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REPORT ON THE SOUTHERN ATLANTIC WATER-SHED.

PREFATORY LETTER.

. Bosron, Masg., September 20, 1881,
Prof. W, P. TROWBRIDGE,
Columbia College, New York City.

Sir: I have the henor to submit hierewith my report on the water-power of the streams draining what I have
designated as the “Southern Atlantic Water-ghed”, or, in other words, of the streams flowing into the Atlantie
south of the James river. My report on the streams of the middle Atlantic water-shed, comprising the streams as
far north as the Hudson, is in course of preparation, and will be duly submitted when completed.  In making this
division of the territory assigned me I have been guided by a desire to group together such streains a8 possess
the greatest number of features in common, and it seemed as though the line had best be drawn at about the
southern limit of the state of Virginia, whiel is often clussed as one of the middle states.

Following the directions which I have from time to time received from you, I have traveled over most of the
country covered by this report, and have collected as much information as was possible with the tine at disposal.
With so large a territory to traverse in so short a time, auything like thoroughuess has, of course, heen impussible,
and my work must be considered a rough reconnvissance only, T have been able to visit in person only a lew of
the water-powers in my district, many of which are inaccessible; and, for information regardiug even some of the
important ones, I have been obliged to depend on hearsay or on correspondence. Hven in the case of powers
which I visited I am able, in many cases, to present only their general features, having been unable to spare
the time necessary for a detailed examination. The only instrument of measurement used was i Loeke pocket-level,
with which I was enabled to arrive, in some cases, at quite cluse approximations to the fall, while in othiers the
results obtained are liable to large error. Those who have used the instrument will testify to the fuct ihat, when
long sights have to be taken, the want of sensitiveness of the hubble renders accurate results impossible.  In one
case T was enabled to make use of an aneroid barometer, kindly loaned me for the occasion by Professor Kerr, the
state geologist of North Carolina, but with this single exception the pocket-level was the only instrument of
measurement used.

In preparing this report T bave made use of all the material within my reach, giving due acknowledgment in
each case where other reports or publications have been used extensively. To the reports of the Chief of Engineers,
. 8. A., and those of the officers of the corps, I am indebted for so much information that it would be useless
to attempt to refer to the authority for each statement taken from them, when it is not of particulur inportance.
To the officers themselves, and their assistants, I am also personally indebted for valuable aid, advice, and
information while at work in the field. My acknowledgments are also due in this place to the officers and enginegm
of the various railroads in the district, who have, with the greatest kindness and interest, furnished me with
elevations of streams along their roads, and with general information concerning the country. To civil engineers,
state officers, and private citizens, all through the district, 1 am indebted for the greatest encouragement n the
prosecution of my work, and for information of all kinds. Particularly must I here acknowledge the a})hga;tchns I
am under to Prof. W. C. Kerr, state geologist of North Carolina, for copies of reports on geology ami allied subjects
bearing on water-power, and for aid and advice in very many cases. To him is due chiei.iy whatever suecess may
be found to have attended my efforts to present an adequate view of the water-power of his state.
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6 - WATER-POWER OF THE UNITED STATES.

In discussing the material thus collected T have, after dividing my district into the two divisions ap
prefaced the descriptions of the various rivers by a general description of the districts
characteristics are concerned. In giving information regarding particular powers I hav
statement pass for what it is worth, and for no more; and where inaccuracies are liable to
called attention to them, - v

The drainage areas given in the report were measured geometrically, there being no planimeter in DPossessig
of the office at the time they were determined. I have, however, checked them in so many ways that 1 believn
them to be aceurate measurements of the areas as taken from the maps. The latter are, in many cages ss
inaceurate that slight errors in measurement are of no importance. I have uniformly used Colton’s largest m,a,ps
of the separate states, which were the best I could find. In checking my measurements of the drainage-hasing of
the larger streams, by comparing them with those of Mr. Gannett, published in Census Bulletin No. 78,1 have had
the satisfaction of finding that the two agree, generally, within 1 or 2 per cent. ,

In making estimates of the amount of power available at the variqus sites I have endeavored to proceed
according to the most approved methods in use in this country, and to pay proper attention to the most advaneed
and recent investigations in this direction. Having fully explained, in the introduction, the methods I have uged
it is unnecessary for me to do more here than to call attention to this point. In view of the uncertainty atteuding’
#1 such estimates of power, in the absence of a series of gaugings of the streams in question, it may seem that T
have gone too far in this direction; but it has appeared to me that it was essential to give some idea of the amount
of powoer which could be fairly expected at each important site, in order that people might not
high estimates, which are the rale and not the exception.

Finally, regarding the arrangement of this report, it is to be remarked that, altheugh a logical arrangement
would probably have placed this report on the southern Atlantic water-shed after that on the middle Atlantic
water-shed, various causes have combined to render it advisable to prepare and submit the present report first;
among which may be mentioned the completeness of the data at hand, and the fact that I consider this report, on
the whole, the more important of the two. It is hoped that this saerifice of logical sequence will not involve any
loss of clearness. '

I am, sir, very vespecifully, your obedient servant,

0vVe named
80 far as thejr commmi

e endeavored {o ot each
oceur, I have repeatedly

be misled by too

GEORGE I. SWAIN,
Spacial Agent,
606



THE SOUTHERN ATLANTIC WATER-SHED.

Having divided the territory covered hy-my examination into two distriects, the middle and the southers
Atlantic water-sheds (the boundary between the two heing the ridge between the basins of the James river wul
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, purtly hecause it pussesses Lo water-power
of importance, and partly because its peculiar situation renders its elimate, iy some respects, different trom that of
the other southern Atlantic states. The few remarks that are to be made regarding Flovida will he found at the
end of this report,

The general characteristies of the territory considered will first be given, and afterwurd a diseussion of each
stream separately. -

GENEBRAL CHARACTERISTICS.
1~—~AREA AND TORM.

The area to be considered comprises about 117,350 square miles, distributed, approximately, ux follows wnsng
the different states:
Wynsle adies,
Virginia . oo e cemmee e siaet taer ce i et e e 10360
North Caroling ..o eeun vouaeeiiasciinanceenaan
South Carolina. . .. i at it i ciet cmcr ceeibermesseneseonacaeamunasnane ansmas camnensanans mnnmesanas i3], (HH]
L€ LT~

U PR S ) 4 1]
g PR RGP S L% 3

B 71 U PP

This area is in the shape of a strip lying along the Atlantic ocean between the puarallels of (neurly) #3047
and 864° north latitude, and with an average breadth, at right angles to the eoast, of about 240 miles, except in
the extreme southern part, where it narrows down to about 60 miles. The general direction of the voast-line is
northeast and southwest, turning quité abruptly to the north in North Caroling, and curving toward the sounth in
(reorgia,

* 2.—~(GEOGRAPHICAL AND CONTINENTAL POSITION.

The district considered is therefore in the north temperate zone, and in the zone in whieh the prevailing winds
are the return trades, which blow from the southwest. The winds are, however, not constant, but blow fromn ali
points of the compass, and the prevailing ones from different points, according to the season. I shiall diseuss the
winds more fully under the head of ¢ climate”, and it will suftice to say here that, in cousequence of’ the continental
position of the region considered—extending almost to the Gulf of Mexico, and tlanked 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, oceanie, varying in different parts of the region, while the distinetly land-winds :{r@ those
{rom the west, northwest, and north. This district is, in fuet, direetly in the line of the return trades, -Wl‘l_l(i'»?l blow
from the Gulf of Mexico, carrying its vapors far inland, and far along the coast, even so far as VU‘g‘l.l‘Hﬂ, the
influence of the Gulf being, as regards moisture and rain-fall, mueh more sensible than that of the Atlantic orean

as regards the region as a whole. ‘
3 ~TOPOGRAPUY.

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. .
67— T




8 WATER-POWER, OF THE UNITED STATES.

The castern division extends from the coast inland for a distance varying between 180 and 14¢ Tiles, ang
including the navigable portions of the rivers. Its boundary inland is a line passing through Richmond’ agd
Petersburg, Virginia; Weldon, Rocky Mount, Smithfield, North Carolina; alittle above Fayetteville, Norty Caroling
Cheraw and Camden, South Carolina; and through Columbia, South Carolina, and Augusta, Milled gerilla Ma:con"
and Columbus, Georgia. This line plays a very important part in the topography, geology, and W‘&ter-pow,cr of thé
country, and is nothing more than the continuation of the line which may be designated as the Jall-tine, and whigy
extends through the middle states, passing through Fredericksburg and Georgetown. It may be traced beyong
Columbus for some distance along the Gulf, passing through Webumpka and Tuscaloosa, Alabama, In the northepy
part of this district tide-water extends up to the fall-line, as at Richmond and Petersburg, but in the southern payg
the line is a long distance above tide-water. In another place I shall refer to this line and the important watep.
powers connected with it. The country between it and the coast Lelongs, geologically, to the Tertiary and Pog.
tertiary formations, and ¢is for the most part nearly level or very gently undulating, except along the riyey
courses, on the upper reaches of which rise bluffs and small hills”.* Tt comprises nearly two-fifths of the areg of
North Carolina,t over one-half of that of South Carolina, and about two-thirds of that part of Greorgia which we
are considering. Its slope seaward in North Carolina is between one and twe feet to the mile* and is proebably
about the same in South Carolina and Georgia. Tts 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 elay, They are often exceedingly tortuous, and the chief
obstruetions to navigation consist in shifting sand-bars, snags, and trees, which have been undermined and haye
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 cut new channels for themselves, in
consequence of their extreme tortuosity, although they are not so crooked as many of the western streams. We
shall not‘ce, 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: §

me‘\)mtion
mo: ol L
Fest.

T Richmond, Va...... et eemeaerienesrenerennnna e anaaar .0
ADDOMALIOX « o e e eeeeien certes o teneremromsanass csmennnanrnn s erncmeenn s soennn e oo ... Potorsbirg, Va.cceee.erevesrisnnsmnnns sunrarsase 10.0
RODIOKE «ueaseieusannmmeetaurmes sharmssssecsairaneasans sanenssnsanncnsre e s erunennnoncnnrennss TAAON, W. O reenenvnnnnennnnnaerans sxanensanassans 4.0
L Rooky Mount, N. Covvennienennnn eseriensranannnes erfrarennenne
NEUBC-csrornanmnnrennen e r e et et sba et emnaemenreataann ——an enoa s te e emean e e ens Smithfield, N. C.eeearrvannrnnned K ivemnrnmenarsonsn e 100.0
L83 T Averyshore’, M. C cuvuveeeremcuncmmranmrersasosossasennrans 85.0
T 0 Y C. 0. R R, OTOSEINE +veveevercmmenmnnnvesssnsonnseen 108.0
1 R 10 miles ahoVe CAmABD - weunseaeerrrensrmrnmnasen fvervneen 12,0
COBEATEO vt e et ren s rets eae et mna e hate eeen eees ket an e e e ne e en e ens Columbin, 8. Cereererncrnsraracensenrsnmanemasvossrmnsenns 2.6
BAVANNAR ...ttt et a rr e n e e e e s e e e e ean e aeannns ATUZURER, BB enrenninanrronrseoemnvnnmnmnssernnssanaasanss 1‘1125.0
OZeeChes . e it e e e ene e ee e s e eee .. | Bhoals of Ogeechee, 83 miles below Mayfield, Ga.....--n %40.0
OCOMBE e e s e et et e ubeen et e eb e e e e bt e e n ean e enn e e a e e e e e n e n e en s MALOAZOVIILE, Gl eennvenrraan arsmnrrnnnarrcanarparssesss .0
L L S MACOTL Gl s vmevnnrenrnenronansansesensnsesronnnsmsssnonss 260.0

The average elevation of the ground along the fall-line is greater, probably averaging 200 feet, varying ff'mf‘
300 feet in Georgia to 100 feet in Virginia and northern North Carolina. The average elevation of the upper Jimmit
of the middle division may be taken at about 1,200 feet, and the average elevation of the whole district at abOQF

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

t Prof. KunrRr, Geology of North Carolina. .

{This table is only a rough approximation. It was not possible to get accurate elevations on account of differences in the dafz:::;
planes used by the various railroad companies. For instance, Richmond and Petershurg are at the heads of tide-water i yet' thih‘: fall
there are probably several feet above mean tide at Norfolk, In some cases the above figures have been obtained by estimating v

above poins whose elevations were given,
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SOUTHERN ATLANTIC WATER-SHED. i

700 feet.  Its average slope is, therefore, not less than 5 or G 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 castern
purt is gently rolling, while the western is penctrated by numerons spurs of the mountuins, forming divides
beiween the great river-basing, and sometimes with elevations exceeding 3,000 feet,

The rivers in this region are tolerably rapid, and well suited for the development of water-power.  They wre
not navigable, on account of the numerous shouls and ledges, though some of them might he 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 Blae Ridge, wod oecupies but o small
part of the area under consideration. The general direction of the Blue Ridge is ubout NI, u little B, nearly
parallel to the coast, and it is in North Caroling that the system to whieh it belongs uttains its greatest altituwdee,
gome of the peaks attaining an elevation of over 6,000 feet, while somne peaks in Gewrgly execed 4,000 feet in height,
Although the chain of the Blne Ridge is far from regular, either in divection or in elevation, eontrasting strongly
in these respeets with the Smoky mountains, 4 second range lying west of it, yeb the general strueture of these
mountains is the same as in the middle states; they cousist of a series of ridges, and not, like the monntains of
Maine, of a series of isolated cones.

The streams in this division are, of course, smal and very rapid. Their full is very great, and is iuterrupted in
many cases by cascades and precipitous falls, sometimes of several hundred feet, nearly vertical. The bed is ahost
always rock, sometimes overlaid with a stratum of gravel, and the valleys narrow, in gome places with very stecp
and even vertical banks—hundreds of feet high in a fow very rare cases. These streams are subject to considerable
fluctuations in volume, and thie water-power, although great, is not very available.

There are no lakes in any part of the region under consideration except & fow near the coast, a position which
renders them of no value as regards water-power.

4.—GEOLOGY, SOILS, AND FORESTS.

As has been already stated, the entire eastern division of this district belongs to the Tertiary and Quaternary
formations. Its soil is for the most part & sandy loam. Clay and sund, in fact, constitute the soil of almost the
whole distriet; im 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 whicl is the
predominant soil, there are also beds of gravel and sand. It is an important fact that the soil here is very deep—
much deeper than in the middle states—and that it has resulted from the decay of the rocks in situ.  The clay is
generally red, 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 NHE. and SW., about parallel to the mountains, and the streams cross these stratu generally at
large angles, and thus form shoals, which afford abundance of fine water-power. The prevaiting rocks are granite
and gneiss, with their varieties. In upper South Carolina nearly all the water-powers are caused hy the streams
crossing the ledges of gneiss, and the same is true for the other states, though, perhaps, not to so yredt a degree,
It is important to notice that the rocks are generally impervions.

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 furests of
long-leaf pine, with large quantities of eypress and palmetto along the river-bottoms, but in the middle portion
there is, unfortunately, no effort 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, entirvely destitute of trees on their swmmits, but in general the mountains are coverwd with heavy
forests. It is important to notice, also, that the mountains, even the highest ranges and peaks, are covered with
s0il to o 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. Lrrrer, in Boleotic Geography, Georgia edition.
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According to the census of 1870 the number of square miles of land not in farms,

added to that of wooqlayg -
o A
farms, is as follows for the different states: ol in

- Land are T -
State. stato. of J%lre‘;%t};lly)&‘]m | Per opng,
———
VA 8eervmemmrennsrarrnnnrasnnreeaneen e et e ereenbeoeeetieeeetearee et i narat et et e et e e rr et esaanatn e ane e r s 40,125 UMy
48, 580 86,470 - 5
80,170 21,324 | "
58, 080 42, 230 "
20,895 24,949 - 8
9, 005 5,007 .
9, 135 4,226 1 i
8, 040 4,878 i
1,085 505 B
4,845 2,053 ' "
Noew York........ reemeerennas 47, 620 21,802 | ®
NOW JOr88Y . cueneraeecanmnnns 7, 455 3,008, W
Pennsylvania 44, 085 25,880 ; i
Marylund.n-. ..... e 9, 860 5,0535 8

S

How muech 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 Xingland and middle states, except Maine,

3, —CLIMATE.

The climate exercises such an important influence on the water-power of a distriet 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; ¢. temperature at
different seasons; d. precipitation, amount in different seasons and distribution over the area considere(l; e
evaporation and moisture. '

@t. COAST-LINE AND OCBAN-CURRENTS,—The fact has been already referred to that the general divection of
the coast-line is NI, and SW., and that the winds from NIZ 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 cireumstances on water-power will be referred to again.

_b. PREVAILING WINDS AT DIFFERENT SEASONS.—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 N'W. But it is a very striking
fact that the resultant wind, or the wind found by working out a traverse frem observations of the frequeney 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 SH. are frequent, and in the middle section northerly winds are, at least in North
Carolina, very frequent, coming next in order to those from the west. As regards the distribution of the Winfls
through the seasons, the winds from 8., SB., and SW. are most prominent during the spring and summer, while
in autumn and winter the winds from N., NE., and N'W. are most frequent. Winds from the east are the least
frequent of all. A

Asregards water-power, the most salient points to be noticed are that there is no distinet 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 autumt
and winter from a point north of west, ‘

¢. TEMPERATURE AT DIFFERENT SEASONS.—The mean temperatures for the year and for the seasons, a3 well

u4s 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 paraMels of latitude (their normal course), ave deflected toward the
south by the mountains which bound the district on the west, and in the western division they run almDSt_‘ Pm'“'.ne]j
to the coast, while in the middle and eastern divisions they run at an angle of some 450 with it. The following
tables, consisting of observations selected from among those given in the Smithsonian Contributions t0 quwlady’m
vol. 21, and in Protessor Kerr’s report on the geology of North Carolina, will give some idea of the temperature i
different parts of the region, and at different seasons. The means for the different sections have been obtained by
examining the temperature charts in the puplications of the Smithsonian Institution.

P

*CorFIN: The Winds of the Globe,—Smithsonian Contrib., vol, R0.
670 . . .



SOUTHERN ATLANTICC WATER-SHED.

Observations of temperature at different seasons.

SRR

Division. Station.
Eastern ...-... PR Norfolk, Va...........

Murfreeshoro’, N, C
Weldon, N.C ...
Toplar Branch, N. C
Scotlund Neck, N, C..
Goldgbore, N.C....
Wilmington, N.C
Ajken, S.C ...
. Canden, 8,C.....
Charleston, 8.C....
Fort Moultrie, 5.C.....
Perry, Ga.connneno. ..
Bavannah, Ga .....couneees
Middle .ovve ccerinnnnes LynehbUurg, Vo oreecnenns onmresonnntnrennnaress
Gaston, N.C ...

Oxford, N.C........
Greensboro', N.C ..
Chapel Hill, N.C...
Lenolr, NoC. o i crncvcnasnannes, peunen
Statesville, N.C ..
Raleigh, N.C.......

Charlotte, N.C ...
Albemarls, N, C ..
Abbeville,8.C...
Columbia, 8.C .
Athens, Ga ..
Atlanta, Ga........
Penfield, Ga ........
Augusta Arsenal, Ga
Sparta, Ga . ovueiiimeerriernnacacnre s riae e et
Western.oeeevnnnnns.nf Boone, N.C ... ...
Bakersville, N, C ...
Asheville, NLC..ovvnveenn
Murphy, N.C ...
Clarksville, Ga. ...

Prunswick, Me .. caviesweines
Concord, N.H, covurmenrvecnnacnensronnes
Boston, Mass. ... cvivaeirarrennes [P
Providence, BT, vevnrevnnnenavasnn
Haurtford, Conn...
New Haven, Conne.vvvennnnns
Albany, N.Y ...
New Vork, N.Y ...
Newark, N.J ........
U Reading, Pa ... remammvreaenn
Ihurrishnrg, Po. . covaecenessonnnsen
Philadelphia, Pa oovoe PR
Curlisle Bareacks, Pa cceevinmaen ceneas vhanvaaneen
Fort: Delaware, Del. ..
saltimove, Md. ...
Washington, D, C . coeeneeaen s
| Cineinmuti, Ohio. ...
‘i Chicago, I ... .oeevevanann,
| Peorin, T ..........
l Fort Madison, Jowa
{
|

Museatine, lowa ...
Huntsville, Ala ..
i Mobile, Ala ...

i
!
Eastern .......... 1 North Caroling and Virglnis .. conceenianeneiann.
{
i
| Georgla.__..... PP PO P
!
!

B\ S P

{
South Carolina..... evnsreeneaes ................§
{
{

Tatitude.

!

o

36 51
36 26
36 23
36 14

88 07 ¢

35 21

3417

23 82
34 15
32 47
32 40

32 8 |

32 06
87 22
06 28
36 22
36 05
35 58
35 67
85 47
&5 47
a5 16
35 18
84 12
34 02
83 58
33 45
33 38
33 28
a3 15
36 14
36 03
35 38
35 06
34 40

43 54
43 12
4221
41 50
41 48
41 18
42 33
40 45
40 44
40 20
40 16
a9 56
40 12
39 25
89 17
83 54
39 08
41 54
40 43
40 37
41 26
34 45
30 41
Deg.

84.5 [

36, 5
32.5

.5 .
8L0 1.

33.9

3.0
86.5

i

Mean tomperature (degrees Fahrenheit),

Invation. |

E

]

o ¢

7617 !

7 01 |

T4

76 60
7732

s 02

7T 08

8132
BO 31
79 56
20 51

H3 43

81 68 !
912

7788
829
79 5
78 04

#1584 |
80 53 ;
TR 4L
B0 50
80 11 |
B2 17

80 57
]

8424
8309

81 88
B2 B4
§1 39
82 06
82 28
85 20
83 81

69 57 |
M
703!

i
|
{
|
|
i

i
{
i
|

i

1%
24

7267

7844

73 58

74 10
55

-1
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1y
11
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53

wy !
8y

7762
B4 B0 |
87 38 |
89 90 |

o 28
01 63

86 40
&8 02
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a2 50
43| )
401 £
42 fi0
41 57
45 | ™
i o
46| @
45 62
61 ot
52 67
48 | 65
531 67
40 | bl
40 b}
4“
a! 60
4 60
38 | 50
3 5
4 59
40 59
40 58
47 6
4 62
i@ 61
42 8
45 61
8 [
46 | [
a9 | 49
36 %3
8 4
0 55
44l .
2 45
25 | 46
28 49
27 4%
30 5
28 9
85 4
al w2
ol 5l
8 52
® 4
w5 | 5
30 | M
34! 55
B 5
36 ! 5
84 55
2% 1 46
97! 51
% 51
28 47
42 60
52 o
40 o
48 1 b
50 [
48 (3
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Observations of temperature—Continued.

= g ) T ——
1 d :
. '§ E -ﬁ Mean tewmperature (degrees Fnllrenlleit), "S.g,u
Division. Station, < & g D ﬁ”ﬁ
=y @ ;
K S G Spring. | Summer. | Autwinn, Winter, Year. 5’56’3
])aq{ 0 Deg Feet, T ;““
. PR - $0y T
BEAAIO wueenr cmrnneenes Woxth Carolina and VIrginil eseee weenesvnenses g R B7.00 | 7700 | 69.00 | 44.00| g, ’
35.0
S0THR CATOMNB . v e eetonnneeeasemaenees R §1 ado fovo | mwl ew| o 6Loof.. ...,
BAB oeennnns 350 '
GOOTRIB v eeremeecmressssaesansesnsnersssannes | sl yiooft so00 | ool eneo| sse| mel.
7.0
IDOBL e remens e esenae e senieeceeceanennees T 2 S .00 700 | onoo| awe| sl
87,0 ferenrnnnnn 1,200 . _
WOBLOTN vevenraraannnnns North Coroling and Virghnis ..cevenennveeneresss { E R © 000 } 52, 00 70.00 52.00 36.00 | -52008.......
S00th COTOHNR. o revrreneoenanerasursnnsionmmmrennelireianeansliemennnaealiaiai i, B e [ PPN
. 86,0 |oeenennnn. 1,100
Georgin...... e bt s esenataanernraanrreeeananan { R 4 000 } B4, 00 72, 00 55. 00 | 36, 00 Loshuf.
S0 .
Total........... TN I/ TS N 53.00 | 7TLoo| aa00 " .00 s00l......
L
N ’ i
Now England cevee e neeeseennrenomannaseransnn f| @8 borooofrenee] 400 | o000 | BLOV| 2800 dneof......
Wow England c.eoeeervenrenenne. e e { 4.0 } ................ 000! oroo| 4000l omoo| sl
’ . . . ;
ML SEQLOB .o - weeneeremermear e e e §| o | SRS R 50.00 | T300| 5400 ,‘ 82.00 (8200 [,
Wogbern SEALES - - - oneenreerrerereaeiannnns . { L) ns } ...... 40.00 | 7200 | 5100 ) 26.00 | 50.00 |........

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 theridge could be feund, 1have inserted these
values, a8 giving an idea of the temperature in thatregion, which may be consideved accurate enough. The averages
for the three divisions, at the end of the table, as well as for the other parts of the country, ave only approximations,
but are close enough to give a general idea of the differences between the region we are considering and the other
parts of the eountry.

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:

8 P
i 23
- )
2
State. gé Month. Place of observation. E-é Month. Place of observation.
Qo g é
¥ tE
i % Dey. st
North Caroling. ceeveaanciiieennas PPN 02 | July...covenenns Fort Johnston  couee ceveervnrencuasass 3 | Fobruary ..--..--- Tort Jolns on.
South Caroling. .o.veeaeaniniiacannanan 101 { July . coeninans CROTICSEOM o v e e e s e m e e vamace amnnnann 6 | Februnry .........| Fort Moultri.
GEOTEI eoneniecanieiiiin i 103 | July.oveenennnnnns AUEUSER ATBONAL «0enrn o anoiaeaaanans — 2| February.. .| Angusta arsonal
Alabama.....a.... 104 | Aungust..... R Mount Vernon argenal ... .. = 9| Japuary .......-.- }Iunt.svl'lln.
Maine.........0e 102 [ July .oovnnnrenanns Brunswiek.cvvesvareanon cvermeeaene| —82 | January -eeeene- Brunswick.
Magsnchusetts ... 100 | July «onerunannenes Fort WarreN .o c e, ceeeanioaraannaenns —30 | January «ee-en.-- Williamstown.
VACEIIR e 104 | Augost........... ATQXANATIA - v eneeinrannnineraaaan 2 | January «oooeeeee- Tort Monroe.

These figures, as well as all the others pertaining to temperature and rainfall, have been taken prineipally fro'nch
the Smithsonian Contributions. Lorin Blodgett, in his Climatology of the United States, p. 150, gives fi gures somewl;«l‘l
different. Thus, he states that in the winter of 1834 and 1835, which was a winter of exireme cold in the so'a‘\j
the temperature at several places was as follows: On January 4, at Alexandria, Virginia, —169; In Feb?;‘ﬁilbs’
at Richmond, —60; Norfolk, +4°; Fayetteville, North Carolina, —10; Greenville, South Caroling, —11°; Athens,
@eorgia, —104°; Clarksville, Georgia, —15°; Milledgeville, Georgia, —9°; Augusta, Georgia, —2°.

672 .
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The following table gives the average temperature of the warmest day and the coldest day of the year, ealeulated,
by DBessel’s formula, from the recorded observations: ‘

g e —

i .

IR i

Place. I E

. | E a

) =4 i z

R S

! PR PR R : -

Fort, Brady, Mieh. .o ooveeeoeinaes Loabu At Tt D I R 1
Brunswick, Mo..... PR TR ¥ 4 BT, MG 4R 3
Noew Dedford, Mass. .. 41 06 T RN R R EPTRS 1
Niew Haven, Conn.... . 41 18 T2RT 45 T4 onT i 46.7 0
Bltimions, M o ee oo e sae vt it e e araneaan 1 I T I {1 H T 20 45,0 0
CIEMAL QIO e eveeerenmaeaerome veemrensneemeaeenessanean s Dot kemo, S0 7RO masl a6 26 8
5, TL0UES, MO « e eveeeemecnaeen s ams e eemenone eememennm e naenn s n e nane oo eeamen e en e BRAT . 012! 4810 RO 0.3 anu| 41 9
Chapel TIL NG cor i cnee e e e me e it ten et carmte e e eeeannaane e naa e e enns 85 58 TR B4 | st R ap ;. ueol = o0
Fort Moultrie, 8. C.oooiinnns, . vt ema e meaa e arane w4 ol us B4 sl oan lse 1
Fort Barrancas, Pensseoll, TI . oo iieiiiiitrseviraraeetssaraannaaaasaannrans B0U D RT 1R, ay 82.6 52,9 2.7 0 &

d. RamrArL.—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 consnlting 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, dr early in August, with two small
adjacent niinima, about the middle of April and late in October. The subordinate maxima occeur in March and
December. Range very large The observations from which this type curve is construeted are from five stations,
all ou 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 ave
copied here: ' '

Per cent. of mean
monthly rainfall. Tange.

I. Atlantic coast, Portland to Washington

vwamanronnananee-anan (54101 22 95

II. Hudson river valley.e.uocrecmcesenanns heens smmeannasicnsasranerannnenmncrsnonsasnanans (b6 to 129 60
III. Upper Mississippi river ..occovivacnneienen " emew memae mamamems - amek et mesnanmme - 0.51 to 1. 56 105
IV. Ohi0 Tiver ValloY vovv vomnantnrn i cacmecesmere amennnnocsanmanacnosssancunssavenavnnesn (74 to 1. 40 66
V. Indian territory and western Arkansas ......ceccerimmcnnacocnonenns eresmnacenarsanans 0,61 to 1. 51 90
VI. Lower Mississippi and Red rivers.ceeeenereranaoan aesea amacensncanannannn. v anm e, 0.75 to 1. 18 44
VII. Mississippi delta and Gulf coast ceeenurevnveeenann s e aeeaianae eresnsamremnn—. 0,658 10 137 64
VIII. Atlantic coast, Virginia to Florida «coen oiceciiimenrciiaiommcanies veans feeeneanennes 0,52 to 1, &2 140
IX. Western coast, San Francisco to Poget s0und ... uevevvivennnsnors cmareecenecnnnnes B EH 0 2045 g

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:

: = e ..‘.‘v i ‘; i ,"“""‘

P kg U 3 P §

AN g, | 4k

L EE | B2g e e

Lam B2 S | 22 |

Month. | g k £ EES N

] PR A 2 w oo B

VB4 | & AN

fa> | & % mH 4
JABUATY .-+ evevemeeseeemnsnesmeineemeenssemsanseausnscaesss shases mmmmnm e s nomtse st ameas arsmrnss em e e || 06 072 0.6 o068
February joeT0l 0Ty 0.63 | .66, 0.08
March ... 0.6 | 0| 0e2l 0T 09
April.. 0.76 1 0,48 N
May ... .99 | 0.9 0.47
June .. L1 116 121
July... .. 1961 163 \ 1.69 1.84
ATEUSEL ¢t eeiaeeaeaamaeamearmasnrrinnsnrnnnennnn rereeeanarnan 44| Leh | me2 A [ oLee
September L8] t42] 1) L350 L2 1
OCLOBET o vv e scvmscnerstanenesseennnaneens .- - 0.74| h7al 056 058, 048 0.6
November . I o8t} 0.55) 0.56 | 044 } 6.4% | 0.58
December ouuriiiiieneiiainnnnsrenransnanencbassasnssnunnanan 117 0,81 i 6.8 074 04 } 0.83

1012 w p—voL 16——43 It
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For more complete tables the original article may be referred to. The fluctuation evidently increases ag we
south, and it may be assumed with sufficient accuracy, as follows: go

Paor cont,
Latitude, 34°-37°; fluctuation.. oo coaniiaeniaane. LR CE LR LR D R T R P, 7 *
Latitude, 32°-34° ; fluetnation.coaweoe e cn o mrricne s crne e e R LR LT e P 145
Latitude, 30°-32°; fluetuation..vuee ceae cimeee niiicimn i aei i aia s e L LT TR, . 200
~ As regards the fluetuation of the annual rainfall the region considered does not differ much from New Tngland
and the middle states, as the following table will show:
Table of fluctuation of annual rainfall (fluctuation in per cent. of mean annual fall).
Place. gﬂggf:“gi e cent, N‘;’S‘Ji:%%?
served,
T ———
Brunswick, Me.... . . 150-59 - a1 n
Hanover, N. E . . - 189-79 60 s
Burlington, Vi..eescvecnecsuuiirsscmeunmearnanvaosnunnan 145-74 7 n
Boston, MABE - - ceveeenrasarsesonsssnsananmammonevinanmnn 160-67 83 1
Now Bedford, Mass. 14074 66 n
Providence, Re L. .ocevemeimmoiaiiseciromnniasnnnssenancan ctersesecmstnaanan cresersssssesiacnnnencnan, B 130-749 56 o
Now Haven, Comm..cveeienaeiimeirsianancmincnvmrnenee reenumrasecasaneennann P 126-76 50 I
Flatbush, N,¥ .- . . . . 185-74 81 8
Philadelphia, Pa...cocviainanann. PR Weeeeammecctetanieecasnasntinananseanaas O 143-67 76 8
WASRINEEOn, D (e rr st aetaanri et e anssamteratnctsannmer un e nnms e nsao e ne . 148-62 8L B0
Fort Monroe, Va.... 158-57 | 101 1
Charleston, 8. C ... 151-54 97 I
Fort Moultrie, 8. ¢ . 144-79 6] .
Saint John's, 8. C.... 188-58 73 I
Savannah, Go ..., 145-64 91 23
Tort Brooke, Fln .. 108-87 101 1
B LS, ) o U N I 145-76 69 &
Saint Lonis, Mo ......... et eametr et aaenatAubeasrsnennteanaseanenbat et inan e neare bt ansennannn . . 168-64 09 a1
I‘ Atlantic const, Maine 10 VITZINI& - cvvvvuirirens o cir et iiineaas caacarcaceeraaan cannas . 123-73 50 [4]
II. New York and adjacent parts of Canada, New Hampshire, Massachuaetts, and Vormont 122-76 46 41
11T Parts of Town, Minnesota, Tlinois, and WiIBCONSID* . .. cvestciiirnaeaaranuteaerararaneeesonsnns e ceeameanen fmmmammeenaaaas 125-75 50 1]
IV. Ghio valley, Ohio, Indiana, Tinois, Kentucky, and part of Missouri 126-71 55 49
V. Indian Territory and Arkansas® ... oilioiiiiiuaiinian commmnennennnnnens 146-62 84 2
VI. Louisiana, Alabama, and West Florida* 140-72 68 ]
VII. Atlantic const, Virgindn €0 FIOTIQid . .o .o e it it iea ettt rm et cmeenmee e sestasansssamannnnenneanaraannas 136-78 58 A

*Qnly 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 regjon, 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 countr y, 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:

Tadle of average rainfall (inches).

B =

North Caroling and Virginin. South Carolina. Geongis.
R
; t

' East. | Middle. | West. | East. | Middlo. | Wost. | East. |Middlo. | Wes
'3
50 40-44 | 44-50 44| 4450 56 44 4?} 18
14 10-14 14-18 14 10-14 14-16 14 10-;6 "

10-12 10-168 7} 10-12 14-16 16 10 12 :
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Rainfall table.
i . | i /R [
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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 maximuom
between the coast and the fall-line, diminishing from that line inland, but reaching a second maxinmm 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,

ereene 08,1

TABEEITL QiVIBION «ea eee veene e meunmarrrecmaass sunnsanenarnoomnas mnsan arvitssnssnascasns cnmmussnrmns-

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 rainfull 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 cousiders 53 inches
more nearly correct. It seems to me, however, that the average rainfall for North Cuarolina should not be so much
greater than for Charleston, South Carolina, or Savannal, 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 fo me that 45 to 50 inches is not too low
a figuro for North Carolina, according to ail the information that I can at present gather. I huve estimated {rom
the Smithsonian charts the amount of rainfall for each river-hasin, and the results are given in eonsidering the rivers
separately. I have endeavored to malke 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 geldom impedes
communication, although it has been known to fall at several places to a depth of 3 feet.f

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.%

Freshets.—All the rivers in this region are subject to quite heavy freshets, not differing much, however2 80 far
a8 I can learn, from those in the northern states, except as regards cause and times of occurrence. As thes're is little
8now,-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. t Blodgatt's Climatology, p. 147. 1 Meteorology, p. 103, 675



16 WATER-POWER OF THIE UNITED STATES.

thus one of the destructive elements of the freshets is removed. The freshets are irregular in the times of the
occurrence, their duration, and the heights to which the water rises, so that any further remarks concerning theeut
will be postponed until each river is considered by ifself. m

e. BVAPORATION AND MOISTURE.—Theevaporative power of the abmosphere being determined byitstemperatum '
and its hygrometric state, a few remarks regarding the latter seem to be called for, the temperature having alreaq
been considered. I have, however, been unable to find much information regarding the moisture in the air ayt
different places, but have noticed the fact that the relative homidity of the air seems to diminish as we proceed from
south to north in the district under consideration. Professor Ierr, in his report on the geology of North (!
gives the results of hygrometric observations at Wilmington and Charlotte, and Blodgett, in his Climatology, hag
given some figures for New Orleans and Saint Louis. It appears from thewm that the average relative humidi%y 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 J une, 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 eent., once 95 per cent., and twice 90 per cent.  Observations in Atlanta, for eleven monthy
in 1876, give the average relative hmmidity 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 moist winds from the Gulf deposit
a large proportion of their moisture in the first few miles of thejr 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 distriet considered. Bub 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. i '

L 2

FLOW OF STREAMS.

aroling,

The essential elements of a water-power ave the fall and the quantity of water; and the amount of fall being
a fixed guantity, 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
month to month. o

The average amount of water carrvied 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 hefore us is to determine for each
particular ease 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 farther on shows that the Potomfw
river at Cumberland has been known to discharge a quantity 716 times as great as its minimum discharge, wlu%e
the maximum discharge of the Merrimac is only 44 times its minimum discharge, A great fluctuation in ﬁqW 18
evidently an obstacle to the extensive use of water-power, making it necessary to depend only on the flow fmt times
when the stream is low, or to use snxiliary steam-power, or to store the freshet water in veservoirs, and so inerease
the flow in dry seasons. It is necessary, therefore, to discuss, to some extent, the total amount discharged Dby streams
(or the proportion of the rainfall flowing off), and the manner in which that total amount is distributed _throngh
the year. As regards the first of these questions, it has generally been customary to assume & certain fixed
proportion of the annual rainfall as flowing from the surface and discharged by the streams; bub it has always been
recognized that the proportion to be thus assumed varies greatly according to numerous circumstances, such a8
the area and form of the drainage-basin s 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 t.he state'olf
cultivation; and all of these factors affect not only the total discharge of a stream, but also its distribu.mx}. Wit
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 abmle
conditions are altered. Thus the greater the area of the water-shed the more uniform the flow, other things equaz
because streams draining small areas are more subject to the effects of sudden rains than those draining large 00S;

and whé%cg 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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1t 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, a8 a rule, the ratio of maximum to minimum discharge
ig greater in the case of small streams than in that of lurge ones.  Aud, in like manner, the form of the tll'ﬂiti:L;.fé~
basin exerts a certain influence, The distribution of the rainfull is a very hmportant pdini*, and as an ex:'m:pluuof
the great variability of the proportiou of the rainfall discharged from the syme wuter-shed in different years the ease
of the drainage area of the Albany water-works may be cited, where from an avea of 2,600 acres in 1854, between May
and October, inclusive, 414 per cent. of the rainfall was carried off by the streimns, while in 1851, within the smulk
period (from May to October), 82.6 per cent. wus discharged.®* Henee it is thuat the yeur of niininm rainfall may not
De the year in which the streams get lowest, or the one in which the season of ubsolute minimum flow oceurs,  An
eminent authority has remarked: “This (the year with the season of least low) is not necessarily the year of least
rainfall, nor even the yeur of greatest apparent drought, but is the result of such a distribution of the rainfall that
the excess of water over the amonnt needed for sustaining vegetation and sapplying losses by evaporation is very
small for several suceessive months.”t  The proportion of the raintall discharged by streams is thevefore a very
uneertain and variable quantity, varying not only for different streams, but for the sume stream in different years; aml
it is evident that the attempt to deduce the distribution of the fow of streams by taking curtain proportions braged
on the rainfall is still more uneertain, Hence it is thut some eminent engineers have given up the use of :'my
proportion at all in ealeulations regarding the capacity of streams to furnish water-supply, and have adopted for this
climate 2 certain fixed number of inehes of rainfall s availuble. Mr. Croes has remarked in unother placed thut
“the few records that exist of the flow from known drainage areas establish the fuet that not over 15 inchies 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 ease be caleulated on”.
The following table is copied from the same source:

Small annual yield of streams.

I i
Stream. i Ih;mrx::ge Year. : Rzin, | Discharge.

! |

j § i

| 57, miles, | | TInches. | Inches.

Eaton braok, N, ¥eeerenroaannne earermennnnnnns O e termmssasraer e amnana seknean s eneans 1 0.4 i 1835-10 3. G 16, 67
Patroon’s ercel, N. ¥. . .. 125 1851 | 36.75 17.53
Cochituate, Mass.....v.oeese 10.0 | 187071 | 42,96 12.62
‘West branch of Croton, N. Y. : ‘ 0.0 1870-71 | .46 18.68
CPOMM, N T wuneeenrerenenaeamasscasaneniseanremnnnnsnrmanannnsssaess smnnssarna e nsse S N 40. 80 14.80
[ T T O O e oL LR LR TR T LT .. 399.0, 1872 40.74 19,00
COMMECHIEUE, COMIr v s+ eeseeesesmesemmonennsssmmman ssmssmmnmsotonaceteecaaaaecammasseaanesnraaaaaesasns e 1030 BT e 1.7

In order to utilize all the discharge given in the last column a certain amount of storage room will be required,
owing to the vaviation 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 canses afiveting the
fluctuations in the flow of streams. Ivaporation, the principal source of loss, acts in different months with very
different degrees of intensity, being generally greatest in the sununer months and least in the winter. It is
sometimes the custom, in calculating the amount of water-supply available for the use of 4 town, to assume # eertain
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 S0 per cent., or even over 100 per cent., in others.  Now, if we
assume that the rainfall abany partienlar time reaches the streams within a short time after it has fallen, say within
amonth or so, then, it 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 maximnm flow)
than in sume other month (the month of minimum flow), If, now, the raindall 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 ariability of the flow will also be greater.  In this ease, theu, a
larger amount ‘of water will be available, but the storage necessary will also be Larger, while tlee winimum and
low-season flow of the stream, without storage, will be lexs than betire,

Again, if the rainfall be so distributed that the greatest rainfull oecurs in these months in whiel the evaporation
is greatest, the proportion of the rainfall discharged Dy the streams will be less than in the fivst case, but the fow
will be morve uniform. In this case, then, a smaller amount of water will be availuble, but the necessary storage will
be less, while the minimum flow of the stream, without storage, will be ereater thun in either of the previons cases.
Hence wo gee how the distribution of the rainfall and the wmount of the evaporation affect the flow of the streams,

"‘HU(}IH-:S-: Il’atcr1(vo;~;n'3, p.o$32. . : Enginvering Xews, March 20, 1830, p. 10«@
t Newark Aqueduct Board, Report on Additional Water Supply, by J. J. K. Croes and G W, Howell, 1870, ...
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and by considering these, as well as the other elements affecting water-power, we may be able to
value of two streams, and to form some estimate of their flow, even if no gangings are
estimates arve 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, conld be utilized without any storage at all (except where.it iy desired to concentmté
the power into less than twenty-four hours). Bub the remaining factors above named affect very naterially the
flow of sfreams, both in amount and in constancy, viz, soil, forests, lakes. The effect of these is felt in g many
ways that it would not be the place here to discuss them extensively. DBut, as showing what Drinciples havLe
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 stratom, down to which the streams have
eub their beds, has the effect of diminishing the evaporation and rendering the flow of the streams more congtant,
In some cases, however, and especially when the streams have not cut down o an impervious bed (that sheds the
water that percolates to it), » deep and pervious soil is accompanied by considerable loss by flowage in subterranagn
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, buf 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 coustrained to spealk of their action somewhat at length becanse of the fact
that, on aceount of the climatic conditions in some parts of the district under consideration, their influence niay be
overestimated. Although aunthorities 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 * 3

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

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

6. Trees themselves evaporate so much that the total evaporation from woods 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. o

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

8. They have but asmall 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 gnantity of water flowing direetly from the surface in summer, and by storing it up, to be given out
gradually, contribute to the eonstancy of the streams. (See page 20 for further remarks.) i

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

district. In caleulating 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. . \

¢ The absolute minimum flow determines the maximum power which the stream will afford, ab a given pomt%
at all times; but as this minimum flow generally occurs during a period of not over a few days ab “mm’é,dss
several years, it is not of so much importance as the other quantities, and if only this flow is utilized. there x_wll ‘;
a large amount of water wasting, even in the low season, for years in succession. The amount of this .ﬂow s bes
approximated to, probably, by assuming a certain discharge per square mile of water-shed, varying with the ml?
of the water-shed and the local and climatic conditions. In estimating this flow I have made use of the rest 3
given in the table on page 20. . ' . Lree

b. The minimum low-season flow is the smallest average amount flowing during a period of fro'm gix tot ron
weeks, generally in summer, when the stream is at its lowest. In most years, the average flow 'durmg the sea»ga
of least flow exceeds this amount. It may therefore be depended upon at all times, except for intervals of & j’

Jjudge of the Telative
at hand, although sueh

R A Sy aniinds
* EBERMAYER: Die physikelischen Zinwirkungen des Waldes auf Luft und Boden, und seine klimatologische und hygienische Bed
Berlin, 1873. : :

678



SOUTHERN ATLANTIC WATER-SHED. 19

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 exeess altxmr;t 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. DBut in mest cases T 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 averagé, 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. I it does,
not over 10 to 13 inclies should be assumed. The storage neeessary to render this flow available at all times I am
anable to caleulate 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 monthly rainfall
which is discharged in the driest month, the various remarks concerning the district considered, on pages 22
to 24.

¢. 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; forif 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 arainfall of 40 and 50 inches, respectively,
11.2 and 14 inches available.

Any caleulations respecting the amount of storage necessary can only be rough approximations, and may,
perhaps, prove entirely fallacions, on aceount 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 ean find regarding other streams has led me to the
opivion 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. Dut 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 npon, except in low seasons of very dry years, when the supply may be
deficient for several weeks ata time. In ordinary years one-quarter more may be caleulated 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.

Tt is a question to be determined in each ease separately, from financial and other considerations, how much
power it will be desirable to utilize, with due consideration of such poeints 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 eonsidered only rough
approximations, but on account of lack of data I am unable to make them more reliable.

* FANNING: Treatise on American Water-Supply Engineering.
’ 679
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The folllowing 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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Y. Com, Pub, Wk,
. 1879,
Cromp .......................... 938.82 12| 18 |13 | 10 | 48 |..... femeesssecansurasransan 25, 307 50, 80 500 | 0.150 |....... J. d. R Croea and G,
W. Howell.
W.Br. Croton].ccuererancacnnnene. 20,871 12 {18 |13 | 10 [ 48 {.ovnlormacvaacaiacninencanans 1,100 0,407 2,722 | 0,020 |....... J. 7. R. Croes,
Passaio coereefinnerioniiininaninns 855,00 | 12 | 14 | 12 | 10 | 48 [..... Somo lakes and|........... 178,00 {ovrevnnn 0.208 |.onnnn. J. J. R, Croes and G.
. ’ swamps, Hilly. W. Howell.
Passdic ..ov..).n, evwmeeeseeene] 9BLO00 | 12114 |12 ) 120 |48 ]..... Bome  Iakes and| 19,044 225, 60 88 0.230 | ...... J. J. R, Croes and G.
swamyps, Hilly. ) W. Howell,
Polawars ....| Lambertvills.....| 6,500,031 [ 13 (11| 0|44 |..... Hilly oand  volling.} 950,000 | 2,000,00 175 | 0,300 f....... Ashbel Welch.
1 Many lakes. Woll
wooded,
Schuylkill ...{ Philadelphin...... 1,800.00 |12 114 110 | D45 ..., Iilly and rolling. No l f 307.0 0. 17}
' lakes. Some reger-|5......... 10 pleeereees o ploaa.... E.F, Smith and B. 2%
. voirs. _1 ) 378, 0 j . 0.21 M. Birkinbine.
Hackensack of-ceevevanan. SETTPT 84,00 |12 [ 14 [ 12| 10 | 48 |.....[ Flat. No lakos Orres: [veneeeeun.. 27,00 |eernenn- 0,83 venne- C. D, Ward,
' orvolrs, except mill-
ponds,
Ohi0.cuuuunn. P'ittsburg ........ 19,800.00 [ 30 [ 12 | O | 10 | 41 |..... Hilly and mountinous. ... eeeae. .. 2,271, 00 |-aveenes 0.114 [.oenens J. H, Hulow.
No lakes.” Wooded,
Potomno..... Cumberland ...... 020,00 |10 )12 | 9| 8 30| 65 |Narrowvalloys, Steep | 17,000 25, 00 716 | 0,022 |...nn.s . R. Huttonand Pat-
. slopes, Wooded, No ) terson,
’ Jakes.
Potomac. ... Dam No. 5........ 4,040.0%| 11112 | 9] 8| 4o | 153 | Narrowvalloys. Steep| 02,772 | 308,00 | 9556 0.0788)....-.- Quoted by W.R. Hut-
. slopes. Waooded, No ton.
' . lakes. )
Potomae.. ... Great Falls ....... 1,476.00 | 121 18| 9| 8|49 | 244 | Country more open. |.oeeen.n.. 1,063,00 1oeunanen 0.093 |euunn- 'W. R, Hutton.
No lakes.
Rock Croek..| Hoyle's Mill ...... b6k 40 | 1022 | 31| 8 (42| 28 |eeeeii 50 |reennn 0.114 | 0.458 | Quoted by . R.Hut-
ton.
Kanawhe....| Charlestonpool...| 8,900.00 | 12 | 13 | 9|10 | 44 | 270 | Mountainous. Steep. | 120,000} 1,100.00 | 110 | 0.123 [....... Gill, Seott, and Hut-
. No lakes, Wooded. ton. k
Greenbriar . .| Mouthof Howard’si 870.00 {11112 8| 9| 40 | .00 | Mountninous. Stecp. |..cveeee-.. 9700 [cvennns 0.120 |..eue-ne MeNeill
Creek. | ‘ .| Nolakes. Wooded. .
Shonandoah .| Near Port Repub- 770.00 112 | 13| 8| 8|41 ]..... Hilly, Limestono. No {eeeeomnnn.. 128.00 | ooann.- U/ PR James Hetron.
I lie, Iakes, Many springs. . b and.
James ;...... | Richmond ........ 6,800.00 112 { 12§ D {10148 |.._.. Mountainons in upper |........... 1,300, 04l-ennnnn- 0.101 |....o.| He D Wh}tﬂﬂm
’ part.  No  lakes. : W.E. Citehaw
l ) "Wooded. . tow
_Neuse ........ }~Nem'Ruleigh ..... 1,000.00 {1218 ) 10 [ 30 | 45 L.... Open.  Clay 60 100m0 Joeeeeereveidieeeeeeeeabimcenceneeees o108 |W. G e
. ’ No lakes. TFew ex- . water.
' tenaive woods. v

b
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Table of monthly flow in dry years.

Rivers.

miles.

Drainage area, square |
Dryest month. |

D Pweltih,

* Tenth.

CrOLOTleanrcn s carsensanteeassnrereasaranns
Concord . .
Merrimack .

T

1
T G

L LG, 4’” PORTRA IR B
PR ORE VR TT I W gh nHH”(m.ﬁm?
<3N 8 NI .LUJ}LH,‘.’:@ 0, U B THULET L

[
[

0,520, 36 11 4)n 5. GH 1, Ko 10T 106 L 702 157
(0-050.70,0.77 0. 5160 1, 18 L ARERAE

| . : .
iy} uJ}U ()J A N i ‘Jl 1. LR RSN e
|
|
|

Snneetieut e el 10, 234 10, mo 18.0.710, 44[0 H51, 'm SEL ST LEOZ U2 ER 4 TY T TH 9.4 0,43 0 45 0. 405 0I5 5 1, B0 0, 651,
Sehuylill* coweereee i el 1, 800 0.2 r”flo .100 460, mko 06 0T 0. FE 0 UE 1 UE L O BT 005042 0.54 1, SYTREIVRTITS W U BT R T
Jo— | ! i i . i : i i f i : i i
1 — .
Table of monthly average flow for a series ry‘ years
' 1 AN » | T ey
CTOMOL. 1 eeomeeen e mmemmemmeermmme i remann s 399 0 560. 65112121 1,431, 250, 6,0.450.55 0. 57 0, 66 0. 861,00 1,21 1.1 143 1. .«:wa
COBEOT +eeemieicnevnnnnseemssasres e qo 400,46 0, 51'0. 61 0760, . . 0 4 8 20,25 0,8 0.5 0. ‘m 620,810,551 98 1.5 1. 655 Ty
Mertimaek - veveecen comm e, 4,136 0. 77;0 881 061,261,521, hu 9 T2O.851.00 1. 920,50 1. 86263
IODDOCERE - vuemsneans veranessneraeeneaes 10, 154 0. 7510 850, 911 1.1 ‘.s‘n 0 2, 3 Mo,mfz.os L2ILA1L 66871
| i _— I
Table of monthly flow in dry years of streams of small drainage area.
. I ] [ [ o [ ~ oo
Cochitunte. . vuremusemrmns caremeeeeeneanas 1. uo“o oso 410. ‘m." 470,700, wo m 0;1,111 a1 4“ 526 1115 0,030 4. 0.510.75.. 551, u.u 111 1. 441, 352 43
i
Croton, Western Branch......cooeeeeoennnns 0.10 0 170 460. 53 0.U7 0. 84 0. 95 1. 6. 1,07 5,41 5,40, 19.26.0.060.100. 28 0. 38 0. 42 0. 520. 61 0. 641, 4428102, 13,07
BUADUEY - cr v vamnnrannnnnsn . 90,0 110 16‘0 250.390. m) 79106140 1762 24 £, 16.50.0.050.11 0.18,0.28 0. 41 €. 57 0.77 LUl 1. 20.1.65,2, 01,3.69
Pagsaic BeadWALETS - oevvnerusuerennsnaaas 50-100..0. 110 158. 210,97 o 490,670,901, 22 1,771, 67.2, 13 5 w‘ i 44,0.100.140.15.0.24 0. 44 0. 600. 801, 091.:.3[1 a..1 05,28

I | N A
*Clmrhs(x Darmt.h in Engineering News, April 3, 1880, p. 122,

The month of least flow (the driest month) varies considerably from year to year, falling sometimes in the
gummer and sometimes in the winter, and the months do not succeed each other in the order of dryness, Ag ¢
rule, however, the driest months fall in summer, although sometimes the difference is not very pronounced. (See
a paper by Mr. Clemens Herschel, “The Gauging of Streams.” Transac. Am. Sove. Civ, Engrs., vol. vii, 1878, p. £36.)
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 estimater. For convenience of reference
I will recapitulate them here, noting briefly their exact meaning:

1. ABgoruTE 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, exeept 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.—Mazimum amount permanently available with storage, Storage capacity
as already discussed. With larger storage a greater amount could perhaps be utilized iur several years in succession,
but not permanently.

4, LOWSEASON FLOW IN ORDINARY DRY YEARS, without storage, ean be depended upon generally, exeept
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 lebs 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 hecanse there are no facilities
for storing water, and partly. because, as is evident from the topography of the country, there arve no facilities for
location of bulldmgs on a low and swampy coast.

TOTAL AVAILABLE POWER.

It is customary to attempt to estimate the total available power of & district by assuming the average elevation
and the quantity of water discharged. Such estimates have little value, because a large proportion of the power
80 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 Atlantie plane, at the foot of the m(@{nhun&,
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ig mneh greater than in the states farther morth, varying from 1,200 feet in North Carolina, at the Sources of
Catawba, to 500 * feet in Virginia and 100 to 300 feet in Pennsylvania,* the total theoretical powyer in the region we
are considering will be verylarge in proportion to its area, especially if we exclude the eastern division fron(:
consideration.

After having presented the general features of the district under considemtion,‘ briefly pointed ous the genera]
principles relating to the amount of power available, and explained the method used in caleulating it, it is now oni.
necessary to show how, in the application of those principles, the general characteristics of the region ghow theii
effects and are to be taken into account.

6, —CGBENERAL RESULTS.

‘1. Tt follows from the position of the region that the warm and moist SW. winds from the Gulf of Mexigo
traverse 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 Koty
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

vaporation inereases toward the north—has an important beaving on the flow of the streams, which will he 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 ave too small and inconstant. Although the
middle division is very favorably disposed for water-power, it is unfortnnate 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 falk in all parts of
this region. These ledges, being composed of hard, durable, and impervious roclks, 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 cafion struncture. The facilities for storing water are, on the whole, good, though the

- ghape 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 sufficient water to inerease 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 nnfavorably 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 thatibis
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 Temarks on
this subjeet.) ¥

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 ‘{act,
there is reason to believe that at least in the northern parts of {he region considered less water percolates II'ItO
the ground in winter, to be stored and given out by springs, than in open ground. XFrom the experiments fvhlfﬂl
have been referred to, the conclusion has been drawn for Germany that the cutting down of forests lias the effect In
winter of increasing the disecharge of springs and causing a higher average stage of the water in the streams than
existed before.t Inhotregions, and in summer, the cutting down of woods has the epposite effect, butit does not‘ seem
improbable that, for the district considered, the effect would be to a certain extent as stated, especially if (as 18 ﬂ{e
case in the western part of the district in many cases) the rainfall is greater in winter than in summer. TFor 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 effect is very

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

Berlin, 1873, p. 223,

* Guyob.
TEBERMAYER: Die physikalischen Binwirkungen des Védes auf Iuft und DBoden, und seine klimatologische und hygienische Bedeutung-
. (82 /
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mountains in this distriet are covered with soil is one of great importance, and on this account the flow of the
streams will be muel more constant than it would otherwise be,

4. I have already alluded to the winds and the position of this region as affecting its water-power. As regards
temperature, it is, of course, higher in this region than in New Englind. In summer the difference is some 12:'; in
winter, over 20°; and for the year, in the middle division, 120 to 15°. The average temperature in winter is far
above the freezing point; hence the streams rarcly freeze over. Trouble with iee is almost unknown, and, in this
respect, this region has a great advantage over the more northern states, whieh i, however, partially offsct by the
fact that the evaporation is greater.

Mr, Wells, in his report on the water-power of Maine, dwells upon the fuct, 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
gtates, that Qpemt.ives 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’swork is £:1t by the operative to be much
heavier insummer than in winter. The cold of thelatter season ean be 8o guarded against and wollified that thronghont the whole establish-
ment pracisely, or very nearly, that temperature can be secured whiclh is moat contributive to vigorous exertion. But the heat of mummer,
pervading and penetrating everything, and brought in at every open window with the necessary supplies of fresh air, cannot e shnt out,
It eannot be qualified. ~ It oppresses the worker with a langnor rarely experienced in out-of-door avoeations, and renders it inpossible
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 ahove the point of comfort for buf a few days for the whole season, operatives, eirenmstaneed equally in
overy other respect, accomplish more than in the interior and more southern states by the truly remarkable fraction of 19 per eent.

It must, however, be borne in mind that although in warmer climates the operatives are unable to aceomplish
go much, yet, on the other hand, the expense for hieating the factory buildings is greatly rednced, and that, further,
as the operatives can live more cheaply on account of not needing so mueh artificial heating in their houses, their
wages may be much less in proportion. Infact, it is stated that the wages paid to operatives in entton 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 Georgin, 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 difference is not so great as is generally
supposed. ’ )

. Table of mean temperatures of hottest and coldest months in rarious pluces.

H Number of Meuntempera- | Mean fempera
Place. vearsof o | tures of hot-!  twes of colds

i servation, *‘ teat month. est, month,

i Yrs, Mus. | Degroes. Degrees.
Bitth, MBerneernronusorasnssemnearmansnsassssasmassosssssonrronvnnssnnensonsasmcne R RN | 16 T 8. 71 23.22
Casting, MB.venencrasrnrssinnrsncnnsrsssnssnvammsvensassomosaans . o 0 64,82 1. 41
Prunswick, Me ...... . . 51 H § 6. 44 20,10
Nowport, X .... ..... M 8 | 70. 98 25.84
Yrovidence, B La.... 0 0 7814 29.40
New Haven, Cona. ... . 86 (U T1.69 20,40
Hartford, Conn ........ . w7 7214 20.11
MANCHESHOT, Mo H e emmacncmrencrennesmrreesrecnsanssnssnnssssmmssnnsmnnnn veeeen . R TR 7204 20,84
NeW YOrk, No Y cvnceneenrarcssnmriasaninessnssnannnanen [N ® 5 7803 20,56
Newark, N.J AR ¥ Y .06 o0.78
Thiludelphia, Pa &1 0 75,20 29,40
Murrishurg, Pa...e..... . . M3 7R, 63 50,67
Baltimore, Md - evvvnnnn. w0 23,00
Washington, D, C ...... B8 3600
Fortross Monvos, Va. | 4505 1 4110
Fort Johnston, N. C........ . 15 18 l 49,10
Chapel Hill, N G e vren e ccemsnunnasssnssnas e 200 0 40.40
ABROVIIE, N, Cueverennncnmsneassoseosennansennnnnns 6 ¢ | 37.00
Aiken, 8. C..... g 8 i 44.15
Camdilen, 8.C.. g 9 42.71
Charleston, 8. C.. 24 8 i 49,38
Columbia, 8.C ... 4 11 ! 48.71
Tort Monltrie, 8.C. .- 2on o B0, 98
ATDEDE, G oot e crasnsnemrrnnesomannsoraaasaon .- . 6 6 | 76,8 44,58
ALIANAG, G rrrrseneerannscaeasaneeaneeonemnnasnnrasns 52 7750 40.90
B T ¢ PSPPSR TR LT PP LT PR BT EO R 21 7 ‘ 82,18 | 4008

*Address of Hon. E. Steadman, before the convention of the Georgia State Agricultural Soeicty, August, 1876, Acum-«iiug‘ to. the
census of 1870, the average wages paid to operatives in cotton factories in various states was as follows, in du]]zm:&,' per annum: Maine, 5273,
New Hampshire, 311; Vermont, 277 ; Massachusetts, 311; Rhode Island, 310; Connectient, 270; Pennsylvania, 276 Ma.rylu.nd, 2363
Virginia, 132; North Carolina, 130; South Carcling, 230; Georgia, 222. The wages will depend somewhat on the quality of goods
manufactured, but the average is evidently mueh Jess in the south.

G4




94 — b h WATER-POWER OF THE UNITED STATES.

Most of the stations in the southern states are in the eastern division, where the weather is much warm,
the middle and western divisions, where the water-power is. The table shows that at Athens and At
which ave the best types of the middle section, the mean temperature of the warmest month is no
from that in the middle states, although Maine, it is true, has a lower temperature by some 100,
however, that this effect of temperature has been overestimated, and that, so far as it alone i
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 % be carefully
considered. Variability in this distribution may not be a disadvantage, but on the contrary, if the summer f]] 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 move rain in summer than in winter, and the other more in winter than in Swnmer, T
have taken the minimum flow of the former considerably greater than that of the latter. Differences in the
evaporation in different parts of the district also come into cousideration.  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, ag wellas in the sonthern states, the streams are lowest in summer, even when more rain fall_s in that season,
showing that the evaporation in that season is more than sufficient to make up for the greater rainfall. It is trug
that In the North there is a winter dronght, cansed by the snow lying so long on the ground, so that little of the
precipitation reaches the streams; yet, although in some cases the dviest month, or the month when the streams |
are lowest, falls in the winter, in general the summer drought is greater than the winter dronght. 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 beeause it is necessary to present the prineiples 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 How is a sexies 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.

er than iy
anta, Georga,
G much different

It seems to 1ue,
§ cohcerned, the

I_THE CHOWAN RIVER AND TRIBUTARIES.

TAE 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 tributavies. The Chowan 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 Ohowan on its left, entering the sound at
its western extremity. Itis 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 prineipal tributary is the Meherrin, which
enters from the west. It flows, with a sluggish current, through a low and swampy country, entively below ‘d}e {all-
line, with large portions subject to overflow at times, and possesses no water-power whatever, used or avml{xble-

- The prinecipal town on the river is Winton, the eounty seat of Hertford couunty. The trade on the river is of
considerable importance, large quantities of cotton, corn, wheat, tobaceo, lumber, and fish being shipped.

THE MEHERRIN RIVER. o
This stream is the most importanst tributary of the Chowan. It rises in Charlotte, Lunenburg, and Mecklenburg

counties, Virginia, lows a little south of east, forming the boundary between Lunenburg and Mecklenburg ‘_50‘}““ o83
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. Iﬁs
length, in a straight line, is about 100 miles, but is considerably greater by the viver. It is navigable beyond'th,@
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' Iies below the f:l f
line, and in which the river is a sluggish stream, with a bed of* clay or sand, and perhaps oec&siouasllﬁ"a 1edg(:(f
rock. Its banks are subject to overflow, and the adjacent bottoms or low grounds are covered with eXt'ellSwe cypkf%fj
swamps and pine woods. In this part of the river thereis, of course, no water-power. . Abovethe {all-linethe coun Ir)e
48 not 5o level, the bed of the stream is more rocky, and the banks are not so suhject to overflow, ulthough1 :Che 1
are stillegftensive low grounds which are flooded at times. The soil is sand and clay, and very fertile; the conutty ¥
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wooded, and the principal products are cotton, corn, wheat, tobacceo, fraits, and vegetubles,  This part of the drainage.
pasin belongs geologically to the Tlozoie formation, while that below the fallline s Tertiary or later.  The fall of
the stream is nowhere very great, and the divides, separating its drainage-busin from the adjuceut o1es, are nowhers
very high, so that the tributaries also have no very great full.  The Tatter, however, ure sudly and not of el
jmportanee, and I have only measured the drainage areas of a few of them,  The resilt <, tosether with the drainage
areas above various points on the main stream, are given in the table on page 26,

The average rainfall on the drainage-hasin of the Melierrin is about 44 inches, or a Hitle less, of which about
11 full i spring, 13 in summer, S in autwnn, and 10 i winter,  There are uo Likes in the busing neither are the
facilities for the construction of storage reservoirs very good, the conntry being too fiat. |

The fall of the river in the last, 30 miles of its conrse is not mueh over 1 foot to the mile, the elevition whove
mean tide of the mean water-surface of the stream at the erossing of the Seaboard and Roanoke railroad, some 30
miles from its mouth, being 31 feet,

Aceording to an old survey by J. Williston, whose report is to be found in the twenty-second report of the hoard
of public works of Virginia, the fall varies from 1 to 3 feet per mile.

In the entire absence of faugings of the river its flow would have to e estimated, but I have made no estimate
heeause of the small value of the stream as i source of power.

The water-power of the Meherrin and its {ributaries is not of great importance. The flow of the streaw is
extremely variable, and no sites of importance were brought to my notice.  Although the river crosses the full-line
in the vidnity of Lawrenceville or Hicksford, where wa should expeet to fimld a full, I succeeded in ubtaining uo
information regarding any power in that neighhorhood. There seems to he no fall on either the Meherrin or the
Nottoway at its crossing of the fall-line, although this line is very marked in the ease of the Appomattox and the
Roanoke. The river, however, is very inaccessible, especially above the fall-line—so much so that I did not consider
it advisable to visit it at any point above—and it is therefore possible that there may be a power somewhere in this
neighborhood. 'With the exception of the Petersburg railvoad, which crosses the river near Hicksford nearly at
right angles, no other railroad comes within 15 or 20 miles of the stream.

As to building materialy, there is abundance of fize timber in all parts of the drainage-basin, and in rome parta
above the fall-line granite and similar rogks may be found,

The country is sparsely settled, and the people have given very little attention to the subject of water-power,
so that little satisfactory information could be obtained with the time at disposal,  The power utilized on the stream
will be found tabulated from the reports of the enumerators, on page 27.

THE BLACKWATER RIVER.

This stream rises in Prince George county, Virginia, flows in a direction rather east of south between Surry,
Isle of Wight, and Nansemond counties on its left, and Sussex and Southamypton on its right, joining the Nottoway,
on the North Caroling line, to form the Chowan; its length in a straight lize being about 55 miles. It is navigable
to the town of Franklin, the head of tide-water,* on the Seabeard and Roanoke railroad, abaut 13 miles from the
month of the river. It drains an area of about 700 square miles, lying entively below the full-line, and possessing
little water-power. The river is slnggish and tortuous, flowing mostly through cypress swamps with dense
undergrowtl, its width varying below Franklin from 160 to 275 fect, and its depth from 8 1o 38 feet.  Large areas
are flooded at high water, although the extrewme rise is not over 3 or 4 {ect*  The full of the stream for 22 miles
ahove Franklin is not over 13 or £ fect to the mile, awd for the next 7 or 8 miles ouly very slightly greater.t The
clevation of the stream at the crossing of the Atlantie, Mississippi and Olio railroad, about 13 mwiles above
Franklin, is about 174 feet above mean tide at Norfolki According to an old survey,§ the divide between the
Blackwater and the Nansemond, which flows into the James, is nowhere meore than 53 feet above tide.

The rainfall on the drainage-Dbasin of the Blackwater is the same, mnld similarly distributed, as on that of the
Meherrin,  BEstimates of flow are not necessary, on account of the absence of water-power on the river.

The river is accessible from stations on the Seaboard and Iloanoke and the Atlantic, Mississippi and Ohio
railroads, the latter of which follows the river for some 33 miles at a distance from it of only 3 or £ miles,

THE NOTTOWAY RIVER.

This river rises in Prince Edward, Lunenburg, and Nottoway counties, Virginia, and flows in a general direction
nearly southeast through a very fertile country, forming first the boundary between Nottoway and Dinwiddie counties
on its left and Lunenburg and Branswick on its right, thence flowing throngl Sussex and Southampton, joining the
Blackwater, on the North Carolina ling, to form the Chowan. The principal town on the stream is Jerusalem,
Virginia. The length of the stream, in a straight line, is about 00 miles, and probably over 125 if its windings are
followed. The table on page 26 gives particulars regarding drainage areas, the totul area drained being about 1,650

* Anunal reports Chiof of Engineers, 1879, appendix (G 12, p. 6205 1878, appendix G 12 p 5235 1805, 1. 161
tOI survey, in one of the reports of the board of pulilic works of Virginiu.
1 Por the clevations on the Atlantie, Mississippi snd Olio railroad I am indebted to Mr. Hunter, of Petersburg, engineer of the road.

§ Lt the twenty-seeond report of the board of public works of Virginia. s
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square milés, divided nearly in two equal parts by the 'I"a\ll-l‘ine. The head ().’c' tide-water is at the Crossing of thy
Seaboard and Roanoke railroad at Nottoway, some 12 miles from the mouth of the stream.* The tributaries o the
Nottoway are not of much consequence, the principal ones being Assamoosick, Rowanty, Stony, and Little Nottoway
creeks from the north and east, and Three ereek and Waqgua creek from the south and west. 1t is noticealle here, gy
elsewlere, that the principal tributaries enter from the northern side of the water-shed, a fact already refem.ed’ to,
" The Nottoway is now being improved by the government, the present project having in view the securing g
navigable depth of 4 or 5 feet during nine months of the year as high as Peter’s bridge, something over 5g miles
above the mouth of the stream, and 20 miles above the town of J.orusule.m. Fivsa thousand dollars have hegy
appropriated for the work, and the principal obstruetions to navigation, which 0911&1% of ‘snags, sunken logs, and
overhanging trees, are being removed. It is expected that at low water a navigable depth of 2 or 3 feet wij] e
secured as high as Peter’s bridge, and of 7 or 8 feet as high as Monvoe's ferry, .aboutnlﬁ miles from the mouth of tp,
river, measured along its course. The drainage areas of some of these tributaries are given in the table of
statistics. The principal products of the country drained by the Nottoway are cotton, corn, Peanuts, tobaceo,
and wheat. As in the case of the Meherrin, I heard of no power on the Nottoway at the point where it erogses the
fall-line.  But in one of the reports of the board of public works of Virginia I found an account of a sarvey of the
river, in which “the Great falls, on the south prong”, were mentioned, sitnated 92 miles above the mouth of the
Little Nottoway; and it was stated that the river there was 37 feet wide, with an average depth, at low water,
of 28 inches, discharging 31 cubie feet per second. I did not consider it worth while to visit so small a power, The
drainage-basin of the Nottoway is similar in all respects to that of the Meherrin as far as I could learn, so that it
need not be described. The rainfall is also about the same; estimates of the flow are not necessary. No gaugings
could be found for this river except the one mentioned above.

There are no lakes on the stream, and not very good facilities for reservoirs. The bed is in some places rock,
but generally sand, gravel, and clay. Below the crossing of the Petersburg railroad the river has an average width
ot about 68 feet, with banks 10 or 15 feet high, and a bed of coarse gravel, and oceasionally sand, loosely deposited
on a friable sandstone.t On the lower part there are considerable areas of low ground, sometimes overflowed,
According to an old report, the stream is 30 to 40 feet wide and 16 inches deep at low water for 10 miles above the

- mouth of the Little Nottoway; the current is gentle and the bed sandy. The Nottoway is more accessible than the
Meherrin, being nearer to the Atlantie, Mississippi and Ohio railroad, the nearest road on the north.

I did not visit any sites or mills on the river, having been informed that they were unimportant. The samo
report which mentioned the falls on the south prong referred also to a power at “Spencer’s mill”, where there was
said to be a fall of 12 to 15 feet; but I was unable to learn more particulars regarding this place, and did not cons.lder
it worth while to devote much time to searching for it. The country is sparsely settled, and the people have given
little attention to water-power, so that without & personal examination of the river little satisfactqry information
could be obtained. - .

The tributaries of the Nottoway have some power, as is shown by the statistical table, but it wﬂ} be seen that
the only mills in this vicinity are grist- and saw-mills. There is no further manufacturing of any kind by water-
power in the drainage-basin of the Chowan. ' '

From what has been said, it seems that the tributaries of the Chowan offer little water-pow'rer, and are not,
as a rule, favorable streams for manufacturing, The facilities for storage are small, the flow is variable, on account
of the large evaporation, and the bed and banks are not very favorable for dams. There is, of course, some power
available, but it is, according to all accounts, not very considerable.

Table of drainage areas of the Ohowan viver and tributaries.

Drainage
River and place. . area.
Square mile.
4,60
ChoWan, A6 IOUEN - -« cnen ot ettt et e e cermes cane e ceneanaea s s s eammeannesaneenqamneaneneanenamuananaas et tteT ‘ s
Meherrin, at lower edge of Lunenburg county ..

4
Moherrin, at lowor edge of Brunswick county...ewe..una.. 1,070
Moherrin, ab lower olgo of GIeEnTIllE COUMEY .. .nviev s ieeiciettnaeein it mar s st se s e e se s serr e sen se s s mmenen s s el e e 1,67
MMoherrin, abmouth. ... cuvu.. s g T L DAtk kit %8

TFontaine's creek, at mouth (tributary of Mehorrin)
North Meherrin, at mouth (FribUbary 0F MOLOTTIN) . -« e vutmeeaesnvnsncnennonstnenense oo men saassseesansensnsssnannmenessannasosssnnas o
Middle Melerrin, at month (tributary of Meherrin) o
South Melherrin, at mouth (tributary of Mcherrin)

................................................................................... w
BLavk witbor, 88 MOMEIL .t e o e et e et et et e e et e et e e e ea e erann e mmseamiamenanrant semennnent 280
Xottoway, at lower edge of Nottoway L1313 43 xR . i it
Nottoway, at lower edge of DInwiddie counby ... eveurereemnveeirssiomrcnneraaaneann . '_ N 800
Nothowny, a6 m0owth 0f ROWATEY GPBEK e eaensee o eeseitn e ereses ceeeestarene s nes e s aanraaann cmeaasin s sneenrnmarnenne ’ 1,080
Nottoway, at lower edge of Su8S6X COUNET - veennerveivennsirennnnn O L 1,650
NOTOWAF, A5 IIOWBI. oo« oo e et i ctmtan e nmmana s o tan s e e e e o emaasenaaeearasansstananensoseaaaansnzansssn 14
Rowanty creck, at mouth (bribubary of Notbomay) e v iaaii e iimimt e o e e iiitiaee et e cernnecan o anevasns s aenmnaasres m

Btony creel, ot mouth (LriDUtArY OF N ObEOTTAY) c vt vetmnnmeinve st oo cecare e et anan e emeese e eammmmarm e mermas T AL LLLEL LAkt '|

e

—— - - hn M, Robinson:
* For the elevations of streams crossed by the Seaboard and Roanoke railzoad I am indebted to the president, Mr. J”
1 Twenty-first report board of public works of Virginia; report on survey by John Williston.
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Talle of utilized power of the Chowan river and tributaries.

G : i i
EREE
Btromn. Tributary to what. State. County. Kmdofmil. 22 =% | 2% | 3
EE =k 2 &
a2 L& & E
|
| Feet,
CHOWRE -crsecnnsvnevnnncnansnan tmbasscaasseanienas Albemarle BOUNd . uuue e ccreirre et iamaanaienis cvea crrn e ranas 0 0
Moherrin river cceicucienancnan cernemmarnaceanrronn Chowan.... ...... North Carolina....| Northampton . ....| S8W .veve emnene 1 9
. Virginia..... 1 Southampton ., .. Flour and grist ... 1 5
S Greenvilla. ... ... P (S 3 o1
R i Cotton-gin .aeen. .. 2 4
. Bronswick. . ... © ¥lour and grist ... 3 e
.| Mecklenbuarg .. 4 a5
[ L I 1 12
Tauncuburg  v.oo...... 1 16
Tributaries £0 ..... senennnrrannan aremersmntunniasas Hertlord.......... Flourand grist... 2 DO
< Northampton..oa o0 eeeenann 29
P 1 R, UBW e eeverens 8

L3 Virginia.......... Southampton ..... Flour and grist ...
woondo .. « Grecoville........ venllD e
RN 1 I

il

Blackwater river

B8 =) ¥4 & oS M D D ki D o 2 D

Tributaries 10 ccoveenremmmncrresnnsneen wriessanes 59
10
..| Southampton .. &
.| Tela of Wight.. 1
.......... 3! 15
518 o R j Fiour and grist .. 2 | 16
Nottoway river ....... veauas teamsnasnssanmnanaenas Southampton ... es doinaeniinl 3, =
.1 Greenville 1 9
Dinwiddie ....-...;...,do ............. 2 21
Doerrennnrarees RO [ O NOttOWAY v ene voneloen 0 ciaianananns 1 20
. | Savr..... 1| %
O I 1 23
} ¢ Flour and grist ... 1 23
Tributaries of cuiesesenrenmrarasosnnsanan . ton . ... |80 FRLTERTS 4 45
............. l Cotton-gin vauevv.. 3 oneinens
.| Flourand grist ... 8 67
| DInWiAdi6 «oveea oo B0 e 3 82
RPN T IR 1 2
§ Brunswick. . & % [}
i Lunenburg .. T
CNOLOWRY . aevn 51 68
............................... 21049
1] 7
2 18
1 9

II.—-THE ROANOKE RIVER AND TRIBUTARIES.

A THE ROANOKE RIVER.

This river is formed by the confluence of the Dan and Staunton rivers, in Mecklenbnrg county, Virginia. Thence
flowing southeast, it enters North Carolina in Warren county, and forms the dividing line between Halifax and
Martin counties on its right, and Northampton and Bertie on its left, emptying into Albemarle sound just above
Plymounthk. The total length of the river is about 125 miles in u straight line, and probably nearly twice as far by
the river. The principal towns on the stream are: Clarksville, Virginia (just below the junetion of the Dau with
the Staunton), Weldon, Halifax, Hamilton, Williamston, and Plymouth, North Carolina. The stream is navig’uh}ea
at low-water to Weldon (some 120 miles), or can be made so for hoats drawing 2 or 3 feet, and to Hamilt.()‘n {60
miles) for boats drawing 10 feet. Boats of greater draught cannot come through the sound. It is considered
possible to get a low-water navigation of 5 feet to Weldon,* the principal obstacles to navigation being snags,

* Annual Reports Chief of Engineers, 1872, p. 726; 1879, p. 624 o
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stumps, and sand-bars. By a system of locks and dams this river, with the Dan, was long 220 made naviggy,
to Danville, more than twice as far from the mouth as Weldon, but these old canal-works have been long in diiu 8
although the company which built them—the Roanoke Navigation Company—has continued in existen .
to the present time. Although Weldon is now the head of navigation, yet there arve still long r
Roanoke and on the Dan, both above and below Danville, which are boatable.

The total area drained by the Roanoke river comprises about 9,200 square miles, of which the Dan drains 3,700
the Staunton 3,450, and the Roanoke below the junction 2,050. There are no large tributaries of the Roat,\oké
below the confluence of the Dan and Staunton, although a number of small creeks flow into it from both sides,

The drainage-hasin of the Roanoke proper is divided into two nearly equal parts by the f&ll—line, which erosses
the river between Weldon and Gaston, North Carolina. That part of the water-shed below Weldon is low and fiag
and partakes of the general characteristics of the eastern division, and therefore need not be described here ixi
great detail. Above Weldon the country is more broken and the viver has more fall, having cut its bed down )
the underlying metamorphic rocks. The drainage-basin is long and narrow, varying in width from 10 to 39 miley
and along the river are many fine bottoms, among which are some of the besf farming-lands in the vicinity, Thé
bottoms widen out as we descend the river, and the flood-plain spreads out in places to a width of several mileg
and finally is represented by the broad lowlands and cypress swamps of the eastern division. Alternating wit};
{he bottoms are bluffs, especially ou the south side of the river. The proportion of the drainage-basin eovered
with forests I have not been able to ascertain. The soil is clay and loam, with sand in the lower part of the
basin, and the productions are tobaeco, corn, wheat, fruits, and vegetables. Below Weldon the country i heavily
timbered, and large quantities of timber and shingles are shipped. It is said that between 15,000,000 and 20,000,000
shingles are made and shipped annually from this region. Above Weldon fine building-stone is found in many
places, and in Granville, Warren, Bdgecomb, and Wilson counties, North Carolina, a fine quality of granite is
quarried. Near Gaston there is a deposit of specular iron-ore, which has been very little worked. The basin is thinly
settled above Weldon, and the river is quite inaccessible, as will be seen from the map. The Raleigh and Grihsto;l
railroad, after leaving the river at CGraston, recedes rapidly from if, and afterward comes nowhere within 8 or 10
miles of it; while on the north the nearest railroads, the Richmond and Danville and the Atlantie, Mississippi
and Ohio, are, on an average, 35 miles distant. Betore the war OClarksville had railroad connection with the
Raleigh and Gaston road, and was a thriving tobacco mart, but the road was tornup during the war to repair other
roads, and has never been rebuilt,* in consequence of which the town has decreased considerably in population.

The average rainfall on the water-shed of the Roanoke above the fall-line is probably 40 or 42 inches, varying
from 35 or 30 on the upper part of the Staunton to 44 inches at Gagton. Of this amount 10 or 11 inches fall in
spring, about 10 inches in summer, and nearly the same in autumn and winter. Being so uniformly distributed, the
flow of the stream may be expected to be very variable, especially as in all probability the evaporation is quite large;
and, in fact, the general testimony is that the flow of the stream is subjeet to very large variations.

The freshets on the river are very violent and the fluctuations often oceur very rapidly. At Weldon an ordinary
freshet gives a rise of 12 or 15 feet; but generally twice in the year, in the spring and in the fall, there is a larger
freshet, the water rising 25 to 30 feet. In 1865 the viver rose 50 feet at that point, and 80 feet at Hamilton. Tor
60 or 70 miles below Weldon the rise’is from 20 to 50 feet, but it gradually diminishes as the mouth of the river i
approached, and for the last 15 or 20 miles of its course it is from 1 to 3 feet.t These floods occur so rapidly that
the river rises sometimes over 10 feet in a day at Weldon, f and of course they overflow the banks and flood Jarge
areas of the adjoining lands. ' ,

There are no lakes or artificial reservoirs anywhere in the drainage-basin, neither are there facilities for storage
on the Roanoke proper; but on the upper Dan and Staunton reservoirs might doubtless be constructed at many
points. ‘

The bed of the stream is generally sand below Weldon, with one or two ledges, and the banks are alluvial, not
very low as & rule, and in many places lined with overhanging trees; while above Weldon the bed is gf?nerany
composed of solid rock, sometimes of gravel and sometimes of sand or clay, the banks being a,lternately‘ bigh and
sometimes bluffy and low and alluvial. Above the falls at Weldon, which extend for a distance of 10 mlles abqve
that place, the river is wide, full of rocks and islands in many places, and diffieult to navigate in low-water, with
large areas of bottom-land subject to overflow in freshets, although the rise is smaller than at Weldon. Some of
the low grounds were diked before the war, but the dikes have for a loug time received no attention. High dams
on the river would, in general, be accompanied by the overflowing of large areas.

ce dowy
eaches oy thy

* Annual Report of the Chief of Engineers, 1880, p. 803.

1 Annual Report of the Chief of Engineers, 1872, p. 726.

} Annual Report of the Chief of Bngineers, 1876, Appendix &, 9.
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The following table will give some idea of the fall of the stream:

Table of declivity—Itoanoke river,

Place. Distance | Elevation Dmt bstween : I‘nll biz;tge,en Fall lmtween
points.

! 1
|
,from mouth. ; abuve tide. ‘ points. i poin
- | | |
| Miles. | Fet. | Mile. 1 Feet. | Feet per mile,
| 0 g | |
| g | o oo #, -0
; ; o : - o TR . 0.3
Head of falls 19 1ag 3" ; :
§ | IEL R EEIRIEIR
! |

CHTRAVIIIO ¢ vecaeaaitenteminns cetatcmne e cs e casuanamnnnssansnnccorosseasmssnnnsonennsn: 185 'm

In the twenty-second report of the board of public works of Virginia is a report on a survey of the Roanoke, by
J.J. Couty. It is there stated that the fall from Rock Landing, in North Carolina, to the confluenee of the Dan and
Staunton, in Virginia, is 156.65 fect, the distance being 59,9 miles.  The same report states thut the width of the river
is considerable, being even three-fourths of @ mile in places, but on the average about 400 yurds, aud that the bed
is mostly of solid rock, and remarkably favorable for dams.

The water-powers on the stream will now be deseribed as far as 1lave been able to obtain information regarding
them. .

The water-power at Weldon, North Carolina~The first power on the river as it is ascended is that at Weldon,
North Carolina, where the stream crosses the fall-line. The fall here is abont 84 feet in a distance of 9 miles above
the town, the river within this distance being very rocky and rapid, the channel very tortuous, and the bed of the
river interspersed with rocks and islands, most of which are submerged at high water,  Some of the larger islands are
cultivated. The bed of the river is almost solid rock, and the banks generally abrupt, especially on the upper part,
for several miles below the head of the falls, where they are 40 or 50 feet high, of hard granitic rock, and generally
extending almost perpendicularly to the water’s edge. The river is much narrower here than above the falls, Some
lifty years ago the Roanoke Navigation Company extended navigation aroumd these fulls by construeting a canal on
the south side of the river between Weldon and Rock Landing, 9 miles above, This canal was 30 feet wide at the
top and 3 feet deep, dimensions sufficiently large for the boats then in use on the river. The enterprise does not
seem to have been a financial success, and, although the company is still in existence, the works have Iong been
allowed to fall into disuse, and the canal is very much filled up with silt and rabbish, being only kept elean to an extent
sufficient, to enable it to supply the necessary water to run a few small mills, no one bat the mill-owners secming to

tuke any interest in it. It was originally substantially built, and crosses several small vrecks by means of stone
aqueducts, all of which, as well as some of the locks, which were also of stone, are in good coudition, although
the gates of the latter are gone; and toward the upper end of the canal there are extensive masomry walls in places on
the river side, rendered necessary by the abruptness of the banks, and all in good condition. At the upper end of
the eanal there was a guard-lock, and probably a dam, but the gates of the lock are gone, and the dam now there
consists only of a few stones piled up roughly, The river at this place is said to be very favorable for the construction
of & dam which might extend entirely across the river,

Nearly four miles below the head of the canal is o flight of four locks with a total lift of 36 feet®  The fall of
the upper two is utilized by a saw- and grist-mill and cotton-gin, using about 18 feet fall, 25 horse-power, and
discharging the water to the lower level, This mill can run at full eapacity all the time, but little additional
power. can be obtained without increasing the capacity of the ¢anal above, which is ut present only 12 to 15 feet
wide and 3 or 4 feet deep. The total fall of these locks, 36 feet, is practically avidluble at this place, and the Tand
in the vicinity is favorable for building,

At the lower end of the canal a Tall of 48 feet between the level of the canal al the river wag overcome by a
flight of 6 locks with 8 feet 1ift each.* This full is used by two mills and a foundry 5 the upper one, o grist- and tour-
mill (two run of stones) and two cotton-gius, uses 18 feet fall and 30 or 40 horse-power; the lower one, & corn- and fluar-
mill (six run of stones), uses the same fall aund 70 or 80 Lhiorse-power, anud the foundry ases the same fall and some 13 or
20 horse-power.  All these mills discharge the water direetly to the tiver, wid wre situated from 100 to 260 yurds
above the old locks, which are in bad condition. They can run {ull capacity ail the year, exeept oc saslonally for
few days at a time, when they have to stop on account of high witer.  Little wdditional power, however, can be
obtained with the present condition of the canal.  There is seareely any trouble whatever with ice,

Although the fall between the levol of the canal at its ower b and the viveris 48 feet at low-water, aceording
to the report of the company the freshets of the river are so frequent and so violent that it is not to he considered
practicaily available for manufacturing unless supplementary steam-power he infrodueed.  Just what full may be
economically used depends on various eireumstances whieh caimmot he considered heve, The land is favorable for
building so far as its topography is concerned. The canul is ut present somewhat wider on the lower level than on
the upper, but is shallower.

* Report of Roanoke Navigation Crmlmm' in ene uf the 1Ap(>rt-mi th( Imanl (ai‘ Imblm w orkv« mf Vug!m.l.
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As already mentioned, the canal at Weldon is owned by the Roanoke Navigation Company—a, stog
of which some shares are said to be owned by private individuals and some by the states of Virgini
Carolina. There being no interest taken in the canal, cither as & means of navigating the river op
supplying water-power—it being, in fact, practically abandoned—the mills pay no rent for their water
said, however, that many years ago some water-power was let at a certain vate per runof stone.

In addition to the power which is ntilized along the canal there is a small amount of power used between Weldon
and Gaston by mills located directly on the river. Thus, on the north side of the viver, there is a grist-miy With g
fall of about 7 or 8 feet, ranning two or three run of stones, and there have been others, at various times, on hoth sideg
of the river. On the south side there was a grist-mill, about 1 mile below South Gaston, said to have had g fy]] of
15 feet, with a race one-half mile long. These mills ave, of course, liable to be stopped often during freshets,

The total drainage area of the Roanoke above Gaston, or the head of the falls, is about 8,200 square miles, ang
the rainfall over this area is about 40 or 42 inches, distributed tolerably evenly throughout the year. I found n
records of continued gaugings of the river. Professor Kerr measured the flow at Hasking’ Ferry, over 50 miles aboye
Weldon, in the fall, and found it to be 2,950 cubic feet per second, the drainage area above this point being ahoug
7,350 square miles, but the stage of the river is not stated.* Ihave estimated the flow of the river at Gaston to be ag
follows (see pages 18 to 21) :

K compzmy,
& and Norty
48 & meang of
-power, It iy

Cubioc feet per second,
MinImum oW coeerr rreee e e e s e ae e eme s swamae aeru e mems ame nmna eene amac s basmen cmaans 1,500
MinImum 1ow-800801 T10W . cuu oy et e me e e io ot cmeme s iiaman seaeas ane pnanemne manhrane an e irreeeanas 1,700
Maximum available, With STOTAEe. ..o oo o e et e e i e i e i 6,000
Lovw-season flow, dry FeATE. ... cr i ot i reaee it e Cedent ccccsecncuseen s cans e nnm s eeee nennanneas 1,050

The corresponding power may be tabulated as follows:

Horae-power available, gross,

" Flow, cubio foet per second.
1 foot fall. | 30 feet fall. | 18 feot fall, | 84 feef full.

3,500+ e e arnaramnan e e eeantrantecerarennanrnnre et eranenenna e tmtrereeeeeebatneeneerenetenrnanneannsieanns 170 6,120 3,060 14,28
L 1 O P O St meevareaaeeaeenaaaen 193 6,048 3,474 16,212
BL000 1 4+ e aec e vt e aamm et e et en e e eeeee e ansemaamAtaeeeneema e ettananennsranaaeaeteasaavasesaaneinanas 480 24, 480 12,240 w10
£ S O U 221 7,956 3,078 18, 64

If the water could be stored during the night, so as to concentrate the total available power into 12 hours, the
powers given in the table above would all be doubled, but it would probably be found very difficnlt and expensive,
if not impossible, to do this. The estimates I have given may seem too low, but I have been especially anxious to
avoid making them too high, and I believe that they will be found rather under than over the truth. This enormous
power, almost totally unutilized, is available, although it would be very expensive to utilize the whole of it. The
existing canal, if cleaned out to its original dimensions, would be capable of carrying about 120 cubic feet per second,
with a fall of.a foot to the mile, and by making the channel very smooth it might carry 250 to 300 cubic feet per second
with the same dimensions. To enlarge the canal to the dimensions necessary to enable it to carry 1,500 cubic feet
per second would, especially in the upper part, be very expensive, and necessitate considerable blasting. The pm.wer
which would be rendered available if the canal were cleaned out to its original dimensions is shown by the follomng
table, the fall assumed being one foot to the mile. The capacity may be taken to vary between 120 and 250 cubio
feet per second, according to the condition of the bed :

Table showing available power at Weldon with ewisting canal.

S ey e T T

Horse-power available, gross.

Capacity of canal, cubic feet per second. —
1 foot fall. } 80 foot fall. | 18 feot fall. | 84 foet fall,
l_,_,___,
= R, e et et et e et m swite e eaeans mAmmna oo an b raannnn 13, 64 ’ 4010 245,5 1,145.8
B e et e—— e et e e nns 28,41 1,022.8 5114 9,880.4

The power is caleulated for the same fall as before, because the fall of the canal itself could be given by 2 dmln
at its head. It must be expressly remarked that if the capacity of the canal is to be made 250 cubic feet per scconcl,
the bed and slopes must be made very smooth, indeed, by being cemented or lined with boards carefully fitted to el‘z;@l;
other, and with great care the capacity might, perhaps, be increased above 250 cubic feet per second. If the fabl
wmade 2 feet per mile, the available powers would be nearly 1.4 times as great as those given in the above table.
By deepening the canal its capacity might be considerably increased at small cost.

SR 1,350
* Maury (Survey of Virginia, pp. 36, 37,) says that the flow of the Roanoke at head of tide-water in dry seasons is estimoled: 8 1y
eubic feet per second,
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The powers given in the above table could be rendered available withont much difficulty, bt it must be
vemembered that all the power caleulated thus far is the gross horse-power, and that the amount to he practivally
utilized would he less, varying aceording to the motor employed.  With good turbine-wheels the net power will he
about three-quarters or ¢ight-tenths of the gross power.

The power at Weldon is one of the largest in the state of North Caroling, und the prineipad eanse of its not
heing utilized to a greater extent is probubly the lack of capital. It is suid that the place is not very healthy,
and that malaria and chills and fever are prevalent at certain seasons. It is eertain that it is uot o healthy as the
country farther west, but I doubt whether this would be a sufficient gromwd 1o prevent the wtilization of sueh
wagnificent power.  The facilities for transport arve excellent, both by Land wud by water, for the siver ean he e
navigable up to the town, and it is quite a railroad center.  Four vailroads terminate in the 1w, viz, the Peterstang
vailrond, the Seaboard and Roancke railroad, the Wilmington and Weldon vailrond, wned dee Ttaleigh and Guaston
railroad, thus bringing Weldon within 24 hours of Petersburg, 31 honrs of Iiclmond and Portsuonth, 6 Lonrs of
‘Wilmington, and § hours of Raleigh,

Good building-stone and timber can be obtained in abundanes i the peighborhond, and @ good dead o cotton
is raised in the vicinity. The iron-deposits near Gaston have only heen worked to o very siall extent, although the
ore is said to be of good quality, The advantages for the utilization of the power are in fact exeellent il respeets,
and that there are no serious drawbacks is proved conclusively by the sueeesstul operation of Mr. Buttle’s evtton
factory at Rocky Mount, on the Tar river, only o few miles distaut.  The pluee is worthy of o caretul examination
by capitalists.

Above Gaston the river widens, and there are no other powers at all comparable with the one just desaribed,
although there are some shoals which might advantageously be utilized, alternating with leng boatable stretehes
of smooth water. In regard to these shoals, however, T was ouly able to obtain o few seattered notes, and on
aceount of their inaccessibility I was unable to visit any of them.

Four miles above Rock Landing, the head of the Weldon canal, ix a shoal, avennd whick the Navigation
Company eonstructed o canal 400 yards long, with a lock at the lower end liaving a lift of @ feet. The ] at {his
shoal is said to e utilized, to a small extent, by a grist-mill.

Two miles further up there is a seeond mill, and above that are severdl others, tubulated in the table of utilized
power. The available fall, however, I am unable to state. The ouly other place on the river where the Nuvigation
Company found it necessary to construet a canal was at Pugl’s fulls, where there was one lock with 53 feet lift,*
but I am unable to say just where this place is located. T am also unable to give any information regarding the
present condition of these canals, but the probability is that they are in very bad order.

The principal reason why these shoals have not heen used more extensively is probably the fact that the river
is wide, so that the dams necessary are long aud expensive and subject to injury by the freshets.  Of necessity,
therefore, mills have usually been locatcd on smaller streams,

Tinally, it may not be out of place to say a few words regarding the causes of the low flow of the Roanoke
(estimated), as compared with that of streams in New England. These canses are probably the following : (1) The
ainfall on the drainage-hasin is not greater, and probably rather less, than on the basing of New England streaimns;
(2) it is, on the whole, tolerably uniformly distributed throughout the vear, but on some parts of the Dan and
Staunton rather more falls in winter than in summer ; hence, as the evaporation is very lurge, the streams will be
very low in summer, when the evaporation is greatest and the rainfall least: (3) there are no-akes to regulate the
flow.

As regards the estimate which I have given for the power available at Weldoun, with storage, it is to be remarked
that to render this power available would require the construction of storage-reservoirs suflicient to store a rainfall
of perhaps 3 inches on the whole water-shed, which would correspond to a storage eapacity of over 57,000 millions
cubic feet. Such storage would be very expensive, so that, for the present at least, the estimate of power from
storange has little interest practically.

TRIBUTARIES OF THE ROANOKE RIVER BELOW THE JUNCTION OF THE DAN AND THE STAUNTON RIVERS.

In regard to these streams fvel‘y little is to be said. None of them are of any importance, and possess no large
water-powers, so far as I could learn. The only power used on them is for running small grist- and saw-mills, the
grist-mills generally with one, two, or three run of stones, I visited none of these streams, and the tables of the
power utilized on them, compiled from the reports of the enummerators, will show that they are not of much
consequence, Tor small powers they can be” economically utilized—more cconomically than the Itoanoke itself—
because they have more fall, becanse the cost of a permanent dam is less, and hecanse the mills are not tr.(m'bled
with high water, as those on the Roanoke are; but their flow is, of course, much more variable than that of the
Roanoke. .

*Report of Roanake Navigation Company in ane of the reports of the Virginia board of public works. -
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THE DAN RIVER.

The Dan river, one of the main forks of the Roanoke, rises in Patrick county, Virginia, near Buffy)
the Blue Ridge. It flows first in a southeasterly direction, enters North Carolina, flows through Stokes gng
Rockingham counties, and, pursuing a general easterly course, enters Virginia in Pittsylvania, returng to North
Oarolina in Caswell, and finally enters Virginia again in Halifax, to unite with the Staunton in the adjoining coupt
of Mecklenburg, forming the Roanoke. The length of the stream, measured in a straight line nearly east ang Wesg
is about 100 miles, and by the course of the river about 180 miles. The prineipal towns on the river are Danby ’
Madison, and Leaksville, North Carolina (all small towns of several hundred inhabitants); Danville, Vil‘gl'nia’
with a population of over 13,000; Milton, North Carolina, and South Boston, Virginia, with five or six hundre({
inhabitants each.

As has already been stated, the river was many years ago made navigable by the Roanoke Navigation Company
as far as Danville, and for 50 or 60 miles beyond, It is now navigable for 60 miles above that place (ay far 5
Sauratown) for bateaux carrying 12,000 pounds, although formerly bateaux sometimes reached Hairston’s falls, 12
miles below Danbury. Boats propelled by poles now ply irregularly between Danville and various other points on
the river. _

The river and harbor act of Juno 18, 1878, provided for a survey of the river from Clarksville, Virginia, to
Danbury, North Carolina, and the reports on this survey by Mr. 8. T. Abert, United States civil engineer, are to be
found in the reports of the Chief of Engineers, 1879, p. 652, and 1880, p, 794. Thesereports give detailed information
regarding the viver, and have been used freely in the present report. By the river and harbor act of June 14, 1880,
the sum of $10,000 was appropriated for the improvement of the river between Madison, North Carolina, and
Danville, Virginia, ¢“the objevt being to afford a channel for steam navigation not less than 35 feet wide, and not

less than 14 feet deep in the pools and 2 feet deep in the rapids at extreme low-water,” the estimated cost of the
work being $52,000.

0 Knob, iy

The total area drained by the Dan is 3,700 square miles. The tables on pages 34, 35, 37, and 38 give the

drainage areas above the principal water-powers. ‘

The principal tributaries to the river are, from the north, going up the river, Bannister river, Birch creek, Sandy
river, Smitl’s river, and Mayo river; from the south, going up, Hyco river, County-line creek, Moon’s creek,
Hogan’s creek, and Town fork., These will be referred to again.

' The drainage area of the Dan lies principally in the middle division, the sources of the river being on the eastern
slope of the Blue Ridge., Its general character does not differ, as a whole, from that of the middle division, which
has been described on a previous page. Its shape and dimensions may be seen by referring to the accompanying
map. Geologically, it lies in the area of metamorpliic rocks. Granite is found at various points; also sandstone,
limestone, and slate, and fine building-stone is to be had in abundance. The valley is rich in coal and iron, extensive
beds of iron-ore, which have been worked to some extent for more than half a century,* oceurring near Danbury,
North Carolina. The coal-fields embrace an area of over 30 square miles, and have been developed only fo a very
small extent. Lying in the immediate vicinity of extensive iron-beds, their importance cannot be overestimated.t
Copper also has been found in the valley.

The water-shed separating the valley of the Dan from those of the Yadkin and Cape Fear is a *“long and broad
ridge or swell of land, which trends due east”, with an elevation of 800 feet and upward. The bed of the riveris
generally 200 or 300, and sometimes 400, feet below the adjacent ridges, and its tributaries have, therefore, very
considerable fall, some of them affording very fine water-power.

The principal products of the valley are tobacco, corn, wheat, rye, oats, potatoes, and fruits. There is very
little, if any, cotton grown in the valley. “Between Danbury and Leaksville the land appears to be best adapted

to tobacco culture, and a fine grade is produced, although there are some short stretches of very good bottom-land,

Turther down, the valley widens, and broad bottoms are found cultivated in eorn and wheat” The countryis hilly
and undulating, and in the extreme west mountainous. The forests above Danville are extensive apd valuable.
There are no lakes in the basin, but artificial storage-reservoirs could probably be located at many points.
The bed of the river is solid rock, overlaid between the rapids with sand and gravel. The facilities for dams
are excellent. Above Danville the banks are generally moderately high, and sometimes abrupt and Dluffy, and the
bottoms narrow and not often overflowed. Below Danville the banks are lower, the bottoms wider, and ofte:nel‘
overflowed, and bluffs more rare. There are no regular ravines of any extent, a bluff on one side of the river
being generally faced by shelving or low ground on the other. : ;
The river is subject to heavy floods, the river rising and falling very rapidly. At Madison, in 1850, i
rose 28.4 feet; and at Danville, in 1873, 17 feet above ordinary low water. Below Danville the floods rise still
higher. Thus, in November, 1877, the river rose to heights of 30.21 feet above low water at Milton; 33.54 fee af
Oliver’s mill, 28 miles below Danville; and 23.7 feet at Clarksville. Such rises are, however, very rare. There 18
seldom any trouble with ice, and icejams occur very seldom, although the river is sometimes frozen OF er;
“ Notwithstanding the height of the floods, the banks are seldom washed, their permanency being gsecured by a fring
of willow-growth, which borders the low grounds.”

e
-

* Amual Report Chief of Engineers, 1879, p. 654, t Dr. Genth (see above gourcee)-
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The ])m.) and Stiuncon rivers, l)t;emg comparatively not so wide or <hullow as the Rounoke, and having fi-wer
bottows subject to overflow, are considered more favorable for navigation than the latter stremm,
The average annual rainfall on the valley of the Dan is ubout 43 inelies, distributed approximately as follows:
Spring, 115 summer, 12; autumn, 105 winter, 10, In the upper parts of the valley the rainfall is as follows:
\ ’ . 5 1 H
Spring, 12; snmer, 145 autumn, 103 winter, 14 ineles, The following table will show the declivity of the
stream :

Table of dectivity—1Dhaw river.

Pluce. Inntaties Lot betsen Padbistwesn Fall hrtwoen
Hrots nuenth, Piodnta, puints. | peints,
AMilrw. Fuort, Ailes. Feut, i Festper mile,
)T L ‘ oA PR G 14 1,88
Parceille, Ltichmond nnd Danville railroad-erossing® ..o oo iriieiiirn e e ee e 61007 fieh 3 o N '

) . . : BRIt b 413

B TR Ty T T L " ; ; i
. . co 144 o %49

R T (U L1 2 USRI ! i
, 14T G .06

* For the elevations on {he Richmond and Danville railvoad Tum iwbebted to T AL R Tadeott, moasrud nowoiger, who badd sperial measnrements made of the
Twight of the track above the water-surface.

Having no records of guugings of the Dan river, 1w obliged to resort to estimates of the dow.  The following
estimates are for the mouth of the stream:

Tuble of estimated flowe and power of the Dan River at mouth.

Diwinage  Flow per Horaepower

State of fow (see pges 18 to 91, Tt bl
ato of low (wes puges 18 to 21) e ool ‘““{“’”[1*.
| prons,

SRy omiles, Clulde fect Per Dond fall
4 K ot

1 1 3 B L L T T TP R R KR T &)
MINIINOIE TOW BELSOIL. s wnervsmmssanesssatsnnnns vonsmnannnos srarssateeosanssssantysserensonenannenessnasssnnansbsn masnss cannns ' i EHI L]
Muaximum, swith storage....o ool { i, bun 4L
Liorw 58501, A1y VEATS vaeeriniitiaisnereees H00 U]

The Dan river has been thus far net very accessible above Danville,  Below that point the Richmond and
Danville railroad is.within 4 miles of the stream for about 50 miles, after which it Jeaves the river nearly ab right
angles,  Above Danville the river is for about 30 miles within 6 miles of the rdlroad, but abwve that it has been
guite inaccessible,  Thus the part of the stream whick is easily aceessible is between the month of the Bunuister
river and the town of Leaksville. Two railroads are now being built, however, which will render that part of the
river above Danville us aceessible as that below, and will dv a greut deal to develop the resources of the valley
(see page 36).

WATER-POWERS.—It lhas already been stated that the average fall of the Dun between Clarksville nud the
Richmond and Danville railroad bridge is 1.83 feet per mile. This fall is, however, not evenly distributed over the
whole distance, hut is mainly concentrated at a few localities, thus affording fine opportunities for developing large
water-powers.,

In the table below is given each shoal on the viver, but as some wve of no importunce, and their fall is very
small, T do not consider it worth while to make mention of them particulunly. I shall therefore mention in this
place only the larger shouals, giving such of their clitreteristivs as I Inve been able to gatlier {rom the veports of
surveys made under direction of Mr. Abert. The falls given in ihe table wre those of the shoals opposite which
they are placed, and the distance of whose foot, from Clarksville, is given in the second eolumn,

Proceeding np the river from Clarksville, the first shoal cneowutered s Skipwith's shoal, one-Tonrtl of o mile
ahove the town.  Length of shoal, 6,660 feet ; fall, 2.621 feet 3 voek bottom, Not utitized,

Tor the next 4 miles the fall is very gentle, and at one place the Staanton river is only 30D feet distant, 2
portion of the water of the Dan flowing over through what is called Skipwith's Thoronghfire to join the Staunton.
About 5 miles from Clarksville is Nelsou's shoal, a little over @ mile long, with o fall of 2.216 feet; rock bottom;
not used ; viver fall of rocks, many appearing above the snrfuce,

About 74 miles above Chuksvil'e is another ehanuel, between the Dan and the Staunton, about 120 feet wide,
one-half o mhe long, and known as the Upper Thoroughture,  ¥From this poiut down to their confluence the two
rivers are nowhere more than three-fonzths of w mife apart,  Just above this thoroughfare commences Marlleyard
shoal, 8,414 feet long s fall, 4,665 feet; rork bottom; not 1sed.

=
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The next shoal of importance is Little Hyco falls, a very dangervous shoal for boats, and one which is aseended
with difficulty. The most important shoal on this part of the river is Big Hyco falls, 13 miles above Clarksvig
The bed of the stream consists of a series of rock ledges and projecting roeks, over which the water rushes Bwiftly'
I did not visit this place in person, but I was informed that the banlk on one side is bluffy, while on the Obherg;
canal could easily beled out, if necessary. Then follow a series of smaller shoals. IXing’s shoal ig utilizeq fqm
small grist-mill, with an undershot wheel and a wing-dam, and Moon’s shoal was formerly so used. Itig noticeahls
that there arve several steam saw-nills in this vicinity.

The Yellow Gravel shoal is used for power, running a grist-mill on the south side of the river, whiel i here
divided by an island 3,300 feet long into two channels of nearly equal width. TFrom the head of the island 5 dam
extends diagonally across the left channel, having a length of G00 feet, and serving to turn the water into the right
channel, on which the mill is situated, some 2,200 feet below, with o second dam 5.8 feet high across this channel,
Nine-tenths of the volume of the river, however, pours through a sluice in the dam at the head of the igland, The
mill is driven by a 6-foot turbine-wheel, operating 3 run of stones, or using perhaps 40 net horse-power.* The Tiver
bottom at this shoal is generally gravel, with some rock, For over 7 miles above this place there is no shoal of
importance, the next being Reedy Bottom shoal—a long shoal, with a pretty uniform slope, and generally a rock
bottom. ,

At Ooldwells shoal is one of the dams built by the Roanoke Navigation Company, but the fall is not of importance,
There are several saw-mills on the river between this shoal and the previons one, but none of importance.

The next shoal of importance is the Milton shoal. The fall is moderate in the upper 4,100 feet, but for the
remainder of the length very rapid, and the river is full of islands and rocks. ~ Below the shoal the river is only 120
feet wide for a distance of three-quarters of a mile,

The next shoal of importance is the Danville shoal, just below the Richmond and Danville railroad-bridge, and
nothing more than a continuation, with a less rapid fall, of Danville falls, yet to be described. The bottom is wholly
rock.

In regard to the amount of power which can be utilized on,the river between Danville and Clarksville, an
opinion could only be formed by a personal examination. From what has been said, it is clear that there would he
no difficulty in building dams almost anywhere, so far as the bed of the stream is c»oncerned, and the banks are
much more favorable than on the Roanoke; but whether much of the fall is available for power, at reasonable cost, I
cannotsay. In the table are given estimates of the power at only a few points, but at the end are added estimates
of the total theoretical powers between those particular points, hut which are, probably, not practically available.

The powers given for the separate shoals are for the natural fall in the river at each shoal, and may, of course, be
increased if that fall is inereased by a dam.

.

Summary of power, ete., of the Dan River between Olurksville and Danville.

& . Total util.
'E Rainfall, Total {all, Horse-power available, pross.t i‘éu‘f,
o . =
g . . ' 3 2 ?i.
Locality. é% En;) A B 'g ' 5 Romarks,
” =4 5 &0 on B
2 & AN ; g 8 | Br | 2% 2
g = EAR-RE AR b= 4 BE | ER | &k &
S| 2 lElElElEl s 2o 3 % lEe e |42
K ] X = e i}
A A lala|d|k| & = A g2 |4 |3 |A|#& .
Miles, | Sq.mileg 2 0n ) In. | In. | In | T, Feet, Feet. Fect. X bed
Skipwith's shoal..o.oeiicciasiannen 0.23 3,700 §11 |12 1010 43 2.0621 | 6,600 210 240 850 280 [iacensfonnres RO;’) od. .
Nelnon's shoal .oeveesrverenrensnnn. 5187 8,700 §11]12 10|10 43 2.210 | 5,605 D°‘
Jericho shoal ....... 7.00| 8,700 J11]12 )10/ 10 43! 0005 1,910 D°'
Marbleyard shoul... 770 8,600 $311]12 1010 43 4,605 | 8,810 D°’
Hog island shotl. ........ooeeen.n.| 048 | #3680 §11 |12 |10 | 20 4] v ss2 D°‘
Tsland creek shoal......cooaeeaen. 9.93 | *3,670 R11(12 |10 10 48 2.800 | 3,204 DZ‘
Bagby's 8hoal.oceonenienrrenannnns 10.65 | +a,620 f11i12 101 10 43 0.771 | 1,854 Do'
Hyco shoal 1L23 | *3,600 f11|12{10/ 10 43 1.957 | 8,560 Do’
Littlo 1T5co fallS.venve. vseneennns 12,09 | *3,600 {31012 (101 10 43 3.100°| 1,510 DD'
BigHyco falls -voeviiinarninnan. 19,82 8,180 §11 12 10 10 43 0.882 | 3,153 y ck' andl geavet
King's 8h0oal .eoueecnveeenrnannnn.. 14,60 | *3,180 f11]12 10! 10 43 2,670 | 4,482 Foeuiooei)enuinnni]imeianns]saninne 2} o
ed. -
Grosey crock Shoak. .oeeerreernnnn.. wet] =20 f1l1aliotae]  sf 1478 2020 b il e R°;’)‘:’
Moon's shoal ....... eeneemaaano ey 10.03 | *2,650 §12 12|10 | 11 45 2881 1,400 f..coueidianirenaficnineer]osasnonafeananeranner ])o.
Beston shoal ceereenel 28,16 0 *2,620 32012 1104 11 46 2,331 0 2,888 . e lees 15 Drift‘ rock, 1m0
Yellow Gravel shoal . .eveeeee ... 2820 *2,580 11212 {10 11 45 8.044 | 4,088 190 230 500 205 b gm'vel bed.
igh dnm.
Chappell’s fish-trap 82,08 2,540 J12112)10( 12 45 0. 686G 280 %?ﬂ‘b and sand bed:
Lawson's shoal ....._.. 33.08 | *2,520 {12 (1210 |11 45 1.087 | 2,886 Rack, gravel and
Reedy Bottom ghoal ....,..........] 3420 2,485 12)12] 1011 45 5. 228 | 11,338 265 820 | 1,250 11138 PRI PRI gand bods
*Tnterpolated. tSeo pages 18 to 21. : T

- a———"“_'J""—”EI found
* The flow of the stream was measured by Mr. ' J. B, Gill, U, S, assistant engineer, just below this place, tt o, low-water,

to be 990 cubie feet per second. '
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Summary of power, ete., of Dan River—Continuned.

& :
'g Rainfall, Total fall. Horse-power available, gross.t f To@xglc&xtﬂ
5}
B : | g | Do | 4
Locallty. gk | % 2 i8 3 I —
g E lalgd SRR I
£ Elalgidlel Lz 2| Bl B g
] é '5535 g E"gﬂ 2 | F ';,’-5[&"‘?,«- ]
AL A& |62 FE A E 8 lEd18 5 3 €18
[UDIRSPRY [T P— ' SER— e e VY !
atites. |Sq.mites.| In. n, | In. 10| 1n. | Feet. | l i |
Powoll's 8h0al cevveeeoinenrereninas 87,77 | *3,460 {12 12|10 |11 $1 ; e T I Rack and sand.
Coldwell's shoal | 4352 | *2,420 |12 )32110 |11 5] 1648 B P Gravel and rock.
Milton shoal ...... Jdosoos| 986 1212101t 5] 718 A Rock.
Dodson’s shosl. 5L61| *2,270 |12]12{10 |11 45 To.
Crowdor's shoal 54.95 | *2,240 112 (121011 45 Do.
Rattlesnake shoal.. 55,78 1 *2,230 12 12]10411 45 Do.
Wilkinson's shoal .. 58.41 ) *2,200 f12412 1011 45 Da.
Pasgs’ ghoal...v-n..n ...| 58.80 | *2,140 §12{12]10}11 45 De.
Tix'8 SB0RL. .o neeennarnerinnennnnes s0.27 | *2,180 1212 10|18 i Gravel.
NobIe'S BROBY «.cvmecrnnmmnrvanannse 0.38 | *zpol0 iz f1z]10 |11 45 Roek.
Allen's shoal....... vl GL281 *2,000 [32(12)101 1) 45 Do.
Jack Bar shoal. ... .. .. 6200 *L,000 |12 18{10]12| 4 Gravel.
Wilson's island shoal cerennesd] 02,277 *1,000 [12(131201]12 47 .| Rock.
Danvitle shonl «eeueesummnraenssnss 62.60| 1,080 |12 |13 {1012 4 De.
Richmond and Danville raflroad | 64,27 | 1,080 312131012 47
bridge.
Between head of Skipwith's shoal..| 1.49 3,700
and foot of Marbleyard shoal..... 771 3,690} iz 10 8 ez 622 58 %0 %200 e M
Between hend of Marbleyard sheal.| 0.29 3, 690
and foot of Little Hyco shoal..... 12,09 | 8, soo} 1121010 i 7.mi 2801 565, 60y 2,50, D foeeeeiieenoer
Between head of Big Hyco shoal...| 13.42 3,100 |
and foot of Tellow Gravel shoal..| 28.20 1 2 530} 121210 11] 45} 15274 LATBE B20 ) 660 ) 3,950, L1830 .eecfunee
Between head of Yellow Gravelshoal| 28,06 2, 580
and foot of Recily Bottom ghoat. ... 34,20 2.485} 12112110111 45 6,076 524 315 B8K5 1 1,500 440 ceenrifannvan
Betweenhead of Reedy Bottomshoal] 36.34 | 2,485 !
and fuot of Milton shoal.......... 50.05 2,2862 nleiwiul ef wosoma| w0 80 L50] L0 ..
Tetween hond of Milton shoal...... 5..90 | 2,28 | ’ ‘ b
and foot of Danville sheal...... .. 62,60 1,080} 1211211041 45 L7 1B 1‘0552\ 1,280 | 5,150 | LABD eewoojonnnes ‘
Total on Dan river np to head of |} 3,700 | | : E |
Danville shoul. 564. 04 { 1, 989% 11121010 43§ 120.R06 % 64,04 6,635 ’ 7,815 B1,200 : 8,050 ! ...... & ......
. : ! P
*Tnterpolated. { See pages 18 to 21.

The next power above the Danville shoal is at Danville falls, at the city of Danville, Virginia. The total fall
here is 21.977 feet, in a distance of 7,425 feet, between the Richmond and Danville railroad-bridge and a point 2,000
feet above the existing dam, The town of Danville is situated on the south side of the river, and on the opposite
side is the village of North Danville. The bed of the stream is of solid rock, covered in places with sand and
gravel, and the bauks are shelving on the south side, offering good building-sites, while on the north side they are
more abrupt and less favorable; and along this bank runs, for a short distance, the Virginia Midland railroad, which
torminates at the Richmond and Danville raitroad-bridge. Around these falls the Roeanoke Navigation Company
construeted a canal, on the south side of the river, about 3,200 feet long, 30 feet wide, ani probably originally
about 3 feet deep, with three locks at the lower end, having a total lift of 20} feet, and a guard-lock at the head
with a lift of 7 feet.* The locks are out of repair, and no attempt is made to keep them in order, this canal having
passed into the hands of private individuals, and being used only to supply water-power. It is gaid that none of
the canals on the Roauoke or Dan rivers, except the one at Weldon, are now owned by the Navigation Company.
The upper gate of the lower locks iskept closed to keep the water level up, amd although boats enter thie canal from
above there is no egress below. At the head of the canal is a dam built of wood and stone—the wooden frame
being bolted down to the rock with iron pins—extending in 4 broken line diagonally up stream, with a length of
about 700 feet and a height of about 4 feet. The river here is about 1,100 feet wide, and the dam extends rather
beyond the center. It was built about the year 1830, but the prineipal part was rebnilt in 1873 and 1874, and cost
about $8 per running foot. It is founded entirely on solid rock, and, although once a little injured by a freshet,
there is rarely any trouble with either freshets or ice. The pond is, of course, insignificant. The canal, although
probably originally 3 feet deep, is at present much filled up in some plices, its depth varying from 1.9 to 3.5 feet,
and supplies power to the following mills, taking them in order down the canal:

1st, Gerst’s planing-mill. A new mill is now being put up, and the old one is not running. They have a
fall of 7 or 8 feet, and own the right to 60 horse-power, but no care is taken by those owning the power 10
regulate strietly the ¢uantity of water they consume. They can run at their full capacity for about seven months,
and sometimes can only get half capacity.

pan\ in one of the reports of the boeard of publie waorks of Virginia,

avigation Com

* Report of Roanoke N o
Hhad
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2d. Foundry and machine-shop, owned by Crews & Rodenhizer, and rented by Corbin & Westhrogk Th
only run two or three days of the week, use 9-feet fall and 30 horse-power, and say that they can get full c'apaciiy
all the time. They use an overshot wheel, and the amount of water is not strictly regulated. y

3d. G. W, Yarbrougl’s grist-anill, running two sets of stones, with 17 feot fall and some 25 horge
capacity can Le obtained during nine months, and sometimes only one-half can be obtained. Mill ang Power i
rented at a fixed price per annnm, and as much water can be used as can be obtained, for here, ag in the other
cases, no attempt is made to regnlate the amount. The water-power on this side of the river is owned Dy the firyg
of Orews & Rodenhizer. ’

These mills have no trouble with ice, and the upper one has none with backwater, but the lower two are troubled
for perhaps two days in the year from that cause. All these mills could get full capacity all the time if the cang]
were properly cleaned out.

The power on the north side of the river is owned by Lee, Hatcher & Co., and is used for a corn- ang grist.
mill and a foundry and machine-shop. The dam, which is built partly of wood and partly of stone, extends
in a broken line, very obliquely up stream below the dam on the south side, and not reaching the center of thé
stream. The stone part extends from the bank for a distance of 400 feet, was built in 1874 at a cost of $5,000, and
has an average height of 4 feet; while the wooden part, & continuation of the stone part, has a length of 600 feet,
a height of 4 feet, and was built in 1876 at a cost of 82,000, being constructed of crib-work, fastened to the rock
with iron pins, and filled with stone. The bed is solid rock. The mills are situated at the base of the dam,
using a fall of 8 feet 2 inches, and about 80 horse-power, the tail-race being blasted out of the solid rock for some
distance. The dam simply intercepts what water flows around the end of the Danville dam, and, of course, gives
no storage. The owners claim 200 horse-power available with the fall mentioned, and expect to get full capacity all
the time. (The improvements were in progress at the thme of my visit.) The flonr-mill has 4 sets of stones, and
will run night and day, and the machine-shop 10 hours. Three turbine-wheels supply the power. The dam has
never been carried away or injured by freshets. Mr. Hateher states that, with a 5-foot dam further up the river, a
fall of hetween 16 and 17 feet can be rendered available in a distance of 2,500 feet; and the firm indicated their
intention of developing the power to o large extent in this way, and of leasing water at a fixed rate per day per
horse-power.

The eity of Danville obtains its water-supply by pumping water from theriver abt a point about 13 miles above
the dams. The present supply amounts to 2,000,000 gallons per week, but is expected to be 5,000,000 in a fow
years, as the water-works are new. This amount, however—less than 2 cubic feet per second—is insignificant asa
sonree of loss of power below. '

The width of the river opposite Danville varies from 1,100 fect, at the head of the falls, to 8350 feet at other
points. Between Danville and Milton shoal it is from 240 to 640 feet, or an average of 280 feet; at Milton shoal
it is from 240 to 440 feet; from Milton shoal to Hyco shoal it is from 210 to 540 feet, or an average of 300 feet, and
below Hyeo shoal it is from 250 to 530 feet, or an average of 340 feet.

The area drained by the Dan above Danville is about 1,989 square miles, and the rainfall about 42 to 46 inches,
with 13 inches in summer and 12 inches in winter (see table on page 37). In the absence of any gaugings of the
flow, I have estimated it, and the power, as in the following table:

“Power, Ty)

Tistimate of flow of stream, and of the power, at Danwville, Virginio.

@ ;
State of flow (see pages 18 to 21). D;x;i&lge Fall, Flcm;) gﬁr sec- Horsc-pogx;g:s{wnﬂable,
Square miles. Feet. Cubic feet. } 1 foot fall. | 22foot full.
R0« I RS ‘ 360 | .7 m
ADIMN, JOT BEABOM. <ot anemva st ramscram st eae e s r e e en tn e e nen a e n e aene ( 420 1 4.4 1,180
Maximurm Wit BEOIBE8 «. .. veiiii e e e m e raaeas 1, 08¢ 2o I 1,750 ; 100.0 48
LA LTI A o S RS 475 1 54,0 1,158

e i

The full power at Danville has never been utilized. The present canal, if cleared out fo its original (1111161.1510115
(30 feet wide at top and 8 feet decp), would, as in the case of the Weldon canal, earry from 120 to 250 cubic feet
per second, but in this ease it would not be difficult to make its capacity sufficient to carry the whole flow of the
river. ‘

The question of the purehase by the city of Danville of the entire water-power of the Dan river at this place
has been agitated recently. ‘

Although the valley of the Dan above Danville offers sites for storage-reservoirs, yet it would petbaps; be
diffieult to obtain sufficient storage to render the maximum power available. . d and

The location of Danville, as regards transportation, is most favorable, situated as it is on the Rlc:hmon | én:)r
Danville railroad, and on the Virginia Midland. Several new roads have been projected, and two are bel.ﬂg bui . (to
have been surveyed and located) up the valley of the Dan. One of them, the North Oarolina Midland raﬂrosjd, ;sdl
run from Danville through Madison, thence sonthward to Statesville and further. The termini of the other road

. . in this
cannot state, but I understand that it is to run from Danville up the valley of the Dan. The staple produet in
696 :
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neighborhood is tobaceo, and the people have not turned their attention to mamfacturing, exeept toou very small
oxtent, The neighboring region is very salubrious, and there seems to he no reason why the water-power of the
river should not he more exteusively used,

Proceeding up the river, varions shoals are encowntered, all of which are mentioned in the following tulide.  As
hefore, the power has been ealenladed only for the prineipal ones,

I am wnable 1o deseribe jn detail any of these
shoals, not having visited any of them in person.

[t ix evident, however, that the fieilities for power are good, as
tar as bed and hanks ave concerned, both from Mr. Aberts report and from what additiona] infornation 1 could
guther.  The width of the stream between Danville wnd Madison virdes fiom 199t 450 fieet, avernging perhaps
230 feet. At Hairstow’s ford, ubove Madison, it is 160, aned st Danbury 120 et The pover of the viver is wtilized
between Danville and Danbury at only two points, viz, at Encle talls and an ivstoa’s Galls, and there ouly by smadl
grist- and saw-mills, using a very small amount of power,  The mill at Hairston falls is suppdied by o dam at the
head of the falls, extending in the forn of &V oaevoxs the stregm, with the apex ap streat, wud consteneted of Togs,
It was huile in 1879, ab a cost of abont $125, aud is aboat 150 vueds (2) Jong and 33 feet high, Dmeking the wuater
about halt & mile. A vace abont 2,000 feet Tong Teds to the wmill, Toeated on the vight Jank, where o 8l of 9
feet is nsed with a primitive wheel to drive the grist- amd sov-nill some 20 horse-power (et) helng niilizad, ol
in dry weather no water flowing over the dam, The bed of the river s solid rock.

A power just above Danbrry was formerly nsed toa small extent by tle fron-works at that plaee, The dam
was 10 feet high, and the water carvied to the works through o tnnnel about 100 yards long, entting throngh a
spur of the hills around which the river bends, and afioeding af the Jower end of the canal a b of 21 feet, The
full nsed by the works was about 16 feet, and the distuner from the Jwad of the eanud to the foot of the tuil-race
about half” o mile by the river. A very small proportion of the dev-weuather tow of the stream was utilized,
The works have not heen inoperation sinee 1565, wud the Qs baus beon entively wasted away, s said that a dam
15 feet high could be budlt at this place, in which case the available fall, wr the lower end of the canal, would be 29 fect,

Above Danbury the Dan is a small stream, hat s w0 great deal of povwer, on ageonnt of ity mapid falll I
«au form ne estimate of its available power, but it s safe to say that sites fop suall mills con be found af wanerous
points all the way up,  The utilized power is tabulatsd below,

The vesults in the tables Delow must only be considerad as very vongh approximations, but 1 believe the powers
given to be rather too small than too great.  When it is remewbered that the rainthdl records fur the region
considered are very incomplete indeed, so that its disteibution throngh the yesrds very aneertain, amd that there arve
ny gangings of the river in existence, the engineer will be fnclined to put litide relivnee on the figures given, and
I must be distinetly understood as not elaiming for them any more value than they ave worth, A more acenrate
knowledge of the elimatic and other features of the region considered would doubtless lead ne to alter iy estinates.
And finally, it is to be remarked that these fignres refer to the power available with the watural full of the stream,
with its natural flow ; or, in the case of storagereservoirs, with its mean flow at all hours. 1 the water could be
stored during the night, all these powers could be doubled, and the power at many shoals could doubtless he
considerably increased by putting up dams,

I have not considered it worth while, however, to ealeulate the theoretical wvailable power between the priuveipal
shoals, as it is uneertain how much of it would be practically available. It is evident that the Dan river offers a
large amount of available power and fine facilities for manufacturing.

Summary of power of the Dan River* between Danville, Va., and Danbury, N, C.

: I,A
Rainfall, "Lotal full, Horae power svailable, groys.t ; Potal uiilized. |

of minimum i

P Per eent.

Lucality.

nutilized.

Distanee from Danville.

Spring.
Summer.
Auntnmn,
Winter.

i

' Drainage area.
| Heig

Length
D Minimmum.

i

YVear,

i

. ! i : - .
Lichmond and Danville rail- | Mides. | Sq.me.d Inches. hm]m;.l' Inehes. : Inches,| Inchee.y Feet.
o 13 i .

i

P02 BEIAe e aaenene o 0.000 | 1,080 | -3 12a] 1edl] T2 g Lo d
Danville falls. ..o reerenen 0.500 | 1,080 | 112 ned| Jell 0 p-an 4By migo
Lynel's ahaal. ceesee vens oes CRTRRRNE I TR LIS RURNE R R I R LY
Long shoal. ..., [ 4.58” 1,E5L ] 1100, B3I 2l 1LeDM dieds
filasy’ shoal....... [ 7780 ‘ 41,810 § 1112 ‘ 12-18 . 30-11 R
Lutter spring shoal..........  0.200 ........ A2 Rl D0
Woll'iglund shoal............ 10,606 ovwrnnnnf 11120 12-13 0 104110 1132 48
Adums’ island shoal......... 11. 986 : 1,960 | 112 12480 161 Ai-IZ ) 48
Adums' fish-trap shoal., .....0 13,057 [reneene 11-12 12—-1:5;: -1 E 11-12 | 4448 . [
Little Tsland Ledgo rapid. ...| 13.263 |eoeevood 11-12] 124181 1030 [ 12| 4448 050 ] . L . . PO S

*Bottom rock; often at surfsee, ulways at small depth. Al favoralle fur dams,




38

WATER-POWER OF THE UNITED STATES.

Summary of power of the Dan river, ete—Continued,

=
% TRainfall. Total fall, Horse-power nvailable, gross.* | Tota! atilized 5
g & ) A a g
-
Tooalit, g 5 =R, 'E L
P ey RIFEERE N N A A
] 2l e | 8| 8| 8 AR - 4 | 58 | g8 8 |4
Slelal el e et e a8
A A & @ 4 E R o H = A A _Jﬁ &
A
AMiles. | 8q.ms.} Fnches.| Tnches. | Inches. | Inches. | Inches. Feet, | Feet. Fet, .
TWare's shOre...ece seessvee.l 14,468 {1,735 | 11-12 | 12-18 | 10-11 | 11-12 | 4448 4,86 | 8,704 145 180 750 206 |eeerneofennnnnn, erncnnys
Pruitt’s lower shoal. 15,012 (._..... 112§ 12-13 | 10-11 | 1112} 44-48 0. 87 G":*l PP S PN . LT S vy
Pruitt’s upper shoal. .. J 18,708 f....... 1112 | 12-18 | 10-11 | 1112 ) 44-48§ 0.85 057
Cow Ford shoalu.ess ceevnns| 16,80 |l 12| 1205 | 1040|112 4443 0.2 089 N o
Hairston's fish-trap shoal ...] 10.004 | ...... 11-12 | 12-13 | 10-11 | 11-12 | 44-48 0,42 502 _______
Beasley's Gallows shoal......] 10.801 |........ 11-12 ) 12-18 ] 10-11 | 1112 | 44-48 0. 60 595 .
Tan Yard shoal...... PP 20.452 | 1,075 | 11-12 | 12-13 | 10-11 | 11-12 | 44-48 6,28 | 4,890
Devil's Jump shoal..oo..oo. - 21697 |........ 12-32 | 12-18 [ 10-11 | 11-12 | 44~48 0,87 858
Wide Mouth ghoal........... 23,349 1..... Lo 11127 12-13 ) 10-11 | 11-12 | 44-48 2. 17 Ah..... cavereaalivnuanecfiaan [ O
Todian §hoal....ocvemrenenn 26,048 |........ 1112 | 12-18 | 10-11 | 11-12 | 4448 0.64 | 800 |....... ... .
Sauratown ford shoal........ 97,64 |........] 11-12 | 1218 | 10-11 | 11-12 | 44-48 0.71 001§, ..., .. ..., P PO, rhanaene
Double shonl.veevann-. vevenns 97,835 | 1,680 ) 11-12 | 12-13| 10-11 | 11-12 | d44-48 5,85 | 8,019 185 228 950 280 fouunnne,
Hamblin's island shoal .......| 33.473 |........ 11-12 | 12-13 [ 10-11 [ 13-12 | 44 48 0.80 L 2VTV N PR DRV NP IR N
Galloway's flsh-trap shoal....| 33,843 975 | 11-12 | 12-18 i:))-ll ;i—iz :z—:g :t) ig i, ggg
aloway's dgland..ceoe veeenn 85, 536 112 ) 12-13 ~-11 ~ - 3 ,
geese‘s ;"uck shonl....ov oaun 87, 420 11-12 | 12-13 | 30-11 | 11-12 | 44-48 2,82 | 2,600
Eagle Falls....ccooovvvniiet 30,378 1112 | 12-13 | 10-1L; 11-12 | 44-48 3,141 1,200
. 2 [
Mulberry island shoal. 43,100 |.. 1121 12-13 ) 1011 11—12 iéjz 1 ?-3 1, z;(;
Three istands shoal. .. 45,740 |.... 11-12 | 12.18 | 10-11 | 11-1 4. . 6
L(:ﬂetislzmd shonl.,.canen. 46,240 |, ... 11-12 | 12-13 | 10-11 | 11-12 | 44-48 193 [ 1,450,
Gravel bar AU I 11-12 ) 1219 ) 10-11 ) 13-12 7 44-48 0. 04 160 §.
Slink ghoal.......... 48,80 coee ) 114120 1213 10-11 | 11-12 | 44-48 2,68 1,074 §.
Cross Rocek rapid....... co.-l| 4860 1oLl 11-12 2-13 | 10-11 | 11-12 | 44-48 0. 60 150
Roherson’ Arap-e.eeera.. 00 |l 11-12 | 12-13 | 10-11 ] 1112 | 44-48 0,30 530
E:E\C'Zlm:].ll:a‘]isnt”p. R ig [ I 1112 | 12131 10-11 | 11-12 | 44-48 0,38 750
Gravel shoal,.oovvvvnianan... 50.83 |....... 12 13 10 12 47 0,40 BOO | caeiio o] PR PP R I PR SR
Deaver island shoal. ..ol 5LOT |........ 12 13 10 12 47 2. 4»; 1, 232 ......................... SRR PR S cenren
Walf shoaloe.een ioie cennnen, 62,87 |........ 12 13 10 12 47 1.2 117 IR PR S P P R P orflremrrvan
Cross Roek shoal........... 5L70 (... 12 13 10 12 47 2,86 | 1,1884........1. (RO PR R [N PR .
Shoal and fish dam....oea.o. 54,39 j........ 12 13 10 12 47 117 3BL..ian [ [RPRN. [N PO SN
Sundy island shoal......oooool| 65,21 560 12 13 10 12 47§ 8.5L| 3 2‘11' 81 44 196 50 [oeunneeefonmnes [ SO
Carter’s slioal. ..o vueenann 56, 52 550 12 13 10 12 47 4.70 | 8,276 42 [11} 260 00 [cavivonsfomurnns
Rutloy'sshoal.ceoeeenaeaiool] 67,58 12 13 10 12 47 2.00 | 1,288
juzzard island sheal...... ol 5840 12 13 10 12 47 0. 52 220 §..
Ladd's ford shoal ... .. ... 69, 63 12 13 10 12 47 118 444
Talton's fish-trap shoal ...... 60,77 12 13 10 12 47 2, 69 606
Granny Angel’s shoal........ 61,44 |........ 12 13 10 12 47 1.38 441
&loe-buekle island shonl..... 6L79 |[........ 12 3] .10 12 47 2,56 | 1,800
Clav's islond shoal.. - 64,21 j..... ... 12 13 10 12 47§ 140 471
Fish-trap 8hoal.cever . o oeeuns - 65.70 1340 12 13 10 12 474 803 1,507
: T 66, &8 228 12 13 10 12 477 14.80 | 2,020
Idrston's Falls.coeeevennn. { 8. 49 490 1 13 10 19 o 6.05 | 3,280
Big Roek shon) ...l 69. 91 1315 12 13 10 12 47 867 | 4,083
Mount TTorrible shoal ...... S TLEe L., 12 13 10 12 47 1.8 1,119
IWilliame’ fish-tyap shoal... ..} 7L064 |....._. 12 13 10 12 47 1.79 300 § .
Davis shoal. ..o oo, TLE2 | ....... 12 13 10 12 47 1,01 205 9,
Cow ford shoal..._........... 72,21 {312 12 13 10 12 47 4.52 | 1,841
Ducking shonl.....oooiil. 73,08 312 12 18 10 12 47 6.44 | 2,010
Fuleher's shoal...... ..o, 7865 |........ 12 13 10 12 47 2,01 810
Siuk holo shoal..... .. ...... 7400 | 12 13 10 12 47f 118 1,260
Red shoal....ooviniiianian, 14, 58 1976 12 13 10 12 47 4,79 | 2,287 * ]
O1d it S0l e eeee e, 75.20 270 12 18 10 12 ] eo2 am7 22 82| 170 a7 |
Danbury shoal. ... .o.opaaes 77.49 250 12 .13 10 12 a7 § 10,60 |.e.n.nn. a7 55 265 1(:; vemmnman -
d 21,00 |........ k& 110 525 .l
Old Irom Works shoal........l......... 250 12 13 10 12 4 520 ol 109 150 795 175 . ewsearer
u 0 Miles.
Between Danville....-. ...... 1,088 . 4000 {oennnnsifoammsenifneereee
2 4 X o) 8480 | 4,300} 18,000 | 4,
and mouth of Smith's river.| 28 | 1,63 I S I 3 ' '
Bet. mouth of Smith's river.. 28 11,089 1,450 |ocusnens
! 2 i 1 47] 56.0 21 950 | 1,275 5,600 1,
and mouth of Magyo........ 49 200 ! i 0 12 i v ! ! :
Between mouth of Mayo ... 49 580} 19 18 0 19 a1 1500 29 930 | 2,350 | 6,260 [ 1,850 [semcasei|meesespree
and Danbury.........oeeeen 78 250 .
Total hetween Danville. ... 0 108 o2 1| 10| 12| er| sso| 78] 5,360 6,025) 20,850 ) 7000 ety
and Danbary...... OPRRRN 8 250 I
R -
*Seo pages 18 to 21. tInterpolated.
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TRIBUTARIEE OF THE I)AN RIVER

The first tubutaq of any importance above the confluence of the Dan and Stawnton is yeo river, which
enters from the south, its month being just above the head of Little Hyco falls.  This stream rises in the extreme
southern part of Caswell and Person counties, North CGaroling, and flows in a nertheasterly divection throngl
Halifax county, Virginia, having a total length, in a straight line, of about 45 miles, and drajning un ared of ahout
400 square miles, It is about 125 feet wide near its month.  [ts tuhutaxue.v ares small and umm]n wtant, aml there
are no important towns on the stream. T was unable to learn mueh about its power,  The bed and banks are said
to be everywlhere favorable, the former heing generally rock.  The only power used on the strean is for small grist-
and saw-mills, none of which are extensive. No sites not used were brought to wmy notiee, but probahly numerons
ones may be obtained by damming. As the stream flows parallel to the general siv ike of the rock st atn, it is
probable that the deelivity is quite uniform and not broken by falls,  Inanother thle will be found thtotal amount
of power utilized, compiled from the enumerator’s reports. The rainfull on the drainage area being about 40 or 42
inches, T have estimated the flow of the stream at its mouth (see pages 18 to 215 ay follows

Cubie feet per Hovsd-power per
fout full !

wecund. wat ful
MBI (e ittt ceaees cemmneaencnnsncnnnsanseaacensnnans 45 U
Minimum low season «..... ... 3 e een bemans aams te e sanmea staee bhee amanne e ey tid 7.8
Low s00501, (ALY FOATE vaur v et vaee s vain cacma cee e aee et e e e et eeee e s 74 Lo
Maximum, WItH SlOTme .. o e e e e e e e e e e e 435 870

The next tributary of importance is the Bannister river, from the north, rising in Pittsylvania county, Virginia,
and flowing a little south of cast through Pittsylvania and Halifux, und Jjoining the Dan just above klllg’b shoal,
its total length, In a straight line, being about 40 wiles, its drainage area ubout 500 square miles, and its width near
its mouth about 120 feet. It flows close by Me: uiwxll andd Tlalifux C. H., which are the principal towns on the
stream. It has considerable fall, but is utilized only for small grist- and saw-mills, and a foundry at Meadsville,
The power ab thig latter place is mul to be fine, running, besides the fonudry, a gristanill and saw-mill; but I have
not heen able to obtain details regarding it. Neuar Riceville, Pittsylvania county, is a power with a fall of 12 feet
in 900, with good sites for building on the north bauk.* 'Um power is now used by a merchant mill. 1 have
estimated the flow aud power of the stream at several points, und the results are as follows (the rainfall heing in
the neighborhiood of 40 inches):

E Flow per seeand (s th 215, Hopwe power 3t Toot fall,
! . e
Place. i Drainage : !
e | aren. : Mintwmm Masimom,  Low  ses. Minimum | Maxinmm, Luw BOR-
| Minimum. ;. low sea- . withstor- son. dry s Minimun., low sess | with stor ‘ wony, dry
l bOBOD, Lo, Loyear. [T E age. « Vedr,
| 8y, miles. § Cu. feet, u. feet. ‘ i Jret, Ui feet, ' |
Mouth oevneni it ! 500 6 | B 400 91 01 45.4 | 10.8
B3 £ LTS ; 440 O 8 4 £l B0t 40,0 0.2
Meadsville .........o.. R : 460 4R 64 w2 T .1 w4 5.3
RECEVIILE . - oo et e e e e 246 45 Er e 42 4.1 w4 4.8
This stream, flowing across the roek strata at large angles with their strike, like the Dan, is probably broken

by rapitls at vavious points, but no detailed information could be obtained regarding them.  The elevation of the
slream at the crossing of the Virginia Midland railroad sear Competition, abont 32 miles from its moutly, is 585
feet, and at the erossing of the Richmond and Danville railroad at Terey’s bridge, some 5 wiles from its mouth, it is
304 feet, giving a fall between these points of about 250 feet in a distanee of, say, 30 miles, or over 9 feet to the mile-—
a large full,  As the distance between the two points where elevations are given above was measured from
the map, and as the stream is quite crooked, the fall per mile ubove given is, no doubt, to some extent incorreet;
but it is evident that this stream has o very large fall, and it is almost certain that very fine sites for power may be
found upon it.  Taking the fow at Meadsville as the average in the distance veferred to, the fall of 250 feet hetween

the Virginia Midland railroad and the mouth of the river would correspond to power as follows:
) Horse-power.

DM IIIUIL oo ot ettt ot e e e e e saamsn semmmn A ce aema e ne ramsmn mas mmwan o e ana mmn s mana e 1,512
TLINTINIIIE JOW SEUBOM one e ne e ces aeen eaas s s mnae sase se e sess aasn sran smnnsnsn aass tnmnn e anssncsnnsannnnne 044
Maxinmum, WEItH SLOPAZE v an et e aas cats trts e e e e e e e e e e e bae et ey e 10, 162
TLOW SCANOIL, (ITY FRATS. o et aoun suns mrna s cntmas s ss nors e s et s sana e feeeseeeoasmeasabees s 2, 324

The next tributary worth mentioning is Conntry-line ercek, from the soutl, riging in Caswell eounty, North
Curoling, and joining the Dan just on the statedine (hence the name of the strenm), after owing in a northeasterly
direction for a distance of about 25 miles in a straight lue and draining an avea of some 130 square miles. This
stream, like the others in this neighborhood, is nsed only for running small saw- and grist-mills. The fall is
ronsiderable, but no great falls at any one place were spoken ui, and puﬂmhlv d() not exmf, as the sixeam flows

s S - S S R—

* Information from . Eaton Coleman, ¢ivil and inlmwnmlm'al enginecr, county surveyor of I'ley lw ania cmmty
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nearly parallel to the strike of the rocks. The declivity is probably quite uniform, and the powers obtained

. . o T " P . only I
damming. I heard of no good sites unoccupied. Near the mouth of the stream is Yarbrough’s grist- and v

. . , . . ; 8aT-mj
with a dam of wood and stone 125 feet long and 9 feet high, backing the water 13 miles, with an average Widéflm,f
100 feet. A fall of 8 feet at the mill affords a power of some 25 horse-power most of the time, but the flow of tl?e

stream is quite variable. Opposite Yanceyville the stream is considerably smaller, and will only afforg about 9 ¢
24 horse-power per foot fall (gross) during eight months of the year. The water-power of the stream iy thusdnoi
very extensive.

The other tributaries below Danville—Moon’s creek, emptying just above Wilkinson’s shoal, and draining ahout
57 square miles, and Hogaw’s creek, emptying at Dix’s shoal, and draining about 114 square miles~are similay in
character to Hyco and Country-line creeks, and are utilized, like them, only to run small country grist- and pay.
mills, the former with one or two run of stones. In a later table will be found the statement of the power ugeq on
these streams collectively, and more need not be said here.

The mills in this neightborhood are very little troubled by ice, and ravely have to stop on that aceount, The
dams are generally of wood or of erib-work filled with stone, and there is no tyouble inobtaining good foundations,

The first tributary above Danville worth mentioning is Sandy river, from the north, lying entively within
Pittsylvania county, Virginia, and emptying 1 mile above Danville. It has several grist- and sav-mills, with two or
three run of stones, but no powers of importance. There is said to be a fine site for a storage-reservoir not far from
the mouth.

Passing by several small creeks, the next tributary is Smitl’s river, from the north, a very considerable stream,
Rising in the Blue Ridge, in the northern part of Patrick county, Virginia, it flows first nearly east, and, after forming
for a few miles the boundary between Patrick and Franklin counties, it enters Henry county, flows through it in a
sontheasterly direction, and empties into the Dan, in North Carolina, just below the town of Leaksville. - The distance
from its sounrce to its mouth, in o straight line, is about 36 miles, but by the viver it is probably at least twice that
distance. The stream flows near to Martinsville, the county seat of Henry county, it and Leaksville being the
only towns of importance on the river. The total drainage avea ol the stream is about 600 square miles, of which
39 are in North Carolina. The drainage area above Martinsville is 330 square miles. Not having visited the river
in person, on aceount of its inaccessibility, T am unable fo describe its drainage basin very mueh in detail. From
all that I could learn, however, it is well wooded, with a fertile soil, and abundance of fine building-stone to be had
in many places, and with facilities for artificial storage, although there are no lakes. The stream has a very rapid
fall, a rock bottom almost everywhere, banks of moderate height, and few low grounds subject to overflow, althongh
it"is subject to freshets, during which the water rises 20 feet in places. It is fed to o considerable extent by constant
springs, and is said not to be very variable in flow; and the extensive forests are a favorable feature in this respect,

The data regarding rainfall in the basin are very incomplete, but, according to the Smithsonian charts, it may
be assumed at about 44 to 48 inches, of which 12 fall in spring, 12 in summer, 10 in autumn, and 12 in winter. I
have no records of continued gaugings of the stream, or of its elevations at different points.

The stream is at present not very accessible, the nearest railroad point being Reidsville, on the Richmond and
Danville railroad, 14 miles from the mouth of the river. I have, however, already referred to the fact that two roads
are now being built, both traversing the valley of the Damn, which will render the lower part of the stream quito
accessible.

The upper parts of the river are most accessible from Roeky Mount, the county seat of Franklin county, which
is connected with the Virginia Midland railroad by a branch road.

Only a small fraction of the available power on Smith’s river is at present used, and with the exception of _the
cotton and woolen factory of J. T. Morehead & Co., near Leaksville, the only mills are country saw- and grist-mills,
The Leaksville power is the only one regarding which I have detailed information,and regarding the others I must
refer to the table on page 48, compiled from the reports of the enumerators.

Major Morehead’s factory is located about 1 mile from the mouth of the stream, and on its west bank. The
dam extends in a broken line entirely across the river, which is here about 500 or 600 feet wide, and is built partly
of rubble-work in cement and partly of wood. The stone part is about 180 feet long, 13 feet high, 63 feet thick, and
was built in 1872 at a cost of $4,000, while the.wooden part is built of logs, pinned to the bottom, and about 3 feet
Ligh. By extending the rock dam across the river all the water in the stream could be turned into the canal The
pond is very small, and gives no storage. A race four-fifths of a mile in length leads to the factory buildings,
where a fall of 36 feet is used, and about 300 horse-power is distributed as follows among the different mills: CoFtOll
factory, 175; woolen factory, 50; grist-mill, 50 ; saw-mill, 25. All these mills can run ab full capacity all the timeé,
and water is always wasting over the dam. The mills are run night and day, and are seldom troubled by bigh
water, and only about 4 days per year by cold weather. Itis said that, by extending the race, an additional fall of
about 9 feet can be obtained, making 45 feet in all, in a distance of about a mile. . . ;

The river has been gauged here by H. Eaton Coleman, civil engineer, and county surveyor of Plt,tsyl\fall;&
county, Virginia, who found the discharge to be 600 cubic feet per second “at mean low water”., Bub as & 8nglé

measurement of the flow has little value, I have made some estimates from the drainage area, and the results 519
given in the following table:
700
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Table of power on Smith's river ot Leaksville, N. (.

. Poreent of
fominimune
utifizid.

. ) o Iorabiegre . Flow psr a1
State of flow (sce pages 1810 21), e L WL Toree power avadbibie, gros,

e e e e e - [

i

Sgoudea, Cubie frot. 1 fool Foll. 5 S0 f fall. 40 fort fa'l.

TS LN P g . . e ;'
Minimum 10% SCABOI veevrns L T i w0 | . i
Tow season, dey years....... i G N 1

150 0 i B

1 AU

Muximum, with storage

The results in this table will be surprising to some who ave proue to overestimate power, A diseliirge of 600
cubie feet per second at low water would correspond to 1 enbic foot per =quare mile of draiuage srew, or over Tineh
of rainfull per month, and for a dry month. An examination of the table ou page 21 will shiow thut tis eunnof he
so unless there are some remarkable springs in the draipage-basing and, o fuet, it iosufiielent to refer o the sanging
of the Dan by the United States engineers, made at a point near Sonth Boston, above which the deatuage avea s
about 2,600 square miles, and which gave 990 cubice feet per second “at low warer™, hut probably not the minimun.
Tiven this would give per 600 square miles of drainage avea, it the diseharge s taken proportions] to the drainage
area, only 229 cubic feet per second, and the absolute winimmmn would e considenihly Iess. The fdow in the dry
geason of ordinary years would, perhaps, be 190 enbie feet per seeond, giving about 775 horse power, with a fall of
36 feet, My estimate gives 100 per cent. of the minimun power used, huat Major Moveliend staves that they #ean't
miss the water used by the mills?. It is not impossible that the power wilized Lus been oversstimated, which
woulil tend to explain this result.  The cotton factory runs 101 looms and about 45300 spimdles, The goods
manufactured are brown shectings, yarns, sewing-thremd, and knitting-cotton.  In the woolen-mill there is one set
of cards, and in the grist-mill 4 run of stones.  According to these data, without fnrther particulars, 300 horse-power
would seem to be too high an estimate of the power utilized, It iz evilent, however, thut this power is a mosd
excellent one in all respects—one of the finest in northwestern North Carolina, Reidsville is Major Morehead’s
shipping point,

About 2,000 feet above Major Morehead’s dam ix a full of about 6 feet in 50, not nsed, hat easily coutrolled.*
It might be used at the factory below by raising the duam,

The power above this point is used only by saw-and grist-mills, in vegurd to which I have no detiailed infornation,
Enough was learned, however, to show that the river oilers fine sites for power all the way up, the principal
disadvantage being their inaccessibility. The river has no tributaries of much importance.

The town of Leaksville has a eonsiderable trade in toluceo, which is the great stuple of the county; bat wheat
and corn are also grown in considerable quantities on the fertile bottoms of the Dan, Smith, aud Mayo rivers.

Above Smith’s river are several unimportant tributaries to the Dun, on some of which are small wills, They
are similar in character to the other tributaries helow Smitl's viver. On Caseade ereck. a small stream enfering
from the north below Smith’s river, Dr. J. G. Brodneax has a small saw- and grist-mill, and a very good small power,
with a fall of 15 or 16 feet. Timber is very cheap in this vieinity, and wooden dams ¢in be erveted at very small cost.

The next large tributary above Smitl’s river is Mayo river, from the nortl, @ stream which, like Smith's river,
takes its rise on the eastern slope of the Blue Ridge, in the western part of Putvick county, Virginia, and which,
after flowing in a general southeasterly direction through Patrick conuty and a eorner of Henry county, Virginiu,
and Rockingham county, North Carolina, joins the Dan a little helow Madison, aud just above Tiaberson’s fishi-trap
shoul, Tts length, in a straight line, is about 55 miles, and alung the general conrse of the <treau ahout GO miles, hut
probably considerably more if all of its windings ave followed,  The only town o the strein s Taytovsville, the connty
seat of Patrick county. Tts total drainage area is about 516 xquare miles, of wlhieh 60 square wiles are above
Taylorsville, and its Iil'incipal tributary is the North Mayv, from the north, draining ahont Y0 sque miles. ts
deainage-basin is, in all vespects, similar to that of Smitles viver.  The fall of the <tream is considerable, but it s sid
to be more uniform than that of either the Dan or Smith's river, and with not so many rapids and fails. The bed
is rock almost everywhere, the banks high, and not many low grounds subjeet to overtlow. Iu the ihsenice of
gaugings [ have estimated the flow and the power of the stream at its wonth as in the following tuble:

Flow and power of Mayo ricer at ity mouth,

D Flow per 0 Horg - power

State of flow (sve pages 18 to Z1). anond. availalibe, gross,

th’yumi’e malen. | Cuelie foet. 1 fout fall

.. 4.1
MIRImum cuve e e .- ‘:3 [
Minimum oW 568801 cenveevacaas caanaes ;"* "l

45 7
Low Bra86n, ALY FeaTB.aerrmnmeesecnnans O] dL g
v FINY

Maximum, with storage

70




[
/
;{' .

42— 1) ,/i\‘ WATER-POWER OF THE UNITED STATES.

The power on the stream is used only for small grist- and saw-mills, but there are many sites not in uge, Th
first, ascending the river, is about 1 mile from Madison, and the same distance from the mouth of the stream useg
until recently for a corn- and saw-mill. The dam is a natural ledge, and the total fall of the shoal is said tohe 3‘,2, foot
This site has not been used for ten years, but is said to be one of the best in the vicinity, with safe location for milll
and little trouble with high water or overflow. Itis owned by Mr. Robert Lewis. §

About 2 miles further up the stream is o four-mill, and above there are other small ones, There ig very little
Dottom-land on the river for some six miles from its mouth, and the fall in that distance is very considerahle,
rock crossing the stream all the way. Above this, however, the stream is flat for 15 or 20 miles,
power are not so good.

Above the Mayo there are several small creeks flowing into the Dan, some of which have power used, and all o

which have considerable available. They are good streams for power, and, so far as I can learn, are not subject tg
such great variations in flow as those farther east. The powers they afford ave small, bug suﬂiciegt to run small grigt.
and saw-mills—sufficient for the needs of the people. Being easily dammed, and having considerable fall, fhey are
preferred to the Dan river for small powers. The most important tributary above the Mayo is Town fork, which joing
the Dan just above Shoe-Buckle island shoal; but regarding it or the other tributaries above I Lave no detaileg
information.
- All of these tributary creeks, as well as the Dan river itself, are subject to sudden and quite heavy freshets,
but they have so much fall that, in general, not much damage is done, although on the Dan, even above Danyille,
there are many bottoms which are overflowed at times, The freshets ave, in general, short, lasting usually, it ig
said, only four or five days. :

Finally, it may be said of all the valley of the Dan, and particularly of the upper part, that the climateis
exceedingly salubrious (munch more so than in the valley of the Roaunoke, especially its lower pa-rt),‘ the soil fertile,
and the people industrious and hospitable. The advantages for manufacturing are, in every respect, excellent,
except as regards accessibility, and it is to be hoped that the two railroads which are now projected up the valley
may soon remove that objeetion.

lediges of
and the facilities fop

THE STAUNTON RIVER.

This stream rises in Montgomery and Tloyd counties, Virginia; flows first northeast into Roanoke; thence
southeast, forming the boundary between Bedford, Campbell, and Charlotte on its left, and Franklin, Pittsylvania,
and Halifax on its right, uniting with the Dan in Mecklenburg to form the Roanoke. Its length, in a straight line,
is about 110 miles, and by the general course of the river perhaps 200, and still more if all its windings are followed.
There are no large towns on the stream. The river is known as the Roanoke in the upper part of its course, in
Montgomery and Roanoke counties, .

The river and harbor bill of June 18, 1878, anthorized a survey of the river between Brook Neal and Roanoke
station, on the Richmond and Danville railroad, which was executed by Mr. 8. T. Abert, whose reports are to be
found in the reports of the Chief of Engineers, 1879, p. 622, and 1880, p. 780, By the act of March 3, 1879, the sum
of $5,000 was appropriated for the work of improving the navigation of the river between these points, and by that
of June 14, 1880, $7,500. The present project contemplates the securing of a navigable channel not less than 35 feet
wide and 2 feet deep through the ledges and sand-bars, and a slope of water-surface at the rapids not greater than
10 feet to the mile, the cost being estimated at $57,670. These are the only works of navigation projected on the
river. The stream is now navigable to Oole’s ferry, a distance of 45% miles, the depth being 1% feet at low Wftte?-

The Staunton river drains a total area of about 8,450 square miles. Proceeding up the river, its principal
‘tributaries from the north are, in their order, Bluestone creck, Ward’s fork, Falling river, Otter river, Goose creek,
and from the south, in the same order, Pig and Blackwater rivers.

The drainage-basin of the Staunton resembles that of the Dan 8o closely that a detailed description will not be
necessary, The map annexed will show its general form and dimensions. As regards the bed and banks of the
stream, the freshets, the facilities for storage, the soils, vegetation, people, and products, all the general remarks
which were made in the case of the Dan will apply also to the Staunton. The river takes its source, ]%O“’e",er’
considerably higher in the mountains than the Dan, its source being west of the Blue Ridge, through a gapin which
it passes at the northern edge of Franklin county. One of the effects of this will be, perhaps, to render the flow of
the streain more variable than thafiof the Dan, and from what I can learn its freshets seem to be rat}xer more
violent, the river rising between 30 and 40 feet above low water between Brook Neal and Roanoke station. Bub
another effect of the position of the sources of the river beyond the Blue Ridge will be that the amount and
distribution of the rainfall on its upper part will be different from what they ave in the basin of the Dan; and
although I am unable to state with accuracy to what extent or just in what way, it seems probable‘, fr(?m 1':he
Smithsonian charts, that the amount of rainfall will be rather less in the case of the Staunton, while its dlStl‘lbﬂtl;m
through the year will be a little more uniform—Iless rain falling in winter on the upper Staunton than on tlle
upper Dan. It does not seem improbable that the resultant effect of these changes will be to render the flow of the

Staunton, as a whole, smaller in proportion to its drainage area than that of the Dan, while the freshets of the
702
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former may, perhaps, b('a more violent. As a whole, however, the mean annual rainfall on the basin of the Staunton
may be taken a.t 42-44 inches, of which 12 fall in spring, 10 or 12 in summer, 10 in antumn, and 10 in winter.
The following table will show the declivity of the river: '

Staunton river—Table of declivity.

Place. wation | Thstunce bes | Fudl between | Yallln twoen
e thie Dtwesn points.t poinds I painte
Hiles. C Fel. L Mils Pet. |
arksville, moutl of TEVET 4unviniiien i cenernanaaetra ] 1] i :
. " . « . i S . 85
Toanoke stution, crossing of Richmond and Danville railroad st iy ! = 5 i
ol o Wh g N
Brook Neal, end of United States SUrTey covmen von vvvraaes conne .. i3 HAR! e 5 :
Crossing of Virginia Midland railvoad.........oo.oooiiii i, . . fu ! 0 145
Crossing of Atlantie, Minsinsippi and Olio railroad, 6 miles west of Salemt . oveeerveeeunno. 171 1,670 % il Wi
Crossing of Atlantie, Misaissippi and Ohio railroad, 1 mile west of Big Spring ooovvevenn.. ! 186 ¢ 1,945 3 AREER At 0

The elevations given were furnished by railroad officials, with the exception of those of Clarksville and Drook
Neal, which are calculuted from government reports. The distances were measurved on the mup, tollowing the
windings of the rivers as nearly as possible, and they are believed to be very nearly accurate, 4

In the twenty-second report of the hourd of public works of Virginin is u report on g survey of the Staunton
river by J.J. Couty. It is there stated that the fall from the Dun river, at the head of Nelson's istind—probably
at Skipwitl’s thoroughfare—to Brook Neal is 8485 feet in o distance of nearly 49 wiles, which agrees quite well
with the figures given above.

Mr. Abert states that, according to an old survey, the fall from Swmith'’s gup, where the river breaks through
the Blue Ridge, to Clarksville—a distance of 112 miles—is $22.61 feet, or, on the average, 2,88 fect per mile.

No records of gaugings heing at hand, I um again obliged to resort to estimates of flow and power hased on
the drainage areas.

The river is crossed by four railroads : by the Richmond and Dunville road at Roanoke station, ubout 22 miles
above Clarksville (by the river); by the Virginia Midlaud road at & poiut between Ward’s bridge and Leesville,
about 84 miles above Clarksville; and by the Atlantie, Mississippi and Ohio road at a point o little west of Sulem,
and about 174 miles above Clarksville; and farther on again, at a point some 1586 wiles above the sume place ; bt
as the two first-named roads cross the stream nearly at right ungles, all that portion of the river lving east of the
Blue Ridge is very inaccessible, as will be seen from the mayp, except that portion for u short distanee above the
crossing of the Virginia Midland road, which is aceessible from the branch of thut road extending to Roeky Mount,
Franklin county. That portion which lies west of the Bluoe Ridge is easy of aceess frum statious on the Atlantie,
Mississippi and Olido railvoad, which follows the valley of the stream for some distanec.

I found it difficalt to obtain much information regarding the water-power of the stream.  The country is thinly
settled, and the people have paid very little attention to the subject of water-power, there being only small grist-
and saw-mills, with a foundry or two, in the whole valley of the Staunton. The power at present utilized
iy tabulated Lelow from the returns of the enumerators, but regarding the available power 1 cannot present any
definite figures. There is no doubt, however, that the Staunton and its tributaries offer many valuable sites for
power, some of which could be rendered aTailable at a very small cost.  The fullowing brief notes comprrise all the
information that I was able to collect with the limited time at my disposal.

Below Roanoke station, although there are gsome rapids, very little power ever has been used, and only for
primitive grist- and saw-mills, the former running two or three sets of stones, The principal fall occurs at Tally's
falls, but regarding it I have no particulars.. The average width of the river in this section of its course iy
about 450 feet, but at Tally’s falls it is wider, and the channel is broken up with rocks and islands,

Between Roanoke station and Brook Neal the river is navigated by bateaux, and by a small steamer drawing
14 inches when loaded, which is, however, unable to navigate the streaw at low stages of the water. The land in
this vicinity is very fertile, and is believed to be the best tobaceo land in the state of Virginia. The width of the
river in this section varies from 260 to 300 feet, and the banks are 12 to 22 feet high, In November, 1877, a flood
oceurred, which was the highest known in this vicinity, the rise being 36.83 feet above low-water at Roanoke
station and 43 feet at one other point (Cole’s ferry); but the hanks being protected by s« continuous fringe of
willows, whose fibrous roots hold the soil together very effectively, are not much aficeted hy the carrent, even in
such heavy freshets,

The principal shoals between Roanoke station and DBrook Neal are given in the following table, taken from
Mr. Abert’s report. Whether these shoals are practically availuble for power I cinnot say, but it is evident that
none of the shoals present remarkable powers, like some of those on the D, :

Above Brook Neal there are several shoals with considerable fall, mention having been made of Seven Islands
shoal, just above Brook Neal, Rowark’s fulls, and Dudley’s fulls, There are also several small grist-mills ou the
stream, all having rongh wing-dams. There is said to be not a single dam entively across the stream, except perhaps

up in the mountains,
T
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The estimates of power given in the latter part of the table are entitled to little reliance,
to give a rough idea of the available power of the river as compared with that of the Dan.
much out of the way, they are wrong for both rivers probably, because similar suppositio
both cases. ,

and are only inserteq
If these estimates grg
18 have been made in

Staunton river—Summary of power.

5
g Refufull Total fll.  § Hovse-power availall, grous
&}
. k a
L]
Locality. g% g = 1, ’E.
D g A
gLl o8 4, s | s | B EE B Y
g g8 5154 g
s | E | AN B LR
A A {2 & |dik| & o S § : g |8
MMiles, [Sq.me.fIn. In. |(IniIn|  In. Feet. | Feet.
Clarle’s Bhoal .veeeecaann et iiian e rc e anens 25,08 |--cenn -t 12| 10-12 110 [ 10 | 4244 § 0.801 | 1,640
BT 13514 T: B T O U 27,39 [«eween-- 12 10-12 110 |10 | 4244 § 0.604 650 ...
Horgeback shoal 28.26 {vearnnnn 12} 10-12 [ 10 | 10 | 42-44 | 6.426 | 18,800 |..
Hawlk Mountain shoal 8277 |eueran 12 1012 [ 10 (10 | 4244 | 8.774 | 2,450 ..
Cove shoal No. 3 . . 34,00 |.conno. f 121} 10-12 ) 30 | 10 | 42-44 § 0.707 | 2,180
Covo BhORI NG, 2 ceveneiiiiieimiimame v cmnr e ca e r e annneas 34.70 {........ 12 10-12 | 10 {10 | 42-44 § 0.247 | 1,920
Cove Shoal Mo. L o ieiiiiiae i actaannarctace s cmrasasacaaanneass 36.67 f......- 120 10-12110 0101 42448 0,981 ) 9,420 )...
Britton's 810nl.. cceeceieiens i reieir e sre s i cre e B8.84 lo.a....s 12 10-12 | 10 {10 | 4244 § 1.411 [ 1,780 ...
Tennis’ AM «veeeeneaioer ettt cerraabaaaconeeann 41,25 1........ 12| 10-12 | 10 [ 10 | 42-44 § 0.9079 890 f..
Rice's shoal....eeuu.en SR 41,03 {.-...... 12 10-12 | 10 | 10 | 4244 § 1.301 | 1,870
Michael’s dam -- 43.48 |........ 12 | 10-12 | 10 | 10 | 42-44 % 0,500 186
Bruce's shoal ........ 43.86 |....... 12 | 10-12 (10 | 10 | d42-44 § 2.045 | 10,970 §........
Kirkpatrick's shoal..... BT L LTI TTPIY POOI IR 45,86 [....... 121 10-12 | 10 |10 | 4244 § 2.733 | 7,510
Henry's 8H0AL. . van i e ieeeccenmnraee e 40,79 [.ouiean. 127 10-12 | 10 | 10 | 4244 § 2408 | 4,425 ...
Miller's shoal coereneevannan. o 5123 |........ 120 10-12 | 10 [ 10 | 42-44 f 0,996 785
White Rock falls L0 |eeawnn B 190 10-12 | 10 | 10 | 42-44 § 3,000 | 1,075
Between mouth.. ...l . 0 3,450 Miles.
10-12 | 10 2 86, 00 b4
and mouth of Falling river...... 54 2,722 } 12 . 10 4 :
Between mouth of Falling river... 64 2, 600 2
' 2 12 | 10 2-44 £ 125.0 26§ 6,100 & 8,500 ] 8,
and mouth of Obber TIVer. vaerevassin i aieraiiansremaercnens 80 2,257 3 12 1012 e 5.0 ’ T,00 | 28804800
Between mouth of Otter river.....cvivenvneesviarinnniicivucnn, 80 1,802
. - . 0 2 2 9,500 s
and mouth of Goose river ... . [ 1,83(3} 12 20-1210 110 | 424§ 60.0% TR 2275 | 376 |10, 51
Between mouth of Goose river 01 1, 666 o
- - . 2,000 | 2,6 10, 500 976
andmouth of Pig river...u....... 102 1, 600 } 12| 2032110 10 -4 | 0.0 u ' 000 | 30 &
Botween mouth of PIg Tvor.coee e eees correnennreesrereeensnnn 102 1,088
- — L0t 250 | 1,6 7,850 | 1,000
and month of BInekwater river. ..., ceivrerseiiennicarannnesnn. 113 1,048 1] 10-12 10 10 | 42~44 § 70.04 L 0817 '
Between mouth of Blackwater HIver ..ccoveeverrenerienieaenaens 113 730 o
' ‘ . 0: 8,000 | 4,200 19,000 | 4,80
and railroad crossing mear Salen . o.vveeeiieran e venianneanes 174 250 } 121 10-12 ) 101 10| 4244 3800 o q,‘ ! ' '
5
Total botween monthand Solem..on. v er e i niiinee e cnnannnes { 172 2'53':? } 121 10-12 | 10 [ 10 | 42-44 § 800.04- 174 | 20,025 | 25,850 | 99,850 | 28,650

*Seo pages 18 to 21.

TRIBUTARIES OF THE STAUNTON RIVER.

The first tributary met with in aseending the river is Bluestone creek, entering from the north in Mecklenburg
county, about 3 miles above Clarksville, its sourees being in Charlotte county, and its general course nearly south.
Its length is about 17 miles, and its drainage area about 85 square miles. Details regarding its water-power could
not be obtainerd.

The next stream worth mentioning is Ward’s fork, also from the north, and draining an area of 1.91 SQ:W:B
miles, entirely in Charlotte county. Itscoarse is nearly south, and its length, in @ straight line, about 20 miles, .l‘llfg
stream is sometimes known as the Little Roanoke. Regarding its available power I have no data. Thab Wl.lldl 15
used is tabulated beyond. The elevation of the stream at the crossing of the Richmond and Danville railroad,
some ¢ miles from its mouth, is 322 fect. :

Falling river, the next tributary worth naming, enters the ‘river about 2 miles below Brook Neal, trozn tl,la
novth.  Its length is about 25 miles along its general course, and it drains an avea of about 213 square mﬂeﬁ "
Camplell and Appomattox counties. It has considerable fall, and is said to be a good stream for power, runm;l)g
several saw- and grist-mills and a foundry, all herein tabulated. Details of its available power could not‘_ te‘
obtained with the time at disposal. In fact, examinations of all these streams would be necessary if any ﬂcc“m_;"‘
coneeption ol their value for power is to be formed. The information given by mosk persons with wlx()lrtlhG
orresponded in this scetion of the country was very general, being mostly confined to statements that t
streams had “a rapid {all”, “plenty of sites for manufacturing establishments”, and the like. ) he

Ofter viveris the next considerable tributary, being larger than any thus far mentioned, It rises neMmse
Peals of Otter, in the Blue Ridge, in the northwestern part of Bedford county, whence it pursues a general ¢0

‘ iles
nearly southeast through Bedford and Campbell counties, entering the Staunton in the latter county, about tm
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below the crossing of the Virginia Midland railrosd.  Although there are very few mills on the stream, as will be
seen by turning to the table, it is said to be an exeellent streafl for power, and it must certainly have a very large
fall, descending, as it does, from the Blue Ridge. Its length is about 335 wmiles, following its general cour;;o, and
it drains an area of 365 squave miles. It water-power wust be very cousitlerable, und 1 think there is no doubt
that fine sites may be found along it at many points, althongh I heard of no particular ones,

The next tributary, the Goose river, enters the Staunton trom the north at Leesville, ubout 7 miles, by the stream,
ahove the crossing of' the Virginia Midland railroad. It rises, like the Otter river, on the eastern slope of the Blue
Ridge, and flows during its whole course nearly parallel to the latter stream, which it much resembles in general
character. Its length is about the same, but its drainage area smadler, viz, 280 square wiles. Like the Otter, ity

ater-power is utilized only for a few small grist, and saw-mills, although its available power must be considerable.

Pig river, from the south, is the next important tributury, being in fact the largest tributary of the Staunton.
It rises in the Blue Ridge near the southwestern corner of Franklin, pursues a course nearly east through that
county and into Pittsylvania, where it makes a bend to the north and enters the Staunton about 11 miles, by the
river, above Leesville, its total length, following its general course, being ahout 45 or 50 miles, and its drainage area
about 413 square miles. Tt receives as tributaries several large creeks, all of which are said to a flord good power,
The Pig river is a rapid stream, and probably affords many sites for power—in fact, there seems no doubt that it
does—Dbut it is scarcely used at all, as the table of statistics shows.

The last tributary of the Staunton worth mentioning specially is Blackwater river, which rises in the western
part of Franklin county, pursues a course nearly parallel to that of Pig river, und joins the Staunton about a mile
above the northeast corner of Franklin county. Its total length, following its general course, is abo ut 35 miles, and
its drainage area 313 square miles, It is fair to conclude that its general character is nearly the same as that of
Pig river, and that it affords a very large amount of ununtilized power.

The information which I am able to present regarding these tributaries of the Staunton, potwithstanding
the large amounts of power they possess, is very meager, and this is due to several eauses, among which may be
mentioned their inaccessibility in general, and the fact that so little power is used on them that it is diffienlt to find

~persons well acquainted with their water-power. It is also due in great measure to the fact that, unlike the streams
farther south, their declivities are, on the whole, quite uniform, with few precipitous falls. As regards their general
character, their banks are said to be good as a rule, and their beds are gravel and sand, with rock never at & great
depth, and sometimes at the surface. Most of the low grounds along their banks are subject to overflow in times
of freshet, the latter being severe, but short. This region is, in fact, & sort of a transition district from the glacial
region of the north, wherce the streams flow in beds of gravel and sand, cut down into the deposits of glacial drift,
and with uniform declivities, and the non-glacial southern region, where drift-deposits do not occur, except in the
eastern division, and where the streams pour often over ledges of rock which cross their eourse, falling often 20 to
50 feet in a few hundred, and without having evened out their beds to a uniform declivity and obliterated these
falls by filling them np with deposits brought down from above.

While the streams of the middle states have comparatively few precipitous falls, those of the southern Atlantic
states have many. But although there are no drift-deposits in the middle and western divisions of these states,
there are quite extensive deposits of gravel and sand which owe their origin to other causes; and there will be
occasion to show that many of the southern streams are gradually filling up and evening out their beds to a uniform
declivity, as the streams of the middle states have already done. .

The following table contains some estimates of the flow of the Staunton and its tributaries, not entitled to much
confidence, but serving to give a rough idea of the power they would afford (see pages 18 to 21):

. Staunton river and tributarics— Table of estimated flow and power.
Rainfall, Flow, peraecond. Horso-power availuble, 1 foot fall, gross,
. EEIRE £ 8 [k
ﬁ River and place. 3 4 Es | 4 P P ‘;. g g
2 ' . ] g5 E' - |
i 5 g8 | . E B3 B iRl 5 | B3 B! £§
. ElEl g8 (B f s | £ | EF g2 2 B: | £2 | BR
Fi g 218 g L O & g 5
_____ A & & | <1 F | & b E = A 2 2 13 |3
E Sq.miles.} In. In. In, | In. In. Cu. ft. Cu. f1. ; . ft. I Cu. Jt. !
! Btaunton, at MOUth .evsenuncrnnreans 3,450 12| 10-12 10 10 S-44 635 759 2,760 | 867 4.5 L% 318.6 8.5
i Staunton, above Bluestone . ... . 3,365 12 10-12 10 10 4244 605 T40 2,690 1 B4D 8.8 B4.1 866.0 0.0
Staunton, above Ward's fork. ........ s,03| 12| 10-12] 10| 10 444 518 667 2,45 | (2 B TR, w0 808
Staunton, above Falling river........ 2, 509 121 10-12 10 10| 4244 450 050 2,000 ¢ 630 L1 [ \ 2200 i 7.8
Staunton, above Otter river.... 1,892 121 10-12 10 10 1 4244 a1 807 1, 600 l 454 36.5 451 X’ 1840 : .’vl 1
Staunton, above Goose river... 1,656 12| 10-12| 10| 10 4244 256 Suh 1,802 ki) 9.2 ATl 15000 . w4
Staunton, nbove Pigviver ...o..eeeen 1,088 121 10-12 10 10} 42-44 183 ¢ 218 847 i 260 185 .8 ied. v : wE 4
Staunton, above Blackwater river.,.. 7T30) 12 0.1 10 10| 4944 108 148 643 | 167 12.4 16,6, 730, 8.0
BINCstone erek. .., vurereresnsveneess 11 ] 12t q0-12) 100 100 42 ..o e l ......................................... [ FP

1012 w p—voL 16——45 . T
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Table of estimated flow and power—Continued.
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Rainfall. TFlow, per second. Horse-power available, 1 foof, g @
— 1 81058,
g E 13 |k e lg |5
River and place. i T = | ]
’ e g lal g g8 | g% | & e | fe |5
ES 9| 2 E g & Bg ki g3 : i 8 §§
AN EEAE R N AN S LR A
31 B : S : ; @
A & | a |2 |B| ¥ | - =] A ' g g §
8q. miles. | Tn. In, | In. | In. In. Cu. =
Ward's fork (Little Roanoke) ....... 85 121 1012 10 10 | 42-44
Falling river. .o coveernirnnninniinnnss 213 12| 10-12 10 10 | 42-44
(02075315 A=) 865 12| 10-12 10 10 | 42-44 T
GOOB® TIVEL +ee oo ceemeeecaemaeannes 980§ 12| 10-12| 10| 10| 4244 5.4
PG TATOT. e e eeeeeerreeeaeceneeenns gzl 12| w12 10| 10| 4244 . y 2
Blackwater river......ccvceenaens 3180 12| 10124 10{ 10| 42-44 44 62 275 71 5.0 11 3]: ) lg'i
Roanoke river and tributaries—TLable of power utilized.
s |3 g’g
Name of stream. Tributery to what, State. County. Kind of mill. :a % ,3;
R
. . Feet,
RoanoKo TIvOr .. iavsermnranicanrranraneas Alhemarle sound ..... North Carolina . ...... Bertio.wwnwiriiniienaas Saw........ [ ) B PR %
. Northampton.. .| Flour and grist 27 18
Halifax ooovianoial, 21 B[ 1o
...... [ 1t 18} 10
...... ({0 I 21 8B 15 ..
...... Ao, 1| 18] 15
Mecklenburg ......... 2] 1§ a4
..... QO cvevieaniecae] BAW oo i vns 20 13 4
Tributaries of .| ‘Washington .......... Tlourand grisb....... 21 18| 2
J Bertio coaieeiinrena. e @0 e 4 34y o
...... L 113 s 2] 16 3
Martin ..., .o..eenaeen el 21 1) 4
do...... .| Flour and grist . 3] 8 4
.| Northawmpton. . ..do.. 8| 20| 8
Warren...._. o 7| 111 18
oo SaAW.eiiiiiiiiiinaeans 4 B B
Grranville Tlour and grist.......| 13| 178 18
.| Tobaceo...c.enamoens 1| lo| 8
SOW ccnene tieenaaiians 41 b0y @
PR (L SR, g 10} 1M
Tlour sud grist. ..... 171 260 81
Cotton-gin...ocevennen 1y 3} 18
DAD TIVET. cavarmnaunceactrvreemmcnmave sennnnnns TFlour and grish -...... 3 2| 6
JON 1 SN 2] %| &
Saw and planing 1 7 %
Toundry and machine.! 2| 17| M
ghop.
. o Btokes .eeenneanienn Flour and grigh......- 91 2| B
HFCOTIver. . mee e ininviarieienmen s sciannas J Person...eoun.... 2| | ¥
...... 1 PR . 2 B ¥
Caswell.......... Tlour and grist ......- 3| 4} 4
. .| Halifax.......... B SR 2f 18 B
s oo 0 comecaeeee] SAW e e 1) 8/ ¥
Bannister river -« .c.eeeiii e 07+ JIN FOTY [ C R Pittaylvania .. .oovuvnn Tlour and grist....... 3] #p 4
0. TR PR ({0 S ALK <o eeeeeernnans S I SO 3, 95 M8
...... QO aeccnmcceenns]| BBW it 1} 10 2:
S B At LR LR EECR R e TR R PEY PP (31 T - Tobaeeo .ur---:- 1y W 1_,'
Smith's river...... e enrnsenee e Cotton factory........| 1] 30} 18
______ A0 aeonmn i | Woolen factory......| 1| 38 st
...... A0 -eveeeeennn.-| Flour and grist....... 1 22 zg
...... A0 oo eeeeeaes] BOW eeenar vemneeene| LB *35
...... A0 oo | Millwrighting ooeeeer] 11 2 "
HeNTY oceceeeaeanennnn Flour and grist. .-cve-| 2 fg o
...... A0 covennvnniennns] BAW eos wemnoiener 8 "
Patrick .oveoeenen-s Flour and grist .- oo
L £ L O Rockingham . ! 151 16
) Viginia PALTICK coneeeneeeeenes N
Other tributaries of. c...o...oveeiniieiinan.. Doecerennnninans, North Caroling ....... Granvillo veveunnieannn]ovns s !
27 TN AR [0 TR M [ (U 20
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Table of power ulilized—Continyed,
. | f
Name of stream, Tributary to what. Biate, ! {eanty, . Kind o1 muiil. E
| 3 £
Other tributaries of. co.vveeneiiiiin e, Dan river......... seeni North Caroling .......| Person. o oo.en oo BV i e e
Floyr amigrint ..o ...
P (T, e
...... Ao oenie BUW el e e
...... L T P Agrieultaral  fple | i
! pHIDIREN i !
Flonr wnsd grist . .onvens i
BaW e ‘ ‘
S Blackswithing. .. 1
£ Flour and grist oo T ;
Do.. : CRAW e T R T
Halifag oo ovvoien Fhonr apd grist  eeeeas R U S ]
........ el Baw e Lt TLE B 1
‘ Poundry . oo I N [
D Agricnitural  imple. | 3 4
I mments. ; |
U FLonr uned srist .. 1% | 413
Da.. Baw ... Ly 0
‘ Flour upd grist ... It ‘ 24
! BRW e e 6. 181
(l S PR USRS I SR D Agriculturadl  Imples 11 20
| menty. ' |
} B 11N PR 1 N PR B ovene s emensd TOAEHET e o e 1 B 6
L D0 a0 e PatricR Flour and grist . . 1,o1mio18
SEATOLON v e eveaaeeee cacenens rerrraennaaen o | 1 T}
S D E R
....... o Flour and grist .......; 1 10 25
A6 oeeien e Campledl o0 e e B 14E 13D
do o tedfurd. e ERERE oo
1 H 7
1o 1g
1010 16
? g R
g0 A% 45
I
1) 1o 2
Little ROATOKO. « e cvvevrnirnnsiansnnenenns S 20 a0
1 ‘ 7 1n
Talling ereek oovveenees breenremrreaeeraneananas 1w oo
BeodnL T
U
1 W
i [ HE ]
Otterriver...cooiiviiciiiiianaas Micresrassssenaan 37 4 6
30 45w
o . PWenlet oona 1. beomens
do Flowr and grist ... 1, ¢ Lo
Go0Se TIVET evenr anvnns beerurmer e aa do Sy fio 7T
il BUW e ceennianens 4 oo
D71 U P do Tlonr and grist ... 4° ... P
Lo el BAW i chimmanea 1. 16 ; %
PHETSITANS 3 634 TP Ao Flonr und grisg EREC o
[1 : . . blou
Other tributaries of........... veresenereees venana R {1 S | Halifax .. Flour and grist . ...... 6 & 11
¢ Charlotte ... B COUUDPIIUUUUUUIUE S 1)l B L1 L1
DEAW e el 20 4L
5 Flour and grist ....... 8 100y faw
i B i e e nnn s 23 ey 6h
‘ C Flont and grist . ......| 15| 220 | 253
CSaw ... 10| 151 188
Flour und grist ... ... 1 18 2
AW L it iaen o 2 6| a6
. I TRUDURRUUDRU B 3 B B
P PP {1 I Flour and grist . ... | 21 310 307
I (T OO | Wheelwrighting......| 1} 18 4
..| Roanoke..............] Flour and grist.......; 13 176 252
ORI ' USRS IO A0 civrennnnanes | BAW covern cvennraennne] - 8| 100 205
o7 VO PPN | . S PR Pt PP (11 RN veers! FOUBALY cavnesovinnens 1 7 4
1 1 JPRRPURURIIS SRS [ B e Portilizers ...o.oconwe] 10 221 15
DOveorrsennnnnnnn cvenrl0srrernerens on.| Montgomery ......-..| Flour snd grist ....... 21 a1 o8
i
—y




48-7) 4 WATER-POWER OF THE UNITED STATES.

IIIL—THE TAR RIVER AND TRIBUTARIES.

THE TAR RIVER.

This river talles its rise in Person and Granville counties, North Carolina, flows in a Southeasterly divection
through Franklin, Nash, Edgecombe, and Pitt counties, and empties into the Pamlico river, in Beaufort, near the
town of Washington, its length; in a straight line, being about 120 miles, and by the river perhaps 175, The Drineipa}
towns on the stream are Washington, Greenville, Tarboro’, Rocky Mount, and Louisburg. Tarbord’, 53 miles from
Painlico river, is the head of navigation, and itds hoped to secure ultimately a channel 3 feet in depth at aj) stages
of the water up to this point, but at present this depth exists only during nine months of the year. The obstructions
to navigation consist of stumps, snags, fallen trees, and artificial obstructions placed there during the war,

The river drains an area of about 3,000 square.miles, the greater part of which lies north of the stream, frop
which side the prineipal tributaries—Swift and Fishing creeks—enter, draining, respectively, 340 and 760 8qQuare
miles. The stream crosses the fall-line at Rocky Mount, below which point there is no water-power. The genew)
character of the drainage-basin resembles that of -the Roanoke. The leading productions are tobacco, corn, and
cotton, most of the cotton being raised in the eastern part, and most of the tobacco in the western. There are no
lakes ip the basin. The bed of the stream above the fall-line is rock in places, but generally sand, clay, gravel, or
mud, the declivity of the stream being quite uniform, Above Rocky Mount the bottoms are narrower than on the
Roanolke, and the banks are generally high enough to confine the river, exceptin very heavy freshets. Below Rocky
Mount the banks are often overflowed, the river rising sometimes 25 feet at Tarboro'.

' The average annual rainfall on the basin of the Tar is about 50 inches, but above the fall-line it is less—about
46 or 48 inches, distributed nearly as follows: Spring, 12; summer, 14; autumn, 10; winter, 11.

The tall of the stream below Rocky Mount is said not to exceed 1 or 1} feet per mile, making the total fall below
that point between 50 and 75 feet. The elevation of the stream at the crossing of the Raleigh and Gaston railroad is
188 feet,* making the fall between that point and the head of the fall at Rocky Mount about 2 feet to the mile or
less, the distance being in the neighborhood of 60 miles. No gaugings of the stream are on record.

Ascending the stream the water-powers met with are as follows: ‘

Battle’s cotton factory, at Rocky Mount, known as the Rocky Mount mill, is situated on the fall-line, The
dam extends entirely across the river in a broken line, part being artificial, and part natural rock. The artificial
part is of granite, 600 feet long, and averaging 9.2 feet in height, and was built in 1854 at a cost of 10,000, It backs
the water up only a very few hundred feet, forming no pond of any consequence. The bed of the stream is solid
rock and the banks moderately high, affording safe building-sites. There is considerable fall in the stream for several
hundred yards above the dam, which could probably be raised some four feet or so without doing any damage, and
backing the water up to the head of a slight rift called Goodson’s falls (half a mile above the dam), above which the
river is sluggish for a long distance. A race 191 feet long leads from the dam to the cotton factory, where a head
and fall of 16 feet: 10 inches is used, with a turbine-wheel giving 1556 horse-power. No steam-power is used, the water-
power being ample, and there being an excess of water at all times, except in very low stages of the river. In
adglition to the cotton factory there is a grist- and flonr-mill located at the dam, run by two overshot wheels, with 14§
feet fall and about 40 horse-power; also a saw-mill run by a turbine-wheel, with 12 feet fall and about 30 horsg-
power, and a second turbine-wheel, running a cotton-gin, with about 10 horse-power. The total power used ab this
place is therefore about 235 horse-power. It is said that the first cotton-mill in the state of North Carolina was
built at this place in 1817,

The drainage area above this place is about 768 square miles, and the mean annual rainfall about 47 inches,
already stated. No gaugings of the river having been made, I have been obliged to estimate the flow and the power
with the results given in the following table. The total available fall may be taken as 20 feet:

" Power on the Tar river at Rocky Mount.

Utilized.
, | per, oqntz‘on{
Drainage Tlow per . -1 T
Character of flow, (seepages 18 to 21.) m-ea.g Fall. | o ? Available horse-power, gross. Horso- Pall. utilized.
power, net.
. .
Sq. miles. | Feet. | Gubicfeet. | 1 foot foll. | 16§ foot fall. | 20 footfall. Foat.
YT r T e R 125 14.0 235 280
Minimure low L ELCLILT R TTTDRPIPRRT PN, 708 % 150 17.0 286 340 295 | 12-108 188
Maximum, With 860148, cu.vivuin i iecineiiia e 675 76.8 1,203 1,536
LOW 860801, ATY FeATB- .o v\ vrreneenrenaamenrnnaassonaan 170 10.2 323 384

- eneral
* For the elavations on the Raleigh and Glaston railroad and the Raleigh and Augusta Air-Line railroad I am indebted to the g
qanager, Mr, John C. Winder.
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In very low stages of the river the water is drawn down in the pond below the crest of the dam sometimes to
the extent of 6 inches; but as the pond is very small, this does not indicate that the power used is much in excess of
that due to the natural flow, but only that the latter is completely utilized. Neither is Mr. Battle troubled, to any
great extent, by freshets, being only obliged to stop at most a few days in the year. The dam was partially carried
away in 1875, but no great damage wus done.  There is never uny trouble with ice,

The estimates given in the above table for the power available, with storage, although it might be approximated
to in the case of the Tar, whose drainage-basin is, in the upper parts, favoralle in places for the eonstrnetion of
reservoirs, according to Professor Kerr, yet the use of this method of inereasing the power would probably, as in
the case of the Roanoke, be found expensive and impracticable, on aceount of the necessity of overflowing lands
which are the most fertile and the best adapted to enltivation in the whole basin, and on acconnt of the distance
of the reservoir-sites from the fall-line. As the facrory is almost on the line of the Wilmingtou und Weldon
ailroad, the facilities for transport ave excellent.  Although the Trealth of this part of the state is not so good as
that of the western part, no great difficulty is expericneed on this aceonnt.

Above Battle’s the river is sluggish for some distance, after which the fall becomes eonsideralily greater, On
the upper part of the river there are ouly saw- and grist-mills, and there are no sites of importance not used,
although on the upper part of the stream, and on its tributaries, there are many places where power could be
obtained by damming.

Between Mr. Battle’s and Louisburg there are two small grist-mills and gins; the lower one a small mill with
& feet fall, the dam being 215 feet long and 6 feet high, built of wood, at a cost of $600, aud throwing the water
hack 14 miles; and the upper one, that of Mr, N. R, Strickland, a saw- and gristanill, with a dam of wood and stone
180 feet long, 7 feet high, and costing $1,000, and backing the water 7 miles, with an average width of 150 feet.
At this mill a fall of 7 feet is used, and about 50 horse-power, net, with a waste of water all the time, except in
times of extreme drought.

At Louisburg Col. 4. I, Jones has a saw- and grist-mill using 8 feet fall and ranning {ull capacity all the time,
with water wasting. The dam is of rock, 250 feet long and 8 feet Ligh, throwing the water back 2 miles, with an
average width of 150 feet; a power of about 63 or 75 horse-power is said to be used,

Above this there are no mills of importance. It will be seen that the water-power of the Tar river does not
amount to mueh, being almost all obtained by damming, and there being no fall of any consequence except that
at Battles.

Tar river—Summary of power.

E Rainfall. Total fall. | Horse-power nvaﬁahle, grops. 1 Ttilized. E
E ‘ ‘ ; ‘ : pe ;S
g | 3 EE B E Y
Locality. & E [ & . Be | 5. I €% | Remarks
: . g g% | F E I
g | & g |4 L £ 88 Bf  gE| i EE
o o L] B =4 g | = % Fau o
S e ElE 2 8 5% B fF g Ee |
] | g1 B | € g1 % | B E 1B |4 E = £
Al ks &2 EIElEEg & (2 & | & & |~
Miles. | Sg.ms.\ Tn. | In. | In. | In. | In. | Feet. | Feet. i ; - Fest.
Battlw'smilla.c.coe vrvvnne 204 768 2000 2,800 280 G40 1,536 384 A 1 ] 138 i Only natural
, . i i ; i fallonriver,
Vivoratti’s mill .oooe.ennes 34+ 015 12 14 16 11 4714 8 RREERPEN ] pLiT 450 ( IHE .. ... B0 f....... : Mill at dam,
Strickland’s mill..... deean 464 565 7 { B84 83 | 90 . 7 o) ‘t 500 154 l
Lowishurg coevvrverunanaens) Tk 383 8 s 4% 600 W 60 [t] g 00 }
*Between head of Battle's | ( 28x 768 l [ : ' : !
| Miles. . . o ; .
shoal, 12 14| 10 11| 47§ 10x 1 60s GT0 L 1,200 5,700 1,075 fcee. .. L2000 § aeaens
and Raleigh and Gaston l J i ) ‘ | !
railroad.....ooennin.. U 080 270 | i » ! ‘ |

* Theae fignres are too inexact to be of any practical valne, and moreover these amounts of power are not practically available.
t8ee pages 18 to 21. :
TRIBUTARIER OF THE TAR RIVER.

Tishing creek is the first important tributary met with in ascending the stream, It rises in Warren county,
forms for some distance the boundary-line between Halifax, on the north, and Nuash and Tdgecombe on the south,
and empties into the Tar in the latter connty. Its length, measured in o straight line, is a,bm}t 50 miles, aud its
drainage area 760 square miles. Its only tributary worth mentioning iy Little Fishing creek, which e,r"lters from the
north. The stream crosses the fall-line near Enfield, and the general eharacter of its drainage-basin is the same ag
that of the Tar river. The water-power of the stream is not extensive, and is used for saw- and grist-mills, cotton-
ging, and one cotton factory. ) . ~

The first power is that of Dr. J. T, Bellamy, at the fall-line, 4 miles from Enfield, where there are a saw- and

grist-mill, gin, and cotton-yarn mill. The dam is of stone, built in 1857, at & cost of §9,000, and is 160 fget long
T
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rand 12 feeb high, backing the water about 3 miles, and overflowing some 200 acres of swamp-land 1o an gyer
depth of perhaps 7 or 8 feet. At one end of the dam is the cotton factory, and at the other the saw- and ‘iWer'a,ge
all using a fall of 12 feet and & total of about 50 horse-power, of which the factory uses perhaps 30, Withg::fl“%}lls,
wheel, and with always a waste of water. The drainage area above this place being about 500 square mi]e{: i
the rainfall 47 inches, I would judge the available power to be at least 100 horse-power in the 1 ; 81
. ) . ) ’ 0% season of dpy
years, 125 in the low season of ordinary years, and twice that amount, or more, during nine months—these poy :
being gross, but doubtless capable of being increased to a very large extent by drawing down the water in thle "
during working hours, This site is 4 miles from the railroad. Tong

The next power is that of William Burnett, 6 miles west of the railroad, at Millbrook. The dam is wood (erib
work), filled with stone, 260 feet long and 8 feet high, backing the water about three-fourths of a mile but noé
throwing it out of its banks. A race 60 feet long leads to the mill—a grist- and saw-mill—where a fall of ,5 feet (%)
is used. The amount of water in the stream here is probably about the same as at Bellamy’s. If the availabla
fall is 8 feet, the available power is therefore about two-thirds of that at the latter place. The bed of the Tivey
here is rock, and very favorable for a-dam.

The remaining powers on this creek and its tributaries are not worthy of special mention, They are included
in the table below. The grist-mills generally have one, two, or three run of stones.

On the whole, as far as could be ascertained, the stream is not of much value for water-power, on account of
its small fall and its variable flow. I heard of no good sites not used, but there are probably places where a certain
amount of power could be obtained by damming.

Swift creek rises in Warren and Granville counties, where i6 is called Sandy creek; flows through Franklin,
Nash, and Bdgecombe, joining the Tar about 7 miles above the mouth of Fishing creel, its length, in a straight
line, being about 50 miles, and draining an area of about 350 square miles. In general character it is similar
to Fishing creck, but is said to be more sluggish, and to have lower banks. Its water-power is not valuable, and I
heard of no sites not occupied. The power utilized will be found in the table. The mills are saw- and grist-mills,
cotton-gins, and one cotton-yarn factory, at Laurel, belonging to Col. J. F. Jones. The latter is the most im-
portant of the utilized powers. The dam is of wood and stone, 100 feet long, 5 feet high, backing the water one
mile, and giving a fall of 12 feef, with a race 60 feet long. The power is used for a grist- and saw-mill, and for
cotton-yarn factory, with 612 spindles, using perhaps, in all, 30 or 40 horse-power.

The remaining tributaries to the Tar river are of no importance, and the only mills on them are small saw-mills
and grist-mills with one or two run of stones. The smaller streams nearly dry up in summer, and many of the
mills have to stop grinding. The table for the utilized power of the Tar and its tributaries is compiled from the
returns of the enumerators:

Table of power utilized on Tar river and its tributaries.

-
4185
- | A%
Stream, Tributary to what. State, County. ind of mill. E g ;
(=3
R
- Z |8 |H
Feet.
Cotton factory......-. 1017 1%
TFlour and grist -...... 3| 203 85
(ST 1|12 30
Cotton-gin 3| o 2
Tlour and grist -...... 1 9 0
BAW ceeeevreiaianerens 1) 9 %
.l Flour and grist ....... g 00 | 1B
5110 P 5] 6 9
Cotton factory .....-.. 1] 12 30
TFlour and grist....... 2] 18 #
Saw 2 10 40
Flour and grist 71100 | 148
1] 7 30
----- 2410, 35
ceee el a
'anv 1112, B
Cotton factory ..- 1] 12 2'03
Flour and grist ......- 6| 20 !
...... Q0 vasrmaannnnens 4120 i
Saw Loz i %
................ :
Flour and grist ....--- 3| 8 Zo
D ferrern
BAW cornranaaaeney
67
Flour and grist ... ---- 4 02 o
TN U DRI PPPPR 4%
| Baw ... eeeeenast 1 z ;:
.| Agricultural imple- 1
ments,
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Table of power utilized on Tar river and ity tributaries—Continued,

H | & \
Stroam. Tributary to what. State. : County. ' Kuwdofmu. | E B TE
| ERER
_____ . ; ERE-R-
‘{ i i Feet. i
B North Caroling ..ovvod Wl oovneioiinnn . Cottongin......oo... I A |
............... Frunkbn.... ... Flonrasdgeist ..o o est
el e B , 163
cedln e Cottonegin Lo : : 14
Cewdln Leathsr ... .. . 1) If IR 1
: WUTFET - e o vanen Flour und grisg , o
el B e . 15! 2
[ L PR s R Granville oL P Floprand grist .. ... 186
108

[ f ...... R PR : U BUW e el

IV.—THE NEUSE RIVER AND TRIBUTARIES.

Drainage-busin of the Neuse river, Nurth Carolina.

DRAINAGE AREAS.
Bauare miles,

Neuse Tiver, 06 MOt . oo oo et i crreas e e e Mo v e emren et et s annnn H, 20
Neuse river, at New Berne ... oovoimemann i ociieian v mereemnascranesaan e e eeeneasanenan 4,250
Neuse Tiver, 2t GOIARDOTO ..o oo it e it ettt e rcrt crr et s e mn e rn e eaa aaas 2,451
Neuse river, at Smithield . o« . oo onoaun e i e i e et n e rern e e e s e e amaas 1,917

Nonse Tiver, A MUY ccu e v oas ce e e i et et see m e et air enn ceeetane s s s aaee (L2
Neuse Tiver, a6 Paper-Inill ..ot i e e e s et e ren e e e e s v nane e ee GO0
Contentnea creel, ot MOUEH ... oo. oot et it it ireet b eee e e e e e se e en er s sn e e eneaae S

Tittlo Tiver, At MO . co0 ccer it in e re e et i e e s e ran et nn e s savnn s rmenn e S
Little Tiver, at LoWell oucnnn iioianiee e et et tnee aes e ee eesaenes it a s aneeaa s tanna o nn 195
Flab piver, ot MOULIL Loy e e e o it e e en e et e mmas e o 1456
Little TIVer, ab MOUEI con o ve et ee cee e e e e e e na e s euwees navssse s asae wnas 1

PR e aeenn . 154

Eno river, at mowth .. coosimemen cans e e

THE NEUSE RIVER

The Neuse river is formed in the northwest corner of Wake county, North Carolina, by the union of three
small streams, the Kno, Flat, and Little rivers, which themselves take their rise in Person and Orange counties.
The Nenase flows in a general southeasterly direetion through Walke, Johuston, Wayne, Lenoir, and Craven counties,
emptying into Pamlico sound below New Derne, its general course, in its lower and navigable portion, heing more
nearly east. It forms for a short distance the houndary between Granville and Wake ecounties, and, near its moutl,
Letween Lenoir, Pitt, and Pamlico on its left and Craven on its right. s length above New Berne, measured
in a straight line, is about 150 miles, but it is much greater following the river, which is very tortanous in places.
The prineipal towns on the stream are New Berne (population 6,443), Kinston (population 1,216), Goldshoro’
(population 1,983), Smithfield, and Hillsbore', the Jast being on the Eno.  The head of navigation on the river is
Smithfield, about 160 miles above New Berne, and the government is uow engaged in improving the river up to
this point. At present there is a navigable depth of 4 feet as fur as Goldshore™ (974 miles above New Berne)
during eight or nine months of the year,
The arvea drained Ly the Neuse comprises about 5500 syuare miles,  That part above New Derne measures
about 4,250 square miles. The principal tributaries of the piver enger from the north, viz: the Coutentuea creck
(mouth about 50 miles above New Derne) and Little river moutl jast above Goldshore, 974 miles above New
Berne), draining, respectively, about 990 and 525 square miles, approximately, The river erosses the fall-line noar
Switlfield, and below that point there is no water-power. The fll at Switlitield, however, is not very great, and
the full-line is less prominent than in the case of the toanoke and the Tar, the ledge of rock, forming the falls at
~Weldon and Rocky Mount, showing itselfs only very slightly on the Nese,
Below Goldshoro® the river flows through a low. heavily-timbered country, and is very like the Roanoke in
general ¢haraeter.  The soil is alluvial—elay, sund, and marl; the Danks from 5 to 20 {vet high; the country covered
with extensive pine forests and eypress swamps, and the staple product cotton. Some of the Dottoms have been
reclaimed Dy the use of dikes, DBelow Contentnea erook the ks and adjacent bottoms are only a few inches
above low water, and the floods reach a height of 12 feet, covering large arcas. The channel is very mrrur»z}ﬂ, .m.u;—
offs are often formed, and the navigation difficnlt.  Above Smithficld the drainage-basin presents no ]‘mzuhm“nnm
that have not been referred to in speaking of the Rounoke and Tar. The map will show its form and di;xlx{ammnﬁ.
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In the npper part of the valley a fine quality of granite is quarried, and in the lower part, not far apg
a marl is found which is said to be a very good building-stone, being quite soft when quarried, hut
hard on exposure. In fact, there is no lack of building material in the valleys of the Neuse, Tar,

D

ve New Berne,
becoming Very

: : or Roanoke,
As regards bed, banks, and freshets, the river is similar to the Roanoke, exeept that the hottomg are said to e

less extensive (above Smithfield) and the freshets not so sudden nor violent, seldom endangering damg, Troukl
with ice iy very rare. There are no lakes or artificial reservoirs, but there ave facilities for the latter on the upper
tributaries. ‘ :

The rainfall is 47 inches——12 in spring, 14 in sammer, 10 in automn, and 11 in winter, approximately,

The fall of the river below Smithfield is very small, its elevation at that point being in the neighborhood of
100 feet. At the crossing of the Raleigh and Gaston railroad, some 35 miles farther up, the elevation is abont 17
feet, making the fall between those points at the rate of 2 feet to the mile. Professor Kerr states that the total
fall, from the northwest corner of Walte county, about 32 miles above the railroad crossing, to tide, is ahout 349
feet; it seems, however, searcely probable that the fall in these 32 miles can be at the rate of 5.3 feet to the mile,

WATER-POWERS.

The first site for power in ascending the river is at Smithfield, at the fall-line, and it is said that th;re wag
once a mill there, although it is now gone. Although some power might be obtained at the place, the site is not 3
favorable one. The river at Smithfield is 130 feet wide,

The next site, and the first one of importance, is at Milburny or Neuse mills, about 25 miles above Smithfield
and 6 or 7 miles from Raleigh, formerly improved, but at present idle. The available fall here is about 124 fest,
with a dam 8 feet high and a race 150 feet long. Such a dam, it is said, would pond the water for several miles,
It is evident, therefore, that the fall here is not very pronounced, and it seems strange that there is no large fall
on the river below this point. It seems probable, moreover, that power might be got below by damming, but it is
said that there are no favorable places where a dam could be built without trouble by overflowing land above. At
Milburny the bed is solid rock, very favorable for a dam, and the race had to be blasted out. The banks are abrupt
on the right, but not so mneh so on the left, and the location is said to be a safe one. The power was formerly used
by a paper-mill on the left bank and a grist- and saw-mill on the other, the fall utilized being 124 feet; but the
paper-mill was burnt, and the dam, not being talken care of, is gone. The building of the grist- and saw-mill is still
standing, although it is about five years since any power has been utilized. It is expected, however, that the power
will be again utilized in a short time. ' ‘

The drainage area above this site is about 1,000 square miles. Professor Kerr gauged the river at low water
and found the flow fo be about 193 cubic feet per second, giving a power of 22 horse-power per foot fall. Estimates
of the flow and power, according to methods already referred to, result as follows:

State of flow (see pages 18 to 21). Drainage area. Fall. FL”“'&III’&’.T sec- Hol's;r ;sgwer, Horg:t; BIJE?WGT.

8q. miles, Feet. Oubic feet. Per foot fall. |Per 12§ feetfall,

S ' 160 18.2 o
Minimum 10W 8BA80I 2. e anamer eieeesianen svrne e amaemnneenns 175 20,0 " 250
Maximom, With SEOTREE . omeue vttt cerecerr s e v e e e e eae e e e ns 1,000 123 750 85,2 1,665
LoW 88801, AT FOATH «overn . vtie s e maaae e e vraere e meeeee e e ee e emen e s ranns 190 218 o
U Low water™, Professor KorT .. ovvuevee e ae e aenaeaannas e e eean rerm—n s 193 22,0 218

By storing the water during the night this power could be greatly inereased, but whether such storage would
be practicable, I cannot say, not knowing the dimensions of the pond. )

This power, as before remarked, is 6 or 7 mniiles from Raleigh, from which point railroads diverg_e o four
directions. .

The next power on the river is the paper-mill of the Falls of Neuse Manufacturing Company, leased to w.F.
Askew. Between this power and Milburny there was formerly an oil-mill, but the dam is said to have cgused 80
much trouble by overfiow, and so much sickness in the vicinity, that the property was purchased by the nelg}lborg,
and themill torn down. Mr. Askew’s paper-mill is at Falls of Neuse, 3 miles above the Raleigh and Gaston railroad,
and 13 miles north’of Raleigh. The dam, which extends entirely across the river,is of wood, about 400 feet 1onlg
and 6 feet high, backing the water about 10 miles, the depth averaging perhaps 8 feet. A race 1,000 fee.t long leads
to the mill, where there is a fall of 17 feet. The power used is 100 horse-power, used for the paper-m 1L and for &

grist-mill, saw-mill, and cotton-gin, but this power can only be obtained during eight months of the year, owing
to leakage, ete. There is little trouble with high water. ‘

712 i '



SOUTHERN ATLANTIC WATER-SHED. Y53

The drainagé area above this place is about 890 square miles, and the rainfall 42 to 44 inches.  Henee the power
available, per foot, would be about eight-tenths of that at Milburny, or, in round numbers, as given in the following
table o

Table of power at Falls of Neuse®

State of flow. : Dirainaze st il 1 Iwr(.'g«{r U Horsepower. | Horss Hiwer,

) Stoniles, Fert. lulie feet, Py foot fall. - Drer T fued fail,

MATINUIN v e ree veonrr mmecmmcorene ssannssasnmsrsanosraomannarnnane 1k 14.5 1 w40

..................... i . 12k B/ 4%
Minimum J0W BEABON «evevnnnnrnoaransvanear manes D ! ; 140 15,8 |
. - ) s T i e

Maximum, With SLOTAEE o oomieiin e o [ R 1,
BTN TET T:10) (TS D ol o D . SN ' : ! R Tou
F FEATB ceet v reenva e arans o mae tneenn tavann ra e n s tan st et en e , 1 1.4

Above this mill there are no powers of importance on the river so far as I conld learn. It seems strange that
such a large and long river should offer so little power, especially in a section of country which abounds xo Lirgely
in water-power. The fact that there is no power on the fall-line is also remarkabile, ‘

Tife following table gives a4 summary of the powers on the river utilized and available:

Neuse River——Summary of power,

g e Rainfall, Total fall Horse-power available, gross.t | Total utilized. 5
i3 £
] g ) . . SRR S - - — 2
| Ay bl : g = & T
[ 3 | ! : 1 = = . & LS
; BB B i e . b
Locality. | é?_«s | E ‘ i g I £ €%
;g4 & 2 2 z S -
2 k- % Z . 3 £
z £ g £ E £ Z = £
= =} [~ & = = = = =
| Miles, | Sq.m | In| In | In In In Fet ' Miles. Feel,
MATUUIRY +emeeormneeeemnseeneerasanencnnnes | esl1,000 1 " [ BE 1065 B g 0
Falls of Nouse a8 890 ‘; , j T o001, R R 17 100 65
[Imleigh and Gaston railroad....... 35 9()01 STRIREREETR BTTE } i ;
Between « and 1 [ ' | : [ U WS EORa00r, 1,540 6530 1 6 4 0 [
| Smieh el oo AR 317,[ J ’, { ‘
* Practieally of no value, and, in faet, not availuble. + S pagen 18 ta U1

TRIBUTARIES O THE NEUSE RIVER.

Most of the utilized power in the drainage-basin of the Neuse is located on its tributaries, althongh none of
them are large enough to afford very large powers.

The first important one met with in ascending the Neuse is the Trent river, which joins the Nense at New Berue.
The drainage-basin of the Trent, lying eutirely below the fall-line and presenting no water-power of importance,
need not be further considered.

The next important tributary is Contentaea creek, from the north, draiuing an area of about 990 squaye miles,
and joining the Neuse about 30 miles above New Berne.  This stream has its sources above the tull-line, in Franklin
county, where it is ealled Moceasin creck; thence, flowing in a southeasterly direction, it forms the honndary-line
between Franklin and Nash counties on the north and Wake and Johnston on the south, flows through Wilson and
Greene counties, and finally joins the Neuse, after forming for 6 or 7 miles the houndury between Pitt and Lenoir
counties. It crosses the fallline, in Wilson connty, about at the point where it chuanges its name to Contentnens
hut, as in the case of the Neuse, there seems to be no decided fall in the stream at this peint.  Above the fall-line
it partakes of the general character of Swift and Fishing creeks, proviously deseribed, and it affords no water-power
of much importance, the declivity being gradnal. There §s prebably power availible on the stream whiel: can be

- utilized by damming at suitable places, but no particular sites for powers were Tirought to my notice.  The tributaries
of the Contentnea are not of much importauce,

The next important tributary is Little river, which rises in Frauklin, flows southeast through Wake and Jolinston,
Jjoining the Neuse in Wayne county 2 or 3 miles above Goldsboro’. and draining i arvea of about 325 square miles,

the length of the stream, in a strﬁ’ight line, being nearly 60 miles,  The drainage-basin is long und narrow, and the

* Bue pages 18 to 21, According to all T can learn regarding this power, T s inclined to regard these egtimates as too large,
heing informed that it is sometimes only possible to ruu a grist-will in sanmer for severs! weeks at a time, Bt the dam i8 very leaky,

and it may be that there are other sources of Iogs, Only an examination ot the plav can telh -
LB
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tributaries of no consequence. The stream crosses the fall-line, but, as in the case of the N euse, no particular fall
occurs at that place. The products of the basin are prineipally corn, cotton, cereals, vegetables, and fruits, and the
soil fertile, generally sandy and loamy. The general character of the stream does not differ from that of the
tributaries of the Tar. The banks ave often low and subject to overflow, and the bed is generally of soft material—
mud, sand, ete. The declivity is quite uniform, and no important sites for power could be learned of. There is
some power already utilized, the most important mill being the cotton factory of William Xdgerton, at Lowell, abont
where the stream crosses the fall-line, and some 25 miles from its mouth. The power at this place is supplied by a
wooden dam, built some thirty-three years ago, about 80 feet long and 10 feet high, backing the water 4 miles, with
an average width of 150 feet and an average depth of 6 feet. The fall used is 10 feet, and the number of horse-
power 40, which can be obtained at all seasons of the year. The drainage area above the place being about 105
square miles, and the rainfall about 48 inches, I have estimated the minimum and the low-season flow in dry years
at about 18 and 25 cubic feet per second, respectively, and the available power, with a fall of 10 feet, at 20 and 28
horse-power. With storage during the night these figures could be increased, and this may easily be doune if the
pond is as large as given above. Above the Lowell factory, on Little river, are only small saw- and grist-mills,
The water-power of the stream may be said to be, in general, of little value.

In the neighborhood of Goldsboro’ thiere are several small spring streams which are said to afford quite constant
powers, but none of them have sufficient capacity to run any but very small mills. Such are Sleepy creek (mounth
10 miles below Goldsboro’) and Falling creek (mouth 10 miles above the railroad bridge). On these streams large
storage can generally be obtained, and the power resulting from the natural flow could be doubled by being
concentrated into twelve hours.

The other tributaries of the Neuse below the junction of its three headwaters have numerous small grist- and
saw-mills and occasionally & paper-mill, all of which are here tabulated. Most of these mills have to stop during
the summer on account of low water. :

The most northerly of the three headwaters referred to is the Flat river, which rises in Person county and flows
southeast through a corner of Orange, having a total length of some 25 miles in a straight line. It drains an
area of about 166 square miles, being the largest of the three streams, has a eonsiderable fall, and is well suited
for the development of small powers. The power utilized is given in the table. The power available I cannol;
estimate; neither could I obtain information regarding any particular sites not used.

Little river is the second of the three headwaters. Rising in Orange county, with perhaps a few branches in
Person, and flowing ‘a little south of east through the northern part of Orange, with a total length, in a straight
line, of some 20 miles, it drains an area of abount 130 square miles. None of these streams are very tortuous.
Litfle river has the same general character as Flat river, and its power is utilized by saw- and grist-mills, and by
one cotton factory—the Orange factory, The power at this place is obtained by a dam of stone and wood, 270 fech
long and 14 feet high, built at a cost of $1,500, and affording a fall, at the factory, of 17§ feet and furnishing a 40
hovse-power. In summer there is no waste of water, but in winter it generally flows over the dam, I estimate
the flow of this stream at its mouth to be at a minimum about 8, and at its low-scason flow, in dry years, 12 cubic
feet per second, giving powers of 16 and 24 horse-power, with fall of 17} feet. I judge, therefore, that the pond
at Orange factory is sufficiently large to store the water during the night if they succeed in getting full capacity
all the time. The above estimate, however, may, of course, be far {from correct.

The most southerly of the three headwaters of the Neuse is the Eno, rising in the northwest corner of Orange
county, flowing first nearly south and then nearly east through the county, having a length of about 25 miles in
straight line, and draining an arga of about 134 square miles. It is similar in character to the others, and its power
is used only by grist- and saw-mills, some of which are obliged to stop in the summer. At Hillsbore’ the stream
is about 50 feet wide, and will probably afford not more than 8 or 9 cubic feet. per second in dry years during the
low season, and probably less, or about 1 horse-power per foot fall. The utilized powér is given in the table.

It will be seen that the Neuse river possesses a small amount of water-power for a stream of its size in this
part of the country. The lower parts of the river and the tributaries below the Raleigh and Gaston railroad are
not very favorable for power—the river on account of its gradual fall and Iow bank, and the trijutaries becauso

" of the considerable variability in their flow. Iixeeptions are found in the case of some tributaries not far below the
fall-line, which are fed by springs and keep up quite well during the summer, belonging, in fact, to the class of sand-
hill streams, of which we shall meet more noticeable examples-in the case of the tributaries to the Cape Fear and
Yadkin. The tributaries in the upper part are more favorable, have a greater fall, higher banks, and are probably

not so variable in their flow. Still, there are no such sites for power on the Neuse river as are found on the Roanoke,
Tar, or on streams farther south. :

714

P



o e

SN

. IS 8 R AT . ST, § b it S o e . ot ¥ R WIS 0 ST .l S

A,
S

RO G KTINGHH A M,

|

! &
! 4

l

! 3
- - ’D"H" ?00 X
/‘ . _— -T \

{

L]
h Q

by

\

4t s
(0
\~~~\

AR B o s, -

y

H e
JA’;.;_.. O ._{‘i"’
NN

5

Bebte ol Miles.

CI\SWELLJ

'E[ \
2\

"RO B E S 0N

PERSON!

|
|

{ T o]

- S—_—

0, 4ot

J QTON.  (GOLUMBIA &  AUGUSTA o ‘

GOLUMBUS' /f

\\/n ., te

ARy

S . S
\ \ Srwari N
. .

-
.\‘

«:'0

90




SOUTHERN ATLANTIC WATER-SHED. §

»
e
|91

Neuse river and tributarics— Table of power utilized,

i ' P omd L e

| EERRI:

Name of stream, Tributary to what. State, ; County., | Kind of mill. } ,g 1 "E !ég
| : | 2 Ba

| | RN

1 | AN

: | ‘

‘ iPn;mz ................. ! B

[ o D Flourend grist ... 1) 0

JO L, L 1 o0

3 79
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1 ! 8
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. o 6] 43 100
U PR lg 2l ! s
vendo ., | Cotton-gin .. 8| a2 48
Jornudo o | Flour g LRI CR
Y : 1 R 1 8 18
R P b/l
................. 2 ‘ %
2 14 kil
2 16 46
1 10 44
1 M 18
4 <) Tk

1 10 10
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f Flomr undl grist . wora..r 18 188 206

DBAW erae seman oo s Bl 56
" Fiour and grist ...... b 8 o
P @0 ceeeveiennee B BB
Ao e e 1 8 4
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V.—THE CAPE FEAR RIVER AND TRIBUTARIES.

' THE CAPE FEAR RIVER.

This river, formed by the junction of the Haw and Deep vivers in Chatham 4’:01111?)’, Sﬁrth‘ Carolina, @ow& m
a southeasterly direction through Harnett, Cumberland, Bladen, and Brunswick counties, ahd ff:ﬂ* a shﬂ.rt dl%ftzam?e
between Brunswick and New Hanover, and empties into the Atlantic at Cape Fear. lts lel?gth, in a)sm@ght} line, -m
about 125 miles, and by the river about 192, The principal towns on the stream are Wilmington, 30 ml}‘% fmm thg
mouth (population 17,361); Elizabeth, the county-seat of Bladen county ; Fayetteville, the county swt of Cq@bﬁgl%gd
county (population 3,485); Averysboro’, and Lillington (the county-seat of l.:“mrr}et;t/ county j—the twq latm;" emg
small towns of a few hundred inhabitants. Fayetteville is the head of navigation for steamers of light glmftg its
distance from the sea being 160 miles by the course of the stream, Considerable money has been, amd 18 bf!wga
spent by the government for the improvement of the navigation of the river below Wilmington, which is a port of

. ‘ ! i 2 navieable der 9 faet nean low water up to
the entry, and present project contemplates the securing of a navigable depth of 12 feet at mean 1 ter !
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