through

the year. As regards the first of these questions, it has generally been customary to assume a certain fixed

proportion of the annual rainfall as flowing from the surface and discharged by the streams; but it has always been

recognized that the proportion to be thus assumed varies greatly according to numerous circumstances, such as

the area and form of the drainage-basin; the distribution of the rainfall through the year, as well as its amount;

the extent of the forests; the number and extent of lakes; the character of the soil and rocks, and the state of

cultivation; and all of these factors affect not only the total discharge of a stream, but also its distribution. With

a given water-shed, in any particular year, a certain proportion of the rainfall will be discharged and distributed in

a certain way, but both that proportion and that distribution are liable to change if any one of the above

conditions are altered. Thus the greater the area of the water-shed the more uniform the flow, other things equal,

because streams draining small areas are more subject to the effects of sudden rains than those draining large ones;

and while in the former case there may be weeks at a time when no rain falls on the basin, and the stream draining
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it almost dries up, in the latter case there will probably be frequent rains on some part or other of the basin. The

table given further on illustrates this point by showing that, as a rule, the ratio of maximum to minimum discharge

is greater in the case of small streams than in that of large ones. And, in like manner, the form of the drainage

basin exerts a certain influence. The distribution of the rainfall is a very important point, and as an example of

the great variability of the proportion of the rainfall discharged from the same water-shed in different years the case

of the drainage area of the Albany water-works may be cited, where from an area of 2,600 acres in 1850, between May

and October, inclusive, 41.} per cent. of the rainfall was carried off by the streams, while in 1851, within the same

period (from May to October), 82.6 per cent. was discharged." ' Hence it is that the year of minimum rainfall may not

be the year in which the streams get lowest, or the one in which the season of absolute minimum flow occurs. An'

eminent authority has remarked: “This (the year with the season of least flow) is not necessarily the year of least

rairfall, nor even the year of greatest apparent drought, but is the result of such a distribution of the rainfall that

> the excess of water over the amount needed for sustaining vegetation and supplying losses by evaporation is very

small for several successive _months.”’r The proportion of the rainfall discharged by streams is therefore a very

uncertain and variable quantity, varying not only for different streams, but for the same stream in different years; and

it is evident that the attempt to deduce the distribution of the flow of streams by taking certain proportions based

on the rainfall is still more uncertain. Hence it is that some eminent engineers have given up the use of any

proportion at all in calculations regarding the capacity of streams to furnish water-supply, and have adopted for this

climate a certain fixed number of inches of rainfall as available. Mr. Croes has remarked in another place]? that

“the few records that exist of the flow from known drainage areas establish the fact that not over 15 inches per

annum can be depended upon on the Atlantic slope, and many engineers who have devoted a good deal of attention

to the subject are very decided in their opinion that not more than 11 inches should in any case be calculated on ”.

The following table is copied from the same source:

Small annual yield of streams.

 
 

 

Stream. mfgxge Year. Rain. Discharge.

Sq. miles. Inches. ' Inches.

Eaton brook, N. Y..................................................................................................... 9. 4 1835-'36 35. 68 16. 87

Patroon‘s creek, N. Y.................................................................................................. 12. 5 1851 36. 75 17. 53

Cochltuate, Mass ....................................................................................................... 19. 0 1810-‘71 42. 96 12. 62

Westhranoh of Groton, N. Y......................................................... _................................. 20. 0 1870-’71 89. 36 18. 88

Cretan, N. Y .......................................................................................................... 339.0 1864 40. 80 14. 89

Groton, N. Y ..........................................................................................................a 339. 0 1872 40. 74 19. 00

Connecticut, Conn ..................................................................................................... 10234. 0 1877 ............ ‘ 21. 71

| 

In order to utilize all the discharge given in the last column a certain amount of storageroom will be required,

owing to the variation of the flow in different months.

It may not be out of place to devote a few lines here to a closer consideration of the causes affecting the

fluctuations in the flow of streams. Evaporation, the principal source of loss, acts in different months with very

different degrees of intensity, being generally greatest in the summer months and least in the winter. It is

sometimes the custom, in calculating the amount of water-supply available for the use of a town, to assume a certain

proportion of the rainfall of each month as collectible or as discharged through the streams, that proportion varying

from 20 or 30 per cent. in summer months to 70 or 80 per cent., or even over 100 per cent., in others. Now, if we

assume that the rainfall at any particular time reaches the streams within a short time after it has fallen, say within

a month or so, then, if the rainfall is uniformly distributed throughout the year, the flow of the streams will decrease

as the evaporation increases, and will be several times greater in some month (the month of maximum flow)

than in some other month (the month of minimum flow). If, now, the rainfall be so distributed that in the months

when the evaporation is least the greatest rainfall occurs, it is evident that the proportion of the rainfall discharged

will be greater than in the first case, while the variability of the- flow will also be greater. In this case, then, a.

larger amount of water will be available, but the storage necessary will also be larger, while the minimum and

low-season flow of the stream, without storage, will be less than before.

Again, if the rainfall be so distributed that the greatest rainfall occurs in those months in which the evaporation

is greatest, the proportion of the rainfall discharged by the streams will. be less than in the first case, but the flow

will be more uniform. In this case, then, a smaller amount of water will be available, but the necessary storage will

be less1 while the minimum flow of the stream, without storage, will be greater than in either of the previous cases.

Hence we see how the distribution of the rainfall and the amount of the evaporation affect the flow of the streams,

 

’HUGHES, Waterworks, p. 332. tEngiueering News, March 20, 1880, p. 104.

iNewark Aqueduct Board, Report on Additional Water Supply, by J. J. R. Croes and G. W. Howell, 1879. 677
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and by considering these, as well as the other elements afl'eetiug water-power, we may be able to judge of the relative

value of two streams, and to form some estimate of their flow, even if no gaugings are at hand, although such

estimates are very rough and liable to be greatly in error.

Two elements of a good water-power are, large flow, or large proportion' of rainfall available, and uniform

flow. The flow may be large, but if it is very variable the storage-room necessary to utilize it all may be too large,

while a small flow, if uniform, could be utilized without any storage at all (except where it is desired to concentrate

the power into less than twenty-four hours). But the remaining factors above named affect very materially the

flow of streams, both in amount and in constancy, viz, soil, forests, lakes. The effect of these is felt in so many

ways that it would not be the place here to discuss them extensively. But, as showing what principles have

guided me in making my estimates of the flow of the various streams, I may be permitted to sum up here briefly

these effects. A deep and porous soil, if underlaid by an impervious stratum, down to which the streams have

cut their beds, has the efl'ect of diminishing the evaporation and rendering the flow of the streams more constant.

In. some cases, however, and especially when the streams have not cut down to an impervious bed (that sheds the

water that percolates to it), a deep and pervious soil is accompanied by considerable lossby flowage in subterranean

courses, so that the flow of the streams may be diminished. It does not seem as though this were the case in the

southern states. The action of lakes in regulating flow is evident, but it is next to impossible to estimate it

numerically. They exert a more important influence in this respect than any other factor entering into the

question. As regards forests, I am constrained to speak of their action somewhat at length because of the fact

that, on account of the climatic conditions in some parts of the district under consideration, their influence may be

overestimated. Although authorities are not agreed as to whether forests increase the actual amount of rainfall,

the weight of evidence seems to be tending to prove that they do not. All are agreed, however, that they act as

great regulators of the flow of streams. According to the results of the experiments at the Bavarian experiment

stations the action of forests is as follows :'

1. They decrease the temperature of the ground, but in winter the effect is inappreciable.

2. They decrease the. temperature of the air during the daytime, but in winter to an inappreciable extent, and

increase it during the night in winter much more than in summer.

3. They have no influence on the absolute humidity of the air, but they increase greatly its relative humidity,

and to a large extent at all seasons, but greater in summer than in winter.

4. They decrease evaporation from a free water-surface, and to an almost equal extent at all seasons, and also

the evaporation from moist earth.

5. Trees themselves evaporate so much that the total evaporation from w00ds is greater than from open ground.

6. They decrease the amount of rainfall which reaches the ground by intercepting part of it by their leaves

and branches. ‘ - .

7. They exert no influence on the distribution of rainfall throughout the year. -

8. They have but a small effect, if any, in increasing the rainfall, but that effect is much greater in summer than

(in winter, and increases with the elevation above the sea. -

9. They have no appreciable effect in increasing the total quantity of water penetrating the ground, but in

winter they decrease that quantity, while in summer they increase it very considerably. The forests, therefore,

diminish the quantity of water flowing directly from the surface in summer, and by storing it up, to be given out

gradually, contribute to the constancy of the streams. (See page 20 for further remarks.)

I will now proceed to explain the general method I have followed in estimating the flow of the streams in this

district. In calculating the amount of water-power available I have considered the flow of streams chiefly with

reference to four quantities, viz : ‘

1. The absolute minimum flow.

2. The minimum low-season flow.

3. The maximum flow available with storage.

4. The low-season flow in ordinarily dry years, but not the driest.

a. The absolute minimum flow determines the maximum power which the stream will afl‘ord, at a given point,

at all times,- but as this minimum flow generally occurs during a period of not over a few days at intervals of

several years, it is not of so much importance as the other quantities, and. if only this flow is utilized there will be

a large amount of water wasting, even in the low season, for years in succession. The amount of this flow is best

approximated to, probably, by assuming a certain discharge per square mile of water-shed, varying with the area

of the water-shed and the local and climatic conditions.

given in the table on page 20.

b. The minimum low-season flow is the smallest average amount flowing during a period of from six to three

weeks, generally in summer, when the stream is at its lowest. In most years, the average flow during the season

of least flow exceeds this amount. It may therefore be depepded upon at all times, except for intervals of a day

  

’ EDERMAYER: Die physikaliachen Einwirkimgen dca Waldes auf Lufl and Baden, und seine klimatologische and hygienische Bedeulung.

Berlin: 1873.

In estimating this flow I have made use of the results

(576
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or two, perhaps several days at a time, during which the flow approaches its absolute minimum, and may be

rendered available at all times by a small amount of storage. In ordinary years there will be an excess almost all

the time.

This minimum summer flow can probably be best estimated by comparison with experimental results, some of

which are given in the table on page 21. But in most cases I have estimated it as follows:

1. Seven-tenths of the mean annual rainfall may, in general, be considered the minimum rainfall. _

2. Forty per cent. of this may, on the average, for tolerably large drainage basins, be considered to be discharged

by the streams, subject to variation, however, according to local and climatic conditions; but in no case should the

amount determined in this way as the total amount discharged in a year exceed say 10 to 13 inches. If it does,

not over 10 to 13 inches should be assumed. The storage necessary to render this flow available at all times I am

_unable to calculate with the data at hand. .

3. The distribution of this flow through the year may be estimated from the results of the table on page 21,

bearing in mind, however, in estimating the coefficient which expresses the proportion of the mean 111011wa rainfall

which is discharged in the driest month, the various remarks concerning the district considered, on pages 22

to 24.

0. By increasing the storage-room a larger flow may be rendered available. In regard to the amount of

increase possible, I have assumed that 10 to 13 inches is all that can be depended on permanently. Perhaps

11 to 13 inches may be assumed for New England and the middle states. In the region we are considering,

according to the remarks on pages 16 to 18, I have modified these figures by taking them somewhat smaller,

on the supposition that the percentage of rainfall discharged is smaller. This will agree pretty closely with the

available annual flow in very dry years; for if we take 40 per cent. of the rainfall as available, and 0.7 of the

mean annual rainfall for the rainfall during a dry year,‘ we shall have for a rainfall of 40 and 50 inches, respectively,

11.2 and 14 inches available. '

Any calculations respecting the amount of storage necessary can only be rough approximations, and may,

perhaps, prove entirely fallacious, on account of the total absence of data regarding the flow of the streams in different

months. A comparison and a study of all the data that I can find regarding other streams has led me to the

opinion that the storage necessary to render the above quantity available will be between 2 and 4 inches on the

water-shed, varying according to the various local and climatic conditions (see pages 8 to 16) and according

to the area of the water-shed, being greater for small water-sheds than for large ones. But this is a very rough

approximation. ‘

d. The mean low-season flow in dry years (but not the driest) I have approximated by taking 11 to 16 inches

of rainfall available, and taking a certain proportion of this as the amount flowing in the one or two months

of the season of low flow, according to the table on page 21, modified somewhat according to circumstances; or, in

many cases, by simply increasing by one-seventh the estimate of the minimum low-season flow. Without storage,

this flow may generally be depended upon, except in low seasons of very dry years, when the supply may be

deficient for several weeks at a time. In ordinary years one-quarter more may be calculated upon.

In all cases referring to low-season flow the flow will generally be at least twice as great for nine months in

the year. ,

Any attempt to utilize the mean annual flow would result in failure of supply in very dry years.

It is a question to be determined in each case separately, from financial and other considerations, how much

power it will be desirable to utilize, with due consideration of such points as the length of time during which the

supply will fail and cost of supplementary steam-power. '

In view of the uncertainty of this subject, the estimates which I have made must all be considered only rough

approximations, but on account of lack of data I am unable to make them more reliable.

 
I“ FANNING: Treatise on American Water-Supply Engineering.
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The following tables have already been referred to, and are compiled from various sources:

Table showing extremes of flow for some American streams.
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Merrimack .. .................... l a, 59s 00

Merrimack . . Lawrence ......... '4, 136. 00

Concord ..... Lowell ............ 352. 00

Sudbury ..... Ii‘rsmingham ...... 78. 00
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Hale‘s Brook, .................... 24. 00
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Ohio ......... Pit-sturg ........ 19, 900. 00

Potomac ..... Cumberland ...... 920. 00

Potomac ..... Dam No. 5 ........ 4, 640. 05:

Potomac ..... Great Falls ....... ii, 476. 00

Rock omit. Hoyle‘s mm ...... 04. 40

Kannwha . . .. Charleston pool . .. 8, 900. 00
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..... Lakesandartiflcialres 1,638.00 0 414 J. B. Francis, quoted

ervoirs. Wooded. by J.I'.Kirkwood.

..... Lskesandartificiulres- 96, 782 2, 192. 00 44 0.530 C. Herschel.

erva'rs. Wooded.

............................. 4,449 59.84 74 0. 170 . C. Herschel.

..... Hilly and swampy. 3, 228 2. 80 1,153 0. 036 A. Fleley.

One-sixth to one

eighth wooded.

..... Hillyandrolling................. 44.00 0.188 J.P.Kirkwood.

........................................ 3.24 0.135 J.I’.Frlzell.
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1879.
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swamps. Hilly. W. Howell.

..... Hilly and rolling. 350, 000 2, 000. 00 175 0.300 . Ashbei Welch.

Many lakes. Well
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..... Hilly and rolling. N0 307. 0 0. l7 ,
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153 Narrow valleys. Steep 02, 772 363. 00 255 0. 0783 ....... Quoted by W. R. Huh
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lakes. '

244 Country more open. ........... 1, 063. 00 ........ 0. 003 ....... W. R. Hutton.

No lakes.

18 ................................... 7. 50 ........ 0.114 0. 458 Quoted by W. R. Hui,
vton.

270 Mountainous. Stoop. 120, 0001; 1,100. 00 110 0. 123 ....... Gill, Scott, and Hut
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60 Mountainous. Steep. ........... 97. 00 ........ 0.120 ....... McNoill.
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..... Mountsinons in upper 1,aoo.o+ 0.191' H. D. Whimsmb and

part. No lakes. W. E. Cutshsw.

Wooded.

..... Opcn. Clayundloam. 0.198 W. C. Kerr, low

No lakes. Few ex- water.

tensive woods.

 
 

 

  

 
  

 

680



SOUTHERN ATLANTIC WATER-SHED. 21

Table of monthlyflow in dry years.
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g Flow in inches on water-shed. Ratio of monthly to mean flow.
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Groton ....................................... 339 0. 20,0. 35,0. 5310.630. 87,0. 91,1. 52 1. 63'1. so 1. 00'2. 082.27 14.72 0. 1s 0.290.439.51'0310.771.241.331.41 1.55 1.701.115

Concord . aszJo. 25,0. 32'0. 30,0. 43,0. 540. as o. as 1. 07 1. 30,1. 70 2,115 a. a2 13. 33,0. 22 0. 29'0. 32,0. 30,0. 400. 61,0. 76,0. as 1. 22,1. 53 1. 94 s. as

Merrlmack ....... . .......................... 4,136 0.680. 100. '11 0.851.0031. 13 1. 30 1. 53,1. 022. 55 r. 22 5. 42‘ 21. rain. 380.400.440. 480. 51 o. 64.03-10.87 1. 1211.4 L833.08
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Connecticut ................................. 10,234 0. 050. os,o.71,0.15a 28,0.901. 28,1. 51,1.80,-2. 02,3.224. 71 19.16,,0.4l,0.43,0.45,0.46,0.55,0.56,0.80,0.9511.131. 2.05205

Schuylkill' .................................. 1,800 cameolo. 38,0.40 0. 53,0. 620. 18:11.1”. 118,0. 93,1. 081. mi 8.50,,0. 311,0. 42,0. 54,0.57|0.75|o. 82,0. 96,1. 12,12413 1.52224
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Table of monthly average flow for a series of years.
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Groton ...................................... 339 ,0. 5610.95,]. 12,1. 21,1. 43,1. 22,2. 30,2 5v,:1. 71's. 02,3. 004. 00 25. 35,0. 20 0. 45,0. 53,0. 51,0. 68,0. 86,1. 09,1. 21 1. 31 L 1:11. 70 1. 90

Concord ..................................... 35;», 0. 39,0. 40,0. 51,0. 01,0. 10 0. 96,1. 25,1. 52,1. 92,2. 38,3. 00 4. 80, 1a 02 0.2510.30,0.33|0.39,0.49|0.62,0.81,0.98{1.21 1. 53,1. 93,3. 111

Merrimack .......... .. ........ 4.130,o.77,0.ss,1.06,1.20,1.521.802.12.2.49,a.0a,s.1s,4.eae50| 29.25 0. 31,0. sale-13,0. 51,0. 61,0. 72,0. 85,100}. 22.1. 501. st 2.03

Connecticut ................................. ,10, 2341,0176“). 85,0. 01,1. 10 1. a4|1,5s 2. 00,2 30,2 81,3. 22,2 52,1126, 21. 75 ,0. 33,0. 31,0. 39,0. 4110. 58,0. 68,0. 87'1. 02'1. 21,1. 41,1. 96,2. 11
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Table of monthlyflow in dry years of streams of small drainage area.
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Cochituate................................ 10. 00,0. 08 o. 41 0. 411,0. 47,0. 70 0. 88,0. 07 1. 03
. I I l I 1 I l I | l l

I ‘ I , l1.111.31.1.47,2.26,11.15 0.090.140.500.519.750.951031.111.20‘1.411.5s'2.43

! I H

.

 

. | , l |Croton, Western Branch ................ 20. 37l 0. 10,0. 1710.46,0. 53 0. 67,0. 84_0. 9811.02 2. 31 3. 37,3. 41,5. 40 19. 26 0. 06;0. 10 0.28 0. 33b. 42:0. 52 0. 61‘0. 64 1. 441.2. 10 213,3.37

Sudbury................................ 76. 30 ,0. 11‘0.16‘0.25,0. 39,0. 57 0. 79,1. 06,1. 40 1. 79 2. 21,2. 77,5. 09, 16. 59,,0. 08,0. 11,0.18 0. 28 0. 41,0. 57 0. 77,1. 01 l. 2911. 60 2. 0113.69

Passaic headwaters ......................... 50-100,,0. 11,0. 15 0. 21.0. 27 0. 49 0.67 0. 90 L 22 L 77 1. 87,2.13 3. 65 13. 44‘ 0.10,0. 13 0.19‘

11||| 11H

'Clnrles G. Dan-sch, in Engineering New, April 3, 1880, p. 122.
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The month of least flow (the driest month) varies considerably from year to year, falling sometimes in the

summer and sometimes in the winter, and the months do not succeed each other in the order of dryness. As a

rule, however, the driest mon-ths fall in summer, although sometimes the difl'erence is not very pronounced. (See

a paper by Mr. Clemens Herschel, “The Gauging of Streams.” Transao. Am. Soc. Giv. Engra, vol. vii, 1878, p. 236.)

The last three tables are principally from Mr. Croes’ report to the Newark Aqueduct Board.

In describing the separate water-powers I have therefore given four estimates. For convenience of reference

I will recapitulate them here, noting briefly their exact meaning:

1. ABSOLUTE MINIMUM can be depended upon always, and with no storage at all. Large waste all the

time, except for a few days at a time in intervals of several years.

2. MINIMUM LOW-SEASON FLOW, with no storage, can be depended upon at all times, except for a short

time in some dry seasons—perhaps for a. few days in the dry season of each year. With small storage can be

depended upon all the time.

3. MEAN FLOW IN VERY DRY YEARS.-Ma:m'mum amount permanently available with storage. Storage capacity

as already discussed. With larger storage a greater amount could perhaps be utilized for several years in succession,

but not permanently.

4. LOW-SEASON FLOW IN ORDINARY DRY YEARS, without storage, can be depended upon generally, except

in the low season of dry years, when the supply will be deficient for, perhaps, several weeks; in very dry years,

when the supply will be deficient for a longer time, and in ordinary years, when the supply may be deficient for a

few days at a time; can be rendered permanently available by storage. The low-season flow of ordinary years can

be depended upon less than the above, but generally for nine months of every year.

TIDAL WATER-POWER. '

There is no tidal power either used or available in the district considered, partly because there are no facilities

for storing water, and partly because, as is evident from the topography of the country, there are no facilities for

location of buildings on a low and swampy coast. . .

TOTAL AVAILABLE POWER.

It is customary to attempt to estimate the total available power of a. district by assuming the average elevation

31nd the quantity of water discharged. Such estimates have little value, because a large proportion of the power

so estimated is, in fact, unavailable, on account of topographical features. In regard to the region under

consideration, however, it is to be noticed that as the elevation of the Atlantic plane, at the foot of the mpgntains,
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' is much greater than in the states farther north, varying from 1,200 feet in North Carolina, at the sources of the

Catawba, to 500' feet in Virginia and 100 to 300 feet in Pennsylvania,t the total theoretical power in the region we

are considering will be very large in proportion to its area, especially if we exclude the eastern division from

consideration.

After having presented the general features of the district under consideration, briefly pointed out the general

principles relating to the amount of power available, and explained the method used in calculating it, it is now only

necessary to show how, in the application of those principles, the general characteristics of the region show their

effects and are to be taken into account.

6.—GENERAL RESULTS.

1. It follows from the position of the region that the warm and moist SW.‘winds from the Gulf of Mexico

ltraverse its whole extent. Hence the rainfall is greatest (62 inches) in Alabama and southern Georgia, while the

evaporation is comparatively small, because the air is moist, and the rainfall diminishes to 44 inches and less in North

Carolina and Virginia, while the air becomes drier and the evaporation greater. Above North Carolina the greater

part of the rain comes from the Atlantic, while south of Virginia most of it comes from the Gulf. This fact—that the

evaporation increases toward the north—has an important bearing on the flow of the streams, which will be referred

to further on.

2. From the topography it follows that all the water-power of importance is in the middle division. In the

' eastern division the streams are too sluggish, and in the western they are too small and inconstant. Although the

middle division is very favorably disposed for water-power, it is unfortunate that in the eastern division, just where

the streams are the largest, the conditions are not favorable. The middle division is, topographically, very

favorable for power. The fall of the streams is great, but as a whole tolerably uniform, and their volume

moderately large. They cross the ledges of rock at large angles, forming many rapids, rifts, or falls in all parts of

this region. These ledges, being composed of hard, durable, and impervious rocks, generally granite or similar

rocks, insure the permanence of the powers, and afford everywhere good sites for dams. The shape of the river

valleys is such as to render the utilization of the power in most cases easy, there being only a very few instances of

anything approaching the caiion structure. The facilities for storing water are, on the whole, good, though the

shape of the valleys does not seem to be particularly favorable; for in the mountains the fall is too great and_the

valleys too narrow to afford large reservoir room, while lower down the rivers are bordered by fertile bottom -lands,

which it might be inadvisable to overflow, and besides, as the streams are tolerably large, it would be difficult to

store suflicient water to increase the power much. In the matter of storage this region is notably less favorable

than such states as Maine and Pennsylvania. The absence of lakes, also, operates unfavorably on the volume and

constancy of the streams, especially in the upper parts, and this is counteracted by the action of the forests perhaps

to a less extent than might be supposed. (See below.)

The country in the middle division being moderately hilly, the rainfall is neither precipitated suddenly into

the river channels, rendering them subject to sudden freshets, nor is it discharged too gradually, so as to render

the evaporation abnormally large. On the contrary, the depth and perviousness of the soil, the fact that it is

everywhere underlaid with hard and impervious rock, and that the rivers have cut their channels down to this

rock-bed, contribute to the volume and constancy of the streams, and diminish the loss by evaporation and by

subterranean flowage. This depth of soil, serving to store the waters, is especially beneficial in view of the

variability of the rainfall, in which respect some parts of this region stand at a disadvantage, which is thus, to

some extent, compensated for. In Maine, for instance, the soil is very shallow compared with that in _North

Carolina, but the rainfall is very equally distributed throughout the year. (See page 17 for further remarks on

this subject) _

3. The influence of the forests in the western division is favorable, yet not to such an extent as might be

supposed, according to what has been said regarding the influence of woods in winter and in summer. In fact,

there is reason to believe that at least in the northern parts of the region considered less water pcrcolates into

the gro'und in winter, to be stored and given out by springs, than in open ground. From the experiments which

have been referred to, the conclusion has been drawn for Germany that the cutting down of forests has the effect in

winter of increasing the discharge of springs and causing a higher average stage of the water in the streams than

existed beforeslL In hot regions, and in summer, the cutting down of woods has the opposite effect, butit does not seem

improbable that, for the district considered, the effect would be to a certain extent as stated, especially if (as is the

case in the western part of the district in many cases) the rainfall is greater in winter than in summer. For this

reason it is easy to overestimate the effect of the forests as regulators of flow. Their effect is certainly very much ‘

smaller than in regions where the rainfall is greater in summer than in winter, in which case their efl‘ect is very

beneficial and only exceeded by that of lakes or artificial reservoirs and surface materials. The fact that the

  

" Guyot.

tEBERMAYER: Die phyaikalischen Einwirkungen dea Wald“ auf Lqu and Bodm, und seine klimalologische and hygienische Bedeutung.

Berlin, 1e73, p. 2'23. -
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mountains in this district are covered with soil is one of great importance, and on this account the flow of the

streams will be much more constant than it would otherwise be. ‘

4. I have already alluded to the winds and the position of this region as afi'ecting its water-power. As regards

temperature, it is, of course, higher in this region than in New England. In summer the difference is some 12°; in

winter, over 20°; and for the year, in the middle division, 12° to 15°. The average temperature in winter is far

above the freezing point; hence the streams rarely freeze over. Trouble with ice is almost unknown, and, in this

respect, this region has a great advantage over the more northern states, which is, however, partially offset by the

fact that the evaporation is greater.

Mr. Wells, in his report on the water-power of Maine, dwells upon the fact, which he says is founded on the

testimony of persons who have had the largest and most varied experience in manufacturing in Maine and other

states, that operatives can accomplish much more in winter than in summer, or' in cold than in warm states. I

quote Mr. Wells’ remarks on this point:

It is well known that at the large majority of manufacturing labors the burden of the day’s work is felt by the operative to be much

heavier in summer than in winter. The cold of thelatter season can be so guarded against and mollified that throughout the whole establish

ment precisely, or very nearly, that temperature can be secured which is most contributive to vigorous exertion. But the heat of summer,

pervading and penetrating everything, and brought in at every open window with the necessary supplies of fresh air, cannot be shut out.

It cannot be qualified. It oppresses the worker with a languor rarely experienced in out-of-door avocations, and renders it impossible

for him to do so much or do so well as he can easily do in cool weather. Accordingly, the evidence is that in Maine,where the summer

temperature is low, where it rises above the point of comfort for but a few days for the whole season, operatives, circumstanced equally in

every other respect, accomplish more than in the interior and more southern states by the truly remarkable fraction of 10 per cent.

It must, however, be borne in mind that although in warmer climates the operatives are unable to accomplish

so much, yet, on the other hand, the expense for heating the factory buildings is greatly reduced, and that, further,

as the operatives can live more cheaply on account of not needing so much artificial heating in their houses, their

wages may be much less in proportion. In fact, it is stated that the wages paid to operatives in cotton factories in the

southern states is 34 per cent. less than in the New England states." The table of maximum observed temperatures

shows that the maximum observed temperature in Maine is about the same as in Georgia. The following table of

the mean temperatures of the hottest and coldest months of the year will enable a comparison to be made between

the New England states and the southern states, and will show that the difl'erence is not so great as is generally

Supposed.

Table ofmea/n temperatures of hottest and coldest months in various places.

  

 

  

  

  

  

  

 

  

 

Number of l Mean tempem- Mean tempers

Phce. years ofob tux-es of hot- tures of cold

servstion. test month. , est month.

. Yrs. Hos. Degrees. Degrm.

Bath, Me.................................... . .......................................................................... 1.0 7 68. 71 23. 2'1

Cnstine, Me........................................... 40 0 64. 82 21.41

v Brunswick, Me ........................................................ 51 8 67. 44 20. 10

Newport, R. I .................. 34 8 70. 99 25. 84

Providence, R. 1,. ............... - 40 ‘ 0 70. 14 I 29. 40

New Haven, Conn......................... 86 0 71. 60 26. 46

Hartford, Conn ................................. 16 7 72. 14 29. 11

Manchester, N. H ............................... 14 1 72. 94 23. 84

New York, N. Y ................ 24 5 72. 03 29. 36

Newark,N.J............_...:.. El 11 75.06 29.78

Philadelphia, Pa ................ 51 0 z 75. 20 29. 40

Harrisburg, Pa .....................,................................................................................... 2s a ‘ 18. as so. 67

Baltimore, Md ..................................................................... .... ................................ 36 0 '77- 35 33. 00

Washington, D. C ............... 12 3 78. 26 34. 00

Fortress Monroe, Va............................... .. ........................... ‘- ...................................... 45 5 78. 73 4L 10

Fort Johnston, 11.0 .......................... .......................................................................... 15 1o 81. s4 40. 10

Chapel Hill, N. c................ 2o o 78. as 40. 4o

Asheville, N. C ......................................................................................................... e s 74. 00 37. 00

Aiken, S. C ...................................................................................................... 8 8 '78. 80 44- 15

Camden, 3. C .............. ' 9 9 80. 64 42. 71

Charleston, 8. C .............. ' 24 8 80. ‘22 49. 38

Columbia, 8. C ................ 4 ll 78. 7B 4B. 71

Fort Moultrie, S. C ............ 32 11 81. 94 50. 28

Athens, Ga ______________________ 6 6 76. 33 I 44. 53

Atlun'a, Ga..................... . . . . 5 2 77. 50 ‘ 40. 90

Augusta. Ga .......................................................................................... -. ................ 21 7 82.16 f 40. as

l

 

 

*Address of Ben. E. Steadman, before the convention of the Georgia State Agricultural Society, August, 1876. According to the

census of 1870, the average wages paid to operatives in cotton factories in various states was as follows, in dollars, per annum: Maine, 272;

New Hampshire, 311; Vermont, 277; Massachusetts, 311; Rhode Island, 810; Connecticut, 270; Pennsylvania, 276; Maryland, 236;

Virginia, 132; North Carolina, 130; South Carolina, 230; Georgia, 222. The wages will depend somewhat on the quality of goods

manufactured, but the average is evidently much less in the south. r

i ‘3



24 WATER-POWER OF THE UNITED STATES.

Most of thestations in the southern states are in the eastern division, where the weather is much warmer than in

the middle and western divisions, where the water-power is. The table shows that at Athens and Atlanta, Georgia,

which are the best types of the middle section, the mean temperature of the warmest month is not much difi'erent

from that in the middle states, although Maine, it is true, has a lower temperature by some 10°. It seems to‘me,

however, that this efl'ect of temperature has been overestimated, and that, so far as it alone is concerned, the

advantages in the southern Atlantic states more than counterbalance the disadvantages. '

5. As regards the rainfall, its distribution throughout the year on the water-shed of each river is to be carefully

considered. Variability in this distribution may not be a disadvantage, but on the contrary, if the summer fall is

greater than the winter fall, the flow of the streams will be more .regular, other things being equal. In determining

the ratios to be used in estimating flow I have been influenced by this consideration, and if of two streams, similar

in other respects, one has more rain in summer than in winter, and the other more in winter than in summer, I

have taken the minimum flow of the former considerably greater than that of the latter. Differences in the

evaporation in difl'erent parts of the district also come into consideration. If the other climatic conditions remained

the same, the effect of variability in the rainfall would be seen in a corresponding variation in the flow of the

streams, and in those seasons when most rain fell the flow of the streams would be greater. Yet in the New England

states, as well as in the southern states, the streams are lowest in summer, even when more rain falls in that season,

showing that the evaporation in that season is more than sufficient to' make up for the greater rainfall. It is true

that in the North there is a winter drought, caused by the snow lying so long on the ground, so that little of the

precipitation reaches the streams; yet, although in some cases the driest month, or the month when the streams

are lowest, falls in the winter, in general the summer drought is greater than the winter drought. On account of

the increased evaporation, the southern streams will, in all probability, discharge a smaller proportion of the

rainfall on their drainage areas than those in New England. Finally, the effect of soil and lakes must not be

overlooked in comparing this region with New England, and in estimating the flow of the streams.

The foregoing remarks have been made because it is necessary to present the principles which have guided

me in making my estimates. The conditions determining the flow are, however, so various, that they cannot all

be given due weight, even if they were all accurately known; so that the only safe guide in practical questions

regarding flow is a series of gaugings extending over a number of years. But as I have not a single such series

for the district considered I am obliged to resort entirely to estimate. Every engineer can form his own conclusions

from the data at hand, and many may not be disposed to approve of the figures given.

I.—THE CHOWAN RIVER AND TRIBUTARIES.

THE CHOWAN RIVER.

The first river south of the James worth considering is the Chowan, for although there is no water-power on

the main stream there is some on the tributaries. The Ohowan is formed by the junction of the Blackwater and

Nottoway rivers, nearly on the line between North Carolina and Virginia, whence it flows nearly south into Albemarle

sound, between Hertford and Bertie counties on its right and Gates and Ghowan on its left, entering the sound at

its western extremity. It is navigable for its whole length—about 38 miles in a straight line, and perhaps 60 by

the river. Its total drainage area is about 4,870 square miles, and its principal tributary is the Meherrin, which

enters from the west. It flows, with a sluggish current, through a low and swampy country, entirely below the fall

line, with large portions subject to overflow at times, and possesses no water-power whatever, used or available.

The principal town on the river is Winton, the county seat of Hertford county. The trade on the river is of

considerable importance, large quantities of cotton, corn, wheat, tobacco, lumber, and fish being shipped.

THE MEHERRIN RIVER.

This stream is the most important tributary of the Chowan. It rises in Charlotte, Lunenburg, and Mecklenburg

counties, Virginia, flows a little south of east, forming the boundary between Lunenburg and Mecklenburg counties;

thence flows through Brunswick and Greenville, and between Greenville and Southampton counties, Virginia, and

finally through Hertford county, North Carolina, emptying into the Chowan several miles above Winton. Its

length, in a straight line, is about 100 miles, but is considerably greater by the river; It is navigable beyond the

North Carolina line, a distance by the river of over 30 miles. The principal towns on the stream are Murfreesboro’,

North Carolina, about 15 miles from the mouth, and Hicksford, Virginia, about 50 or 60 miles from the mouth.

The drainage area of the Meherrin comprises about 1,675 square miles, about half of which lies below the fall

line, and in which the river is a sluggish stream, with a bed of clay or sand, and perhaps occasionally a ledge of

rock. Its banks are subject to overflow, and the adjacent bottoms or low grounds are covered with extensiVe cypress

swamps and pine woods. In this part of the river there is, of cOurse, no water-power. Above the fall-line the country

is not so level, the bed of the stream is more rocky, and the banks are not so subject to overflow, although them

are stillcgftensive low grounds which are flooded at times. The soil is sand and clay, and very fertile; the country well
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VIII.—-THE EDISTO RIVER AND TRIBUTARIES.

THE EDISTO RIVER.

The streams flowing into the Atlantic between the Santee and the Savannah are, in general, valueless as sources

of water-power, only one of them, the Edisto river, being worthy of mention. They rise for the most part below

the fall-line, flow through a low and swampy country, and are entirely without power, except on some of their small

upper branches, which belong to the class of sand-hill streams. The Edisto river, however, rises farther inland

than the others (both of its forks having their sources in Edgefield county, above the fall-line), and some of its

branches are worthy of mention. Although these streams cross the fall-line, there are no falls of importance on

them so far as I could learn, or, if there are, they occur 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 Edisto. 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 afi'ord 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, described

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 can give no information regarding

particular sites. -

Table of power utilized on the Edisto river and tributaries.

    

 

  

 
  

 

: W A A, B

Stream. Tributary u» what. sum County. Kind of mill. g E

2 E a

i Fat.

Tributary to ............... Edisto .................. South Carolina ........ Baniwell .................... Saw............................... 2 20. 0 28

Do ................... 1....a0 ......................... do ............... .__.do ....................... Flourmdgrist.................... 2 mo 10

Do ................... 4.. . .do ......................... do ............... . . . .do ....................... Cotton-gin ...................... 4 30.0 21

Do ....................... do ......................... do ............... Orangehurgh ..... Flour and grist .................... 8 81. 5 86

Do .......................do .........................do ............... . . . .do ..................... Saw............................... 9 97. 0 112

Do .......................do ......................... do ............... . . . .do ....................... Cotton-gin ........................ 8 61+ ‘2

Do .......................do ......................... do ............... Aiken ....................... Flour and grist.................... 16 145. 0 209

Do .......................do .........................do ............... . . . .do ....................... Stone and earthen ware ............ 1 8. 0 40

Do ....................... do .........................do ............... . . . .do ....................... Saw............................... 17 152+ 326

Do .......................do .........................do ............... . . . .do ....................... Cotton-gin ........................ 4 14+ 21

Do.......................do ......................... do ............... Edgefield ................... Flour and grist .................... 2 20. 0 V 31

Do.......................do .........................do ............... _ Lexington ........................ do ........................... 4 46. 0 56

Do.......................do ......................... do ............... {.__.do ....................... s.“ ............................... a 51. a m

i i

 
 

  

IX.—THE SAVANNAH RIVER AND TRIBUTARIES.

THE SAVANNAH RIVER.

The Savannah river, which constitutes for its entire length the boundary-line between the states of South Carolina

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 Carolina, 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

about 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-basin of the river is long and narrow. Its total area is between

ten and eleven thousand square miles, the maps difl'ering to such a degree that it is impossible to determine it

accurately. That part above the fall-line, or the head of the Augusta canal, measures about 6,850 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 principal tributaries, viz:

Broad, Little, and Rocky rivers (the last two from South Carolina), which drain respectively 1,500, 530, and 240

square miles, as well as on the Tugaloo and Seneca, which drain respectively 870 and 908 square miles. 0f the 1071}

miles between Augusta and the head of the river 285+ miles are occupied by shoals. The general character of the
I drainage-basin is the same as that of the Santee,Congaree, and Broad rivers. The rainfall is about 50 inches,

distributed as follows: spring, 13; summer, 13; autumn, 10; winter, 14. It varies from 44 inches and less below

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 August. 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 deelivity of the Savannah river.

   

. i

M [Distance from i Elevation ‘ Distance be- Fall between ‘, Fall between

 

 

[ month. i above tide. ‘ tween points. points. | points.

' AAAAA i

Miles. . Feet ' Miles. Ii Feel. Feet per mile.

............................ 0.0 o o i I

1 .} -17Cf.0|‘ --. use -0.40

Steel creek ........................................................................... 170.0 68.8 2 33 0 ‘ m a o 31

Haynes' cut ......................................................................... 203.0 78.9 i i ' i .

' Ii -- 27.o,--- 29.1,----r.os
Silver blui!........................................................................... 230.0 | 108.0 ‘ , i

I . i} - - 18.0; - 22.41--- -1.u
August;............................................................................. 248.0 ' 130.4 _ i ,i

' i i} 10.5. 210.o;----2.51

Andersonville ....................................................................... j 355. 5 7 400.0 ‘

i I i

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 raih'oad 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 15 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 also made in 1874 by W. W. Thomas, civil engineer, for the city of Augusta.

Water-po-wers.—-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 Augusta for manufacturing

purposes, and for the better securing of an abundant supply of water to the city ”. Its original dimensions were as

follows: width at surface, 40 feet; at bottom, 20 feet; depth, 5 feet. It was soon found, however, that these

dimensions were too small to supply the demand for power and for water-supply, and the banks were raised,

increasing the depth to 7 feet, but still without increasing the capacity to a sufficient extent. In 1872 it was decided

to enlarge the dimensions very materially, and the work was commenced in March of that year, and completed about

the middle of the year 1875. An embankment was constructed on the river side, but on the land side the water

was not confined, except in places where cutting was necessary, but was allowed to flow back, cutting a contour

line from the surface of the ground, and forming a number of ponds at points where valleys run down to the river,
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having a total area of 275 acres, exclusive of what may be considered the canal proper. The total area of ponds

and canal is about 400 acres. The dimensions of the latter arc: length, 7 miles; surface width, 150 feet; bottom

width, 106 feet; depth, 11 feet; area of cross-section, 1,408 square feet. The bottom is graded to a fall of about half

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,

 

  

DAM AND BULKHEAD 0F AUGUSTA WATER-PO‘VER.

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, its

face sloping at an angle of 45°, 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 6'} feet. At one end are the locks and bulkhead, all built in the

most substantial manner of granite, laid in hydraulic cement, the stone having 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 at

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 such 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 fluctuations 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 showing in what

way and to what extent. The mills can generally be run at full capacity 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 city, water being leased to the diiferent mills at the rate of

$5.50 per horse-power. The method of determining the amount of power used is optional with the city engineer,

who can actually gauge the water consumed when the machinery is in full operation, or, if he ch00ses, 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
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to $822,000. This land includes fine building-sites, as well as space for operatives’ houses, the available fall between

the canal and the river varying between 33 and 40 feet. The accompanying map will show the location of these

lands.

The drainage area of the Savannah river above the head of the Augusta canal is about 6,830 square miles,

and the rainfall about 50 or 52 inches, distributed as follows: spring, 14; summer, 13; autumn, 10; winter, 15. I

have therefore estimated the power as follows:

Table of power at Augusta, Georgia.

 

 

  

  

- i i

State of flow (see pages 18 to 21). Dlggzge Fall 1 Fslggng? Horse-power available, gross.

Sq. miles. Feet. 1 Cubic feet. ‘ 1 foot fall. 1 33 feet fall. 40/eetfall. 50feet fall.

Minimum ................................................... . ........ 1 f 1. 700 193- 2 G, 375 7, 728 9, 660

Minimum low season ................................ .. ..... ... ...... L [ 2,100 ‘ 238.7 ‘ T, 877 9, 548 11,935

Maximum. Wm. mags . -- . 6' 830 '3“ ‘° 4°51 6. 0w 681- 8 as. 500 21. m 34. 090

Low season, dry years ......... l J , 1 2, 400 272. 7 v. 9, 000 10, cos 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 ofi‘ered by the canal and ponds would be suflicient to allow of the power used during 12 hours being increased

to some extent above that afforded 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. v

The power just described is one of the finest in the South. 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 difl'erent mills are entitled. The figures difl‘er from those in the statistics of the special agent on cotton-mills.]

  

 

Name and kind of mill. ‘ Fall. ‘ Horse-porter. Remarks.

' Feet.

1. Bummerville cotton-mills ................................................................... 32. 00 170.00 Hercules wheel. Fall ofil feet to tail

race at low water. Highest mill on

the canal 2 miles above the basin, or

lower on of main cam-L

 

2. Sibley Manufacturing Company, cotton .................................................... 38. 00 l, 000. 00 Now building. 100 looms and 3,000

‘ spindles. Expecttodouble capacity

‘ soon.

i

 

 

11.—WATER TAKEN FROM FHLST LEVEL AND DISCHARGED T0 SECOND.

 

\
1. Enterprise Manufacturing Company, cotton ................................................. l ' 16. 44 1 395. 00 1

2. Augusta flour-mills .......................................................................... i 13. 00 ‘ 200. 00 ‘ John M. Clark's Sons. Have lately in

‘ creased power above that given.

3. Augusta cotton factory ..................................................................... 1, 200. 00 1 850 horse-power actually used.15. 25 ‘

  

III—WATER TAKEN FROM SECOND LEVEL AND DISCHARGED TO THIRD, OR TO RIVER.

 

.Schley’s 12.07
  

1 54.50 1

2. Globe cotton factory ....... .. . .. ......... i 12. 30 _ 91. 00 , Johu M. Clark's Sons.

3. Augusta Paint Company ........... . .l 12. 30 25. 00

4. Southern Cross cotton factory ...... 12.20 i 61. as i

s Cottonseed-oil mill 11.50 56.00!

6. Excelsior flourmill ........................................................... l 11. 00 152. 00 1 George T. Jackson & Co.

'I. Foundry and planing-mill. . . 11. 00 13. 00 ‘ Pendleton & Bro.

8. City water-works pump .................................................................... ll. 00 45. 00v [

9. Arctic Ice Company....................................................................... 11. 00 62. ‘26 '

l0 . Crescent flour-mill .......................................................................... 10.03 125.00 ‘ L. F. ‘L L. J. Miller.

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

shoal, with a fall of 35 feet in 5 miles. The average width of the river is 600 yards. The head of the shoal is
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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 ofl'er good sites for power, to determine which a survey would be necessary. The most important shoal,

however, is Trotter’s shoal, which is 7 miles long, with a total fall of 74.88 feet. The head of the shoal is at the

mouth of Rocky river, South Carolina, and the foot 5 miles above the mouth of Broad river, Georgia. This

shoal probably offers the finest power on the river above Augusta, and is now almost entirely unntilized, being

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, 800 yards wide. The banks are said to offer no difficulties as regards the construction of canals or

buildings. The river rarely rises so much as 10 feet during freshets, and there is of course no trouble with ice.

Fine building-materials—granite, timber, clay for brick, and soapstone—abound in the neighborhood, and iron and

gold are said to have been found close by the river. The surrounding country is well adapted for the cultivation of

corn and cotton, the climate is healthy, and although the site is at present rather inaccessible, being about 15 miles

distant from Elberton and Abbeville, the nearest railroad points, yet the proposed Savannah Valley railroad will

pass close by the shoals on the South Carolina side, while the Hartwell and Augusta railroad, now talked of, will,

if built, pass close to them on the Georgia side.‘I As regards water communication, it may be mentioned that

steamboat navigation can probably be opened up to the foot of the shoals, the estimated cost of securing a channel

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 Trotter’s shoals.

  

‘ Rainfall.

  

 

 

  
  

 

 

l . _
State of flow. 021138" Fall. u g; I § P1821,“ng Her-ewgvrlszsfvflihble

\ E 5 I a E 5
zr '1'} I <1 B P‘ I

Sq.mila. Feel. In. In. In. In. iIn. Cubic feel.! lfool/all. 75 feet fall.

Imimum.......................................................................... i . 670 76. 1 5, 700

Minimum low season ........................... . .................................. l 950 108. 0 8, 100

Maximum, with storage ............................................................ } “64 | 74-88 1'5 1" 1° . 16 55 { 2, 550 290.0 21,750

Low season, dry years ............................................. . ............... l ' l, 075 122. 2 9, 165

l

  

  

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. It is proper to say, however, that

every one whom I questioned regarding it said it afforded one of the finest powers they had ever seen. It is

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; Gregg’s

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

McDaniell’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 Augusta except at one small woolen-mill. To determine the availability of these

shoals personal examination would 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 fa-ll

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 blufi'y, 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 5 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.
 

' Information from Colonel James Edward Calhoun. t Annual Report of Chief of Engineers, 1879, p. 749.
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Summary of power on the Savannah river.

I  

 

 

   

   

 

 

 
 

  

   

  

 

 

 
  

I Horse-power available, 5 I
a I Rainfall. Fall. mam, Utilized. I

z I 1 1 I 1 ' k 1 'c' I ,3 I . I

. H 0

Place. E , .3; I I ’9 _ E . , '5,- E- I '53 I Remarks.

I - I g 1 . - s 5%. . = .11 i I ..'g I

8 . w - ‘ 5 . .1 5 55 a ‘ is 2. = -
d A 1

a: .11 5’15 111‘; 1 1 i" it E“ 1: -8,E I I I I :: '0 a - 1 fl '"

1:: I 1:. i? w 1 <1 B I >1 1:: I .3 >1 | s >1 .3 E E :3
I ._A.,,m,i_.__, .

Miles. I!Sq.m1'les. In. In.I1n.IIn. In. Feel. I Feel.

Augusta ..................... 000 I 8.830 14 I 13 ‘ 1o 15 52 103-40 71111113.. 5,315 I 7,377 22,500 0,000 5,050 as ...... Seedeecriptiou.

Blue Jacket lhonl ............ 19.00 5,800t 14 I 13 I. 10 15 1 52 10 600feet. 1,650 I 2 050 5,800 2 350 ...................

Long shoal ................... 30¢ 5,155 14 13 I 10 15 I 52 115 51111100.. 5,100 ' 0,350 18, 000 7,250 ....................

Trotter's shoal ............... 04.00 11.004 15 14 1 10 1e 55 75 1 miles._ 5,700 a, 100 21,750 9,165 ....................

Cherokee shoal .............. 75.50 2,212 15 14 10 10 65 9 0.5mile.. 500 800 2,100 900 .................... , only powerutmzedu

Bowman's ledge ............. 83.00 .......... 15 14 10 18 55 8 120 feet. ....... ............................................ I for small grist- 0t

Gregg's shoal ................ s5 50 2,100 15 14 10 10 55 14 1 111110.. 825 I 1,150 a, 200 1, 525 .................... “aw-“"1”

Middleton‘s shoal ............ 88.50 2,078 15 14 1.0 16 55 18 1 mile... 1,060 I 1, 500 4, 000 1, 700 ....................

Fen-111’s ledge ............... 80. 75 .......... 15 14 10 16 55 3 360 feet . ........ I ............................................

McDaniell‘e shoal ............ 0.150 1,000 15 14 10 10 55 30 5111111». 1,600I 2,275 o, 100 2,500 ....................

_ _ I ___.

TUGALOO RIVER (see beyond).

i l 1 W1 |

HIM'I shoal ............... 110.00 “5 15 15 1° 16 56 39 1‘ mile. 936 I 1, 181 1,287 0 0 0 I No we:“Won

Guest's shoal ................ 11a50 m 15 15 1o 15 5e 11 I 1 mile... 515 450 1,550 520 0 o 0 "1° 1'1"!

I

SENECA RIVER (see beyond).

rm'u lhflll ............. 118.00 740 15 15 10 16 56 60 I 2 miles.. 1,290 1,700 5,620 1,950 0 0 0 Nghpoger utilized on

e ver.

I

   
 

 
 

 

 

 

 

 

 

   

 

'See pages 18 to 21.

TRIBUTARIES OF THE SAVANNAH RIVER.

The first considerable tributary of the Savannah river is Briar creek, which rises in Warren county, Georgia, and

pursues a southeasterly course through a distance of about 85 miles in a straight line, draining an area of 830

square miles, and entering the Savannah river in Screven county. It crosses the fall-line near its source, but with

no great fall at that point, and its water-power is of little 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 afl'ord considerable power, although at present only a small amount is utilized.

Lower Three runs drains an area of 140 square miles, andis some 25 miles long, while Upper Three runs drains 165

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

swamp-land along their courses. Lower 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, according to Mr. James E.

Crossland, civil engineer and surveyor, of Aiken, South Carolina, and it offers good facilities for storage. If we take

its flow at from one-half to one cubic 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 is

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 much swamp-land, has better banks, and has a greater fall,

amounting to from 18 to 20 feet per mile in places, according to Mr. Cros'sland." It is crossed at its mouth,

near Ellenton, by the Port Royal and Augusta railroad, and near its headwaters by the South Carolina railroad.

Its width varies from 120 feet at its mouth, and 100 feet a few miles above, to 75 feet at a distance of 15 miles above.

The first power is at Newman’s, just above the railroad bridge, where there was formerly a mill having a fall of 7

feet. The dam is still there, and is of dirt, and the site is said to be a very good one. A few miles above is a second

good power, at Rouse’s bridge, not now used. According to Mr. Crossland, there are now in operation on the stream

and tributaries twelve grist- and saw-mills, and one cotton-yarn mill running the Clement-attachment, and also six

sites formerly used, but now idle. According to the supposition above made regarding the flow of the stream, it

would afl'ord at its mouth from 9 to 18 horse-power per foot fall.

The tributaries to the Savannah from Richmond county, Georgia, afford some power, and some of them are

sand-hill streams, but none are of much importance. There are also in this county some sand-hill tributaries to

Briar’s creek which afford good small powers, with large ponds, allowing of concentration of power during working

 

" I am indebted to Mr. Crossland for considerable information regarding these streams and for a map of Upper Three runs.
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hours, the principal one of these streams being Sandy run. Of the streams flowing directly into the Savannah

the principal are McBean’s creek and Spirit creek, the former draining 92 square miles. They are used by grist- and

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. _ -

As regards power utilized, one of the most important tributaries to the Savamiah river is Horse creek, a small

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. The banks 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), so 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 month of Little

Horse creek, the principal tributary of Horse creek, 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 feet; 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 0f_the dam having cost that sum. It 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 scarcely ever waste of water. The drainage area

above being about 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. It 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 crib-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.0

Three miles above Langley, at the town of Graniteville, is the factory of the Graniteville ManufacturingCompany,

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 junction, 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 creek.

‘The dam across Horse creek 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 about 100 feet 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

creek. 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 used. 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 carried 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

not power available in dry seasons at 300 horse-power, or the gross power at 400 horsepower, 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 cubic 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. As in the case of Graniteville, there are two ponds, one formed by a 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 built at a

cost of $2,500. 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 6% feet in diameter and 350 feet long, which

cost $7,000, conveys the water to the wheels, where the fall is 51 feet. The power used is 300 horse-power, which

792 " Power stated at 300 horse-power in statistics of special agent on cotton-mills.
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can be obtained at all times by drawing down the water in the pond at night. The drainage area being about 56

‘ square miles,,the flow is calculated at about 0.6 cubic foot per second per square mile. It probably varies between

one-half and one cubic foot. _

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

Horse creek offers a good example of the large amount of power which can be obtained at small expense from

a comparatively insignificant stream if it is only properly developed, and it is the best example of a sand-hill stream

in South Carolina. Crossing the fall-line, however, near Granitevillc, 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 distance below, but is found above for some distance. Below the Graniteville

dam the bed of the stream is only about 15 feet wide, and it seems wonderful that such a seemingly small stream

can afford so much power. As before mentioned, there are no other sites worth mentioning on the stream, and

there are said to be few sites for reservoirs. ‘

Some of the small tributaries of Horse creek afi'ord good small powers. Little Horse creek has one site about

3 miles from Graniteville, where there used to be a saw-mill; but the power is not large, and I have no data

regarding it.

The next tributary to the Savannah worth mentioning is Big Stevens creek, 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. From 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, which sheds

the water very rapidly, so that the flow of the stream is very variable, like that of some streams in North Carolina

to which we have referred. Nevertheless, at its mouth the flow ought to be at least 75 cubic 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

stream and its tributaries, 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 easterly direction, forming the boundary-line between Wilkes and Lincoln counties on its left, and Taliaferro,

\Varreu, McDuflie, and Columbia counties on its right, joining the Savannah about 24% 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. Its bed is sand, clay, and gravel, to a

greater extent than that of the Savannah, and its banks are tolerably low. There is some trouble in securing good

locations 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 falls 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 so 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 lying in Abbeville county, entering the

Savannah almost on the boundary-line between that county and Edgefield. Its length in a straight line is about

45 miles, and it drains about 530 square miles, receiving as its principal tributary Long Cane creek, from the east or

north, which drains an area of about 183 square miles. It is bordered with many fine bottom-lands, which are often

overflowed, and the banks, as a rule, are not very high. Its fall is moderate, perhaps about as large as that of the

Savannah, or rather greater. Its elevation at the crossing of the Savannah 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, ofl'ering good

powers. Below the mouth of Long Cane creek there is only one mill, a grist- and saw-mill (and a Clement

attachment cotton factory in course of erection), situated about a mile from the month of the river. Above the

mouth of Long Cane creek the next power is an unntilized site known as Martin’s shoal, 19 miles irom Abbeville, and

8 miles above the first mill. The fall is said to amount to 15 feet in 1,500. The bed is 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 falls 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 rocky,

and can be crossed at low-water, by jumping from rock to rock, without wetting one’s feet. The banks are said to

be very steep, and the construction of a canal would present difficulty. Above this point are only a few small

grist- and saw-mills. Long Cane creek, which enters Little river about 5 or 6 miles from its month, 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 is about 50 inches—14 in spring, 13 in summer, 9 in autumn,

and 14 in winter. I would therefore estimate its flow and that of Long Cane creek as in the table on page 134.
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Estimate offlow and power of Little river, South Carolina.

  

 

 

 

 

 

 

  

 

    

Rainfall. _ Flow per second. Horse-power available, gross.’
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sq. m. In. In. In In. 1 In. 01.. ft. 014. ft. Cu. _n. 014. ft. 11:. fall. 11:. fall. 11:. fall. 1 fl. fall.

Little river at month ....................... .. sin 14 13 9 14 ' 50 79 100 . 450 123 o. o 12. o 51 14. 0

Little river above mouth of Long Cane ........... 820 14 1a 9 14 I so 44 57 282 so 5. o o. 5 32 7. 5

Long Cane at month............................. 183 14 13 a | 14 I so 22 28 158 32 2. s a. 2 1 1a a. o

   

 

 

 

" See pages 18 to 21.

The next important tributary to the Savannah is Broad river, from Georgia, the largest afliuent of the stream.

Its 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 Elbert 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.

It 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 Franan county, draining 192 square miles, all three entering from

the west or south. 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

is 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 deelivity is broken by shoals in various places, but they are generally not of very much importance; only in

one case is a very large power produced. Regarding these shoals I 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, about2 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.

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 hearsay. 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 close 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. I am inclined to

believe that it is in the neighborhood of40 feet. The descent is continuous for the entire distance over a bed ofrock, 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 banks are

favorable on the north side, where it is said that the whole fall could be utilized by a canal._ On the south side

they are very blufiy 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 mile long leads to the old cotton factory,

where the fall is 18 or 20 feet. The fall continues for three-quarters of a mile 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 spring,

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 ofpower at Anthony’s shoals, Broad river, Georgia.

    
 

  

  

State of flow (see pages 18 to 21). ! D21%;“ I Fall.‘ ‘ 1:21:51?" Hom‘i‘pogggsvamme‘

l l

1 Sq. milu. l 1 Cubicjut. 1 foot/all. l 40 1m fall.

Minimum................................................................................................... . l [ 370 ‘ 42 ‘ 1,680

Minimum low season ....................................'. .................................................. I 528 1 60 2, 400

MAximnm, with storage ............................. . . . J 1, 450 165 6, 600

Low season, dry years ...................................................................................... 1 l 600 68 1 2, 720

l l l

 

 

' See description; probably not less than 40 feet.

The topography of the drainage-basin is such that it would probably be very expensive to secure the maximum

with storage. I am unable to state whether a large pond could be secured or not.

This power was stated by every one who had seen it, and with whom I communicated on the subject, to be one

of the finest in the vicinity, and easily controlled. The above estimates show that the power is very large. The

facilities for transportation are at present poor, but if the projected railroad is built there will be no difiiculty on

this score. Good building material can be obtained near at hand. I am indebted for much information regarding

the site to Mr. John Thompson“

At Baker’s ferry, 4 to 5 miles above Anthony’s shoals, there is said to be a 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 mouth of the South fork, which enters some 20 miles above Anthony’s

shoals; and even above the mouth of the South fork, although there are a few small shoals, there are no powers

of importance. Mention was made of Dedwiler’s shoal, Thicket’s Ferry shoal, Moore’s old mill, King’s Ferry 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, seems to be of little value.

The South fork, or South Broad, has a few powers worth mentioning. A mile or two above its mouth is

Eberhart’s mill, at Pogg’s shoal, where the fall is considerable. The stream flows over a ledge of rock, and the total

fall is said to amount to 80 feet in a distance of a mile. The banks are high, but not blufl'y. A log at 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

20 and 30 feet. This shoal is a good one, but the power is small. Four miles above is a similar shoal, a quarter of

a mile long, with a fall of some 25 or 30 feet, used by Watson’s grist-mill. There are other precipitous falls on small

streams in the neighborhood. Hudson river is said to have no power except near its headwaters. Middle Broad

river has no mills. Near its mouth the country is said to be very broken, and it is probable that the stream is shoaly

for several miles above its junction with the North Broad. Above that the stream has a good deal of bottom-land

and low banks along its course, subject tofrequent overflow. The North Broad has several mills, but no great falls,

the power at the mills being in all cases obtained with high dams. This fork, like the previous one, has generally

low banks and large areas of bottom-land overflowed in times of high water. As regards the flow of these streams

detailed estimates are not necessary. I would judge that the three forks and the Hudson might be depended upon

at their mouths for at least 0.18 to 0.22 cubic foot per second 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 been previously given,

the power can be easily calculated.

The next tributary of the Savannah is Rocky river, which rises in Anderson county, South Carolina, and flows

nearly south, entering the Savannah in Abbeville, just at the head of Trotter’s shoals. Its length in a straight

line is about 40 miles, and its drainage area 241 square miles. It 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 east of that place, is

669 feet above tide, while at the crossing of the Savannah Valley railroad, 3 miles below Lowndesville, it is 356 feet.

The general character of its drainage-basin is similar to that of Little river, South Carolina, but there are fewer

bottoms than on the latter stream, the banks are higher, and the rises more sudden. The stream ofl'ers considerable

power, but is used only for grist- and saw-mills. The flow is quite variable—more so than that of Little river. The

first power on the stream is at the mouth; but from all I could learn the fall is small and the power of little value,

although formerly there was a mill there. 'The stream at this place is about 90 feet wide. The next power above is

a grist-mill, with 12 feet fall, 3 miles from the mouth of the stream. Above it are four more mills in Abbeville county,

one of which (Burdett’s), 5 miles northeast of Lowndesville, is situated on a fine shoal, the fall being stated at 47.}

feet in 1,500. The mill uses 31 feet and a small amount of power. There are no important sites not used in

Abbeville county. In Anderson county there are three grist-mills with small falls. They are troubled sometimes

for want of water, but the dams are not tight. There are also two sites not used in this county: the lowest one,

not far from the county-line, known as Lee’s sho'al, with a natural fall of 10 feet in a short distance, capable of

 

' In a letter of recent date Mr. Thompson writes that he has measured the fall with a spirit-level and finds it to be over 70 feet.
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being increased to 15; and the upper one, known 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 creek, 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 miles in a

straight line, and its drainage area 185 square miles. The mills have falls of from 12 to 20 feet. At Gray’s mill,

the second as the stream is ascended, although only about 10 feet fall is used, the total fall of the shoal is stated to

be nearly 25 feet in a distance of a mile. At Flat shoals, some 25 miles from the mouth of the stream, there is a

fall of about 18 feet, not used, and at several other places there is unntilized power. Near its mouth the stream will

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 have

shoals and afi'ord small powers. The last-named drains about 75 square miles, and has two shoals, known as Hard

Scrabble and Hamilton shoals, the former only a quarter of a mile from the mouth, with an available fall of 16

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 Carolina

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

155 square miles, and the latter of which rises in Jackson county, North Carolina, and flows in a southwesterly

direction, forming the boundary-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 miles in 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. Its principal tributaries are : from South Carolina,

Big Beaverdam, Choestoe, and Chauga creeks, the last draining 71 square miles; and from Georgia, Shoal, Toccoa,

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

some 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 railroad, about 36% miles from its mouth, is about 638 feet, while that of its mouth is 400 feet;

so that the fall is 238 feet in 36* miles, or at the rate of 61} 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 at right

angles.

There is not a 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 25! miles above the mouth of the stream, and its head is just below the mouth of Beaverdani creek. The

width of the stream at 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 a canal could be built only with great

difficulty on this side. The Georgia side is more favorable, and could probably be canaled; but I had no opportunity

to examine the site thoroughly. There was once a mill near the foot of the shoal on the Georgia side with a

wing-dam and a fall of 5 or 6 feet, the banks being tolerably low on that side for half a mile or so. The drainage

area 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.

 

“Annual Report of Chief of Engineers, 1879, p. 754.
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Table ofpower on Halfon’s shoals, Tugaloo river.

    

l

Flow per ‘ Horse-power available,

second.

. 1
suite of flow (see pages 18 to 21). I Dmmg" | Fall. gm“

l area.

 

 

Gubirfcet. I lfoolfall. i39fcetfau.; Sq. 'milu. i Fact. ‘

 

 
 

 
Minimum ............. . ................................................................................... I 211 , 24 1 936

Minimum low season ......................................... . .......................................... } E45 ‘39 { 255 29 1, 131

Maximum, with storage ................................................................................... i 925 1 105 4, 095

Low season, dry years..................................................................................... |

290 {1 33 l 1, 281 

' As determined by barometer.

The next shoal is Guest’s, the fall being stated at 17 feet in a mile, as found by the barometer. This shoal 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 feet.

As the mountains-are approached the fall of the stream becomes more rapid, and for a mile and a half below

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 inaccessible. Its value for manufacturing is probably small.

The width of the Tugaloo is 310 yards at its mouth, 50 yards above Guest’s shoal, 40 yards at the crossing of

the Atlanta and Charlotte Air-line railroad, and 150 yards at the junction of the Ghatuga and the Tallulah.

There is some power on a few of the tributaries of the Tugaloo, although it is not extensive. Little Beaverdam

creek, which enters at the mouth from South Carolina, has one power at its mouth, 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 30

horse-power in a low season. Big Beaverdam creek, which enters at the head of Ha-tton’s shoals, has a large fall

near the month, 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 one horse-power per foot fall. Shoal creek,

Georgia, enters 10 miles above Guest’s shoal, and has several shoals and mills, including one cotton-mill, a mile or

so from the month, using 26 feet fall and 15 or 20 horse-power. The falls on the creek are large, Parker’s grist

mill having a fall of 16 feet, and his wool-carding mill a fall of 20 feet. Ghoestoe creek, from South Carolina, is a

similar stream, but its water-power is not so extensive. ()hauga creek, from South Carolina, is a more considerable

stream, and enters 211; miles below the railroad crossing. It drains about 71 square miles, according to the map

used, which, however, is inaccurate. The stream has little bottom-land, and is subject to heavy freshets, which.

sometimes rise very suddenly. The first power on it is Gilmer’s mill, half a 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, and near its head is

a fall of 60 feet in one-fourth of a mile. On its upper waters are a number of precipitous descents, but of no

value for water-power. One little tributary to the Tugaloo above the Changa has a perpendicular fall of 60 feet

near its mouth; and on Toccoa creek, a very small stream, draining 25 or 30 square miles, are the famous Toccoa.

falls, where the 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 no doubt numerous sites for power,

but nothing could be learned of any particular ones. Its flow is subject to great fluctuations, and its inaccessibility

renders its water-power of small value. 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 Ghatuga. The Tallulah falls, about 15 miles from Toccoa 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 high banks, and descends

in a series of pitches (four of which have perpendicular heights of from 50 to 80 feet), falling, it is said, 500 or 600

feet in a mile. Its width varies from 15 to 100 feet. At the head and the foot of the falls the banks are of ordinary

height, but in the intermediate distance they are from 200 to 800 feet high, rising almost perpendicularly from the bed

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 riversl The drainage area above these falls is about 147 square miles, so that I would

estimate the flow in the low season of ordinary years at about 44 cubic feet per second, corresponding to 5 horse

power per foot fall. The theoretically available power is therefore large, but practically the power is of no value.

The romantic beauty and wildness of this place is said to be beyond description, and its praises are sounded by all

who have visited it. _

Before leaving the Tugaloo river, it is to be mentioned that its headwaters are not far distant from those 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.

' Annual Report of Chief of Engineers, 1879, p. 755.

tWhite’s statistics of the state of Georgia, 1849.
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THE SENECA RIVER.

This river, with the Tugaloo, makes up the Savannah, and, like so 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 unite on

the line between Oconee and Pickens counties, South Carolina. The Keowee has its headwaters in the mountains

of Jackson county, North Carolina, and pursues a southerly course between the two counties above mentioned,

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 square 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 area

drained being 908 square miles, or 385 square miles exclusive of the basins of the two headwaters. It receives as its

principal tributaries: from the east, Deep creek, formed by the union ofTwenty-three Mile and Twenty-six Mile creeks,

and draining 150 squaremiles, and Eighteen-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-lands, the banks being generally rather low. It is said not to rise so suddenly or

so 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 month 400. The rainfall is the same

as 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, 4% miles

above; but the principal one is Portman’s shoal, 5 miles from the month, just below the mouth of Eighteen-Mile

creek, and just above the mouth of Deep creek, and of which the shoal at Earle’s bridge is simply a continuation.

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 is in one place a natural fall of 9 feet in a short distance. A dam 6 feet high and a 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 immediate 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 blufl‘y. 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, 1 have estimated the power as in the following table:

Table of flow and power at Portman’s shoals.

   
 

 
 

 

  

State of flow (see page! 18 to 21). D2}:ng Full. misfit Horsepower available, gross.

Sq. mila. Feet. Oubicfeet. 1 foot fall. A 20 feet/all. 80 feet fall.

Minimum ...................................................................................... 189 21. 5 430 t 1, 290

Minimum low season .......................................................................... } no 60 { 250 28. 4 , 5'70 , 1, 700

Maximum, with storage ........................................................................ 825 93. 7 | 1, 875 5, 020

Low season, dry years ......................................................................... 286 32. 5 l 650 i 1, 950

v 1 

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—twee

thirds of the year double this flow—is to be had”. I do not, however, understand this result to be based on a

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 be

liable to many errors ; and I must further 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 they

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 introduction, 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 the

maximum power, with storage, might be rendered practically available, and it might even be possible to concentrate
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the power to some extent into working hours. This power, situated in a fine cotton-growing country (Anderson

county produced last year 40,000 bales, according to Major Lee), having a healthy and salubrious climate, is worthy

the attention of capitalists.

Above Portman’s shoals there are a few small shoals on the Seneca, but none of value. Hen shoal,

sometimes spoken of, has, according to Major Lee, only a fall of a few feet. It is just above the mouth of the

Oonneross, 6 miles from Pendleton and 11 miles from Seneca. >

Estimates of the total theoretical power of the Seneca, and other streams tributary to the Savannah, are not

given, because they would have no value, on account of such a small proportion of that power being practically

available.

TRIBUTARIES OF THE SENECA RIVER.

The power of the tributaries of the Seneca is of more importance than that of the main stream if Portman’s

shoals are not considered. The first tributary is Deep creek, 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 is a 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 above

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 months; for example, on Emery creek

there is a fall of 60 feet, and on Hurricane creek a similar one. Twenty-three Mile creek is considerably larger

than the last, draining 87 square miles or thereabout. It has its sources in Pickens and Anderson counties. The

upper 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. I have received no information regarding the power, but it probably does not exceed 60 horse-power.a

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 month, 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 caused 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 month, where there is a mill with a fall of 12 feet, and nearly twice as much available. It is not a note

worthy site.

Conneross creek, 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 long 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 only 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. It is said, however, to be difficult to utilize, on account of the high bluffs on each side.

A large reservoir could be formed above the shoals, but not without overflowing much good land. Above this there

are no large falls, except far up the stream, where there is in one place a fall of 26 feet, and probably there are others.

Major Lee states that Conneross creek is a remarkably constant stream, varying very little in flow from season to

season. Estimates of power are omitted as unnecessary. If desired, they may he arrived at by comparing with

those given for some of the following streams. -

Twelve-Mile creek, one of those streams which unite to form the Seneca, is comprised entirely in Pickens county,

and is formed by the union of three forks. As already mentioned, it drains an area of 118 square miles. Its basin

is mountainous in the upper part, and the three forks have large falls, but are very small streams. After leaving the

 

' Power stated at 40 horse-power in statistics of cotton-mills. 799
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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 higher

and not so subject to overflow. The stream is subject to heavy freshets and to more sudden fluctuations than the

others; its bed and banks are rockier, and its fall greater. Toward the mouth of the stream the fall is rapid, and

there are several powers worth mentioning. The first one met with in ascending the stream is Winn’s, not improved,

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 shoal

is, however, confined between steep banks, which would present difficulty in canaling, although a canal would 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 1% 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

excellent 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 at this place, based on analogy, as an approximation:

Table of flow and power of Twelve-Mile creek.

1
. i I ‘

; Drainage i Fan Flow per Horse-power,

 

 

 

State of flow (see pages 18 to 21). , mea- . . BecomL gm“ Remarks.

I Sq. miles. " Feet. Cubic feel. ! lfootjall. i

Minimum ........................................................................... ,' 15 1. 70 D ' h r

. . ‘ \ rainage ma 'ven is t at 0
Minimum low season ............................................................... 1 us i (i) i 21 2. 40 v the stream “$8 mouth__too

Maximum, with storage ............................................................. I 135 15.40 large for the shoal just do

Low season, dry years .............................................................. i i 24 2- 75 scrlbed‘

 

' Probably in all not less than 50 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 to the above estimate, 3% 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 difl'er 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 stream is

sluggish for over a mile, when we come to a second shoal, extending for a 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 constant flow of Conneross

creek, and it is probable that this stream is similar in that respect. I 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 Oconee

counties. It flows south, and drains a total area of 405 square miles. The upper part of the basin abounds in

precipitous falls and cataracts of great beauty, although valueless for water-power. The Whitewater creek is so

named on account of its numerous cascades; 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. Another 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 gradual fall over a rock bed, and draining a very picturesque

valley. It is entirely unntilized 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, a

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, and

has several falls and mills in various places. The rainfall on all this upper part of South Carolina is about the same

 

' MILLS: Statistics of South Carolina.
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as on the drainage-basin 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 month about as follows:

Table offlow and power of Little river.

  
 

 
  

  

State of flow (see pages 18 to 21). D1323?" 17:26:13? 11°12'33""

! Sq. n-ila. Ouln'c fut. | lfool/all.

Minimum ...................................................................................................................... l 20 1 2.a~

Minimum low season ................................................... Ho 30 3.4

Maximum, with storage ........................................................................................................ i l 168 ‘ 19. 1

Low season, dry years .......................................................................................................... 1 35 ‘ 4. 0

 

The first power on the stream is Seaburn’s shoal, a mile from the railroad and the mouth of the stream, and

three or four miles from Seneca. It was formerly used by a saw-mill, but is now unimproved. The fall is 13% feet,

which could be used with a canal 800 feet long, very easy to out. The proper location for a mill is on the left bank,

at the foot of the shoal, the right bank being steep. - Just above this shoal Gain creek, the principal tributary of Little

river, enters. Less than a mile above is a second unntilized shoal, but I am unable to state the fall. The next

power is High shoals, a beautiful shoal, where the river falls over a ledge of solid gneiss-rock, descending 24 feet

almost perpendicularly, with rapids above for some distance, and a total fall of about 35 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 500 feet long and 2 feet square, and an

overshot-wheel, and on the right bank by a saw- and grist-mill and cotton-gin, using 10 horse-power and 24 feet fall.

The dam is of wood, 2 to 3 feet high, and 125 to 150 feet long, extending in a broken line entirely across the stream.

Just above this is a fall of 6 feet in 500, and 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 miles from Walhalla, and is owned by Sligh &

Woodin, High Falls post-oflice. The drainage area above this shoal being not over 60 or 70 square miles, I should

estimate the power in the low-season of dry and ordinary years at 1.2 horse-power and 1g horse-power per foot fall

respectively, and three times as much during nine months. But as my measurements of drainage areas, especially

of so small ones, are liable to considerable error, these figures are not very valuable. Above these falls there are

several others, one with 14 feet fall, used by a tannery ; two others, 150 yards apart, with falls of 20 and 16 feet

respectively, and another right at the foot of the mountains with a fall of 50 or 60 feet.

Gain creek, the principal tributary of Little river, drains 50 or 60 square miles, and has one shoal, not used, with

40' feet fall—the Schroeder shoal.

Table of utilized power on the Savanaah river.

 
  

   

_ - m L A —A——i:. f7 ’.Aiv”. ,__ ._.;i': .1

5‘ . z
a g is
u 11 ii

Nuns of strum. Tributary to what. State. County. Kind :1 mill. 2 a E“

B "‘ “- 3’:

s I: s ='
Z [-1 H

Feel.

Sevsnnsh . . . Atlantic ocean ........ Georgia ............... Richmond ............ Miseellsneous' ....... 15 ..... 3, 650

Do ............................................... do ............... South Carolina ....... Abbeville ............. Flour and grist. ...... 1 12V 0 8

Do .............................................. do .................... do ............... . . . .do ................. Saw................... l 8. 0 8

D0 ............................................... do .................... do ............... Anderson ............. Woolen ............... 1 l2. 0 20

Do ............................................... do ............... Georgia ............... Lincoln ............... Flour and grist ...... . 3 14. 5 32

Do ............................................... do ............... I ..... do ............... Elbert ................ . . do ................ 2 19.0 115

Tributaries of .................................... Savannah ............. I ...... do ............... Efiinghum ............ Saw ................... l 0. 0 20

D0 ............................................... do ..................... do ............... Burke ................. Flour and grist ...... . 8 72. 0 96

Do ............................................... do ..................... do ............... Richmond ............ ....do ................ 11 125. 0 \ 190

Do ............................................... do .....................do ............... l . . . .do ................. Saw .................. a 100.0 | 200

Do ............................................... do .................... do ............... do ................. Cotton factory ...... 1 9.0 , 50

Do ...............................................do ..................... do ............... i... do ................. \Voolen ............... , l 9.0 l 45

Little river ............................................ do ..................... do ............... Lincoln ............... Saw .................. l 3 24. 0 I 45

Do .............................................. do ..................... do .............. do ................ Flour and grist ...... . 4 30.0 I 60

Do .............................................. do .....................do ............... l McDutfle ...... . ....... ....do ................ l 9.0 60

Do ............................................... do ..................... do ............... Wilkes ................ .. do ................. ' _1 8.0 . 8

Do ............................................... do . .. ...... do ............... Warren .............. ....do ................. i 1 8.0 l 30

D0 . . . . .. .. . . . . ...... do ..................... do ............... Greene.............. Saw and grist ......... ‘ l 14. 0 15

Other tributaries to .................................... do .....................do ............... Columbia............. Flour and grist ...... ., 5 69. 0 i 91

Do ............................................... do ..................... do ...................do ................. Saw................... 1 1 10.0 l 25

Do ............................................. do ............... ......do ............... 1McDuflio..........._..__.do ................. 3 ...........

Do ............................................... do ..................... do ................... do ................. Flour and grist... 7 127. 0 i 152

Do ............................................... do ..................... (10...... .._....J \‘Varrcn ............... ....do ................. 1 20.0, 15

Do ............................................... do .....................do ............... l. . . .do ................ Saw .................. 1 12.0 12

‘ See Augusta.
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Table of utilized power on the Saxvfmnah river—Continued.

 

 

  

  

 

  

  

  

 

  
  

  

  

  

  

 

  

 

  

  

 

‘ | . 3.;

1. 1 i 1 g
1 _ | M g 4%;

Home of stream. Tributary to what. Stato. County. Kmd ofmfll. I 2 k :-=. 15‘

o : ._. =9

T I a ‘ g 1;:
:1 = =

. 1 Feet.

Brood river and tributarioo ....................... Savannah ............. Georgia............... Oglethorpe ............ Flonr sud grist ..,’ 10 1115.11. 11:,

...... do...............‘Msdison.................. 10145.0 2'81

...... do...._..............do... 5 01.0 64

...... do...............1Elbort................ 3 44.0 I:

...... Franklin 9 11‘»?

......do ............... '...do ................. 4 5110 .34

...... do...................do.................;Cotton-gin 6‘83!) 53

..... Banks................ 1 1&0 :u

1 Flonr and grist . ...1 12 1169.0 2711

.. d0 .......... ..‘ 7185.0 7

............. a ‘ 73.0 134

“Saw ........... 1 1 14.11 12

[ Flour and grist ....... ' 11 1194 0 17-6

ISaw..................l 1‘14.‘) 15

...... do...... ............do.................lCotton-gin 8‘90.“ .'0

..... do I 1 30.0 10

...... do...............'...do.................:Flourmdgriat....... 2 27.0 45

. do ................. Cotton factory ....... 1 26.0. ".'o

.................do Wool-earding........ 1 20.0 44

Flonrandgrist 4347.0’ 46

‘Lenthu' .............. 1 16.0 6

do ................. 1 Saw ._ 3 46.0 .’8

|Wooleu ...1 1 ...... h

Rabun ; Saw ...... ..| 1 I 14.0 8

Horse creek ........................ . Savannah ............ Aiken § Pnpor .......... . 1 . 38.11 500?

Do ............................ . ...... do ............... .. do ................. 1 Cotton factory........[ :1 015.0 1.200

Do .......................... . ........... do ...................do ................. I Flour and grist....... ‘ 2 ' ‘.‘6.0 40

Stoneware ............ 2 24.0 67

‘Flour and grist....... 3 33.0 83

Saw.................. 11 9.0 15

. Flour and grist. 1' 7.0 1‘.’

...... 5 11?

...... 4,237.0 :11;

..do ............... Anderson ............. ‘ Flour and grist ....... t 3 I 62.0 ‘ 69

do ............... 'Barnwoll .............. ‘....do ........ 6'54.0 80

do ............... 1....do ................. Saw..... 1; 5.0 20

do ................... do ................. Cotton-gin ......... .'j 4 ; 36.0 4a

do ............... A1ken.......... .....do .. ............ 1 3123.0 :2

do ............... '....do ............ i Saw .................. 1 6183.0 1?:

do ................ i Cotton yarn ........... ‘ 1 IL"...

do ............... '....do ................. ‘ Flour and grist ....... . 15144.0 296

.do Edgeflold.. ..... I ..l 21 ..... 411-.

do ...... ........5....do ................. 1 ram :12

do .............. I Abbevifle................. do ................. 2 v 10.0 25

..do ............... 1....(10 ................. ' Flonrand grist. 16 210.0 7

‘ 18195.0 149

5 124.0 66

.. 4 50.0 34

.do ................. r Flour and grlnt ....... 1 0 075.0 ' 135

..do ................. l Cotton-gin ............ I. 8 .............

do .............. vdo ................. 1 Cotton factory ...... 1 l 2&0 401

do ............. ’ Oconee ................ ' Woolen ............... ‘1 ‘3 ...... 18

do ............... I Anderson ............ } Cotton-gin ............ 1 5 ‘ 94.0 7::

do ............ '. ...... do ................. ~ Flour and grist ...... ‘ 5 87.0 106

do ............... '....do ................. Saw...... ' 2 22.0_ 3:,

.do ............... i Ooonse............... Flour and grist........ I 7 155.0 I 80

.d0.--.............. Saw .................. 1 1123.0- 10

do ................. Cotton factory ........ 1 I 21.5 10

a‘4a.o 45

3. 54.0 42

.......... Wheelwright....... ..1 1 16,0 7

do ................. Flour and grist. ...... 1 1a 1287. o m

.. 14,271.11 :11

. . 4 81.0 60

Do .................... ............. ........ 9 163.0 I30

___i 1

802
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X.—THE OGEECHEE RIVER AND TRIBUTARIES.

THE OGEEGHEE RIVER.

This stream, which is the next one south of the Savannah that has any water-power worth mentioning, rises

in Greene county, Georgia, and flows southeast through Taliaferro; then between Warren and Glascock on its left,

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

Burke, Screven, Effingham,and Chatham on its left, and Emanuel, Bulloch, and Bryan on its right, and emptyinginto

the Atlantic about 16 miles below the mouth of the Savannah. Its length in a- straight line is about 160 or 170

miles, and it drains a total area of 4,720 square miles. Of this drainage area, however, by far the greater part lies

below the fall-line, and offers no water-power, except here and there on a sand-hill stream. The river crosses the

fall-line between Hancock and Glascock counties, and below that point the general character of the drainage-basin

corresponds so closely to that of the Savannah below Augusta, of the Santee, or of the Pee Dee below Cheraw, that it

need not be described. Above the fall-line the riverflows through a rolling and hilly country, the bed being rock,

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

stream at the crossing of the Macon and Augusta railroad, at Mayfield, about 8 miles above the fall-line, is 270 feet,

so that the fall from that point to the mouth will average about 1.6 feet- per mile. 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 a 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 5 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 autumn, and 14 in winter.

The first power on the stream is at the fall-line, known as the Shoals of Ogeechee. They are situated SQ miles

from Maytield, 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 1% miles, with an average width of 150 feet. The race is 300 feet long, the fall 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 square miles, I have estimated the power as follows:

 

State of flow (see pages 18 to 21). innge. Fall. l Horse-power available. gross.

1 foot fall. leeetfau. 21fletfall.

, .

Sq.m£la. Feet. OubicfuLI

 

Minimum .....................'...................................................................... 25 2.8 f 50 l 59

Minimum low season ................................................................................ } 290 1 21 35 4.0 _ 72 84

Maxir'un, with storage ............................................................................. 1 250 ‘ 28. 4 511 596

Low season. dry years............................................................................... l 40 ‘ 4. 5 81 l 94
1

1 1'1 1

Four miles above is D. A. Jewell’s cotton factory, 4% miles from Mayfield. The dam is a wooden-frame dam,

composed of triangular 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 so 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:

 

sum of flow (see Pages 18 to 21). _ D2235" Fall. :mwnla": How-Power available.

_ Sq. mila. ‘ Feet. IOubicfect.
1 foot fall. I 16 feet full.

 

  

The stream is said to be very variable in its flow, and to get very low in summer. Its absolute minimum is

probably below that given above. Mr. Jewell states that he stopped eight days once, and during that entire time

his pond only rose a few inches. According to the above estimate, during nine months of an ordinary year about

180 horse-power gross would be obtained, or about 130 horse-power net, which is perhaps a little too high.

Minimum ...................................................................................................... 17 ‘ 1.9 I :10

Minimum low season ............................................................................................ 4 25 2. 8 45
_ - 215 10 1

Maximum. with storage ................................................. 1 159 1 21.5 { .140

Low season, dry‘years .......................................................................................... 30 1 3. 4 54
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Above the factory are several small grist- and saw-mills, most of which have to stop in summer. There are no

sites not used.

The tributaries of the stream are of no consequence. 0n Little Ogeechee there are two sites, both used at one

time, but now abandoned. The stream is small, draining only 55 square miles.

Table of power utilized on the Ogeechee river.

 ‘ll

 

I ~ 1 l i I l s

g \ =5 a 2';

Name of stream. t Tributary to what. [ State. \ County. l Kind of mill. ; l E

i Z >I< 3:

l , i ‘ LFML

Ogeochco river .............. l Atlantic .................... Georgia. ............... Warren ................... ‘ Flour and grist ............. ! 2 20 I 30

no .................... '....do do ..................... I Hancock ................. .. do ....................... l 2 l 18 l 40

Do ..................... '....do ....... . .................. do .................... do .................... ‘ Woolen ..................... ‘ l ...... a

Do ..................... .__.do ...........................do ..................... Warren................... ‘ Cotton factory .............. , 1 I 16 ‘ 150

Do ..................... ....do .......................|....do ..................... ‘ Taliaferro ................ ‘ Flourand grist ............. l 1 22 ‘ 15

Tributariesof ............... Ogeechee.......................do ...... Liberty .................... do ..................... ‘ 1 , 9 20

Do..................... ....do ....................... {.__.do .........................do .................... 1 Saw ........................ i 2 21

Do..................... ....do ....................... '....do ..................... | Bullock ................... Flour and grist ............. 1 5 36 , 20

Do ..................... ....do ...........................do ......................... '.do ..................... Saw ........................ 2 17.5 I 24

Du .................. o do ....................... !....do ..................... I Scrm en .................. , Flour and grist ............. l 1 I 10 8

Do..................... ....do ....................... Ludo .......................... do..................... Saw 1‘10 12

Do..................... do ....................... ’....do ..................... 1 Burke .................... Flour and grist ............. 0 75}- 1 117

Do ..................... ................ I ...do ..................... Jcfl'crson ..................... do ....................... 9:82 189

Do..................... ....do ....................... r... do ..................... Washington ................. do ....................... i 1 21 33

D0 ..................... ....do ....................... ‘....do ..................... ‘ Glascock .................... do ...................... i 4 so 5:

Do..................... ....do ....................... do.....................»..do ..................... Saw ........................ 2 23 27

Do..................... ....do ..................... Hancock .................. Flournnd grist ............. 2 42 30

Do..................... ..................... Warren......................do ....................... 1 9 l 12

 

 

XL—THE ALTAMAHA RIVER AND TRlBUTARIES.

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 between Montgomery and Appling counties, whence it pursues a south

easterly course, forming the boundary-line between Tattnall, Liberty, and McIntosh counties on its left, and Appling,

Wayne, and Glynn on its right, emptying into the Atlantic ocean, through Altamaha sound, just below the town of

Darien. Its length is about 75 miles in a straight line and 155 by the river, and its total drainage area conip'rises

about 14,400 square miles, of which the Ocmulgee drains 6,000, the Oconee 5,400, and the Altamaha proper 3,000.

lts 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 fall of the tides in Altaniaha 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

area lying entirely 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 ofl'er 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 Savannah, the Santee, or

_the lower Pee Dee.

, . a5fi_;:_-_ir*,;'¢r THE OCONEE RIVER.

(‘ T pass to the consideration of the Oconee and the Ocmnlgce rivers, the only ones regarding whose water-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 a 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 miles. It forms the boundary-line between

Clarke, Oglethorpe, Greene, and Hancock counties on its left, and Oconee, Morgan, and Putnam counties on its

right, flows through Baldwin, and between Wilkinson on its right and Washington and Johnson on its left, and

finally through Laurens and Montgomery, to join the Ocmulgee. The only town of importance on the stream is

M illedgeville, near which place it crosses the fall-line. The drainage area above this point being about 2,973 square

miles, it will be seen that nearly half of the total area drained by the river ofl'ers no water-power of importance.
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There is a navigable depth of 5 feet up to the Central railroad bridge, 133 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 Milledgeville. An examination of the river up to

that town was made in 1874 under the direction of General Gillmore, whose report may be found in the Annual

Report of the Chief of Engineers, 1875, Appendix U, and in which improvements by the general government were

not recommended, as almost all the transport on the river is that of timber.

The accompanying map will show the form and dimensions of the drainage-basin of the Oconee, and of its

principal tributaries. The rainfall on the basin above the fall-line averages about 48 or 49 inches—12 in spring, 13

in summer, 10 in autumn, and 14 in winter. The table. cu page'147 gives more detailed information on this subject,

Some idea of the deelivity of the stream may be obtained from the following table:

Table of deelivity of the Oconee river.

     

  

 

l '1

PM Distance from ‘Elevation above, Distance he- , Fall between ' Fall between

mouth. 1 tide. , LWeen points. ‘ points. , points.

— -“ , __ _ __ \ .__. i V _

Miles. ‘ Feel. i Miles. Feel. k Feel per mile.

7 l l ‘

Mouth ofAltumnha ........................................... . .................... ‘ _lfm 0 _ 290 , _ _ _ _ 201 ‘ _ _ _ _ 0‘ 7o

Crossing of Georgia Central rallroad' .............................................. 135i 201 s 60 ‘ 20 ‘ 0 33

Crossing of Georgiaroilroad(Milledgeville)t ....................................... g 1951 i 221: _ _ _ mi , _ _ _ _ 87 i _ _ _ _ 145

Crossing 0! Georgia min-om (August-etc AtlantaH ................................ 255: 308 >, _ mi _ _ _ _ m i . _ _ 6 72

Crossingof NorthEastern railroad (2 milesnorth ofAthens, north fork ofOconeen" 295i , 577 g _ _ 45 _ _ _ _ 628 f _ _ _ _ H 00

i . i '

Second crossing North-Eastern railroad, 2 miles south of Lulu; .................... l 340 1, 205

   

' For this elevation, and others on the same road, I am indebted to Mr. William Rogers general superintendent.

i For these elevations I have to thank Major Wilkins, engineer of the road.

I These figures were furnished by Captain J. C. Turner, chief engineer of‘the road, at the request of the general superintendent, Mr. Lyman Wells.

The declivities given in the preceding table are of very small value because of the inaccuracy in the distances,

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 fluctuates 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 8 or '

10 feet in a few hours, OVerflowing its banks in many places, and flooding large areas of bottom-land. The map

will show how accessible the river is in its various 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 usually reckoned at three times those

by land. The bed is generally of sand, the banks of clay, and the principal obstructions to navigation are snags and

fallen trees. Near Milledgeville occurs the first fall, there being a series of shoals there extending over a distance

of 5 or 6 miles, where the stream crosses the fall-line. A survey of these shoals 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 right just at Milledgeville, and the head of a shoal known as Carter’s, to be 34.2 feet. The development

of this power by leading a canal from the head of Carter’s shoals down to the city, rendering available a fall of

between 30 and 40 feet, has been often proposed, but nothing has yet been done toward carrying out this scheme.

At present Carter’s shoal is used for a 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 using a fall

of 5 feet. The topography of the country between Carter’s shoal and the city is said to be such that a canal would

be practicable, although there are blufl's in places. I have estimated the flow and power as follows:

Table offlow and power at Milledgeville.

 

|

State of flow (see pages 18 to 21). Fan 4 330211121? I H”"°'P°gwr§;:vnihble,

. ' 1 i  

Sq.mlllss.‘ Feel. Uubicfecl.‘ ljootfull. Mfselfall.

Minimum ................................................................................................. 500 sea \_ 1.090

Minimum low season ........................... . .......................................................... Y ‘ u i 650 ‘ 73.8 2, 500

Han'mum, with storage .................................................................................. } am ’ °4 ‘1 2. 000 205.5 10.000

Low season, dry years .................................................................................... 740 S4. 1 7, 860

 

Passing over one shoal, where there is‘said to be a fall of 3 or 4 feet, the next power is at Fraley’s mill, 7 miles

above Milledgeville, where there is an abrupt fall of 5 feet in 200, and about 8 feet in one-fourth of a mile, known

805
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as Cedar shoal. A fall of 5 feet is used by a mill on the left bank, with a wing-dam, mostly of rough rock, extending

about one-third across the stream. The available fall is probably 6 or 8 feet. The mill is stopped often on account

of high water. ‘

At Satcher’s shoal, 15 miles 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 is

narrow, with bluffs on each side, and the dam extends entirely across.

Graybill’s 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 fall

used 6 or 7 feet. I

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

One mile above is the site of the old.Long shoal factory, or the mill of the Atwood Manufacturing Company,

situated $31116 20 or 22 miles from Eatonton, which is the nearest railroad point. The fall is about 12 feet in 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 old

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 grist

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: '

Table of flow and power at Long shoal.

Flow per ‘ Horse-power available,

I . 1
sum of flow (see pages 18 to 21). ~' Dmnm’ l Full. mom, X m“

l

|

tummy

 

   

; Sq. miles. Feet. Ouh'cfut. ljootfall. 34jeetfau.

I .

Minimum ..................................................................................................... l ' 300 40.9 m

................................... k "122' 10!! 460‘ 52.2 625

Maximum, with storage ....................................................................................... t " I “ i, 1,860 l 211.: 2.535

Low season, dry years ....................................................................................... l 1.0 . 60.0 7

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 difliculty with high water. '

Passing a shoal where there is only a small fall, said to be 2 feet or so, capable of being increased to 5 feet, 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 is of

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 Willis’ 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 1860, having never been carried away. It ponds the

water for about 2 miles, with an average width of 200 feet. From 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 Athens, 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 measurements

with a pocket-level rather inclined me to believe that this figure is too high, and that 45 or 50 feet would he nearer

the truth. Not all of this fall, however, is easily available, on account of the character _of the banks, which are

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 low

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 on8551c shoal itself scarcely ever over 3 or 4 feet. This shoal is at present unntilized, although it has been
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proposed to establish a cotton factory there. It is one of the finest sites in this part of the state. Fine building

stone is found in the immediate vicinity, the climate is healthy, and it is said that a branch road could, without

much difiiculty, be run from the Georgia railroad. The following table will give an idea of the available power:

Table of flow and power at Burnett’s shoals.

 

 

  

1 |

State of flow (see pages 18 to 21). D1351;ng Fall. " lygggznlrfirl Horse-power available, urns-i

______i,'mi , ‘ -1, til i l 1__ i it i

isq. miles. ? [Cubicfeehll 100mm: 25pm fall. f 45 feel full.

Minimum ............................................................................................. i 1 1 131 1 15.0 g 390 1 100

Minimum low season .......... 130 ; 20. 5 l 510 020

Maximum, with storage ........ . . 900 102. 3 , 2, 560 4. 000

Low [tr-850D, dry years ................................................................................ ‘ ‘ ‘ 206 23. 4 585 1, 050

' Twenty-five feet, easily grailable; total, 45 feet or more,

 

From what has been said, it will be seen that the Oconee does not ofl'er 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

Catawba, 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

insert estimates of the total theoretical power.

It may be mentioned that in January, 1827, the Oconee was frozen over near Milledgeville, and the Savannah

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.

   

  

 

  

  

  

 

  

 

  

  

 

 

  

   
  

‘3 ,3, _ Rainfall. Fall. Horsepower available, gross.I Utilized g

I is? _ s _ _ __ 5

‘ a g i l i i a ‘ f, E“ 14'}; i=5
5 E i 1 2 "" "7 i. - o

1““ $35 a 1 ‘ ‘ 1 __;s_,,1,,- 1; cg 2mm
‘ “w , a . . 5' - a 5 a g4 1 ° 2 ‘s a;

' 3 w m . 1 g =1 ._- J j =1 v =5 I E '— 1 g5 3. 5

3% 5 “‘E E 81- e r, .E ,5, 5% w a ~
, a E I s g 1.5 i 5 :6“ n 5 , 3 , g a a 1 =4 1.

5 5 $251 <1 1 B | Q In .3 a a :5 . 5 :3 i2 12

Sq.ma. mm. minim. Fact. i [Feet

Milledgevillo ...................... 0 2,950 12 ‘1 13 s 14 ‘ 48 34.0 1 5411111014.. 1, 9:10 [ 2,500 l 10, 000 1 2,860 <50 ‘ 0.0 <4

Shoal ............................................ 12 l 13 9 14 48 4.0 1 ............ 1 . 0

halsy'lmfll.....................i. 1 2,9004 12 13 , 0 I 14 , 48 so I 1, 200 feet. <11

Satcher‘s 11110411.. 12 i 13 0 14 1 4s 0

Graybill's 111111.. 12 ‘ 1'1 9 l 14 4 4s 0

Lawrence‘s mill ... 12 1 18 9 14 I 48 ‘ ........

Riley‘s shoal....... 12 13 o , 14 3 48 741(1) ........................... 1 ........ 1 ........ 0 ‘ 0.0 0

Long 511541 ...... 12 I 13 1 0 14 4s 12+ 1, 300 feet 490 025 2, 535 ‘ 720 <50 0.0 <15

Hill‘s shoal 12 I 18 9 ‘ 14 2 48 Small ........................... ‘ ........ , ........ o , 0.0 o

Reid’sshoal ........................ 54 ; ........ 12 ' 13 1 9 , 14 l 48 6.0 .................................... i ........ 0 0.0 0

Park‘s mill ........................ 58 1,635 12 1 14 o 14 1 49 5.0 o 240 310 i 1.400 1 350 50 8.0 304 rain at dam.

Scull 51104.1 ...... 15 1,000 13 15 i 10 15 as 10.0 0 1110 240 1,140 I 275 801+. , 10.0 004 Dam 10 test

Burnett's so see 13 ‘ 15 i 10 1 15 ,1 53 454 {mile ..... 700 920; 4,1100I 1,050 o 0.0 o I

LITTLE RIVER.

Gage's shoal ............. 690 10 1 12 t s | 13 44 Small ‘ .................................... ‘ ........ o I 0.0 0

Moultrie‘s shoal 6753; 10 ‘ 12 i 9 I 13 44 Small 1 ............ . . .................. 0 0.0 0

number's 11111 ..................... 5.00 1 0004 10 12 I s 1 1s ; 44 9 0 3 0 ............................... 25 9.0 ........

Pierson‘s mill ............................ i ........ 10 12 9 i 12 44 as i o .................................e-s.o ........

Grist-mill ....... .. 1 1o 12 9 13 I 44 13 5 i ............ .. ................ 25 ‘ 13.5 ........

Grist-mill .......................... 1 .............. 1o 12 s 13 | 44 3.0, .................................... 25 i 8.0 ........ ,

Oldfaetory ........................ ‘15.00 , 250 10 12 n 13 | 44 1&0 , 600 feet... ........ .. o | 0.0 0

 

  

 

* See pages 18 to 21.

TRIBUTARIBS OF TIIE OCONEE RIVER.

Below Milledgeville the tributaries are not of very much importance, except a few which may be classed as sand

hill streams, but regarding which I could obtain no information, as none of them are utilized to any great

extent. Power 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 375 square miles, Big Sandy 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”,' 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 fall. 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 falls 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,

with no important tributaries below it. The dam is of wood, 130 feet long and 9 feet high, and the fall used is 9

feet, with 28 horse-power, which can be obtained all the time. The fall could be increased to 11 feet, and the

available power in the low season of ordinary years with this fall would probably be at 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 unfay'orably, 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. Then follows a second mill, with a fall of 13% feet and 545 horse-power utilized, and then a shoal, part of

which was at one time used by the old Eatonton factory. This shoal, which is the first of importance on the river, is

3 miles from Eatonton, 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 a fall of 8 feet, with a

wooden dam 200 feet long 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, and the wheel very poor. At the head of the pond,

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. From measurements 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.

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 Gwinnett county, whence it

flows southeast, and joins the Oconee just above the railroad bridge. Its length in a straight line is about 54

miles; by 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 autumn, and 14 in winter.

The stream is quite inaccessible, as the map will show. The following are the powers in their order as the river is

ascended:

About a mile and a half above the railroad there is said to be a small shoal, not used, and probably of no value.

Four miles further up is Reid’s mill, not now used, the available fall being stated at 7 or 8 feet, and perhaps more.

The mill was burned during the war, but the greater part of the dam, which was of rock, and 4 or 5 feet high, is

still there, though out of repair. This site is 4 miles below the mouth of Hardlabor creek, and 2 miles from

Buckhead, 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 I would estimate the flow and power at this

place as in the table on page 149.

808 " WHITE: Statistics of Georgia, 1849.
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Flow and power at Reid’s mill, Appalaehee river.

    

‘Flow er‘ Horse- owor avail
Fan‘ l seconlzl. I ab 0, gross.

 

State of flow (see pages 18 to 21). I Dmage

    

Isa milaa.' Feet. hummus/touts! 8feetfau.

Minimum ................................................. . ....................................................... i 60 6. 8 55

Minimum low season ............................................................................................ 1 1 500 8 so 1.5 I so

Maximumwith stomge ................................................................................. . ......... ‘ j i 525 ‘ 60.0 I 480

Low season, dry years ............................................................................................ 76 8.6 70

 

Ten miles up the river, and above the mouth of Hardlabor creek, is Furlow’s grist-mill, where a fall 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 estimate the

power as follows:

Flow and power at Furlow’e mill and shoal.

 

  

u

State of flow (see pages 18 to 21). I Dw" Fsll.‘ \ 1322;!!!)3', Horse-power available, gross. ‘ Remarks.

i ! if e , , , * _

Sq. miles. y pubic/act. 1100114111131“: 1411. 18featfall.‘

Minimum .............................................................. . ....... y ‘ 37 4.2 , 34 76 ‘

Minimum low season .......................................................... j 310 l ' 41 4.7 ’ as as ,ngll of shoalffrom in.

Maximum, with storage ....................................................... ' l """" l 325 37.0 f 296 666 i] 1355:?“ mm ML

Low season, dry years .......................................................... i l 47 5. 4 l 43 97

‘ Eight feet at mill ; 18 feet—stgoalhbgv 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 could

probably be built, giving a total available fall of 18 feet. The bed is rock, and the banks steep and rocky at the

upper end of the shoal. It is to be remarked that the Appalachee exhibits the same phenomenon—of filling up

with sand—that has already been referred to at length in the case of the tributaries of the Broad river in South

Carolina. At Furlow’s mill the fall was formerly 12 feet, but is now reduced to 8. The shoal just referred to has

never been used. 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 fall of 16 feet and 25 horse

power, the dam being 41} 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

as nearly as possible:

Table ofpower at Price’s mill.

  

Flow per Horse-power available,State of flow (see pages 18 to 21). i we N. "00nd. , grunt

 

 . , . i mm

| l

. Sq. meta. Feet. l Oubiafut. i 11mfall. 16feetfall.

Minimum ............ '........................ . ............................................................. t, i 38 : 4.1 65

Minimum low season ........ . ............................................................................. ‘ L 300 m { 40 I 4. 5 ‘72

Maximum, withstorage......................J ............................................................ , + 8}!" 36.0 575

Low season. dry years ..................................................................................... l] l , 46 l 5.2 83

l 

The next power is 4 miles above Price’s, at High shoals, situated 14 miles from Athens and 16 from Madison.

The stream is said to fall about 55 feet in 300 or 400 yards, but the principal part of the fall occurs in the lower

half of this distance. The fall is utilized by the cotton factory of the New High Shoals Manufacturing Company,

and by a grist-mill and a cotton-gin. The bed of the stream is solid rock, the banks high and difficult to canal,

and the width of the stream 200 to 400 feet. The cotton-factory dam is located about the middle of the shoal, and

is of wood, straight across the stream, 400 feet long and 5 or 6 feet high, built in 1873 at a cost of $500, and backing

the water only one or two hundred yards. The race is 200 feet long, the fall 20 feet, and the power 100 horse

power, which can be secured during 11% months as a rule, and 75 horse-power for the remaining time, there being

no waste in summer while running." Just above the pond is a fall of 4 or 5 feet, used for running a gin, while just

below the factory is a grist-mill with no dam, a wooden flume about 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.

The drainage area above this shoal is about 300 square miles. I have based my estimates of power for the

river principally on the above data regarding the factory as furnished by Dr. Powell, the president of the company.

Although not of so much interest here, I subjoin a table. Taking 75 horse-power net as the power, with a fall of 20

 

" The power is stated in the statistics of cotton-mills at 179 horse-power.
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feet during the low season of dry years, or assuming the efliciency of the motor to be 75 per cent. and the gross

power 100 horsepower, the power per foot fall is 5 horse-power. On this the following estimates are based:

  

Table ofpower at High shoals.

 

State of flow (see pages 18 to 21). Brain'ng“a Full. 1 F4333? Horsepower available, gross.

  

' Sq. miles. Fm. Iowa/“e. lfootfall. leafed/“u. 55feetfall.

1Minimum .................................................................................... ,1 l l as | 4.1 i so 225

Minimum low season ........................................................................ i l 300 55* 40 I L 5 90 . 250

Maximum, with storage .................................................................... v 315 I 36.0 i 720 , 1.980

Low season, dry years ........................................................ I ............... 1 , 48 I 5. 2 I 100 I 228

 

  

Above this shoal comes a site not utilized, said to have a fall of 15 or 20 feet; but no information could be

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; and further up the stream are other small gristmills, 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. It is, however, not a good stream for we ter-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 Oconee riVer is formed by the union of the North and Middle forks a few miles below the town of Athens.

It 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 deelivity 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.

It 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 Smith’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, but built 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 upstream side a second sill (mud-sill) is also laid, both extendingfrom 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 is 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 horsepower, 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 7* 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 per square 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 tributaries

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.

 
_ A___) 

 

, r ,

State of flow (see pages 18 to 21). ! Dtggzge Full. F512;]??— ! nompo'“ “._.”.Mo‘

_ I 1 _

4
I sq. mfla. i Feet. '; oweme. I l/ootlall. 201mm;

Minimum ................................................................................................ ,I l 10 a. o 100

Minimum low season ................................................................................... i ' 85 9.7 1 194

Maximum, with storage ............... t. ................................................................. j 433 2° m 54. o | 1.080

Low sermon, dry years ................................................................................... I 100 11.4 , 328

 

  

a

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 could be obtained, known as the

Lumpkin shoal, but it is probably not of much consequence.
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The next important power is the Athens cotton factory, at Athens. about 4 or 5 miles above the junction of the

two forks. The dam is constructed like that at the Georgia factory, and is 300 feet long and 10 feet high. it was

built in 1847, and would perhaps cost $5,000. The foundation is solid rock. The race is only a few feet in length and

the fall 12 feet, and 180 horse-power is used. Opposite the factory, on the east bank, is a grist-mill, with a

race about 330 feet long and a fall of 13 feet, with 60 horse-power. The total power'used is therefore 2401iorse

power; but- this cannot be obtained all the time, and the grist-mill is sometimes stopped in dry weather to allow the

factory to use all the power, Still, I was informed that the factory could not be run at full capacity more than about

10 months of the year, the power during the rest of the time being considerably less, even by drawing down the

water at. night in the pond (which is 3 miles long and 100 to 150 feet wide) to a certain extent, the factory being run

11 hours a day. These data give the power in the low season at somewhere in the neighborhood of 8 or 10 horse

power per foot fall gross, and as the data from the Georgia factory are the more reliable, on account of the fact

that in this case it is impossible to say to what extent the water is drawn down in the pond, I take the figures used

in the previous table, which give for 12 feet fall powers of, respectively, 96, 116, 650, and 137 horse-power for the

natural flow of the stream, and in ordinary years, of course, about 170 horse-power. 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 13 miles above the Athens factory, the next power being 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 few 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.

 

* Drainage Fan. Flow per Horse-power available,

, area. ; second. gross.

.

State of flow (see pages 18 to 21).

 
|

\ sq. mila. Feet. 4 Gubicfeet. : 1 foot fall. ‘ 26 feet fall.

l

Minimum .................................................................................................... , , 36 , 4. l 107

Minimum low season ....................................................................................... ,l 230 “6 ' i 45 5. 1 131!

Maximum, with storage .................................................................................... I ‘ 257 29. 2 750

Low season, dry years ....................................................................................... l 52 t 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 a healthy and salubrious

climate, and offers many inducements to manufacturers. Its water-powers will doubtless be developed before long.

The Middle Oconee, or Middle fork, takes its rise in Hall county, and, like the North fork, flows through Jackson

and Clarke counties, to join the latter stream. Its length in a straight line is about 40 miles, and it drains a 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 probably does not differ much

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 sluggish in many

places.

The first shoal on the stream is known as the Simalton shoal, and is a mile or so from the mouth, but the fall is

small, and of no value for manufacturing.

The next is the Princeton factory (cotton), 2 miles from the mouth and 3 miles from Athens, which is the nearest

railroad point. The dam is similar to those already described 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 years 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 stopped

by high water several days in the year, and sometimes two weeks or more in all. The freshets on the stream are quite

severe, and in 1880 there were several very large ones—the largest since the “Harrison freshet” of May, 1840. In

April, 1880, the water rose 27 feet at the factory, and was 7 feet over the dam, overflowing the canal, and causing a

stoppage of work for six days. In 1879 the head-gates and canal banks were washed out during a freshet, and the

factory was stopped for one month. I have estimated the power at this site as in the table on page 152.

 

“Janus: Handbook of Georgia.
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- l ‘ 5 . ;
State of flow (see NZes 18 to 21). i Dimmn? ! Fall. 1 Tigfi? i Horse'n‘gggzvuhble' Remarks.

' l

sq.maa. Fm. jawi¢juz.,1jooijau. acme/air;

 

 

E
Minimum ................................................. I ‘ 52 i 0.0 _ 120 ‘

Mini 1 sea-so ......... . ............................ l i 66 ". ' 150M mil; :th swim } 330 . 30 \l 363 ‘ 4; g 805 Low season of ordinary years. 215 horsepower.

I 77 y 8. 7 175Low season, dry years ..................................... I

The next power is Jennings’ grist-mill, 3 miles above, where the fall is 81} feet, with a darn 4 feet high. The

power utilized is very small. That available may be calculated 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, 1% miles above, and 4 miles from Athens. The fall is 13 feet, with a dam 6

feet high and a race 300 feet long. The mill runs 3 pair of stones, and can be run all the year. The power

available can be approximated to as above, there being no tributaries of importance between this place and the

factory.

The next power is at Tallassee falls, 8 or 9 miles from Athens, and about 4 miles above McElroy’s mill. This

shoal is 1,200 yards long, and the total fall is stated to be 51 feet.‘ Part of this fall was at one time used by a

cotton factory, 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 feet. The whole fall of the shoal could without difficulty be utilized, but in two parts—

the upper part being used on the left bank, and the lower on the right. There was formerly a saw-mill on the

right bank near the, foot of the shoal. The bed of the stream is rock, gravel, and bowlders, and its width is from

150 to 200 feet. The following table shows my estimate of the power:

Table of flow and power at Tallassee falls.

\ ‘ I

‘ Drainage FBJL . Flow per iHorse-powernvailnble,
State of flow (see pages 18 to 21). are“. mnd_ ‘ gross.

._‘r _

l

l V _

i Sq. mike. ‘ Fat. , Oubic feet.\ 1 foot fall. ‘51 fedjall.

|
Minimum ................................................................................................ ‘ , 50 , 5.7 ‘ W0

Minimum low season .................................................................................... 1 3M ‘ 51 61 ' 7.0 ‘ 3130

Maximum, with storage ................................................................................. 340 j 38» 6 1, 970

l

Low season, dry years ................................................................................... 70 1 S. 0 l 411]

 

Above this shoal there are said to be no large powers on the stream, although there are some sites where

gristmills might be located, and some mills in operation.

Of the tributaries to the Middle Oconee, the first is Barber’s creek, which enters below the Princeton factory

from the west, draining 74 square miles.

Half a mile 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. Three miles from the

mouth is an unntilized 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 fork, 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 might doubtless be utilized with

advantage, afi‘ording good powers, though small.

TH E ()CMULGEE RIVER.

This stream has its sources in Fulton, De Kalb, and Gwinnett counties, but the stream proper is formed by 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 Macon, which is the head of navigation, and below which there is no power.

At present the stream is navigable as far as Hawkinsvillc, 200 miles, for boats drawing 5 feet. Regarding the length

of the river I have no data, but the distance from Macon to the sea is generally called about 500 mileai 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 character of the stream, of its flow, of the drainage-basin, and

   

" By Mr. J. W. Bromby, of Athens, who measured it.

tAmmal Report Chiq‘ of Engineers, 1872, p. 516.

812



SOUTHERN ATLANTIC WATER-SHED. 153

of the rainfall, is about the same as in the case of the Oconee. The deelivity is probably also about the same,

though I 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 Ocmulgee 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 I am not able to

state with any accuracy the distance between the two places.

I proceed to describe 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 forms along shoal, several miles in length. It has at various times been proposed to construct a

canal from a point on the river 10 miles above the city down to a small stream called Vineville branch, which enters

the Oemulgee half a mile above the city limits, and to utilize the water-power for manufacturing, at the same time

supplying the city 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 Manufacturing Company was organized; but as yet

nothing has been done. It is said, on good authority, that the scheme is perfectly practicable, but opinions difi'er

as to the difficulties involved. The difficulty in bringing the canal down to the city lies in the fact that between

the latter and Vineville branch is a ridge which would be difficult to cut through, and a cemetery which could

probably not be crossed. It is 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 its

head, where the bed of the stream is solid rock, there being a very favorable site for its location. Along the line

of the canal there are said to be fine clay deposits, and near its head an abundance of very fine granite. The shoals

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 small fall.

The project of utilizing this power is not now spoken of much, and I was unable to see the original reports and

estimates, which have been lost. The only report that I could find is one by F. P. Holcomb, engineer, published

some 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 by the canal, is 31 feet; adding 7 feet for a dam, and subtracting 4 feet for friction,

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 I have estimated the power in the table below.

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 at Macon. There have been no

continued gaugings of the river, but it is stated that the flow at average low water is about 1,100 cubic feet per

second. The fact that in Holcomb’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 ofpower at Macon canal (projected).

  
1 _ | i V_ V ‘

State of flow (see pages 1.8 to 21). I I)ngng I] Fall. \ 11%;“?!- Home'pog‘::::vmmm°'

  

' Sq. mila. I rm. 2 Cubic/eel. ? lfoolfau. y-iofutfall.

Minimum .................................................................................................. i . 360 41.0 , 1,640

Minimum low season .................................................................. . ................... \I 475 54. 0 ‘.3, 160
. 2, 250 j 401 r \

Maximum, With storage ..................................................................................... 2. 150 244. 3 9, 770

Low season, dry years .................................................................................... I i 540 I 01.3 t 2.450

 

It is to be remarked here that the above estimates have been made entirely independent of the measurements

referred to above, and the agreement is surprising. The minimum is found by taking the discharge at 0.16 cubic

foot per second per square mile, the same figure that was assumed for the Oconee above Milledgeville, and arrived

at by a careful consideration of all the circumstances.

The economical location of Macon is very favorable, and the map will show that a number of railroads diverge

from the city. The Ocmulgee is navigable (or can be made so) up to the place for boats carrying 1,000 balesol'

cotton. The navigation is unobstructed as far as Brunswick, but above that- point it is obstructed by two bridges.

The river has been examined above Macon by Colonel B. W. Frobel, under the direction of Major King, of the

United States engineer corps, and his report is to be found in the Annual Report of the Chief of Engineers, 1876,

Appendix 1’, p. 20. From this report most of the following information has been condensed. All the shoals

specified in the report will be found mentioned in the table on page 154; but regarding many of them I 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 325 feet wide.

 
' i

" Br'ruan: Historical Record of Macon and Central Georgia, p. 292.
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At Johnston’s shoal the river is divided by three small islands, and the total width of the stream above the shoal is

450 feet, and below it 350. Harris’ shoal is in Monroe and Jones counties, as are all the following shoals up to Head’s

shoal, which is just at the upper corner of Jones. The most important in this distance is Glover’s Mill shoal, or

Long shoal, which is used 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 entire fall is available, with good facilities for canals and

buildings. The next shoal is Seven Islands shoal, in Butts and Jasper counties, and about 20 or 25 miles front

Forsyth. There was at one time a cotton factory at this place, but now there is only a grist- and saw-mill. The width

of the stream at the head of the shoal 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 best on the river. Roach’s shoal is the next one

which is utilized, there being a gristmill on the left bank, with a canal nearly the whole length of the shoal, and a

dam ac1oss a narrow arm of the river over to an island. The width of the stream at the head of the shoal is about

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 principal part of which occurs 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 is

a bottom near the foot of the shoal. At Cap’s shoal the river is divided by 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.

shoal, the next one above, a natural rock dam extends almost entirely across the river, leaving an opening of about

50 feet, called Bull sluice. The last shoal on the river, Barnes’, is just at thejunction 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

South river is about 325 feet; that of the Yellow river about 275 feet; and that of the Ocululgee about 500 feet.

Not having visited any of the shoals on the river, I 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 and several fine sites almost entirely unimproved. Estimates of the power are in the followingv

table.

The chieti difficulty ill 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.

Suhwnary of power on. the Ocmulgec river.

 

 

 

 
   

 

  

 

 

  

  

 

    
—»— .._. V ~~—-'~- -~ 7 i Me if r j ' ’ " r;ie:T:—%

5. ‘ Rainfall. Fall. Horse-power available, gross.’ Utilized. E

l i "l" i"? * 'viv' "' _ , ‘,-— ‘— E

l ’2 3 1 ' 5 3 a; . '33
Loon-lit!- 1 E a { 1 , =- 59 an ‘6 *5; Remark!

0 a, _ . E . E c E 4 ° :- 3 d E
! O i 5,” - ‘ 56 a T 5-4 1 .1 .4: =1 | =5 3% l 53 i i ="'

5 i: “BEETS: g 11 E 31.53 ..a-gi >1 '1 _ 8

‘5‘ '5 "2151*5753 '3” 5 Ell-E Q ‘E 2i 5
Q 1 a C!) u: 4 3 f» g a: .4 :1 >1 2: ..1 ,~,_— 5. a. ,

Milem Sq.1m'ln. ‘ln. 4 In 7 In. T In. In. . l-i-et. i , ‘ vFact. \

Macon canal, ploiooiod ........ 0 ,' 2, 250 11 13 0 l 14 , 47 405 10 halos... 1.040 1 2.100 0, 770 2,450 0 i 0 0 I

Bibb courtly: . , i ‘ i

Holt's shoal ........... . ...... 2, 235 11 13 l 0 1 14 47 3.714 , 400 341.. 150 200 l 000 I 230 0 0 Width, 325 feet.

Holman‘s shoal ................... 2, 200+ 11 13 0 l 14 47 1. 204 1,400 feet.. ............................. 0 0 Width, 400 feet.

Monroe and Jones counties: } T , . 4 i

Johnston‘s shoal ................. 2, 200+ 11 13 I 3 14 47 5.125 , 150011-14... 200 270 , 1,200 I 310 0 i 0 0

Hal-l'is‘ shoal .................... ‘ 2, 200+ 11 13 ll . 14 47 2. 312 3,000 feet. . .............. ‘ ....... 1 ........ 0 , 0 0 Width, 350-400 foot.

Bowman's ahonl ................. l 2, 200+ 11 13 D 14 47 ... .. .................... i ........ .. . . .. ........ 0 0 0

Taylor‘s shoal ................... l 2, 200 11 13 i 0 i 14 j 47 5. 732 2,100 feet.. 230 l 300 1, 300 350 o i 0 0 Width, 500mm.

Rum Cl‘t‘l‘li shoal ............... 2,000+ 11 i 13 0 i 14 47 sulllll .1 ................. i ........................ o y 0 0

Dame‘s shoal .................... 2, 000 11 l 13 ' 9 l 14 47 3. 044 l 4001ooi.. 130 l 175 l 790 200 0 ‘ 0 0 Width, 400-000 foot.

Falling Creek shoal .............. 2,000— 11 13 l 9 i 14 ‘ 47 1.566 3,200 feet.. ...... ' ........................ 0 ‘ 0 0 Width, 400 feet.

Ulark'sshoal..................... 2,000- 11 13 0 ‘ 14 ,‘ 47 Small _1 ................. l ....................... o l o o

Jarrcll’s shoal ................... 2,000- 11 13 0 . 14 ‘ 47 ...do ‘ 0 I 0 0

Mitchell's shoal .................. 2, 000- 11 13 ‘ 0 14 47 .. do 0 1 0 0

Glover's Mill shoal ............... 1, 374 11 13 g 0 l 14 r 47 17.010 50:1 124 11* Width, 400 foot.

Head’s shoal ..................... ‘ 1, 640 11 13 I 9 1 l4 1 47 ........ , ........... (I ‘ 0 0 ‘

11111141 and Juspel' counties: , ‘ , ‘

Ioiood shoal ..................... ,‘ 1,0004 11 13 3? 14 47 L ...... ‘ 0 1 0 0

Seven Islands ohoiil .............. 1,512 11 13 0 i 14 ' 47 0 .115 I 1,600fcet.. 530 700 3,350 ' 800 <50 I 201 131i

Lamar‘s shoal .................. ' 1,5005 11 13 0 l 14 l 47 3 053 1 13001001... 110 140 330 100 0 0 0 Width, 50mm.

Roach‘s shoal ..................... 1,4501. 11 13 0 1 14 , 7 7. 500 ‘ 3,300 feet... 200 200 , 1,240 i 306 ...... l ............

Pamiih'o shoal ................... 1 1,4504 11 13 I 9 1 14 l 47 3 510 13001314.. 30 120 530 140 0 ‘ o 0 Width, 400 foot.

Lloyd's shoal .................... l 1,3504 11 13 0 . 14 47 130.027 ’ 0,500 feet. 075 1, 230 0,100 1, 400 ................. Width, 300450111411.

Chp'o shoal 1,3504 11 13 M14147 5. 530 ‘1 400 feet. 140 130 300 210 0 I 0 0

Lci'crctt‘s shoal ....... 1,3505: 11 13 0 14 47 .............................. 0 0 0

llan'ey's shoal ................... 1,340 11 13 0 i4 47 4.000 , 600 feet... 100 130 020 150 ..................

Lemon's shoal ................... ‘ 1,020 11 13 0 14 47 2. 500 700 feet.. 50 70 325 80 0 0 0

Barnes' shoal .................... I 1,017 11 13 9 14 T 47 11.645 ‘ 500 feet.. 210 280 ! 1,350 825 ..................

 

 

 

 

 

 ' Sec pagcsrlti to 21.
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TRIBUTARIES OF THE OOMULGEE RIVER.

Some of the tributaries below Macon are sand-hill streams, but none have large powers utilized, although such

might perhaps be developed in places. On Mossy creek, a small stream flowing into Indian creek, which joins the

Ocmulgee about 10 miles above Hawkinsville and drains a total area of 300 square 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 to be quite constant in flow, and drains about 116 square miles; and it seems probable that more power could be

obtained on it. If its flow and its general character resembles that of the other sand-hill streams which we have

considered, it would afl'ord considerable power. 1 have no information of the streams below this. The largest

tributary is probably the Little Ocmulgee, which drains a total area of 776 square miles, but it- is so far below the

fall-line that it is not probable that it affords much power.

Echaconnee creek, which joins the Ocmulgee from the west about 15 miles below Macon, is a considerable stream,

draining 272 square miles. Its power, however, was not 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 a sand-hill stream, and that

its flow does not vary so much as that of the streams above the fall-line; but as I was not able to learn much

regarding the stream I submit no estimates.

Tobesoffkee 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. It has a few small grist-mills, but no large I

powers were heard of. Its drainage area is 260 square miles.

The next tributary worth naming is the Towaliga river, which takes its rise in the western part of Henry

county, and flows southeast, forming the boundary-line between Henry and Spalding, and then flowing through

Butts and Monroe, joining the Ocmulgee just opposite the upper corner of Jones, after draining a 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.1’ It is said to be quite a rapid stream, with not much bottom-land, except in its lower

part. It has the following shoals:

' Willis’ 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 Forsyth, is the best water-power on the stream or in the vicinity. The

stream falls here 811} feet in a distance of between 300 and 400 yards, but of this fall 49 feet is in one perpendicular

pitch.I 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 first

dam is a second one, 200 feet by 3, its crest being 10 feet higher than the top of the high fall, 300 feet below.

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 fall, 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 be

about 200 square miles. I have 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 much 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 calculating this table that I used in the case

of the Appalachee river. -

Table of power at High falls, Towaliga river.

 

Fan . ! Flow per
second. BMW-Power available, gm”.State of flow (see pages 18 to21).  

1 foot 1011. l 49/5“ fall. 7lfeetfau.

1

l

1 sq. miles. ‘ PM. i Cubicfut.

1

l

 

Minimum ..................................................................................... as 3.0 3 141 2111

Minimum low season ........................................................................... l , ' I 31 3- 6 172 248

Maximum, with storage ........................................................................ l 200 211 ‘ 24.0 1.176 1,704

Low season, dry years ........................................................................ l ‘ l 35 4.0 l 100 284

. 1 I
l

. ' Total, 82 feet; perpendicular, 49 feet; total in shoal proper, 71 feet.

 

The rainfall on the basin of the Towaliga is about as follows: spring, 10; summer, 12; autumn, 10; winter, 14.

The site above described is wort-by the attention of those seeking a location.

 

" Power stated in statistics of cotton-mills at 120 horse-power.

tWHl'rn: Statistics of Georgia.

2 All of my information regarding this power is due to Mr. Arthur Boardman, of Macon, who has surveyed the power.
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Flat shoal, 4} miles above High shoal, is about 250 yards long, and the fall is said to be 10 or 12 feet. It is

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

further up is another, but neither are probably of value. A short distance above, and about my miles east of

Griflin, in Spalding county, is Heflin’s shoal, about half a mile in length, with a rock bottom, and banks 8 or 10 feet

high, the fall being stated zit-12 to 15 feet, with a dam 4 feet high; and it is said that a much higher dam could be

constructed. 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 a mile below the junction of the South and the Yellow rivers. It takes its rise in Gwinnett county, pursues a

course nearly south through Walton and Newton counties, entering the Ocmulgee on the line between Newton and

Jasper, its length in a straight line being about 45 miles, and its drainage area about 320 square miles. In its

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 I 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 darn was washed out in the freshet of May, 1881. It

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 a grist-mill, 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 Alcovee, South,

and Yellow rivers may be given here once for all. It is: spring, 12; summer, 13; autumn, 10; winter, 13 ; year, 48.

I have therefore estimated the power at the shoal above described as in the following table:

Table ofpower at Newtonfactory or High shoal, on the Alcovee river.

   

Flow per Horse-power available,

second.
State of flow (see pages 18 to 21). no“Fall.‘

   

Sq.mi'les. Feet. 1 Cubicle“. 1 foot fall. 50 feel full.

Minimum .................................................................................................... 37 4. 2 210

Minimum low season ........................................................................................ 48 5. 4 275

Maximum, with storage ...................................................................................... 266* """" 264 so. 0 1,500

Low season, dry years ........................................................................................

l ‘55 6. 2 315 

' 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 180 feet long, which backs the water 4 miles. Above this the stream is sluggish, 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 straight line. ' It passes

within 3 miles of the towns of Conyers and Covington. It is a better stream for water-power than the Alcovec,

and is said to be a bolder stream, with more rapid fall and less low ground. It is “very tortuous, presenting many

abrupt turns, with high, sharp spurs jutting. in and frequent rock cliii's, 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 described 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 'Asnual Report Chief of Engineers, 1872, p. 530.
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Table of power at Indian Fishery shoal, Yellow river.

   

Horse-power available,

0Drama-gel, FRIL Flow per gram

State of flow (see pages 18 to 21). “mm 1 second.

 

 

 

 

,Sq. miles ‘ Feet. Cubic/eel. 1/ootfall. 12.31“! fall.

Minimum ................................................................................................. r] l 59 a. 7 82

Minimum low season ....................................................................................... L n ‘ o 76 8. 6 ‘1 106

Maximum, with storage .................................................................................... 4‘0 1‘2,” 420 47. 7 y 58'!

Low season, dry years ........ . ............................................................................. l i 87 9.9 i 122

 

Allen’s shoal has a fall of 1.8 feet in 400, not, used, and, unless a dam of considerable height could be built, of

course useless. There was once, however, a mill here. The width of the stream at the head of the shoal is about

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 feet 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 being but little 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 could

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 an estimate of the power:

Table ofpower at Dried Indian shoal, Yellow river.

 

F111 ‘Flowper Horse-power available,

    

 

  

State of flow (see pages 18 to 21). ynfigige I second_ l gross‘

lSq. miles. Fm. my“! 1foot fall. 1.2/m mu.

Minimum ................................................................................................... 56 6.4 I: 40

Minimum low season ....................................................................................... 72 8. 2 59

Maximum, with storage ..................................................................................... ‘°° 7'2“ ' 400 45.4 . 321

Low season, dry years ................................................................. . .................... 82 9. 3 I 67

 

 

Cedar shoal is the next above, and is the most important one on the river, the fall being 62.6 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. It is bolted to the rock, 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 fall 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 blufl‘y 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 could not be

utilized on this bank. The left bank is not so steep or hilly, and power has been used on that side, a 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 used 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 ofpower at Cedar shoal, Yellow .rioer.

 

‘7 i l

‘IDrainagc'l Fan ‘Flowper‘
i an“ i Becomt Horse-power available, gross.State of flow (see pages 18 to 31).

  l V V 7 V i 7 ‘ ___ H ‘

!Sq.1niles. ‘ Feetv C‘ubicjeel.‘ 1 footfull. 20 fertfall. 62.664 feel/all.

Minimum ................................................................................ 1 f 53 i 6. 0 120 376

Minimum low season ......................., ...................' ......................... l I 68 , 7.7 154 482

Maximum, with storage. . .. .............................................................. 370 I 62‘ 664 j 376 42. 7 854 2. 876

Low season, dry years.................................................................... j} ‘1 vs \ as ' 176 551

l

 

 

This shoal is 3 or 4 miles above Indian Fishery shoal, and 3 miles from Covington, which is the nearest

railroad point. The factory above described is known as the Covington Mills (0. S. Porter).

1012 v." r—vor. 16—52 ~ 8'7
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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 ower available can be obtained from the preceding table with sufficient accuracy.

Hendrick’s and Meriwether’s shoals follow, but are too small to be of special value. A fall of 6 feet could be

obtained by a dam.

The next shoal is 5 miles above, at the crossing of the Georgia railroad, and is known as Bridge shoal. The

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 is

about 125 feet. The banks on the left are steep, the hills running close up to the river for the entire length of the

shoal; the right bank is 8 or 10 feet high, of rock and clay. The drainage area above this shoal is only a little

smaller than above Cedar shoal, so that the power available may be approximated by taking the power per foot

fall the same as there given. All the .falls thus far given may be capable of being increased 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 Glenn’s shoal, 5 miles from Conyers, with a fall of perhaps 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

a 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

side 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 a quarter of a mile, all of which is available.

Full capacity can be obtained at these mills all the time as a rule, but with very little waste of water in dry weather

during running hours. The water is not drawn down in the pond during working hours. The following table

gives my estimate of power at this shoal. It has served as a guide in my calculations for other shoals on the river:

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

 

 

 

l _ l ‘

sum of flow (see pages 18 w 21). . ‘ D2325”, Fall. £233,111,?” l Horse-power available

. i \

sq. miles. latte/ml 110mm. I 50futfalL

Minimum .............................................................................................. I ‘ [ :n l a. s 115

Minimum low season ............................................................................... ... 40 l 4. 5 225

Maximum, with storage ........................................................................... 1. . . 222 About 50 feo"H 222 25. 2 1. 260

Low season, dry years ................................................................................. J' 1 i i 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.

I Big Haynes creek, already referred to as the principal tributary of Yellow river, drains about 85 square miles.

It 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 month 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 2% feet high, and the race 500 feet long.

The next is an unntilized power, with an available fall of about 20 feet within a distance of a quarter of a 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 25 feet available and 19 feet used. Above are other and smaller powers.

It 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 cast 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. etc., 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. 0. Brown, of Conycrs, who is thoroughly acquainted with all the powers in the vicinity, and whose statements

are entitled to the utmost reliance. '

r1?
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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 or6 miles from the mouth and 15 miles from Covington. The fall is about 17 feet

in a quarter of a. mile, all of which is available, and about 11 feet of which are used by a grist- and saw-mill, with a

dam 2g feet high. The banks and the bed are said to be favorable. The following table gives an estimate of the

power, assuming the fall at 17 feet:

Table of power at Island shoal, South river.

 

  

  

  

State of flow (see Pages 18 to 21). ,Dimge Fall. \ 12:23:21? Horse-pgotgfwalhble'

I . l l . ‘
Sq. mtla.v Feel. , Cubic/cat. 1 foot fall. 17 feel fall.

Minimum .................................................................................................... 81 9.2 l 150

Minimum low season ........................................................................................ } m 17 104 11.8 l 200

Maximum, with storage ..................................................................................... ‘ 578 65.7 1,117

Low season, dry years ...................................................................................... I l > 119 13.5 229

 
 

 

Three miles above 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 a

grist- and saw-mill with a wing-dam.

Table of power at Snapping shoal.

‘ l
Draina el 1 Flow per

area.5 i an' ‘ second.

i

Horse-power available,

State of flow (see pages 18 to 21). gross.

 

 

Sq. miles. Feet Ii Cubic feel. 1 foot fall. 16 feet fall.

 

Minimum ............................................................................- ....................... l 69 7.8 125
Minimum low season ........................................................................................ I 495 i 10+ I, 80 10.1 1 162

Maximum,withstorage........ ‘ v 495 56.2 000

Low season, dry years .....................................'.................................................. i 102 11.6 186

 

 

Above it is a shoal known as the Pearsal old shoal, now not used, but with a fall said to amount to 10 or 12

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, a considerable stream,

which enters from the south or west. It is said that a fall of 15 feet is available in one-third of a mile, of which a

grist- and saw-mill and furniture shops use 10 feet. '

Table of power at Peachstone shoal.

  
 

  

i” A sum of flow (see Pages 18 m 21). I I)???" min. F zlggnlafir Borle-Plgtrgaemihblw

, r — __ |

*3 #4,». Sq. miles. Fm. Ouln‘c _rm. , 11m fall. l15ful fall.

Minimum ..................................................................................................... as 4. o 00

Minimum low season .......................................................................................... , 45 5. 2 78

laximum, with mime....................................................................................... l 253* 15 i { 253 28. 1 430

Low season, dry years.......................................................................................... 52 6. O 90

 

 

Passing one small shoal not used, and of no value, the next power is 7 miles above Peachstone shoal, at McNite’s

grist- and saw-mill. A fall of about 12 feet is used, and it is said that by raising the dam 20 feet could easily be

rendered available. This power is 7 miles from Conyers, and above the mouth of Honey creek.

Table of power at McNite’s mill.

   

   

 

State of flow (see pages 18 to 21). Diffiggge Fall.‘ Iggcznlzfr Horse-power available, gross.

‘ Sq. miles. l Owln'c fat. 1 foot fall. 1 12 feel full. 20 feel full.

Minimum .................................. . ............................................... l l 26 a. o . as 00

Minimum low season ...... . ............................................................. 1 l l 34 3. 9 46 78

Maximum, with storage .................................................................... ' 20° ; """" l 200 22 7 = 212 I 454

Lowseason,dryyears......._............_........................: ........................ | I 39 4.4 ‘ 53i 88

#_7_ If i

 

 
 

' Utilized, 12 feet; available, 20 feet i.

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

the whole distance.

. 819
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The Albert shoal, 4 miles above McNite’s, and unimproved, is said to have an available fall of over 18 feet.

The bed is rock, and the banks good.

Four miles above is Flat shoal, where is located the cotton 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, extends

across the stream in the shape of aV, 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; and

there was formerly a second factory on that side, but it was burned a short time ago. It is said that the total fall

available is 28 feet. The factory is a- yarn-mill, with 3,000 spindles; and the one which was burned had 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,

I am unable to state. Nevertheless, Mr. Clark states that he could run all his mills, including 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 nearest 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 liable 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. It is

said to be a good stream in dry weather, and has several mills and sites. Its drainage area is about 125 square miles.

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 one 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.

 

  

 

  

 

  

 
 

. E:

E I
Name of stream. Tributary to what. State. County. Kind of mill. E I g

_ 2 i I i- :1

a I s I
z , a I a

I I i i

I I I Feet.

'1ributaries to ....................... Altamaha. . . .. . . . . . . . . ...... . .. Georgia ............... 5 Tattnall ........'...... Flour and grist ....... 3 ...... 62

Do ............................. ....do ............................. .__.do ................. I...“ ................. Saw................... 2‘ 2i 55

Do ............................. .. . .do ............................. . . . .do ................. I Johnson .............. Flour and grist ....... ~ 2 15 24

Oconee ............................... ....do ............................. ....do ................. I Baldwii'i .............. ....do ................. 2 12 '10

Do ............................ ....do ............................. ....do.........._....._IPutnam .............. .__.do ................. 2 15 70

Do ............................. _ . . .do ............................. . . . .do ................. I Greene ................ Cotton factory ........ 1 i 10 ......

Do ............................. ....do ............................. ....do ................. -.._.do ................. I Flour and grist ....... 3 l 26; 104

Do............................. .__.do ................. IClurkc ................ I....do ................. II 8l 6

Little river ......................... . . .do ................. Putnam ............... . . . .do ................ 4 32 I 165

Do ............................ ...do ................. Saw .................. 1I 7I 20

Morgan ............... Flour and grist ....... 2 22 E

Newton ............... . .. .do ............... 2 47 30

. .do ................. Cotton-gin ............ 1 25 15

Walton ............... Flour and grist ....... 1 40 45

.. Morgan............... . . . .do ................. 1 , 20 20

Walton ..... '.. ........ Cotton factory ........ 1 I 20 100

do ................. Flour and grist ....... s 42 ‘ 124
- Gwinnctt ............. . .. .do ................. 1 i 22 11)

Other tributaries of.................. .. .. Laurens .............. . _ _ .do ................. 3 I 34 I 50

Do ............................ .__.do ................. Saw................... 2i 22: 50

Do ............................. . . .. Johnson .............. Flour and grist ....... 2 I 16 l 23

Do ............................. .. .. Twiggs .................... do ................. 3 ...... I 63

Do ............................. ......10 ................. Isiiw ................... 1‘ a, 20

Do ............................ . . . . _Washingtou .......... Flour and grist ....... 3 ...... I 58

Do ............................. .. Wilkinson ............ ....dO ................. 12 69 ‘ 140

Do:............................ ...do ................. Saw ................... 8 40 ‘ 10?

Do ............................. .. . . . .do ................. Agriculturalimplem'tsl 1 3 , 4

Do ............................. . . . . Hancock.............. Flour and grist ....... 6 94 I 95

Do ............................. Jones ................. ....do ................. 4 601 US
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Table of utilized power on the Altamaha river and tributaries—Continued.

 

 

  

  

  

 

  

  

  

  

  

 

. d 1 E

ii 5 is
Name 0! stream. Tribntlry to what. State. County. Kind of mill. 7; ' g 2.;

.0 "' ' m

s E ’5’
z i" ‘l 9‘

Feet.'

Georgia ............... Baldwin .............. Flour and grist ....... 3 37 00

...do ................. ‘ Jnsper................ ... do ................. 2 30 32

.. do ................. ‘ Putnnmt.............. ....do ................. 6 78 178

Do...................-.._."... do .............. ._. ........ .... ...do ..................... do ................. Saw .................. l 8 25

Do.............. ............... ... do ................ .. ..... ...... ..do ................. Morgan.............. Flour and grist ....... 7 ...... 90

Do .............. ............... ... do .................. ... ........ ....do ................. Walton ............... “..do ................. Q 01 122

Do ...... . ........ .............. do 1 16 50

D0 .............. ............... .__.do .............. .._.. . . 1 23 32

Do............... ....do ............................. ‘ Cotton-gin ....... 2 41 11

Do............... .............. Oconee ........ in..-“ Flour and grist ....... 1 22 30

' Do .................... ......... ....do ............................ i . Oglethorpe .......i. .‘._.‘do ................. 2 56 30

Do .................. ‘ Sam... 4 128 100

Do .......................... ... Woolen ...... 1 16 12

North Oconee ..................... . . . . . Cotton factory . 2 32 330

Middle Oconee ....................... . . .. . . .do ........ 1 20 100

North and Middle Oconee and tribu- Saw................... 1 12 10

taries.

Do.......... ".de ................. Paper ............ 1' 16 75

Do . do ................. k Flour and grist ....... 4 52 82

Do ‘ ‘ Gwinnett ............. 3...,do ................. 2 1 32 : 26

Do.. ....do ................. Saw ................... 1 12 i 12

Do.. Madison .............. Flour and grist ....... 2 29 13

D0 Hall ............ .. ....do ................. 11 l 170 130

Do ............................ ‘..tdo Saw................... 1i m 15

Do Jackson .............. ....do ................. s' 140 141

D0 Flour and grist ....... 13

Do ................................ do ............................ Cotton-gin ............

Do .................................do ............................. I . Leather ‘

Do ' Woolen ...............

Ocmulgee ............................ ; Altamaha ........................ ... Flour and grist ......

Do ...... v ...................... ‘....do ...............................

 

  

do ................. _

...do ................. } \Vilcox ...............

..‘do ................. ..do...

...do ................ Dodge ................

..do .................

  

 

  

 

 

  

  

. Woolen ...............

Pulaski .............. _ ,

  

  

Flour and grist .......

. . do .................

Saw ..................

Flour and grist .......

. .do .................

‘ Woolen ..............

‘ Saw ..................

  

 

  

l

 

“HHUHHHMHv—bI-IHHHOI

Do ........ . ........ ............

Yellow river........... I.............

Do............... ..............

* Newton factory—not now in operation.

- Cotton-gin...

» ... do ......

Cotton factory ........

Flour and grist .......

. rdo ............

Saw ...........

Flour and grist .......

' “fool-carding .........

! Flour and grist .......

-Saw ..................

‘ Cotton factory ........

‘ Flour and grist .......

Saw ..................

Cotton " ..............

Flour and grist .......

. . . .do ...............

\Vheclwrighting ......

Cotton factory. . .

Paper............

‘ Flour and grist .......

.. . do ................. \

Flour and grist ....... ‘ aQ

-Huwmuwuumw~u-~HHQsH~
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Table ofpower utilized on the Altamaha river and tributaries—Continued.

   

 

 

  

  

  

  

  

  

 

 

l a ‘

1 s “i
Name of stream. Tributary to what. State. County. ‘ Kmd of mill. 2 y E

z l {3 g

Fed

Ysllow river ......................... Newton ............... Saw .................. 2 ......

Rockdale ............. Flour and grist ....... _ 2 24

. .do ................. Saw .................. 1 14

...do ................. Cotton-gin. 1 14 ‘

...do ................. _, Furniture ............ 1 l4 ‘

De Kalb ............. ' Flour and grist ....... 1 7

. .do ................. Cotton-gin ............ 1 7

Gwinnett............. Flourandgrist ....... 6 66‘

. do ................. Furniture............. 1 8

“do .. ... .._.. Saw .................. 1 14

De Kalb .............. Cotton factory ........ 1 %

................ Henry . .. .... Flour and grist ....... 1 8;

...............:... . Agriculturaiimplem’ts 1 9

Furniture ............. l 9

Saw .................. 1 9

...do..........‘...... 1 30

Flour and grist ....... 1 30

....do ................. 2 24

Cotton-gin ............ 1 16 ,

Furniture....... 1 9!

. Flonrand grist... 2 35

. Saw ............ i 10

. Cotton-gin.. 1 10

Furniture. . . 1 10

Saw ...2. ..... 1 22

Flour and grist . .. 2 34

Cotton-gin ............ 1 22

Flour and grist ....... 2 74

. .do ................. 11 157

Saw .................. 1 11

Cotton-gin ............ 1 11

Flour and grist ....... 3 78

Saw .................. 2 33

Flour and grist ....... 4 52

. . . .(lo ................. 3 119

.. . . Saw .................. 1 10

..do ................. i....do ................. Woolen ............... 1 ......

................. Clayton............... Flourandgrist....... 2 as

................. Rorkdsle..............__.do].._........ . 3 02

.....................(lo................. 1 18

Cotton-gin 2 31

1 8

1 30

10 181

. . 8 44

. .do ................. Cotton-gin ............ 6 108

..do .. .._.. . Paper................. 3 99

Newton ............... Leather ............... 1 15

..do .. ... . Cotton-gin ............ 1 15

..dtru .. . i Flour and grist . .._.. 2 37

. do ................. Cotton-gin ............ 1 12 I

Rockdale ............. Flour and grist ....... B 70

. . . .do ................. Snw .................. 1 ...... I

. Walton ............... ....do ................ 1 15

'. . .do ................. I Flour and grist ....... 3 35

Gwinnett ............. .. . .(io ................. 2 51

DeKulb .............. do ................. 2 20‘

. ..do ................. Saw .................. 2 55 ‘

..do ................. Cotton gin ............ 2 32

.. .__.do ................. Furniture............. 1 15 i

Walton ............... Flour and grist ....... 1 13 i

iGwinnott ............. "..do ................. 2 54 I

..do ................. Cotton-gin ............ 1 15 I

..do ................. Sow .................. 1. 18 I
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XiI.—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

reach 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 be classed as sand-hill streams, and oil‘er

some power, which is utilized to a certain extent by saw- and grist-mills, and it may 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 only one point

which it is interesting to notice in this connection, namely, the amount and distribution of the rainfall in the peninsula.

The average fall in spring is about 9 inches over the whole peninsula, or not more than in the New England 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 8 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 streams, 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 autumn, 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 struck with the very large amount of power remaining

unntilized 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 if 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, district, 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 Atlantic plain at the foot of the mountains is

greater in the region we have considered than anywhere else along the Atlantic coast, and that the slope of that

plain does not vary correspondingly from north to south; and we have found, as would be expected, that the

streams, in their course across this plain, from the mountains to the sea, develop an enormous amount 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 across 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 district extends

far above the head of tide-water. There is one respect in which this difference in configuration acts unfavorably

on the water-powers 0f the south, namely, as regards transportation, for not only does the large extent of the

eastern district render navigation of the rivers diflicuit, and transport by sea less easy than in the north, but

the railroads, in the water~p0wer district, are not so constrained to follow the river valleys as in the case of the

northern streams, which often flow between parallel ranges of hills, so that the most convenient and economical

location for a road, and often the only practicable one, is along their banks. In the southern states, on the

contrary, we often find the railroad following the divides, instead of the water-courses, and the consequence is that

many of the finest water-powers are at present very inaccessible. But it is evident that the evil is of a kind which is

easily remedied, and which will be remedied as soon as the manufacturing interests of the region demand it. We

have seen that the beds of the streams are everywhere favorable for the construction of dams, and that the banks

are generally favorable for the construction of canals and buildings at the points where the water-powers occur.

_ As regards the flow of the streams, we have been altogether without data derived from actual measurement,

and have been obliged to draw our conclusions from a study of the circumstances influencing flow. We have seen

that the southern states are probably better wooded than the middle or New England states; that the soil is deep,

and quite pervious, although shedding sudden showers with considerable rapidity; and that the mountains are

wooded and covered with soil; all of which circumstances act to render the flow of the streams constant. And the

topography is also favorable in this respect, for we shall see that in the case of the James and the Potomac rivers,
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which drain a large extent of mountain region, consisting of parallel and narrow valleys between high hills,

such a configuration is favorable to the sudden discharge of rain-water, and that those two streams are therefore

probably much more variable in flow on this account than they would otherwise be. We have seen, further, that

the principal carriers of moisture in the district wehave considered are the winds from the Gulf of Mexico and

from the Atlantic, but principally the former. In the summer these winds are deflected from their normal

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 preceed inland, until what remains is condensed by the lofty mountains.

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 southern

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 Fear

and the Roanoke, are subject to very heavy ones, the southern streams, as a rule, do not compare 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

manufacturing advantages, answer in the aflirmative, 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 must 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 distinction 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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THE ETOWAH ((1.) RIVER.

Rising upon the southern slope of the Blue ridge, in northern Lumpkin county, Georgia, this river pursues a

westerly course to the Coosa at Rome, passing in the mean time over portions of the counties of Lumpkin. Dawson,

Forsyth, Cherokee, Bartow, and Floyd. The section drained comprises 1,940 square miles, and above Cartersville

it is but thinly settled; this upper portion, however, has valuable mineral resources, of which the most important are

iron, manganese, and gold. Baryta and kaolin are also found, as well as traces of silver, copper, and plumbago,

but there is no coal. The valleys are well stocked with timber, and below Cartersville the main valley, which above

is quite narrow except where at intervals 9. patch of a few hundred acres of bottom-land is found in a bend of the

river, widens out and contains fine stretches of extremely productive land, which is largely cultivated in grain and

cotton. The railroad facilities are good along the lower river, but in the portion farther up, which is best suited to

use for power, the stream is directly accessible by railroad at Canton only, to which point there extends a short road

from Marietta, to the southward. There is no navigation on the river. A government survey was made in the

summer of 1879 to determine upon the probable expense of establishing a navigable channel; but it was found that

an improvement by locks and dams—the only practicable method—would cost 82,277,000 for the 63 miles from Rome

to the mouth of Little river, and an adverse report was therefore made, it being considered that a heavy outlay of

money was not at all warranted by the business likely to be furnished. (b) Above the mouth the largest towns are

Kingston and Cartersville, in Bartow county, having respectively about 500 and 2,000 inhabitants, and Canton, in

Cherokee county, with a population of 400.

In its lower course the fall of the river averages about 3.7 feet per mile, amounting to 232 feet in the 63 miles

below Little river. This descent is not uniform, however, being distributed among reefs and rapids, with short

intervening pools. From Cartersville up, the Etowah is quite closely hemmed in by mountains, which rise

rapidly from its banks, and which, being thickly covered with pines, except where an occasional precipitous crag

shows itself, bare of vegetation, give rise to very picturesque scenery. The water of the stream was once

remarkably clear, but cultivation of the soil and washing the hill-sides for gold have given it a generally turbid

appearance. The oscillations are very rapid and heavy after rains, owing to the steep drainage slopes, and the full

'height of a freshet is often reached in a few hours. As reported in the government survey, the highest rises have

ranged from 12 feet in the upper course to 28 feet at Rome. The lower bottom-lands toward the month are liable

to overflow, but in the upper and more rapid portion of its course the river seldom rises at all above its immediate

banks.

In a list of gaugings of various of the Georgia streams,(c) the discharge of the Etowah at the mouth of

Allatoona creek, in Bartow county, is given as 1,308 cubic feet per second in minimum low water, corresponding to

1.08 cubic foot per second for each of the 1,213 square miles of drainage area above that point. This discharge certainly

appears too large for the stage mentioned, being more than half as great as the volume assumed, on good

authority, for average low water at the mouth of the Coosa, although the drainage area there is nearly nine times

as great as at the locality mentioned on the Etowah river. Lieutenant Marshall, Corps of Engineers, U. S. army,

in his report upon the survey of the river states that “at low water its discharge is slight”.

1n Lumpkin county the Dahlonega Gold Mining Company has constructed a ditch 3 feet deep, 3% feet wide at

the bottom, and 30 miles in length, to serve the purposes of hydraulic mining. Water is taken from several small

creeks tributary to the upper Etowah, and will supply 5 mines with 25 miner’s inches (01) each.

The fall of the river is rapid in its upper course, and those familiar with the valley consider that it there presents

numerous good sites for power, favorable for development and accessible. Between the point where the public

road from Dahlonega to Dawsonville crosses, and Simmons’ mill-pond, a distance of some 12 miles by roadkthere

is stated to be a fall of 210 feet. Of this amount only 28 feet is utilized, part by a saw-mill, grist-mill, and tannery

combined, and part by a 10-stamp mill of the Dahlonega mine ; there are several other points, however, which are

available for use. The Franklin mine, in Cherokee county, takes power from the Etowah for a 20-stamp mill, using,

it is said, a fall of about 15 feet. A narrow-gauge line to run from Gainesville, on the Atlanta and Charlotte Air

Line railroad, t0 Dahlonega had been surveyed and partly graded in the spring of 1881, and if completed will be

of great advantage to the extreme upper part of the river. Efl'orts were about to be made also for the establishment

of a cotton factory in this section, it being claimed that the cheapness of water-power, land, fuel, and rents would

permit of more profitable manufacture, even with the expense of shipping by team to and from Gainesville, than at

Atlanta. ' Such an enterprise would be of much value in giving employment to the families of the men engaged at

themines. Farther down stream, at High Tower, in Forsyth county, two mills, one of 10 and one of 20 stamps, were

reported to have been projected; but, except at the points mentioned and at an occasional site elsewhere occupied

by a small saw-mill or grist-mill, no actual use was found to be made of the power of the river.

 

(1 Indian pronunciation, E-to-wiih', meaning in Cherokee “beautiful water”.

I) See Report of Chief of Engineers, 1880. p

0 See The State of Georgia, by Francis Fontaine.

d A minele inch is said to be taken as the discharge through a 1-inch aperture under a head of 6 inches, or about 17,000 gallons per

24 hours. 853
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The descent of the Etowah for a considerable distance below Little river, as determined by government survey,

is shown in the following table:

Table showing thefall in the Etowah river for 41.4 miles below the mouth of Little river.

 

 

  

1Distance Distance Fall l Full. er

Locality. below between between beinwgen

Little river. points. points. pom“.

Miles. Miles. Feet. Feet.

Mouth of Little river . . .. .......................... 0. 000

§ 9. 091 19. o 2. 09
Boundary between Cherokee and Bartow counties . 9. 001

I 1.130 2. 5 2.20Head of Maddox island ............................ 10. 227

I 1. son 18. 5 10.28
Foot of Pugh's island .............................. 12. 027

I 1. 231 22 o 17. 37
6,500 feet below Pugh's island ..................... 13. 258

' I 0. 624 10. 5 10. as
Stamp creek ....................................... 13. 882

§ 1. 270 27. 5 21. 05
6,700 feet below Stamp creek ....................... 15.152

I o. 946 11.0 11. as
11,700 feet below Stamp creek ..................... 16. 098

I 1. 781 1. 5 0. 84I Western and Atlantic Railroad bridge ............ 17.879 I

I 23. 541 a. er. 5 2. 87
Reynolds’ ford ..................................... 41. 420

   

 

 

a Fall quite uniformly distributed .

It will be noticed that from the boundary between Cherokee and Bartow counties down to the Western and

Atlantic Railroad crossing there is a heavy fall, amounting to 92 feet in 7 miles of the distance. This portion of

the stream, lying but a few miles to the east of Cartersville, offers perhaps the most valuable power to be found

anywhere on the course, and before the war was largely utilized by extensive manufacturing works, which stretched

for half a mile along the river, and which represented an investment of $500,000 or more. There were three blast

furnaces, a rolling-mill, a foundery, a nail factory, and a flouring-mill with a capacity of 300 barrels per day. The

flouring-mill and rolling-mill are said to have been the first of any importance established south of Richmond.

Previously New York flour, known here as “Canal flour”, had monopolized the southern markets, and in this

section commanded $20 per barrel; but with this the new product competed, with the greatest success, in all the

southern markets, and finally in New York city. Immediately preceding the war, arrangements had been completed

between Major M. E. Cooper, owner of the property on the Etowah, and still residing near by, and Colonel Samuel

Colt, of Hartford, Connecticut, to engage jointly in' the manufacture of fire-arms at the locality here described,

but the breaking out of hoatilities prevented the removal of any part of Colonel Coltfs works, although it is stated

that the necessary papers had been signed, and that a month more of time would have seen the undertaking

carried out. In 1864, during Sherman’s campaign, the buildings here were all burned, and only the ruins of what

were very substantial structures now remain.

The property embraces 15,000 (‘3) acres of land, extending more than 5 miles along the Etowah river, on both sides,

and probably covering a fall of at least 80 feet on that stream, though the exact amount could not be ascertained.

It also includes Allatoona and Stamp creeks, tributaries of the Etowah, each with large fall and abundant power.

Running from the old works down the river-bank to the line of the Western and Atlantic railroad was a branch

track, the graded line of which still remains in good condition, and which, though now without ties or rails, might

easily be put in condition for traffic. The property is owned by an incorporated company, the Etowah Manufacturing

85 Mining Company, with oflices in Savannah, and is offered for sale, in one piece only, at a nominal price of $100,000

Estimate ofpower at the Etowah Mining 11’: Manufacturing Company’s privilege.

  

 

|

I annum. on new. Iperfélggnd

Stage of river. , ] DEE?“ l average ' Theoretical horsepower.

I Spring. Summer. ‘Autumn. Winter. Year. I “1:33:34

   

  

I * 1

Inches. I Inches. Inches. Inches. Inches. Sq.1m'ler. Cubic/eat. 1 foot fall. I10feetfall. 20futfau‘80'lulfall.

 

 

 

 

 

Low water, dry year................... l I 370 42. 0 I 420 840 I 3, 360

Low water, average year ............. 15 13 10 15§ ‘ 535 1, 060 500 63. 6 I 036 1, 272 5, 088

Available 10 months, average yenr..... I I 750 85.2 I 852 1, 704 I e, 816

 

The large fall in this section of the river occurs where the latter has cut its way through a spur of the Blue ridge.

The stream flows with rapid current and almost constant ripples, now and then pitching abruptly over a low ledge.

The bed is generally rock and contains numerous large bowlders, and here and there a small island appears. The

average width between banks is probably 200 or 300 feet, although in places it increases to 500 or 600 feet. As the

power was formerly developed there were two dams across the river, built of logs, each structure 10 feet high; they

were about half a mile apart, the upper dam at the rolling-mill and the lower at the flouring-mill. The entire 80

feet or more of fall could perhaps best be improved in several successive privileges of say 20 feet each. The

abundnnrce of timber and stone should render the expense for dams reasonable, and perfectly secure foundations
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could be obtained without difficulty. The ground rises rather abruptly on the south side of the river; the old

works were on the north side, where the immediate bank is succeeded by a level stretch, elevated from 8 to 20

feet above the water and extending back from 75 to 150 feet before reaching the abrupt ascent of the mountain.

The power to be obtained here is large, and the site well deserves attention.

No power was learned of as in use below Cartersville. There had been a dam and a small grist-mill a short

distance down from the Western and Atlantic Railroad crossing, but they were in the main carried away during

the exceptionally high freshet in the spring of 1881. For the remainder of the distance to its mouth the river has a

quite uniform and moderate slope, with an average width of perhaps 250 feet. The bed is rocky, and the banks

are of tolerably good height. This part of the stream is more under the influence of backwater than that above,

but could probably be utilized for falls of from 5 to 8 feet.

The tributaries of the Etowah are small, no one draining more than 240 square miles. A list of the principal

ones is given below. The districts through which they run abound in large springs and brooks of fine “freestone

water”, and are well adapted to the cultivation of cotton, corn, wheat, oats, barley, fruits, and vegetables. Although

the streams are not large, many of them have sufficient volume and fall to support manufacturing works of some

importance, at least during the greater part of the year. Stamp creek has one or two small furnaces, and there

is a small cotton factory on Shoal creek.

Drainage areas of the Etowah river and principal tributaries.

 
   

 
 

  
l

Name of stream. D3223 Name of stream. D331?“

sq. miles. I' Sq. miles.

Etowah river at Aurama, Lumpkin county ............ 100 Mountain creek ...................................... 77

Etowah river at Eiigh Tower, Forsyth county ......... 356 I Shoal creek .......................................... 66

Etowah river at Canton, Cherokee county ............. I 677 I Little river .......................................... 239

Etowah river below Shoal creek ....................... 769 Allatoona creek ..................................... 100

Etowah river at Etowah Iron Works .................. ‘ 1, 060 ‘I Pettis creek ......................................... 56

Etowah river below Allatoons creek ................... I 1,213 ll Pumpkin Vine creek ................................ 181

Etowah river near Cartersvillc (railroad crossing) . ...| 1, 226 I' Raccoon creek ...................................... 60

Etowah river at month ................................ ‘ II 940 \ Euharlee creek ...................................... 205

Armacolola creek ............. b ....................... I 116 I Two-Run creek ...................................... 47

ll .

 

 

THE OOSTENAULA RIVER AND TRIBUTARIES.

The Oostenaula river, which unites with the Etowah at Rome to form the Coosa, is in turn made up, near Resaca,

in Gordon county, Georgia, by the junction of the Coosawattee and the Conasauga. It flows thence in a crooked

southwesterly course, having a length of about 60 miles. It is navigable, but is very little navigated. The area

drained above its head'is 1,606, and above the junction at Rome 2,190 square miles.

The Cooaawattee river heads in Gilmer county, Georgia, running southwesterly to Resaca. For 45 miles above

its mouth, to Carter’s Landing, the river is navigable during six months in the year, and some work has been done

by government engineers in improving the channel, but the actual amount of traffic carried on is slight. In this

45 miles the fall is moderate and the stream winds about among exceedingly rich bottom-lands, on which corn, '

wheat, and cotton are raised. Just above Carter’s Landing the meadows cease and the river issues from a narrow

valley in the mountains. Here is met the first dam, a log structure 400 feet, more or less, in length and 8 feet

high. A fall of 9 feet is obtained and power used for a 2-ruu grist-mill, a saw-mill, a tannery, and a cotton-gin.

There is a large surplus power here, even with the present head, and, except that the railroad facilities are poor

(the nearest railroad station is Calhoun, on the Western and Atlantic railroad, 18 miles distant by wagou~road), the

site is well suited to more extensive improvement. On one side the mountain rises several hundred feet almost

vertically from the water, while on the other side, on which the mills are located, there is a gradual ascent at first,

favorable to carrying a canal, if desired. The hills recede immediately below and leave abundant room for mills

of any size and a village.

Estimate of power near Carter’s Landing.

 
i

I .
RAIKFALL on BABIX. ; Flow I

I
l

 

l
I
1 - per second .

Stage of river. ‘ , I Dlgtfélglgfl average ' Theorleaivcvgl horse

I Spring. I Summer. Autumn. Winter. Year. “£02113!”

i .

  

 

Inches. Inches. Inches. I Inches. 'I Inches. Sq. miles. I Cubic/vet. lfoot fall. I Ofeetfall. I

 

  

 

Low water, dry your ................. I I I r ; 190 21. 6 190

Low water, average year ............ I 15 I 13 10 I 15g 53g 550 I I 290 32.9 300 .

Available 10 months, average year. . .I I I l 390 44. a 400 I

.I ll

Mr. Samuel Carter, of Dalton, is the proprietor of the privilege described, and also owns for some 2 miles along

the river in this vicinity. The dam sets the water back for half a mile, beyond which the stream becomes rapid, with

hardly a stretch of smooth water more than a few hundred feet in length. A railroad survey has been extended

l
i

 

855
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some little way above, and the fall thus ascertained is said to range from 10 feet in 900 feet to 10 feetin half or three

quarters of a mile. For some distance above Carter’s Landing the width between‘banks is stated 'to be from 200 to

300 feet, and the fall to be suflicient to furnish, within 2 miles, several privileges of about 10 feet each; At' the end

of 2 miles there are two abrupt falls, one of 18 and the other of 20 feet; but the river is described as being there“ so

closely wedged between high and almost vertical cliffs that it would be very difficult to improve. Above this point

the river winds its way among the mountains, which rise steep, wooded, and high directly fr0m its banks. The bed

is mostly freestone, the fall rapid and constant, but there are no mills, certainly up to the junction of the Ellijay and

Cartecay which are the principal branches of the Coosawattee. The wagon-road which leads to Carter’s mill also

extends up to the falls, and there stops, the rocky obstruct-ions being impassable; and for any mills using power

for some distance above, a new road would have to be constructed up over the bordering mountains, although that

is not impracticable. '

This stream holds its own very well in the dry season, but rises and falls rapidly after heavy storms, especially

in late winter, when the ground has become thoroughly soaked; the height of 'a freshet is usually reached within 12

hours from the beginning of the rise, and the fall is‘ nearly as rapid. At Carter’s Landing the “water has in an

extreme case reached a height of 15 or 20 feet above a low stage, but this was largely backwater from below, and

farther up stream the rise was much less. The Coosawattee drains 929 square miles. ‘ ‘

The C'onasa-uga river has its source in Fannin county, Georgia,a little below the Tennessee boundary; it takes

a short turn into the latter state and then flows southerly into Georgia again, forming the division between Murray

and Whitfield counties, and in Gordon county uniting with the Coosawattee. It drains 677 square miles, but

appears to have little importance for power. It is in general a flat stream, with rather sluggish flow, running wide

and shallow, and in summer almost dry, at any rate scarcely more than 20 feet wide in- places. Toward the

extreme head-waters it has more fall, and may be of slight value. It is used by only a few scattering saw7 and

grist-mills. Being rather a long stream with slight fall, it runs out much more slowly than the Coosawattee, so

that after the latter has discharged its surplus water it is liable to be kept up for some time by backwater from

the Conasauga. _

Drainage areas of the Oostenaula river and tributaries.

 

   

 

  

 

 
 

  

   

 

Name of stream. D3223° l Name of stream. D131:ng l

. i i _ \

Sq. miles. Sq. milee.

Conasauga river below Cooyehuttee creek ............ 485 Mountainil‘own creek (tributary to Coosawsttee) . _ . . 79 ‘

Conaaanga river at month ............................ 77 Talking Rock creek (tributary to Coosawsttee) ....... 165 5

Cooyohutiee creek (tributary to Conassugu) .......... 174 Free Bridge (7) creek (tributary to Coosawattee) ..... 262 |

Rocky creek (tributary to Conmugs): ............... 88 Oostenaula river at Reslca (below junction) .......... 1, 606

Coosawsttee river at Ellleby (below junction) ........ 233 ‘ Oostenaula river at Rome (above junction) ........... 2, 190

Coosawst-toe river at Carter’s Landing (below Talking Adairsville (l) creek (tributary to Oostenaula) ........ 76

ROCX cmekl """"""""""""""""""" 550 i Armnchs creek (tributary to Oostenaula) ............ 233

Coosawsttee river at month ...... . ................... 929 | I

1i i

I

Table of utilized power on tributaries of the Alabama river.

I ‘ '1 p; n ~

- s l s \ fi 5

= '."=. 1 s S...- . h.
Stream. Tributary to what. State. County. Kind 023115;? mmu' E g3 fig Remarks.

~ 2 § 5'5 . E 3
s = = ' 's
= ‘5 ‘6 l =

_ V'i a a i <1

i

, Feet. 11. P. H. P.

Alabama river ..... Mobile river ...... Alabama ..... '. ............................................. . . . . ................. ‘ ........ River navigable.

Sundry small trib- Alabama river-.... ....do ........... Autauga ...... Cotton ................... 1 '

utai'ies.

Do ............. . .I do ............. . . . do ........... . . . ,do ......... Cotton-ginsmanufactured. 1 17,! 250 ________ Pntwm.

Do ............. ....do ............. ....do..__...........do......... Flouringandgrisl......... 1

Do............. ....do ............. ....do........... ....do ......... Sashes,doors,andblinds.. 1

Do ............. ....do ............. .__.do ........... ....do ......... Cotton-gins ............... 0 34+ 46 ........

D0 ............. .__.do ............. do.......... do ......... Flouringnndgrist ........ 19 173+ 174 ........

Do ............. . . . do ............. . . . do ........... .. do ......... Flouring and grist, and b 57 53 ........

cottongins. ;

Do............. .. do ............. do ........... .. do ......... Saw ...................... I 5 a"! 120 ........

Do ............. do ............. ....do........... Baldwin ...... 1 12 160 ........

Do ............. .__.do ............. ....do . ....... Butler ........ Flouring and grist ........ 1 7 6 v ........

Do............. .'.. do ............. ....do ........... Chilton ....... do ..................... 1 8 8 ........

Do ............. .__.do ............. ....do ........... Clarke ........ ....do .................... 3 32 20 ........

Do ............. ... do ............. ....do ........... Elmore ....... ....do ..................... 6 ........ 36 ........

Do ............. ....do ............. ... do .......... ....do........ Saw ...................... 5 10+ 62 ........

Do............. . do ............. do ........... Lowndes...... Flouriug and grist ........ 1 20 10 ........

D0 ............. do . “.‘....do ........... Marengo ...... d0 ..................... 1 15 40 ........

Do................. do ...‘.._.do ........... Monroe ....... ....do ..................... 11 31+ TB ........
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Table of utilized power on tributaries of the Alabama river—Continued.

l i ,1; 2' l E é

= .'i l o 5

5 a 5»; a: ,_.
Stream. ‘Tribntnry to what. State‘ County. Kind ogalgti'lllrg' manu' Z i 3:: Remarks.

' 2 _ 55 a a
E 3 5 i
a Q o a

2 l a a 4

Feel. H. P. H. P.

Suntilrgf small trib- Abme river. ...i Alabama ....... Monroe ....... Saw ...................... 3 21 35 ........

u arms.

Do ........... . . .do ............. . . .do ........... Wilcox ....... Flooring and grist ........ 4 15+ 65 ........

Cahabn. river md ....do ............. ....do ........... Perry ......... .__.do ..................... 7 51 48 .......

tributaries.

Do ........... ...do ............. .. ..do ........... Bibb .......... ....do ..................... 4 37} 59 .......

Do........... ..do ............. . . do .......... Shelby ........ .__.do ..................... 7 62 144 ........ Three of these are on the Ca

haba and East branch.

. ..do ............. ...‘do ........... . . .do ......... Saw ...................... 1 10 8 ........ East Cahoba.

. . do ....... .do ........... Jeflemon...... Flonring and grist ........ 3 30 39 ........ Headwaters of main river.

. ..do ............. ....do ........... Elmore ....... Cotton .................... 1

. . do ............. v...do ........... ....do ......... Cotton-gin ................ 1

..do ............. ..do ........... ....do ...... -... Carpenter-shop ........... 1 '

l Flooring And grist ........ ‘ 1 ‘

b‘zigggory and blacksmith l l 2442 900i """" Tiliisszeggane? txel‘éLIgEEtelg

‘ ‘ place.

Pump for village water- 1 '

supply. ll 1

.__.do ......... Saw ....................... 1 '

Tallapoosa. . .. Flooring and grist 1 9 10

Haralson ..... .do .. 3 16 67

Saw ......... . .. 1 7 12

Flooring and grist - ....- 1 I 10 10

..do ..................... 7 i m 92

. s“ ...................... 1 6' ,' 5 ........

Cotton-gin ................ 1 ‘ 6 1 ................

Naming and grist ........ 10 1L2+I 151 ........

Saw ....................... 3 a2 ' as ........

Tannery .................. 1 24 6 ........

Woolen ................... 2 ; 20 9 ........

Flooring and grist ........ 3 ‘ 36+ 33 ........

. . . .do ..................... 1 ‘ 27 8 ........

. . . .do ..................... 5 l 72 112 ........

Cotton-gin ................ 1 ........ 30 ..... . . .

. Flour-lug and grist ...... . . 8 144 118 25

. ..do ..................... 3 67% 7 ........ '

Furniture: works.......... 1 8 6

l Flouring and gr'mt ........ l 8 103 98

‘....(lo ..................... l 14 128+ 168

Saw . o‘ a 32 as

Flooring and grist. 9 74 91

. .do . . 13 171 291

Saw ........... 3 42 65

do ............. . Whoelwrighting 1 7 15

Coosa river ...... Alabama. river . Flouring and grist. 1 31 15

Sundry small trib- Coosa river ....... . . .do ..................... 4 32+ 104 ........

ntaries.

Do ........... ..do ............. Cotton-gins ............... 2 ........ 18 ........

Do ........... - - do ............. Flooring and grist ........ 15 253 282 ........

Do ........... ...do ............. ‘ Saw ...................... s 61 51 ........

Do ........... ...do ............. Flooring and grist ........ 9 101 185 35

D0........... ---d0 ............. . Saw ...................... 2 30 41 ... .....

Do........... ..do ............. ...do ........... ....do ......... v Tannery .................. 1 11 39 ..... I

Do........... . .do ............. ..do ........... Talladega ..... Flonring and grist ........ 10 561} 264 ........

Do ___________ ...do ............. ....do.... .._.. .__.do ......... lst ...................... 4 23 . 67 ........

Do ........... ... do ............. :....do .l ......... _1....do ......... l Blacksmith-shop .......... 1 6 l 6 ......

Do ........... .__.do ............. ..do ........... I Clay .......... Flooring and grist ........ 7 65

D0........... d0 ................. (lo ........... ‘....(lo ........ ' Saw ...................... 2 17

Do........... “do ............. ‘....do ........... l snmcnn....l... do ..................... 4! 41

Do........... ..do ............. I....do ........... l. . . .do ........ ‘ Flooring and grist,........ 4 46

Do............. ....do ............|....(lo ........... l Calhoun ....do ..................... 12 116‘

‘Do ........... ....llO ............. ‘....do ........... ‘....do ........ Saw... 2 18

t ‘ Tannorios ...... 2 11

D0 ........... .. do ....... ......l... do Cleburno Flooring andgrist.. 4 36
Do ........... .__.do ....... ......l....d0 ........... [....do ......... Saw .................. l 8

.__.do .__.do ........... ‘ Emwah ....... Flouring and grist. .. a, 025+

Do ............. .__.do ................. do ........... 1 Do Kalb ..... ...do ..................... s l 45;, ’

.__.do ............... do ......... Saw ...................... 11 4g

.__.do ............. '....do ......... .. Cherokee ......... do ..................... 2 14

D0............. ....vio.............[....d0 ............... do........v Tannery .................. ll 8
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Table of utilized power on tributaries of the Alabama river-Continued.

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

I ‘ l ,3 33 5*» s
I l 5 ..N. i‘ _ 5

l - i . . a a "= $3
Stream. Tributary to what. l State. County. Kmd Ognnclélulrg? manu' E .2 2% Remarks_

.3 i! 5': 5 9'

S 2 £5 a
l _74_ H E1 <1

: Feet. H. P. H. P.

Sundry small trib- Coosa river ....... Alabama ....... Cherokee ..... i Flooring and grist ........ 14 149 196 ........

ntaries.

Do............. .. . do ............. Georgia ......... Floyd ......... '.. - .do ..................... 14 183 204 ________

Do............. ....do ............. ‘ ..do ........... ....do ......... Saw ..................... 3 37 43 ________

Do............. . - . .do ............. . .do ........... . . - .do ........ Woolen ................... 2 15¢ 17 ________

Do ............. . . . .do ............. , . . . do ........... . . - do ......... \ Cotton-gins ............... 2 23 20 ________

Do ............. . . . .do ............. l . .do ........... Polk .......... l Blacksmith-shop .......... 1

Do............. . . .do ............. . .do ........... . . . .do ......... I Flooring and grist ........ 1 L

Do............. . . . .do ............. l . .do ........... . . . .do ......... Macbino-shopsndfoundery 1 1 4 70 """" cedamn

D0 ............. . . . .do ............. - , do ........... . . . .do ......... Wood-working shop ...... 1 J

Do............. . . . .do ............. . . . .do ........... . . . .do ......... Flooring and grist........ 6 125 138 .......

Etowah river ...... y. . . .do ............. .. . .do ........... Dawson....... Carpenter-shop ........... 1 '

Do............. '....do ............. ..do ........... .-..do ......... Flooring and grist ........ 2 18 58

Do............. ‘....do _____________ ...do ........... .-..do ......... Saw ...................... 1 """"

Do................. do ............. . . do ........... . . do ......... Tannery .................. 1

Do............. . . .do ............. - . .do ........... . . . .do ..~ ....... Stamp-mill ................ 1 .........................

Do............. l..._do ............. ...do ........... ....do ......... Floufingandgiist....;... 4; 83 50 ________

Do............. l....do ............. ..do ........... -..do ......... Saw ...................... 2 | 42 27 ________

Tributaries ........ Etowah river . . . . . .do ........... Polk .......... Flooring and grist ........ 2 l 30 40 ........

no_____________ Ludo ______________ ..do ........... Floyd ......... .__.do ..................... 2 1 1o 47 ________

no_____________ ',_ _ _ (1o _____________ . .do ........... Bartow ....... . . .do ..................... 14 156 318 l ________

Do............. 1..-.do ............. ..do ........... Paulding ..... . . .do ..................... 9 107 79 ........

D0................. do ............. . . .do ........... .do ......... Saw ---------------------- 2 24 34 ........

Do_________________do _____________ ..do ........... .- . .do ......... l Woolen ................... 1 1 12 4 ________

Do ................. do _____________ .. . .do ........... Cobb ......... l Flooring and grist ........ 2 28 26 ________

Do_____________ _ _ _do _____________ . . - do ........... Cherokee ..... . . .do ..................... 12 195 187 ________

D0............. - . .do ............. l . .do ........... . . .do ......... Cotton .................... 2 251 56 ________

Do_____________ a. _ . .do ............. do ........... - -do ......... Saw ---------------------- 5 78 64 ........

Do_____________ ‘. ...do _____________ do ........... Pickens ...... .- ..do ..................... 5 54 50 ________

Do _____________ do ............. l. . - .do ........... - - d0 ......... Furniture ---------------- 2 15 20 ________

Do............. . do ............. . . . .do ........... - - - .do ......... Flooring and grist ........ 13 179 129 ________

Do _____________ do _____________ . . . do ........... Milton ........ - - - 410 --------------------- 2 28 16 ________

D0 _____________ _(10 _____________ _ _ _ _do ___________ . . .do ......... Wheelwrighting .......... 1 12 6 ........

Do _____________ .do ............. do ........... - 410 - . Sfl-W ---------------------- 4 68 74 ________

Do_____________ ._ _ .do _____________ . - . do ........... Dawson....... Flooring and grist........ 2 38 40 ________

D0............. ....do ............. .__.do ........... ._..do ......... Woolen................... 1 ........ 8 ........

Oostenaula river- . . Coosa river ....... .- . do ------------------------------------------------ '- ---------- i ------------------------- River navigable.

Coosawattee river Oostenaula. river.. . - . .do ........... Bartow ....... Flourillg "11d grist -------- 5 l 56 74 ........

and tributaries.

Do _____________ .__.do ............. ....do ........... Gilmel‘........ "-110 --------------------- 3 61 48 ________

Do_____________ _ . _ _(lo _ _ __ , __ _ _ _ __ . _ _ .do ........... Gordon ....... Flouring and grist........ 5 44 160 ________

Do............. .. . do ............. .. - .do ........... .. . .do ......... Cotton-gin ---------------- 1 ‘ .........................

Do............. .__.do ............. -.-.do ........... ....do ......... Saw ...................... 1 ........................

D0 ............. ....do ............. ..-.do ........... |....do ......... Tannery .................. 1 ' ........................

Do ............. .__.do ............. ... do ........... Pickens ...... * Cotwn ................... 1 18 432 ........

Do ............. .. . .do ............. .do ........... . . . .do ......... Flooring and grist........ 10 141 110 ........

Do ............. ....do ............. ....do ........... ...-(10 ......... Saw ---------------------- 1 12 10 ........

Do ............. ....do ............. do ........... l-- -(l0 --------- “YWIEl-W -------------- 1 18 20 ........

Conasaugs river . . . .do ............. . . . .do ........... Murray. . . . . . . Flooring and grist ........ 8 93 105 ........

and tn'butaries. .

Do ............. ....do ............. .__.do ........... do ......... Saw ---------------------- 2 28 so ........

Do _____________ _ _ , _do _____________ ._ _ .do ___________ Whitfield..... .. - .do ..................... 2 20 22 ________

Do _____________ .__.do _____________ ....do . . .do ......... Flooring and grist........ 12 1611 151 ________

Do ............. . . . do ............. .. . .do ........... . . .do ......... Boots and shoes .......... 1 7 6 ________

Other tributaries . . . . . .do ............. . - - do ........... Bartow ------- F1011!“ng and griflt -------- 4 56 52 ........

Do ............. . . do ............. . . . .do ........... - - - 110 ......... WOOIBII ------------------- 2 17 13 ........

Do ............. . . . .do ............. . . . .do .......... Chattoogs . . . . Cotton-gin ................ 1 10 7 ________

Do ............. . _ . .do ............. . . . .do ........... . .do ......... Flooring and grist ------- 6 74 112 ........

Do ............. do ............. ..-.do .......... ....do ........ Saw ...................... 3 43 50 ........

Do ............. .. . do ............. . . . .do ........... Floyd ......... Flooring and grist ....... 3 24 141 ........

Do ............. ....do ............. .__.do ........... Gordon ....... ...-d0 ..................... 3 43 24 ________

Chattoogo river Coosa- river ....... .. . . do ........... Chattoogs . . .. Cotton ................... 1 16 300 ________

and tributaries.

Do............. ....do.............‘....do ........... ....do ......... Cotton-gins ............... 4 24+ 40+ ________ “

Do............. . . . do ............. . . do ........... . . .do ......... Flooring and grist ........ 7 92 145 ........

Do................. do ............. l.. . do ........... .. . .do ......... Saw ...................... 5 63 1oz ________

Do............. {...do ............. P.-..do ........... .-..do ......... Woolen ................... 1 131 s ........

Do ............. '. . ..do .............. Alabama........ Cherokee ..... Flooring and grist........ 3 211 60 ........

Do ............. . . .do .................do ........... . .do ......... Iron-works .............. 1 8 .................

_
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THE APPALACHICOLA RIVER AND TRIBUTARIES.

Being a. navigable river, the Appalachicola is not itself to be considered with reference to water-power. It is

formed on the northern boundary between western Florida. and Georgia by the union of the Chattahoochee and

Flint rivers. From their junction it runs in a. southerly direction to the Gulf, having a. length, by straight course,

of about 70 miles.

Drainage- areas.

Square miles.

Chattahoochee river ..................................................................................... 9, 100

Flint river ............................................................................................... 8,420

Appaloohicolo. river below junction ............................................... . ....................... 17, 520

Appalachicola river at mouth ............................................................................ 19,580

THE CHATTAHOOCHEE RIVER.

The sources of this river are in Habersham and White counties, in northern Georgia, whence it takes a very

direct southwesterly course across the state; in Heard and Troup counties it turns southerly, and continues in that

direction until at the extreme southwest corner of the state it unites with the Flint river. From West Point down

it forms the boundary between Georgia. on the one side, and Alabama. and a. portion of Florida on the other.

From the junction of the Soquee and Suutee rivers to its mouth the Chattahoochee has a. length by general course

of about 315 miles, but the actual distance by water is probably twice as great. Rising sud flowing as far as

Columbus upon the metamorphic rocks, the stream is frequently obstructed by shoals, rapids, and low falls, creating

valuable opportunities for the development of water-power. At Columbus the falls come to on end, and below that

point the river is navigable throughout the year to the Gulf, an estimated distance by water of about 400 miles,

for steamers of 21 or 3 feet draught, carrying as high as 750 bales of cotton. Immediately at the head of navigation

2. full of 25 feet is in use by large cotton-mills, and within 4!; miles there is a. total descent of about 120 feet, mainly

unimproved. It is fortunate for manufacturing-purposes that the fall of the river is heaviest well down in its

course, where the volume is large and navigable waters are near at hand. Within 34 miles above Columbus,

measuring from the head of navigation, there is a fall of 362 feet, or as much as occurs in the entire 170 miles

succeeding, reaching nearly to the head-waters.

Table showing the fall in the Chattahoochee river.(a)

 
 

 

‘ App“)? Elevation Distance 2 Fall Fall.

Locality. $128,512; _ hove between between 3‘32:

Gum t1de.(b) pomts. ‘ points. pointm

Miles. l Feet. ‘ Miles. ‘ Feet. Fact.

Thompson's bridge, near Gninesville ..................... 615 989 1

‘ } 7a 227 a. 11 '
Western and Atlantic Railroad crossing near Atlanta. . . 542 762 § 8 162 } 1 5°

‘ 10 .

Atlanta. and West Point Railroad crossing at West Point! 434 600 l I

' y l g 34 302 10. 05
Columbus, head of navigation ............................ 400 238 .

- l g g 400 238 o. 59;
Month of Appalachicoln rivor ........................... ‘ 0 ‘ 0 i

l

  

 

a Data taken from report of Survey made under direction of Major W. R. King, Corps of Engineers, U. S. army.

1: Elevations are for low-water surface of river.

Almost the entire course of the river in that portion having value for power is upon a. bed of solid rock, with.

scarcely any sand or gravel bars. For 30 miles above Thompson’s bridge, in Hall county, there are said to be few

shoals, but farther up they appear more frequently and there is a rapid current. At Seven-Island ford, near

Beltou, the stream is wide, and there is a. long shoal where it was proposed to take out water for a canal to secure

navigation by a. cross route from the Mississippi to the Atlantic. A few miles from Mount Airy, in Habersham

county, there is stated to be a full of some 75 feet in 3 miles, about 20 feet occurring in rapid pitches in a. short

distance. The place is described, however, as being not especially favorable for improvement, since the river flows

between high and steep rocky blufl's; but it is said that by running a. canal or a. flume, at considerable expense, below

the narrows an open and very favorable site for buildings might be found.

The entire river between Thompson’s bridge and Columbus, a distance of 215 miles, wvs surveyed in 1879 by

government engineers under the direction of Major W. R. King, and the results of their examinations are to be

found in the Report of the Chiefof Engineers for 1880. The only practicable method of extending navigation over this

stretch was found to be by a. system of locks and dams, the estimated expense of which—$4,870,000 for construction

alone—is so great that there is little probability of the work being undertaken. Over the portion of the river

surveyed the width in the narrower places gradually increases from 200 to 600 or 700 feet, while on the shoals the

width runs as high as 600 feet between Thompson’s bridge and the Western and Atlantic Railroad crossing, 1,200,
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or 1,300 feet thence to West Point, and even reaches half a mile in places between West Point and Columbus. A

considerable portion of these extreme widths is usually taken up by islands, which are common at the shoals and are

an especially valuable feature of the river with reference to its water-power. The width and volume, anywhere

except in the extreme upper waters, are generally so great as to render the control of the entire stream too costly

except for enterprises of magnitude; but by taking advantage of chutes or narrow channels occurring between

the islands and the main shores, or between the islands themselves, powers of much variety, both as regards fall

and volume of water, may be secured at reasonable outlay, and sometimes at a ridiculously small expense. In the

vicinity of Columbus and West Point three powers have been obtained in the manner indicated, each serving to

run a cotton factory of 4,000 or 5,000 spindles, and farther up stream there are said to be grist-mills supplied in the

same manner.

As stated in the report of the engineers’ survey, the Chattahoochee above Columbus has usually a gentle current

except where interrupted by shoals and falls; these are frequent, however, especially in the section below West

_Point. The banks are quite uniform and of good height, here and there varied by fertile bottoms, and occasionally

rising to precipitous rocky heights, as between Roswell and the Western and Atlantic Railroad crossing. The

oscillations between low and high water are sudden and heavy, though varying, of course, according to the section

of river and the local slope. Assistant Engineer D. L. Sublett, of the government surveying party, mentions that

early in January, 1879, there was a rise of 14 feet in 12 hours at Thompson’s bridge. The extreme oscillation at

that point is given as 24 feet; at Garner’s bridge, 17 feet; at Roswell bridge, 11 feet; at the Atlanta and West

Point Railroad crossing, 25.6 feet; and at Columbus, below the falls, 42 feet.

Very little, comparatively, of the great power 011er by the Chattahoochee has yet been put to employment.

At Columbus are the famous Eagle 86 Phoenix mills, and moderate powers are also in use in that city and the vicinity

by two other cotton-mills, and by an equal number near West Point, carrying a few thousand spindles each. Farther

up stream there are reported to be occasional grist-mills, but the entire aggregate of power utilized on the river

is insignificant in proportion to the amount available. The freedom from ice and drift is a favorable feature of

this stream. Its supplies are largely derived from springs, which give it a tolerably uniform flow. The very large

fall occurring within 30 miles or so of the head of navigation, and indeed even within 5 miles; the situation in the

midst of a cotton-growing section; the possession of an extremely healthful climate by the adjoining country, and

the impetus already gained by the establishment of successful enterprises, should combine to render that portion

of the river of great future importance in cotton-manufacturing. It is to be borne in mind also that the state of

Georgia exempts from taxation for 10 years all new mills devoted to that industry. One present disadvantage to

the development of power is the lack of suitable railroad facilities for the immediate river. The latter is crossed

by lines at Columbus, West Point, northwest of Newman, and a few miles from Atlanta, but is nowhere else directly

reached by railroad above the head of navigation; and though for 180 miles above West Point its general course is

followed by the Atlanta and West Point and the Atlanta and Charlotte Air Line railroads, yet they are usually at

distances from it of from 4 to 10 miles. '

The only places of special' importance immediately upon the river are Fort Gaines and Eufaula, on the lower

course, with populations of 900 and 3,800, respectively; Columbus with 10,000, and West Point with 1,200. The

country drained is rich, and is fairly well settled along the railroads. It bears a large amount of timber, including

the long-leafed pine, white oak, hickory, chestnut, poplar, and in southwestern Georgia cedar and cypress also.

The bottom-lands along the river yield valuable crops of corn and cotton. In the upper basin, particularly in the

section drained by the Sautee and Chestatee branches, in the Nacoochee and Yahoola valleys, hydraulic gold

mining is extensively and profitably conducted. Copper is said to be found to some extent in Carroll and Fulton

counties, and iron in Harris county.

Power at Columbus and vicinity—The shoals and rapids which characterize all the upper river, and which

are formed by the hard metamorphic rocks belonging to this part of the Appalachian system, reach the southern

boundary of that extensive range and cease at Columbus. A few hundred feet below'the Eagle 8; Phoenix dam

the last outcrop appears, and it is said that no rock is to be seen on the river below. The material over which the

stream takes its final plunges is. granite and gneiss, claimed-t0 be much harder than Quincy granite, and rendering

difficult and expensive the construction of hydraulic works. The immediate banks in this vicinity are in general

high, steep, and rocky, rising farther back to hills, beyond which stretches, on the Georgia side at least, a level

tract well cultivated in corn and cotton.

The fall which is usually classed as lying near Columbus begins at a point some 4 miles above the city, on

property owned by the Columbus Manufacturing Company. A fall of 48 feet 8 inches is covered by its possessions,

which extend for a mile along the stream.(a) The only improvement of this fall is by the company itself, which

manufactures sheetings and shirtings, utilizing 18 feet and about 150 horse-power. At the site of its factory the

river spreads out to a width of from a quarter- to a half-mile, is full of rapids, and is dotted by numerous rocky

islands. The banks are generally abrupt, and are perhaps from 75 to 150 feet high. Advantage has been taken of

an old slough of the river on the east side, and, by throwing a few logs across between a couple of islands, suflicient

 

a The ownership of property on the Georgia side also extends by law to high-water mark on the Alabama side.
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water has been diverted to the mill, below which the continuation of the channel of the slough serves as a tail-race.

The Columbus Manufacturing Company has a capital stock of $250,000, and runs 4,100 spindles and 134 looms. It

is considered that, by building a dam across the river farther up stream within the company’s lines, water could

conveniently be brought down the Georgia side in a canal, and the greater part of the fall, if not the entire amount,

rendered available for manufacturing. The dam need not be more than 4 feet high, and would rest upon a

natural ledge which crosses the river.

The next below is known as the “Cooke privilege” and is entirely unimproved. It embraces a total fall of about

38 feet, which is naturally divided into two falls of 26 and 12 feet, respectively. The upper fall, of 26 feet, is formed

by a long shoal. At its foot a natural dam, perhaps 8 or 10 feet high, extends out from the Georgia side, opposite

a precipitous point called Lover’s Leap, nearly to the Alabama shore. A channel is left on that side, through which

the whole ordinary flow of the stream rushes, afterward following along the lower face of the obstructing ledge,

nearly to the Georgia side, when it turns south again and passes on toward Columbus. If the Cooke privilege were

to be improved in two separate falls a dam would probably be built upon the upper shoal and a canal run down

the Georgia bank. To take advantage of the lower fall the channel on the Alabama side, opposite Lover’s Leap,

would naturally be closed or cut off from above, and water carried in a flame from the Georgia end of the natural

dam a short distance down the bank. It is thought that a- fall of 20 feet could thus be secured, and the slough in

the river would serve as a tail-race. It is considered by good judges, however, that the best plan would be to

develop the privilege as a whole, by bringing water down from the upper shoal far enough to render available the

entire fall. In any case this power would probably prove an expensive one to develop thoroughly, and, on account

of the high, steep, and rockybauks, is not favorably situated for use. It has been suggested that power might be

transferred to the top of the banks from below by cable; but although this plan might answer for powers of moderate

size, say 100 horse-power or less, experience elsewhere seems to indicate that for those of as high as 200 or 300 horse

power it is not well suited. As regards transportation, either of three courses is open; goods may be transferred

by team half a mile to and from the North and South Georgia narrow-gauge railroad, or a spur-track may be

carried that distance, or a track may be run a mile or two down the river-bank to Columbus. The privilege here

described is for sale, and is worthy of careful attention.

The third privilege in order is occupied by Phillips’ grist-mill, carrying 8 runs of stones and using about 100 horse

power. The dam was built in 1871, and cost about $4,000. It is a framed structure resting on a rock foundation,

and is probably 500 feet or more in length by an average of 8 feet in height. The fall obtained at the mill commonly

ranges from 6 to 8 feet, according to the stage of water. The rapid fall in the river above prevents much of a rise

in that section during freshets; but at Phillips’ mill we come within the influence of backwater from the lower river,

though trouble from this source is not of long duration.

The remaining privilege to be noticed, and the one which brings us to the smooth water marking the head of

navigation, is owned by the Eagle & Phoenix Manufacturing Company, and embraces a fall of about 25 feet.

Cotton-manufacturing was begun here as early as 1850. The first dam was carried away, but the present one, built

in 1865, has stood securely. It is a framed structure of the usual pattern, with a back-slope of perhaps 35 degrees.

It is some 700 or 800 feet in length, and for the greater part of that distance ranges from 5 to 15 feet in height,

according to the contour of the river-bed; but in one place the height above foundation is probably 30 or 40 feet.

It rests throughout upon rock and has heavy masonry abutments. It originally ran quite directly across the

river, but the washing of the bank on the Alabama side rendered it necessary to extend the dam with an offset

up stream. The main mill of the Eagle St Phoenix company is on the Georgia side just below the dam. Its

other mills, and the mill of the Muscogee Manufacturing Company, which leases power, are located at intervals along

the bank above, opposite the pool formed by the dam. Between the mills and the pool runs the tail-race, protected

on the river side by a splendid masonry wall perhaps 8 or 10 feet wide at the top. Spanning this race are heavy

timber flumes conveying water from the pool to the mills. As has been stated, the extreme hardness of the rock

at this point rendered work expensive, and the cost of the dam and the race-wall alone is estimated to have been

$125,000. ‘ V

The Muscogee mill, the uppermost along the race, uses a fall of 11 or 12 feet, and 130 or 140 horse-power;

4,500 spindles are run in the manufacture of sheeting, shirting, duck, and cottonade. The remainder of the

privilege is occupied by the works of the Eagle 8: Phoenix company, comprising three principal mills and a large

dye-house. This concern started up since the war, and in the spring of 1881 had a capital stock of $1,250,000, a surplus

of $550,000, and a total investment of $1,925,000. There were at that time in employment 1,800 hands, and 53 bales

of cotton, of 450 pounds each, were used per week. The machinery in the mills includes 44,000 cotton-spindles, 1,530

looms, and 7 sets of cards. Colored cotton goods, woolens, and cordage are manufactured, the production of

cordage alone amounting to 3,000 pounds per day. The Eagle & Phoenix works use a total of about 1,700 horse

power for the principal mills, under heads of 16 and 25 feet. For electric lighting a 70 horse-power wheel is

employed, and 100 horse-power is available for fire-pumps. Seven 80 horse-power boilers furnish steam, though

not for power. At the new or main mill there is a head of 26 feet, and power is taken from 4 water-wheels~Swain

turbines of 400 horse-power each. These wheels are in pairs. each pair geared upon a single shaft. Two wheels,

one of each pair, give sufficient power with a full head, but the others are for additional use during bagglkwater.
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The slope of the river is very small below this point, and freshets cause a heavy rise, commonly forcing a stoppage

of work at the mills for one or two days in the year. In the spring of 1881 there was a rise of 35 feet, and work

was suspended for 15 days. >

Itv may be seen from what has been said that there is a large amount of undeveloped power in the vicinity pf

Columbus. Its value is certainly great and the locality has important natural advantages. Considering, however,

the size of the river and the nature of its banks, the extensive improvement of the fall would demand a heavy

original outlay, and would probably be undertaken only by companies possessed of abundant capital. Hitherto

the lack of this necessary resource, and an absence of special interest in manufacturing among the people of this

section, have prevented, except in the notable instance of the Eagle & Phtenix company, the formation of such

enterprises as the splendid powers to he obtained would warrant. As nearly as can be ascertained, the fall in that

part of the river lying near Columbus is as follows:

Fall in the Chattahoochee river within aboutfour miles of navigable water at Columbus.

 

 

' Section of river. ‘ Fall. Remarks. i

Feet. ‘ i

I Columbus Manufacturing Company’s property .... .. .. . . 48. 67 , Orgy 18 fteelat 05 fall and a small part of the flow of the i

' ‘ vor u 1 me . ,

From Cooke‘s upper line to head of falls at Lover's Loop, 25. 95 . £Entirelv “Dim "wed ,

Thence to Cooke’s lower line ............................ ll. 63 i ‘ p ' ,

From Cooke's lower line to surface of Phillips' mill-pond 1.19 l ‘

From Phillips' mill-pond to city line ..................... 7. 86 i Small power used by grist-mill.

Eagle 5'. Phoenix Manufacturing Company's privilege 25. 00 ‘ Utilized. ‘

Total fall, about .................................. 120. 30 l *,

 

With no continued series of gaugings, and with but few data regarding the rainfall, or the flow in neighboring

rivers, it is impossible to determine with much accuracy the power corresponding to this fall, but it may be

estimated as follows :(a)

Estimate ofpower in the vicinity of Columbus, Georgia.

 

  
 

 

 

 

 

 

 

 

 

  

RAINFALL ON BASIN. THEORETICAL HOBBI-POWEB.(¢)
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Inches. ‘ Inches. ' Inchea. ‘ Inches. Inches. Sq. miles. Cubic feet. 5 3

Low water, dry your ................ 1 ,‘ , 2, 500 284. 0 2, 270 10, 790 i 18, 920 26, 980 i 34, 080

Low water, average year ........... 12} ‘ l3 9;, l4 ‘ 49 4, 800 i 3, 000 340. 8 2, 730 12, 950 16, 700 32, 380 . 40, 900

Available 10 months, average year. . , ‘ B, 500 397. 6 3, 180 i 15, 110 19, 480 37, 770 I 47, 710

: l 1.

 

 

 

a With good wheels, from 60 to 80 per cent. of this may be realized in ordinary practice.

Power near West Point—Above the upper line' of the Columbus Manufacturing Company’s property there is

an “eddy”, or quiet water, for three-quarters of a mile, and shoals then succeed for 3 or 4 miles. The river is

said to preserve this general character all the way up to West Point, there being no abrupt falls of magnitude, but

frequent rapids, constituting a valuable section for power. In this distance the river is reported to be usually wide,

probably at least 1,000 feet, flowing through a district well covered with pine timber, amid hills similar to those at

Columbus, the banks now high and steep and again low and flat. The bed is generally rocky. What is known as

Jack Todd’s shoal begins about 4 miles below West Point, and extends down stream 7% miles, with a fall in that

distance of 51.31 feet. In his report upon the survey of this portion of the river,(b) Mr. B. W. Frobel, assistant

engineer, states that “the river varies here from 600 feet to half a mile in width, the channel being divided by

numerous islands. The banks are high and formed of rock, and so are the islands ”.

Power is used at two difi'erent points on this shoal, both on the Georgia side. At the lower, distant about 7

miles by road below West Point, is the cotton factory of the Alabama & Georgia Manufacturing Company, running
 

a It should be stated, however, that during the construction, in 1882, of a new dam to supplant the old structure belonging to the

Eagle & Phuznix Manufacturing Company, the river was so controlled that its volume could approximately be determined; and from a

consideration of the data thus obtained, kindly furnished to the author by Mr. John Hill, engineer in charge of the work, it is believed

that the discharge of the river has not been overestimated.

b Segsfztnnual Report of the Chief of Engineers, 1880 (p. 1713).
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3,500 spindles and 100 looms. Some little distance up stream a dam has been thrown across between two islands

to deflect the current to the east side; another dam runs from the mill to an island adjacent and secures suflicient

water for use, though there is not commonly much surplus. Both these dams are crib-work structures partially

filled with stone. The lower is several hundred feet long, and has an extreme height above foundation of 15 or 16

feet, averaging perhaps 11 feet; it was built in 1867. About 130 horse-power is in use under a head of 9 feet.

Slight trouble is experienced from backwater, and during the spring of 1881 the mill was stopped six days from

that cause. The company has a capital stock of, in round numbers, $260,000, and manufactures 8- and 10-ounce

duck, using 9 bales of cotton per diem. .

Two miles farther up stream is the next power in use. There, as at the privilege just described, the river

(is wide, studded with islands, bordered by high hills, and runs over a rocky bed. A dam has been thrown out

from the Georgia side, controlling about one-third the width of the river. It was built in 1870-’73, and is quite

long, running diagonally up stream, first to one island and then to another. In construction it is a dry-stone wall,

10 or 15 feet wide at the base, 6 feet wide at the top, and averaging about 5% feet in height. Seven feet of fall and

50 horse-power are first used at Lanier’s grist-mill. A separate short canal conveys water to the cotton factory of

the West Point Manufacturing Company, where a fall (if 8 feet and 160 horse-power are obtained. This company

runs 5,000 spindles and 100 looms in the manufacture of cotton duck. At the time it was visited the mill was not

running, but was being stocked with new machinery and was expected soon to be in operation again. Both the

mills near West Point ship goods and material to and from that town, and are sometimes seriously inconvenienced

by impassable roads. _ .

Above this locality we come upon a section of the river where the fall is much less rapid than below. As far

.as Franklin it is described as having a good current, with occasional shoals, banks usually of but moderate height,

and frequently low. The only use of power is by two or three small grist-mills, but it is said there are available

unoccupied sites where falls of 7 or 8 feet may conveniently be obtained. The remainder of the river above has

already been described in a general way, and there will only be added a list of the principal shoals, with their length

and fall as determined by the government survey, and an estimate of the available power.

Estimate of power at the principal shoals in the Chattahoochee river below Thompson’s bridge, Hall county (in order

passing down stream).(a)

   

 

 

 

  

 

  

 

   

' THEORETICAL HORSE-POWEB.(D)

A1311?th Len "th of Fall 0
. g n -

Name or location of shoal. drainage shoal. shoaL Low Wu“, Available Remarks.

are“ ng water, ; average 10 months,

' r car. even el y y i you“ year-g. i

i !

Sq. miles. Miles. Feet. i i

Shallow ford ....................... 590 1. 04 6. 71 160 280 370 , 3 miles below Thompson's brldge. River 300 feet wide,

. and divided at the upper end of the shoal by an island

‘ , 1,000 feet long.

Johnson's shoal ................................ 0. 68 3. 17 70 130 170 Three-quarters of a mile below Shallow ford. River

200 feet wide; minimum depth in channel, 3 feet.

Overhy‘s shoal................ . . . .. 600 0. 06 6. 92 170 300 390 1mimedi§5tglg 8|ng mouth of Chestatee river. Main

ver cet e.

Brown’s Mill shoal. .. . . .. 960 1. 61 (1)16. 92 690 1, 150 1,500 1 thiies below Chestatee river. Stream widens to

‘ ee

Winding shoals and Garner‘sBridge 1, 060 2. 24 16. 90 I 770 1, 290 1, 650 :

shoals. '

Island shoal ....................... 1, 280 0. 95 9. 00 490 820 1, 060 12 miles below Jones’ ferry. River from 400 to 800 feet

wide, and channel divided by two islands.

Roswell shoal ...................... 1, 300 1. 97 13. 28 770 1, 240 1, 580 Average width ofriver about 600 feet.

From foot of Roswell upper shoal to ............ 2. 00 40. 00 2, 320 3, 730 4, 770 ‘l River varies greatly in width and channel is divided

foot of Bull‘s sluice. , I by many small islands. Full given as nearly 40 feet.

Devil's race-course ............................ 2. 00-;- 19. 95 1, 270 i 2, 020 i 2. 580 i The “ race-course " is 2 miles below Cochran‘s shoal,

i i . ‘ and the fall given is measured from the head of the

i latter. At the race-course the river is 450 feet wide.

Dimpsey‘s ferry ............................... 0. 98 10. 00 660 | 1,050 ' 1, 340 1 River 300 feet wide.

Pace’s ferry ........ .. 0. 81 0. so 430 i 890 seo River 300 feet wide and filled with sunken reefs.

Mederis shoal ..........._........... ‘ 1. 40 8. 42 930 i 1, 330 . 1, 660 l 32 mile= or more below Western and Atlantic Railrold

‘ | i crossing. River from 500 to 600 feet wide. Shoal

i ; consists of narrow reefs separated by deep pools.

Mt'IDtOSh‘S shoals ................. 2,620 0.72 7. 24 930 1 1, 340 i 1, 680 I River suddenly widens from 200 to 1,200 feet.

Iiolliugsworth's mill ........................... 0. 14 3. 51 450 x 660 820 I .

Bush-head shoal ............................... 0. 40 I 5. 17 I 680 980 l 1, 230 . ' 0 1miles 05 so above Franklin. River from 700 to 1,000

‘ eet wi e.

Daniel's Klill shoal ............................. 1.01 i 8.85 | 1,100 i 1,710 i 2,130 Rive; 1,0021fe1et wiido at head of shoal, and 300 feet

I I i I k ‘ w! e JUS e ow t.

Jackson’s [11111, upper shoal ........ 2, 930 0 09 i 4. 73 l 690 ‘ 090 . 1, 200 River 830 feet Wide. Fall measured from above dam.

Hugulcy‘s shoal ........................................... 8.00:1: 1,520 2,000 I 2, 440 River varies from 600 to 1,300 feet in width, and is

i l i 5 divided by several small islands.

a Owing to the lack of time and to the difficulty of reaching the stream directly by rail, the various falls not already described could not be examined in detail.

The estimates of power here presented in connection with the diflerent shoals pertain to the natural fall only ; in case of the actual development of power the fall

practically available would doubtless vary materially in individual cases from the figures here assumed, being dependent upon the location and height of dam and

the length of canal employed.

1) Based upon average flow for the 24 hours. With wheels of good pattern, from 60 to 80 per cent. of the theoretical power can be realized in pracéipizc.

o
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Estimate of power at the principal shoals in the Chattahoochee river below Thompson’s bridge, etc—Continued.

! i THEORETICAL noses-sown.

1 Approxi- | L h r mu 'i' 7 V I

. mute cngt 0 on
Name or location of shoal. drainage 8mm,- ahoal lLow water L0“. water, , $24231: Remarks.

area. | dry “an average “_emge'

{ I 3M ‘ yesr.

‘ i * ‘ l 1

\ Sq. miles. Miles. Feet. l

Pott’s shoal ........................ I B, 580 0. 69 5. 00 i 980 I 1, 200 | 1, 580 A few miles above West Point.

Jack Todd‘ shoals ................ , 8, 820 7. 50 51. 31 10, 720 i 13, 700 l 16, 610 Extend from a point 4 miles below West Point to reef

| , below Houston's ferry. River varies from 600 test

| i, | to hall‘s mile in width. and channel is divided by

I , numerous islands. Banks hi h and rocky. Power

' used at two polnts by cotton actorics.

Three miles below Houston’s ferry.| 4, 300 0. 19 4. 00 l l, 000 i 1, 230 i 1, 460

Hargett's island, and down stream l ............ 2. 00-3. 00 50. 00! 15,200 i 18, 610 I 22, 090 1 The length and fall as stated for this section may not

to a small island 1,000 feet below ' be exact. but are given as they appear from the esti

lLe foot of Round island. i ‘ i [ ' mates of locks and dams necessary to secure naviga

l ‘ tion. The shoals are 15 miles or more above 00

i l J i l lumhus.

From the foot of the small island I..'.......... 0. 76 15.00 i 3, 820 I 4, 090 . 5, 550 1 River contracts in width from 1,800 to600 feet.

in a point 4,000 fuel below. I ‘ ' ‘

Thence down stream .......................... 0. 60 16. 00 1 4,110 - 5, 040 f 5, 960

Thence down stream .............> . i ............ 0. 98 10. 00 2, 590 ,' 8, 170 1 3, 750 River 1,100 feet wide.

Tato’s shoals ...................... ' ............ 1. 02 1 22. 00 5, 700 7, 000 8, 300 From 11 to 12 miles above Columbus. River from 600

| l to 700 feet wide.

-Mulborry Creek shoals ............ , 4, 460 2. 00 i 80. 00 7, 800 9, 710 i 11, 350 1 mile below Tste’s shoals. River 1,000 feet wide.

Shoals from a point 41 miles up i 4, 800 4. ‘.‘5 , 120. 00 34, 080 ‘ 40, 900 * 47, 710 18 feet fell and moderate power obtained by wing-dam

stream down to navigable water | ' ' on up lol‘ part of shoals; 7 feet fall and small ower

at Columbus, ‘ , used y grist-mill st Columbus; 25 feet fa l and.

i ‘ ‘ entire river controlled by dam of Eagle Ge Phoenix

' I I mills at Columbus. Fall is otherwise unimproved.

‘ ' River is wide and contains numerous islands.

Total of above Sllofllrl ...... .. ‘. .... .. ............ ' 528. 641 100,190 I 1'27, 050 151,810 ‘ Total efl'ective horse-power returned as in use on the

i i | i entire main river in 1880, about 2, 540.

 

 

  

Norm—The rainfall on the river basin may be taken as approximately 12; inches in spring, 13 in summer, 9§ in autumn, 14 in winter, and ~19 for the year.

TRIBUTARIES OF THE CHATTAHOOCHEE RIVER.

Although the drainage basin of the Chattahoochee has a length of over 300 miles, it is in comparison

extremely narrow; at West Point it reaches a width of 35 miles, and at Columbus about 55, but elsewhere seldom

exceeds 20 or 25 miles. From the upper waters down to Coweta county the southern water-shed is sharply defined,

and is frequently but a few miles from the river. 1t passes through the city of Atlanta, the drainage of which is

divided between the Chattahoochee river, running to the Gulf, and the Ocmulgee river, to the Atlantic. The

elevated, hilly, and rocky character of the country above Columbus gives rise to numerous tributary streams which

have conside ‘able fall and furnish good opportunities for the use of power. The lower river, from Columbus to the

mouth, is bordered by a narrow district, comparatively low and sandy, to the east of which is a region of murls and

limestones. \Vhere the small streams flow down from the latter formation to the first there are nearly always to

be found falls—sometimes of great height—available for power. No information was gained of any important

manufacturing in this section, although there are said to be one or two small cotton-mills in operation. Above

Columbus the Chattahoochee receives thirteen tributaries draining upward of 100 square miles each, and seven

below Columbus. Of the former, the Chestatec drains the largest area-330 square miles; while among the latter,

and indeed among all the aflluents of the main river, the Upatoi, which empties from the cast a few miles below

Columbus, ranks first, with a. drainage area. of 500 square miles. The limited time at command forbade direct

examination of more than a very few of the aflluents of the main river, but a description of some of those that

have been developed by manufacturing enterprises of importance may be of value in conveying an idea of the

probable character and capabilities of the rest. -

Nickajack creek is a small stream, not more than 10 miles long, emptying from the north 8 miles to the west of

Atlanta, and draining an area of 40 square miles. Its upper course lies in a rather flat country, after which it cuts

through the hills and has a rapid descent. There are numerous small saw- and grist-mills on the creek, and power

is also used by the Concord woolen-mill, running two sets of machinery on jeans and cassimeres. The dam is of

rubble, without cement, and was built some 15 years ago at an estimated cost of $1,200. It is about 80 feet long, 20

feet high, and 21 feet wide at. the base. A wooden flume conveys water 100 feet to the factory, where a 21-inch

Burnham wlwcl is run under a fall of 21 feet. At times there is a little scarcity of water.

Soap creel; lies near Marietta, to the northward from Atlanta, and is a. short mountain stream running down

with rapid fall over a- rocky bed. Toward the mouth it ranges from 25 to 100 feet in width, averaging perhaps

50 feet. The banks are wooded, steep, and rocky. The stream itself is rapidly swollen by heavy rains, and quickly

subsides again. Power is used for sundry small grist- and saw-mills and cotton-gins, but the only important

manufagfitpring is about three~quarters of a mile from the month, where the Marietta Paper Manufacturing Company
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has a mill. This company has a capital stock of $25,000, and manufactures news, book, and manila wrapping paper,

turning out about 1,200 pounds per day. It does not make use of wood-pulp, and it is said that very little is

employed in this section. The company owns land on both sides of the creek, embracing a fall of 65 feet in a

quarter of a mile. The privilege at the mill is improved by a framed dam with stone abutments, the overflow about

100 feet long and 10 feet high. Water is carried 400 feet in a wooden flume, and used under a head of 22 feet on

two breast-wheels, one 27 feet high and 18 feet wide,the other 22 feet by 5 feet. About 75 horse-power is estimated

to be used, and it is thought that for six or eight months in the year 200 horse-power could be realized. During a

protracted dry season, however, ‘the creek runs very low, and the mill is sometimes more or less short of water for a

-period of three months. Much of this trOuble occurs, though, at night, when water is held back in the mill‘ponds

farther up stream. '

Neither this stream nor Willeo creek, which is near at hand, is of sufficient size to be indicated by name upon

, ordinary maps, and their drainage areas could not therefore be determined. Although they are small, it is evident

that the aggregate of manufacturing which could be sustained by several such streams would reach very respectable

dimensions. “'illeo creek is of less importance than Soap creek, and is said to run nearly dry in summer. The

only power worthy of notice is used at the Willeo mill, where a fall of some 30 feet is obtained, and about 1,200

sp'mdles are run in the manufacture of yarns.

Vickery’a creek enters the Chattahoochee from the right, 18 miles nearly due north of Atlanta. It drains an

area of 94 square miles, including portions of Milton and Forsyth counties. Its course is entirely through a

mountainous district, and it i hemmed in much of the way by high rocky banks, wooded and steep. The stream

is a very rapid one, a succession of leaps and slides over ledges. As might be expected, sudden and violent freshets

' occur at times. In March, 1881, the creek was swollen by heavy rains to a furious torrent, with a volume estimated

to have been twice as large as had ever before been observed, and swept away most of the dams and bridges along

its course. It supplies power to the usual small saw-mills, grist-mills, and cotton-gins, besides a cotton factory

and woolen factory. The latter are compelled to ship goods and material some 15 miles by team to and from

Marietta, but a narrow-gauge spur is projected to run from Roswell southerly to the Atlanta and Charlotte Air

Line railroad. '

The lowest mill on the stream is close by the mouth, and belongs to the Laurel Mills Manufacturing Company,

having a capital stock of $34,000, and running 2 sets of cards on woolen goods, jeans, tweeds, and linseys. Water

is brought several hundred feet in a canal and wooden flame to the factory, furnishing power on the way to a small

flouring-mill. At the woolen factory a 60 horse-power wheel is used, with a fall of 19 feet. No trouble is experienced

from either low or back water. This privilege was formerly improved by a framed dam, but in 1871 this was in a

manner replaced, at an expense of $5,000, by one of dry stone, cemented, however, on the face. The stone was

laid in and upon the old dam without removing that structure. The new dam is 200 feet long and 18 feet high,

with a width of 26 'feet at the base. During the heavy March freshet already mentioned, water worked around one

abutment and carried it and the bulkhead away, though the main portion of the dam was not injured. '

This dam sets the stream back to the privilege occupied by the Roswell Manufacturing Company, about a mile '

and a quarter from the mouth. The company has a capital stock of $260,000, and is a large owner of property

along the creek. Its business is carried on in a fine brick factory, in which are employed 225 hands, all native

whites, some of whom have been in the constant service of the company for twenty or thirty years.’ The manufacture

is largely in yarns, 'which are shipped to Philadelphia, but also includes some colored goods—checks and plaids—as

well as sheetings and shirtings; 124 looms, of which 30 are on colored goods, and 8,400 spindles are run, and 9%

bales of cotton are used per day. , The Roswell company formerly had three dams on the stream, but the lower, near

its mill, which had been depended upon mainly for auxiliary power in low water, was carried away in the freshet

which has been described as so disastrous along Vickery’s creek. The upper dam, 3 miles above the mill, is a

framed structure, and forms a pond extending back 3 miles, thus giving a large storage and furnishing a fall of 12

feet and the necessary power to a 3-run grist-mill. The main dam is of dry stone, cased with wood at the top, and

was built about 1865. It is 120 feet long, 30 feet high, 30 feet wide at the base, and runs out to an edge at the top_

From the dam, water is carried about 300 feet to the factory in a wooden flume 5 by 8 feet in size. Power is

taken from a 60-inch American wheel running under a head of 27 feet. N0 trouble is encountered from backwater

and very little from drought.

At Roswell the creek has a width, where running freely, of perhaps 50 feet. There is 'no other important

manufacturing on its course than has been described, but there are said to be good unimproved sites for power.

The Chestatee river, the largest tributary of the Chattahoochee above Columbus, joins that river from the north,

6 miles west of Gainesville. It heads in the counties of Lumpkin and White, besides which it drains small portions of

Hall, Dawson, and Forsyth counties. Its basin includes 330 square miles. The stream carries a large volumeof water,

has a rapid fall, and is valuable for power, although utilized for that purpose by only one or two small saw-mills.

Bull’s shoal is especially mentioned as offering a fine site. The width between banks is 150 or 200 feet in the lower

course, and in the eddies there is an ordinary depth of 10 or 15 feet. As with all the other mountain streams, the

freshets are sudden and heavy, with a rise of 12 or 14 feet in places. Along the stream is considerable good farming

1012 w P—VOL 16--55 ' ees
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land, but at many points the valley is narrow and the banks rise abruptly. In the upper basin the mining of gold

is an important industry, and on the bank of the Chestatee itself a mill has been erected, with apparatus designed

for sucking up the material of the river-bed and extracting the gold.

The Yahoola river and Cane creek, tributaries of the Chestatee, are both small mountain streams flowing

rapidly down over rocky beds, and used almost exclusively in the operations of gold-mining. In the vicinity of

Dahlonega neither of them is more than about 20 feet wide. They are fed by springs, and are tolerably steady in

flow most of the year, yet they run quite low in summer. The fall in the Yahoola from the head of the Hand canal

to a point on the river some 16 or 17 miles by road farther down, lying a short distance south of Dahlonega, is 380

feet. In the remaining 1% mile to the Chestatee there is a fall of 30 feet, with one or two good sites for power.

Descending the Yahoola, there is first a small grist-mill, and then at Dahlonega the Benning mill, of 10 stamps;

the Singleton mill, 10 stamps; the Hand Gold Mining Company’s mill, 20 stamps, and the Findley mill, 40 stamps.

These mills take power directly from the river, have timber and stone crib-work dams, as indeed the stamp-mills in

this section generally do, and employ in most cases from 16 to 20 feet of fall. Two new mills had also been

projected in the spring of 1881, of 24 and 40 stamps, respectively.

Although the stream is thus rendered very useful, its most important service is in supplying the canal of the

Hand Gold Mining Company. Water is taken out from the Yahoola some 10 miles above Dahlonega and is brought

along the side of the valley to the mines, where it is employed in washing for gold, but not for power. The

main canal follows a sinuous course of 20 miles along the hill-sides, and then divides into two principal branches,

which extend enough farther to give a total of about 40 miles of canal. Water is not drawn from the main canal,

but only from the branches. The former is 6 feet wide, 3 feet deep, and has a grade of 4 feet to the mile. It was

originally constructed about the year 1858, but was rebuilt soon after the war. For the most part its course lies in

earth excavation, but there is also considerable rock-cutting. Until 1868 wooden trestles were used for crossing

depressions, but they were then replaced by wooden and iron tubes. 0f wooden tubing there is now in use 12,000

feet, including a single stretch a mile in length; 3,000 feet of 1.8-inch iron tubing is also in service. For 16 miles

from its head the canal runs down the east side of the Yahoola, and then crosses. The transit is made in an iron

tube which follows down and up the steep inclines that form the side-slopes of the valley. Over the stream which

runs at the bottom the tube is supported, through a distance of about 160 feet, by wooden piers resting on stone

foundations. The vertical depression overcome is 250 feet, and there is a fall of 6 feet between the ends of the

pipe, which in a direct line are perhaps half a mile apart. The tube is of boiler-iron, 3,0006) feet long, 36 inches

in diameter, and three-eighths of an inch thick at the bottom of the valley, gradually decreasing to half that

thickness at the top.

Tributaries of the Chattahoochee river (in orderfrom the source).

 

 

 

 

  

w , _

I Name of stream. 13:22:56 Name of stream. Dgarixgel ,

i * * i
I ‘ Sq. miles. ‘ Sq. miles.

Soquee river above junction with Sautec ............ 149 1 Osannippa creek ..................................... 127

Sautee river above junction with Soan ............ 151 1 Mountain creek ......................... I. ........... '72

l Mud creek ........................................... 41 ' Big Hallewockee creek .............................. i 98 1

Chestatee river at New Bridge ....................... 247 Wacoochee crock .................................... 39 I

,‘ Chestatee river at month ............................ 330 Mulberry creek ...................................... 225

l Suwanee creek ....................................... '70 3 Standing Rock creek. . .. ............................ 75

i, Vickcry's creek ...................................... 94 Bull creek .......................................... 70

Nancy's and Peachtree creeks ....................... 123 Upatoi creek......................................... 500 i

‘, Nickajack creek ..................................... 40 Uchce creek ......................................... 325 j

‘ Sweetwater creek .................................... 265 Hitchetee creek ..................................... 73

; Camp creek .......................................... 76 I Hannshatchee creek ................................. 98 i

, Dog river ............................................ 86 Hatcheochnhbee creek............................... 104

v, Snnke creek ......................................... 67 Nochefaloctee creek ................................. 2 i

‘1 Cedar creek .......................................... 46 Cowikee river ....................................... 475 ,

‘ \Vahoo creek......................................... 84 Barbour creek ....................................... 95 _ ;

, Sundalhatchce creek ................................. 59 Oketeeochenee creek ................................ 53

. Hillabuhatchee creek ................................ 123 P11th (7) creek ..................................... 425

New river ........................................... 157 Comochechubbee creek .............................. 89

f Yellow Jacket creek ................................. 185 Colomokee creek ................... . ................. 82

i Wehatkec creek ..................................... 166 Yuttayabba creek .................................... 204

I Occlubre creek ...................................... 107 Ommussee creek ..................................... i 189

| Long Cane creek. . . . 78 I Sowabatchee creek .................................. ‘ 85 ,

Flat Shod creek ...........................I........... 225 i I

  

 

At Dahlonega the main canal divides, as has been said, into two branches. The larger of these supplies the

Findley, Pennsylvania Consolidated, Bast & Ivey, Griscomb, Fish Trap, and Barlow mines, in the vicinity of

Dahlonega, and the Chicago & Georgia mine at Auraria, 6 miles below. The other branch supplies the Benning,

Hand, Hamilton, and Lockhart mines, the three former of which were not in operation at the time this locality was

866
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visited. The total expenditure on account of the Hand canal is estimated to have reached $300,000, although such

a canal could now be built for every much smaller sum. The Hand Gold Mining Company sells the water to the

various users at the rate of 12 cents per day per miner’s inch, taken as the flow through a 1-inch aperture under a

head of 4 inches. The operations of hydraulic mining are familiar, and a description would be out of place here.

Although the proportion of gold in the ore of this'section is commonly small, tbe'cheapness with which the latter

is treated, not exceeding from 25 to 35 cents per ton, renders mining a profitable industry.

Cane creek is similar to the Yahoola river. It has a rapid fall, which at one point becomes almost vertical

through 50 feet. It is utilized by a small flouring-mill, and also by the Barlow stamp-mill, at which 16 feet of fall

and about 60 horse-power are obtained. -

THE FLINT RIVER.

Rising in western Georgia, within a dozen miles to the southward of Atlanta, this river takes a southerly course,

bending well to the eastward toward Macon, and joins the Chattahoochee near the village of that name. The

only important towns on its banks are Albany, in Dougherty county, with 3,200, and Bainbridge, Decatur county,

with 1,400 inhabitants. From the mouth to Montezuma, a distance of 182 miles by water, the stream- has been

examined by government engineers with a view to rendering it navigable, and for several years more or less work

has been performed along the lower course. The design is to secure a channel of the minimum dimensions of 100

feet width and 3 feet depth as far as Albany at least, and in 1880 the sum of $10,000 was appropriated by Congress

for improvements between Albany and Montezuma. Up to June, 1880, inclusive, the entire appropriations to this

river had amounted to $37,000, and the channel had been opened to a point about 10 miles above Bainbridge.(a)

Above Albany the obstructions are snags and shallows, and, in particular, a series of rocky shoals stretching at

intervals for some 18 miles up stream from the town. ,

The Flint river has a length by general course of about 230 miles and drains 8,420 square miles. But of this area

not more than 1,200 square miles, or that part lying north of Talbot county, should be considered as contributing

to available water-power on the main river. The interests of navigation would appear to forbid the damming of

the stream below Montezuma, and above that point, as far up as Upson county, no important shoals were reported. .

According to the profiles of the Central Railroad of Georgia, between its crossings in southern Macon county

and at Montezuma, a distance by water of not less than 22 miles, there is a fall in the stream of 41 feet.(b) From

Montezuma to Albany the fall is given as, approximately, 125 feet for the 77 miles.(c) With a small average slope,

and draining a section subject to heavy winter and spring rains, the river is visited by a large freshet-rise, ordinarily

amounting to 10 or 15 feet as far north as the vicinity of Thomaston, in Upson county, but which was stated to

have reached 25 feet in the spring of 1881. The river was visited at but one point, 8 or 10 miles from Thomaston.

It was there found to be from 200 to 250 feet wide, flowing with a rapid current, being at the time somewhat above

a mean stage. The banks were of sand and 10am, with no appearance of rock ; on one side they rose quite rapidly

to a height of 50 or 75 feet, while on the opposite side they were not more than from 10 to 20 feet high, and were

succeeded by a short stretch of bottom-land. It was said that this description would apply to many localities

along the riverin this section and below. But from the latitude of Thomaston up stream the slope becomes greater,

the freshet-rise is less, the bed and banks display more or less rock, and there are frequent shoals with smooth water

intervening. The upper river is not directly accessible by railroad, and is utilized only in a. limited way for power

by a few flouring- and grist-mills.

Drainage areas of the Flint river.

Square miles.

At Erin, southwest corner of Spalding county, below junction with Lime and Whitewater creeks ............. 560

Above Pigeon creek, northern boundary of Talbot county .................................... . .............. I, 190

Below Big Potato creek .................................................................................... 1, 690

At Montezuma, below Buck’s creek ......................................................................... 2, 945

At Albany ................................................................................................. 5, 430

At mouth of river .........................................................................................i 8, 420

TRIBUTARIES OF THE FLINT RIVER.

As will be seen from a subsequent table, the Flint river receives two tributaries with a little over 1,000 square

miles each of drainage area, one of between 600 and 700, while the remainder range from 260 square miles down.

No special information has been obtained regarding any of these streams, excepting one or two in Upson county,

but they do not appear to be used for important manufacturing. Above Thomaston they lie in the region of

metamorphic rocks, and below mainly among the limestones and marls.

In a letter to the assistant engineer in charge of the Flint River'survey (d) the secretary of the Albany board

 

a Report of the Chief of Engineers, 1880.

b Elevations above tide, 306 and 265 feet, respectively.

0 [Report of the Chief of Engineers, 1b79 (p. 820).

d Report of the Chief of Engineers, 1873.
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of trade mentioned that 2 miles north of that city, on Kinahatoochee creek, there was a fine unimproved water

power capable of running 100,000 spindles. This stream has a drainage basin of 1,075 square miles, and with

suflicient fall ought to furnish an important power.

Tobler creek is a short stream confined entirely to Upson county. It runs through a hilly district, has a sandy

bed, and near the mouth is from 50 to 75 feet wide, with a gmd‘current. Owing to the clearing and cultivation of

the land the channel has become somewhat filled up by the soil which is washed in. A mile or two from the mouth

the Flint River Manufacturing Company uses a fall of 14 feet, and about 25 horse-power, in the manufacture of cotton

yarns, consuming 60 bales of cotton per month. There is one other cotton factory on the stream, making sheetings

and shirtings, besides several small grist-mills and cotton-gins.

Big Potato creek heads to the eastward of Flint river in Spalding county, flows southerly, passing through Pike

and Upson counties, and joins the main river 7 or 8 miles south of Thomaston, its drainage basin containing 246

square miles. This stream has its sources in the mountains, receives supplies from many springs, and is well

sustained in volume. Flowing among high hills, with a rapid fall over a rocky bed, and between high rocky banks

which only occasionally give way to patches of bottom-land, the conditions are favorable for power. The stream

drains considerable cultivated land, but also runs through much pine timber. There are numerous small flouring

and grist-mills along its course, and also good unimproved privileges. The most important- of these brought to

notice was one owned by Dr. 0. Rogers, of Thomaston, and located some 3 miles from that town. The creek is

there 200 or 300 feet wide, contains several small islands, and tumbles over two or three successive ledges in small

falls of from 3 to 5 feet each. Within perhaps a quarter of a mile there is asserted to be a total fall of 60 feet

available in two shoals of 30 feet each. Before the war Dr. Rogers had here a cotton factory of 1,800 spindles, and

claims that each shoal will carry 5,000 spindles the year around.

Estimate ofpower at-Rogers’ privilege, near Thomaston.
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'___________g __ , - - seconr .
3mg" or “‘BWT- l ‘ I ; D211ng ‘ average Theoretical horse-power.

t . ' 9Spring. Summers Autumn. Winter. , Year. ‘ 101'; the “4

' I. I ‘ OUTS.

.A. I

1' ‘ i ' _ ‘

Inches. I Inchrs. Inches. Inches. Inches. Sq.milen. \ Cubicfeet. lfootfall. i30feelfall. 60feetfau.

Low water, dry year.............................. ‘ I 30 3. 4 100 200

Low water, average year .......................... } 15 i 13 ii 15 50g 170{ 50 5.1 t 170 , 340

Available 10 months, average year ................ i 75 8. 5 1 255 I 510

Tributaries of the Flint river (in order from the source).

‘ N Drainage 1 Drainage ‘
1 time of stream. “cm i Name of stream. are" 1

“M v _flwl l: . ‘

‘ i Sq. miles. Sq. miles.

Whitewater and Line creeks................... 246 Hog-craw creek ................................ W

1 Texas ('i) creek ................................ 184 I Lampkixi‘s creek ............................... _ 185

i Red Oak creek ................................ 150 Line creek ..................................... ‘ 73

! Elkius creek ................................ 87 Gum creek ..................................... . 74

I Cane creek ................................. 76 - Cedar creek ................................... 48

I Laxer creek .............................. 155 Swift creek ..................... 58

Big Potato creek . . . .. . . . ..... 246 Chateciichickee creek .......... 76

Little Potato creek ................. .'.. 104 Jones' creek ........................... 55

i Hootcnsville (i) creek ...................... 109 ! Abram's creek ......................... 140
i Parchelagce creek .......................... 135 I Plnewoods creek .............................. 57

1 Spring creek ........................ .. .._.. . 85 Kinshatoochee creek .......................... 1, 075

I Whitewater creek ............................. 260 'Pond creek .................................... 102

! Buck‘s creek ' 205 Cooleewahee creek ............................. 105

1 Camp creek .................. 64 Irhawaynocha and Kiokee creeks.............. 1, 083

l Sweetwatcr creek ............................. Spring creek ................................... 685
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Table of utilized power on tributaries of the Appalachicola river.(a,)

 

 

  

 

  

 

  

  

 

 

 

 

 

 

' l a l .5 § ‘5 1 [2

P ' i } =1 1 . 2 .
1 . l . "" \ 5 55 a 1' g

Stream. ; Trxbutury to what. ‘ State. County. iKmd ofmlll ormanufacturo.[ g | a ‘ gg Eg

‘ g 1 : l g: I a a

l ' = l g ‘5 l g

‘ Z ‘ H H ‘ <1

‘ ‘ I l Fm. 111’ ll RP.

Chattahoochee rivor(b) .............. \ Appalachioola river ..: Georgia ........... t Muscogee......... . Cotton ...................... c3 43 2, 000 1 ........

Do ............................... ‘....do.......... .._.. {...-d0 ............. 1....do ............. 1Flouringandgrist. ......... d1 8 100 l ........

Do............................... |....do ................. {.__.do ............. Harris ............ cl gm; 50 ........

Do ......................... . ..... l....do ............ _. ....... do ............. do.............: Cotton ...................... l 21 160 l ........

Do ................................ do ................. {.__-d0 ............. Troup ............ ‘....do ...................... e1 9 130 I ........

Do. ................ . ........... ‘. ... do ..................... do ..... ... . Hall .............. Building-materials .......... 1 f1 30 i ........

Do............................... '....do ................. 1....d0 ............. l... do ............. 1 Flooring and grist-.......... f1 } fig 60 ........

Do ............................... do ................. 5....do ............. Cobb ............. ‘....do I 1\ 11 1o ........

Sundry tributaries .................. .__.do ........ . ........ ‘ Alabama ......... Henry ............ ‘....do ...................... I a l 21 32 ........

Do.............................. Chattahoocheoriver ...... d0 do ............. .....do ...................... 16 129 148 1 ........

(10...... 4 15 56 .. . _.

Barbour . 1 l 60 30 ........

....do:. a; 12+ 15 l ........

7 47+ 81 l ........
5‘ 45+ 121 { .......

11 n 20 . ........

2 2s 36 l ........

14 231+ 319 ........

1 10 s ........

.‘ 1 12 20 I ........

..... ‘ Flouring andgnat... 2 40 38

Stone and earthen ware.. .. 1 18 4 .........

1 32! 100 ........

...du ............. [ Woolen ...... . ..... l 35 60 ........

Chambers ........ I Flouring and grist .......... 10 180 191 ‘ ........

’Eor1y...... ....do...... e 56; 72 I ........

do ............. ! Saw ........................ 1 ........ 25 § ........

Clay ........... ...}...do ....................... a 29 so ........

....do .............! Cotton-gin .................. 1 8 6 ........

...-do ............. g Flouring and grist .......... 6 58+ 77 ........

Quitman .......... '. . . .do ....................... 4 49 96 ........

....dO ............. ‘ Saw ........................ 2 24 63 ........

Randolph.........“ Flourivg and grist .......... 1 9 8 ........

Stewart. .......... ‘. _ . . do ....................... 8 83 192 .......

do ............ I Saw ........................ 2 20 22 ........

Chattahoochee....“....do ....................... 1 10 ' 15 ........

. do ............. l Flowing and grist.......... s 51 75 ........

Muscugeo ........ 4 73 213 ........

Marion 1 6 12 ........

1 8 21 ........

1 8 30 ........

l 12 10 ........

13 235 398 ........

. 2 36 l 47 ........

§_ 2 as : 43 ........

‘ 4 57 g as ........

1 ‘22 , 8 ........

_|__ l 22 223} . 506 ........
l 1 1 20 1 60 ........

Do ............................... '....do ................. do ............. ‘ Merlwether....... > Flooring and glint .......... 1 _ 30 11 ........

Do................................. do ................. 1....do ............. 1' Heard ....................... 8 91 101 ........

Do ................................... do .................... do ............ do ............. ‘1 Saw ........................ a 124 ‘ 125 ........

Do.................................. do .. i ...do ............. ‘1 Carroll ............ ‘ Cotton .................. 1 30 l 120 .
Do .................................. do ................ F... do ............. Ludo ............. ‘ Flour-in;Y and grist ......... ‘ 12 277+ I60 ........

Do........ ....................... I....do ....................do ...-... . do ............ I Saw ................... 3 58 i 26 .. .-.

.. ... ............ .. ‘....do .....................do ............. \ Coweta ........... Couou .................... 1 60 ........

Do. .......... . .f‘ ...... ....do ................. ‘....do ............. ‘... do ............. ‘ Fleming and grist .......... 14 275+ 226 .........

Do .............................. 1....do ................ ‘....do ............. Campbell ......... ‘... do .......................[ 7 124 130 ........

Do............................... ‘....do ................. 5....do ............. Douglas ......... ‘Coltonvgin .................. l 1 11 g 20 ._....

Do ............................... l....do ................. do ................. do ............. : Flooring and gflst.._.......! 13 l 202 i 110 .........

a Not muluding power employed in mining-operations in northern Georgia. ‘

I) About a dozen small flouring- and grist-mills are included in the census ennmeratora' relnrns as taking power from the main river in Carroll. Foraytb, and

Heard counties, but it is probable that they are really located on small tributaries of the Chattahoochee. and they have been so classified hero.

0 At and near Columbus. ‘

(l At Columbus.

0 Near West Point.

/ Possibly not on main stream.
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Table of utilized power on tributaries of the Appalachioola river—Continued.
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Sundry tributaries .................. I Chattahoocheo river. . Georgia ........... Douglas .......... Saw ........................ l 6 136 ' 82 i ........

D0.............................. i....do ................. ....do ............. ....do ............. Tannery .................... 1 60 ‘ 10 I‘ ........

\ D0............................‘...I....d0...........: ..... ..do ............. ....do ............. Cotton...................... 1 ........ 60 ........

Do............................... '....do ................. ..do ............. ....do ............. Woolen ..................... 1 _11 14 9 I ........

Do...................................d0 - . .do ............. Paulding ......... Flooring and grist. . . -. 2 13 60 l ........

Do............................... l....do ................. ..do ............. .__.do ............. Saw ........................ l 20 8 ........

Do ............................... . . .do ................ . .do ............. Cobb ............. Cotton ...................... 3 67 375 ........

Do ............................... i....do ................. ..do ............. ....do ............. Woolen ..................... 2 40 85 ........

Do............................... . . .do ................. 1 . .do ............. . ...do ............. Cotton-gins ................. 9 135 Ill ........

Do ............................... l. . . .do ................. . .do ............. . . . .do ............. Flooring and grist.......... 23 368 454 ........

Do ............................... . . .do ................. . do ............. ....do ............. ‘ Paper....................... 1 22 75 ........
Do ...............................'l.. .do ................. ..do ............. .do ............. Saw ........................ i 5 45 69 ........

Do............................... . .d'o ................. . . .do ............. Fulton............ Cotton-gins ................. 3 20+! 22 ........

Do............................... . . .do ................. . vdo ............. . .. .do ............. Flooring and grist .......... ' 8 156 1 106 ........

D0 ............................... . .do ................. . .do ............. . .do ............. Saw ........................ i 3 30 31 ........

Do............................... . .do ................. g . .do ............. De Kalb .......... Flooring and grist .......... 7 120 119 .......

Do ............................... l . do ................. I . .do ............. ...do ............. Furniture .................. 2 47 25 ........

Do ............................... . d0 ................. . .do .......... , 3.1.. . . .do ............. Saw ........................ g 2 24 40 ........

Do ............................... ..do ................. ..do ............. 1....do . ..... Tannery .................... 1 15 10 ........

Do ............................... . .do ................. . .do ............. Gwinnett ......... Flouring and grist.......... 9 116+ 98 .........

Do............................... ..do ................. ....do ............. !....do ............. Saw ........................ 4 47 44 6

D0 ............................... . . do ................. . .do ............. Forsyth ........... Flouring and grist .......... 8 154 137 ........

Do.............................. - .do ................. . . . .do .................do .............. Saw ........................ 4 54 1 36 ........

Do............................... ..do ................. . ..do.............. Hall .............. 5....(10 ....................... 4 45 90 ....

Do.............................. - . do ................. ...do ................. do .............. Carriages and wagons ...... ' 1 22 15 ........

Do............................... . .do ................. . .do .................do ............. 1 Flooring and grist .......... i 11 151 175 ........

Do............................... . .do ................. . .do . ............ Milton ................ do ....................... 4 68 82 ........

Do............................... -.do ................. ...do ............. l....do ............. ' Saw ........................ l 2 28 a2 ........

Do............................... ..do ................. . . . do ............. ‘ Lumpkin ......... .. ..do ....................... ' 7 141 75 ........

Do............................... ..do ................. . do ............. . . .do ............. Flouring and grist .......... ‘ 10 133 134 ........

Do............................... . .do ................. . .do ................ .do ............. Tannery .. . .'............... 1 20 4 ........

Do............................... . .. .do ................. . . .do ............. ‘ Habersliam ....... Flooring and grist .......... 1 14 10 ________

Do ............................... ....do ................. ....do...............:.do ............. Leather,curried ............ t 1 16 6 ........

Do............................... l....do ................. ....do ............. 1i....do ............. Woolen ..................... I 1 20 12 ........

Do............................... ....do ................. ....do ............. L White ............ Flooring and grist~.-........r 1 10 15 ........

Flint. river ........................... Appalachioola river . . . . . .do .............. Campbell ......... . . . .do ....................... ‘ 1 14 28 ........
Do ............................... .__.do ................. ....do ............. I Clayton ........... do ....................... I 5 90 44 ........

Do ............................... . . . .do ................. . . . .do ............. Fayette .......... . . . .do ....................... i 1 13 12 ........

Tributaries ......................... Flint river ............ . - . .do ............. Campbell ......... . . . .do ....................... 3 70 50 ........

Do............................... . . ..do ................. . - . .do ............. Clayton ........... l. . . .do ....................... i 8 148 136 .......

Do............................... ....do ................. . ..do ............. ‘..-.do ............. Saw ........................ ‘ 1 22 15

Do ....................................do ................. . ...do ............. 1 Henry ............ Flooring and grist .......... 1 13 15 ........

Do............................... ‘....do ................. .__.do ............. Spalding .......... do ....................... 2 13 40 ........

Do............................... .. - .do ................. . . . .do ............. Fayette ........... . .do ....................... 5 46} 109 ........

Do ............................... ....do ................. .-..do ............. 1 Coweta ........... .-.do ....................... 4 71 88 ........

Do............................... I....do ................. ....do ............. 1....do ............. Saw ....................... 1 5 12 ........

Do...................................do ................. . . . .do ............. . _ . .do ............. Tannery .................... 1 30 16 ........

Do .................'.............. ‘1. . . .do ................. . . . .do ............. 1 Meriwether....... Flouring and grist .......... 11 171 .138 ........

Do ............................... ' ...do ................. ....do ................. do ............. Saw ........................ 1 16 15 ........

D0 ............................... . . .do ................. .. . .do ............. Pike .............. \Vhoelwrighting ............ 1 3 12 ________

Do ............................... l. . . .do ................. . . . .do ................. do ............. Flooring and grist .......... l 11 154} 276 ........

Do ............................... . . .do ................. . . . .do ............. Crawford ......... . . . .do ....................... 3 25 43 ........

Do ............................... . . . .do ................. . . . .do ............. Upson ............ Cotton ...................... 2 29 115 ........

Do ............................... . . . .do ................. . . . .do .................do ............. Flouring and grist .......... 15 191§ 373 ........

Do ............................... ....do ................. ...:do ............. 2....110 ............. Saw ........................ I 5 72' 102 ........

Do ............................... ....do..............:.....do ............. '....do ............. Tannery .................... l 1 10 5 ........

D0 _______________________________ . . .do ................. . . . .do ............. Talbot ............ Flooring and grist .......... 9 f 214 169 20

Do ............................... do ................. . .. .do ............. Taylor ............ Cotton ...................... 1 12 40 ....... .‘

Do ............................... . .do .....................do ............. Marion ........... Flooring and grist .......... 4 33 52 ........

Do ............................... ..do ................. ‘....do ............. ...do ............. Saw ........................ 1 12 2o ........

Do ............................... do ................. ‘. . . .do ............. Taylor ............ . . . .do ....................... 0 58 95 ........

Do............................... do ..................... do ............. . .do ............. Flooring and grist .......... 10 84+ 129 ........

Do............................... do .....................do ............. Schloy ............ . . . .do ..... 2.................. 6 53 70 ........

D0 ............................... do ..................... do ............. Macon ............ . . . . do ....................... 5 51 102 ........

Do............................... do ................. ,....do ............. ..do ............. Saw ........................ 1 8 30 ........

Do............................... do ................. l. . . .do ............. Dooly ......... r. .. . .do ....................... 2 14 15 7
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Tributaries ...................... ... . Flint river ............ Georgia ........... Dooly ............. Flooring and grist. .......... 2 8 + 80 ........

Do............................... “do ................. ,...do ............. Sumter ........... ....do .................. 7 51+ 99 ........

Do............................... ...do ................. .__.do ............. Lee ............... .__.do ....................... 4 22k 41 ........

Do. . . .. .......... ...do ........... ‘1 .. ...do ............. Webster .......... .__ do ....................... 8 66+ 107 ........

Do ............................... ..do ................. ...do ............. .. do ............. Saw ........................ 3 28 33 ........

Do ............................... ...do ................. . _ Randolph ......... Flouring and grist .......... 6 69 84 .. ....

Do ............................... . . .do ................. _ Terrell ............ Sow ........................ 2 11+ 30 ........

Do ............................... . do ...................... ....do . Flouringand grist“ 2 14 15 .. ....

Do ............................... ...do ...................... Calhoun . .__.do ............. 3 10 l 50 ........

Do............................... ..do ................. . ..... ...‘do... .Sflw ............. 1 e ‘ 12 ........

D0 ............................... . .do ................. . . .do . Dongherty Flounng and grist . 1 12 40 ........

Do ............................... ..vdo ................. ._ .. do . Saw... 1 ........ 20 ........

Do ............................... . .do ............................. Worth . . .do ....................... 1 10 20 ........

Do ............................... ..do ............................... .. .do . . .. Flour-lug and grist .......... 3 25 23 ........

Do . . . .. ...do ....................... .._.... Early‘............ Cotton ...................... 1 40 45 ........

Do ............................... _ 1 do .............................. .__.do ............. Flourng and grist .......... 5 57 62 ........

Do. . ...do ................. . ....... .__.do ............. Saw......................... 1 9 10 ........

Do............................... ...do ................. . ......_ Miller ............. {...do ....................... 1 8 12 ........

D0 .............................. . .do ............................... .. do ............. Flouring and grist .......... 1 B 40 ........

Do............................... ..do ....... . ......... .. ........ Baker ............. .__.do ....................... 8 I“ 45 ........

Do ............................... ..do .._.. .. ._ do ...... .._.... Decatur .......... ....(lo ....................... 1 5 8 ........

Table of utilized power on sundry streams tributary to the eastern Gulf.
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g ‘ Fm. 11.? 111*.

Eacambla river ................ ...... Gulf of Mexico ....... 1 Alabama....................... . .................................... 0 ..........................

Tributaries ............. . ...... . ..... Escambia rivet ....... ...do ............. ' Bullock ........... Flouring and grief V o . . ...._. l 10 15 ........

Do .................... . .......... . ..do ................ ‘... do ............. [ Bum "..do ....................... 13 131 14a ........

Do . . __ ...,do ................. Cotton-gins ................. 4 30+ as ........

Do ............................... i .. do .......... ...,u. Saw ........................ 1 ll)v 20 ........

Do ............................... .__.do ........ iii-@15g'11; .__.do ....................... 7 65 141 .- -----

Do .............................. ....do ........ ".41.".er . Cotton-gin .................. 1 8 6 ........

Do ............................... ....do ........ “we”; ' ‘ Fluuring and grist .......... ' 6 53 42 ........

Do ............................... ‘... do ........ “‘..”.v“ = do .... 4 40 37 ........

‘ 1 q 20 ........

. Flooring and griot“ 23 237+ 236 ........

7 64 240 ........

1 6 10 ........

Flooring and grist" 5 45 69

.__.do ................. 2 17 16

. Gulf of Mexico ... . . .4 Flouring and grist“ 1 10 10

‘..vdo . 1 8 20 ........

Choctawhawheo river ............... . . . .do ................. l . Geneva ........... . ...do ...................... 1 10 20 ........

Do ............................... [.__.do ................. ....do . ....do ............. Flouriug and grist ......... 1 ........ 7 ........

Tributaries .......................... 1 Choctawhntchae river. .__.do ............. Barbour ...... ,... ....do ....................... 7 41+ 84 ........

Do ............................... ‘....do ................. ... do ............. ....do ............. Saw ........................ 1 )0 10 ........

Do ............................... . ‘do ............... . .do ............. Bullock ........... Flour-lug and grist- .......... 1 22 97 ........

Do.................;-. ............. ...do ................. .. do ............. Cofl‘oe ............ .__.do ....................... 12 104 121 ........

D0 ............................... ...do ................. ...do ............. ...‘do............. Saw ........................ 3 ‘22 39 ........

D0 ............................... i ._ vdo ................. I ..do ............. Dale .............. Flooring and grist ......... 7 50+ 143 ........

D0 ............. . ................. . ..(i'b ................. .. do ............. Geneva ..... ...... .__.do ....................... 6 41+ 50 ..... ...

Dn ............................... ...d'b ................. ...do ......... .. do .._........,. Saw ........................ 3" 42 70 ........

Do .............................. ..do ................. ...do ............. Henry ............ .__.do ..................... 1 l 8 14 ........

Do................................ inndo ................. . .do ............. do ............. Flourhg and grist .......... 8 '. 20 24 ........

Do ............................... 1....(10 .....................do ............. Pike .......... .__.do ....................... sf 45 so ........

Ocklockoneo river and tributaries . .4 Gulf of Mexico ....... ‘ Georgia ........... Colqnltt .......... ....do ....................... 3 10 80 ........

Do ................................... do ................. ‘....do ............. Decatur . 4 1 64 50 ........

871
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Ocklockonoe river and tributaries . . . Gulf of Mexico........ Georgia ........... 1 ‘ 6 ’ 12 __

Do ................................... do ..................... do 4 32 34 ........

Ocilln river and tributaries .......... I . . . .do .. 4 60} 50 ........

Snwnmnee river ..................... ‘. . ..do ..................... do . 0 ..........................

Tributaries ......................... Snwannee river . . . . . .do . . l 12 12 ........

Do .............................. . ...do ..................... do ..... ... Flouring and grist. .......... 10 82 145 ........

Do .................................. do.................‘... do ................. do... . Saw ........................ 1 9 10 ........

Do .............................. “...do.....................do.....- ...... Brooks ........... ‘ Woolen ..................... 1 ..... ... 12 ....... .

. Saw ........................ 1 10 10 ........

3 . Flooring and grist .......... 7 43+ 54 ........

Do ............................... instio .............. ............. _ Clinch ............ I....do ....................... l 7 15 ........

Do ................................... do ................ do ............ Echols...... .....‘....do ....................... 1 6 6 ........

Do .............................. i....do ................. 1....do ............ ‘....do ............. I Cotton-gin .................. 1 12 6 ........

Do ...............................Juno ................. 4.....10 ............. iLowndes ......... i ........... 1 1o 10 ........

Do .............................. .....do ................. l....do........ ....1...d0..............Flouringandgrlst .......... 8 80 77 .......

Do ............................... ’....do ................ ‘....do ............. Wilcox ........... “...do ....................... 1 a 4 ........

Other streams ....................... Gulf of Mexico ....... Alabama.......... Baldwin .......... Saw ........................ 1 i 10 40 ........

Do ............................... '....do ..................... do ............ I Mobile ............ Flooring and grist.......... 1 15 1 40 ........

Summary ofpower utilized on streams tributary to the eastern Gulf (not including any returns for Florida).

corms-mus. wooLns-msua. Phalllslgiglfs’fb 5AW~M1LLB. Bugfgssgiggialfa' TOTAL.

~ ‘ ' .'. - 1 ..'. l ' - A ’ .‘- - ' .4. ' - ..'. ' - .-'- '

S'm- .a?;.~§.3!:.1=.5 a». S. 51332 if g. 11.-E '5. e.

2%:
vile E“ Q»- E“ -= s a“ Q '~ 5“ 3 s a“ 3 fl 55

E 1 z E *3 1 :5 5 l *s 2 E ‘3 a 5 a z: 5 5 a
2.241 z|isg<z 2,? <1 z,?.< 2% <1 z B <

iH P.}H P F lI.P. !11. P. l E P. imp H.P. H. P. 11. P. ‘11P.

Tributaries of the Alabama river ..... l 6 10 7'9 ...... 408 i 6, 515 1 60 B4 1, 470 l ...... 44 552 10, 169 60

Chattahoochee river and tributaries . . 13 . 5 166 ...... 270 4, 951 l ...... 68 1, 105 6 32 388 9, 785 6

Flint river and tributaries ........................ ‘ ...... 151 2, 530 20 2B 441 7 3 186 3, 204 27

Sundry other streams... 2 24 ‘l ...... 142 | 1,684 ...... 32 686 1...... 8 184 2,480 ......

Total ........ ........ ‘ 17] 2691‘ ...... :m l 15,680‘ so 21: {ATM} 1a 87 1,064 ...... 1,310 25.035 as

 
    

    

 

  

Nm.—"Snndry other establishments“ include cotton-gins (48), tanneries (14), paper-mills (1); blacksmithing, carpentering, machine, sash, door-, and blind-,

whoelwrighting, and general wood-Working shops; founderies, iron-works, and pumping-works for water-supply (1 each); and establishments for the manufacture of

cotton-gins. building-materials, furniture, carriages and wagons, stone- and earthen-ware.
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