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TOPOGRAPHY OF THE AREA.

Virginia lies on the Atlantic seaboard, between latitudes 36° 40
and 89° 30’, north, and longitudes 75° and 84° west, and comprises
an area of 42,450 square miles, of which about 2,300 square miles
is water surface included in landlocked bays, harbors and rivers.
Its boundary is very irregular except on the south, where it nearly
coincides with a parallel of latitude.
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Within its borders lie the headwaters of a number of prominent
rivers of the Middle, South Atlantic, and South Central States. The
drainage map of Virginia, Plate IT, brings out clearly the influential
character of these drainage basins.

The importance of the region has long been appreciated, and much
work has been done by various government bureaus and by private
parties in studying phases of its hydrography and hydrology.

The State comprises part or all of the following drainage basins,—
Potomae, Minor Chesapeake, Minor Southern Atlantic, James, Cho-
wan, and Roanoke, which enter the Atlantic Ocean, and the Ohio
River drainage, which enters the Eastern Mississippi River. The
Minor Chesapeake Bay, Minor Southern Atlantic Ocean, and Cho-
wan River drainages comprise most of the eastern part of the State,
which is low and flat, and has but few power possibilities. Practi-
cally no hydrographic work has been done in these basins. The other
basins comprise the mountainous area of the State, and are each of
considerable importance as power streams, and on each a consider-
able amount of hydrographie information has been collected, as given
in the following pages. ‘

The principal watershed of the State is formed by the Blue Rldgef
of the Appalachian Mountains and extends from Harpers Ferry in
a southwesterly direction across the State. West of and parallel to
this range, and containing still higher summits, are the Shenandoah
Mountains, while still farther west are the Alleghanies.

The Blue Ridge is pierced near the northern border of the State
by Potomac River at Harpers Ferry, and within the State by James
River at Balcony Falls near Glasgow, and by Roanoke River near
Stewartsville. The Shenandoah Mountains are pierced at three
points by tributaries of the James: by Jackson River at Iron Gate
near Clifton Forge, by Cowpasture River a few miles north of Clif-
ton Forge, and by North River near Panther. The Alleghany
Mountains are pierced by New River near the western border of the
State at the Narrows.

The highest altitudes are found near the southern boundary, where
Rogers Mountain, the highest point in the State, has an elevation
of 5,719 feet. Only one other summit in the State, White Top
Ridge (5,580 feet), has an elevation over 5,000 feet. Five peaks,
however, reach altitudes between 4,500 and 5,000 feet, and seven-
teen are between 4,000 and 4,500 feet high.

West of the Blue Ridge the country is broken by sharp mountain
ridges, trending generally northeast and southwest, divided by val-
leys which in the northern part are drained by tributaries of the
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Potomac River, flowing northeastward, and in the southern part by
New River and its tributaries, whose waters flow through the Great
Kanawha into Ohio River. The extreme southwestern part of the
State is drained by tributaries of the Big Sandy, Holston, and Clinch
Rivers. The topography of all of this section of the country is exceed-
ingly rough, and the rivers flow through valleys having steep side
slopes.

East of the Blue Ridge there is a gradual descent from the moun-
tains through the hilly section of central Virginia to the Coastal
Plain, the western boundary of which is formed by what is called
the “fall line,” the narrow zone where the granitic rocks pass below
tide level. Over this “fall line” the streams pass in a succession of
rapids formed by ledges of hard rock in the stream beds. It is
crossed by the Potomac at Georgetown, by the Rappahannock at
Fredericksburg, and by the James at Richmond.

The rivers within the Coastal Plain are generally tidal, with low
velocities. In the southeastern corner of the State is the Great Dis-
mal Swamp, the highest point of which is about 22 feet above sea
level. Within the swamp is Drummond Lake, which has an area of
about 5 square miles and forms the only fresh-water surface of con-
siderable size in Virginia.

The following table, taken from Gannett’s Gazetteer of Virginia,
shows the distribution of altitudes within the State:

Areas in Virginia at different altitudes.

Feet. Sq. mi.

Oto  100....... . . .. 9,700

100 to  500...... ... ... 10,500
500t01,000. ... .. .. ... .............. E P 5,950
1,000 t0 1,500 .. ... ... 4,700
1,500 60 2,000. ... ... ... 4,200
2,000 603,000, ... . .. 6,800
3,000 604,000, .. .. . . 600

Virginia was originally forested over nearly all its area, but the
amount of available timber now remaining is comparatively small.
No estimate of it has, however, been made.

Rainfall within the State is fairly well distributed throughout
the year, and ranges from 40 to 60 inches annually. Most of the
region east of the Blue Ridge has an annual rainfall between 45 and
50 inches. In the mountainous area much of the precipitation in
the winter months is in the form of snow, which accumulates to con-
siderable depths and the melting of which furnishes water for the
spring freshets so prominent in the regimen of the rivers. An im-
portant characteristic of the rainfall, which must be considered in
connection with the flow of the streams, is the large amount of pre-
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cipitation during the summer months, when loss from evaporation
1s at a maximum.

The mean annual temperature ranges from 50 degrees in the
mountainous parts of the State to 60 degrees in the Coastal Plain
region.

The drainage basins of the State are here considered in order from
north to south, and for each basin is given, as far as available, a de-
tailed description, which includes data in regard to slope, and a
profile, records of river stages, estimates of flow, rainfall data, and
other information.

METHODS OF WORK.

FIELD METHODS.

The methods by which the records of stream discharge have been
made are those in common use in the United States Geological Sur-
vey; they are described in detail in Water-Supply and Irrigation
Papers Nos. 94 and 95, and briefly in the annual Progress Reports
tor 1904 and 1905. An outline of the method used in Virginia is
given below, to assist in making clear the data which follow.

A gage for observing the stage of the river is established at a
bridge or other place where the record of flow is to be made. This
gage is a vertical staff, or some other device by which the height of
water may be observed, and is read each day, by a person living
near by. The average of the gage readings, if more than one, in any
day is used as the mean gage height for that day. _

At various stages of the river one of the hydrographers of the
Survey visits the station and measures with a current meter the
amount of water flowing. This meter is primarily an instrument for
measuring the velocity of moving water, and consists essentially of
a wheel with vanes, which may be shaped like those of a windmill
or of a screw, or with cups like those of an anemometer, the neces-
sary qualification being that moving water shall readily cause the
wheel of the meter to turn. Each meter is rated before use. The
rating is done by moving the meter through still water at various
observed speeds to determine the relation between the velocity with
which the meter moves through the water and the revolutions of the
wheel. This relation having been determined, the meter is used in
running water, the revolutions per unit of time noted, and the ve-
locity of the water computed.

Observations of depth of water are also made, and from them the
area in cross section of each portion of the stream is computed ; each
partial area multiplied by the mean velocity of that area gives a
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partial discharge; the sum of the partial discharges is the total dis-
charge of the stream.

OFFICE METHODS.

Measurements of flow as outlined above are made covering a con-
siderable range of gage height. They are then plotted on coordinate
paper, with gage heights for ordinates and discharges for abscissas,
and a smooth curve, called the rating curve, is drawn through the
points. From this curve a rating table is made which shows the dis-
charge of the stream for any gage height.

The data necessary for the construction of a rating table for a
gaging station as just stated are the results of the discharge measure-
ments, which include the record of stage of the river at the time of
measurement ; the area of the cross section; the mean velocity of the
current and the quantity of water flowing; and a thorough knowl-
edge of the conditions at and in the vicinity of the station.

The construction of the rating table depends upon the following
laws of flow for open permanent channels: (1) The discharge will
remain constant so long as the conditions at and near the gaging sta-
tion remain constant; (2) Neglecting the change of slope due to the
rise and fall of the stream, the discharge will be the same whenever
the stream is at a given stage; (3) The discharge is a function of,
and increases gradually with, the stage.

The plotting of results of the various discharge measurements,
using gage heights as ordinates, and discharge, mean velocity and
area as abscissas, will define curves which show the discharge, mean
velocity, and area corresponding to any gage height. For the devel-
opment of these curves there should be, therefore, a sufficient number
of discharge measurements to cover the range of the stage of the
stream. Plate T shows a typical rating curve with its corresponding
mean velocity and area curves.

As the discharge is the product of two factors, the area and the
mean velocity, any change in either factor alone will produce a cor-
responding change in the discharge. Their curves are therefore con-
structed in order to study each independently of the other.

The area curve can be definitely determined from accurate sound-
ings extending to the limits of high water. It is always concave
toward the horizontal axis or on a straight line unless the banks of
the stream are overhanging.

The form of the mean velocity eurve depends chiefly upon the sur-
face slope, the roughmness of the bed, and the cross section of the
stream. Of these the slope is the principal factor. In accordance




¥

Gage hight in feet

PLATE |

13 T \
\\
12
1" ] 7
P [
10 be: 14 %»/
P g
e : ,\DM
. -
9 2
/o
MEASUREMENTS N 1897 NOS. i 10 i
Y S - 1898 v 2 5
“ 1899 - 3 o 4 <M K -
o 1800 5 9 N < ~
. L1801 - 10 H A L\
- o ©01902 o 12 413 N # +
" L1993 14 19 X -
~ .. 1904 s 20 23 C S \h\
@ /©
6 =
Ly
5 < N
st O sof 5
3 Fioa 24
ol €
4 ¢ 2 v
397°¢, M\m & 39 9
2} < Ly
3 O Ve /
20 g 200/ <8 )
10
1 sogf [218
9 90/
18 ﬁoa
1%/9
2 1.8 b2 2
ro
i3 i . .
o) Arealin sqgluare [feet ocityl in fget pler sdcond
000 2000 3000 4000 5600 0 50 100 150 200 250 300 380 400
G 5506 4000 T TED00 8000 10000 12000 14000 16000 18000 20000 22000 24000 36000 28000 30000 32000 34000 36000 28

Discharge in second feet

DISCHARGE, MEAN VELOCITY, AND AREA CURVES FOR JAMES RIVER AT CARTERGVILLE, VA,

G0



10 HYDROGRAPHY OF VIRGINIA.

with the relative change of these factors the curve may be either a
straight line, a curve convex or concave toward either axis, or a
combination of the three. From a careful study of the conditions at
any gaging station, the form which the vertical velocity-curve will
take can be predicted, and it may be extended with reasonable cer-
tainty to stages beyond the limits of actual measurements. It is
used principally in connection with the area curve in locating errors
in discharge measurements and in constructing the rating table.

The discharge curve is defined primarily by the measurements of
discharge, which are studied and weighted in accordance with the
local conditions existing at the time of each measurement. The curve
may, however, be best located between and beyond the measurements
by means of the curves of area and mean velocity. This curve, under
normal conditions, is concave towards the horizontal axis, and is
generally parabolic in form.

In the preparation of the rating table the discharge for each tenth
on the gage is taken from the curve. The differences between suc-
cessive discharges are then taken and adjusted according to the law
that they shall either be constant or increasing.

Prior to the fall of 1903 wire gages were used at many of the
stations for observing the stage of the river. The correct length of
gages of this type was difficult to maintain on account of*the streteh-
ing of the wire. Small changes of length took place frequently,
making necessary the application of corrections to the observed gage
heights at the stations. In some instances the magnitude of the cor-
rections and the time over which they should have been applied were
not recorded, and the proper adjustments are therefore somewhat
in doubt. In such instances, if the data warranted it, the gage
heights were corrected by the amount that the measurements of the
period in question were vertically above or below the curve. Tt is
believed that by the use of corrected gage heights reasonably accurate
estimates of discharge have been made for all the rivers described.
Accompanying the rating tables are given as far as possible state-
ments concerning the measurements on which it has been based and
the probable degree of accuracy of the results. ;

The extent of frozen periods at all the stations is very uncertain,
All ice notes are from observers gage height records but as the ob-
servers notes are very incomplete their absence does not always imply
open channel conditions. Estimates for ice periods have been made
as if open channel conditions existed, except as noted. This method
involves errors over the relatively short ice periods of a few to forty
per cent.
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DEFINITIONS.

The volume of water flowing in a stream, the “run-off,” is ex-
pressed in various terms, each of which is associated with a certain
class of work. These terms may be divided into two classes: those
which represent a rate of flow, as second-foot, gallons per minute,
and run-off in second-feet per square mile; and those which repre-
sent actual quantities of water, as run-off in depth in inches. They
may be defined as follows:

“Second-foot” is an abbreviation for cubic foot per second, and is
the quantity of water flowing in a stream one foot wide, one foot
deep, at the rate of one foot per second. It is generally used as a
fundamental unit from which the others are computed.

“Gallons per minute” is generally used in connection with pump-
ing and city water supply.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which the drainage area would
be covered if all the water flowing from it in a given period were
conserved and uniformly distributed over the surface. It is used for
comparing run-off with rainfall, which is usually expressed in depth
in inches,

EXPLANATION OF TABLES.

For each regular station are given, as far as available, the follow-
ing data: ‘

1. Description of station.

2. List of discharge measurements.

3. Gageheight tables.

4. Rating tables. A

5. Tables of estimated monthly and yearly discharges and run-
off, based upon all the facts available to date. ’

~ The descriptions of ‘stations give such general information about

the locality and equipment as would enable the reader to find and use
the station. They also give, as far as possible, a complete history of
all the changes that have occurred since the establishment of the sta-
tion that would affect the use of the data collected. ‘

" The discharge-measurement table gives the results of the discharge

measurements made during each year, and includes the date, the

name of the hydrographer, the gage height, the area, the mean veloe-

-ity, and the discharge in second-feet.
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The tables of daily gage heights give for each day the height
of the surface of the river as found from the mean of the gage read-
ings taken on that day. The gage height given in the table represents
the elevation of the surface of the water above the zero of the gage.

The rating tables give discharges in second-feet corresponding to
each stage of the river as given by the gage heights.

In the tables of estimated monthly discharges the column headed
“Maximum” gives the mean flow for the day when the mean gage
height was highest, and it is the flow as given in the rating table for
that mean gage height. As the gage height is the mean for the day,
there might have been short periods when the water was higher and
the corresponding discharge larger than given in this column. - Like-
wise in the column of “Minimum,” the quantity given is the mean
flow for the day when the mean gage height was lowest. The column
headed “Mean” is the average flow for each second during the month.
Upon this the computations for the two remaining columns are based.

POTOMAC RIVER DRAINAGE BASIN,

DESCRIPTION OF THE BASIN.

Potomac River is formed by the junction of the North and South
branches about 15 miles below Cumberland, Md., from which point
it flows in a southeasterly direction into Chesapeake Bay. For its
entire length it makes the southern boundary of the State of Mary-
land and the northern boundary of the States of West Virginia and
Virginia. Tt drains a total area of about 14,500 square miles.

The North Branch rises in the Alleghany Mountains near the
western corner of Maryland; the South Branch in the Alleghany
Mountains in Virginia and West Virginia. These branches, with
their tributaries and the tributaries of the main stream as far down
as the Shenandoah, drain a series of narrow and generally fertile
valleys lying between the parallel ranges which make up the system
of the Alleghanies in this region. Their slopes are not as a rule very
great, and their beds are of gravel and sand. The slopes of their
drainage basins are, however, usually very steep, and after a rain
the water collects quickly in the rivers. There are few lowlands to
be overflowed, and no lakes whatever in the region; consequently
these streams, and with them the Potomac River, are subject to very
sudden and heavy freshets in wet seasons, while in dry seasons their
discharge becomes small. The record of gage heights at Point of
Rocks, Md., covering a period of over ten years, shows a maximum
range of about 24 feet; and for several years the range has been more
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POTOMAC RIVER DRAINAGE BASIN. 13

than 20 feet in each year. The corresponding maximum and min-
imum discharges have been estimated at 218,700 second-feet and
900 second-feet, respectively.

The slopes of the tributary basin of the Shenandoah River are in
many instances steep, but the valley through which the Shenandoah
flows is generally broader and more lands are subject to overflow.
The slope of the river itself is usually greater than the slopes of the
tributaries above mentioned. As a result the fluctuations in this
stream are not so great, having a maximum range of about 19 feet
at Millville in ten years, while the average annual fluctuation is 10
feet or less. The discharge in this period has ranged between ap-
proximately 140,000 second-feet and 480 second-feet.

From the junction of the North and South branches below Cum-
berland, Md., the Potomac cuts through the mountains at nearly a
right angle. Its valley is narrow, its slope in many places great;
the bed is generally gravel and bowlders, with ledge rock at small
depth which often appears at the surface. The banks are usually
high and not subject to overflow. It crosses the fall-line a few miles
above Washington, and reaches tidewater at Georgetown

The Baltimore and Ohio Railroad follows the river for its entire
length, while the Norfolk and Western Railroad and the Cumberland
Valley Railroad cross the stream. The Chesapeake and Ohio Canal
follows it from Cumberland to Georgetown.

The following tables show the elevations above tide of a number
of points on the Shenandoah, South Branch of the Potomac, and
Potomac Rivers.

Slope of the Shenandoah River.

e | P | D | B\ 5
mouth. tide. points, points. b:;lv:lign
Harpérs Ferry, junction with Miles. Feet. Miles. Feet. Feet.
Potomac...................... 0.0 242} 2.5 44 17.6
Bull's Falls...................... 2.5 286 } 5.5 0 73
Near mouth of Evitts Creek.. . .. .. 8.0 326 ! 10'0 24 3'4
Castleman’s Ferry................ 18.0 360 } 13 -O 40 : 3' )
Berry’'s Ferry.................... 31.0 400 1 ’ -
Confluence of North and South ¢ 23.0 53 2.3
Forks* ... ... ...l 54.0 453
South Fork, near Port Republic. .. | 150. 1,039 } 9.0 586 6.1

*Profiles of the Norfolk & Western Railroad give this elevation as 445 feet.
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Slope of the South Branch of the Potomac River.

Fall
Losly. Difamee | Elguion | Digome | Bl | e
mouth, tide. points. . points. between
points.
Miles. Feet. Miles. Feet. Fet.
Mouth.......................... 0.0 0 % 29.6 127 4.3
Opposite Romney................ 29.6 127
PP v Hoo24.0 151 6.3
Moorefield. . .................... 53.6 278 .
Petersburg ......c.............. 65.6| 3755 120 7 8.1
Slope of the Potomac River.
. all Fall
5 Di d Elevati Di
Locality. o' | Uabove” | betwess | between |  mile
mouth. tide. points. points. between
points.
T .
Miles. Feet. Miles. Fect. Feet.
Georgetown..................... 0.0 | 0 % 61.5 245 4.0
Harpers Ferry................... 61.5 245 } 9.5 35 3.7
Shepherdstown.................. 71.0 280 } 14 0 39 2.8
Dam No. 4...................... 85.0 319y 29 .0 38 1.7
Dam No. 5. 107.0 357
78.0- 253 3.2
Cumberland..................... 185.0 610

’

It will be noticed that the elevation of the Potomac where it
passes through the Blue Ridge is about 245 feet, while that of the
James at its passage through the same range of mountains at Blue
Ridge dam is 706 feet. The fall of the Potomac is therefore
much smaller than that of the James, though still quite large.
Of the 245 feet below Harpers Ferry about 90 occur in a short
distance at the Great Falls; and if this be subtracted, the fall
in the remaining distance is found to average about 2.5 feet per mile.

As a water-power stream the principal disadvantage of the Poto-
mac is the great variability of its flow. Good rock foundations for
dams can generally be found at small depth, the banks are as a rule
favorable, and there are several sites where large falls could be ren-
dered available, as will be seen hereafter. Building materials are
generally obtainable, and facilities for transportation are excellent.
A very insignificant amount of power has been developed.



'0 A ‘NMOLIDHO0TD WOHS HIAIY OVINOLIOd 40 F17140Hd ANV Z.<|_%_.
| 02 e <4 9. 8¢ 0€ .28 e 9¢ 8€ _{ 14

'GW “LHOdSINYITIM OL
o ! al

S371W. 0 ¢ 14 b 3 g 0l il oy L4 o9 - b, ow wa..m.
] ~ ] \
m—w —i 1 . . = 08
] 3 )
e g Z
m ) 5
3 W. & oot
N d 3 3
© N N
. W rrf m w 08
S
‘1334 00t = HONI ! YOS TVOLLHAA o B > S :
'S3NUN v = HONI L FIVOS TV.LINOZIHOH W _|II||||_. 3 3
" NOILYNY1dX3 ) ’ F7/ 405 X N A .
N “IYNVO - ) - . oot
5 & 0IHO 1 . = - , ,
b N @ » INVISYSTHO o, 1
, 3 S iS5 3 -
05 5 b . 96 85 09 29 w 8 ® 3 5
o0z g Q Q oo &
> b N [ B
N %W g
. w[ W
vD — 9 99 89 oL 2L e ot 8L 08 28 3 Ny @
3 o ] 05z’ R &
MN g % ” rrL %f
§ a N
J £ w /l’ ma
a W. g nm _ g 9g . 06, , 6 b6 96 26 001 -,
X . ¥ ‘ = 1 ] 008
5 a 2 ] !
@ VV kS i I
Nu N W% jw] F 1 i
g Wm g g 0 T L 0%
3 g z ' ¥ T £
S = - / o,»( W_ m
N . N . 2 &
\on e AT $
- \* (FVOANVNAHS © &
VINIDHTA uv 7 X / AHMTENLT L
Aizag .ﬁo@wd ) > : NOsSTaLsaLWd L _,/J .,Wr
ﬂ/\ $\W\ \..— , 2 =
f N
Nnoanor 4 WV IN >
\M‘/.ﬂ/I D
e&/\wm E
. 8
i
b .
5 v
O
Banqsdeyg Q

Q
v
(

v S mﬂW ’
) .
\_\b&b\<\\n\%+pr "%,
AN by

. @,
ANVITIAAVIN ﬂ
/ NOLOYNTHSVM

)

N

Y

330dSTUBITT M

SYooy Jo Jutod

AT WOHINONW

O um018d1025) ’

TR




‘AN 'ONVIHIGWNND OL ‘AW ‘LHOJSIVITTIM WOHA HIAIY OVINOL1O0d 40 J1140dd ONV NVid

MOZO;CQ\‘{\;

33 /D o D‘\
= =5 ,\I/,Mzgmuﬁ YOURTE, \

PUBLBGEOY _\ fo

’

TYUENIRW

\.\ v\ SR \\
NVOELOW 05 (3 & anog A
4% & 3 i/hww\é
mﬁu .@% & MJ‘ . /NN//\JH%
0og Br Ol w4 ?,vo \4 . MOIPIO ,4%
\®) PALITe)
a1iAgsuIg O / %& J,hy A.f/.wﬁm / \\\V.////%
We . \ ;i 2N cw/( g
A\O uodedery 1edin / ..wN\/
sfundg Leiadtaeg ) " 6 \ $ \
) meso._muu,_o X <
?@ "4 umg \ e SUB31LQ ﬂ .
a%.v\ Suyop a1 \v?:o_t%oa// SN
& “\ W& m.h:auﬂ: DI mmavTO TRl 5
. “\\wvi\m M yauelg W10
NOLODNIHSVM A\ ) m._r v..
) . \ 35
- : z@ﬁ@« \ ‘W 5 C/\v
%\ . \ me nnwwr\u e Fﬂ [(r ,MJ Jnm» 1‘.— «H .Aw
N . & J
ONVTAYV N o N

H\\\

AT Fi) 08 §20) ) T 2L o 133400l = HONI FIVOS JYOILHIA
SN F = HON! L WIS IVLNOZIHOH
NOILYNY1dX3
——
9l an 04§ P44 43 921 B o€l N.m_ v.i 9E(
1 i _ T
2 W & * : , I a6 . ov) o+ i oyl | asi TS| 5 95! 841 .08
m & W T i = A 1 ,ﬁ ; . T 1331 tor
: - I A | T
g N2 B % T 1 T D _
g wm E & ,m. @ g PEE i : # .
WL 2 m Tu & - = oo 1 - ] 05k
8TE % 3 3 5 s g 3 N | ; L] , T
LN ) 3 B g uﬁ e wwwo _ma - T ]
3 $ { : m ef B 3§ © g gl ]
& § 5 £ mfm W ¥ w
| _ g 3 g
m: 29§ #9] 99} 891 ol (24 v mEA : 8L oﬂ .N@va @ @ rﬂ & -
w by % IMVIdveIHO
5 &
. 8 e
mé I 981 " e &
}/
TT———X I g Y ®
| N —ti | F =
" 18 sy g0 058 T -
- g G & TYTHSIdWVYVH
e 1 A $? o VINIDMIA ¢ aAT
. : ]y 2 L Sd : 5oon ~_| ; A4
¢ g &
. & I {9
¢ ¢ 38 P N &
é ¥ N = LSHM . &
o A : A
atodsuraitra moFI0en oMIrT o@, . ;o.:/umo [T T y2uD.Lgy \%SQ% S .

LI Cat




POTOMAC RIVER DRAINAGE BASIN. 15

SCALE OF MILES

o 1

2 3

4

In Aﬁgust, 1899, a reconnaissance survey

“of the South Branch of Shenandoah River be-

tween Port Republic, Va., and Riverton, Va.,
was made by Mr. F. H. Anschutz, under the
direction of D. C. Humphreys, for the purpose
of obtaining a profile of the river and a map
showing the location of the mills, the unused
falls, and the localities where water power
might possibly be developed.

The results of the work are shown by the
map (fig. 1) and the profile (plate v). The dis-
tances along the profile and map are measured
along the center line of the stream, the initial
point being the forks of the river at Port Re-
public.

The developed and undeveloped power of
the river at the time of the survey was briefly
stated, as follows:

At Port Republic a combined sawmill and gristmill
utilizes a fall of 10 feet in South River, which is obtained by
a dam about a quarter of a mile above the mouth. )

On North River, in the first 1,500 feet above the forks,
there is a fall of 6 feet which was once used for power and
which could easily be developed again.

At Shendun, 4 miles above Port Republic, on South
River, an excellent power was partially developed during
what is known as ‘‘boom times” in 1890. The fall is said
to be about 20 feet.

Two miles down stream from the forks there is a grist-
mill utilizing about 6 feet fall, obtained by a brush dam
and a long race.

. At 6 miles there is a fall of 4.5 feet, but the banks are
ow.

At 7% miles there is a small gristmill with a 3-foot
timber dam

Between the 73-mile point and the next mill, at 11
miles, there is a total fall of 25 feet, but the river banks
are much broken and generally are low. :

At 11 miles there is a small gristmill using about 6
feet fall.

At 124 miles there is a gristmill using 5% feet fall.

At 17 miles, opposite Elkton, there is a combined

© gristmill and sawmill, with a 4-foot dam, using 6 feet fall.

In the neighborhood of Shenandoah the fall is rapid but
the banks are low.

At 314 miles there is an old mill and a timber dam 4
feet high the first course of timbers of which is missing.

At 323 miles, Grove Hill, there is a gristmill and a
good dam of timber and loose rocks, 4 feet high.

At 371 miles, Kemple Falls, there is a fall of 15 feet in
three-fourths of a mile. The bank on the left side is fairly
good, but on the right side of the main group of channels
the river spreads out over and runs through a large area
of bowlders, and the bank for a considerable distance
back is but little above the surface of the stream.

FIGI. PLAN OF SOUTH BRANCH OF SHENANDOAH RIVER.
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At 38 miles, Newport, there is a combined sawmill and gristmill that uses about 6
feet fall. The dam is about 4 feet high, loosely made of timber and stonework.

At 41 miles is Mank’s mill, a grlstmlll with a dam 3% feet high, rudely constructed
of brush and loose stone. The fall below the mill is good and about 7 feet are utilized.
4 At 50 miles there is an old mill site, nothing being left except the foundation of the

am.

At 55 miles, Schuler, there is a gristmill, with a dam 3% feet high. .

At 663 mlles is Goode s mill, the dam for which is 3 feet high, of tlmber and planking
backed by loose rock. The mill uses a fall of about 6 feet.

At 794 miles is Hazard’s mill, on the left bank of the stream, at a point where the
river splits and runs around a large island. The dam is in the left branch and is sub-
stantially constructed of timber; it is 44 feet high.

At 97% miles is Blackmore’s dam. It was a stoutly built dam of timber and dry
masonry, but it is broken at each end and part of the upper course is missing at the
middle. The mill is no longer standing.

At 101 miles, Riverton, are the Riverton mills. The dam is 6 feet high, of timber,
and is well constructed. :

POTOMAC RIVER AT POINT OF ROCKS, MD.

_ This station was established by C. C. Babb, February 17, 1895, at
the steel highway bridge at Point of Rocks, Md. As originally
placed, the gage was located in the third span of the bridge from the
north shore. The length of the wire from the end of the weight to
the marker was 48.0 feet and the zero of the gage was 6.0 feet from
the center of the pulley. The zero of the gage was 40.9 feet below
B. M. No. 1 described below. June 18, 1896, a new wire gage was
placed on the lower side of the first.span of the bridge, the wire
length being 44.19 feet. The zero of the gage was changed to 41.3
below B. M. No. 1. During 1896 and 1897 the wire became rusted
and broke frequently ; the changes in wire length not being recorded.
January 25, 1898, a new wire was put in, the length being 44.22
feet, which length has been used since that date. The datum eleva-
tion 41.3 wag not changed. .

During the period between the measurements of April 16 and July
29, 1901, a large quantity of earth excavated from the canal was
thlown into the river along its left bank, changing the section and
probably affecting the ﬂow of the river. This necessitated moving
the gage farther from the shore which was done by the observer, who
installed a temporary gage. The indications are, that the gage was
not set to read exactly the same as the one which it replaced, and the
gage heights between April 16, 1901, and September 2, 1902, are
somewhat in error.

A standard box chain gage was installed at this station, Septem-
ber 2, 1902. Tt is bolted to the handrail on the lower side of the
bridge in the first span from the left bank. The length of the chain
is 44.22 feet which was the same length as had been previously used.
In placing the new gage, however, the datum was lowered .45 of a
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POTOMAC RIVER DRAINAGE BASIN. 17

foot and the elevation of the bench mark was changed from 41.3 feet
to 41.75 feet to agree therewith. '

Bench mark No. 1, established November 16, 1896, is a copper
bolt in a large capstone on the lower wing wall of the north abutment,
about 10 feet from the north end of the first iron truss and 41.75

feet above the datum of the gage. B. M. No. 2, established July,
1904, is a cross chiseled on the lower step of the upstream wing wall
on the left bank of the river, being just across the tow-path, 15 feet
from the canal. Tts elevation is 24.00 feet above gage datum.

Discharge measurements are made from the eight-span steel toll
bridge to which the gage is attached. The initial point for soundings
is the left end of the lower guard rail, 0.4 foot beyond the center of
the end pin, on the downstream side of the bridge. The channel is
straight for 500 feet above and 200 feet below the station. It is
1,300 feet wide, broken by seven bridge piers. Both banks overflow
only at extremely high water and are not wooded. In the two right
spans the bed is composed of mud and is subject to some change; in
the other spans the bed is composed of gravel and cobblestones and
is permanent. The current does not flow at right angles with the
bridge in all of the spans. The gage is read once each day by George
H. Hickman.



18

HYDROGRAPHY OF VIRGINIA.

Discharge Measurements of Potomac River at Point of Rocks, Md.

Date. Hydrographer. m?oglf. vg{')e;,:y. ?Jgiz%\i. cle:lsg_e.
1895. Sq. feet. FL. per sec. Feet. Sec.-feet.
March 25....... C.C.Babb............... 6,257 1.68 3.05 | 10,520
Aprit5......... L T, 6,338 2.21 3.42 | 14,030
April 13........ d0eviiian s 7,851 2.23 4.27 | 17 520
April 23........ 4O, i 4,765 1.55 2,10 7,37
Mayl.......... do.. oo 7,718 2.73 4.35 | 21,070
May 7......... . L T 5,969 2.09 3.10 | 12,480
May 17......... do. v, 5,118 1.74 2.35 | 8,918
May 28......... do. i 5,221 1.76 2.45 1 9,189
June3.......... O 3,998 1.13 1.53 | 4,536
June 17. do. i 3,793 1.12 1.30 | 4,233
July 10......... T O 4,008 1.17 1.50 | 4,695
November6.........do...........o..o... 2,660 | 0.45 0.40 1,202 |
1896. l
June 23......... D. C. Humphreys......... 5,386 1.20 1.82 | 6,462
August 4........ : L 4,526 1.55 1.86 | 7,057
November 16....| A.P. Davis.............. 4,121 1.48 1.60 6,109
1897.
February 9...... G.C.Babbe..oooonrenn... 11,670 | 3.49 | ¢7.95 ! 40,650
bPebruary 23....| . 5.0 ueerereeanii 28 400 |  5.45 | ¢21.70 | 154,800
March8........ E.G.Paul............... 8,759 3.13 5.70 | 27,380
March 27....... e U J A PP O 4.05 17 120
July 23......... G. H. Matthes............ 4 800 1.69 | ¢2.85| 8,130
October 29...... E.G.Paul............... 2,851 0.75 ¢0.20 2,141
April 12........ do. . 7,602 2.71| ¢5.00 | 20,620
1898.
January 25...... E.GPaul............... 10,320 3.23 6.50 | 33,340
August 19....... do.. oo 6,000 2.38 3.30 | 14,310
October 3 ...... oL 2 547 0.76 0.65 | 1,939
1899.
January 928.... .. E.GPaul.............. 6743| 2.57| 3.80 17,330
May 20......... cendOe 11,450 4.01 8.15 | 45,990
September 5.....] ....do...........i..n. 2,505 0.94 0.80 2,360
October 29......| ... doreeeeiii i, 2,319 0.70| 050 1,628

aAll gage heights refer to datum 41.30 feet below bench mark No. 1, 18950 1901, mcluswe, and 41.75 feet below

the same bench mark 1902 to 1905.

bMeasurement recomputed.
cGiage heights inaccurate.
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Discharge measurements of Potomac River at Point of Rocks, Md.

19

Date. Hydrographer. sAerctle?ogf vg::ify. lﬁe(i}gaft? . cbDa.rte.
1900. Sq. feet. | Ft. per see. Feet. " Sec.feet.
June 28......... EGPaul............... 3,814 1.37 1.50 5,212
_ dOctober 2. . ... veedOn e 852 1.48 0.30 1,259
September 19....| C. R. Olberg............. 2,767 0.82 ¢0.30 2,277
1901.
April16........ E.G Paul................ 19 410 5.19 14.30 | 100,800
Julyv29 ......... cdocs il 3,772 1.73 1.85 6,530
December 27.. . cdoa 4,848 2.35 2.89 | 11,410
1902. ;
June 22......... Newell and Paul.......... 2,897 1.01 1.25 2,921
September 2.. ... E G Paul............... 2,356 0.73 0.87 1,717
1903.
March 12. ... ... | E. C. Murphy............ 6,600 2.86| 4.84| 18,880
April 17........ Hoyt and Paul. . e 17,250 5.01 13.70 | 86,420
April 17........ Hoyt and Stokes.......... 16,500 4.88 13.10 | 80,520
April 18........ ceendoL e 12,180 4.44 9.60 | 54,080
September 14.... | Paul and Sawyer.......... 2,950 1.28 1.50 3,770
November 9.....{ W. C. Sawyer............ 2,590 0.83 1.12.] 2,140
1904.
July 11......... Hoyt and Grover......... 5,500 2.50 3.87 | 13,750
1905. i
March 13....... Tillinghast and Comstock. . 8,600 3.33 6.56 | 28,640
June 20......... Grover and Lyman.......,. 2,727 1.10 1.29 2,997
October 30..... G. F. Harley............ 3,532 1.38 2.05 4,889
November9.....|.... do..oiviiiiiiiLlL, 2,703 .94 1.20 2,631
November 9....| Harley and Stewart...... 2,703 91 1.20 2,467

aAll gage heights refer to datum 41.30 feet below bench mark No. 1, 1895 to 1901, inclusive, and 41.75 feet below
the same bench mark 1902 to 1905.
¢QGage heights inaccurate.

" dMade by wading.
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Daily gage height, in jeet, of Potomac River at Point of Rocks, Md.

See description of station page 16 in regard to datum of gage.

Day. Jan. | Feb | Mar, Apr. | May. | Juoe. | July. | Aug. | Sept. | Oct. | Nov. { Dec.
....... 61 31} 33| 18| 20| 10| 06| 03| 0.4 04
....... 9.7] 30} 59| 1.7( 27 .9 7 .3 4 .5
....... 106 29! 58| 15| 23 .8 .9 .3 .3 5
....... 96| 36 5.4| 14| 2.1 .8 7 .3 .3 5
....... 7.1 35| 44| 14| 19 9 8 .3 .3 5
....... 56| 3.0| 37] 14| 17 8 .6 3 4 6
....... 48] 27| 31| 12| 15 .8 .6 .3 3| .8
....... 43| 26| 2.7 8| 1.5 8 5 .3 .3 8
....... 41! 3.0 2.7( 13| 17| 1.1 .5 .3 4 6
....... 41§ 108 2.8{ 12| 16| 1.0 .6 .3 4 5
....... 40 79| 281 11| 15 .9 5 .3 4 b
....... 36] 58| 27| 11| 15 8 .5 4 .5 5
....... 36 45| 27! 12| 1.3 .8 5 ) 4 6
....... 36 38| 28| 12| 1.2 N .5 ) 4] L6
....... 47 35| 3.0 15| 1.1 7 .5 .3 4 .6
....... 59( 34 26| 1.3{ 1.0 .6 .5 .3 4 .6

1.6 81| 33| 24| 12! 10 .6 4 .3 4 4

1.6 69| 30} 23| 11| 1.0 6 4 .3 4 4

1.6| 54| 271 22| 11] 1.1 6 5 .3 4 .3

16| 49| 26 24| 10| 10 6 5 .3 4 .3

1.7 41] 24| 23 9] 10 6 4 .2 4 .3

1.8 38| 22| 24| 10| 1.0 5 4 .2 4 .6

20| 3.4 21| 28| 10| 1.1 5 4 .2 4 .6

20| 32| 20( 38 .9 .9 .5 b .3 4 13

20| 30| 20| 3.3 .8 .9 4| 5 3 4| 13

21) 29( 19{ 26 8| 1o 4 4 .3 4| 1.2

29 30| 18] 25| 12| 1.2 4 4 .3 4] 1.3

36| 3.8 18| 24| 21| 1.3 4 4 3 B 14
....... 32| 18| 24 1.6{ 12 4 .3 .3 .5 -9
....... 43| 221 22 1.5 1.1 .5 .3 .3 4 9
....... 35[......] 20/......] 1.1 7 3l......| 13
al.3 11| 16| 20| 0&|21.8| 08| 20
1.2 8| 14| 22 512,05 8| 3.0
1.3 6| 12| 25 4| 6.3 7| 2.8
1.4 b1 11} 20 4] 4.0 7| 2.3
1.4 41 10| 1.8 4| 30| 8| 2.0
1.4 3| 1.3 1.6 5| 2.4y 60| 18
1.3 6| 121 1.4 3| 21| 60| 1.7
1.3 6| 16 1.2 3| 1.8{ 6.1 1.7
1.3 16| 19 1.1 3| 15| 38 18
1.3 38 ..ennnn)iins 20 25| 1.2 3] 13| 30} 15
1.0 08! 22| 40| 1.1 4] 12| 25| 1.7
8 7| 17| 88| 1o 3] 1| 22| 17
T 6| 1.4 27| 10 3{ 11| 19] 1.8
-6 . 6 11| 23| 1.1 3| 10| 17} 15
b2 b 10| 23| 11 3| 10| 15 1.4
R I X N SUUUN 1.6 1.1] 16| 1.1 8| 10| 15] 1.3
B 85| 1.1} a1.2] 15| 12 5| 10| 14| 12
4 1.0 34| 14| 10 4| 10| 13| 11
.3 8] 32| 14 8 4 9| 12] 10

aGage heights January 1 to June 17, 1896, approximate.
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Daily gage Leight, in feet, of Potomac River at Point of Rocks, Md.—Con.
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Day. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
e8] 1.3 a6| 27| 1.3 7 7 90 11| 10
.3 .9 6| 22) 1.2 .6 4 8| 10| 1.0
B 7| 18| 1.1 6 5 8] 10| 10
6| 1.5 10 18| 1.2 6 40 .8 10| 1.0
23| 1.5 1.0 18! 16 64T 70 10| 10
5.1 1.6]. 9] 16[.-33] .6 .3 7 .9 .9
48| 1.4/, 877171 8.7 5 4 9 90 1.1
3.7 1.3]. 7| 191 6.0 5 4| 10 9 1.0
2.9 1.2 6| 23] 3.3 5 .3 9l 10 7
2.1 n8[...ol 8| 20} 2.7 .6 4 9] 1.0 7
L6l 1.0/ 18] 28 6| 5.3 8] 1.2 .8
AT O R N 1.6 (..., 2.4 X PO -3 P 9
8 20| 53| 23| 17| 20| 1.3] L5 1.0 T 9
8/ 1.9 44! 22| 19| 19| 1.2] 14 9 7 8 .9
8! 25, 42| 21| 65| 18 1.3, 1.3 .9 7| 16 .9
9 20| 41| 21| 4.0 19| 13| 13 .9 T 14! 1.0
9| 2.1) 46) 22| 85| 26| 12 135 9 7] 10| 11
10| 51| 54| 25| 60| 20 t2] L8 9 6 8| 3.2
14| 80| 6.0} 28/ 54| 19| 12| 1.3 9. 6 7| 3.6
1.7) 105 58| 30{ 46| 20| 1.2 12 8 6 5| 3.2
1.5] 791 5.0} 29 40| 20| 1.1]| 13 8 6 5] 2.4
1.3} &8 45 37| 35{ 18| 10| 13 8 .6 518
1.1 46 42 57| 82| 17| 1.4] 1.4 7 7 7| 1.3
1.1 40| 40| 46 30| 1.7] 13| 1.3 7 8 12| 11
1.1 39| 39| 39| 33| 16| 13| 1.3 g 6 81 10
9 46| 37| 35| 89| 16| 14| 1.2 .8 N 5 .9
9! 57| 37 33| 126 17| 14| 12 8 7 B 15
1.0 70| 38| 31| 80| 17| 15| 1.3 7 6 6| 41
9| 7.4 42| 30| 50| 16| 1.3| 1.2 a7 6 11| a3
9| 77| 44| 29| 44| 16| 11| 1.2 T .6 9| 3.3
9 7.6 47| 28| 41| 17| 1.4] 11| -7 .6 TP 2.6
15| 7.2| 53] 26| 39| 17| 14| 11 7 6 T 2.2
15| 64| 6.2 25| 35| 21| 21 1.1 7 .6 6l 21
1.4] 67| 6.0 23| 32| 20| 26| 1.1 7 7 6| 1.6
1.4 212 55| 227 29| 18] 27| 11 .8 .6 6] 15
14 246 48| 21| 28| 17| 21| 12] 1.0 6 4] 1.4
15| 16.8| 47| 21| 29| 16| 19| 17 .8 7 413
18| 93| 46| 20| 30| 16| 19| 1.6 .8 7 4| 13
2.0/ 7.3| 41| 19| 28| 16| 21| 1.3 .9 7 8| 1.2
23| 60, 38| 19| 25| 15| 22| 1.3 9 8 8 1.2
2.21....... 3.6| 1.8 22| 14| 21] 13 9 9 511
2.1, 38| 17! 21| 13| 19| 1.3 .9 9 6| 1.1
2.0....... 29|, C 2.0 ..... 1.8 1.80...... 9l ... 1.1
1| 28 19| 61| 26| 22{ 09| 15| 12| 07 27| 21
1.1] 17| 18| 52| 24| 20 8 17] 11 7| 25| 21
1.2 20| 17| 46| 22| 1.8 8| 1.4 11 6| 23| 20
14| 19| 17) 41| 20| 17 7| 1.2} 1.0 7 22| 25

aGage heights January 1 to June 17, 1896, approximate.
b1897 gage heights subject to errors of several tenths.
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HYDROGRAPHY OF VIRGINIA.

Daily gage height, in feet, of Potomac River at Point of Rocks, Md.—Con.

Now.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | Julg | Aug. | Sept. { Oect. Dee.
14! 19| 16| 38! 1.9! 1.6 7 22! 10 81 20 5.1
15| 20) 16] 36| 1.8| 1.4 7072 1.0 8| 1.8| 9.2
1.4 20| 16| 32| 22| 13 71 61] 11f 10| 18| 61
1.1 19| 15| 29| 54! 1.3 8¢ 37] 10| 11| 17| 45
1.2 19| 15| 24! 11.08| 1.2 7| 39| 10| 1.0} 16| 36
14| 18| 1.4 25| 96| 1.2 7| 5.6 91 10} 16} 3.0
2.1} 18] 14| 25| 65| 11 7| 140 9 9 20| 26
40! 19| 15] 24| 52| 1.1} - 6| 16,03y .9 9] 18] 24
3.9 20| 15| 24| 42| 1.1 B51 951 8] 14| 18| 22
85] 19| 16| 25| 3.7 1.3 b5} 8.0 8] 1.2] 20| 22
37| 19| 16| 25| 31! 1.3 5] 7.2 8| 10| 20| 20
49| 20| 17| 40| 30| 13 5] 6.1 .8 8| 18| 1.8
62| 20| 17| 90| 32| 1.3 5| 5.2 8 8| 18| 1.8
491 18| 20| 67| 46| 1.2 5| 43 8 8| 1.8 20
38| 17| 58| 51| 44| 15 7| 33 8| 14| 22) 21
31 17| 46| 42| 35| 1.4 RAER! 7| 90! 30| 22
29| 28| 35| 35| 23| 13 9| 3.0 7| 54| 36! 26
28| 38| 35] 32| 29| 1.3 9| 38 71 535 33! 33
32| 41| 66| 29| 31| 13| 11| 28 71 13.1] 3.2] %47
76| 34| 62| 26| 39| 12 9| 23 71 101] 31| 62
65 29 64| 26| 51| 1.1 81 2.0 71 59| 30| 6.9
511 26| 105} 26| 56| 1.1 91 1.8 7| a45) 27| 53
50 23] 721 25| 41| 10| 1.2 15 9| 38| 26| 43
51| 21| 53] 33| 34| 10| 10| 1.5 8| 36| 24| 3.7
5.1 (... 44| 30| 3.0 9| 12| 1.4 7| 34| 22| 3.2
3.6 |...... 43| 28| 28 9 t4] 1.3 7 3.0 21| 3.0
34 ... 6.2|...... 2.4 ... 1710 13 |...... 2.8|..... 2.7
30 24| 119 53| t6] 20} 10| 07! 99| 07| 08| 08
341 20| 92| 45| 16, 24| 10 7 9 6| 1.5 8
29! 21 82! 40| 21| 38| 1.1 N 8 6| 25 8
27 21 76| 36| 17| 26| 10| -.9 8 6| 20 8
23| 20| 85| 33| 17| 21 9| 10 8 6| 1.8 8
41} 20| 1655 30| 21| 18| 10| 1.1 N 61 1.4 N
69| 20| 129| 28| 20| 16| 20| 1.1 7 6| 14 7
81 23| Wo!| 306( 19| 15( 10| 1.1 .6 7113 7
68| 23| 81] 35| 20| 14| 10| 10 6 7l 12 7
54| 36| 60] 34| 24| 17 90 10 6 6] 10 7
46| 42| 58| 42| 45| 18 9 9 8 6 9 7
39| 42| 56| 45| 38! 1.7 .8 8 8 6 9 .8
36, 40| 50| 34, 34| 1.7 8 6| 1.2 6 8 8
34| 39, 48| 32| 32| 16 8 6| 1.1 5 81 1.2
34| 38| 45| 30| 28] 15 .9 6| 10 5 8! 30
40| 40 46| 28| 25| 15| 1.1 7 .9 .5 81 2.1
57 45 47| 27! 23! 1.4 .9 7 .8 5 81 17
521 50| 44| 26| 24] 1.4 7 6 7 5 Tl 1k
471 52| 52| 25| 855 1.3 7 6 7 B 7| 16
44| 54| 54| 24| 63| 13 7 6 9 5 7| 15
40! 60 53| 22| 50| 1.2 7 K} 7 5 70 13
35| 85| 47| 21} 36| 1.2 7 5 .8 5 11
3.3 42| 20| 30| 1.1 7 5 .9 5 8] 1.0
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‘ Daily gage height, in feet, of Potomac River at Point of Rocks, Md.—Con.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1899.

b2 S 4.0 2.0 2.7 1.1 .6 5 9 b .8 1.2
25, e 3.9 2.0 2.4 1.0 .6 .5 9 .5 .9 1.8
26, ...l 3.7 1.9 2.1 1.0 .6 5 1.0 b .9 2.1
2. 3.5 1.9 2.0 1.0 .6 1.2 .8 .5 .8 1.5
28. 3.4 1.8 1.8 1.2 .6 1.1 7 °5 .8 1.6
20, ..l 4.6 1.7 1.7 1.1 R 1.1 7 5 .8 1.6
0.0t 8.6 1.7 1.7 1.0 .8 1.0 .8 .5 8 1.6
) 70 |....... 1.8 La..... .8 1.0]...... [ 30 P 1.6
1.5 1.0 3.5 4.8 1.9 1.3 1.2 1.2 0.7 0.3 0.5 2.4
1.5 1.6 45 3.8 1.7 1.3 1.1 1.1 7. .3 .5 1.9
1.4 2.0 6.6 3.4 1.6 1.3 1.0 1.0 .6 .3 .5 1.6
1.5 2.1 5.9 3.1 1.5 1.4 1.0 .9 6 3 5 1.6
1.5 2.2 4.4 2.8 1.5 1.6 .9 9 5 .3 5 2.0
1.4 1.9 4.0 2.7 1.4 1.6 1.3 .8 .6 .3 4 4.1
1.4 1.8 3.6 2.6 1.4} 1.5 1.0 .8 .5 .3 4 5.9
1.3 1.5 3.9 2.5 1.3 1.4 9 9 4 .3 4 3.7
1.3 1.8 4.5 2.4 1.3 1.4 .8 .6 4 3 R 3.0
1.2 2.3 4.0 2.3 1.3 1.3 7 .6 3 3 .6 2.5
1.3 3.0 3.6 2.1 1.2 1.2 .6 .5 4 .3 5 2.1
1.4 2.5 3.2 2.1 1.2 1.1 6 5 3 .3 4 1.8
1.4 3.0 2.9 2.0 1.1 1.0 5 4 .3 .3 4 1.6
1.5 4.5 2.8 1.9 1.1 .9 .5 4 4 .3 4 1.5
1.8 5.3 2.7 1.9 1.1 1.3 .5 .4 4 9 4 1.4
2.1 45|, 26 1.8 1.1 1.0 4 4 4 .5 .4 1.4
1.9 3.8 2.4 1.8 1.0 1.8 4 4 .3 4 4 1.5
1.7 3.1 2.3 1.7 1.0 2.8 4 4 3 .3 .3 1.2
1.6 2.6 2.4 1.7 1.2 8.5 5 4 .3 .3 2 1.1
2.2 2.3 2.6 1.6 1.3 6.2 1.4 4 .3 3 .2 1.1
3.6 1.9 5.8 1.7 1.8 4.6 1.0 4 .3 3 .3 1.0
6.8 3.0 8.7 2.2 1.9 3.6 9 4 3 .5 4 .9
5.5 6.9 6.6 25| 20 2.7 .8 4 .3 4 4 .9
4.0 7.1 5.4 2.8 1.7 2.3 1.8 4 .3 4 4 .8
3.3 56 5.0 3.0 1.5 2.1 1.6 5 .3 4 4 .8
2.8 3.9 4.5 2.8 1.4 2.0 2.0 R4 .3 4 1.2 .8
2.5 3.3 4.1 2.5 1.4 1.8 1.4 9 3 5 3.3 .8
2.1 3.0 3.7 2.3 1.3 1.5 1.2 9 2 5 8.2 .8
18 ....... 3.5 2.1 1.3 1.4 1.0 9 .3 5 5.4 .8
13)....... 3.3 2.0 1.2 1.3 1.3 .8 .3 5 3.2 .8
1.2 ....... 3.2 |....... 1.30...... 1.3 - P ;2 P .8
0.8 1.2 0.8 2.2 3.4 7.5 2.6 1.7 2.8 3.0 0.9 1.6
9 1.1 8 2.0 3.1 6.0 2.4 1.5 57 2.4 .9 15
9 1.0 8 3.3 2.8 4.8 2.3 1.4 5.3 2.1 1.0 1.4
.9 1.1 8 5.4 2.6 4.0 2.1 1.4 4.1 1.9 1.0 1.7
9 1.1 8 7.7 2.5 3.5 2.0 1.3 3.2 1.9 9 3.5
.8 1.1 .9 6.8 2.3 4.0 2.0 1.3 2.3 1.7 9 2.9
N 1.3 1.8 6.8 2.1 4.7 1.9 1.6 20} 1.5 .9 2.6
Nd 1.2 1.4 7.8 1.9 4.8 2.2 4.5 1.8 1.4 .9 2.4

aGage heights April 16 to Dec. 31, 1901, are somewhat in error on account of uncertainty of the gage datums.
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Dasly gage height, in feet, of Potomac River at Point of Rocks, Md.—Con.

- Day. Jan. | Feb, | Mar. | Apr | May | Junme, |July. |Aug. |Sept. [Oct. [Nov. Dec.

6| 12| 1.3 63| 18| 41| 20| 85| 17| 1.4 9] 22
60 12| 27| 53| 20 32| 17} 28 1.7| 1.3 9] 2.3
7 1.3 42 .42) 80) 27| 16| 23| 16| 1.3 9| 28
11|, 14| 124 33| 91 25} 18| 23| 16| 1.2 9| 3.2
1.8 171 9.9 30 60| 22| 16| 22| 15| 1.2 91 30
46| 17| 62| 32| 46| 24| 20| 22| 15| 12 8] 28
35 18| 45| 90| 35 27| 36( 21| 15| 1.2 8| 8.1
28| 17( 39| 180 30| 30| 51| 20| 18| 1.2 91 17.2
2.2 14 32| 83| 27| 57| 52| 20| 16| 1.1 9] 13:3
20 11| 28| 74| 24| 85| 55| 23| 15| 1.1 91 6.9
19| 11| 25| 62| 23| 56! 51| 24| 15| 1.1 9| 50
171 1.0) 23! 54| 22| 45| 46| 26| 1.4 1.1 91 4.1
1.5 9| 25| 11.4] 20| 37 86{ 30| 1.4| 1.1 91 3.2
1.4 9| 30) 208) 19| 56| 3.1 27| 14] 1.1 9| 3.6
1.3 81 32| 158| 12.6| 46| 28| 23| 1.3 1.1 9] 2.7
1.3 8| 33j 112 142 45| 25| 20| 13| 10| 18| 25
14 99 28| 79| 93 43| 22| 2.0 13| 10| 41| 23
1.5 9| 25; 66, 7.2| 40| 21| 20| 12| 10| 44| 2.7
1.5 10| 26| 56| 7.5/ 36| 22| 22| 12| 10| 32| 30
13| 10| 25; 48 76| 33 20| 274 12 9] 25| 29
9 ...... 26| 42| 90| 30| 18| 24| 1.2 9] 20| 4.4
10f...... 27| 38| 97 28| 17| 22| 32 9| 17| 138
1.2)...... 244....... 86 |...... 1.7 2.3)...... R S 18.4
57 27| 18| 16| 16 81 12| 10} 27

50| 26 18| 17| 1.4 9| 12| L0| 28

45| 26 1.7 18] 1.7 91 11} 10] 29

41} 26| 16| 1.8{ 17 8| 10| 10| 3.4

40| 25) 16| 17| 18 9] 11] 10} 55

88| 25| 15| 17] 1.6 9| 1.2 1.0 4.4

40| 25| 15| 16| 15 8| 12 9| 42

64| 241 15} 16| 15 81 1.1 9] 40

164 31| 14| 15| 1.4 81 1.1 91 38

43| 2.7 14 15| 1.3 - 8| 11 9| 35

120 25| 14| 15| 1.2 8 1.1 9| 3.2

1221 23| 14| 14] 1.1 8] 1.4 91 3.6

s 22! 1.3| 14| 1.1 7| 16| 10| 4.9

93| 221 14| 14/ 10 71 19 10| 7.2

78| 2.1 14] 13| 1.0 7P 20 10§ 6.8

65| 21| 14| 13| 1.0 7| 21| 1o 5.7

59| 20| 1.3 12 10 71 20| 10 7.8

53| 19| 13| t2] 1.0 7 18| 1.0} 9.9

49 19| 13! 12 10 7] 16 10| 80

46| 26| 13| 12| 10 7l 1.4} 1o0] 5.9

40| 20| 13| 13 9 7| 1.2 9| 52

35| 20f 1.3] 1.3 9 7] 11 9] 4.8

3.3 19| 13| 1.2 9 Tl 16 81 5.0

30 19| 13| 1.1 9 7 9 9| 5.2

29| 19| 12! 11} 10 9 9| 13| 438

28| 20| 14| 11| 1o .8 9 15 4.2

29| 22| 1.5 10 9 .8 8] 19| 3.8

aGage Heights April 16 to December 31, 1901, are somewhsat in error. A
bGage heights January 1 to September 1, 1992, somewhat in error. Datum not known. Gage heighis Sept. 2 to

Dec. 381, 1902, refer to datum 41.75 feet below bench mark No, 1.
cRise in gage Feb. 11 to 23, 1902, due to ice gorging:

'




POTOMAC RIVER DRAINAGE BASIN. 25

Daily gage height, in feet, of Potomac River at Point of Rocks, Md.—Con

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. | Dec.

3.6 2.8 2.0 14 1.0 .9 .8 1.0 8.0 3.5
3.7 2.7 1.9 1.4 1.0 1.0 .8 L0 3.5 3.0
4.3 2.7 1.9 1.4 1.6 .9 1.0 1.1 2.8 2.6
6.4 ....... 1.9 |....... 1.7 Bl L1...... 2.8

42| 77| 80| 87 87| 17| 20| 12| 11| 11
153 7.0 29| 49] 58! 17| 21| 11| 11| 11
89| 61| 28| 40| 45| 1.6| 22| 11| 10| 11
66| 50 28| 3.4 40! 17| 21| 11| 10| 11
57{ 49 28| 30| 35 18| 20/ 10) 10| 1.1
53] 46| 27| 26| 47| 19| 19| 10| 10| L1
50 43] 27| 24| 82| 23} 1.8}{ 10| 10| 1.1
48| 41) 26| 64| 58| 23] 1.7 11| 11} 11
46| 45| 25| 82| 40| 22| 16| 23| 11} 1.0
48| 6.1 24 74} 34| 20| 15| 20 1.1] 10
54{ 56| 23| 65| 30| 29| 15| 19| 10| 1o
50| 5.4 23| 51| 85| 28| 14| 18| 10| Lo
46| 53| 22| 53| 56| 25 14| 18| 10| 1.0
43| 56| 21| 60| 39| 23] 15| 1.7 10| 1.0
40| 144 21| 56 35| 20 15| 17! 10| 11
38| 151 20| 45| 32 20| 14| 16| 10| 1.2
36| 140 20| 10| 30| 19| 15| 1.5 1.1 al.7
34| 104 19| 36| 2.8 18| 26} 15 11| 15
82! 78| 19| 32| 28| 18| 45| 1.5} 11| 1.4
3.1( 67| 19| 30| 31! 17| 29 16| 11| 15
80| 55| 18| 28| 28| 1.7; 24} 16] 11| 16
31] 50y 18| 2.6 25 16| 20| 1.5] 11| 17
51| 45| 18| 24} 23! 16| 19! 15| 11| 17
70| 41| 19| 25| 21| L5|. 17{ 14| 1.2} 1.6
121 38| 20| 33 20] 14| 16| 14] 11| 186
86| 86| 20| 36| 20| 13| 14| 13| 10| 1l
66| 35| 21| 32| 19| 13| 13| 13| t0| 16
53| 34| 23| 27| 19| 15| 13| 12| 13| 18
47| 82| 24| 62] 18! 21| 12| 12| 11| 17
45| 31} 26| 122 20] 25| 12 11| 11| 17
51 [...... 2.8 |..... 1.8] 2.1 (... 1.1 1.6
1904.
Lo, 5| 30| 53] 24} 56| 67| 14| 14| 09 06] 06| 038
2o 1.5 29| 44| 26| 40| 7.8 1.3| 1.3 .8 .8 .6 .8
| U 20| 29| 40| 3.0} 36| 52| 13| 12 .8 K 7 .8
4. 23| 33| 38| 35| 30| 46| 13| 1.2 .8 .6 7 8
[ O 18| 48| 40| 31| 28| 41) t2] 1.2 .9 .6 7 .8
[ 1.5 49/ 42! 35! 26| 50! 1.5) 12| 10 .6 7 .8
Db, .| 15| 49 45| 30| 25| 44| 15| 1.3 .9 6 7 .8
8, 15| 33| 50| 24| 28| 40| 16} 1.4 8 .6 7 .8
[ T, 16| 35| 48| 2.3| 27| 36| 16| 1.5 7 5 7 8
100000 16| 57| 54) 23| 26| 32| 17| 14 ki .5 R 9
Mo 16) 50, 45} 26| 25| 28] 29 1.3 7 .5 7 .9
12,0000 17| 839|:-38| 31| 25| 26§ 26 1.3 8 .6 7 9

alce conditions December 17 to 31, 1903.

bGage heights January 1 to September 1, 1902, somewhat in error. Datum not known. Gage heights Sept. 2 to
December 31, 1902, refer to datum 41.75 feet below bench mark No. 1.

clee conditions during part of January and February, 1934.
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Daily gage height, in feet, of Potomac River at Point of Rocks, Md.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.

33| 28| 24 25| 34 12| 10 7 7 9
28| 26| 23| 24| 31| 12 .9 7 .8 9
267 25( 22| 22| 30| 11 9 .6 .8 9
24| 22| 22| 21| 28| 11| 1.0 .6 .8 9
24| 21| 21 20{ 24! 1.1} 1.0 5 7 9
22 21 22| 18| 20( 10 9 5 .8 9
2.1} 20{ 23| 16| 18| 1.0 8 .5 .8 9
22| 19| 31| 15| 16| 10 7 .6 8! 1.0
23| 19| 62{ 15| 14| 1.0 8| 1.0 70 1.0
241 18| 47| 25| 14 9 10 9 7| 1.0
25 1.7{ 40| 30| 13 .9 9 .8 7| Lo
27| 17| 36| 28| 13| 1.0 .8 7 7] 1.0
37| 16| .3.1| 25| 13| 1.0 8 7 g4 11
34| 18] 28) 21| 14| 12 .8 7 7] 14
3.0 16 25| 1.7] 14| 11 7 7 71 16
28| 20| 24| 15 14] 1.1 I 4 .71 18
26| 37| 23| 15| 15| 1.0 7 .6 8| 18
257 63| 22! 14| 15| 10 7 .6 8| 1.9
24 (..., 24 |...... 1.5 K N U K R 2.0

55| 24| 28| 20| 54| 20| 15] 15 10| 17
50| 23| 27| 19| 42| 29| 14 13| 10| 186
45| 22| 26| 1.8] 40| 34| 14| 12| 09, 15
44| 21| 25| 16| 36{ 25| 1.4] 10, 09| 15
50| 20, 24| 14| 33| 21| 1.3/ 12| 09| 15
59| 20| 23| 13| 30| 18| t3| 14| 09 28
75| 19| 22| 15| 28| 17! 12| 18| 09| 7.6
84| 19| 22| 25| 26| 15| 12| 16| 09| 7.5
67| 19| 20 36| 40| 15| 12| 14| 09| 6.1
58| 19| 1.8| 52| 35| 20 12| 14| 09| 55
69| 1.8 17| 70| 30| 29| 11| 15| 09| 48
59] 18| 16| 50| 26| 34| 1.1| 16| 09| 41
52| 17| 15| 36| 23| 39| 11| 17, 09| 34
46| 17| 15| 30| 20| 29 11| 21| 09| 31
40| 17| 14! 26| 18| 28 10} 20| 1.3} 30
3.6 (...... 1.30...... 2.5 25(...... 1.8 3.2

alce gorge January 27, 1905.
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Rating table for Potomac River at Point of Rocks, Md., from February 17, 1895, to March

31, 1902.

H(igﬁ]et. [ Discharge. H H(ix?ég}ft. ' Discharge. i‘ H(i?gglft. ‘i Discharge. H%Eg}i. Dischai'ge.

Fed. | Seconifet Fed. | Second-feet. Fet. | Second-feet. Feet. | Second-feet.
0.20 1,040 1.80 6,200 3.40 | 14,160 6.00 | 30,020
0.30 1,180 1.90 6,660 3.50 14,700 6.20 | 31,380
0.40 1,340 2.00 7,120 3.60 | 15,260 6.40 | 32,780
0.50 1,540 - 2,10 7,580 3.70 | 15,820 6.60 | 34,180
0.60 1,760 2.20 8,060 -3.80 | 16,380 6.80 | 35,620
0.70 2,000 2.30 8,540 ‘ 3.90 | 16,940 7.00 | 37,080
0.80 2,280 2.40 9,020 4.00 | 17,520 7.20 | 38,560
0.90 2,600 | 2.50 9,500 4.20 | 18,680 7.40 | 40,080
1.00 : 2,940 2.60 | 10,000 4.40 | 19,840 7.60 | 41,600
1.10 3,300 2.70 | 10,500 4.60 | 21,040 7.80 | 43,160
1.20 3,680 ‘ 2.80 | 11,000 4.80 | 22,240 8.00 | 44,720
1.30 4,080 2.90 | 11,520 5.00 | 23,480 8.50 | 48,700
1.40 7 4,480 3.00 | 12,040 5.20 | 24,740 9.00 | 52,700
1.50 1 4,900 3.10 | 12,560 5.40 | 26,020
1.60 ¢ 5,320 3.20 | 13,080 5.60 | 27,340
1.70 ¢ 5,760 3.30 | 13,620 | 5.80 | 28,660

The ahove table is strictly applicable only for open channel conditions. It is based upon 23 discharge measurements
made during 1895 to 1901, inclusive. It is well defined between gage heights 0.3 feet and 14.0 feet. The table has
been extended beyond these limits. Above 9.00 feet the rating curve is a tangent, the difference being 830 per tenth.

Rating table for Potomac River at Point of Rocks, Md., from April 1, 1902 to December

31, 1905.

H(i?gg}?t ‘( Discharge. g HGeif}?t. " Discharge. [r H%?g}ft. Discharge. ' H(i?églft- Discharge.
Feet. ! Second-feet. i Feet. J Second-feet. - Fee, Second-feet. Feet. Second-feet.
0.50 900 2.00 5,020 3.50 11,470 6.00 26,140
0.60 1,090 2.10 .5 ,380 3.60 11,980 6.20 | 27,460
0.70 1,295 2.20 5,750 3.70 ) 12,490 6.40 | 28,780
0.80 1,515 2.30 6,130 3.80 13,010 6.60 30,100
0.90 1,750 2.40 6,520 3.90 13,5630 6.80 31 ,460
1.00 2,000 | 2.50 6,920 4.00 14,070 7.00 { 32,820
1.10 2,260 2.60 7,330 4.20 15,150 7.20 | 34,220
1.20 ‘ 2,530 2.70 7,750 4.40 16,270 7.40 | 35,620
1.30 2,810 2.80 8,180 4.60 17 ,430 7.60 | 37,060
1.40 3,100 2.90 8,620 4.80 18,610 7.80 38,500
1.50 3,400 3.00 9,070 5.00 | 19,820 8.00 | 39,980

. 1.60 3,700 ,1 3.10 9,530 5.20 | 21,060 8.50 | 43,740
1.70 4,010 3.20 10,000 5.40 | 22,300 9.00 | 47,600
1.80 4,330 ‘ 3.30 | 10,480 5.60 | 23,560 9.50 | 51,560
1.90 4,670 | 3.40 | 10,970 5.80 | 24,840 10.00 | 55,600

The above table is strictly, applicable only for open channel conditions. It iy based upon discharge measurements
made during 1902 to 1905, inclusive. It is fairly well defined between gage heights 1.0 foot and 14.0 feet. The
table has been extended beyond these limits. Above gage height 10.0 feet the rating curve is a tangent, the differ~
ence being 830 per tenth. :
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Estimated monthly discharge of Potomac River at Point of Rocks, Md.

HYDROGRAPHY

OF VIRGINIA.

(Drainage area, 9,654 square miles.)

Discharge in second-feet. Run-off. Precipitation.
Per
Month. X . Second-ft| Depth cent. In Loss of
Maximum. | Minimum. Mean. per L in of inches. | . iB
8¢, i, inches. | precipi- inches,
tation.
1895
January.........ooococdoecc oo 3.25 |.......
February 17-28...| 15,260 | 5,320 7,413 .768 L343 |. ... al 16 |.......
March........... 65,080 | 11,520 | 24,560 | 2.54 2.93 122 2.41 | —.52
April.. ... .. ... 67,640 | 6,200 | 14,500 | 1.50 1.67 71 2.37 .70
May............. 29,340 | 7,120 | 12,540 | 1.30 1.50 61| 2.46 .96
June............ 7,580 | 2,280 | 4,033 .418 .466 12| 3.88 | 3.41
July............. 10,500 | 2,600 | 4,443 . 460 .530 18| 3.03 | 2.50
August.......... 3,300 | 1,340 1,997 .207 .239 11 2.10 1.86
September....... 2,600 | 1,180 1,565 .162 .181 21 .85 .67
October.......... 1,340 | 1,040 1,163 120 . .138 121 1.19 1.05
November. ...... 1,540 ¢ 1,180 1,333 .138 .154 11 1.37 | 1.22
Décember ........ 5,320 1 1,180 | 2,259 .234 .270 10| 2.59 | 2.32
Theyear..... ..l oo e 26.66 {.......
1896.
bJanuary........ 24,100 { 1,180 | 5,257 .545 .628 32| 1.97 1.34
bFebruary....... 37,080 | 2,600 | 10,470 | 1.08 1.16 33| 3.48 2.32
March...........0. ... oo 3.55 [.......
April. ..o 1.61|.......
bMay 11-31...... 5,320 | 1,540 | 2,560 .265 207 ... ... e2.91 .......
blune........... 14,160 | 1,180 | 5,429 .562 .627 13| 5.01 4.38
July............. 50,300 | 2,940 |1 9,283 .962 | 1:11 19| 5.79 4.68
August.......... 9,500 1,540 | 3,449 .857 412 24| 1.69 1.27
September....... 25 ,380 1,180 | 2,175 .225 .251 4| 6.09 5.84
October.......... 159,400 | 2,000 | 12,490.|1.29 1.49 162 .92 —.57
November. ...... 30,020 { 2,000 | 6,928 718 .801 26| 3 .‘02 2.22
December........ 12,040 | 2,000 | 4,723 .489 .564 76 .74 .18
The year.......|......... ' ........ ‘ ............................. 36.78 |.......

aPrecipitation for complete month.
bEstimates January 1 to June 17, 1896, liable to considerable error, owing to possible error in gage.
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Estimated monthly discharge of Potomac River at Point of Rocks, Md.—Con.

Discharge in second-feet. Run-off: Precipitation.
M Per
onth, i . Becond-ft.. Depth cent. In Loss of
Maximum. | Minimum. Mean. per in of . in
sq. mi. inches. | precipi- inches. inches.
| tation.

a1897
January......... 8,540 | 2,280 | 4,284 444 .512 33 1.55 1.04
February........ 182,200 | 6,660 | 42,660 | 4.42 4.60 78| 5.8 | 1.28
March........... 31,380 | 11,520 | 20,850 | 2.16 2.49 104 | 2.40 | —.09
April............ 28,000 | 5,760 | 10,830 | 1 12 1.25 55 | 2.28 1.03
May............. 94,200 | 5,760 | 22 950 | 2.38 2.74 57| 4.77 | 2.03
June............ 7,580 | 4,080 | 5,997 .621 .693 28 | 2.43 1.74
July............. 10,500 | 2,940 | 5,315 | .551 .635 16 | 4.08 ) 3.44
August.......... 6,200 | 3,300 | 4,092 424 .489 17| 2.93 | 2.44
September. . .. ... 2,940 | 2,000 | 2,337 .242 .270 17 1.60 1 .3:;
October.......... 2,600 | 1,760 1,968 .204 .235 17 1.43 1.19
November. . ..... 4,480 1,340 | 2,096 217 .242 6 4.10 | 3.86
December........ 19,260 | 2,600 | 6,579 .681 785 241 3.22| 2.4
The year....... 182,200 ! -1,340 1 10,830 | 1.12 14.94 41 | 36.67 |.21.74

1898.
January......... 41,600 | 3,300 | 14,660 | 1.52 1.75 46 | 3.78 | 2.03
Febmdry ........ 18,100 | 5,760 | 8,339 | .864 .900 84| 1.07 17
March........... 65,150 | 4,480 | 15,470 | 1.60 1.84 41 4.44 | 2.60
April............ 52,700 | 9,020 | 15 970 | 1.65 1.84 78| 2.36 .52
May............ 69,720 | 6,200 | 18 ,060 | 1.87 2.16 45| 4.76 | 2.60
June............ 8,060 2,600 4,178 | .433 .483 27 1.81} 1.33
July............. 5,760 | 1,540 | 2 418 | .250 .288 9| 3.21| 2.92
August. ... ...y 115,400 | 3,680 | 22,280 | 2.31 2.66 38 7.00 | 4.34
September. . ... .. 3,680 | 2,000 | 2,497 .259 .289 22 1.32 1.03
October.......... 86,730 1,760 | 13,580 | 1.41 1.63 25 6.4 4.78
November. ... ... 15,260 | 5,320 | 8 557 .886 . 988 41 2.41 1.42
December........ 54,360 | 6,200 | 15,330 | 1.59 1.83 63| 2.91] 1.08
The year....... 115,400 1,540 | 11,780 | 1.22 16.66 40 | 41.48 | 24.82

al1897 estimates are only approximate, owing to large errors in the chain length.
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E'stimated monthly discharge of Potomac River at Point of Rocks, Md.—Con.

Discharge in second-feet. Run-off. Precipitatiaﬁ.
i
Month. ' Second-ft.. Depth czg. In Loss of
Maximum. | Minimum. | Mean. per . in of - | inohes. | . IB
8. mi. inches. | precipi- inches.
tation.

1899.
January......... 45,500 | 8,540 | 20,870 | 2.16 2.49 98 | 2.54 .05
February........ 100,800 | 7,120 | 28,130 | 2.91 3.03 70| 4.44 1.41
March........... 115,400 | 14,160 | 35,240 | 3.65 4.21 106 | 3.96 | —.25
April....... ... 25,380 | 5,760 | 11,750 | 1.22 1.36 99 1.37 .01
May............. 49,140 | 5,320 | 11,600 | 1.20 1.38 27| 5.15| 3.77
June............ 16,380 | 2,940 | 5,314 .550 .614 18 | 3.47 | 2.86
July............. 7,120 1,540 | 2,519 .261 .301 13| 2.28 1.98
August.......... 3,680 1,540 | 2,335 .242 .279 10| 2.84 2.56
Séptember ....... 3 :680 1,760 | 2,345 .243 .271 7| 3.94| 3.67
October.......... 2,000 1,540 1,663 172 .198 11 1.88 1.68
November. ...... 9,500 | 2,000 | 3,171 .328 .366 22| 1.69 1.32
December...... .. 12,040 | 2,000 | 4,068 421 .485 25 1.94 | 1.46
The yeaf ....... 115,400 1,540 | 10,750 | 1.11 14.98 42 | 35.50 | 20.52

1900.
January......... 35,620 | 3,680 | 8,166 .846 .975 47 1 2.10 1.12
February........ 37,820 | 2,940 | 13,340 { 1.38 1.44 42 | 3.44| 2.00
March........... 50,300 | 8,540 | 18 ,470 | 1.91 2.20 64 | 3.42 1.22
April........ ... 22,240 | 5,320 | 9,295 .963 1.07 80 1.34 .27
May............. 7,120 | 2,940 | 4,466 .463 .534 23| 2.32 1.79
June.......... .. 48 700 | 2,600 | 8,394 .869 .970 23| 4.19| 3.22
July............. 7,120 1,340 | 3,008 .312 .360 10| 3.74| 3.38
August.......... 3,680 1 :340 1,917 1199 .229 11 2.08 1.85
September. ... ... 2,000 1,040 1,344 139 155 8 1.95 1.79
October.......... 2,600 1,180 | 1,333 138 159 8| 2.08 1.92
November. ...... 46,300 1,040 | 4,570 .473 .528 15| 3.621 3.09
December. ....... 29,340 | 2,280 | 6,218 .644 742 42 1.77 1.03

The year....... 50,300 1,040 | 6,710 695 | 9.36 29
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Estimated monthly discharge of Potomac River at Point of Rocks, Md.—Con.

Discharge in sécond-feet. Run-off. Precipitation.
Month. | Second-ft.| Depth cg?: In Loss of
Maximum. | Minimum. | Mean. per _ _in of | inches. | . 0
8q. mi. inches. | precipi- inches.
tation.
al901.
January......... 21,040 | 1,760 | 4,929 511 .589 30 1.95 1.36
February........ 6,200 2,280 | 3,649 .378 .394 85 .46 .07
March........... 80,920 | 2,280 | 13,800 | 1.43 1.656 48 | 3.46 1.81
April. ..., 150,600 | 7,120 | 39,750,| 4.12 4.60 76 | 6.05 1.45
May............. 95,860 | 6,200 | 26,920 | 2.79 3.22 50| 6.47 | 3.25
June............ 48,700 | 8,060 | 18,840 | 1.95 2.18 48 | 4.56 | 2.38
July............. 26,680 | 4,900 110,720 | 1.11 1.28 34| 3.82| 2.54
August.......... 20,440 | 4,080 | 8,337 .864 .996 16 | 6.23 5.23
September. .. .... 28,000 3,680 | 7,636 i 882 28| 3.15 2>. 27
October.......... 12,040 | 2,600 | 4,303 .446 | . .514 90 .57 .06
November. ... ... 19,840 | 2,280 | 4,648 .481 .537 221 2.50 1.96
December........ 130 ,700 4,480 | 25,610 | 2.65 3.06 54| 5.71 2.65
The year....... 150,600 | 1,760 | 14,100 | 1.46 | 19.90 l 44 | 44.93 | 25.03
| | | | |
a1902. | | |
January......... 75,110 | 7,580 | 17,520 | 1.81 2.09 | 751 2.78 .69
bFebruary....... 203,800 | 9,020 | 32,520 |3.37 3.51 90 | 3.88 .37
March........... 218,700 | 14,700 | 54 410 | 5.64 6.50 149 | 4.35 |—2.15
April......0 L 108,700 | 7,750 : 28,760 |- 2.99 3.34 104 | 3.20 | —.14
May............. 9,530 | 4,670 | 5,973 .619 714 36 1.97 | 1.26
June............ 4,330 | 2,530 | 3,186 .330 .368 11| 3.45| 3.08
July......... ... 4,330 | 2,000 | 3,086 .320 .369 13 2.795| 2 .'38
August.......... 4,330 1 1,615 2,464 .255 .294 13| 2.16 | 1.87
September.- . .... 2,000 1,295 1,490 .154 172 8| 2.01 1.84
October.......... 5,380 1,515 | 2,767 .287 .331 10| 3.36 | 3.03
November....... 11,470 © 1,750 | 2,837 .294 .328 13| 2.49 | 2.16
December... ... .. 54,780 | 7,330 18,970 | 1.96 2.26 50 | 4.50 1 2.24
The year....... 218,700 | 1,295 | 14 ,500 | 1.50 ‘ 20.28 | 55 36.90 | 16.62

aEstimates April 16, 1901, to September 1, 1902, liable to seme error on account of uncertainty of the gage datum.
blee gorge Februrary 11 to 23, 1902. No correction made in estimates.
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Estimated monthly discharge of Polomac River at Point of Rocks, Md.—Con.

Discharge in second-feet. Run-off. Precipitation.
Month. Secondft, Depth | cont | Losof
Maximum, | Mirimum. Mean, per ,in of inches. | . in
5¢. mi. inches. | precipi- inches.
} tation.

1903.
January......... . 68,880 | 6,520 | 17,200 | 1.78 2.05 58 | 3.51 1.46
February........ 49,160 | 12,490 | 22,190 | 2.30 2.40 69 | 3.49 1.09
March........... 99,590 | 9,070 | 26,730 | 2.77 3.19 8% | 3.59 .40
April............ 97,930 | 9,530 | 28,900 | 2.99 3.34 89| 3.75 .41
May............. 9,070 | 4,330 | 6,212 .643 .41 25 2.92 ] 2.18
June............ 73,860 | 6,520 | 17,970 | 1.86 2.08 32 6.57 4.49
July............. 45,260 | 4,330 | 12,760 | 1.32 1.52 33| 4.67.| 3.15
August.......... 8,620 | 2,810 | 4,826 .500 .576 16| 3.67 | 3.09
September.. ... .. 16,850 | 2,530 | 4,669 | .484 .540 24| 2.29 1.75
October.......... 6,130 | 2,000 | 3,212 .333 .384 15 2.57 | 2.19
November. ...... 2,810 | 2,000 | 2,175 .225 .251 27 .91 .66
aDecember... ..., 4,010, 2,000 2,926 .303 .349 45 .78 .43
The year:...... 99,590 | 2,000 | 12,480 | 1.29 17.42 45 | 38.72 | 21.30

1904.
bJanuary........ 35,620 | 3,400 | 7,287 .755 .870 42 ] 2.05 1.18
bFebruary....... 37,060 | 8,620 | 17,480 | 1.81 | 1.95 163 [ 1.20 | —. 75;
March........... 22,300 | 5,380 | 11,170 : 1.16 1.34 64 | 2.08 .74
April.. ...... ..., 28,120 | 3,400 | 7,406 .767 .856 35| 2.46 1.60
May............. 27,460 | 5,380 | 9,362 970 | 1.12 33| 3.43| 2.31
June............ [ 38,500 | 3,100 | 10,160 | 1.05 1.17 24| 4.78 | 3.61
July............. 10,970 | 2,530 | 4,510 . 467 .538 12| 4.54 | 4.00
August.......... 3,400 | 1,750 | 2,394 .248 .286 12 | 2.32 | 2.03
September. . ..... 2,000 1,295 1,592 .165 .184 8! 2,25 2.07
October.......... 2,000 900 1,164 .121 .140 8 1.66 1.52
November. .. . ... 1,515 1,090 1,340 .139 .155 1\9 .79 .64
December........ 5,020 | 1,515 | 2,201 .228 .263 10| 2.52| 2.26
The year......, 38,500 900 | 6,339 .657. | 8.87 30 | 30.08 | 21.21

alce conditions December 17 to 31, 1903. No correction made in estimate.
bIce conditions during portions of January and February, 1904. No correction made in estimate.
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Estimated monthly discharge of Potomac River at Point of Rocks, Md.—Con. -

»Discharge in second-feet. Run-off. ﬁegipiﬁtion.
Month, Second-ft., Depth ofl?i Cn Loés of
Maximum, | Minimum, Mean. per . in of inches. | .-
sq. mi. inches. | precipi- inches,
tation. .
( f f
1905.

aJanuary........ 17,430 | 4,670 | 8,626 .894 | 1.03 33| 3.12.2.09
February........ 6,520 | 5,020 | 5,625 .583 .607 35| 1.731 1.12
March........... 63,900 | 6,520 {23,480 | 2.43 2:80 97 | 2.89 .09
April............ 10,000 | 4,010 | 6,581 | .682 761 44| 1.72. .96
May............. 9,070 | 2,810 | 4,493 | .465 .536 18] 3.05| 2.51
June............ 32,820 | 2,810 6,579 | .681 760 | 15 5.23 | 4.47
July........... . 22,300 | 3,400 | 10,190 | 1.06 1.22 18| 6.63 | 5.41
August. . ... PR 13,530 | 2,810 ! 5,830 | .604 .696 17 | 4.08 ] 3.38
September.. ..... 5,750 | 2,000 | 3,205 | .332 .370 20 | 1.86 | 1.49
Qctober..........| 5,380 | 1,750 | 2,888 | .299 | .345 |......|cc.c..ioen....
November. ...... 3,700 | 1,750 | 2,267 | .235 V262 L.l
December........ 37,060 | 3,400 | 10,640 | 1.10 1.27 |t
The year....... 63,000 | 1,750 | 7,534 | 780 | 10.66 | i....e......|.. S

alee gorge January 27, 1905. No correction made in estimate.

SHENANDOAH RIVER AT MILLVILLE, W. VA,

Shenandoah River is formed by the junction of the North Fork
and the South Fork at Riverton, Va., and flows in a northeasterly
direction into West Virginia, where it empties into the Potomac at
Harpers Ferry.

The Millville station was established April 15, 1895, by C. C.
Babb. It is located about one-fourth mile above the Baltimore and
Ohio Railroad station at Millville, W. Va. The highway runs with-
in a few rods of the stream at the gaging station. The station is
best reached by driving from Harpers Ferry, W. Va. The vertical
gage is spiked to a large sycamore tree on the left bank a few hun-
dred feet downstream from the cable. Bench mark No. 1 is a copper
plug in the upstream side of the base of the second tree downstream
from the gage. Its elevation is 6.68 feet above the zero of the gage.
Bench mark No. 2 is the upper surface of the head of a wire nail
driven horizontally in a blaze on the base of the first tree upstream
from the gage. TIts elevation is 7.42 feet above the zero of the gage.
Bench mark No. 3 is the upper surface of the head of a wire spike
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driven in a blaze on the tree to which the gage is fastened,
on the side away from the river. - Its elevation is 9.43 feet
above the zero of the gage. Discharge measurements are made from
a three-fourths-inch cable, from which is suspended a car. The cable,
which is suspended over the branches of two large sycamore trees
and is securely anchored to the bank at both ends, has a total span
of 500 feet. The initial point for soundings is the side of the tree
to which the cable is attached on the left bank. The channel is
straight for several hundred feet above and below the station, and
the current is swift and unobstructed. Both banks are low and liable
to overflow. There is but one channel at all stages. The bed of the
stream is composed of mud and rocks. The gage is read once each
day by W. R. Nicewarner, the railroad station agent.

Discharge measurements of Shenandoah River at Millville, W. Va.

A f M G Dis-
Date. Hydrographer. . selt.:i?n(r)l. vel::iltly. hei{;%et. cha];fsge.
1895. Sq. feet. | Ft. per sec. " Peat. Sec.-feet.
April24........ C.C.Babb............... 1,824 1.18 1.90 2,162
aMay 1......... ceedoaa 4,843 4.07 7.50 | 19,710
aMay 2......... coedoal i, 4,393 3.61 6.80 | 15,860
May4.......... coedoaa oL, 3,463 3.18 5.20 10,980
May 8.......... ceeddoe 2,395 1.80 3.08 4,311
May24......... v O 2,656 2.16 3.60 5,745
June 8.......... B - [ T 1,645 | .92 1.50 1,516
June 15......... Lo..do.. .. e, 2,135 |. 1.42 2.85 3,044
June 22......... Y [ 1,464 77 1.10| 1,126
July 12......... coeadoa oL 1,549 .74 1.30 1,150
1896.
June 22......... D. C. Humphreys......... 1,903 1.32 1.99 2,513
1897.
June24......... Davis& Paul............. 1,438 .95 1.20 1,371
July 23......... G. H. Matthes............ 1,960 1.42 1.82 2,791
September 4. )odoeeil L 1,128 .56 0.52 632
Octaher 25, . .. .. E.GPaul............... 1,144 .71 0.72 814

.aThe data for these measurements were partly estimated. They were not considered in preparing the rating tables
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Ny 6 Di
Date Hydrographer. ‘:ei:e't?o?lf velldbec?lgy hei?ilet. ch&e
1898. Sq. feet. Ft. per sec. Feet. Sec.-feel.

January 24... ... E.GPaul............... 1,948 1.54 2.20 3,001

August 16....... O 2,916 2.60 | a4.30| 7,834

October 1....... cdoL e 1,308 77 0.90| 1,001
1899.

January 27...... E.GPaul............... 1,948 " 1.62 2.40| 3,156

Mareh 10....... ceedl 3,280 3.29 5.00| 10,840

May 16......... cdoe e 2 045 1.35 2.10| 2,753

September 3.....|....do................... 1,340 .81 0.90 1,086

October 29.. . ... eeado 1,159 .66 0.60 766
1900.

February 24..... | E. G. Paul............... i 3,926 3.31 5.90 | 12,980

June 19......... coedoa 3,192 2.86 4.55 9,132

September 15.... |.C. R. Olberg. ............ 1,008 .45 0.40 500
1901.

July 22......... E G Paul............... 2,499 2.17 3.30 5,419

December 27........do................... 2,007 1.64 2.35 3,291
1902.

August 17... .. .. E.GPaul.............. 1.225| 066, 0.70 811
1903.

August 26....... W.C. Sawyer............ 1,455 0.76 1.00 1,107
1904.

June 13......... | F. H. Brundage........... 1,771 1.06, 1.70| 1,883

July 4.......... Hoyt and Hall............ 1,578 0.72 1.20 1,137

July 10......... Hoyt and Grover......... 1,561 0.88 1.34 1,371

September 28.... | E. C. Murphy............ 1,147 0.49 0.50 564

October 20.. . ... ceendOL e 1,126 0.44 0.41 494
1905.

April22..... ... N.C. Grover............. 1,604 0.99 1.40 1,595

September 20....| R. H. Bolster............. 1,325 0.60 0.84 799

aGage height is uncertain.
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Daily gage height, in feet, of Shenandoah River at Millville, W. Va.

Day. Jan. | Feb. | Mar.| Apr.| May.| June.| July.| Aug.| Sept.| Oct.| Nov.
2.1 (20 | 11 | 0.7 0.6 | 0.5

1.9 4.1 1.0 1.3 | 06 | 0.5

1.8 | 3.0 1.0 1.0 6 | 0.6

1.7 | 2.4 1.0 9 .5 .6

1.7 | 2.0 1.0 .8 .5 .6

1.6 1.8 1.0 .6 .5 .6

1.6 1.7 .9 .6 5 .6

1.5 1.5 .9 .6 5 .6

1.4 1.4 .9 1.0 .5 .6

1.4 1.4 .9 .8 b 7

1.3 1.4 9 7 5 7

1.3 1.3 .9 1.0 .5 77

1.3 1.3 9 .9 5 7

1.4 1.3 .8 .9 5 7

2.4 1.2 7 7 .5 7

1.8 1.1 7 q 5 .6

1.5 1.2 .6 .6 5 .6

1.3 1.5 .6 .6 .5 .6

1.2 1.2 .8 .6 .5 .6

1.2 1.1 .8 .6 5 .6

1.1 1.0 K} N .5 6

1.1 1.0 .8 .6 .5 .6

1.0 1.0 7 .6 .5 .6

1.0 1.2 .6 .6 .5 6

1.0 1.2 .6 .6 .5 .6

1.0 2.1 .6 .6 .5 .6

1.0 | 2.2 .6 .6 4 .6

2.2 1.9 .5 .6 4 6

1.9 1.7 5 .6 4 .6

1.8 1.5 .5 .6 .4 .6

....... 1.3 15 ... 4

1896.

ool 1.3 1.4 2.6 4.6 1.4 .9, 1.6 1.3 0.7 al9.7 0.9
2o 1.9 1.6 | 2.4 | 4.2 1.4 .9 1.6 1.2 .6 [al0.0 9
[ P 1.8 18 | 23 | 3.8 1.5 .9 1.5 1.1 .6 | 5.6 .9
L 1.8 2.0 2.0 3.6 1.7 .9 1.5 1.0 .6 4.0 .9
L P, 1.7 | 2.6 1.7 | 3.2 1.8 9 1.5 1.0 6] 3.4 1.0
[ 1.6 2.9 1.5 2.8 1.9 .8 1.5 1.0 .6 2.8 1.1
Tovviinia, 1.6 | 3.8 1.4 | 2.6 | 24 1.0 1.6 1.1 5| 21 3.2
- 2 1.6 5.6 1.5 2.6 2.2 1.4 1.6 | 1.1 .5 2.0 2.7
9o, 1.4 | 4.1 1.5 | 2.0 | 2.0 19 | 315 1.0 .5 1.9 2.4
0.............. 1.3 | 3.7 1.6 | 20 | 20 | 2.7 | 4.65] 1.0 .5 1.8 | 2.1
W, 1.3 | 8.2 1.5 | 2.0 1.9 | 28 | 386 | 1.0 .6 1.8 1.9
12,0, 1.2 | 2.9 14 | 2.0 1.7 | 24 | 25 1.4 .6 1.6 1.9
1o, 1.2 2.5 1.4 2.0 1.7 1.6 2.2 1.6 .6 1.4 1.9
Mool 1.0 2.4 1.4 1.9 1.6 1.6 2.2 1.5 .6 1.4 1.9
5., 1.0 | 3.8 1.5 1.7 | 2.4 1.9 | 2.2 1.4 .6 1.4 1.9
16........00L L 1.0 3.5 1.5 1.7 3.0 1.9 2.2 1.4 .6 1.4 1.8
) Y 1.0 3.0 1.6 1.6 2.5 1.8 2.1 1.7 .6 1.3 1.7
8. 1.0} 27 | 3.0 1.6 | 2.4 1.9 | 2.0 1.6 .6 1.3 1.6
| 1.0 | 25 | 4.2 1.6 | 24 | 22 | 20 1.3 .6 1.3 1.6
- 1.0 | 2.4 | 4.6 1.5 | 22 | 20 1.8 1.2 .8 1.2 1.5

- .
BB W OOD R NNNNNNS OO OD RO OO eSS

—

[ o O S VPN
RN IR IS RN RN

aGage heights estimated October 1 and 2, 1896.



POTOMAC RIVER DRAINAGE BASIN.

Daily gage height, in feet, of Shenandoch River at Millville, W. Va.—Con.

Day, Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nowv.
1896.
b2 VO, 5.5 1.5 1.8 1.9 1.6 1.2 .8 1.1 1.5 1.5
22, e 4.6 1.5 1.6 | 2.0 1.5 1.2 .8 1.1 1.5 1.5
23 40 | 1.5 1.5 | 2.2 | 4.1 1.0 7 1.0 1.5 1.4
24, e 3.5 1.5 1.6 | 2.0 | 3.0 1.0 .6 1.0 1.5 1.4
25, e 3.0 1.5 1.5 1.9 | 3.3 1.0 .6 1.0 1.4 1.6
2.0 2.9 1.4 1.5 1.8 | 2.6 9 .6 i.0 1.4 1.6
b1 (N 2.8 1.4 1.5 1.8 2.0 9 .6 1.0 1.4 1.6
- ST 2.7 | 1.4 | 1.4 | 2.2 | 1.7 8 6| 1.0 | 1.4 | 1.8
2. 2.7 1.4 1.4 | 2.3 1.5 8 6 1.0 1.4 1.8
.1 ERN 2.6 1.4 1.4 1.9 1.4 8 | 5.75| 1.0 1.6 1.8
1 I 4.6 |....... 1.1 ..., 1.3 8 f...... 9 ... 1.8
1897.
) DU al.6 1.1 3.8 | 2.1 1.5 1.6 [ 1.1 1.1 7 .5 .9 .8
2o 1.5 1.1 36 | 2.1 1.8 1.6 1.0 1.0 Ni 5 9 .8
: T 1.4 1.6 | 36 | 2.0 | 9.35) 1.5 1.0 .9 i 5 9 7.
L 14 | 20 | 36| 20 § 7.2 1.7 1.0 .9 .6 .5 1.1 .8
..., I 1.3 | 22 | 36 | 2.2 | 5.2 1.7 1.1 9 .6 .5 1.4 1.0
[ T 1.3 | 2.2 3.6 | 24 | 4.7 1.9 1.0 1.5 .6 .5 1.1 1.8
Tereiiinieanens 1.3 f...... 3.4 | 23 3.6 1.8 .8 9 5 .35 8 | 1.2
[ U 1.2 {...... 3.3 | 2.4 3.2 1.7 .8 9 .5 .35 .8 1.1
[ DU 12 |....... 3.0 | 2.4 | 29 1.6 8. .9 .5 .35 7 .9
0.0 1.1 6.1 28 | 2.4 | 25 1.6 .8 .8 4 35 .8 .9
No............. 1.1 54 | 2.7 | 24 | 2.4 1.4 [....... 1.2 4 4 7 .8
2. 1.1 48 | 26 | 2.4 | 2.4 1.4 1.1 1.0 4 5 T 9
1Bo.l 1.4 | 4.1 26 | 2.3 | 2.5 1.4 | 1.0 .9 4 5 .5 9
M. 14 ! 6.0 | 28 | 23 | 43| 1.3 1.0 .8 4 K .5 1.0
1B 1.3 | 4.7 2.8 | 23 | 6.6 1.3 1.2 7 4 .5 N 1.7
16.............. 1.2 | 575 35| 2.2 4.9 1.3 | - .9 7 4 5 .66 1 2.4
17,0 1.1 59 | 86 | 2.2 3.9 1.3 .9 7 4 .5 72T
8o 1.1 53 | 3.4 | 21 3.5 1.2 .9 7 4 45 6 | 2.2
9. 1.1 49 | 3.2 | 2.1 3.2 1.2 .8 .6 4 4 .6 1.8
200 ...l 1.1 46 | 3.2 | 2.0 | 2.9 1.6 1.9 .6 4 4 5 1.6
2h. 1.1 4.5 | 3.6 1.9 | 2.6 1.6 | 2.6 .6 4 .45 .6 1.3
2. 1.2 | 6.45| 3.4 1.8 | 2.4 14 | 2.6 .6 4 5 .6 1.3
23 1.2 [10.05] 3.3 1.8 | 2.3 1.3 1.8 .6 4 5 .6 1.3
4. 1.2 |10.05 | 3.2 1.7 | 2.2 1.2 1.5 1.0 .6 .58 851 1.3
2. 1.1 6.7 3.0 1.7 | 2.2 1.1 1.3 1.3 1.2 7 5
26,0 1.1 { 55 1 29 1.6 | 2.2 1.1 1.2 1.0 5 .8 K]
2T i 1.1 46 | 2.9 1.5 1.8 11 1.1 .9 .5 9 .8
28 1.1 46 | 2.5 1.5 1.6 1.0 1.2 .8 5 .8 9
29 i 1.1 |...... 2.4 1.4 1.6 1.0 1.5 7 4 .8 7
30,0 1.1 |...... 2.1 1.4 1.6 9 1.3 7 4 .8 .8
... 1.0 ... 20 jo.oon.. 1.6 §....... 1.1 ¥ 00 T K I PO
1.5 {b2.1 1.1 | 4.0 [ 23 1.9 1.2 | 2.2 1.5 9 | 28 | 21
1.3 | 2.1 1.1 39 | 2.2 1.8 |....... 1.4 1.5 9 | 24 | 21
1.2 1.8 1.1 3.2 | 20 1.7 8 1.2 185 1.0 | 25 | 2.1
1.4 1.7 1.1 3.0 1.9 1.6 8 1.4 1.5 1.0 | 2.7 | 25
1.0 | 2.1 1.0 | 2.8 1.7 1.6 9 | 3.6 14 1.2 | 2.1 | 5.4

alce conditions during January and December, 24 to 31, 1897.
blce conditions during February, 1898.
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Daily gage height, in feet, of Shenandoah River at Millville, W. Va.—Con.

HYDROGRAPHY OF VIRGINIA.

aGage height estimated August 11, 1898.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. Dec.
1.6 1.1 2.6 1.7 1.6 .9 8.3 1.4 1.8 2.0 6.0
1.8 1.0 2.4 2:0 1.4 .9 4.1 1.4 1.5 2.0 4.6
1.8 1.0 2.3 6.3 1.3 9 1.9 1.4 1.7 1.9 3.8
1.6 1.0 2.2 8.9 1.2 .9 3.9 1.3 1.5 1.9 3.0
1.3 9 2.0 7.4 1.1 .9 6.6 1.3 1.4 1.8 2.8
1.3 9 18 5.4 1.1 .8 @ll.7 1.1 1.3 1.9 2.6
1.3 9 1.7 4.4 1.1 .7 110.0 1.1 1.2 1.8 2.4
1.1 9 1.7 3.7 1.0 7 6.0 1.1 1.0 1.7 2.4
1.1 9 1.7 3.3 1.4 N 5.1 1.1 1.0 1.8 2.2
1.1 9 2.2 2.9 1.4 7 4.1 1.0 1.0 1.7 1.9
1.0 9 4.5 2.8 1.4 7 3.9 1.0 1.0 1.7 2.2
.9 1.1 5.6 2.7 1.3 N 3.6 1.0 1.1 1.7 2.2
.9 2.3 4.4 2.4 1.4 7 3.4 1.1 1.1 1.7 2.2
1.0 2.0 3.8 2.2 1.9 .8 2.8 1.0 7.7 | 1.8 2.3
1.0 2.1 3.4 2.1 1.8 .9 3.4 1.0 8.4 2.3 2.0
1.0 2.1 2.8 20 4 1.5 1.1 2.7 1.0 5.0 2.9 2.0
1.3 2.0 2.6 2.0 1.7 1.1 2.4 1.0 50 |25 2.0
1.3 1.9 2.4 2.4 1.4 1.0 2.3 1.1 9.1 2.5 2.3
1.3 1.9 22 2.9 1.4 9 2.1 1.1 5.7 2.5 2.9
1.2 2.9 2.1 3.4 1.5 1.6 2.0 1.1 4.4 2.3 4.0
1.2 3.1 2.1 2.9 1.2 1.5 2.0 1.4 3.5 2.3 3.5
1.1 2.9 2.1 2.4 1.1 1.5 1.6 1.2 3.4 2:2 3.0
1.1 2.6 2.3 2.4 1.1 1.4 1.8 1.1 2.2 2.0 2.8
....... 2.6 2.2 2.4 1.1 1.4 1.6 1.1 3.0 2.0 2.5
....... 29 2.2 2.1 1.1 2.6 1.6 1.0 2.$ 22 2.4
....... 34 |......0 19 ... 21 1.6 |....... 2.9 L......] 2.3
2.05| 0.9 1.0 1.1 0.8 1.55| 0.8
2.35 .9 .8 .9 7 2.75 .8
3.0 .8 .9 9 0.7 3.2 .75
2.1 .8 1.3 1.1 7 2.4 7
1.8 .8 .9 .8 Na 1.9 .76
1.5 .8 .8 7 7 1.8 7
1.4 7|1 81 7116 .7
1.4 .8 1.0 7 9 1.4 7
1.5 .9 1.2 7 .8 1.3 7
1.4 1.0 1.0 N .8 1.2 7
1.3 .9 1.6 .8 7 1.1 7
1.4 .8 .9 1.2 .8 1.0 .75
. . . . 1.4 .8 .8 .9 7 1.0 9
4. 3.0 2.3 4.0 2.5 2.7 1.3 7 .9 .8 7 1.0 2.9
5. 2.9 2.4 4.0 2.4 2.2 1.3 7 .8 .8 7 9 2.2
6.0, 3.0 2.5 4.0 2.3 2.1 1.3 9 7 7 .6 9 1.9
170 2.9 2.7 4.5 2.2 1.9 1.2 .8 .8 7 .6 .9 1.6
18 2.9 3.0 3.9 2.2 1.9 1.1 7 .8 .6 6 .8 1.4
9. 2.9 3.0 3.8 2.2 2.5 1.0 7 .8 .6 .6 9 1.3
20 28 134 38 |22 ]23 |10 7| 7| 8| 6| 8112 |
21 .. 2.6 4.0 3.8 2.2 2.0 1.0 i 7 .9 .6 .8 1.2
2. 2.4 c 3.7 1.9 1.9 .9 N .6 9 .6 .8 1.1
2. 24 |, 3.5 1.9 1.7 1.0 .6 .6 1.5 .6 .8 1.1
24 2.4 . 3.3 1.9 1.7 .9 .6 6 1.1 .6 .8 11

blee conditions January 1 to Februaty 21, 1899.

¢River frozen February 22 to March 9, 1899. No readings taken.

-
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Dazly gage height; n feet, of Shenandoah River at Millwille, W. Vai—Con.

Day. . Jan. | Peb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
L

24 ... 3.1 1.8 1.6 -9 7 .5 1.0 .6 .8

23 |....... 3.0 2.0 1.5 -9 .6 K] .9 .5 .85

2.5 |....... 2.9 1.9 1.5 9 .6 .6 .9 .6 .85

2.3 |....... 2.9 1.8 1.4 .9 .6 N 9 6 .8

2.2 |....... 3.0 1.8 | 1.4 .9 6 .8 .8 .6 .8

2.1 ... 3.6 1.7 1.3 1.0 1.5 1.0 .8 .6 8
2.1 |...... 3.3 |....... 1.6 |....... 1.0 1.3 ... Tl

1 3.0 2.55 | 1.8 1.5 1.3 1.15-| 0.6 0.6 0.8
2. 4.8 2.5 1.95 1.5 1.25( 1.0 | .6 7 .8
3. 6.5 2.4 1.7 1.3 1.25| 1.05 .6 7 .8
4 4.8 2.25] 1.6 1.3 1.2 1.0 .6 9 9
5. 3.9 2.2 1.6 1.3 1.2 .9 .55 .6 9
6 3.4 2.1 1.5 125 1.3 .85 .5 .55 9
7 2.9 2.0 1.5 1.15) 1.1 .8 .5 .5 .85
8 - 2.8 1.9 1.4 1.1 1.0 75 45 5 9
9 2.7 1.85| 1.4 .95 9 7 .45 .75 .85
10... . 2.6 1.8 1.4 1.0 .85-1 .7 45 .6 .8
1 .2 2.5 1.7 1.3 .95 .8 7 45 .55 .8
12.. .1 2.4 1.7 1.3 .9 .8 .65 45 5 .8
13 .3 . 2.3 1.7 1.3 1.0 .8 7 4 5 .8
WU 1.4 1.9 2.2 1.7 1.2 .9 75 6 .4 N .75
.5 2.1 1.7 1.2 1.1 75 6 4. .9 .75

2.1 1.6 1.15| 1.3 7 .55 .5 1.1 75

2.1 1.6 1.1 2.3 7 .6 6 .9 7

2.0 1.55| 1.1 2.7 .65 .6 .55 .8 7

2.0 1.6 1.2 4.5 .65 6 1.1 .8 .65

3.3 1.65] 1.1 3.7 1.2 6 |- .8 7 .65

595 | 2.1 1.9 3.0 .8 .65 7 .6 .6

6.2 2.4 1.9 2.6 1.0 .6 .6 .55 .65

4.7 2.55 | 1.7 2.1 1.1 .65 .58 .5 7

3.9 3.0 1.6 1.9 1.4 .6 .55 .65 9

3.45| 3.0 1.4 1.7 2.5 .6 .5 .8 i

3.156| 2.7 1.25| 1.55| 2.8 .55 5 21 1.1

3.0 | 25 1.5 145 1.7 657]. 45| 1.6 2.1

295 2.3 1.5 1.4 1.5 7 5 1.25| 4.5

2.8 2.15| 1.5 1.35| 1.3 .6 85 1.1 3.15

2.7 2.0 1.4 1.3 1.3 .6 .65 951 2.45

2.6 |....... 1.3 |....... 1.2 K I PO 9

1901.

) PN 0.9 |b1.5 0.7 2.0 3.0 4.7 3.5 1.8 2.8 3.7 0.95
9 1.6 7 1.95| 2.8 4.2 2.7 1.6 3.3 2.8 .95

.9 11 N 2.5 2.7 3.7 2.4 1.5 3.0 2.4 9

95| 1.0 751 4.7 2.5 3.35| 2.2 145| 2.8 2.1 9

7 1.2 751 5.7 2.4 3.3 115 1.4 2.3 1.8 9

.9 2.3 751 4.6 2.3 3.6 2.0 1.7 2.0 1.7 9

7 1.6 .8 4.2 2.2 | 4.1 2.5 2.1 1.9 1.5 .85

.8 1.6 7 415 2.1 4.9 2.6 5.1 1.8 1.5 .85

7 1.2 .8 3.6 2.1 4.5 2.0 3.8 16 1.5 .85

b b2 &0
o

ek ek bh ek b b b

RO Y

aBackwater from ice February 5 and 6, 1900,

bWater backed by ice during part of January and February, 1901.
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Daily gage height, in feet, of Shenandoah River at Millville, W. Va.—Con.

Day. . Jan. | Feb. | Mar. | Apr. | May | June. | July. | Aug.| Sept.| Oct. | Nov.
1901.

1000t ¢.8 |al.2 8 | 32 | 55 | 3.7 1.9 | 2.7 1.5 14 .85
|5 9 1.2 1.7 | 2.8 | 3.25| 3.1 1.8 | 2.2 1.45| 1.4 .85
| b 2.1 9 | 7.3 |26 | 42 | 2.8 1.85| 2.3 1.5 1.35 .85
1o 2.3 1.2 | 53 | 2.4 3.5 | 2.6 | 2.1 3.1 1.9 1.35 .85
) U 3.5 1.3 3.9 3.0 | 3.0 | 35 | 3.0 ; 3.4 1.6 1.4 .8
| F 2.9 13 | 32 (1025 2.7 | 2.9 | 4.3 |- 2.6 1.5 1.35 .8
[ U 2.4 15 | 27| 96 | 25 | 5.8 | 5.8 | 2.2 1.6 1.3 .8
17 2.1 1.0 | 2.4 6.1 2.3 |10.1 5.2 | 2.75| 1.5 1.2 .8
8o 1.9 9 4 22 4.9 2.25 | 5.7 42 | 2.6 1.5 11 .8
0o 1.8 8 [ 20 | 43 | 22 | 46 43 | 2.6 145 | 1.1 .8
200, 1.4 .8 1.8 | 46 | 2,157 3.9 39 | 2.6 1.4 1:1 .8
2L 1.4 .8 ] 2.0 |1055| 2.0 [ 35 | 3.5 | 2.2 1.8 1.0 .8
22 1.5 9 i 2.2 b 2.5 | 5.7 3.2 | 2.1 1.25 | 1.0 .8
23 .. 1.4 9 2.4 8.5 |11.1 5.5 2.7 2.0 1.2 1.0 1.0
2. ..o 1.3 .8 | 2.55| 6.5 | 84 | 3.8 | 2.4 1.9 1.2 1.1 | 2.4
25, e 1.3 RY 2.3 5.3 6.3 3.2 2.2 2.2 1.15| 1.0 2.7
26. ..o 1.3 6 | 2.1 4.8 6.0 | 2.9 2.0 | 2.1 1.15| 1.0 | 2.3
2. 1.3 8 | 21 4.3 6.7 2.9 | 21 2.2 1.1 1.0 1.8
28, 1.3 8 | 21 3.9 6.2 3.1 1.85| 2.5 1.1 1.0 1.7
6.3 2.7 1.8 2.6 1.3 1.0 1.5

56 | 3.0 1.85| 2.3 | 5.3 1.0 1.3

4.9 ... 1.8 3.0 fo...... 1.0 |.......
2.2 145 1.3 0.9 0.65| 0.9 0.8
2,15} 1.4 1.2 | 15 .65 .85 .8
2.2 1.35 | 1.15| 1.9 .6 .8 .8
2.25| 1.3 1.1 1.7 .6 7 .8
2.1 1.3 105 1.3 .6 .9 .75
206 1.3 1.1 1.2 651 1.0 75
2.0 1.4 11 1.1 .6 .8 N
4.0 1.25| 1.05| 1.0 .65 75 7
2.7 1.2 1.06 | 1.0 .6 1.1 7
2.4 1.2 1.0 9 .65 | 1.0- .65
2.1 1.15 .95 .8 .55 9 .65
2.0 1.1 .9 -8 55 1.0 .6
2.0 1.1 .9 .8 .5 1.2 .65
1.95| 1.0 9 .8 .5 1.75 7
1.9 1.1 .8 .8 .65 | 1.55 .65
1.8 | 1.2 .8 75 .55 1.3 .6
1.7 1.2 .8 7 .5 1.15 .65
1.7 1.1 .8 7 .5 1.0 .8
1.75| 1.6 .75 .85 .5 .95 -8
1.8 1.4 75 .8 .55 .9 .9
1.75 | 1.2 .8 .8 .6 ..85 .8
1.7 1.2 .8 .8 .6 .8 .9
1.65 | 1.1 .8 .8 .6 75| 1.0
1.6 11 .75 .8 .55 7 1.0
1.6 1.2 .75 .75 .55 7 1.0
1.6 1.2 .8 .75 .6 7 1.2
22 [ 115} 1.0 7 .6 651 2.0
1.75 | 1.1 .9 7 .6 9 2.5
1.6 1.3 1.3 N .66 85| 2.4
1.55 | 1.4 1.3 65| 1.0 8 | 21
15 L. 1.4 65 ... .8 ...

aWater backed by ice during part of January and February, 1901.
BbNo reading; river out of banks April 22 and December 31, 1901.
clee conditions during part of February, 1902,

dFlood; no observation February 26 to 27, 1902,
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Daily gage height, in feet, of Shenandoah River at Millville, W. Va.—Con.

41

Day. - Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov. | Dee.
6.4 2.5 4.4 4.6 1.3 1.2 1.1 0.9 0.7
5.0 2.4 3.8 4.2 1,35 2.2 1.1 9 7
4.4 2.3 3.2 3.0 1.3 2.9 1.1 9 N
4.1 2.2 2.5 2.9 | 1.5 2.05 | 1.05 9 .65
3.9 2.15| 2.2 2.5 1.6 1.7 1.05 .95 .6
3.7 2.1 2.0 3.4 1.9 1.55 | 1.0 1.0 .6
3.5 2.1 3.9 465 2.0 1.45] 1.0 9 6
3.3 2.06 | 9.2 3.7 1.7 1.3 1.8 9 65 -
3.3 2.0 6.5 2.3 1.5 1251 2.1 9 N
33 | 1.9 | 89 | 2.0 | 1.55| 1.2 | 2.0 9 .8
3.2 1.85 | 4.9 1.95| 1.4 1.2 1.8 9 a
3.0 1.8 4.6 1.9 1.4 1.3 1.65 9 9
3.1 1.75 | 4.0 2.7 1.35 | 1.2 1.55 9 7
5.4 1.7 4.3 2.6 1.3 1.2 1.5 .85 .8
7.8 1.7 3.6 2.8 1.3 1.2 1.4 .85 .8
6.6 1.65| 3.1 2.7 1.25 | 1.1 1.3 851411
6.1 1.65| 2.8 2.2 1.25 | 1.3 1.3 9 5
5.9 1.6 2.6 2.0 1.2 2.1 1.25 9 7
4.4 1.56 | 2.4 1.9 1.5 4.6 1.2 .85 .8
3.9 | 1.55| 2.1 1.8 145 3.1 1.2 .85 9
3.7 1.5 2.0 1.7 1.3 2.7 1.2 8 1.1
3.6 1.5 2.0 1,66 1.26 | 2.2 1.15 .85 | 1.0
3.3 1.5 1.9 1.6 1.2 1.8 1.1 .8 1.2
3.1 1.5 1.9 1.55| 1.1 1.6 1.06 .8 1.4
3.0 1.5 1.8 | 1.5 1.056) 1.5 1.0 8 1.2
2.9 1.8 1.8 1.5 1.0 1.4 1.6 .8 .8
2.8 1.8 2.65 | 1.45 951 1.3 1.6 .75 9
2.7 1.7 3.2 1.35| 1.1 1.25 .95 7 1.0
2.65 | 1.7 5.2 4 1.3 1.8 1.2 195 .6 .9
2.55 | 1.85| 5.7 1.25 | 1.25| 1.15 .95 6. .8

....... 205 |.......] 1.25| 1.2 |.......| 95{......4 .8
1.8 3.3 4.0 1.5 1.15| 0.6 0.45 | 0.45 | b0.45
1.8 3.3 2.6 1.4 1.06 .6 4 45 .46
1.75 | 2.7 2.3 1.3 1.1 6 .4 4 b
1.7 2.4 2.1 1.2 1.25 .6 4 5 5
1.6 2.15| 2.6 1.1 1.4 .6 4 .45 K]
15 |21 | 28] 1.2 | 1.4 6 4 45| .55
1.5 1.95 | 4.0 1154 1.7 .6 45 .45 b
1.5 2.0 2.9 1.3 1.8 .6 45 45 .5
1.6 2.0 2.4 1.25 | 1.456 .55 4 4 b
1.7 2.3 2.15| 1.35 | 1.4 .55 4 4 .5
245 2.5 2.0 5.6 1.35 R .4 K .85
2.4 245 1.85 | 3.7 1.4 .5 5 45 b
2.2 2.3 1.75 | 2.8 1.35 .6 5 b .65
2.0 2.05| 1.5 2.1 1.3 .6 .55 .6 .65
1.7 | 1.9 1.4 1.75 | 1.1 .9 5 .6 .75
1.65| 1.85| 1.35| 1.5 1.05 .9 N .5 .6
1.6 1.8 1.4 1.4 1.0 .8 .5 .5 1.65
1.56 | 1.8 1.65| 1.3 1.0 .75 5 R 1.8
145 1.9 1.4 1.3 .95 N S| .55 1.55

aBackwateir December 16,

1803,
bBackwater during part of December, 1904.
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HYDROGRAPHEY OF VIRGINTA,

Daly gage height, in feet, of Shenandoah. River at Millville, W. Va.—Con.

Apr.

Day. Jan. | Feb, | Mar. May. | June | July. | Aug. | Sept. | O¢t. | Nov. | Deec.

145 2.3 | 1.35| 1.2 9 65| 45| .5 .8

1.3 | 3.5 | 1.6 | 1.2 9 .8 .6 .5 R

125 2.05| 1.7 | 12 8| 6| .6 5 7

1.2 | 245) 1.9 | 115 .9 6 6 5 R

1157 2,15 1.6 | 11 .8 85| 85| .5 7

1.1 | 2.0 | 145 12 .9 5 5 5 8

1.1 | 1.95| 1.3 | 1.3 .8 .5 5 45| 1.15

13 | 23 |12 ] 1.2 (NI 45| 45| 1.1

25 | 1.95| 115 1.1 7 .5 4 45 13

43 | 1.7 {11 | 1.1 .6 5 4 45| 2.25

3.8 1.7 | 1.6 | 1.25| .65| .45 4 45 1.2

....... 1.55(.......| 11 6 ... 4 ... 11

22 | 1.2 | 1.2 | 1.9 |21 | 1.15| 0.6 | 0.7 | 0.6

205| 1.156| 1.2 | 1.75| 1.7 | 1.0 b5 7 .6

1.9 | 115 15 | 1.75| 1.4 9| .5 65| .65

1.8 | 1.1 | 1.2 | 1.6 | 1.3 9 .5 65| .6

1.8 [ 1.1 | 1.1 | 16 | 12 | 10 .5 85| .6

20 | 10 |10 |16 | 1.1 | 105] 5| .65| .8

2.45| 1.0 | 1.15] 23 | 1.1 [ 1.0 5 65| 1.35

245| 10 | 20 {21 {11 | 10 5 65 1.2

2.3 95| 1.2 | 2.3 | 1.1 9| 5 85| 11

2.1 95| 1.0 | 21 | 105| .8 5 65| 1.0

20 | 10 | 10 | 19 | 1.05| .8 5 .6 .95

195 10 | 1.1 | 2.0 | 1.0 85| 55| .6 9

1.9 | 1.0 9 | 28 95| .8 7 .6 .85

1.8 4 95| 8 | 26 9] .8 7 .6 .8

1.7 | 2.0 8138 | 1.1 .8 7 6 .8

. . 6 1.7 | 20 75 5.3 1 11 RN .6 .8

| S 20 | 155 2.4 | 1.65) 2.1 751 3.3 | 8.2 8 6! .6 8

18 il 20 115 | 23 | 16 | 2.3 7127 ] 23 8 651 .6 .8

9.0, 20 {15 22 |15 |21 7123 19 85| .65 .B5| .9

20, 1.7 | 1.6 | 2.1 | 145 1.8 7| 20| 15 8 .65 .55 .9

2. 16 | 1.55| 2.4 | 1.4 | 1.7 9 | 1.8 | 1.4 .8 6 6 | 2.31

2. .. 15 | 1.5 | 27 | 1.4 | 15 | 33 | 1.8 | 1.3 .8 .6 6 | 41

23 1.4 | 1.55| 40 | 1.4 | 1.4 [ 32 | 1.8 | 1.2 8 .6 6 | 5.3

U 1.3 | 1.6 | 34 | 1.35| 1.3 | 35 | 28 | 1.1 8 .8 6 | 4.25

b S 1.6 | 20 | 32 {13 ['1.3 |59 | 24 | 11 75| .8 6 | 3.6

... 1.6 | 22 {36 | 1.2 | 1.2 | 48 | 22 | 19 6 65| .6 | 3.2

2 i 185 2.6 { 3.2 | 1.2 9 135 | 19 |21 .6 .8 6 | 2.75

. R 1.6 | 30 | 29 | 12 | 1.0 | 30 | 16 | 1.8 .6 .9 6 | 2.4

29 ... 1.5 |...... 27 | 1.3 | 1.0 | 25 | 1.4 | 15 55| .8 .6 [ 2.2

30, ... 1.6 [...... 25 |13 |10 | 21| 19 | 125 55| .8 .6 | 2.3

k) S 16 1...... 2.3 f...... 1.1 |...... 2.4 | 1.1 |...... R:T 3 U 2.3
aBackwater March 6, 1905
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Rating table for Shenandoah River at Millville, W. Va., from April, 1895, to February 6,

1897, and from March 8, 1904, to Dec. 31, 1905.

H%?gglft. Discharge. H(iizgft’ Discharge. H(iiaég)f | Discharge ‘H(:’eiaggl:’t. Discharge.
Feet, Second-feet. Feet. Second-feet. Feet. -Second-feet. Feet. Second-feet.
0.30 430 2.00 2,380 3.70 6,100 6.80 | 17,840
0.40 480 2.10 2,560- 3.80 6,380 7.00 | 18,800
0.50 540 2.20 2,750 3.90 6,670 7.20 | 19,780
0.60 610 2.30 2,940 4.00 6,960 7.40 | 20,780
0.70 690 2.40 3,130 4.20 7,560 7.60 | 21,820
0.80 780 2.50 3,330 4.40 8,200 7.80 | 22,880
0.90 880 2.60 3,530 4.60 8,860 8.00 | 24,020
1.00 980 2.70 | 3,730 4.80 9,540 8.20 | 25,200
1.10 1,090 2.80 3,940 5.00 | 10,260 8.40 | 26,400
1.20 1,200 2.90 4,150 5.20 | 11,020 8.60 | 27,700
1.30 1,320 3.00 4,370 5.40 | 11,780 8.80| 29,000
1.40 1,450 3.10 4,600 5.60 | 12 580 9.00 | 30,400
1.50 1,580 3.20 4,840 5.80 | 13,400 9.20 | 31,800
1.60 1,720 3.30 5,080 6.00 | 14,240 9.40 | 383,200
1.70 1,870 3.40 5,320 6.20 | 15,120 9.60 | 34,600
1.80 2,030 '3.50 5,570 6.40 | 16,000 9.80 | 36,000
1.90 2,200 3.60 5,830 6.60 | 16,920 .10.00 | 37,500

The above table is strictly applicable only for open channel conditions. It is based upon 14 discharge measurements
made during 1895 and 1904 to 1905, Tt is well defined between gage heights 0.4 feet and 5.2 feet. Estimates above
5.0 feet are-based upon a discharge curve which is the product of a well defined area curve and a fairly accurate ex-
tension of the velocity eurve. The discharge curves 1895 to 1905 are the same above 10.0 feet gage height.
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Rating table jor Shenandoah River at M: illville, W. Va., from February 10, 1897 to January

24, 1904.
H(:%gl?t. Discharge, H(:ig et‘ Discharge. H%i:glft. Discharge. H(i%g]ft. ‘ Discharge.

Feet. Second-feet. Fee. Second-feet. Feet. Second-feet. Fed. Second-feet.
0.20 470 2.10| 2,770 4.00| 7,380 6.80 | 18,300
0.30 520 2.20| 2960 | 4.10| 7,700 7.00 | 19,220
0.40 580 2.30 | 3,150 4.20] 8,020 7.20 | 20,140
0.50 | 650 2.40 | 3,350 4.30| 8,340 |  7.40 | 21,100
0.60 730 2.50 | 3,560 4.40 | 8,680 7.60 | 22,060
0.70 820 2.60| 3,770 | 4.50| 9,020 7.80| 23,060
0.80 910 2.70 | 3,990 4.60| 9,360 8.00 | 24,060
0.90 | 1,010 2.80 | 4,210 4.70 | 9,700 8.20 | 25,100
'1.00| 1,120 2.90| 4,440 | 4.80| 10,060 8.40 |. 26,200
1.10| 1,230 3.00 | 4,670 4.90 | 10,420 8.60 | 27,300
1.20| 1,350 3.10 | 4,910 5.00 | 10,300 8.80 | 28,500
1.30 | 1,480 3.20| 5,150 5.20 | 11,560 9.00 | 29,300
1.40 | 1,620 3.30 | 5,400 5.40 | 12,320 9.20 | 31,200
1.50 | 1,760 3.40 | 5,650 5.60 | 13,120 9.40 | 32,700
1.60] 1,910 3.50 | 5,910 5.80 | 13,940 9.60 | 34,200
1.70 | 2,070 3.60 | 6,180 6.00 | 14,780 9.80 | 35,800
1.80 | 2,240 3.70 | 6,460 6.20 | 15,640 | 10.00| 37,500
1.90| 2410 3.80| 6,760 6.40 | 16,520 :

2.00 | 2,590 3.90 | 7,060 6.60 | 17,400

The above table is strictly applicable only for open channel conditions. It is based upon 14 discharge measurements
made during 1897 to 1903, Tt is well defined hetween gage heights 0.5 feet and 5.0 feet.
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Estimated monthly discharge of Shenandoah. River at Millville, W. Va.

(Drainage a.rea, 2,995 square miles.) .

45

Discharge in second-feet. . Run-off. Precipitation.
Month. X L. Second-ft.| Depth 01:1‘:; In Loss of
Waximumn. | Minimun. Mean. sqr.)exfli. inél';es. pregipi- inches. incll?es.
tation.
1895.
January........ ..ol 5.54 ...
February..........ooo oo 1.34 |.......
March..........ofveveen oo o 273 |.......
April 15 to 30 4,600 1,870 | 2,904 .970 BT6 ... a3.78 |.......
May............. 20,780 | 2,560 | 5,570 |.1.86 2.14 65 3.287 1.14
June............ 3,130 980 | 1,613 .539 .601 141 4.14 | 3.54
July............. 7,260 980 | 1,880 .628 724 16| 4.44| 3.72
August.......... 1,580 540 806 .269 .310 17 1.82 1.51
September. ... ... 1,320 610 722 241 .269 41" .66 39
October.......... 610 480 537 | .179 | .206 - 20| 1.06 | .85
November....... 690 540 621 .207 .231 15| 1.57 1.34
December...... .. 1,450 610 754 .252 .290 9] 3.09 | 2.80
Theyear.......\...... . ... TIPS 33.45 |.......
1896.
January......... 11,400 880 | 2,434 .813 .937 38| 2.49 | 1.55
February........ 12,580 | 1,450 | 3,709.| 1.24 1.34 351 3.78 | 2.44
March........... 12,180 | 1,450 | 3,842 (1:.28 1.48 35| 4.25 | 2.77
April............ 8,860 | 1,450 | 2,807 937 | 1.05 81 1.24 .19
May............. 4,370 | 1,000 | 2,127 .710 .819 36| 2.28 | 1.46
June............ 3,940 780 { 2,056 .686 .765 13 5.71 4.95
July............. 9,030 | 1,320 | 2,858 9541 1.10 18 | 6.21 | 5.11
August.......... 1,870 780 [ 1,150 .384 443 | - 14| 3.20| 2.76
September..... . | 13,190 540 | 1,042 .348 .388 5 7.22| 6.83
bOctober ........ 139,700 880 | 7,768 | 2.59 | 2.99 623 + .48 —2.51
November....... 4,840 880 | 1835 .613 .684 16 | 4,16 | 3.48
December........ 6,380 1,450 2,206 | .767 .884 | 383 23 | —.65
The year.......| 139 700 540 | 2,827 .944 ‘ 12.88 \ 31 ‘ 41.25 | 28.37

aPrecipitation for whole month, April, 1895.
bEstimates October 1 and 2, 1895, approximate.
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Estimated monthly discharge of Shenandoah River at Miltville, W. Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
Month. Secondt| Depth | oo | Towof
Maximum. | Minimum. | Mean. per _in of | iches. | .. iR
5q.mi. | -inches. | precipi- inches.
tation.
1897.
aJanuary........ 1,720 980 | 1,220 .407 .469 33 i.41 .94
February (25 da).| 37,870 | 1,090 | 11,680 | 3.90 3.63 |...... 56.28 .......
March........... 6,760 | 2,590 | 4,946 | 1.65 1.90 81| 2.34 .44
April.. ... ... ... 3,350 | 1,620 | 2,671 .892 .995 53 | 1.90 .90
May.. 30,620 | 1,760 | 6,243 | 2.08 2.40 47 | 5.13 | 2.73
June............ 2,410 | 1,010 | 1,632 .545 .608 19| 3.18 | 2.57
cluly............ 3,770 910 | 1,426 476 .549 13| 4.14| 3.59
August.......... 1,760 730 987 .330 .380 27 1 1.41| 1.03
September. . ..... 1,350 580 664 .222 .248 251 1.01 .76
October.......... 1,010 550 692 .231 .266 10| 2.59 | 2.32
November. . ..... 1,620 650 859 .287 .320 12, 2.59 | 2.27
aDecember..... .. 3,990 820 | 1,619 .541 .624 18 | 3.51 | 2.89
Theyear.......|....... ..o oo 35.49 \.......
1898.

January......... 6,180 | 1,010 2,435 .813 .937 31 3.06 2.11
dFebruary...... .. 2,770 | 1,010 | 1,612 .538 .560 75 .75 19
March........... 5,650 | 1,010 2,227 744 .858 23| 3.73| 2.87
April............ 13,120 2,070 | 4,353 | 1.45 1.62 61} 2.66 | 1.04
May............. 29,150 | 2,070, 5,711 | 1.91 2.20 42| 5.21 3.01
June............ 2,410 | 1,120 | 1,647 .550 .614 21| 2.86| 2.25
eJuly............ 3,770 820 | 1,249 .417 .481 11 4.18 | 3.70
fAugust......... 50,900 | 1,350 | 8,164 | 2.73 3.15 41 7.73 | 4.58
September. ... ... ‘1,835 | 1,120 | 1,360 .454 .506 26| 1.97 1.46
October.......... 30,500 | 1,010 | 5,684 1.90 2.19 31| 7.10| 4.91
November. .... . 4,210 | 2,070 | 2,827 944 | 1.05 59 | 1.79 .74
December...... .. 14,780 | 2,410 4,498 | 1.50 1.73 55| 3.13| 1.40
The year....... 50,900 [ 820 | 3,481 (1.16 | 15.90 36 | 44.16 | 28.26

alce conditions during January and December 24-31, 1897. No corrections made in estimates.

bPrecipitation for whole month, February, 1897.
cEstimate July 11, 1897, interpolated.
dlce conditions during February, 1898. No correction made in estimates.
eEstimate July 2, 1898, interpolated.
- fGage height August 11, 1898, estimated. Discharge approximate.
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Estimated monthly discharge of Shenandoah River at Millville, W. Va.—Con.

Run-off. Precipitation.

| Discharge in second-feet. i ‘
Per 1
Month. Maxi - Second-ft.| Depth cent. 1 In Loss of
i Maximum. | Minimum. Mean. per . in of ' iches . n
i 5q. mi. inches. | precipi- | inches.
i tation. |
] Pt S S
1899.
aJanuary........ 17,840 | 2,770 | 5,116 | 1.71 1.97 78| 2.52 .55
abFebruary 1t0 21| 7,380 2,070 3,675 |1.23 960 ... ... c4.95 {.......
March 10 to 31...| 12,720 | 4,440 | 7,065 | 2.36 1.93 Lo e5. 12 ...,
April... .. P 4910 | 2,070 | 3,289 |1.10 1.23 106 . 1.16 | —.07
May............. 4910 | 1,480 2,533 | .846 975 | 20! 4.95 | 3.97
June............ 4,670 1,010 1,607 .537 .599 290 2.09- 1.49
July............. 1,760 730 877 | .293 .338 14 © 2.51 2.17
August.......... 1,910 650 992 | .331 .382 10 3.94 | 3.56
September. ... ... 1,760 730 989 | .330 .368 10 ‘ 3.78 | 3.41
October.......... 910 650 7851 .262 .302 13| 2.34| 2.04
November. . ... .. 5,150 910 | 1,403 468 | 522 64 _ 81 .29
December........ 4,440 820 | 1,398 | .467 .538 40 | 1.34 .80
Theyear.......J..ccoviiieneif v innn ,'. ...... ‘ ...... ! 35.51 ...
1900.
January......... 14,7801 1,230 2,970 | .992 | 1.14 | 44| -2.57 | 1.43
dFebruary....... 14,360 | 1,350 1 3,833 | 1.28 1.33 36| 3.73 | 2.40
March.......... L 16,960 | 2,590 | 5,866 | 1.96 2.26 6L | 3.72 | 1.46
Aprit.... ... ... 4670 1,835 2,803 | .936 1.04 55| 1.89 .85
May............. 2,410 | 1,230 : 1,689 @ .564 .650 27| 2.42 ¢ 1.77
June............ 9,020 | 1,010 2,249 .751 .838 14| 598 5.14
July.... ... 4,210 775 1,374 | 459 529 14| 3.76 | 3.23
August.......... 1,290 690 829 | 277 319 17| 1,93 | 1.61
September. .. ... . 1,230 580 | 696 | .232 .259 8| 3.14| 2.8
October.......... 2,770 650 | 947 | .316 | .364| 11| 3.19 | 2.83
November....... 19,020 730 | 1 A53 | 485 541 18| 2.94 | -2.40
December........ 10,060 | 1,010 2,232 | .745 .859 47| 1.8 .97
The year....... 16 ,960 580 2,245 | .750 | 10.13 27 ! 37.10 | 26.97

alce conditions during January and February, 1899, No correction made in estimates.
bEstimates February 12 and 13, 1899, interpolated.

cPrecipitation for whole months February and Mareh, 1899.

dBackwater from ice February 5th and 6th, 1900. Discharge corrected.
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Estimated monthly discharge of Shenandoah River at Miliville, W. Va.—Con.

- HYDROGRAPHY OF VIRGINIA.

' Discharge in second-feet. Run-off. Precipitation.
Month. . Second-ft. Depth csl?;. In Loss of |
Maximum. | Minimum. Mean. per ,in of inches. . in
s5q. mi. inches. | precipi- inches.
tation.
! -
1901. 3 |
ajanuary........ 5,910 820 | 1,812 .605 .698 30| 2.31 1.61
aFebruary.. ... .. 3,150 730 | 1,315 .439 .457 | 139 .33 | —.13
March........... 20,620 820 | 3,376 1 1.13 1.30 34| 3.80} 2.50
bApril........... 50,000 | 2,500 | 12,840 | 4.29 4.79 771 6.24| 1.45
May............. 45,920 | 2590 | 8,704 | 2.-91 3.36 58 | 5.82| 2.46
June............ 38,240 | 3,770 | 8,225 | 2.75 3.07 41| 7.54 | 4.47
july ............ 13,940 | 1,200 | 4,437  1.48 1.71 39| 4.38 | 2.67
August...... .. .. 11,180 | 1,620 | 3,528 | 1.18 1.36 23| 5.92| 4.56
September. .. . ... } 11,940 | 1,230 | 2,496 | .833 .929 25 3.7 2.85
October.......... | 6,460 | 1,120 1,769 .591 .681 99 .69 .01
November. ...... 3,990 910 | 1,341 .448 .500 25| 2.01 1.51
bDecember.. . .. .. 50,000 | 1,350 8,124 | 2.71 3.12 51| 6.12 ) 3.00
' s
The year....... | 50,000 730 | 4,831 ‘\ 1.61 | 21.98 45 | 48.94 | 26.96
1902.
January. ... .. . ; 21,100 | 2,240 | 5,176 | 1.73 1.99 741 2.69 70
cFebruary....... L 50 ,000 1,120 |- 8 611 | 2.88 3.00- 67| 4.46| 1.46
March........... 77,900 | 4,100 | 13 880 | 4.63 5.34 148 | 3.61 |—1:73
April.. ... ... ... ‘ 20,140 | 2,960 | 6,785 | 2.27 2.53 113 2.23 | —.30
May orsso ) 1760 2606 870 | 1.00 | ss| 2.64] 1.64
June.... ... .. .. ! 1,910 | 1,120 | 1,402 . 468 522 18| 2.93 ] 2.41
July............00 1,620 865 | 1,097 | 366 | .422| 19| 2.17| 1.75
August....... ... 2,410 775 | 1,062 -355 . 409 18| 2.22 ] 1.81
September. .. ... .| 1,120 650 724 .242 .270 10| 2.59 | 2.32
October.......... L 2,155 775 | 1,069 .357 412 11 3.65| 3.24
November. .. .. .. 3,560 730 | 1,157 | .386 431 13 3.21 | 2.78
December......... 9 0201 2,240 | 4728 | 1.58 1.82 54| 3.38| 1.56
The year..... .. j 77,900 650 1 4,025 1.34 | 18.15 51 | 35.78 | 17.63

aSlight backwater during part of January and February, 1901. - No correction made in estimates.
bApril 22 and December 31, 1901, river out of banks. Discharge estimated 50,000 sec.-feet.
February 26 and 27, 1902,

clce conditions during

part of February, 1902. No correction made in estimates.

river out of banks. Discharge estimated 50,000 second-feet
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Estimated monthly discharge of Shenandoah River at Millville, W. Va.—Con.

49

Discharge in second-feet. Run-off. Precipitation.
Month Per E
Maximum, ‘ Minimum. | Mean. iSec;))lellt'i & Deiﬁth ! ceoI}t. | . In Losiinf
| sq. mi. | inches. | precipi- inches. inches.
i tation,
1903.
January......... 27000 2,070 6802|227 | 262 | 64| 4.08| 1.46
February........ 9,360 ! 2,770 0 5,448 | 1 .82 1.90 54| 3.49 1.59
March........... 22,060 | 3,560 ¢ 7,907 | 2.64 3.04 73 4.15 1.11
April....c. ... .. 23,060 | 3,665 7,880 | 2.63 2.93 81 3.62 .69
May............. 3 ,56.0 ¢ 1,760 2,321 775 .894 33 2.69| 1.80
June............ 31,200 , 2,240 - 7,448 | 2.49 2.78 36 7.63| 4.85
July.. 9,530 1,415 - 3,453 1.15 1.33 43 | 3.06 | 1.73
August.......... 2,590 1,065 1,590 531 .612 17 [ 3.53 | 2.92
September....... 9,360 1,230 | 2,249 751 .838 357 2.42 | 1.58
October.......... 2,770 1 1,065 1,454 .485 559 23 ‘ 2.39 1.83
November... ... 1,120 730 961 .321 .358 44 .82 .46
aDecember. ... ... 1,620 650 927 | .310 .357 38 .96 .60
| \ |
The year.......|. 31,200 | 650 i 4,037  1.35 |18.22 47 | 38.84 | 20.62
1904. ;
January 1 to 24... 3,770 910 1,428 477 426 1. 51.80.|.......
February....... .| . oo e e 1.26 |.......
March 8 to 31.... 9,900 1,515 | 2,546 .850 759 ... p2.08 [.......
April.......o. 0. 7,880 1,000 | 2,191 732 .817 231 | 2.64| 1.82
May............. 5,570 1,650 | 2,779 .928 1.07 31 3.43 | 2.36
June............ 6,960 1,090 | 2,430 .811 .905 16 | 5.57 | 4.67
July.......... ... 12,580 | 1,090 | 1,930 .644 .742 15 504 4.30
August.......... 2,030 575 1,096 .366 .422 17 | 2.53 | 2.11
September..... .. 880 510 620 .207 .231 12 1.95| 1.72
October.......... 610 480 521 174 .201 17 1.20 1.00
November........ 610 480 | 528 ¢ 176 L1960 21 .95 .75
¢December. .. .. .. i 2,845 { 510 ( 780 .260 .300 121 2.46.| 2.16
| — |
The year....... [P LR TN P N SV 30.911.......

aBackwater December 16, 1903. Discharge corrected.
bPrecipitation for whole months January and Mareh, 1904,
cBackwater during part of December, 1904. Discharge corrected,
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Estimated monthly discharge of Shenandoah.River at Millville, W. Va.—Con.

Discharge in second-feet. Run-off. Precipitation,
Month. ‘ Second-ft., Depth cl;ell;;. In Loss of

Maximum | Minimum.X  Mean. ‘ per _in of inches. _in
! sq. mi. inches. preeipi- inches.

tation.
1905.

January......... 4,150 830 2,065 .689 .794 28 2.86 2.06
February........ ) 4,370 1,200 1,684 .562 .585 27 2.14 | 1.56
aMarch.......... 9,370 2,560 4,387 1.46 - 1.68 69 | 2.44 .76
April............ 3,230 1,200 1,945 .649 | .724 38 1.90 ;' 1.18
May............. 2,940 880 1,382 .461 .581 14 3.93 3.40
June............ 13,820 690 2,552 .852 .950 17 5.50 | 4.55
July............. 11,400 | 1,450 2,994 | 1.00 1.15 19 5.98 ‘ 4.83
August.......... 4,840 930 1,557 .520 .600 19 3.19 2.59
September. ... ... 1,145 575 810 .270 .301 18 1.65 1.35
October.......... 880 540 640 .214 . 247 9 2.84 2.59
November. ...... 690 575 624 .208 .232 26 .90 .67
December........| 11,400 610 2,336 780 ; .899 24| 3.82 2.92
The year....... 13,820 ; 540 ’ 1,915 639 8.69 23 ‘ 37.15 | 28.46

aBackwater March 6, 1905. Discharge corrected.

SHENANDOAH RIVER (SOUTH BRANCH) NEAR FRONT ROYAL, VA.

This station was established June 26, 1899, by A. P. Davis. It
is located about one mile above the bridge, which is near the Norfolk
and Western Railway Station. The railroad follows the right bank
of the stream. The gage is a vertical timber spiked to a large syca-
more tree on the left bank, about 800 feet upstream from the cable.
A high-water gage, reading from 14 to 26 feot, was established Sep-
tember 18, 1905. It is a vertical board spiked to the shore side of
a large sycamore tree 825 feet upstream from the regular gage.
Bench mark No. 1 is a headless spike on the river side of an elm tree
on the left bank, 8 feet downstream from the gage. It is 1.5 feet
above the ground, and has an elevation of 10.49 feet above the zero
of the gage.. Bench mark No. 2 is a nail driven horizontally into the
downstream side of the stump of a large sycamore tree 270 feet down-
stream from the gage. It is 0.5 feet above the ground and is imme-
diately below a blaze. Its elevation is 14.55 feet above the zero of
the gage. Bench mark No. 3 is the top of a large iron staple ring,
3 feet above ground on the shore side of the tree to which the high-
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water gage is attached. Its elevation is 14.82 feet above the zero of
the gage. — :

Discharge measurements are made from a cable, which has a span
of 300 feet and is suspended over the branches of two large sycamore
trees, with its right end fastened to the tree and its left anchored
in the ground. The initial point for soundings is on the main cable,
0.5 foot from the tree on the left bank. The channel is straight for
600 feet above and below the station, and the current is sluggish.
The railroad embankment a few feet back from the river on the right
bank is overflowed at extreme flood stages only. The left bank is
low, liable to overflow, and is fringed with trees. The bed of the
stream is composed of bed rock and is very uneven; in places the
rock is overlain by silt, and this is liable to shift. The gage is read
twice each day by Miss Brentie Johnson.

Discharge measurements of Shenandoah River {(South Branch) near Front Royal, Va.

Date. Hedrographer. &f:i?ogf vel\ﬁ?gtly. hgig t, ch]ii:gje.
1899. 8q. feet. Pt per sec. Feet. Sec-feet. -

September 1.....| E. G. Paul............... 784 .79 4.40 616
1900.

February 14..... | E: G. Paul............... 1,235 1.58 5.75 1,955

June 19......... ceeedO al,790 | 3.18 7.90 5,703

September 8.....| C. R. Olberg............. ab63 0.95 4.00 536
1901. ﬁ

My 2l......... E.GPaul.............. 1,584 2.66 6.95 | 4,211
1902. ,

August 15....... E.G Paul............... a639 .82 4.2 527
1903.

August 19....... Paul and Sawyer......... a868 1.23 4.90 1,065
1904. o

June 11......... F. H. Brundage........... a846 1.35 4.79 1,140

June 30......... Hoyt and Hall............ 840 1.08 | 4.55 906

September 27.... | E. C. Murphy............ 509 77 3.50 390

October 19...... ceendon i -516- .64 3.42 331

~ 1905. : ,

April 4......... R. Follansbee. . . . . R 860 1.40 4.78 | 1,203

May 16....... [ P 1,068 1.56 5.28 1,663

September 18....| R. H. Bolster............. 657 .80 3.95 527

October 27...... R. Follansbee............ 596 ‘ _ 7 3.84 459

December 26... |- .. 0.« ereenenennanns, 1274|187 5.4 2387

aArea of flowing water.
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Daily gage height, in- feet, of Shenandoah River (South Branch) near Front Royal, Va

Jan.

1

|

Feb. |

Mar.

Apr.

May.

June.

July.

|
Aug. | Sept. % Oct.

Nov. \‘

Dee.
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Daily gage height, in feet, of Shenandoah River (South Branch) near Front Royal, Va.

Continued.

Day. Jan, | Feli. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec.

1900.
23 7.151 8.9 7.5 655 | 5.35| 5.3 4.85 | 4.25 4.1 6.26 | 4.8 | 4.6
24 ..ol 6.5 8.65 | 6.6 6.7 52| 535 4.65| 4.3 4.2 6.95| 4.95| 4.6
25 . 6.15 | 7.35| 655 | 6.256 5.2 5.2 4.85 | 4.3 4.3 6.75 | 5.656] 4.6
260 ...l 5.8 685 6451 6.3 5.8 5.1 495 43 435 56 6.65 | 4.6
27 il 5.6 6.55 | 6.3 5.75| 5.0 5.1 5.0 4.25| 415 6.35| 845 | 4.5
28 e 55851 6.2 6.2 556 4.9 5.2 4.9 4.2 4.05| 5.06| 7.3 4.5
20 ...l 585 |....... 6161 5.4 485 5.06 | 485 4.2 4.0 465 6.356| 4.5
0.l 55 |[....... 6.0 5.4 4.8 4.9 4.8 4.1 4.2 455 | 5.85| 4.5
3. 52 |....... 595 |....... 545 ...... 4.7 4.1 ... 4.5 |...... 4.5

105 | 535| 48] 43 | 4.4 | 41 | 41 | 42 | 615
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Daily gage height, in feet, of Shenand

HYDROGRAPHY OF VIRGINIA.

oah River (South Branch) near Front Royal, Va.

Continued.

Day. Jan. Feb. | Mar. | Apr. | May. 1 June. | July.| Aug. | Sept. | Oct. | Nov. | Dee.
13.25 | 10.5 5.5 4.8 4.3 436 | 4.1 4.1 4.25 5.95
11.85| 9.6 545 4.8 4.2 4.3 4.651 4.9 4.35| 5.75
10.1 6.9 5.4 4.7 4.6 4.3 4.0 5.5 4.35, 6.4
8.5 6.75 | 5.4 4.6 4.6 4.2 4.0 565 | 425 6.35
8.1 6.6 5.3 4.8 4.5 4.2 4.0 535! 4.1 6.3
8.8 6.45 | 5.3 4.8 4.5 4.151 4.0 5.0 4.1 6.556
845| 6.25| 5.3 4.7 4451 4.25} 4.1 465 4.6 6.85
8.2 6.156 | 5.4 4.65 | 4.4 4.3 4.1 4451 45 8.1
7.8 6.0 5.4 46 |-4.351 4.35| 3.9 4.4 4.5 7.6
7.35] 6.2 5.4 4.56 | 45 4.35 | 3.85| 4.4 4.45| 6.6
6.75| 6.15| 5.3 4.45 | 45 4.3 3.8 4.35 | 4.4 6.5
6.45| 6.0 5251 4.8 4.4 4.2 3.8 4.3 4.35| 6.4
7.9 5.8 5.2 4.75 1 4.4 4.1 4.0 4.3 4.3 6.35
7.9 5.7 5.1 4.7 4.3 4.2 4.1 4.3 4.35] 6.25
7.8 555 5.2 4.6 4.25) 415 | 4.15| 435 | 4.4 5.9
7.7 5.5 5.1 4.5 4.2 4.1 4.2 4.35| 4.5 6.15
7.6 5.6 5.1 4.5 5.5 4.1 4.2 4.4 5751 5.55
7.45) 5556| 5.0 4.4 5.35 | 4.0 4.2 4.5 6.25( 5.5
6.556| 5.45| 4.9 4.7 505 4.0 6.0 435 5.7 5.5
6.7 54 4.8 4.7 4.75 | 4.0 555 4.3 52 5.4
6.65 |....... 4.75 ... 4.55 1 4.0 {....... 4.3 {...... 53
12.256 | 9.15} 5.8 7.4 8.55 | 4.9 7.6
9.4 8.1 5.7 6.5 7.0 4.9 6.45
7.9 7.6 5.7 595 6.756 | 4.9 5.65
7.45| 7.35| 5.6 5.7 | 6.55| 5.351 5.35
7.1 7.26| 545 5.4 6.16| 5.5 5.2
6.75| 6.95| b.5 6.0 5.75 | 5.6 5.15
6.55| 6.8 5.4 7951 6.26} 5.15] 5.05
6.65] 6.7 5.4 (11.0 595 | 4.8 | 4.85
6.8 6.65| 5.35[10.16 5.75| 4.756 | 4.75
6.95| 6.55¢1 5.3 7.9 5551 4.7 4.8
6.7 6.45| 5.3 7.85 | 535 4.85| 4.75
6.6 6.35| 526 7.7 525 5.3 4.7
6.5 6.25] 5.2 7.7 5.5 5.1 4.7
6.45 | 8.4 515 6.7 8.15| 4.8 4.7
6.25 | 10.55 | 5.1 6.65) 76 | 4.75 | 4.6
615 9.35| 505| 6.6 |-5.9 4.7 4.5
6.0 8.4 5.1 6.5 5.6 4.75 | 4.4
5.9 7.9 5.1 6451 5.35| 4.8 7.8
58 | 7.45{ 5.0 6.4 5251 4.7 7.5
57| 7.1 5.0 6.4 506 4.7 6.7
5.7 6.9 5.0 6.4 5.0 4.6 6.55
58| 68 | 495| 6.35{.5.9 4.6 5.55
7.4 6.656| 4.9 6.3 5.6 4.5 54
1.6 6.45{ 4.9 6.25| 575 | 4.5 5.3
9.65| 6.251 5.0 595 5.7 4.5 5.2
8.15{ 6.2 | 5.0 57951 5.6 4.5 5.1
7.65| 6.15| 5.1 6.35| 5.45) 4.4 4.95
6.95| 606 5.15| 7.4 5.25| 4.5 4.85
6.85 (. 6.0 5.2 855 4.95| 4.9 4.75
7.0 5.9 5.5 8.45| 47951 5.3 4.6
10.651)....... 5.9 |...... 4.8 | 5.75[.......
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Daily gage height, in Jeet, of Shenandoah River (South Branch) near Front Royal, Va.

Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.1 | 3.6 | 3.4 | 3.42/b3.45
405 3.6 3.4 3.4 3.4
4.1 3.6 3.4 3.4 3.5
4.3 3.6 3.4 3.4 3.5
4.4 3.6 3.4 342| 35
4.5 3.65 | 3.4 3.4 3.45
4.7 3.7 3.4 3.42 1 3.42
4.45) 3.7 3.4 3.45 ) 8.45
4.4 3.7 3.4 3.5 3.45
4751 3.7 3.4 3.42 | 352
4.6 3.7 3.4 3.4 4.15
4.5 3.7 3.45 | 3.4 4.4
4.4 3.7 3.65 | 3.4 4.6
4.2 3.65 | 3.45| 3.55 4.8
415 4.15 3.4 3.5 3.95
4.1 3.95| 3.4 3.52 | 4.1
4.0 3.7 3.4 3.5 4.1
4.0 3.6 3.4 3.46 1 4.2
3.9 3.6 3.4 3.46| 3.9
3.8 3.6 3.45 ) 3.4 3.9
3.8 3.5 3.55| 3.42| 3.7
3.75 | 3.5 3.5 3.4 3.7
365 356 345 3.421 3.88
3.6 3.5 3.4 3.42| 395
3.6 3.5 3.4 3.42| 3.9
3.55| 3.5 3.4 3.4 3.8
3.5 3.4 342 3.4 3.95
3.5 3.4 3.4 3.4 3.9
3.5 3.4 3.4 3.4 4.5
3551 3.4 | 3.4 3.4 4.2
3.6 L...... 34 |..... .. 4.0
4.85| 4.3 3.7 3.82 | 3.7
4.9 4.38| 8.7 3.7 3.8
4.6 4.85| 3.7 3.8 3.8
4.5 465 | 3.6 3.78 | 3.75
4.4 4.5 3.6 3.7 | 3.8
4.4 4.4 36 3.8 3.82
4.35| 435 355 | 3.75| 3.88
4.25 | 4.3 3.6 3.7 4.256
4.2 4.16| 3.6 3.72 | 4.18
4.1 4.0 2.6 3.72 | 4.06
4.1 3.9 3.6 3.7 4.0
4.0 3.88| 3.65| 3.8 4.12
425 3.8 | 36 [-872] 4.05
4.4 3.9 3.7 3.7 3.95
525 4.0 3.72| 8.8 4.05
6.2 3.95| 3.8 3.65 | 4.15
6.28 | 3.9 3.7 3.58| 4.15
5.65 3.9 3.7 3.65 | 4.25
5.1 3.9 8.7 | 3.7 4.12

alce conditions during January, 1904. Ice about 8 inches thick.
blce conditions during December, 1904. Ice about 3 inches thick. .
cGage heights January 25 to February 25, 1904, approximate. Gage not in correct position.

dIce conditions during January and February 1905.
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Daily gage height, in feet, of Shenandoah River (South Branch) near Front Reyal, Va.
Continued.

Day. Jan. | Feb Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.

a4.45 4.4 4,45 4.2 5.0 4781 3.9 3.75 1 3.7 4.0
4.32 435| 465| 526| 485 | 445| 3.9 3.721 37 5.5
4.22 4.3 445| 4.95| 4.6 4.3 3.8 3.72| 3.681| 832
4.28 43 4.4 505 58 4.25 3.8 3.6 3.68| 8.0
4.1 4.3 4.35( 6.2 6.9 4.2 3.8 3.5 3.62| 675
3.95 442 4.3 935 6.55| 4.15| 3.75| 3.6 3.6 6.4
4.15 4.4 425 73 6351 4.1 3.7 3.656| 3.65 | 595
4.15 4.5 4.2 6.1 6.2 4.1 3.7 3.78 | 3.7 5.55
4.1 445 4.3 565| 6.06| 4.3 3.78 | 3.82| 37 5.25
4.3 4.3 415 525| 55 4.4 3.8 3.8 3.66 | 525
4.25 4.3 4.556| 4.9 515| 435 3.68 ) 3.8 3.62| 5.45

4.05 |.......0 555 [ ... .. 455 ..., 5.0 43 ... 3.8 ....... 5.85

alce conditions during January and February, 1905.

Rating table for Shenandoah River (South Branch) near Front Royal, Va., from June, 1899,
to December 31, 1903. .

Feet. Second-feet. Feet. Second-feet. ' Feet. Second-feet. Feel. Second-feet.
3.80 305 4.80 950 5.80 | 2,080 6.80 | 3,660
3.90 350 4.90 | 1,030 5.90 @ 2,220 7.00| 4,010
4.00 400 5.00 | 1,120 6.00 1 2,370 7.20 | 4,370
4.10 455 5.10 | 1,220 6.10 2,520 7.40 | 4,750
4.20 515 5.20| 1,330 6.20| 2,670 7.60 ] 5,150
4.30 580 5.30 | 1,440 6.30 | 2,830 7.8 | 5,570
4.40 650 5.40| 1,560 |  6.40 | 2,990 8.00 | 6,000
4.50 720 5.50 | 1,680 6.50 | 3,150
4.60 795 5.60 | 1,810 6.60 . 3,320 .

4.70 870 5.70 | 1,040 6.70 | 3,490

The above table is strictly applicable only for open channel conditions. It is based upon 5 discharge measurement,
made during 1899 to 1903. It is well defined between gage heights 4.2 feet and 6.0 feet. Above gage height 8.0 fee
estimates are based upon a discharge curve which is the product of a well defined area curve and an approximate ex-
er_ls%(lmlgfﬁtlfle ;relocxty curve. The diseharge curves for the periods 1899 to 1905 inclusive, are the same above gage
eight 10.6 feet.
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er (South Branch) near Front Royal, Va., from January 1,

1904, to December 31, 1905.

H(:;?g}?t. Discharge. HGe%glft. v Discharge.
Fee. Second-feet. Feet. Second-feet.
3.40 320 . 4.50 890
3.50 350 4.60 970
3.60 385 4.70 1,060
3.70 425 4.80 1,150
3.80 465 4.90 1,250
3.90 510 5.00 1,350
4.00 560 5.10 1,460
4.10 610 5.20 1 1,570
4.20 670 5.30 1,690
4.30 740 5.40 1,810
4.40 810 5.50 1,940

Gage
Height.

Feet.

.60
.70
.80
.90
.00
.10
.20
.30
.40
.50
.60

[,

[=Z e TR R = I O = R B = =

Discharge H(z{’é;g}?t. Discharge.

Second-feet, Feet. | Second-feet.
2,070 - 6.70 3,770
2,210 6.80 3,940
2,350 6.90 4,120
2,490 7.00 4,300
2,640 7.20 4,680
2,790 7.40 5,080
2,940 7.60 5,480
3,100 7.80 5,900
3,260 8.00 6,320
3,430
3,600

The above table is strictly applicable only for open channel conditions.

1 It is based upon 8 discharge measurements
made during 1904 and 1905. It is well defined between gage heights 3.4 feet and 5.3 feet. Above gage height 8.0
feet estimates are based upon a discharge curve which is the product of a well defined area curve and an approximate
extension of the veloeity curve.

Estimated monthly discharge of Shenandoah River (South Branch) near Front Royal, Va.
(Drainage area, 1,569 square miles.)

Discharge in second-feet. Run-off. i‘ Precipitation.
Month. . Second-ft.|  Depth cﬁ:;. *( I Loss of i
Maximum. | Minimum, Mean. per in of cn in
$q. mi. inches. | precipi- Inches. inches. ‘
i tation. |
1899. %
January......o.. o e 252 ....... ‘
February........ ... ..o oo i ...... 4.95 . .......
March.......... [ oo L. 5.12 |.......
April.. ..o | ...... 1.16 |.......
May.......oooooo e e 4.95|.......
June 26-30....... 650 547 594 .378 070 ... a2.09 :.......
July............. 950 428 538 .343 .395 16 2.51 2.11
August.......... 1,275 350 599 .382 . 440 11 3.94 | 3.50
September. . ... .. 2,080 485 759 .484 .540 14 3.78 | 3.24
October.......... 685 455 559 .356 .410 18 2.34 1.93
November. ...... 6,110 650 | 1,236 | .788 .879 | 109 .81 | —.07
December........ 3,920 515 1,121 714 .823 61 1.34 .52
The year....... SR R P I foreees 35.51 [.......

aPrecipitation for complete month, June, 1899.
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Estimated monthly discharge of Shenandoah Ruwver (South Branch) near Front Royal, Va.

Continued.
| Discha{rge in second-feet. : Rup-off. !/ Precipitation.
| } Per / ‘
| Month. ‘ . » | Secondft.| Depth : cent. In Loss of
Maximum, | Minimum. | Mean. | per i Poof e wl
| sq. mi. inches. | precipi- inches.
: tation,
- i ] 1
1900. ’
January......... 12,800 950 | 2,265 1.4 1.66 65 . 2.57 | 0.91
February........ 8,060 950 | 2,492 | 1.59 1.66 45 3.73 | 2.07
March........... ¢ 12,680 |- 1,680 | 3,551 | 2.26 2.61 70 3.72| 1.11
Aprl............ 3,490 | 1,120 | 1,755 | 1.12 1.25 66 1‘.89‘ .64
May............. 2,010 720 | 1,160 . .739 .852 35! 2.421 1.57
June............ 5,890 650 | 1,708  1.09 1.22 20 . 5.98 | 4.76
July............. 1,120 515 776 | 495 571 15. 3.76 | 3.19
August.......... 795 400 538 | .343 .395 21 1.93| 1.53
September....... 1,070 350 499 | .318 .355 11 3.14( 2.78
October.......... © 3,920 547 | 1,042 | .664 .765 24 3.19 | 2.43
November....... - 7,005 580 | 1,285 .819 | ~ .914 311 2.94] 2.03
December........ 5,150 720 | 1,417, .903 | 1.04 57 | -1.83 .79
| The year....... 12,800 350 | 1,540 .982 | 13.29 36 ] 37.10 | 23.81
| - . :
1901. » ‘
January......... 4,655 515 1,366 | .871 | 1.00 431 2.31| 1.31
| February........ 1,220 580 818 | .521 .542 | 164 .33 | —.21
March........... 11,580 515 1,975 | 1.26 1.45 38| 3.80| 2.35
| April............ 46,200 | 1,810 8,374 5.34 5.96 95 | 6.24 .28
; May..... e 40,900 . 1,680 1 5,768 | 3.68 4.24 73| 5.82 | 1.58
‘ June............ 11,720 1 940 | 4,302 | 2.74 3.06 41 | 7.54 | 4.48
July............. 15,070 | 1,440 | 3,912 | 2.40 | 2.87 65 | 4.38| 1.51
August.......... 6,440 | 1,075| 3,204 2.04 @ 2.35 40| 5.92| 3.57
September....... 7,580 720 | 1,825 ’ 1.16  1.29 34| 3.7 | 2.49
October. ......... 9,730 758 | 2,020 1.29 | 1.49 | 216 | 0.69 .80
November....... 2,595 650 966 ; .616 5 .687 341 2,01} 1.32
December........ 43,500 | 1,220 | 5,984 ' 3.81 E 4.39 72| 6.12| 1.73
|
The year....... | 46,200 515 3,319 ‘ 2.11 } 29.33
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Estimated monthly discharge of Shenandoah River (South Branch) near Front Royal, Va.

Continued.
: Discharge in second-feet. Run-off. Precipitation.
w |

Month, | ‘ ' Second-ft| Depth | cESft;. | Lossof

Maximum. | Minimum. | Mean. per in of | inches. | . 1D
. $q. mi. inches. | precipi~ inches.

tation.
]

1902. : ;
January......... 9,600 1,385 3,730 | 2.38 2.74 102 ; 2.69 i—0 05
February........ 54,700 1,330} 6,439 | 4.10 4.27 96 | 4.46 .19
March........... 76,800 | 3,070 | 9,871 6.29 7.25 .20 3.61 :———3.64
April.. .. ... . 12,260 | 1,560 | 3,826 | 2.44 2.72 1221 2.23 , —.49
May............. 3,150 910 1,579 | 1.01 1.16 44| 2.64| 1.48
June............ 1,030 650 861 .549 .612 21 2.93 | 2.32
July............. 1,680 515 754 .481 .554 25 | 2.17 1.62
August.......... 795 400 571 .364 . 420 19, 2.22, 1.80
September. .. .. .. 2,370 305 531 .338 .377 15| 2.59 | 2.21
October.......... 2,370 455 848 .540 .623 17| 3.65| 3.03
November. . ... .. 2,750 455 784 .500 .558 17 | 3.21 2.65
December........ 6,220 ‘ 1,440 | 3,040 | 1.94 2.24 i 66 | 3.38 1.14

The year..... .. 76 ,800 } 305 | 2,736 ! 1.74 | 23.52 l 66 ‘ 35.78 | 12.26

1903.

Januvary......... 14,320 1,385 3,859 | 2.46 2.84 70 | 4.08 1.24
February........ 7,700 | 2,445 3,768 | 2.40 2.50 72 3.49 .99
March........... 17,390 | 1,940 | 5,043 | 3.21 3.70 89 i 4.15 .45
April.. ...l 12 400 | 2,220 | 4,494 | 2.86 3.19 88 | 3.62 .43
May.............. 2,295 1,030 | 1,417 .903 | 1.04 39| 2.69 1.65
June............ 13,610 | 1,560 | 4,308 | 2.74 3.06 40! 7.63 | 4.57
July............. 7,225 910 | 2,338 | 1.49 1.72 56 | 3.06 1.34
August. ... ... ... 2,010 650 | 1,046 | .667| 769 | 22 3.53| 2.76
i Septethber. ... ... 5,570 650 1,738 | 1.11 1.24 51 2.42 1.18
October.......... 2,370 650 842 .537 .619 26 - 2.39 1.77
November. ...... 870 580 691 .440 .491 60 .82 . 33‘
December........ 1,680 580 853 .b44 .627 66 .96 .33
17,390 580 l 2,633 | 1.61 21.80 56 | 38.84 | 17.04
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Estimated monthly discharge of Shenandoah River (South Branch) near Front Royal, Va.

Continued.
'} Discharge in second-feet. | Run-off. Precipitation.
‘,
Month, Per
: . . Second-ft.  Depth cent. In Loss of
: Maximum. | Minimum. | Mean. sq;?e‘l;1 . i cl}l:es. pre(;:fipi- inches. incl}lxles.
tation.
1904.
abJanuary....... 6,650 705 1,293 .824 .950 53 | 1.80 .85
bFebruary....... 6,110 560 | 1,649 | 1.05 1.13 90 . 1.26 .13
March........... 5,080 | 1,060 11 ;746 1 1.11 1.28 62 2.08 .80
April............ 3,940 740 1,486 947 | 1.06 40 | 2.64 | 1.58
May............. 5,480 1,150 | 1,875 |1.20 1.38 40 3.43 | 2.05
June............ 3,430 | 740 | 1,375 .876 977 181 5.57| 4.59
July.. 6,215 560 | 1,017 | .712| .821| 16| 5.04 | 4.22
August.......... 1,105 350 613 .391 .451 18| 2.53| 2.08
September. ... . .. 640 320 395 .252 .281 14! 1.95 1.67
October.......... 368 320 326 .208 .240 20 1.20 .96
November. ...... 368 320 3291 .210 .234 24 .95 72
aDecember.. ... .. 1,150 320 530 .338 .390 16 | 2.46 | 2.07
The year.... ... 6,650 | 320 1061 .676| 9.19 30 | 30.91 | 21.72
e —— s .
Discharge in seqond—feet. “ Run-off.
Month. . Second-feet Depth
Maximym. | Minimum. Mean. per . in

$q. mi inches. .

1905. .
cJanuary...........c..... ... ... 2,005 425 917 .584 .673
cFebruary 1to 27................. 6,320 560 ;1,140 726 729

March 5t031.................... 6,870 | 1,405| 3,104| 1,98 1.99
April......o o 1,810 740 1,143 728 .812
CMay. 2,005 560 920 .586 .676
June..... ... Ll 9,380 465 1,372 .874 975

July.oooo 5,480 890 2,236 1.42 1.64
August..................... ... 3,068 560 1,014 .646 745
September.............. ... .... 1,200 - 417 595 .379 .423
October.......................... 474 350 417 .266 .307
November....................... 474 378 425 271 .302

December...................... ... 7,024 425 1,476 .941 1.08

alce conditions during January and December, 1904. No correction made in the éstimates.
bEstimates January 25 to February 25, 1904, approximate. . .
clce conditions during January and February, 1905. No correction made in the estimates.
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SOUTH RIVER AT BASIC, VA.

This station was established June 29, 1905, by N. C. Grover, in
connection with the investigation of stream pollution in the Shenan-
doah River Valley. It is located at the highway bridge, one-half
mile below the Chesapeake and Ohio Railway bridge at Basic, Va.
A standard chain gage is fastened to the upstream handrail of the
bridge. The length of the chain from the end of the weight to the
outer edge of the ring is 20.84 feet. Discharge measurements are
made from the upstream side of the single span bridge to which the
gage is fastened. The initial point for soundings is the face of the
right abutment. The channel is straight for 300 feet above and 500
feet below the station. The current is sluggish. Both banks are sub-
jeet to overflotv, the right bank only during very high water. The
bed of the stream is composed of rocks and mud and is liable to
change after floods. The approximate depth of the water is 3 to 4
feet at medium stage. Gageheight observations and measurements
are affected by flour mills above the station, which cause rapid flue-
tuations in the gage height at times. Bench mark No. 1 is the up-
stream corner of the lowest step of the wing wall of the bridge at
the right bank, nearest the river. It is marked with red paint.  Its
elevation is 13.97 feet above the datum of the gage. DBench mark

. No. 2 is at the corner of the wing wall next above bench mark No 1.

Tts elevation is 14.98 feet above the datum of the gage. .During
1905 the gage was read once each day by F. J. Bates.

Discharge measurements of South River at Basic, Va.

T A Ml ™
1905. ’ J Feet. | 8q. feet. Ft, per sec. ' “Feet. J Sec.~feet
June 29....... . |Follansbee and Biggi 70 156 .58 2.62 920
June 11........ IN. C. Grover........ 70 136 ‘ 47 | 259 64
September 16.. .. )‘ Bolster and Winter...| 70 146 E 43 1| 2.52 63
| 268 | 1.69 4.05 | 454

December 29....  Robert Follansbee. . . 73
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Daily gage height, in feet, of South River at Basic, Va.

) . ] [

Day. Jan, | Feb, | Mar. | Apr. | May. June, i July. | Aug. | Sept. | Oct. | Nov. . Dec. 4

25 | 26 | 2.3 | 20 |

95 1 2.4 | 24 | 22| 37
293 | 24| 24| 23] 33
2.3 | 2.6 | 3.2

This station was established August 6, 1895, and discontinued
April 1, 1899. It was located at the highway bridge about 300 feet
above the junction of this river with North River. The banks are
high and not subject to overflow. Part of the flow of the river is
diverted and used above the bridge in a power plant. This water
flows under ‘the bridge in the tailrace, and was always included.in
the measurements. It did not, however, affect the observed gage {
height. The bed of the river is composed of gravel and cobblestones |
and is permanent. The current is swift at all stages and normal to
the bridge.

i !
SOUTH RIVER AT PORT REPUBLIC, VA.
L
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Discharge measurements of South River at Port Republic, Va.

Date. ‘ ] Hydrographer.

1895.
aAugust 5....... C.C.Babb.................
August 6........|.... Ao
August 29....... D. C. Humphreys

1896, |
June 5.......... D. C. Humphreys
July 30 edOn

1

1897. i
Mareh 23....... F. H. Anschutz.............
April 19........ G. H. Matthes..............
Junel.......... AP Davis................
July 24......... G. H. Matthes..............
November 7.. .. e do.

1899.
Mareh 11.......

Area of ‘ Mean Gage \‘ Dis-
section. velocity. height. charge.
i [
— [ S
Sq. feet. ‘ Ft. per sec. Feet. Sec.~feet.
56 ‘ 1.30 |.....vons 72
74 ‘ 1.55 1.62 114
68 | 1.28 1.34 87
|
|
79 l 1.43° 1.40 113
83| 168 1.63 139
180 ‘ 2.36 2.30 426
......... l......... 1.88 202
90 \ 2.02 1.87 182
71 ‘ 1.86 1.40 132
84| 2.05| 1.80 173
360 4.41 3.70 1,592

aMessurement raade at Basie City, 200 feet above iron highway bridge.
feet below the top of the foot rail of the bridge, opposite the third or center vertical on tfxe upper side of the bridge.

The surface of the water then was 19.29
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Daily gage height, in feet, of South River ai Port Republic, Va.

Day. Jan. | Feb. | Mar. < Apr. | May. | June. | July. | Aug. Sept. | Oct. | Nov. | Dec.

2.0 2.0 3.2 1.7 1.6 1.8 1.5 1.4 5.0 1.6 2.7
2.0 2.0 3.0 1.7 1.5 1.8 1.5 1.4 3.3 1.6 2.55
2.3 2.0 2.8 2.2 1.5 1.7 1.5 1.4 3.0 1.6 2.4
2.5 2.0 2.7 2.2 1.5 1.6 1.5 1.4 2751 1.6 2.4
2.5 2.0 2.5 2.2 1.5 1.6 L5 1.4 2.4 4.1 2.35
3.15] 1.9 2.5 2.2 1.5 1.7 1451 1.4 2.3 3.5 2.1
3.6 1.9 2.4 2.1 2.5 1.7 1.45| 1.4 2.3 3.0 2.1
3.1 1.9 2.3 2.0 2.5 1.7 1.4 1.4 2.2 2.6 2.0
3.1 1.9 2.3 1.9 2.5 4.8 1.4 1.4 2.1 2.4 1.9
2.7 1.9 2.2 1.9 2.0 3.2 1.4 1.4 2.0 2.3 1.8
25 18| 2.2 1.9 1.8 2.7 1.4 1.4 20 1+ 215(-1.7
2.3 1.8 | 2.2 1.8 1.8 2.5 1.4 1.4 1.95) 215| 1.6
23 185 2.2 1.7 1.7 2.4 1.4 1.35 1 195 2.1 1.5
2.8 1.8 215 3.0 1.6 2.3 2.0 135 1.9 21 1.5
2.7 2.0 2151 2.0 1.6 23 1.6 1.357 18| 20 15
2.5 2.0 2.1 1.8 1.6 2.0 1.6 135 1.85| 2.0 1.45
2.4 2.2 2.0 1.8 2.5 2.0 1.6 1357 1.8 19 1.45
2.3 2.2 2.0 1.7 2.2 1.7 1.5 135 1.8 | 1.9 1.45
2.3 2.8 1.9 1.6 2.2 1.8 15 1357 185 185 1.45
22 4.3 1.9 1.6 2.5 1.8 1.5 1.35] 1.8 1.8 1.45
22 3.0 1.9 1.6 2.0 1.7 1.5 13 17 18 1.45
2.2 2.6 1.8 1.6 2.0 1.7 1.5 1.3 1.7 1.8 1.45
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Daily gage height, in feet, of South River at Port Republic, Va.—Con.

} Jan. | Feb. | Mar. | Apr. | May. June.
2.6 1.8 1.6 1.8
2.5 1.8 1.6 1.7
2.5 2.0 1.6 1.7
2.4 2.0 1.6 2.0
2.4 1.9 1.6 2.0
2.4 1.8 1.6 | 2.0
2.5 1.75) 1.6 1.9
3.3 1.7 1.6 1.9
3.2 |....... 1.6 oo

o =3
ot

[

e e R R

S

July. | Aug. | Sept. | Oct. Nov. | Dec
17 L1561 1.3 ] 1656 1.8 | 1.45
17 | 1.5 | 1.25| 1.65| 1.8 | 1.45
17 | 1.65| 1.25| 1.65| L.75| 1.45
17 | 1.5 | 1.25| 166 1.7 | 1.45
1.7 | 1.5 | 1.25....... 1.651 1.45
17 | 15 | 1.25] 1.6 | 1.65| 1.45
16 | 1.5 {971 1.6 | 2.0 | 1.45
16 | 1.45|17.0 | 1.6°} 3.1 | 1.45
1.5 | 145 ..., 1.6 |ineees 1.45
1.2 1 1.8 | 1751 1.5
12| 1.3 {28 | 15
19 | 13 |25 (15
12 | 1.3 21 | 15
1.2 | 1.3 | 20 | 15
1.9 | 1.3 | 2.0 | 1.5
12 )13 |18 1 15
1.2 | 1.3 | 1.7 1.5
12|13 | 17 |15
1.2 | 1.3 17 | 1.5
12§ 13 {1718
1.3 | 1.3 | 1651 1.5
13 | 1.45| 1.65] 1.5
1.3 | 145 1.65| 1.5
1.3 | 1.45].1.65) 1.45
1.3 | 145 1,65 2.4
1.3 | 1.45] 1.65] 2.0
1.3 | 1.45) 165 | 1.9
1.3 1 1.45] 185 1.9
1.3 | 1.45| 165| 1.85
13| 15 | 1.6 | 1.8
1.3 1.5 | 1551 1.8
1.3 | 1.5 | 1.65) 1.8
13| 15 | 155 1.8
131 15 | 15 | 1.8
13 ] 15 |15 |18
13| 15 | 1.5 | 1.8
i3 | 20 | 15|18
13119 |15 | 18
13 | 185 15 | 1.8
....... 1.754.......] 1.8
16 | 21| 16| 1325 |19
16 | 20 | 15 | 135 235 1.8
155 20 | 1.5 | 135 22 |18
155 20 | 1.5 | 1.35| 2.16| 2.5
155 44 | 15 | 175 2.1 | 4.0
155| 30| 1.5 30 | 21| 30
155! 24 | 1.5 | 2.9 | 205 2.9
1550 2.4 | 15| 2.6 | 2.0 | 2.7
15128 | 15] 23|20 ] 25
15 | 6.4 | 1.5 | 2,15 2.0 | 2.4
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Daily gage height, in feet, of South River at Port Republic, Va.—Con.

Day. Jan.. | Feb. | Mar. | Apr. | May. | June. | J uly. | Aug. | Sept. | Oet, -| Nov. | Dec.
7116 | 20051 3.1 16 | 1451 6.6 | 1.5 | 2.0 | 2.0 | 2.35
71016 120 | 29| 18| 14 [ 36 | 15 | 1.95| 2.0 | 2.3
65116 | 20 | 26 | 1.75) 1.4 | 30 | 1.5 | 1.9 | 20 | 2 3
6.0 16 | 20 26| 165| 14 | 30|15 |18 | 19|29
S5\ 16| 275| 25 | 155 1.6 | 28 | 15 | 1.8 |"1.9 | 2.2
S 116 130 )24 | 175016 |26 15 8 | 19 | 2.15
51 185128 1 24 | 1.75) 1.6 | 24 | 15 |19 1.9 | 2.1
6| 18127 | 23 | 17| 16 | 23 | 15 | 17| 185 2.1
5| 181 25 | 2.2 1756116 | 23 | 1.5 | 7.5 | 1.8 2.1
S 118 | 24 | 21 1751 16 | 22 | 1.5 | 3.8 | 215 2.0
S 18 1295 20 | 175 1.6 | 22 | 1.5 | 38 | 21 2.0
b5 ) 18 ] 215 26 1756116 | 22 { 15 | 78 | 2.1 | 2.0
S 18 121 20| 17|16 |22 | 165] 45 | 21| 26
S 119 121 120 7 |17 |21 | 165 40 | 2.1 | 28
S 22 119 7 {17 {206 {16 312125
Sl |25 119 | 17 |17 1.9 | 1.5 | 30 | 21 | 2.45
5120 23 185 165] 1.7 | 1.8 | 145 28 | 21 | 2.4
5120 12250 18 | 1.6 | 1.7 | 1.7 | 1.4 | 2.6 | 2.1 | 2.3

....... 20 122 | 18 )16 |17 [ 1.6 | 135 25 | 21 2.3
....... 20 | 2.1 18 1 16 | 1.7 | 1.6 | 13| 25 | 20 | 2.3
....... 22 ... 18 | 21 16 [......f 25 [......] 2.3




POTOMAC RIVER DRAINAGE BASIN.

67

Rating table for South River at Port Republic, Va., from August 5, 1895 o Aprid 1, 1899.

H%iaggl?t Discharge. HGe?gg}?t. Discharge. H%?glft. Discha.rge. i H%i&h’ig?t. i Discharge.
Fegt. Second-feet. Feet. Second-feet. Feet. Second-feel. Feet. Second-feet.
1.3 95 2.2 350 3.8 1,535 5.4 2,720
1.4 105 2.4 495 4.0 1,685 5.6 2,870
1.5 120 2.6 645 4.2 1,835 58] 3,015
1.6 140 2.8 795 4.4 1,980 6.0 3,165
1.7 160 3.0 945 4.6 2,125 6.5 3,535
1.8 180 3.2 1,090 4.8| 2275 7.0 | 3,905
1.9 210 3.4 1,240 5.0 2,425
2.0 250 3.6 | 1,390 J 52| 2575
This rating table is not well defined; therefore, the estimates made from ’ib are only approximate.
Estimated monthly discharge of South River, at Port Republic, Va.
(Drainage area, 246 square miles.) -
( Discharge in second-feet. K Run-off.
Month. Second-feet Depth
Maximum. | Minimum, Mean. l qul)ermi‘ imla?m.
1895. i
August 6-31..................... i 105 70 80 .33 .32
September. ..................... L 12 85 94 .38 43
October......................... 85 -85 85 .35 .40
November...................... 95 85 93 .38 .43
December....................... 290 95 136 .55 .63
1896.
January................... ... .. 2,350 85 305 1.24 1.43
February.................... ... 1,390 250 517 2.10 2.19
Mareh.......................... 1,905 195 473 1.11 .1.28
April.. ... 1,090 160 375 1.52 - 1.70
May............................ 945 140 218 .89 1.02
June........ ... 0 o 570 120 255 1.04 1.16
July......oooo 2,275 120 322 1.31 1.51
August.................... ... .. 250 105 123 .50 .58
September...................... 9,200 90 597 2.43 2.71
October......................... 2,425 140 362 1.47 1.69
November...................... 1,760 140 376 1.53 1.711
December........................ 720 112 208 .85 .98
Theyear...................... 9,200 85 344 1.33 17.96
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Estimated monthly discharge of South Rivér at Port Republic, Va.—Con.

Discharge in second-feet. Run-off.
Month. . ‘ . ‘ } Second-feet Depth
Maximum. | Minimum. : Mean. per . in
; i sq. mi. inches.
| yi -
1897. ‘ ‘
January............ P 195 uz| o1t .53 .61
February...........coooioiiii.. 3,717 195| 1,072 4.36| 4.54
March. . . oo P20 250 459 | 1.87 2.16
April. 290 170 211 .86 .95
May.. . .cooeioai DU 5,607 170 797 . 3.24 3.74
JUNC. .o oo 210 120 152 ‘ .62 .69
CRuly. 160 105 125 .51 .59
August.......... R 120 85 103 | 42 a8
September................. ... 95 85 91, . .37 .41
OCODEE. .« o eee e oin 2501 95 119 .48 .55
November..........c...c..oovu. : 795 120 192 .78 .87
December........................ 495 n2| 166 67 77
The Year.........ovveeen e | 5,807 85 301 1.23] 16.36
1898. ‘ |
JANUATY . . oo 250 130 175 71 .82
February. ......ooovoveeeennnn. 250 120 | 162 .66 .69
Mareh. .. ..o oot 350 120 177 72 .83
April. o ‘ 945 250 408 1.66 1.85
May.....oooioii.. U 2,425 180 561 2.98 | 2.63
June. ... 195 120 153 .62 .69
July. ..o T 200 |° . 105 142 .58 .67
AUGUS. oo 3605 140 690 2.80 3.23
September. .. ..........oo . oo.. 150 100 121 .49 .55
October................... I 4,345 100 835 | 3.39| 3.91
Novernber. . ... ...vunennnnis 570 195 282 1.15 1.28
December..............coveinn 1,685 180 | | 484 1.97 2.27
The JOAT.... oo eeee e L4345 100 349 1.42 | 19:42
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LEWIS CREEK NEAR STAUNTON, VA.

This station was established June 30, 1905, by N. C. Grover, in
connection with the investigation of stream pollution in the Shen-
andoah Valley. It is located at the private bridge across Lewis
Creek, on the property of William Glenn, 2 miles from Staunton.
A vertical staff gage, graduated to feet and tenths, is fastened to a
tree 6 feet downstream from the bridge. Discharge measurements
are made from the downstream side of the bridge, the initial point
for soundings being the gate post near the left end of the bridge.
The channel ‘is straight for 300 feet above and below the station.
The current is sluggish. Both banks are about 5 feet high and do
- mnot overflow except during very high water. The bed of the stream
is composed of soft mud. There is but one channel at all stages.
The stream is composed almost wholly of sewage from the city of
Staunton, and is very shallow at ordinary stages. Bench mark No.
1 is a nail in the locust tree to which the gage is attached, one foot
above the ground on the upstream side. Its elevation is 7.59 feet
above the zero of the gage. Bench mark No. 2 is a nail in a locust
tree 50 feet upstream from the gage, one foot above the ground, on
the downstream side. Its elevation is 7.01 feet above the zero of the
‘gage. Bench mark No. 3 is the under side of the lowest timber
course at the northeast corner of house, near the gage. Its elevation
is 9.92 feet above the zero of the gage. During 1905 the gage was
read once each day by Ashby Glenn. v : '

Discharge measurements of Lewis Creek near Staunton, Va.

] : ; o : Areaof | M A ‘Gags . .
Date. i Hydrographer.* | Width.- o ) vél:é‘i't‘y‘ s hexﬁ?; ! cl?afée. .
. . i Yo - eia | 5 A
1905 I ] Feet. | Sq. feet. | Ft. per sec. Feet. . 2,
June 30 .......... Follansbee and Blggli 16 7.9 ] 48 . .51 . .3.8i

December 29. ... Robert Fonansbee .. 18 [ ,410.1' . .61 600 6.2
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Daily gage height, tn feet, of Lewts Creek near Staunton, Va.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July, i Aug. | Sept. | Oet. | Nov. | Deec:
.65 45 .5 4 4 5
.88 .55 4 4 .5 5
LT .45 45 .65 .5 .6
657 .45 A4 4 5 4
.5 .6 45 4 .5 5
.5 .5 .45 .35 .6 .5
7 5 145 4 .85 45
.6 .45 45 4 5 b
.55 5 .45 .6 4 .5
.5 .45 .45 5 4 4
5 .35 451 1.0 .55 .4
1.1 .45 45 8 .5 4
7 .45 .5 7 .6 45
5 45 .6 5 .6 5
.55 .5 .6 405 .6
.55 .5 R T .65
.5 .45 .5 b5 45 5
5 .6 .45 .45 .75 5
.55 .5 45 45 45 .5
4 .45 45 .6 4 45
5 .45 .45 .6 45 4
1.05 .45 .5 .5 .55 .45
.6 .55 .45 .6 .35 .45
.6 .45 45 7 .35 5
.55 .5 .45 .65 b .5
5 .5 4 6 5 5
.6 5 4 6 5 45
45 5 4 6 45 .65
5 5 4 4 4 | .65
.45 4 4 .45 4 5
5 B [ T OO 4

i |

NORTH RIVER AT PORT REPUBLIC, VA.

This station was established August 6, 1895, and was discontinued
April 1, 1899. It was located at the highway bridge about 500 feet
above the junction of this River with South River. Measurements
were made from the downstream side of the bridge. The banks are
high and not subject to overflow. The bed is very rough but perma-
nent. The current is broken and uneven at low stages. A dam
about 200 feet above the bridge controls the flow at low stages.
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Discharge measurements of North River at Port Republic, Va.
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| . .
Area of M G -~ Dis-
Date. Hydrographer. sectzilog. velo?ilély. . hei;ﬁ. eha]fge.
1895. 8q. feet. Ft. per sec. Feet. Sec.-feet.
August 6........ C.C Babbee.............. 281 1.33 2.18 375
aAugust 29...... D. C. Humphreys...........foeeee o]t 2.09 258
1896.
June5.......... D. C. Humphreys........... 276 1.55 2.20 427
July 31.........0.... doeev e 310 1.38 2.48 428
bJuly 31......... R o S P 2.46 335
1897,
March 23....... D. C. Humphreys........... 757 1.94 3.54 1,466
April 19........ G. H. Matthes............[......c. ool 2.60 712
Junel.......... A P.Davis................ 387 1.43 2.60 552
July 24......... G. H. Matthes.............. 270 1.59 2.30 431
November 7.....[....do....c.oo ... 217 1.13 2.00 245
1899. )
March 11....... E G Paul.o............. 1,117 3.06 4.80 3,423

aResult obtained by deducting the discharge of the South River, 87 second-feet, from total discharge of the South
Fork of Shenandoah River, 345 second-feet, measured below the junction.
bResult obtained as on August 29, 1895, by deducting 139 second-feet, discharge of South River, from 474 second-
feet, discharge of South Fork.
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Daily gage height, in feet, of North River at Port Republic, Va.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug, | Sept. | Oct. | Nov. | Dec.

1.8

1.8 | 1.9 1.8

1.85| 1.9 1.8

1.8 1.9 1.8

1.8 2.0 1.8

1.7 | 2.0 1.8

1.75 | 2.0 1.8

1.75 ] 2.0 1.8

1.75 | 2.0 1.8

1751 1.9 1.8

1.75 ] 1.9 1.8

1.75 | 1.85| 2.1

1.75 | 1.85| 1.9

1.75 [....... 1.8

1.75 ..., 1.8

1.96 ...... 1.8

L5 ... 1.9

175 |...... 2.4

1.75 | 1.85| 2.45

1.75 ] 1.85| 2.4

175 |....... 2.5

1896.

L 3.0 2.5 242 2.8 243 2.0 7.5 2.35 4.4
2. 2.7 2.5 232 27 243 | 1.95| 4.5 235 8.5
R 2.5 2.8 2.82| 2.7 2551 1.9 4.0 2.35 | 3.3
4. 2.4 3.8 222 2.6 2.45| 1.9 3.5 2.35| 3.3
5o 2.4 3.8 2.2 2.6 2.4 1.9 3.3 4.7 3.25
6. 2.4 5.0 2.2 |28 2.4 1.8 | 3.2 6.0 3.1
T 2.4 5.7 4.5 2.8 2.3 1.85 ) 3.1 4.3 3.05
8 2.3 4.5 3.0 2.8 2.3 1.8 3.0 3.6 2.9
9ol 2.3 4.1 2.6 7.5 2.3 1.8 2.9 3.3 2.8
100 2.3 3.7 2.5 5.3 225 1.75| 2.8 3.3 2.7
L 2.3 3.5 2.3 3.9 2.2 1.7 2.65) 3.2 2.65
12,0 2.3 3.3 2.3 3.6 2.2 1.7 255130 2.6
1o 2.3 3.3 2.2 33 2.2 1.7 2.5 2.8 2.55
Moo 2.2 5.2 2.2 3.0 3.6 1.7 2.5 2.8 2.55
B ©2.2 4.7 2.2 3.3 2.9 2.0 2.5 27 2.5
... 2.1 3.8 2.2 3.0 2.7 1.9 2.5 2.7 2.5
17, 2.1 3.6 2.5 3.1 3.0 1.8 2.5 2.65 | 2.45
18 2.0 3.1 2.4 2.7 2.4 1.8 245 | 2.65| 2.45
9. 2.0 3.0 2.4 2.7 2.3 1.8 2451 2.6 2.45
20 .. 2.0 2.7 3.3 2.7 2.2 1.7 2.4 2.6 2.45
21 2.0 2.7 3.0 2.6 2.25 | 1.7 2.4 2.55 | 2.45
2. . 2.0 2.7 2.9 2.5 225 1.7 235| 2.5 2.45
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Daily gage height, in feet, of North River at Port Republic, Va.—Con.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee
1896.

23 i 2.1 2.7 4.0 |....... 2621 2.5 2.5 2.2 1.7 2.35 | 255 2.45

24 . 6.16 1 2.7 3.8 |....... 2.52 | 2.4 2.5 2.2 1.65 | 2.35| 2.46 | 2.45

4 J 5.3 2.7 3.5 2.52 1 2.4 3.0 2.4 1.65 | 2.35| 2.4 2.4

26,00 ... 40 | 2.6 | 3.5 2.52 ] 3.2 2.7 1 2.2 1.65 | 2.35| 2.4 | 2.4

27 s 3.3 2.6 3.5 2.52¢ 3.0 2.7 2.2 1.65 |....... 2.3 2.4

2o 3.0 | 2.6 | 3.5 242| 3.0 { 26 | 2.15{ 1.656| 2.35| 2.35 | 2.4

P2t 2.8 2.6 4.4 2.42 | 2.9 2.6 2.154 7.2 2.351 3.0 2.4

30 ..l 2.6 [....... 6.5 2421 29 2.5 2.1 |18.0 2.3 5.5 2.4

F 7 DN 2.5 L...... 59 [,...... 2,42 ... 2451 2.1 |....... 286 |, 2.35
1897,

3.6 2.7 2.4 2.6 2.85 1 2.151 2.0 1.8 2.2 1:85

3.5 2.7 |11.5 255 | 245 2.15] 2.0 1.8 2.0 1.85

3.4 2.6 7.3 2.5 245 2.16¢ 2.0 1.8 2.6 1.85

3.4 2.6 5.15 1 2.5 2.4 | 215| 2.0 1.8 2.0 1.85

3.36 | 2.6 4.3 3.0 235|215 1.95| 1.8 2.0 2.0

3.3 2.9 3.8 2.8 | 225! 2.15| 1.95| 1.8 2.0 2.0

3.3 2.9 3.5 2.6 2.2 2.1 1.9 1.8 2.0 1.95

3.3 2.9 3.3 2.55 | 2.4 2.1 1.9 1.8 1.95] 1.95

3.25( 2.9 3.1 2.5 2.3 2.1 | 1.9 1.8 1.9 1.9

3.251.3.0 3.0 2.5 2.2 2.1 1.8 1.8 1.9 1,85

3.254 3.0 3.0 245| 2.15| 206} 1.85| 1.8 1.9 1.85

325 3.0 3.0 2.4 2.5 2061 1.8 1! 1.8 1.85| 1.85

3.2 2.9 4.9 2.4 2.4 206 1.85| 2.0 1.85| 1.85

3.3 2.9 7.5 2.4 2.4 2.05( 1.8 2.0 1.8 1.85

3.5 2.9 5.2 2.4 2.3 2.0 1.8 2.0 1.8 2.65

3.5 2.9 4.4 2.4 2.2 2.0 1.8 ] 1.95] 1.9 2.45

3.7 2.9 4.0 2.4 2.2 2.0 1.8 | 1.95| 1.9 2.25

3.7 2.8 3.6 2.4 2.15 2.0 1.85| 1.95| 1.9 2.1

3.7 265 3451 24 | 35 | 2.0 1.8 195 1.9 | 225

3.7 2.6 3.26 (| 2.5 3.5 2.0 1.8 1.95| 1.9 2.25

39 | 2.55| 3.15| 2.45| 2.5 |....... 1.8 | 2.0 1.85| 2.25

3.6 2.5 3.1 2.4 2.4 2.0 1.8 2.0 1.85 | 2.25

3.35| 2.5 3.0 2.4 2351 2.0 1.8 2.0 1.85| 2.25

3.4 2.5 295 2.4 2351 2.0 1.8 2.0 1.85 1 2.25

3.3 2.5 2.9 2.4 2.3 2.0 1.8 2.0 1.85 | 2.25

3.2 2.5 28| 2.4 2.25 | 2.0 1.8 2.0 1.85| 2.25

3.1 245 | 2.8 2,351 2.2 2.0 1.8 2.0 1.851 2.25

3.0 | 245 275, 2.35| 2.156| 2.0 1.8 | 2.1 1.8 | 2.25

2.9 | 245| 2.7 | 235 2.156| 2.0 1.8 | 2.05| 1.8 | 2.25

28 | 2.4 1.265| 2.8 2.15| 2.0 1.8 195} 1.851 2.2 -

2.7 ... 2.6 ..., 21641 2.0 |....... 195 |....... 2.15
1898.

»

| 2.15 ] 2.7 2.1 3851 2651 2351 2.2 4251 2.6 2.4 3.0 2.4

S 215 2.7 | 2.1 3.5 | 26 | 23 | 2.2 | 4.25 2.5 2.4 | 2.8 | 2.3

- 2 2.15| 2.7 2.1 3.3 2.5 2.16 | 2.2 4.0 2.5 2.4 265} 2.3

O 2.1 2.7 | 21 3.151 245 21522 | 45 | 25 | 24 | 26 | 3.0

S 2.1 2.7 2.1 | 3.0 2.4 2.15 2.2 8.0 2.5 3.0 2.6 7.0

[ 2.1 | 2.65| 2.1 29 | 8.0 | 2.1 2.2 50 | 25 ;29 26| 50

Toveiiiieiennn, 2.05 | 2656 2.1 2.9 6.4 | 2.1 22 [ 50 | 25 | 2.8 | 25 | 3.6

B 2054 26 | 21 | 2.8 7251 211 22 | 46 | 25 | 26 | 256 | 3.3

[ ... 2.0 2.5} 2.1 2.6 | 6.3 2.1 | 22 |40 | 25 | 24 | 245} 3.0

100 2.6 | 24 2.1 275 50 | 20| 215| 90.| 25 | 225 2.4 | 2.9
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Daily gage height, in feet, of North River at Port Republic, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr, | May, | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
23 |21 | 27 )40 20 ] 21} 9025121/ 24| 28
2.2 2.1 275 | 3.6 2.6 2.1 7.0 2.5 2.1 2.4 2.7
2.2 2.1 2751 3.3 2.5 20 .| 6.0 2.5 2.1 2.351 2.65
2.15| 2.1 275 3.2 2.3 2.0 6.0 2.5 2.0 2.35| 2.6
2.15] 2.1 415 3.0 2.2 2.1 6.0 2.5 2.0 2.3 2.55
2.1 2.1 5.2 2.8 4.2 2.1 4.5 2.5 2.0 2.3 2.5
2.1 2.25| 45 2.8 3.4 2251 4.2 2.5 2.0 2251 2.5
2.1 | 2.8 40 [ 27 | 30 | 25 | 40 | 25 20 [ 22 | 24
2.1 295 35 2.6 3.0 2.4 4.0 2.5 9.5 2.15 |- 2.3
2.1 28| 3.2 | 2.6 30 123 {36 {25 |50 26 | 23
21 | 27|30 |26 |30 |23 |33 ]| 25 {50126/ 23
2.1 | 275] 2.9 335 2.9 23 | 32 | 25 [10.0 | 2.6 | 2.3
2.1 | 27 27| 33 | 28 | 2.3 | 3.1 275 | 6.5 | 2.6 | 4.0
2.1 275 27 32 | 265} 3.0 | 3.1 27| 50 | 2.6 | 4.3
21 | 28| 27|30 | 25 |28 {301 265| 38|26 | 36
21 | 2.9 275029 | 25 | 2.7 | 29 2.65| 3.66] 2.6 | 3.3
2.1 30 | 27| 27| 25 | 35 | 28 | 26 | 3.5 | 255| 3.0
2.1 3.0 2.7 2.65| 2.4 4.75 | 2.7 2.6 3.3 2.5 2.8
....... 3.0 265| 2.66| 24| 5.0 2.7 2.5 3.15( 2.5 2.6
....... 3.3 2.65] 2.5 2.4 5.0 2.6 2.4 3.15| 2.5 2.6
....... 4.2 |0 24 [ 45 26 [....... 8.154......] 2.6
2.3
2.8
2.3
2.3
2.3
2.3
2.3
2.4
2.4
2.5
2.5
2.5
2.5 -

2.7
2.8
3.0
3.0
3.0
3.4
4.0
5.5
7.0
7.6
6.0
4.9
4.9
6.0
9.0
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Rating table for North River at Port Repubhc, Va., from August &, 1895, to Aprzl 1, 1899.

aDischarge interpolated Nov. 24 to 28, 1895.

T N
Hetght ' Discarge. ! | H(:fight. Discharge [ Hoght, | Dicharee. | 85 | Dicharge.
i I |
Feet. J‘ Second-feet. \‘ Feet. \ Second-feet. \ Feet, ] Second-feet i Feet. Second-feet.
[ : i |
1.6 l 165 “ 1,050 f 4.8 3,410 85! 9,145
1.8 215 l 3.4 \ 1,290 5.0 3,720 \ 9.0 9,920
2.0 275 | 6 1,550 | 5.5| 4,495 | 9.5 10,695
|
2.2 | 350 || 3.8 ‘ - 1,860 | 6. 0/ 5,270 ||  10.0 | 11,470
4l 45 “ 40| 2170 || 65| 6045 || 10.5| 12,245
2.6 ] 555 4.2 2480 | 7.0 ) 6,820 | 11.0| 13,020
700 4.4] 2,790 7.5 ] 7,59
3.0 865 461 3,100 8.0 8370 |
— E___W_,wi e N B
This rating table is not well defined; therefore, the estlmates made from it are only approxnmate
Estimated monthly discharge of North River at Port Republic, Va.
o ‘ (Drainage ares, 804 square miles.) -
f’ Discharge in second-feet. ‘ Run-off.
Month. ‘ Second-feet | Depth
. Maximum. | Minimum, Mean. per . in
| 5q. mi. inches,
. i i i [
T
1895. ‘ | | r
August 6-31......... ... ... ... .. w5 292 )1 319 | .40 .39
September.......... . ...... .. .. | 2,685 245 | 346 .44 .49
October......................... | 245 202 | 219 .27 .81
aNovember.................. ... 275 202 | 239 .30 .33
|
December...................... | 500 25 251 31 .36
1896. | } f
Jenuwary......... ... ... ... .. ... 5,502 275 4 799 ? .99 1.14
February........... ... . 4,805 500 1488' 1585] 1.93
March....................... ... 7,130¢ 45| 1,653 2.05 2.37
April 1-15,28-30........... ... .. 4 340 350 | 1,594 1.98 1.33
May. oo 4,960 395 ( 824 | 1.02 1.18
June............ 2,945 350 | 642 .80 .89
July..oooooooo 7,595 472 | 1,085 | 1.35 1.56
August............ ..., 1,550 310 | 458 .57 .66
September.......... .. ... .. .. .. 23 870 177 1,224 1.52 | 1.70
October......................... 7,595 420 931 1.16 | 1.34
November...................... 5,270 420 | 1,088 1351 1.51
December....................... 2,790 ] 420 699 871 1.00
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Estimated monthly discharge of North River at Port Republic, Va.—Con.

'\ Discharge in second-feet. I Run-off.
S
Month. \ . . i Second-feet ; Depth
Maximum: | Minimum. Mesan. per I in
l ‘ | sq. mi. i inches.
1897. 5
JADUALY e veeneaenaneeeeenss 420 372 388 .48 .55
February. ... .o.vvvvenseeonnnes 11,240 420 3,138 3.90 4.06
MAZOR v e eee e e ies 2,015 6251 1,250 - 1.55 1.79
APHL .o 865 445 642 .80 .89
MBY. e eeeeee e 13,790 445 | 2,212 2.75 3.17
JUBE. .o eeeeeeee e 865 420 439 .61 .68
UL e 1,420 330 463 .58 .67
AUZUSE. < e e oo e eeraneeeicns 330 275 202 | .36 .41
September........... U 275 215 234 .29 .32
o U 310 215 250 .31 .35
November.............coooooone 555 215 256 .32 .36
December........ccvvevinnnnn 590 230 319 .39 .45
The YeRT.. . .« eneeceeeaennnn 13,790 215 829 1.03| 13.70
1898. i
JOOUBLY oo oeennaeene s 700 o15 | 491 61 .70
FODIUATY -+« e e e eenenanenns 625 310 | 414 51 .53
March......ooeeerneeeeniins .| 24s0| 3wl 581 72 80
APTIL o et et 4,030 555 | 1,110 138 1 54
MAY e eee e 7,207 | 445 L 430 1.78 2.05
U e 2,480 275 ‘ 585 | o .73 81
JUY.. oo | 3,720 275, 822 102 L8
AUUSE. o veeeeeenaeeeeenns 9,920 555 | 3,030 3.77 4.35
September. . .. ... .ove e o2 445 520 .65 12
OtODEL. .- v e e et eaaes 11,470 275 | 1,814 2.26 2.61
NoOVember. .« . .vvveeneeeanneenn 865 330 ‘ 507 63 70 |
DECEMDET. . -« o o o e eeeeeeeinn e 6,820 305 1,089 1.35 1.56 |
THE YOAT. e s eeensneneneenn |11 470 w



POTOMAC RIVER DRAINAGE BASIN. 7
COOKS CREEK AT MOUNT CRAWFORD, VA.

This station was established July 1, 1905, by N. C. Grover in
connection with the investigation of stream pollution in the Shenan-
doah River Valley. It is located on the upper highway bridge across
Cooks Creek, three-fourths of a mile from Mount Crawford, Va.
A standard chain gage is fastened to the outside of the downstream
guard rail of the bridge. The length of the chain from the end of the
weight to the outer edge of the ring is 14.38 feet, Discharge meas-
‘urements are made from the side of the bridge to which the gage is
attached. The channel is straight for 200 feet above and 100 feet
below the station. The current is very sluggish at low water. Both
banks are low and liable to overflow during high water, but all the
water passes beneath the bridge. The bed of the stream is composed
of mud and gravel. The stream is polluted by tanneries. Bench
mark No. 1 is a nail driven vertically into a root on the downstream
side of a large tree 150 feet below the gage, on the left bank. Its
elevation is 4.24 feet above the gage datum. Bench mark No. 2 is
a nail driven vertically into the top of a stump midway between the
bridge and bench mark No. 1. Tts elevation is 5.39 feet above the’
gage datum. During 1905 the gage was read once each day by S.
H. Craun.

Discharge measurements of Cooks Greek -at Mt. Crawford, Va.

———— L —_—

J . | Area of Mean Gage Dis-
Date. ﬁ Hydrographer. ‘ Width. ‘ section. veloeity. height. J‘ charge.
s I S S S Tj _
1905. { Feet. Sq. fed. ‘ Ft. per sec. Feet. SBec.~feet.

July 1.......... “ Follansbee and Biggi.| 30 78 “ 26| 210 | 2
aDecember 30..| Robert Follansbee..| 24 18.6, 121 2.08 | 226

aMade by wading.
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Daily gage height, in feet, of Cooks Creek at M1. Crawjord, Va.
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POTOMAC RIVER DRAINAGE BASIN. 79
ELK RUN AT ELKTON, VA.

" This station was established June 28, 1905, by N. C. Grover in
connection with the investigation of stream pollution in the Shenan-
doah River Valley. It is located at the highway bridge 500 feet
south of the railroad station at Elkton, Va. A standard chain gage
is fastened to a floor beam on the downstream side of the bridge
near the right end. The length of the chain from the end of the
weight to the marker is 8.76 feet. Discharge measurements are
made at ordinary stages at a footbridge 1,000 feet downstream from
the bridge to which the gage is fastened. During high water" dis-
charge measurements are made from the highway bridge to which
the gage is attached. The channel is straight for 100 feet above and
200 feet below the station. The current is sluggish at the gage.
Both banks are low and overflow during high water. All the water
passes beneath the bridge except during extreme floods. The bed of
the stream is composed of gravel and is permanent. The stream is
highly polluted by tanneries along its banks. Bench mark No. 1
is a nail in a 12-inch tree, 5 feet upstream from the left end of the
highway bridge, 1.5 feet above the ground on the stream side. Its
elevation is 6.01 feet above the datum of the gage. Bench mark No.
2 is the under side of the coping at the southwest corner of the first
railway bridge pier on the right bank of the creek, marked with
red paint “U. S. G. S. B. M.” Tts elevation is 11.96 feet above the
datum of the gage. Bench mark No. 8 is a nail, one foot above the
ground, in a telegraph pole 40 feet east of the left end of the foot-
bridge. Its elevation is 0.59 foot above the datum of the gage.
During 1905 the gage was read once each day by C. L. Gooden.

Discharge measurements of Elk Run at Elkton, Va.

Dt mee v dm | den 0% D

19.05' Feet. Sq. feet. Ft. per sec. Feet. Sec.-feet
May 22......... N. C. Grover....... 13 4.7 1.04(......... 4.9
May 22......... Soedoallaas 17 8.0 B0 4.0
June 28......... Follansbee and Biggi | 34 | . 20.4 .85 2.80 17.4
July 20......... N. C. Grover....... 19 6.8 .50 2.10 3.4
December 28 .. .| Robert Follansbee...| 24 14 .4 .76 2.78 11.0
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Daily gage height, in feet, of Elk Run at Elkton, Va.

Day. Jan. | Feb., | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.6 2.6 2.5 2.7 2.7
2.55| 2.5 2.5 2.7 2.7
2551 2.5 2.5 1 2.7 | 2.7
2.5 2.5 2,451 2.7 2.7
2.5 2.6 245 2.7 2.7
2.5 2.5 2.5 2.7 2.7
25 | 24 ] 25 | 2.7 | 2.7
265 2.4 2.5 2.8 2.65
2.6 2.4 2.6 2.7 2.65
2.5 2.4 2.6 2.7 2.7
2.7 2,45} 3.2 2.7 2.9
2.7 2.4 2.9 2.7 2.65
3.2 245 2.7 2.7 2.65
3.9 245 2.6 2.8 2.65
3.0 245 2.6 2.7 2.6
2.8 2.4 2.6 2.7 2.6
2.7 | 2.4 | 27 2.7 ] 2.8
2.6 | 2.4 | 265 2.7 2.6
265 2.4 2.65 | 2.7 2.7
26 | 29 {265 2.75] 3.3
2.6 2.6 2.7 2.7 3.5
265| 25 | 27 | 2.65| 2.8
2.6 2.5 2.7 265 2.7
3.1 2.5 2.7 2651 2.7
3.2 25 |.28 2.65| 2.8
3.0 2.5 2.8 2,651 2.9
3.0 2.5 2.7 2.656) 2.8
2.8 2.5 2.7 265} 2.8
2.7 2.5 2.7 2.65| 3.0
2.7 2.5 2.7 2.65( 2.95
26 |.... ... 2.7 ... 2.9




POTOMAC RIVER DRAINAGE. BASIN. 81
HAWKSBILL CREEK NEAR LURAY, VA. »

This station was established June 27, 1905, by N. C. Grover in
connection with the investigation of stream pollution in the Shenan-
doah River Valley. It is located a short distance above the mouth
of Dry Run, 1.5 miles north of Luray, Va. A staff gage in two sec-
tions, the lower one inclined and the upper vertical, graduated to
read to feet and tenths, is fastened to the left bank 100 feet above
the footbridge. The initial point for soundings is the edge of rock
at the right end of the bridge. The channel is straight for 500 feet
above, and 200 feet below the station. The current is moderate
above and swift below the bridge. Rapids below the bridge prevent
backwater influence from Dry Run except in case of extreme floods.
From well-defined marks the highest stage known was found to be
19.55 feet above the zero of the gage. This stage occurred Octo-
ber 13, 1893.

The right bank is high, rocky, wooded, and does not overflow. The
left bank is low and subject to overflow during high water. The bed
of the stream is composed of gravel, is free from vegetation, and is
permanent. There is but one channel at all stages. The approxi-
mate depth of the water at the bridge is 2 to 3 feet. Bench mark
No. 1 is a small nail in the south side of an apple tree, half a foot
above the ground, 45 feet west of the gage. Its elevation is 14.04
feet above the zero of the gage. Bench mark No. 2 is the top of the
stone under the vertical post on the upstream side of door frame in
the old dairy building, 200 feet from the left end of the foot bridge.
Tts elevation is 15.10 feet above the zero of the gage. During 1905
the gage was read once each day by J. S. Miller.

- Discharge measurements of Hawksbill Creek near Luray, Va.

Date. Hydrographer. Widh Area of Wﬁ{f;g’y_ o R

1905, Feet.| Sq. feet. Ft. per sec. Peet. Sec.feet.
May 21......... N. C. Grover...... ... 43 35.8 1.02 1.44 34.7
June 27 ........ Follansbee and Biggi..| 45 46. 1.38 1.74 64.
December 28...| Robert Follansbee...| 40 | . 45. 1.61 1.81] 72.
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POTOMAC RIVER DRAINAGE BASIN. 83
SHENANDOAH RIVER (NORTH BRANCH) NEAR RIVERTON, VA.

This station was established June 26, 1899, by A. P. Davis. It
| is located about 2 miles above Riverton, Va., on the farm owned by
| L. W. Burke. It is most easily reached by driving from Front
Royal, Va. The vertical gage rod is spiked to timber and to a

' sycamore tree on the left bank about 100 feet above the cable station.
Bench mark No. 1 is a wire nail driven into a pear tree; this tree
is located near a fence and is 150 feet from the left bank of the river.
Its elevation above the zero of the gage is 26.75 feet. Bench mark
No. 2 is formed by three wire nails driven flush in the surface of
a stump 50 feet downstream from the fence line of the road, at the
edge of the field, on the side toward the river. Its elevation is 20.44
feet above the zero of the gage. The original gage was a vertical
timber bolted to a large sycamore tree on the right bank. On Sep-
tember 10, 1900, the gage was moved to the left bank and its datum
was lowered one foot, causing all readings to be increased by one
foot. The gage at this station was washed out in the flood of Feb-
ruary 22, 1902, and the station was temporarily abandoned until
August 17, 1902, when it was re-established by Mr. Paul, the zero
of the new gage being at the same elevation as the zero of the former
gage. Discharge measurements are made by means of a cable, car,
and tagged wire just above the ford. The cable has a span of 260
feet, is supported by timbers, and anchored in the ground at each -
end. The initial point for soundings is 0.5 foot from the timber
. which supports the tag wire on the left bank. The channel is straight
for 600 feet above and below the station. The current has a moder-
ate velocity. Both banks are low and liable to overflow, and are
fringed with trees. The bed of the stream is composed of rock and
mud and shifts somewhat, but the flow is controlled by a ledge 200
feet below the section. The flow at this station is affected by back-
water from the dam at Riverton, 2 miles below. The height of this
dam was increased from 8 feet to 10 feet during August, 1904.
There is but one channel at all stages. The gage is read twice each
day by L. W. Burke.

-
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Discharge measurements of Shenandoah River (North Branch) near Riverton, Va.

Area of M . bG Di

Date. Hydrographer. seci?og. vel::igy. heigafa cha;:e.
1899. Sq. feet. | Ft. per sec. Feet. Sec.feet.

September 2..... | E.G. Paul............... 285 .95 3.85 270

aSeptember 2.... [....do................... 262 1.10 3.85 287
1900.

February 13..... | E. G. Paul............... 420 1.53 4.25 645

June 18......... cedoto i 878 3.33 6.30 2,923

aSeptember 10... | C. R. Olberg............. 400 .36 3.60 146
1901.

July 20......... E.G.Paul............... 861 2.80 5.95 2,410
1902.

August 16....... E G Paul............... 318 .80 4.20 256
1903.

August 21....... W. C. Sawyer............ 381 1.02| 4.40 388
1904. )

June 10......... F. H. Brundage........... 417 1.39 4.81 578

July 1........ .. Hoyt and Hall............ 425 1.13 4.71 480

September 27.... | E. C. Murphy............ 240 .39 3.95 93

October 19...... ceedon o 292 .45 4.11 130
1905.

April3 ........ Robert Follansbee........ 516 1.25 5.18 " 645

May 17......... cdol 648 1.53 5.68 989

October 27...... cdoe i 377 .72 4.48 273

December 27....|....do................... 626 1.53 5.60 961

aMeasured by wading.

bAll gage heights refer to 1905 datum.,
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Daily gage height (a), in feet, of Shenandoah River (North Branch) near Riverton, Va.

Day. Jan. | Feb. | Mar. | April. ;| May. | June. | July. Aug. Sept. | Oct. | Nov. Dec.

00 0F W O O 0O . OO
SRS R S IS S I
o
©

4.1 3.82 | 3.78 | 3.6 3.55 | 3.7 3.7 3.6 3.95

. 4.3 4.1 3.8 4.45| 3.68 | 3.6 3681 3.78| 3.6 4.05

18 3.8 442 425 4.1 3.8 57| 3.62| 3.6 3.656| 38 | 3.62| 3.9
9. 392 4.35| 4.5 4.2 3.8 575 | 3.6 3.5 | 3.68) 3.75| 3.62 | 3.9

aAll gage heights January 1, 1899 to September 10, 1900 refer to 1905 datum. Datum lowered 1.00 foot to 1905
datum on September 10, 1900.
bRiver frozen December 26 to 31, 1899.
| cRiver frozen January 1 to 14 and January 30 to February 6 1900.
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Daily gage height, in feet, of Shenandoah River (North Branch) near Riverton, Va.—Con.

HYDROGRAPHY -OF VIRGINIA.

May.

Day. Jan, | Feb. | Mar. | Apr. June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1900. . -
20, ..l 492 435 695 4.65| 38 | 498| 3.6 | 3.55| 3.6 | 3.7 | 3.65| 3.78
b2 S 7.3 4.25| 8.2 4.6 3.8 4.62| 3.62| 3.5 3.6 3.7 3.7 3.7
22l 5651 4.75| 6.7 | 4.6 3.8 | 43 | 3.7 3.62 | 3.58| 3.7 3.62| 3.6
23 4.9 698 | 5.9 | 5.22| 3.8 | 42 | 3.8 | 36 | 3.58| 3.7 | 3.6 3.8
4. 455 6.3 | 542 54 | 38 | 415| 5.28) 3.6 | 3.6 | 3.751 368 3.75
25, e 4.25| 563 5.18| 5.1 3.8 408 432 3.6 3.6 3.78 1 3.7 3.7
26,0000 4.02| 5.15| 5.0 | 475] 3.8 | 4.0 | 422 3.6 3.6 | 3.8 | 4.65| 3.75
27 0 4.0 4.9 50 | 462| 3.8 392| 40 | 355 36 | 39 | 70 | 3.8
28, . 4.0 4.8 4.9 4.5 3.8 3.9 3.92| 3.6 3.62| 3.8 525 3.78
29 4.5 |...... 4.9 4.42| 3.8 3.9 3.8 | 3.62| 3.72] 3.75| 535 3.78
30 ... a5.0 | ...... 485| 4.32] 3.8 3.9 4.08| 3.6 | 395 3.72| 4.45| 3.72
1. 5.0 (...... 4.8 [....... 375 ..., 3.8 3.62(....... 3.7 oo 3.72
3.8 | 3.95
3.8 3.82
3.8 | 3.98
‘3.8 4.42
3.8 4.45
3.8 | 4.52
3.8 | 4.35
3.8 4.2
3.8 | 4.38
3.8 4.35
3.7 | 4.4
3.6 4.4
3.6 | 4.35
3.7 4.4
3.7 (10.6
3.8 | 9.1
38 | 6.2
3.8 55
3.7 | 5.1
3.7 | 4.9
3.7 |c8.0
38 [ 75
38| 7.5
5.25| 7.5
48 | 7.5
4.5 | 7.5
4251 7.5
4.35| 6.9
4.05 | 8.2
4.0 [13.1
....... 8.25
1902.
| 7.05 43 | 4.1 5.45
2, 6.2 4.2 4.15 | 5.76
[ 5.75 4.2 41 5.85
L 5.4 4.2 415 5.9
[ T 50 4.2 405 | 5.85

aRiver frozen Janu:

blce conditions du;

ary 1 to 14 and January 30 to February 6, 1900.

; ring part of January and February, 1901.
cRiver frozen December 21 to 28, 1901.
dRiver frozen February 4 to 24, 1902,
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Daily gage height, in feet, of Shenandoah River (North Branch) near Riverton, Va.—Con.

Day. Jan. | Feb, | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

aGage washed out February 26, 1902 and replaced Aug. 16, 1902.
bRiver frozen January 12 to 28, 1903, December 16 to 23, 1903 and December 26 to 31, 1903.
cFreshet January 22, 1903. Gage pushed over by ice,

LY
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Daily gage height, in feet, of Shenandoah River (North Branch) near Riverton, Va.—Con.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.3 4.6 4.3 4.2 4.35

4.3 4.55 | 4.3 4.2 |as.2

4.3 4.4 4.3 4.2 4.2

4.2 43 | 43 4.2 4.2

4.2 4.3 4.3 4.2 4,2

4.3 4.3 4.3 4.2 4.2

4.3 |...... 4.3 |...... 4.2

43 | 41 | 4.05| 40 | 4.02}

4.45 | 4.05| 4.0 4.0 4.05

4.4 4.15 | 3.95| 4.06 4.1

4.5 4.156 | 4.0 4.05 | 4.1

4.5 4.1 4.1 4.0 4.1

4.8 4.06 ) 4.1 4.05| 4.2

4.5 4.05 | 4.0 4.05 | 4.2

4.5 4.1 4.05 | 4.0 4.1

445 4.056) 4.0 4.0 4.1

4.38 | 4.1 4.0 4.1 4.15

4.4 4.1 4.0 4.1 4.2

4.35| 4.1 4.1 4.05 | b4.5

4.35| 4.056| 4.0 4.1 4.5

4.3 4.2 4.05 | 4.1 4.5

4.2 4.2 4.0 4.05 | 4.5

4.3 4.15| 4.05 | 4.1 4.5

4.2 4.151 4.05| 4.1 4.5

4.22 ] 41 4.05 | 4.02] 4.5

4.2 4.1 4.0 4.0 4.5

422 405 405 4.0 4.5

4.2 425 | 406 4.0 4.5

4.2 4.1 4.0 4.1 4.5

4.3 4.05 | 4.1 4.1 4.5

4.35 | 4.1 4.1 4.1 4.5

4.2 4.0 4.0 4.02 | 4.5

4.25 | 4.0 4.1 4.0 4.55

4.2 3.981 405| 4.056| 4.6

4.2 4.05| 4.05| 4.0 4.65

4.1 4.05 | 4.1 4.05| 4.45

4.1 4.1 4.02 | 4.1 4.45

416 |....... 4.051....... 4.35

1905,

oo, 4.28| 5.5 5.5 545 4.6 4.6 5.3 5051 4.4 4.2 4.35 | 4.22
Qi 4.2 5.5 5.5 5.3 4.7 5.05| 5.45 | 4.8 4.4 4.2 4.4 4.15
: F O 435 | 5.5 5.5 52 4.6 485 | 525 4.65| 435 | 4.15| 4.3 4.45
4 5551 8.5 5.5 5.15 | 4.6 4.68| 505 | 4.6 4.3 4.25 | 4.3 4.7
5o d5.9 55 |....... 5.15).452) 455 5.3 4.6 4.38 | 4.2 438 5.05
6.0 5.9 55 5.8 5.6 4.6 4.5 6.9 448 | 4.45| 4.15| 4.35| 4.9
T, 5.9 55. 575 5.8 4.6 4.9 5.7 | 4.4 44| 415 | 4.35) 4.7
B 55 6.0 565 | 452| 495 5.5 4.35| 4.4 4.15 | 4.3 4.7
[ Y A 5.5 6.4 5.5 4.55 | 4.7 5.7 4.38| 435 | 4.15| 4.22| 4.55

aRiver frozen January 12 to 28, 1903, December 16 to 23, 1903, and December 26 to 31, 1903.

bRiver frozen January 1 to 23, 1904 and December 12 to 26, 1904

cGage removed January 23, 1904 to protect from ice. Replaced March 5, 1904.

dRiver frozen January 5 to March 4, 1905.
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Duaily gage height, in feel, of Shenandoah River (North Branch) near Riverton, Va.—Con.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
54 | 45 | 45 | 53 | 44 | 43 405 4.32| 4.5
525 45 | 4.42| 535 | 4.4 | 4.28) 4.25| 4.38| 4.42
53 | 45 425 6.15| 44 | 4.3 4.3 4.32| 4.42
525| 45 | 4.65| 575 4.32| 4.3 4.25| 4.28 | 4.42
5.15| 4.55| 4.4 6.9 | 5.1 4.3 4.2 4.15| 4.48
5.1 546 44 | 7.1 | 47 | 4.28| 4.2 | 4.22| 4.38
505| 6.15| 43 | 6.1 5.48| 4.32| 425 4.2 | 4.4
4.98| 565 4.2 55 | 545 4.32| 425 4.18} 4.55
492 53| 4.2 5.2 5.0 4.4 4,25 4.1 4.7
49 | 52 | 4.25| 5.05| 4.8 | 4.32| 4.2 | 4.18{ 4.62
4.9 455 4.2 | 4.92| 4.7 | 432 425 42 | 46
4.8 4921 6.2 4.8 4.6 4.28 ) 4.2 4.15| 7.3
4.8 4.8 6.95| 4.8 | 4.4 | 425 42 | 4.18| 9.55
4.75| 4.7 75 | 5.55) 4.4 | 4.3 4.15| 42 | 7.7
4.7 46211075 | 595 4.35| 4.2 4.1 4.2 6.95
47 | 46 | 9.05| 5.4 | 5.0 | 42 42 | 42| 65
4.7 455 7.0 5.15] 6.1 4.15| 4.5 422 | 5.95
4.7 4.4 6.2 | 492 545| 4.2 448 4.18| 5.55
4.8 4.5 6.2 4.78 | 4.9 4.2 4.35| 412 5.4
4.8 | 442 5.7 | 4.75| 4.75| 4.2 43 | 42 | 57
4.7 1 44 | 54 | 5.6 | 46 | 4.2 432 42 | 6.28

....... 445 |.......0 BT | 45 |.......] 442].......] 6.0

Rating table for Shenandoah River

(North Branch) near Riverton,

to February 25, 1902.

Va., from May 26, 1899,

H(iiaggllet. Discharge. H(i?gg}ft. Discharge. H(éig et' Discharge. H%ﬁt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
3.50 90 4.40 710 5.30 1,640 6.20 2,780
3.60 140 4.50 800 5.40 1,760 6.30 2,910
3.70 195 4.60 895 5.50 1,880 6.40 3,050
3.80 255 | 4.70 990 5.60 2,000 6.50 3,190
3.90 - 320 4.80 1,090 5.70 2,130 6.60 3,330
4.00 ‘390 4.90 1,190 5.80 2,260 6.70 3,470
4.10 465 5.00 1,300 5.90- 2,390 6.80 3,610
4.20 545 5.10 1,410 6.00 2,520 6.90 3,750
4.30 625 5.20 1,520 6.10 2,650 7.00 3,890

The above table is strictly applicable only for open channel conditions. It is based upon 6 discharge messurements

made during 1899 o 1901, inclusive.

has been extended beyond these limits.

It is fairly well defined between gage heights 3.5 feet and 6.5 feet. The table
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Ratmg table for Shenandoah River (North Branch) near Riverton, Va., from August 17, 1902
to August 15, 1904.

foss, | Dissharge || 0% | Digoharge, / H% | Disharge. || pO%¢ | Disoharge
Feet. Second-feet. - Feet. Second-feet. Feet. Second-feet. Feet. Second-feet,
3.90 165 5.00 670 6.10 1,520 7.20 2,640
4.00 190 5.10 735 6.20 1,610 7.30 2,760
4.10 220 5.20 800 6.30 1,700 7.40 2,880
4.20 255 5.30 870 6.40 1,790 7.50 3,010
4.30 295 5.40 940 6.50 1,890 7.60 3,140
4.40 340 5.50 1,015 6.60 1,990 7.70 3,270
4.50 390 5.60 1,090 6.70 2,090 7.80 3,400
4.60 440 5.70 1,170 6.80 2,190 7.90 3,540
4.70 495 | 5.80 1,255 6.90 2,300 8.00 3,680
4.80 550 5.90 1,340 7.00 | -2,410
4.90 610 6.00 1,430 7.10 2,520

The above table is strietly applicable only for open channel conditions. Tt is based upon 4 discharge measurements
made during 1902 to 1903, inclusive, and the first half of 1904. It is fairly well defined bet gage heights 4.2 feet
and 4.8 feet. The table has been extended beyond these limits. This rating curve is only a rough estimate, as the
mesasurements were insufficient, the highest being at gage height 4.8 feet.

Rating table for Shenandoah River (North Branch) near Riverton, Va., from August 16
‘ 1904, to December 31, 1906.

pee | Discharge. B | Discharge. r a%e | Distharge. f HGei“gglfh Discharge.
Feet. | Secondeet. 1 Fett. | Second-fect. Fet. | Secondefect. Fed. | Second-feat.
4.00 100 | 5.10 595 6.20 | 1,405 7.30 | 2,490
4.10 125 || 5.20 655 6.30 1,495 7.40 . 2,600
4.20 155 5.30 720 6.40 | 1,585 7.50 | 2,720
4.30 190 ‘ 5.40 785 6.50 1,680 | 7.60 2,840 1
4.40 230 | 5.50 855 .6.60 1 ,775. 7.70 2,960
4.50 275 5.60 925 6.70 1,870 7.80 3,080 |
4.60 325 5.70 { 1,000 6.80 1970 (| 7.9 3,210 !
4.70 375 5.80 1,075 6.90 2,070 8.00 | - 3,340 :
4.80 425 5.90 1,155 7.00 2,170 1
4.90 | 480 6.00 1,235 | 7.10 2,270
5.00 535 6.10 1,320 ’ 7.20 2,380

The above table is strictly applicable only for open channel conditions, It is based upon 6 discharge measure ments .
made during the latter part of 1904 and 1905, after the dam had been raised. It is well defined between gage heights
4.0 feet and 5.5 feet. The table has been extended beyond these Limits. During August, 1904, the dam below the
station was raised 2 feet. The exact date is uncertain, so the table is assumed to apply from August 16, 1904.
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Estimated Monthly Discharge of Shenandoah River (North Branch) near Riverton, Va.

(Drainage area, 1,037 square miles.)

Discharge in second-feet. Run-off. Precipitation.
| Per
Month. X - Second-ft.| Depth -cent. In Loss of
Maximum. | Minimum. | Mean. per . in £ | inches. | . M
5q. mi. inches. precipi- inches.
tation.
1899.
January. ..o 2.52 |.......
February........|....... .. . oo 4.95 |.......
March..... ... oo 512 |.......
April. oo 1.16 |.......
May.....ooide e 4.95 [.......
June 26-30....... 307 255 293 .282 052 ... ... a2.09 |.......
July............. 481 130 228 .220 .254 10 | 2.51 2.26
August.......... 390 151 220 .212 .244 6| 3.94| 3.70
September. .. .... 355 140 227 .219 .244 6| 3.78 | 3.54
October.......... 225 140 185 .178 .205 9] 2.34| 2.14
November....... 545 168 238 .230 .257 32 .81 .55
bDecember....... 390 140 255 .246 .284 21 1.34 | 1.06
: |
Theyear.............. ..l ..o L 1 ..................... 85.51 |.......
1900.
clanuary........ 4,330 255 702 677 .780 30 2.57 1.79
cFebruary......, 3,862 355 1,128 | 1.09 1.14 31| 3.73 | 2.59
March........... 5,700 585 1,620 { 1.56 1.80 48 | 3.72 1.92
April............ 1,760 465 ' 765 .738 .823 43 | 1.89 1.07
May............. 585 225 | 324 312 .360| 15| 2.42| 2.06
June............ 2,195 195 504 .486 542 91 598 | 5.44
July............. 1,616 140 294 .284 .327 9| 3.76 | 3.43
August.......... 207 90 128 .123 .142 71 1.93 1.79
September....... 355 130 155 .149 .166 51 3.14 | 2.97
October.......... 320 168 219 211 .243 81 3.19 2.95
November....... 3,890 140 441 .425 474 16| 2.94 | 2.46
December... . .... 2,650 140 548 | . .528 609 | 33| 1.83| 1.22
The year....... 5,700 90 569 549 | T7.41 20 | 37.10 | 29.69

aPrecipitation for complete month, June, 1899,
bRiver frozen December 26-to 31, 1899, No correction made in' estimates. i
cRiver frozen January 1 to 14, 1900 and January 30 to February 6, 1000. No correction made in estimates.
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" Estimated monthly discharge of Shenandoah River (North Branch) mnear Riverton, Va.

Continued.
Discharge in second-feet. Run-off. Precipitation.
Month. Second-ft., Depth cﬁsz. In Loss of
Maximum. | Minimum. | Mean. per _ _in of | iiches. | . B
sq. mi. | . inches, | precipi- inches,
tation. :
1901.
aJanuary........ 2,195 195 627 | .605 .698 30| 2.31 1.61
aFebruary....... 390 207 299 | .288 .300 91 .33 .03
March........... 10,960 1951 1,391 ]1.34 1.54 41 | 3.80 | 2.26
April.. .. ... ... 21,630 693 i 4,034 ( 3.89 4.34 70| 6.24 1.9
May............ V| 17,850 728 | 2,653 | 2.56 2.95 51| 5.82 | 2.87
June............ 12,680 990 | 2,842 | 2.74 3.06 41 | 7.54 | 4.48
July......... ... 4,030 505 | 1,499 1.44 1.66 381 4.38 2.72
August......... .| 2,260 428 | 82| .831| .958| 16| 5.92| 4.96
September. ... ... T 2,390 168 684 | .660 736 20] 3.78 | 3.05
October.......... 1,322 195 396 | .382 .440 64 .69 .25
November. . .. ... 1,580 140 363 .350 .390 19| 2.01| 1.62
bDecember.. ... .. 14,580 268 i 3,001 | 2.98 3.44 56 | 6.12 | 2.68
The year....... 21,630 140 ; 1,562 ) 1.50 | 20.51 42 | 48.94 | 28.43
4 1902. |
January......... 3,960 545 | 1,304 |-1.26 1.45 54| 2.69 | 1.24
cFebruary 1-25.... 6,660 | 1,090 | 1,969 | 1.90 1.77 ... d4.46 |.......
March...........[...ooooooc o d 361 .. ...
April ... 2.23 |.......
May. ..o 2,64 .......
June. ... e 2.93|.......
July............. TR A I P A I R 2,17 |.......
August 16-31.. ... 275 220 243 .234 139 ... d2.22 |.......
September. . ... .. 318 165 211 .204 .228 9| 2.59 | 2.36 ‘
October.......... 440 220 259 250 | 288 8| 3.65| 3.36
November....... 800 190 317 | .306 341 117 3.21, 2.87
December........ 3,890 495 | 1,228 | 1.18 1.36 40| 3.38 | 2.02 ;
“Theyear.......| ... oo e 35.78 .......

alce conditions during part of January and February, 1901. ' No correction made in estimates.

bR;ver frozen December 21 to 28, 1901. No correction made in estimates.

cRiver frozen February 4 to 24, 1902. No correction made in estimates.

dPrecipitation for complete months, February and August, 1902, ‘

N
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Estimated monthly discharge of Shenandoah River (North Branch) near Riverton, Va.

Continued.
Discharge in second-feet. Run-off. Precipitation.
Month. . L Second-ft., Depth csﬂ. In Loss of -
Maximum. | Minimum. Mean. sql.)i:li. inclﬂes. pre(::fipi- inches. incllllles.
tation.
19038.
ablanuary 1-28...| 8,390 495 | 2,225 2.15 2.24 |...... c4.08 |.......
February9-28. ... 3,205 735 | 1,127 | 1.09 811 |...... €3.49 |.......
March........... 6,860 670 | 1,750 | 1.69 1.95 47 | 415 | 2.20
April......... ... 6,605 735 | 1,848 | 1.78 1.99. 55 | 3.62| 1.63
May............. 1,340 390 549 | 529 .610 23| 2.69 | 2.08
June............ 10,360 580 | 2,208 | 2.13 2.38 31| 7.63 | 5.25
July............. 1,840 340 736 | .710 .819 27| 3.06 | 2.24
August........ .. 800 | 255| 371 | .358| .413| 12| 3.53 | 3.12
September. . . .. .. 1,655 295 464 | .447 .499 21| 2.42 | 1.92
October.......... 640 275 373 | .360 415 18| 2.39 | 1.97
November ....... 295 255 265 | .256 .286 35 .82 .53
aDecember.. ... .. 522 255 284 | 274 .316 33 .96 .64
| -
The year.......[......... [oeeennn ’ ............................. 38.84 |.......
1904.

lanuary 1-23.... 9255 255 255 | .246 210 ..., el.80 .......
February........ (. ... ... .. ... 1.26 |.......
March 5-31...... 1,610 400 620 | .598 600 |...... €e2.08 |.......
April............ 2'465 318 661 .637 .711 27 2.64| 1.93
May............. 1,840 440 718 | .692 798 23 | 3.43 | 2.63
June............ 2,090 318 606 | .584 .652 12| 5.57 | 4.92
July............. 2,212 295 554 | .534 .616 12| 5.04 | 4.42
August.......... 550 125 255 | .246 .284 11, 2.53 | 2:25
September. . .. ... 172 | 96 124 | .120 134 7 1.95| 1.82
October.......... 125 90 110 | .106 .122 10| 1.20 | 1.08
November. ... ... 125 100 112 | .108 1200 13 .95 .83
dDecember. . ... . .. 350 105 225 | 217 .250 10| 2.46 | 2.21
The year.. ... e A A P 30.91 |.......

aRiver frozen January 12 to 28, 1903, December 16 to 23 and 26 to 31, 1903. No correction made in estimates.
bFreshet January 22, 1903. Gage pushed over by ice ; discharge estimated. :

cPreeipitation for complete months, January and February, 1903,

dRiver frozen January 1 to 23, 1904, and December 12 to 26, 1904. No. correction made in estimates
ePrecipitation for complete months, January and March, 1904.
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Estimated monthly discharge of Shenandoah River (North Branch) near Riverton, Va.—Con.

Discharge in seeond-fect. " Run-off.
Month. - : Second-feet |  Depth
Maximum. | Minimum. ‘ Mean, sq;?e’l]'l . o clﬁes.
i \
1905. ; |-
aJanuary 1-7 and 23—31 .......... 1,155 155 759. 732 .436 -
aFebruary. ..........0........... 855 855 855 .824 .858
CabMareh. ... ... .. . 2,900 7851 1,335 | 1.29 1.49
April..... ... ... ... .. .. 0. 1,075 375 ! 596 575 .642
MBY. ..o 1,362 230 406 .392 .452
June...... ... ... SO 7 450 155 | 1,042 1.00 1.12
July.. ..o 2,270 400 908 876 | 1.01
August... . .............. . 1,320 198 417 .402 .464
September...................... 252 140 192 .185 206
October......................... 275 112 170 .164 .189
November................. IR 230 125 172 .166 185
December....................... 5575|  140| 889 |  .857| .98

aRiver frozen January 5 to March 4, 1905. No correction made in estimates. -~ .
bEstimate March 5, 1905, interpolated.

JAMES RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

The headwaters of the James lie in the high mountains in the
extreme western part of Virginia. The river is formed by the con-
fluence of Jackson and Cowpasture Rivers in the extreme northern
part of Botetourt County, Va.; thence it flows eastward across the
State and empties into Chesapeake Bay through Hampton Roads.

The river with all its tributaries lies wholly within the State of
Virginia. Its total length is about 335 miles and its drainage area
about 9,700 square miles. The topography of the basin is varied in
character, changing from the mountainous section in the upper part
to low, flat, and often swampy areas as tide-water is approached.
Jackson and Cowpasture Fivers flow in narrow valleys between steep
hills over beds of sand and gravel with rock ledges in places, and
are bordered with fertile bottom lands. In this portion of the basin
the water collects. quickly, causing rapid rises in the river below.

Near Clifton Forge, and again near Balcony Falls, the James
flows throngh ridges of the AlleOhames, with sharp falls over beds
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of solid rock. At other points similar, though less pronounced, falls
and rapids oceur, as the river cuts through the lesser foothills. Be-
tween these mountainous or hilly sections the flow is through broad
and fertile valleys over sand and gravel beds with gentle slope. The
fall-line is crossed at Richmond.

Many dams have been built in the James, generally for diverting
water into the old James and Kanawha Canal, which followed the
river from Richmond to Buchanan and was at one time utilized
throughout that entire-distance. It has now been abandoned, how-
ever, and its right of way is owned and for considerable distances
‘occupied by the Chesapeake and Ohio Railroad. The use of the
dams was abandoned with the canal, and althoungh many of them
are in good repair they have not been improved for power purposes.
Fluctuations in stage are great. The record of the Cartersville sta-
tion, which extends over a period of seven years, shows a range in
gage height of nearly 25 feet. The estimated discharge has varied
between 97,800 second-feet and 600 second-feet.

In 1897 a reconnaissance survey of James River was made under
the direction of D. C. Humphreys, Professor of Civil Engineering
of Washington and Lee University. This survey covered the portion
of the river between Clifton Forge and Richmond, and a part of the
North River and consisted in determining the profile, which was .
done by using the profile of the Chesapeake and Ohio Railroad as
a base, and tying on to the water surface at each dam and at inter-
mediate points not more than 5 miles apart. Notés were made in
regard to the condition of the dams, and measurements of flow were
made on all of the more important tributaries.

The results of the reconnaissance as given in the following pages
is taken verbatim from Part IV of the nineteenth Annual Report of
the U. S. Geological Survey (1897-1898), and hence should be ac-
cepted. with reservations due to changes since 1897. In the portion
of the descriptive matter relating to the James River the names of
the dams are given; for that relating to North River the dams are
numbered. The tables give statistics in regard to the dams and also
the results of the discharge measurements. The profiles give the
elevations and slope at the various points.

Dam No. 10, on North River, was formerly called Reid’s dam, but is now known as
the Lexington Light and ‘Power Company’s dam. The available head is 11.75 feet.
The crest is 15 feet below the railway. The dam was built of dry rubble masonry, and
the upper side and top was sheeted with plank to hold water. It was found necessary
to replace this sheeting in 1896. At the time of the erection of the electric plant, in 1892,
the dam was lowered 3 feet nearly all the way across to prevent the backing of water
into the tail racve of the mill at Lexington. The power at this dam is fully utilized and

is very satisfactory. It has been noticed here that the river holds its own remarkably
well in extremely dry weather.
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Dam No. 9, South River dam, is located immediately above the mouth of South
River; its crest is 9.55 feet below the railway and its height is 17.2 feet. This was a
dry rubblestone dam, sheeted on the upper side and top. - About two years ago the
sheeting rotted and caused the dam to break. The break is in the middle of the dam
and is as yet not very extensive. It could be easily repaired and the power utilized
at the old mill site, which is on the left bank near the railway. On July 8, 1897, the
discharge of the river, measured a short distance above this dam, was 160 second-feet,
and in"extreme low water it does not fall below about 90 second-feot.

Dam No. 8, located 13.7 miles from the mouth of North River, was built of logs
and is broken all the way across. The fall in the water at the dam is now only 2.4 feet,
and the water below the dam is 18.1 feet lower than the railway. The original height
of this dam must have been at. least 8 feet.

-Dam No. 7, Buena Vista Eleetric Plant dam (B), Plate VII, is 13.1 miles above the
mouth of North River, and the crest of the dam is 11.5 feet below the railway. The
available height is 12 feet. This dam is of dry rubble masonry, sheeted on the upper
side and on top. Tt needs resheeting for it leaks badly. This dam is below the mouth

of Bouth River, and the discharge of the river when measured was about 216 second-feet, -

In extreme dry weather the discharge is probably slightly more than half of this. The
photogragh of the dam shows the method of passing the canoes down over the dam. The
available power here in dry weather is fully used.

Dam No. 6, Buena Vista Paper Mill dam, is 12.2 miles from the mouth' of North
River; the crest is 10.8 feet below the railway and the height is 15 feet. This dam is
built of dry rubblestone masonry, sheeted on the upper side and on top. It is in very
good order and the low water power is fully utilized by the paper mill, for which it only
furnishes about half the power needed, the rest being derived from a steam engine.

_Dam No. 5 is 9.2 miles from the mouth of North River; the crest of the dam is about
14 feet below the railway and the height is 6.8 feet. The fall in the water at the dam
now is 3.5 feet. This dam was built of logs, with stone filling, and is now washed out all
the way across the river. The foundation and head walls are in good order.

Dam No. 4 is 7.9 miles from the mouth of North River; the crest is about 14 feet
below the railway and the height is'8 feet. The dam was built of dry rubble masonry,
sheeted on the upper side and on top. Ttisina good state of preservation, except that
the sheeting has rotted and there is a small break in it. The river has cut a channel
around the dam, between it and the Chesapeake and Ohio Railway, which is narrow and
could be filled up without much difficulty. The Norfolk and Western Railway runs
along the right bank of the river here and at all other dams below Buensa Vista on North
River, thus giving a mill located at any of these places the advantage of transportation
over two railways.

Dam No. 3, Goose Neck dam, is 6.7 miles above the mouth of North River; the
crest of the dam is 15.8 féet below the Chesapeake and Ohio Railway and the height of
the dam is 15 feet. It is built of dry rubble masonry, sheeted on the upper side and on
top; the sheeting, however, is rotten, sllowing the entire river, except in high water, to
run through the dam between the cracks in the dry masonry wall. It is a question of only
a short time when this dam will break like the others. There is no place on either James
or North Rivers where power, now unused, could be so cheaply developed. The low water-
power that could be developed here is-about 300 horse-power. .

. Dam No. 2, Devils Steps dam, (A), Plate VII, is 5.5 miles from the mouth of North
River; the crest of the dam is about 10 feet below the Chesapeake and Ohio Railway, the
height is 11 feet, and the present drop in the water surface is 2.4 feet. This was a stone
dam, like most of the others on North River, and more than half is washed away.
The head wall on the left bank is good, and on the right bank there is a solid rock
ledge, which served as a head wall and which gave the dam its name. : -

Dam No. 1, Miller’s dam, is 5.2 miles from the mouth of North River; the crest of
the dam is about 10 feet below the Chesapeake and Ohio Railway and its height is 10 fest.
This dam was built of logs, with stone filling, and is now nearly destroyed, except the
head walls, which are good. - This was the lowest dam on North River. Blue Ridge
dam, on James River, just below the mouth of North River, ponds the water in North
River for over a mile. :

In the ‘‘Report on the water-power of the Middle Atlantic watershed,” Tenth Cen-
sus of the United States, Vol. XVI, Part T, pp. 531-551, valuable information is given
concerning the James River and its tributaries. - Fron: that report the following table
is reprinted:



PLATE VI

(A) DEVILS STEP3 DAM ON NORTH (OF JAMES) RIVER,




PLATE VIl

(A) DEVILS STEPS DAM ON NORTH (OF JAMES) RIVER.

BUENA VISTA ELECTRIC PLANT ON NORTH (OF JAMES) RIVER.
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This table shows only the dams below Buchanan, or on the completed portion of
the canal. It was the intention to extend the canal eventually to the Ohio River, and
for this purpose surveys were made and two dams located and built above Buchanan,
which have never been used. Beginning at Clifton Forge and coming down Jacksons
and James Rivers, the dams, taken in order, are described below:

Old Forge dam is 210 miles from Richmond. The crest of the dam is 13.9 feet
below the Chesapeake and Ohio Railway, and the height, as measured, was 18.6 feet.
This dam, which was substantially built of stone laid in cement, was probably never
entirely completed. The head walls, about half the dam, and the foundations, are in
good ‘order, and it would not be very expensive to restore the dam. The low water
discharge of the river here is about 350 second-feet.

Cabell’s dam is about 106 miles from Richmond, and was built of wood on a stone
foundation, 5 feet high. It is almost entirely gone, except the head walls, which seemed
to be in fairly good order, as they were built of stone. No levels were obtained here,
connecting the dam with the railway, and there is no drop in the water surface at the
site of the dam.

Wasp Rock dam has a crest 19 feet below the railway, its height being 15 feet. It
is completely washed out except the head walls, which are in good order and well built,
and the foundation, part of which remains. The river cut a channel around the dam
on the left bank, next to the Chesapeake and Ohio Railway, which has been filled up by
the railway company with a strong embankment protected by riprap.

The crest of Indian Rock dam is about 19 feet below the railway, and its height was
16 feet. Most of this dam has been washed away.

Varneys Falls dam has a crest 9.1 feet below the railway, its height being 14 feet,
while at present the drop in the water surface at the dam is 4 feet. This dam is only
partially gone, and there is excellent magonry on the left bank, where the old lock still
stands.  On the right bank, which is occupied by the Norfolk and Western Railway,
there is a ledge of rock. On the left bank there is an excellent location for a mill to use:
the power. .

At Quarry Falls the crest of the dam is 10 feet below the railway, and the height
is 13 feet. This dam is mostly standing, the river running through a small break near
the center. A part of the timber is rotten and will have to be replaced if the dam is
repaired for use. There is a good mill site on_the left bank at the lock for utilizing the
power. This dam is about a mile below Natural Bridge station, where the Norfolk and
Western Railway crosses James River and the Chesepeake and Ohio Railway.

Blue Ridge dam, at Balcony Falls station, has a crest about 14 feet below the
railway; its height, which is 13 feet, may be increased by digging a tail race, for
there is considerable fall below the dam. ~This is an admirable location for the de-
velopment. of water power. The plan of the dam was made in 1891; since that time
the old cement mill has been removed and the wooden part of the dam has broken near
the middle. The site is immediately below the mouth of North River, and the low
water discharge is about 700 second-feet. On July 8, 1897, it was 1,489 second-feet.

Near Rope Ferry is Cushaw dam. The old crest of the dam was 15.75 feet below
the railway and the height was 10 feet. No part of this dam is standing, and nothing
but the foundation remains. .

The crest of Big Island dam is 14.3 feet below the railway and the height, as meas--
ured, is 11 feet. This dam is intact and the power has been used by a paper mill, situated
on the right bank beside the railway. The mill has not been operated for several years.

Colemans Falls dam has a crest 14.9 feet below the railway, with a height of 14 feet.
It is in part broken; the stone portion is fairly good, while the wooden portion has been
mostly washed away.

The crest of Pedlar dam is 15.5 feet below the railway and the height is 14 feet.
This dam has been restored and the entire power of the river utilized within the last year
by a very complete plant for the manufacture of caleium carbide, erected by the Wilson
Aluminum Company, of Spray, North Carolina.* . :

Of Bald Eagle dam there is nothing left standing and no levels were obtained.

The crest of Judith dam is 14.5 feet below the railway and the height, as measured,
is 24.3 feet. This dam is the highest on the river and is in excellent condition. A part.
of the power was used at the nail mills at Reusens, which is about half a mile below, but.
these works have not been operated for a number of years. At the time of visit no use
seemed to be made of this power, but it is reported that an electric company in Lynchburg

*Bee article by Mr. Temple, the Engineer in charge of erection, published in Engineering News, April 14, 1898.
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utilizes power from the canal that leads from this dam for street railway and other pur-
poses. :

The crest of the Lynchburg dam is 8.8 feet below the Chesapeake and Ohio Railway
and the height, as measured, was 16 feet. Since the above table was compiled this dam
has been improved, the conflicting interests of the city and of the railway have been
adjusted, and the full power of the dam is now being utilized. The Chesapeake and
Ohio Railway Company agrees to maintain the dam perpetually and to furnish water
for a ¢onsideration to the pumping plant of the Lynchburg water works, and also to the
various mills in Lynchburg.

Of the Joshua Falls dam nothing is standing except a part of the old wall on the
railway side. Tye River dam is at Norwood station. The water below the dam was
35.6 feet below the railway at Tye River bridge, the dam was 10 feet high, and the drop
in the water surface now is 1.8 feet.

The Middleton Mills dam does not seem to have been one of the canal dams. Its
crest is 10.2 feet below the railway and its height is 3.2 feet.

At Maidens Adventure dam no abutments are now standing, the dam is broken
about the middle, and the masonry is very much dilapidated.

The trip came to an end just above Bosher’s dam, which stands at the head of the
falls of the James at Richmond. Here, in a distance of 14 miles, the river has a fall
of 124 feet, and in the last 3 miles the fall is 84 feet. On September 8, 1897, during a
very dry season, Mr. Anschutz measured the discharge at Cartersville, 47 miles above
Richmond, and found it to be 603 second-feet. This seems too small, for the combined
discharges of James River at Buchanan and of North River at Glasgow were at that
time about 600 second-feet. Taking the Cartersville measurement as the minimum
flow, the 124 feet of fall would give about 8,500 gross horse-power. Not more than half
the ‘total power that could probably be made available has been developed.

Where the streams were sufficiently large the current meter was used in measuring
the discharge, and when the water was not too deep the method of wading was used.
A line was stretched across the river, and starting from the bank distances were measured
with a tape. The rod to which the meter was attached was graduated and used for
making soundings. The wading method gives the observer accurate knowledge of the
bottom. Where the stream was too deep to wade, such as the James, at Glasgow, a
tagged galvanized-wire clothesline was used and the meter was let down from one of
the eanoes, one man in the canoe keeping it in place by bolding the line. This method
worked well, but great difficulty was experienced in getting the line across and stretched
close to the water. The pull on the line was so great that it was difficult to fasten the
ends securely. The party was not equipped with an instrument for the indirect determi-
nation of distances, so that no measurements were made of the main river below Balcony
Falls where North River empties into the James. The impracticability of measuring
the main stream easily and quickly, when too deep to wade, was a weak point in the
equipment. The measurement at Cartersville was made by letting the meter down
from the bridge in the usual way. Following is a list of stream measurements made
during the trip.
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Distance
from
Rich-

mond.

230.6
226.5
226.5
226.5
216.6
213.4
208.5
205.4
199.5
198.6
197.3
189.7
188.6
187.0
181.3
179.7
178.7
177.7
176.4
174.7
170.0
169.1
167.5
167.3
167.0
165.5
164.4
150.4
156.0
153.0
151.0
148.0
146.0
144.5
143.5
141.7
140.5
140.0
136.0
134.9
133.3
131.5
127.4

118.2
116.0
12.0
111.0
108.7
106.5
106.3

i
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Stream measurements, made in 1897, of James River and its tributaries.

Name of Stream.

Smiths Creek..................
Cowpasture River...
Jacksons River................

Saltpeter Creek................
Lipses Run

Reed Creek. . .
Pedlar River..................
Salt Creek....................
Widemouth Creek.
Judith Creel
Harris Creek
Ivy Creek....
Fishing Creek. .. ..
Rallings Run......
Opossum Creck.
Beaver Creek. ..
Archer Creek.
Joshua Creek..................
Stovalls Creek. ..
Porridge Run...

Stonewall Creek...............
Bells Creek....................

Tye River....
Nigger Creek..................

Bank
(right
or left).

N R L o R e R TR oo

covndo. ..
R "

coeado.l

vooudo...,
ceaedon

coodo., .
coondoo...

.o..do.. .
....do....
..do.. ..

Aug. 2

Aug. 4
Aug. 6
Aug. 7
Aug. 9
Aug. 10

Aug. 11

Aug. 12

Date.

1897.
July 14
July 15
co.do. Ly
July 16
July 19
July 20

July 21
July 22

July 23

July 24
July 28
July 27
July 30

July 31
..do....
.do..
Aug. 3
codo. ...
.do..
..do....
Aug. 5
.do....
do....
.do
..do....
Ldo....
.do....

..do....
.do..

Aug. 10
do

do

..do....

Remarks,

At Clifton Forge

....do....| } Head of James River.

At Gala Water.

Muddy, somewhat <wollen
At Allens Mill.

Or Spreading Spring Creek.

Or Looney Creek.

At Natural Bridge station.

At Glasgow.
At Glasgow River station.

At Big Island.

1 mile below Greenway

Swollen by rains.
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Stream measurements, made tn 1897, of James River and its tributaries.—Con.
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Distance
from Dis- Bank
. Name of Stream. (right Date. Remarks.
Rich- charge.
or left.)
mond.
Miles. Sec.-ft. 1897.
106.0 | Mallorys Creek................ 0.9 R. c.oodo. ...
96.0 | Miller Run.................... 0.6 R. Aug. 13 Opposite Manteo.
93.9 [oeriirieirei e 0.3 R. ..do....| Opposite Highlands.
91.3 | Rockfish River................ 36.5 L. ..do.. At Hardware.
88,5 [ e 0.5 L. Aug. 14
B85 | it 0.5 R. ..do....
86.3 | Ballinger Creek................ 1.9 L. ..do....
85.3 | Rock Island Run.............. 3.3 R. 1....do....
81.5 | Tooters Creek................: 0.7 L. Aug. 16
76.0 | Georgia Creek................. 0.2 R. |....do....
73.4 | Hardware River............... 21.4 L. Aug. 17
67.6 | Slate River.......... 41.5 R. Aug. 18
65.6 | Bear Garden Creek. .. . 8.6 R. |....do....
9.0 ...l 4.1 L. Aug. 19
57.2 | Rivanna River................ 48.0 L. Aug. 20
52.4 | Byrd Creek................... 2.9 L. c..o.do. ...
48.3 | WillisRiver................... 29.6 R. Aug. 21
47.0 | James River................... 603.0 |........ Sept. 8 At Cartersville.
45.9 | Muddy Creek.................. 1.9 R. Aug. 23 Bed of a large creek.
L 1.2 L |...do..:.| % mileabove Stokes.
40.0 | Sally Creek.................... 58.3 R. Aug. 24 | Much swollen.
34.0 | Leckinghole Run............... 20.2 L. Aug. 25
29.0 | JuleCreek.................... 0.4 R. Aug, 28 Very low.
26.6 | Beaverdam Creek.............. 2.9 L. Aug. 30
24.7 | FineCreek............cooo.t. 1.6 R. ..do....
22.5 | Genito Creek.. 3.7 L. ..do....
20.5 | Dover Creek................... 3.0 L. |....do....
17.6 | Jones Creek................... 8.2 R. Aug. 31
NORTH RIVER AND ITS TRIBUTARIES.
* |
17.0 | Burdens Run.................. 1.0 R. July 8
17.0 | North River.. 150.7 |...... ... do. Above South River Dam.
16.3 | South River................... 56.2 L ....do....| At mouth.
10.0 | Mountain Branch.............. 1.2 L. July 9
5.5 | BuffaloCreek.................. 49.6 R. July 10 Slightly flush.

*Distance from mouth of North River,
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This station was established August 18, 1895, by C. C. Babb. It
is located at the iron highway bridge near the Chesapeake and Ohio
Railway station, and one-half mile from the Norfolk and Western
Railway station. It is about 20 miles above the mouth of North
River and one-half mile above the mouth of Purgatory Creek. The
United States Weather Bureau maintained a gage at this point for
about two years before measurements were made by the Geological
Survey. On April 3, 1897, the datum of the original wire gage
was lowered two feet to avoid negative readings. On November 21,
1903, the wire gage was replaced by a standard chain gage. It is
located on the upstream side of the bridge near the center of the
left span. The length of the chain from the end of the weight to
the marker is 85.08 feet. Bench mark No. 1 is the top of a stone
post under the southwest corner of the porch of the Chesapeake and
Ohio Railway station. Its elevation is 24.68 feet above gage datum,
Bench mark No. 2 is a copper bolt in a ledge of rock on the left bank
500 feet above the station. Tts elevation is 16.23 feet above gage
datum. This bench mark was established November 21, 1903, at
which time the old bench mark on this ledge could not be found.
Bench mark No. 3 is a United States Geological Survey aluminum
tablet set in the upstream side of the left abutment. Its elevation is
29.22 feet above gage datum. Bench mark No. 4 is the top of the
upper end of the seventh floor beam from the left bank. Its eleva-
tion is 30.03 feet above gage datum. Discharge measurements are
made from the lower side of the two-span iron highway bridge, which
has a total span of 850 feet. The initial point for soundings is the
end of pin on the lower side of bridge at the left bank. The channel
is straight for 300 feet above and for about the same distance below
the station. The current has a moderate velocity and is broken by
the middle pier of the two-span bridge. Both banks are high, not
liable to overflow, and without trees. The bed of the stream is rock
and mud and shifts somewhat, but the flow at the measuring section
is determined by a permanent rock control a few hundred vards
downstream. The gage is read twice each day by U. H. Hyde.
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Mean l

G Dis-
Date. ﬁ Hydrographer. ‘;\e!;;?o‘l)f. velocity. ] lllleiz%;. chalrsge.
1895. Sq. feet. F't. per sec. Feet. Secfeet.
July 31......... . C.Babb............... 686 .74 1.88 509
August 1........ cdo. o 526 1.04 1.81 543
September 6.. . .. C. Humphreys......... 386 1.03 1.52 397
1896.
January 25...... . C. Humphreys......... 2,526 2.11 5.32 5,337
May 22....... eecdon o 915 2.44 3.09 | 2,235
July 9.......... cdooaioaoie 4,033 6.74 13.51 | 27,140
July 24......... cdoo oo 822 1.38. 2.56 1,142
1897.
April 1.... ... .. H. Anschuta........... 996 2.02 3.30 2,006
May 30......... P.Davis.............. 728 1.37 2.70 994
October 13...... H. Anschutz........... 412 1.40 1.70 578
1898.
February 12..... . C. Humphreys.. . ...... 800 1.16 2.40 932
June 27......... sdol 662 .82 2.05 544
July 30......... cdoiL il 981 1.50 2.86 1,468
1899.
March 30....... . C. Humphreys......... 2,119 3.21 5.54 6,804
July 6.......... cdoa. 803 .70 2.06 558
August 11....... sdoaiaaiii i 705 .52 1.80 364
December 23. ... cdo. 1,473 2.49 4.32 3,664
1900.
March 30....... . C. Humphreys......... 1,719 2.59 4.62 4,453
June 28......... cdo e 1,085 .96 2.80 1,043
August 4........ Lo 812 .64 2.25 523
August 21....... cdoL 787 .48 1.85 374
December 20.:.. cdo 1,085 1.10 2.93 1,197
1901.
March 28....... . C. Humphreys......... 2,129 3.13 5.74 6,664
August 1........ CdoL e 985 .92 2.63 907
August 15....... cdo. i 2,993 4.93 8.50 | 14,750

aAll gage heights refer to 1905 datam.
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Discharge measurements of James River at Buchanan, Va.-—Con.

i
1

Al f M Di
Date. Hydrographer. se‘;:i?o:. vel:gt]y. hgizﬁ. charls.
1902. Sq. feet. Ft. per sec. Feet. Sec.~feet.
July 19......... D. C. Humphreys......... 754 .69 2.12 519
August 25....... O 768 .48 1.90 365
1903.
March 20....... E. C. Murphy............ 1,400 1.95 3.79 2,728
September 22....| Paul and Sawyer.......... 955 1.65 2.95 1,583
November 21....| W. C. Sawyer............ 654 1.00 2.25 652
1904.
June 17......... R. H. Bolster............. 1,119 1.34 3.06 1,498
August 8........ N. C. Grover............. 860 .90 2.40 775
September 17....| R. H. Bolster............. 707 .56 1.89 393
September 30.... cdoo i 687 .53 1.82 364
October 19.. . ... cdoe e 676 .46 1.78 314
1905.
March 20....... A. H., Horton............. 1,565 2.32 4.29 3,631
May 23......... N.C. Grover............. 1,296 1.60 3.46 , 2,079
May24......... o 1,232 1.53 3.33 1,889
September 12....| ‘M. W. Winter............ 920 .62 2.17 573
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.

1.7 | 1.6 | 1.7 | 1.9

1.7 | 1.6 | 1.8 | 1.9

16 | 1.6 | 1.8 | 1.9

1.6 | 1.6 | 1.8 | 1.9

1.6 | 1.6 | 1.8 | 1.9

1.5 | 1.6 | 1.8 | 1.9

15 | 16 | 1.8 | 1.9

1.5 | 1.6 | 1.8 | 1.9

1.5 | 1.6 | 1.8 | 1.9

15 | 1.6 | 1.8 | 1.9

15 | 1.6 | 1.8 | 1.9

15 | 1.6 | 1.9 | 1.9

15 | 1.6 | 1.9 | 1.9

15 | 1.6 | 1.9 | 1.9

1.5 | 1.6 | 1.9 | 1.9

15| 1.6 |19 | 19

1.6 | 1.6 | 1.9 | 1.9

16 | 1.6 | 1.9 | 1.9

1.6 | 1.6 | 1.9 | 1.8

16 | 1.6 | 1.9 | 1.8

16 | 1.6 | 1.9 | 2.0

16 | 1.6 | 1.9.| 5.0

| 1.6 | 1.6 | 1.9 | 4.2
| 16 | 1.6 | 1.9 | 4.0
| 1.6 | 1.6 | 1.9 | 38
16 |16 | 1.9 | 3.5

1.6 | 1.6 | 1.9 | 3.3

16 | 1.6 | 1.9 | 3.1

16 | 1.6 | 1.9 |.......

1.6 [ 1.6 | 1.9 |.......

....... 1.6 |ooviee]nnnn.

25 | 905| 1.4 | 26 | 26 |30 |21 ] 73] 18| 64

25 | 88 ] 1.2 | 26 | 24 | 35 | 20 | 46 | 1.8 | 515

25 | 625] 2.9 [ 25 | 23 |33 |19 | 365| 1.8 | 44

25 | 505{ 3.32| 25 | 23 | 305| 19 | 3.25| 1.8 | 3.8

25 | 41 | 305| 235| 23 | 29 | 1.8 | 2.8 6.1 | 3.65

25 |36 |27 |21 |23 |25 |18 ]265]|92 | 35

25 | 33| 27 {21 | 28|23 18|25 ]| 352 ) 3.4

25 | 3.05] 25 [ 20 | 30 |24 ] 18 | 25| 43| 325

25 | 28| 25 | 33 [1225| 225| 1.7 | 2.4 | 3.7 | 3.2

‘ 25 | 255| 23 | 3.1 | 885 29 | 1.7 | 23 | 34 | 31
’ 25 | 25 | 23 | 305| 555 2.55| 1.7 | 2.3 | 3.15| 3.0
‘ 25 | 25 | 22 |27 | 44 |22 |17 | 215] 29 | 2.9
f 28 | 24 | 22 | 245| 445| 20 | 1.7 | 2.1 | 28 | 2.9
28 | 175( 21 [ 236|389 |21 |17 | 21| 28]|28

28 | 1.3 | 21 | 23 |34 | 24| 17 |21 | 28|27

28 | 13.| 21 (23|31 |26 17 2127|286

715 1.2 | 1.3 | 23 | 3.0 | 2.25| 1.7 | 2.1 | 2.7 } 2.5

6.65| 1.45| 1.3 | 23 | 29 | 2.5} 1.7 | 21 | 2.6 | 235

57 118 | 1.3 | 23|28 |21 |17 202625

41805 and 1896 gage heights refer to 1905 datum.
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Daily gage height, in feet, of James River at Buchanan, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

3.2 7457 2.05| 1.3 2.7 2.55 | 2.1 1.7 2.0 2.5 2.5

3.2 6.25 | 2.1 2.85) 2.65) 2.4 1.9 1.7 2.0 2.5 2.4
22 e 3.2 5.0 2.1 3.16 | 2.45| 2.4 2.5 1.7 1.9 2.4 2.4
23] 3.2 445 2.1 2.8 2.3 275 2456 1.7 1.9 2.4 2.4
4. ... a3.6 2.8 4.95| 2.1 2.9 2.2 2.55 | 2.2 1.7 1.8 2.4 2.4
25 6.0 2.5 | 5.1 2.1 2.9 2.2 2.4 2.2 1.7 1.8 2.4 2.4
26.. ...l 4.6 2.5 4.75 | 1.7 275 38 2.3 2.3 | 1.7 1.8 2.4 2.3
27 3.8 2.5 4.6 1.4 2.65| 4.06| 2.2 2.2 1.7 1.8 24 |23
28 .. 3.2 2.5 4.6 1.4 275 | 345 2.2 2.2 1.7 1.8 2.3 2.2
29 2.8 | 2.5 475 1.4 2.7 3.15| 2.2 2.2 1.7 1.8 3.3 2.2
30l 2.7 ...l 10.65 | 1.8 2.6 2.8} 2.7 2.2 |43 1.8 7351 2.2
k2 SO 2.5 | 100 |....... 2.6 ... 2.7 2.1 | 1.8 |....... 2.2

127 4.25 | 3.3 2.6 2.5 2.1 2.2 1.8 1.3 1.6 1.7

1 2.8 4.1 3.3 6.4 2.5 2.2 2.1 1.8 1.3 1.8 1.8

1 2.8 3.85|63.16| 7.76 ) 2.5 3.056 | 2.0 1.7 1.3 |18 1.9

1 2.9 3.7 3.0 58| 3.0 2.7 2.0 1.7 1.3 1.8 2.1

.1 2.9 3.6 3.156 5.2 2.656) 2.45 | 2.4 1.7 1.3 1.7 2.2

1 8.0 3.5 4.156| 5.15| 2.5 2.3 2.1 1.7 1.3 1.7 2.2

T 2.1 |12.157 3.5 4.0 4.8 | 2.5 2.3 2.0 1.7 1.3 1.6 2.2

8. 2.1 8.8 3.75| 3.75| 4.6 2.5 2.5 2.0 1.6 1.3 1.6 2.2

9 2.1 7.25| 3.7 3.6 415 2.5 2.45| 2.0 1.6 1.3 1.6 2.2

0.0 2.1 6.75 | 3.7 4.1 4.95| 2.5 2.3 1.9 1.6 1.3 1.6 2.2
. 2.1 6.1 4.45 | 4.2 38| 245 2.2 1.9 1.6 1.3 1.6 2.2
2. 2.1 5.8 4.9 395 335| 245 2.2 1.9 1.6 1.75 | 1.5 2.2
3. 2.1 8.15| 6.25 | 3.7 6.15 | 2.3 2.2 1.9 1.6 1.7 | 1456 ) 2.2
4. 2.1 6.5 58| 3.6 {1045 2.3 2.2 1.9 1.6 1.7 1.4 2.2
B 2.1 6.2 7.9 3.6 73 2.4 2.2 1.9 1.6 |c1.7 1.35 | 2.56
6.0 2.1 625 6.45| 3.5 5.9 2.4 2.2 1.8 1.6 1.7 1.3 2.85
1700 2.1 6.5 5.6 3.35| 5.0 24 2.2 1.8 1.5 1.7 1.3 2.95
8. 2.1 555 |°5.1 3.2 4.55 | 2.4 2.1 1.8 1.5 1.6 1.3 2.7
) 2.1 5.3 6.0 3.1 4.1 2.4 2.2 1.8 1.5 1.6 1.3 2.7
20,0 2.1 5.3 6.75 | 3.0 3.8 3.1 2.2 1.8 1.5 1.5 1.3 2.7
2L 2.3 6.06| 6.35| 3.0 3.55 | 2.5 2.3 18 1.5 1.5 1.3 2.7
22 2.3 (115 565 2.9 335 25 33| 1.8 1.5 1.5 1.3 2.7
23 .. 2.3 |14.0 5.0 2.8 3.151 2.5 3.3 1.8 1.55 | 1.7 1.3 2.6
L 27 [1165) 4.65] 2.8 3.15| 2.4 3.05| 225 19 1.7 1.3 2.85
2. 2.9 7.5 4.45 | 2.7 3.2 2.3 3.06 | 2.1 1.6 1.7 1.3 2.9
26, 2.8 6.1 4.3 2.7 3.1 2.2 27| 2.0 1.5 1.7 1.3 2.9
27 2.6 535 3.95 2.7 3.0 2.4 2.55| 2.0 1.5 1.7 1.3 2.9
28l 2.9 4.7 3.8 2.6 2.9 23 |-25 1.9 1.5 1.6 1.3 2.85
29, 28 |....... 3.65| 2.6 2.7 2.2 2451 1.9 1.4 1.6 1.4 2.7
30 2.7 3.5 2.6 2.7 2.1 2.4 1.9 14 1.6 1.5 2.6
3. 2.7 34 ... 2585 ....... 2.3 1.8 |....... 1.6 |....... 2.6

3.06| 2.4 6.85 | 2.9 2.9 1.9 245 | 2.4 2.2 3.656 | 3.2
3.06| 2.4 56 2.8 2.75 | 1.9 2.2 2.3 2.1 3.56 | 3.1
295) 2.5 4.75 | 2.7 2.6 1.9 2.2 2.2 2.1 3.25| 3.0
295 2.5 4.3 2.6 2.5 1.9 3.6 2.5 2.6 3.1 3.3

aQage heights January 24 to July 9, 1896, subject to considerable error, .
a bGage lowered 2.00 feet to 1905 datum Aprll 3, 1897. Gage heights January 1 to April 8, 1897, refer to 1905
atum
cGage heights October 15 to December 31, 1897, and January 1 to February 13, 1898, subject to considerable error.
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Day. Jan, | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
41 | 25 | 25 | 1.8 | 7.3 | 2.25| 2.75| 8.0 | 545

4.25| 4.25| 25 | 1.8 | 5551 2.2 | 4.35| 3.0 | 4.75

405110 | 2.4 | 1.9 | 42 | 22 | 395| 29 | 4.1

38 | 87 |23 |19 | 39|21 | 32 |29 |37

37 169 |23 |19 | 45 |21 | 295|28 | 387

37 | 56 |22 |19 |83 | 20| 27 |27 | 36

46 | 485| 2.2 | 1.9 |11.55] 2.0 | 2.5 | 27 | 85

655 43|22 | 1.9 | 69 | 2.0 | 2.6 | 2.7 | 3.4

54 | 39|22 | 18 | 505 1.9 | 25 | 27 | 33

53 | 865(22 | 18 |60 | 19 |25 |29 ! 32

71 | 85 |22 | 1.8 | 47 | 1.9 | 24 | 29 | 3.1

625035 | 22 | 1.8 | 41 [ 18 | 24 [ 29 | 3.0

54 | 34 [ 23 |18 |36 | 1.8 | 245/ 29 | 3.0

48 | 32|23 | 23| 33|18 {27 |29 29

44 | 32 | 245 25 | 335 1.8 | 6.45] 4.25| 2.9

415 34 | 26 {22 | 3.05] 1.8 | 48} 63 | 2.9

3751 32 | 25 |21 | 28 | 1.8 | 6.85] 525| 2.8

35530 | 24 | 23 | 27 | 225|141 | 44 | 2.8

335 49 | 23 | 235 2.55| 55 | 86 | 425| 4.35

33 | 58 | 23 | 23 | 24 | 37 | 605] 42 | 56

33 | 505| 22 | 25 | 2.65| 3.0 | 5.0 | 4.05| 4.7

33 | 47 | 22 | 23 | 25 | 25 | 45| 3.75| 425

33 | 425 205} 225} 25 | 2.4 | 41 | 3855 | 3.8

325|388 | 205| 34 | 25 | 2.3 | 4.0 | 3.4 | 3.6

31 | 345| 20 | 325| 25 | 23 | 365| 33 | 385

30 |33 |20 | 27|25 | 22|37 |32 ]35

....... 32 L...... 25 | 24 |.......0 39 |.......|] 3.4

1899.

1o 3451 31 | 745 |e3.65| 3.3 | 29 | 22 | 19 | 1.9 | 1.9 | 1.8 | 1.8
2o 355130 ;65| 41 | 33 [ 80 (21 |19 |19 )19 |19, 18
[ R 34 130 |64 |40 |33 /2921|1819 |19 |21]|18
4o 34 | 34 1.2 39 | 33 | 29 | 2.0 1.8 | 20 | 1.9 | 2.3 1.8
5 3.95| 49 |1905| 38 | 32 [ 29 [ 20 |18 |21 |19 |22 |18
6. 595| 6.8 |1355| 3.8 | 3.2 | 28 |qa205| 1.8 | 2.0 | 1.8 | 220 | 1.8
T 1025) 84 | 815| 387 | 355] 27 (21 |18 |19 |18 |21 |18
8t 7T 173 | 6.7 | 4.7 | 48] 26 | 235] 1.9 | 1.8 | 1.8 | 2.1 | L8
[ U, 595| 60 | 59 | 545 7.2 | 26 | 2.35| 1.9 | 20 | 1.8 | 2.1 | 18
10000, 52 | 45 | 55| 5.1 | 6.15| 26 | 215| 1.9 | 2.1 | 1.8 | 2.0 | L8
| A P 46 | 405 5.35| 4.7 | 5.35| 2.6 | 2.0 19 | 2.2 1.8 | 2.0 1.8
120 42 | 40 | 515| 455) 515| 26 1 20 | 1.9 | 21 | 1.8 | 19 | 23
1B 40 | 40 | 495| 44 | 51 | 375} 20 | 19 | 21 | 18 | 1.9 | 85
... 385|395 465| 43 | 5.7 | 38 | 20 [ 20 |20 | 18 | 1.9 | 855
5. 415| 35 | 475 | 42 | 52 | 355| 19 | 26 | 2.0 |-1.8 | 1.9 | 2.9
8.0 43 | 36 | 555| 415 47 | 325| 19 | 2.45| 19 | 18 | 1.9 | 2.6
17 42 | 37| 53 | 40 | 43130 |19 {22 {19 |18 ]| 18 | 245
B 4.2 | 415} 505 | 3.75| 4.15] 28| 19 | 2.0 { 1.8 | 1.8 | 1.8 | 2.3
19 405 48| 7.15| 87 | 40 | 27 | 190 | 19 | 245 18 | 1.8 | 2.2
2. .. 37| 57 | 78 |36 38|26 |19 |19 |36 |18 | 18 | 2.2
2. 36 | 82 | 635 36 | 35| 25 | 19 | 18 |34 | 17 |18 21
2. 35 |10.2 | 565| 35 | 35 | 24 | 1.8 | 1.8 | 265 1.7 | 1.8 | 2.1
23 3.5 52|35 |34 |24 |18 |18 | 23|17 |18 |21

aGage heights April 1 to July 6, 1899 subject to considerable error.
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Daily gage height, in Jeet, of James River at Buchanan, Va.—Con.
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Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July, | Aug. | Sept. | Oct. | Nov. | Dec.
1.7 1.8 2.1

1.7 1.8 2.1

1.7 1.8 2.25

1.7 1.8 2.3

1.7 1.8 2.2

1.7 1.8 2.2

1.7 1.8 2.2

17 ... 2.2

2.2 2.5 4.2

2.2 2.5 3.8

2.2 2.8 3.7

2.2 3.46| 6.05

2.1 3.55 | 9.3

2.1 3.25( 6.25

2.1 2.95) 5.35

2.1 2.8 4.95

2.1 2.7 4.75

2.1 2.6 4.4

2.1 2.6 3.95

2.1 2.5 3.8

2.1 2.5 3.65

2.1 2.5 3.5

23| 2.5 3.35

27 | 24 | 3.2

2.6 2.4 3.1

245 2.4 3.1

2.3 2.4 | 3.0

2.2 2.3 2.9

2.2 2.3 2.9

2.3 2.3 2.9

2,95 2.3 2.8

1045 | 2.65 | 3.05

565 | 426 3.1

4.1 |17.5 3.0

2.9 (12.2 3.0

2.7 6.8 | 2.9

2.6 5.5 2.9

2.6 48 | 2.8

26 ...... 2.8

1901.

) S 2.8 2.9 2.5 3.9 4.0 525 | 4.2 2.6 6.6 3151 2.2 2.2
2. 2.8 2.8 2.5 4.0 3.9 475 395| 25 50 3.0 2.2 2.2
3o 2.7 2.8 2.5 9.85 ] 3.8 4.35| 3.7 2.5 4.2 2.9 2.2 2.45
4o 2.7 2.9 26 (10.25} 365 | 415 3.8 | 2.5 3661 2.8 2.1 2.9
Soiiiiiil. 2.6 2.9 265 895| 3.5 3.8 | 455 2.5 3.3 2.7 2.1 3.45
B 2.6 3.0 2.7 6.35| 3.4 3.65 | 4.35 6.1 3.2 2.6 2.1 3.25
T, 2.6 3.1 2.8 6.1 3.3 53| 405 9.75| 3.1 2.5 2.1 2.95
8o 2.6 3.1 2.8 59 3.2 4.6 3851 54 3.0 2.4 2.1 2.8
L 2.6 3.1 2.9 5.2 3.3 4.15| 3.55| 4.3 2.9 2.4 2.1 2.8
0.............. 2.5 3.2 2.9 4.7 3.7 3.75| 3.25| 3.8 2.8 2.4 2.1 2.7
Mo 3.35-| 335 9.0 4.3 | 48 3.6 3.1 3.6 2.8 2:4 2.1 3.15
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.0 3.6 3.0 2.4 2.1 3.4
2.85 | 4.9 2.9 2.5 2.1 3.3
3.45| 6.8 2.8 2}5 2.1 3.2
4.65 1 9.3 2.7 2.5 20 [ 14.9
5.2 8.26 | 2.7 2.4 2.0 [10.9
5357 6.4 2.7 2.4 2.0 6.45
501 58 2.7 2.3 2.0 5.25
4.851 5.15] 2.7 2.3 2.0 4.5
4.4 4.6 2.6 2.3 2.0 4.05
395| 4.15| 2.6 2.3 2.0 3.65
3661 3.9 |.2.6 2.3 2.0 3.4
3.25 | 3.75| 2.6 2.3 2.05 | 3.4
3.1 3.7 | 2.5 2.2 2.5 3.4
3.0 3.9 2.5 2.2 2.6 3.45
2.9 3.8 2.4 2.2 2.5 4.1
2.8 425 2.4 |"2.2 2.4 5.25
2.7 | 41 | 305 2.2 | 23 | 5.7
2.7 3.8 3.2 2.2 2.3 115.05
2.6 355 33 | 22 | 22 |19.25
2.6 3.85 (..., 2.2 |....... 10.3
3.15| 2.2 2.0 2.2 2.1 3.8
28 2.45| 2.0 2.2 2.1 4.55
2.66 | 2.4 2.0 2.2 2.1 5.25
2.5 2.4 2.0 2.2 2.1 5.35
25 | 23 | 2.0 | 266} 2.1 5.0
2.4 2.3 2.0 2.55 | 2.1 5.1
2.4 2.3 2.0 23| 2.0 4.4
2.3 2.3 1.9 2.2 2.0 3.95
2.4 2.2 1.9 2.1 2.0 3.65
2.5 2.2 1.9 21 2.0 3.45
2.5 2.2 1.9 2251 2.0 3.3
2.4 2.1 1.9 245 2.0 3.2
2.4 2.1 1.9 2.5 2.0 3.2
2.3 2.1 1.9 2.5 2.0 4.25
2.3 2.2 1.9 2.4 2.0 4.45
2.3 2.3 1.9 2.4 2.0 4.45 -
2.2 2.2 1.9 2.3 2.0 6.35
2.1 2.2 1.9 2.2 2,651 6.1
2.1 21 1.9 2.2 3.3 4.95
2.1 2.1 1.9 2.1 2.85| 4.3
21 [ 21.] 19 | 21 | 255 | 3.95
21 | 20 | 19 ] 21 | 2.4 | 405
2.1 2.0 1.9 2.1 2.3 4.25
2.1 2.0 1.9 21 2.2 3.95
2.1 2.0 1.9 2.0 2.46 | 3.75
2.1 2.0 2061 2.0 3.8 3.55
2.1 2.0 2.1 2.0 455 | 3.28
2.1 2.0 215 2.25( 4.1 3.0
2.1 2.0 2.3 2.3 3.5 3.25
2.1 2.0 2.3 2.2 3715 | 3.15
2.2 20 L...... 22 ..., 3.0
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Daily gage height, in feet, of James River at Buchanan, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

6.46 | 4.55| 2.7 4.6 3.156| 3.4 2.2 2.1
5.6 4.256 | 2.6 4.06 | 3.25| 3.1 2.2 2.1
515 | 405 2.6 3.6 3.1 2.75 | 2.2 2.1
515 4.0 2.6 3.45 3.0 2.6 2.2 2.1

. 2.18
5.4 2.7 5.6 2.4 2.2 2.3 2.1 2.18
4.9 2.7 506 3.6 2.3 2.3 2.1 2.18
....... 2.7 oo 33 2.4 Lol 21 [
1904.

] 247 2.84| 48| 3.5 4.82 | 499 | 3.2 252 1.92| 1.8 | 1.8
297 557 3.81| 4.4 811 | 295 | 239 | 1.9 1.82 1 1.8
2.8 4.8 | 3.82| 4.0 8.84 | 2.81 | 2.29| 2.0 1.82 1 1.8
2.55 | 4.24 | 3.68| 3.9 6.49 | 2,656 | 2.2 2.0 1.82 | 1.85
2.55 | 3.44| 353 3.7 548 | 2.57 | 2.5 2.0 1.8 1.87
248 | 408 3.381 357 | 4.66) 2.55 | 2.47| 199 1.8 1.87
275 | 8391 3.3 3.5 421 | 2.47T| 239 195 1.8 1.87
4.32) 732 33| 3.66| 4.14| 256 248 1.9 18 1.85
4.52 ) 6.38] 458 3.8 3.71 | 241 23 192 1.8 1.85
3.81] 5.23 | 438 3.7 3.63 | 2.36 | 2.3 194 1.8 1.85
3.45] 4.6 4.06| 3.6 344 | 235} 274 | 195 1.8 1.82
3.151 4.2 3.87| 3.42 ) 333 | 259 | 254 202 1.8 1.82
295 422 | 3.68| 3.27} 3.19| 2.4 | 2.35| 2.0 1.8 1.85
277 | 398 358 3.257 3.02| 234 2.26| 1.95| 1.8 1.95
2.69 | 3.9 3.43| 3.32| 286 2.3 2.2 1.921 1.8 2.05
2.6 3.88| 3.36 | 3.45| 2.93| 2.2 2.1 1.9 1.8 2.0
242 | 3.66 | 3.28| 3.35( 3.1 217 235 1.9 1.8 1.97
241 3.5 3.16 | 4.97 | 325 | 2.12| 2.2 1.9 1.8 1.95
2.67 | 3.441 3.06|10.2 3.14 2.1 2.3 1.9 1.8 1.93

2.8 | 334} 3.0 7.3 3.26 1 2.0 2.2 1.9 1.93
2.65 | 3.24}1 2.9 5821 357 2.0 2.2 1.9 1.85| 1.9
3.35| 3.15| 2.86 | 4.97| 3.42| 2.0 2.2 1.9 18| 1.9

—
-]




alce conditions during part of January, 1905.
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Daily gage height, in feet, of James River at Buchanan, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.05 | 3.44| 281 | 4.5 3.11| 2,14 2.2 187 1.8 1.97| 1.92

4.8 468 | 2761 4.15| 2.8 | 2.29| 2.1 1.871.1.85| 1.95| 1.9

445 435 | 273 | 4.16] 2.72| 2.32| 2.07 | 1.87| 1.8 1.93| 2.02

352| 415 3.04| 421} 264 2.32| 2,05} 1.87 | 1.8 | 1.93 2.22

3.681 4.07] 6.51 | 445 259 2.3 2.0 1.85| 1.85| 1.93{ 2.39

346 3.8 | 8.18| 442 | 284! 2.31| 2.0 1.8 1.85( 1.93| 2.46

3731 3.69| 6411 3.8 | 352 2.3 1.95( 1.8 1.8 1.9 2.52

....... 354 | 546 3.65| 3.32] 2.26| 1.95| 1.85! 18| 1.9 2.39

....... 34 ... 375 218 192 .. 185 ... 2.32

1905.

Lo a2.19 | 2.17| 3.60) 3.36| 2.45| 3.64| 2.81 | 3.04| 2.14| 1.88| 2.10| 2.05
217 | 2.09) 438 | 3.25| 2.45] 3.34| 2.8 | 2.84| 247 | 191 2.06| 2.05
2.17 | 2.02| 459 | 3.09| 2.42| 3.18| 3.05| 2.71| 3.55 | 1.98| 2.02| 3.06
2.14 | 198 4.32| 3.05| 2.38| 2.84 2.8 ! 291 3.33| 1.95| 2.00 590
2.14| 198 510 3.05| 2.38| 2.70| 3.22| 2.64 | 3.02| 1.95| 2.00| 4.35
2281 201) 500! 3.41) 2,44 2.67| 322 2.87| 2.70| 1.92] 2.00| 3.8
269 206 | 476 | 4.42| 258 2.58| 5.00| 2.80! 2.48| 1.90} 2.00| 3.18
281 | 208 | 5481 408! 2.74| 252 5081 270 2.33 | 1.88| 2.00{ 2.86
2551 208 601 3.91 ] 2.86( 2.47| 448} 2.641°2.27| 1.88| 2.00| 2.75
243 | 2.10 1122 | 371 2.80| 2.38 | 3.83| 258 2.24| 1.85| 200 | 2.65
230| 2.14| 849 | 856 | 2.78| 2.34 | 3.48| 2.55| 2.22| 2.09| 2.00] 2.55
264 224 666 351 7.62] 2.33| 5.03| 2.55| 2.20| 2.21| 2.00| 2.44
4 57| 2.34| 58| 3.38| 9.25| 2.30 1482 255 221 2,19 | 2.00| 2.40
5111 2.52| 532 828| 654 | 228 [11.39 | 2.55| 2.22| 2.14| 200, 2.49
3.73 ] 2671 490 320 6.49| 2.26| 845 | 2.78 | 2.19] 2.10| 200 | 2.32
317 | 2.46| 456 | 3.03| 8.28| 2.23| 6.17| 3.13| 2.13| 2.05| 2.00| 2.36
2.83| 2.31| 430 3.49| 7.20 2.23| 5.19| 3.00| 2.10{. 2.05| 2.00 | 2.39
2971 2281 436| 2.93| 5.95| 2.38| 4451 295| 210 | 2.04| 2.00} 2.32
28| 2.26| 430 2.88| 5.05| 2.41| 403 | 2.88| 2.10| 2.02; 2.00| 2.30
271 227 426 279 | 448 247 370 2.77 | 2.08] 202 200 2.51
261} 230 43| 275 4.02| 3.02| 3.52| 2.66| 2.05| 2.08| 2.00| 6.26
251 | 260 630 264 375 3.79| 3.76| 2.490| 2.02{ 2.08| 200, 6.91
249 3.20| 538 | 2.60| 3.54| 3.59] 478 | 2.31| 2.00| 2.05| 2.00 | 555
244 363 464| 260 3.36| 444 455, 230 1.95| 2.06| 2.0) 4.9
244 | 366 | 420 260! 3.16| 6.23| 3.99| 2.30| 192 2.05| 200 4.51
239! 382 414| 252 3.06| 498| 360 277 1.92| 2.08| 2.00| 4.08
239 | 4.06| 400 252| 331] 390 332 257 1.92| 2.14, 2.00| 3.78
2341 379 396| 255 3.43] 3.58| 3.18) 243} 1.90 2.30| 2.00] 3.60
231 ... 369! 255| 3.22| 3.19 342| 236 | 1.90| 2.29| 2.00 4.28
229 360 | 250| 3.24| 3.00| 3.45| 2.26| 1.88] 2,22 2.02| 4.16
2.24 .. ... 3.49 ... 320 317 | 224 ... .. 2.14 ... 3.92
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Rating table for James River at Buckanan, Va., from August, 1895, to August 31, 1898.

H(iig}ft. Discharge. H(i?‘lgft. Discharge. H(iizg}&. Discharge. H(i?gg)ft‘ Discharge.
Fer. Second-feet. | Feet. | Secondofeet. Fod. | Second-feet Feet. | Second-feet.
1.20 260 2.60 1,150 4.00 -3,215 5.80 7,110
1.30 295 2.70 1,260 4.10 3,405 6.00 7,600
1.40 335 2.80/ 1,375 4.20 3,600 6.20 8,100
1.50 380 2. 96 1,495 4.30 3,800 6.40 8,620
1.60 425 3.00 1,620 4.40 4,000 6.60 9,140
1.70 475 3.10 1,750 4.50 4,200 6.80 9,680
1.80 530 3.20 1,890 4.60 4,400 7.00 10,220
1.90 585 3.30 2,035 4.70 4,610 7.20 | 10,780
2.00 645 3.40 2,185 4.80 4,820 7.40 11,340
2.10 710 3.50 2,340 4.90 5,040 7.60 | 11,920
2.20 785 3.60 2,505 5.00 5,260 - 7.80 | 12 ,520
2.30 865 3.70 2,675 5.20 5,700 8.00 | 13,140
2.40 955 3.80 2,850 5.40 6,160
2.50 1,050 3.90 3,030 5.60 6,630

The above table is strictly applicable onily for open channel conditions. It is based upon 8 discharge measurements
made during 1895 to 1898. It is not well defined. Above 8.0 feet this table is the same as the table for 1898 to 1905.

Rating table for James River at Buchanan, Va., from September 1 , 1898, to December 31, 1906.

H(i?gglft. | Discharge. H%iggft. Discharge. H%fa}gg}ft. Discharge. H(i?églft. Discharge,
Fegt. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet
1.70 275 3.20 1,670 4.70 4,450 7.20 | 10,700
1.80 325 3.30 1,815 4.80 4,665 7.40 | 11,290
1.90 380 3.40 1,965 4.90 4,885 7.60 11,900
.2.00 440 3.50 2,125 5.00 5,105 7.80 12 520
2.10 505 3.60 2,290 5.10 5,330 8.00 13,140
2.20 575 3.70 2,460 5.20 5,555 8.20 | 13,780
2.30 655 3.80 2,640 5.40 6,015 ' 8.40 14,420
2.40 740 3.90 2,825 5.60 6,485 8.60 15,080
2.50 835 4.00 3,015 5.80 6,965 8.80 15,760
2.60 935 4.10 3,210 6.00 7,460 9.00 16 ,470
2.70 1,040 4.20 3,410 6.20 7,970 9.20 17,200
2.80 1,155 4.30 3,610 6.40 8,495 9.40 17,950
2.90 1,275 4.40 3,815 6.604 9,030 9.60 18,720
3.00 1,400 4.50 4,025 6.80 9,575 9.80 19,500
3.10 1,530 4.60 4,235 7.00 | 10,130 10.00 | 20,300

The above table is strictly applicable only for open channel conditions. It is based upon 16 discharge measurements
made during 1901 to 1905, It is well defined between gage heights 1.8 feet and 4.5 feet. From 4.5 to 8.5 it is deter-
mined by two measurements made during 1901. Above gage height 8.5 feet it is determined by the produet of the
area and veloeity curves but these are somewhat uncertain owing to the continual changes of the river bed at the
gaging section. A rock control below the station causes the discharge measurements to plot on a fairly permanent
eurve.
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Estimated monthly discharge of James River at Buchanan, Va.

i Discharge in second-feet. Run-off. Precjpitation.
Month. Mo l . Second-ft. Depth (‘AI:;:. In Loss of’
aximum. | Minimum. | - Mean. sqr.)e;xi. inclﬂes. pre(z_:fipi- inches. incllrnles.
tation,
i f T
1895. ' : } ' . “
August 25 to 31. ‘ 530 | 475 | 506 | .246 | .064 ...... DU IR
September. .. ....| 475 380 412 | .200 2231 24 91 .69
October.......... } 425 425 | 425 | 207 239 - 27 .88 .64
November. ...... i 585 475 | 563 | .274 .306 l 17 ) 1.85 1.54
December 1 to 28. 5,260 530 1,189 578 602 ....... ] a3.76 {.......
b1896. \ ) l ‘ |
January 24 to 31..; 7,600 | 1,050 | 2,874 1.40 417 | a2.20 |.......
Fébrua,ry ........ 10,920 | 1,050 | 3,422°| 1.66 1.79 44 | 4.06 | 2.2
Mareh........... 22,950 1 1,050 | 4,712 12.29 2.64 50 | 5.26 | 2.62
April............ 16,650 260 | 2,332 | 1.13 1.26 80 | 1.57 .31
May............. 2,065 260 | 1,035 | .503 .580 19 3.03 | 2.45
June............ 3,310 710 | 1,294 .629 702 14| 5.19 | 4.49
July............. 30,000 785 | 2,990 | 1.42 1.64 251 6.60 | 4.96
August.......... 2,340 585 1 1,025 | .498 574 16 | 3.52 | 2.95
September. . ..... 40,160 475 | 1,826 | .887 .990 16| 6.201 5.21
October.......... 11,060 530 | 1,284 | .624 .719 14 51| —.20
November. ...... 17,200 530 | 2,527 1 1.23 1.37 26| 5.20; 3.83
December........ 8,620 785 1,810 :.879 | 1.01 34 .30 | —.71
Theyear....... oo iiifieniiidiiiiiiidi i nens]ieenns 43.64 |.......

aPrecipitation for complete months December, 1895 and January, 1896.
bFstimates January 24 to July 9, 1896 liable to considerable error, owing to inaccuracy of the gage.
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Estimated monthly discharge of James River at Buchanan, Va.—Con.

. r Discharge in second-feet. Run-off. J Precipitation.
Month. | R . Second-ft.;  Depth cle):z. In Loss o;
Maximum. | Minimum. Mean. sq?(:a " . clﬁes. preéc o inches. incl}?es.
tation.

1897. | f
January......... | 1,495 710 886 | 431 497 28 1.77| 1.27
February........ [ 38,600 1,260 | 10,560 | 5.13 5.34 92 5.80 .46
March........... ‘ 12,830 | 2,185 4,821 | 2.34 2.70 80| 3.39 .69
April............ 3,600 1,150 | 2,064 | 1.00 1.12 67 1.63 .53
May............. 22,120 1,100 | 4,730 | 2.30 2.65 50 | 5.30 2.65
June............ 1,750 710 1,018 .495 .552 17| 3.34 2.79
July............. 2,110 710 1,049 .510 588 16 | 3.74 3.15
August.......... 955 530 621 .302 .348 16 | 2.21 1.86
September. . . . ... 585 335 425 .207 231 22 1.06 .83 .
aOctober....... .. 502 295 394 L1191 .220 92| 2.39 2.’17
aNovember. . . ... 530 295 368 | 179 | .200 75| 2.65 | 2.45
aDecember.. . .. .. 1,558 475 | 1,062 | .511 .589 16| 3.70 0 3.11

The year r 38,600 295 | 2,332 | 1.13 15.04 41 | 36.98 | 21.96

1898. '
bJanuary........ 4,930 1,002 | 2,280 1.11 1.28 40 3.18 1.90
bFebruary....... 2,035 865 1,226 .596 .621 72 .86 .24
March........... 14,750 955 | .2,745 ] 1.33 1.53 40 | 3.79 2.26
April.. ... ... 10,500 | 1,620 ) 4,235 | 2.06 2.30 78] 2.94 .64
May............. 24 420 1,050 | 4,264 | 2.07 2.39 41 5.76 3.37
June............ 1,495 645 904 .439 .490 14| 3.50 3.01
July............. 2,185 530 804 .391 451 91 4.81 4.36
August.......... 26,820 785 | 4,064 ] 1.97 2.27 391 5.83 3.56
September........ 6,250 325 806 .392 . 437 13| 3.28 2.84
October..........1 39,120 505 | 4,163 | 2.02 2.33 29 | 8.07 5.74
November. . ..... 8,230 1,040 | 2,212} 1.07 1.19 531 2.25 1.06
December........ 6,485 1,155 | 2,384 |1.16 1.34 4| 3.06 | 1.72

The year.......| 39,120 325 | 2,507 | 1.22 16.63 35| 47.33 | 30.70

aEstimates October 15 to December 31, 1897, liable to considerable error owing to inaccuracy of gage.
bEstimates January 1 to February 13, 1898, liable to error owing to inaccuracy of gage.
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Estimated monthly discharge of James River at Buchanan, Va.—Con.
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Discharge in second-feet. Run-off. Precipitation.
Month. . . Second-ft.| Depth cslelf‘:. In Loss of
Maximum. | Minimum. Mean. sql.)er; . . (:ﬂes. pre(gpi- inches. incllrlles.
tation.
— l‘ .
1899. | |
January......... 21,300 | 1,530 | 3,850 | 1.87 2.16 75| 2.88 .72
February........ 21,100 1,400} 7,201 | 3.54 3.69 76 | 4.86 1.17
March........... 66,290 | 3,015 | 10,130 ‘ 4.92 5.67 102 | 5.56 | —.11
aApril........ ... 6,132 | 1,965 | 3,034 | 1.47 1.64 92| 1.78 .14
aMay............ 10,700 | 1,400 | 3,295} 1.60 1.84 40 | 4.62 2.78
aJune........... 2,640 655 | 1,181 574 .640 18 | 3.46 2.82 .
aJuly............ 697 325 434 211 .243 2.90 2.66
August.......... 935 325 402 (195 .225 5| 4.25 4.02
September....... 2,290 325 591 . 287 .320 9| 3.65 3.33
October.......... 380 275 316 .154 .178 9| 1.98 1.80
November. ... ... 655 325 395 1192 214 30 .71 .50
December. ....... 2,207 325 630 .306 .353 16 | 2.16 1.81
The year.......| 66,290 275 | 2,629 | 1.28 |'17.17 44 | 38.81 | 21.64
1900.
January......... 17,570 440 | 2,405 | 1.17 1.35 50 | 2.70 1.35
February........ 17,200 655 | 4,343 | 2.11 2.20 48 | 4.61 2.41
March........... 21,510 1 1,965 | 6,014 | 2.92 3:37 96 | 3.52 .15
April........ ... 6,132 | 1,155 | 2,682 | 1.30 1.45 61 | 2.37 .92
May............. 4,025 615 | 1,244 .604 .696 22| 3.10 | 2.40
June....... ... ... 9,850 835 | 2,260 | 1.10 1.23 24| 5.14 ] 3.91
July............. 1,815 440 787 .382 .440 12| 3.69 ] 3.2
August.......... 740 275 410 .199 .229 13 1.71 1.48
September. ... ... 1,890 275 614 | .298 .333 8| 4.09| 3.76
October.......... 22 ;120 505 | 1,667 | .810 .934 25| 3.78 2.85
Noventber. ... ... 57,500 655 | 4,522 | 2.20 2.46 59 | 4.17 1.71
Dgcembef ........ 17,570 | 1,155 | 3,056 | 1.48 1.7 67 | 2.57 .86
The year....... 57,500 275 I 2,500 ! 1.21 16.40 40 | 41.45 | 25.05

aEstimates April 1 to July 6, 1899, liable to considerable error owing to inaceuracy of gage.
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Estimated monthiy discharge of James River at Buchanan, Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
Month. , N Secondhft| Depth | cent | Losof
Maximum. | Minimum, | Mean per . in of | iiches | . i
$q. mi. inches. | precipi- inches.
tation.

1901.
January......... 19,700 835 | 2,860 | 1.39 1.60 64 | 2.51 .91
February........ 1 ,890 835 1,307 | _.635 .661 105 | 0.63 | —.03
March........... 16,470 835 | 3,875 1.88 2.17 58 | 3.71 1.54
April............ 29,770 | 2,825 | 9,179 | 4.46 4.98 76 | 6.52 1.54
May............ 36,600 | 1,670 | 6,346 | 3.08 3.55 56 | 6.31 2.76
June............ 27,040 | 1,965 | 5,807 | 2.82 3.15 52| 6.07 | 2.92
July............. 5,900 935 | 2,617 | 1.27 1.46 31 477 | 3.31
August.......... 19,300 835 | 4,830 | 2.35 2.71 31| 8.71 6.00
September. .. .... 9,030 740 | 1,696 .824 .919 26 | 3.56 | 2.64
October.......... 1,600 575 789 .383 .442 69| 0.64 0.20
November....... 935 440 550 .267 .208 22 | 1.37 1.07
December......... 67,450 575 | 8,597 | 4.18 4.82 63| 7.63 2.81
The yéar ....... 67 ,450 440 | 4,038 | 1.96 26.76 51 | 52.43 | 25.67

1902.
Jaruary......... 14,420 | 1,275 3,735 | 1.81 2.09 69 | 3.03 .94
February........ 45,690 | 1,530 | 7,212 | 3.50 3.64 69| 5.26 1.62
March........... 66,200 | 2,460 | 9,685 | 4.71 5.43 172 | 3.16 |—2.27
April....... ..... 7,210 1,530 | 3,714 | 1.80 2.01 123 | 1.64 |— .37
May............. 1,400 . 935 | 1,178 572 .660 26 | 2.53 1.87
June............ 1,530 740 961 .467 .521 14| 3.69 | 3.17
July............. 1,600 505 683 .332 .383 17 | 2.27 1.89
August.......... 787 . 440 548 .266 .307 19| 1.61 1.30
September....... 655 380 425 | .207 .231 80 | 2.89 | 2.66
October.......... 987 440 615 .299 .345 8| 4.56 | 4.22
November....... 4,130 440 974 | .473 .528 14| 3.74 | 3.21
December. ..... .. 8,362 | 1,400 3426 1.66 | 1.91 | 63| 3.04' 1.13
The year....... 66,290 380.| 2,762 | 1.46 18.06 48 | 37.42 | 19.36
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Estimated monthly discharge of James River at Buchanan, Va.—Con.

|

Discharge in second-feet. R}m-cff. Precipitation. -

|
Month, Maxi - Second-ft.|  Depth cIe,r?z. In Loss of

aximum. | Minimum. Mean. per- . in of | inches. . In
§G. mi. inches. | precipi- inches.
tation. |
| | |

1903. |
January......... 23,370 \ 1,155 | 4,488 | 2.18 2.51 55 | 4.56 | 2.05
February........ 42.760 | 3,310 | 7,667 | 3.73 3.88 72 ] 5.41 1.53
March........... 44,340 | 2,640 | 8,442 1 4.10 4.73 841 5.66 .93
April............ 16,830 | 2,825 | 5,520 | 2.68 2.99 83 | 3.62 .63
May............. 4,130 | 1,040 | 1,767 .859 .990 79 | 1.25 .26
June............ 10,410 935 | 3,322 1.61 1.80 24| 7.57 | 5.77
July............. 7,210 740 | 2,019 981 1.13 38 | 3.00 1.87
August.......... 2,045 575 958 .466 .537 15| 3.47| 2.93
September....... 12210 575 | 1,759 .855 .954 33 2.93 | 1.98
October......... | 2,460 505 6 715| .347 | .400 21| 1.95| 1.55
November....... 575 | 440 498 | .242 .270 23| 1.16 | 0.89
December........ 697 472 570 277 .319 23| 1.36 1.04
The year....... 44,340 440 | 3,144 | 1.53 | 20.51 49 | 41.94 | 21.43

1904.

January......... 5,785 505 | 1,186 .576 .664 28 | 2.34 1.68
February........ 7,587 749 | 1,994 .969 | 1.04 54 1 .94 .90
March........... 14,300 | 1,600 | 3,923 | 1.91 2.20 92 2.39 .19
April............ 13,720 | 1,074 | 3,032 | 1.47 1.64 711 2.31 .67
May............. 21,100 | 1,742 | 3,904 | 1.90 2.19 57 | 3.81 1.62
June............ 15,900 925 | 3,232 1.57 1.75 32| 5.40 3.65
July............. 1,670 440 742 .361 .416 11 3.96 3.54
August.......... 1,086 392 627 .305 .352 15| 2.33 1.98
September....... 453 352 391 .190 .212 14| 1.50 1.29
October.......... 353 325 336 .163 .188 41 .46 .27
November....... 472 336 382 .186 .208 19| 1.07 .86
December........ 855 380 473 .230 .265 11| 2.38 2.12
The year....... 21,100 325 | 1,685 .819 | 11.12 37 | 29.89 | 18.77
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Estimated monthly discharge of James River at Buchanan, Va.—Con.

Discharge in second-feet. Run-off.
Month. Second-feet Depth
Maximum. | Minimum. Mean. Sq[-x;; . o éﬂes.
1905.
aJanuary......... ... ... . . . . 5,352 533 1,154 .561 .647
February.. . .. T 3,132 428 1,012 .492 512
March.............. ... .. .. ... . 25,370 2,109 5,488 2.67 3.08
April... ... .| e 3,857 835 1,619 .787 .878
May.................... . ... 17,380 723 3,898 1.89 2.18
June....ooooooo oo 8,048 599 1,720 .836 .933
July...ooo 42 860 1,167 5,393 2.62 3.02
August......... ... ... . 1,572 607 | 1,006 489 | 564
September............ .. . .. . . 2,207 369 671 .326 .364
October............ ... ... .. ... i 655 352 475 .231 .266
November............ ... . .. . . .. 505 440 444 .216 241
December.... . ......... ... ... 9 878 42| 2641 1.98 1.48
Theyear................. .. ... 42 860 352 2,127 1.03 14.16

alce conditions during part of January, 1305. No correction made in estimates.

NORTH (OF JAMES) RIVER NEAR GLASGOW, VA.

This river rises on the western slope of the Shenandoah Moun-
tains and flows in a southeasterly direction across the valley between
the Shenandoah and Blue Ridge ranges, emptying into James River
about 17 miles south of Lexington, Va. Its drainage basin is large-
ly under cultivation except in the upper part, where it is mountain-
ous and covered with forest growth.

The gaging station was: established August 21, 1895, by C. C.
Babb, assisted by D. C. Humphreys. Tt is located ‘at the county
bridge, three-fourths of a mile from the post-office at Glasgow, Va.,
and one mile above the mouth of North River. The original gage
was of the wire type. On July 22, 1908, a vertical rod gage was
placed in position. This consists of a 2 x 6 inch rod nailed to a
3 x 6 inch oak timber, which is sunk to a firm foundation and secure-
1v nailed and braced to an overhanging tree on the right bank below
the bridge. This gage is established on the same datum as the origi-
nal wire gage and was read from the bridge. On November 24,
1903, a standard chain gage was established on the lower side of
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the bridge in the right span. Its datum is the same as that of the
wite guge and rod gage which it replaces. The length of the chain
from the marker to the end of the weight is 28.00 feet. Bench mark
No. 1 is a standard copper plug set in the downstream end of the
capstone of the right abutment. It is inclosed in a ring of white
paint and is marked by the letters “B. M. U. S. G. S. Hydro.” Its
elevation is 23.89 feet above gage datum. Bench mark No. 2 is the
upper surface of the upper chord over the pulley of- the chain gage.
Its elevation is 32.29 feet above gage datum. Discharge measure-
" ments are made from the lower side of the bridge to which the gage

is attached. The initial point for soundings is the center of the
end pin of the downstream truss on the left bank. Originally meas-
urements were made from the sidewalk on the upstream side of the
bridge. Beginning with 1902, measurements were made from the
lower side of the bridge, owing to the removal of the sidewalk. The
section of this side of the bridge is not as favorable for accurate
measurements as that on the upper side, as it is.obstructed by sunken
logs and by the bridge piers. The channel is straight for 600 feet
above and below the station and has a width of 240 feet, broken by
two iron piers. Both banks are high, fringed with trees, and not liable
to overflow except at very high water. The bed of the stream is
rocky near the right bank, and is composed of rocks and mud near the
left. The ten years’ record at this station indicates a steady wearing
away of the stream bed and increase in the slope, due to erosion at
the controlling point below. The gage was read once each day by B.
G. Baldwin.  This station was discontinned December 31, 1905.

Discharge measurements of North (of James) River near Glasgow, Va.

Area of M G " Dis-
Date. Hydrographer. sel;:etéilog. vel:t?i?y heiZ%met. chalfge
1895. Sq. feet. Ft. per sec. Feet. Sec.-feet
August 24..... .. D. C. Humphreys......... 129 1.55 .93 201
1896. .
January 25...... | D. C. Humphreys......... 1,080 2.76 3.80 2975
May 16......... coodoa o 672 .75 1.88 504
May 23........ 0L 631, 96| 1.70 603
July 9.......... coodoo oo 1,818 5.57 7.58 | 10,140
July 24......... coodoa o 623 1.02 1.75 634
September 8.....| R. E. Hutton........ S 566 | .45 1.40 | 257
December 17.. .. | D. C. Humphreys.. .. .. ... 698 | .69 1.80 | 480

NOTE.—Measurements 1895 to 1901, made from upper side of Bridge.
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Discharge measurements of North (of James) River near Glasgow, Va.—Con.

| .
Area of M i G Dis-
Date. fJ Hydrographer. { sectio:. veh;?i?y. l heiz%li cha]l"sge‘
1897. Sq. feet. Ft. per sec. Feet. Sec.-feet.
May 29....... D. C. Humphreys......... 705 .77 1.91 546
July 27......... F. H. Anschutz........... 627 .50 1.25 310
August 14....... D. C. Humphreys......... 557 .37 1.17 208
aOctober 14.....|....do................ S 92 2.42 1.30 223
1898.
May7.......... D. C. Humphreys. .. ... ... 1,564 4.04 6.00 | 6,316
July 19......... ceedO 638 .68 1.60 436
December 23.... |....do................... 1,095 2.63 3.68 2,869
1899.
March 30....... D. C. Humphreys......... 1,010 2.01 2.82 2,039
June 27......... ceedon 544 .42 .95 227
August 7........ cdo. o 558 .39 .92 218
1900.
March 29....... D. C. Humphreys......... ‘841 1.47 2.18| 1,234
June 26......... cevdo o, 652 .92 1.45 600
August 4....... eedoa o 516 .48 .71 252
December 19....|....do.................. 566 .70 1.08 398
1901.
April 23........ D. C. Humphreys..... .. .. 1,295 3.35 4.25 4,342
July 16......... cdoe 963 2.10 2.74 2,028
August 7........ Ao 1,502 4.74 5.14 7,121
1902.
June 26......... D. C. Humphreys......... 795 1.14 1.90 907
July 10......... cdon 593 0.34 0.83 201
August 20....... do 504 0.26 0.61 132
1903.
July 22......... B.8: Drane.............. 575 0.68 0.86 394
March 20....... E. C. Murphy............ 804 1.39 1.88 1,118
September 19.... | Paul and Sawyer.......... 727 1.86 2.00 1,355
November 25.... | W. C. Sawyer............ 432 0.63 0.64 274

aMeasurement October 14, 1897, made at rapid above the bridge.
NOTE.—Measurements 1895 to 1901 made from upper side of bridge, and beginning 1902 made from lower side

of bridge.
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Discharge Measurements of North (of James) River near Glasgow, Va.—Con.

121

Area of M G Di

Date. Hydrographer. secet?o(x)l. vel(fggy heiagﬁ. chaI:g-e.

1904. 8q feet. Ft. per sec. Fedt. Sec -feet.
June 14......... F. H. Brundage........... 648 081 1.13 523
September 19.... R.H. Bolster............. 504 0.34 0.45 170
September 30.... | ....do......c.oiial, 512 0.35 0.49 179
October 19...... vendO 506 0.31 0.46 157

1905.
March 21....... A H.Horton............. 828 1.61 1.96 1,329
May 23......... N.C. Grover............. 657 1.28 1.36 844
July 20......... \ cdoe e 724 1.49 1.69 1,080

Day. Jan. | Feb. | Mar. | Apr | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
81} 1.06f 1.0
8 957 1.0
.83 .98 | 1.02
77 981 1.0
77 95| 1.0
77 95 .96
78 .98 .94
8 1.03 .95
83| 1.06 .95
871 1.06 .94
85| 1.06 .95
83| 1.06 .95
83) 1056 1.0
83 | 1.05 .95
8 1.08 .9
851 1.06 .92
86 | 1.05 .87
.87 | 1.03 .9
881 1.0 97
.85 | 1.0 .98
.87 | 1.02| 1.85
84| 1.0 | 2.15
.86 98 | 1.85
.86 95 | 1.65
.87 95 |.......
.89 1.0 1.6
831 1.07| 2.0
87| 1.12 | 1.08
9 1.07 | 1.75
95| 1.03 | 1.78
;2 U IDRRRIEN
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Daily gage height, in feet, of North (of James) River near Glasgow, Va.—Con.

Day. Jaﬁ. Feb. | Mar. | Apr. | May | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.

1.65 | 4.5 2.4 2.62 (..., 1.8 152 1.18| 1.05| 1.02| 1.25| 1.6
165 362 | 2.48| 2.62| 2.2 1.75 | 1.45| 1.15| 1.0 1.0 1.23 ] 1.52
1.6 351 248 | ...... 2.2 1.7 138 1.18| 1.0 1.1 1.2 1.5
1.6 332 | 258) 2.52| 222 163} 1.3 115 ..., 1.2 1.18 | 1.45
1.58 | 4.4 3.0 2.38 | 4.7 |...... 125 1,12 1.05| 1.18| 1.18| 1.45 *
1.58 ) 4.05 |....... 2.3 7.3 1.65 ) 1.2 1.17 | 1.1 1.15} 1.18 ] 1.56 |
155 | 381 ] 426 2.27 ) 442 | 1724 1.2 |.. ... 1.08) 1.2 1.2 2.62 ‘
1.52 | 4.0 3.7 2.25 | ...... 1.66 | 1.18f 1.2 1.1+ 1.18 | 1.18 | 2.65 |
1.53 ] 3.9 3.27| 2.14| 3.2 1.67 | 1.12 1.08| 1.2 1.2 2.15
155 3.5 3.33) 208 2.93| 166 1.4 1.16 | 1.1 1.18| 1.15 | 2.0
1.55 | 3.4 [....... 2.0 277 165 1.3 1.1 1.2 1.21] 1.85
1.52) 3.4 3.72] 2.0 256 [....... 1.3 1.1 1051 1.2 1157 1.7
1.7 ..., 346 1.9 2.5 9 135 1.08| 1.08] 1.2 1.16 | 1.65
1.9 5.1 3.2 1.88] 235} 1.7 1.7 ... 1.1 125 1.15| 1.8

alnterpolated July 4, to 14, 1897,




JAMES RIVER DRAINAGE BASIN.

123

Daily gage height, in feet, of North (of James) River near Glasgow, Va.—Con.

) Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1897.
23 202 7.72| 3.0 1.8 (....... 1.62 ....... 1.14] 1.1 1.2 1.15) 1.75
24 ... 1.98| 535 3.0 1.87| 223 1.6 ....... 1.4 1.12 ¢ 1.18| 1.2 1.7
25, .. 1.9 4751 2.9 1.86| 2.2 1.6 ....... 1.3 1.11] 1.2 1.12 ] 1.68
26, 1.851 3.36 | 2.7 1.86 | 2.1 1.5 1.25 | 1.3 1.1 1.2 1.15 ] 1.76
2 1.751 315 2.6 1.8 202 1.45| 1.25 ] 1.42| 1.1 1.18] 1.2 1.8
28, 1.7 295 2.54| 175 2.0 1.4 126 1.27| 1.09| 1.22] 1.2 1.8
29, ... 1.6 [...... 242 175 1,95 1.4 1.23 (....... 1.1 1.15 ] 1.4 1.75
30.............. 1.6 |...... 281 L75|....... 1.38 1 1.23) 1.2 1.1 1.25| 1.42| 1.68
3l 1.65(....... 23 |[...... 1.9 |....... 1.24( 1.18....... 1.28 ....... 1.6
2.0 2.0 1.45 | 1.3 1.28| 1.19}| 2.8 1.86
1.9 1.9 1.45| 1.3 1.25 | 1.2 2.6 1.76
1.88| 1.8 146 | 128 1.2 1.21( 2.5 1.72
1.881 1.76 | 1.45| 1.74 | 1.45| 1.3 2.3 1.82
1.89 | 1.68| 1.45| 6.25| 1.7 1.8 2.2 4.3
5.9 1.65| 1.5 3.6 1.48 2.4 2.05| 3.5
58| 1.62] 1.4 28| 1.25| 2.0 2.02| 2.9
4.5 1.58 | 1.4 2.76 | 1.15| 1.8 1.9 2.5 .
3.9 1.6 1.4 255 1.14| 1.65| 1.8 2.3
3.8 162 1.35| 575 | 1,11 1.52 1.8 2.1
3.3 162 1.32| 895| 1.08] 1.48| 1.85| 2.15
3.1 163 1.32| 445 1.04 | 1.6 1.88| 2.2
2771 1.8 1.33| 3.4 1.0 1.5 1.85 ( 1.93
2.6 1.92]-1.35| 3.0 1.0 1.4 1.82 1.7
248 1957 1.35| 2.8 1.05| 1.4 1.84 | 1.62.
2381 2.0 1.35 ] 2.4 1.0 1.4 1.86 | 1.62
2.32) 205 13| 2.25| 1.0 1.4 1.8 | 1.72
221 2.05| 3.0 215 1.02| 1.381 1.9 1.7
2.1 2.4 2.5 2.0 1.0 5.8 24 1.65
201 255| 2.15| 1.9 .95 | 3.65 | 3.2 1.75
227 2251 1.9 1.7 .98 3.0 2.8 1.7
255 | 2.0 1.7 164 1.0 10.75| 2.52 | 1.68
28| 19 252 | 1.52| 3.0 5.6 2.5 3.06
2771 1.8 1.9 1.7 1.9 3.9 4.41 | 3.4
3.1 1.7 1.9 1.5 1481 3.6 2.3 2.8
2.7 1.65| 1.9 148} 1.3 295 2.18| 2.6
2.9 1.6 1.9 1.45) 1.25| 2.15| 2.1 2.42
2551 1.6 2.0 142 1.2 2.5 2.0 2.3
2.32( 158 2.0 1.38| 1.2 2.6 1.9 2.12
225 1.5 1.8 1.3 1.2 2.8 1.92 1 2.02
2.1 ... 1.6 1.3 |[...... 29 ... 2.0 -
1.42 | 1.38 .9 72 .85 95| 2.5 73
1,42 1.48 .8 72 .82 9 1.5 .75
143 1.4 .82 .73 .82 .85 | 1.35 78
1.42| 1.3 .8 .75 .82 85 | 1.25 .76
0 1.421 1.25 .8 .75 .8 85| 1.2 76
1.48 | 1.21 .78 .75 71 851 1.1 78
1.52 ¢ 1.15 .8 .9 .71 84 | 1.056 .75
1.62} 1.12 .8 .8 7 87| 1.0 .78
3.75( 1.1 .8 730 1.1 .98 .95 .78
2.8 1.1 95 731 1.0 9 .93 .75

alnterporated,
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Daily gage height, in feet, of North (of James) River near Glasgow, Va.—Con.

HYDROGRAPHY OF VIRGINIA.

Sept.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. QOct, | Nov. | Dec,
88 72| .9 85| 92 .73

8 721 1.0 82| 92| 1.25

.8 73| 95| 8 02 2.1

.8 RvAR) 5] 84| 1.8

8 192 8 7 8| 15

8 |11 750 85] .8 | 1.42

.8 88| .73 68| .83| 1.25

8 8 720 68| .8 | 112

a5 2| 2| 65| 1.12

g2 12| 2062 7 8 | 1.08

2| 72| 1.32| 72| 79| 1.06

g2l o7 | 1e2y 7 781 1.0

7 7ol sy 3| 18| 1

7 63| 1.0 73, T4 112

a1l 62| 1.0 720 4] 1.2

721 62| 98| 720 72 1.3

75 |el.0 | 1.1 g2 7 | 11

750 1.62] 1.08] 72| .65 1.15

7417135 1.0 o712

72| 102 98 7 751 1.21

72 92| .1 R 1.

125 78| 41| 95| 9 | 1.6

115 75| 4 6 85 | 1.55

112 .7 4 551 .9 | 1.48

1.1 68| .41 53| .95 (a2.89

1.1 6 4 .5 92| 4.3

1.05 .55 4 5 9 | 3.8

. . . . 1.0 52| 4 5 86| 3.45
23 | 152 1.2 | 1.0 9| 51| .38| 5 85| 3.1
228 15 | 1.2 | 1.0 .9 51) 34| 5 86| 2.0
25 | 145| 1.2 | 1.0 88| 5] .3 5 8| 1.7
21 | 145} 1.15 .96 .85 5 3 5 85| 1.58
206 142 1.1 | 1.0 8 5 3 5 821 1.6
1951 14 | 1.1 {20 Bl b 4 5 81 1.4
175 1.8 1.1 | 1.45| 75| 5 4 48 8 | 132
1.65| 1.32| 1.0 | 1.4 72105 5 48| 18| 1.28
1.85| 1.28( 1.0 | 4.4 7 5| 2.4 .45 8 | 12
203 1.25| 1.0 | 4.0 7 5111 431 .18 11
19 | 1.3 95| 4.2 72 5 .6 4 8 | 108
19 | 26 | 252 3.3 7 481 .5 48| 72| 1.05
445 252 | 1.48| 2.6 B 48] 4 46| .7 | 1.02
56 |a2.0 | 1.45]| 2.3 .95 5 45 45 75 1.0
3851 145 1.35| 1.95| 1.3 5 521 46| 75| 1.0
31 | 30 | 125 1.75| 1.5 .48 641 115 761 1.0
28 265 1.281 1.5 | 1.1 481 6 | 36 76| 1.0
2721 235 25 | 1.45 .85 5 6 | 2.55 .78 .98
25 | 215 2.0 | 1.4 | 1.156] 5 6 | 145 6.35| .98
26 | 2.15| 1.65] 1.35| 1.3 52| 6 | 12 | 41 .95
238 21 | 15 | 1.25] 1.05{ .5 52| 1.15] 2.9 .95
228 20 | 1.52] 1.22 .95 b 50 10 | 2.25 .93
22 | 1.75] 1.4 | 1.18| 88| 48| 125| .95| 1.8¢| .98
212 |....... 1.3 [...... .88 L 2 9 | .9

alnterporated.
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Daily gage height, in¥fect, of North (of James) River near Glasgow, Va., fof 1898.—Con.

Day. “Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug | Sept. | Oct. | Nov. | Dec.

81| 1.68| 2.0 2.26 | 2.4 1.06 3.35 | 1.7 83 8

8 1.6 1.9 215 2.0 1.0 2.65 1 1.6 82 78

8 5.8 1.8 2.1 2.0 1.02] 2.3 1.48 8 82

8 3.9 1.7 2.0 2.061 1.0 2.0 1.4 8 1.6

9 3.55| 1.6 1.9 1.9 95 1.65 | 1.35 821 1.5

9 3.2 1.56 | 1.5 | 1.8 5.5 1.62] 1.3 8 1.4

8 2.9 1.5 2456 | 1.75| 5.5 1.5 1.25 781 1.15

8 285 | 1.5 2.65| 1.6 3061 1421 1.2 8 1.0

.8 2.5 165 2251 1.5 235 135 1.18 8 1.0

1.0 2250 195 | 2.1 1.35| 1.9 1.25 | 1.15 751 1.35

5.5 2.0 3.5 1.8 1.3 155 1.25 | 1.1 7 1.75
5.4 1.9 231 205 1.25| 1.7 1.25 | 1.05 72| 1.55

3.9 1.8 2.15) 1.75| 1.25| 2.5 1.2 1.05 76| 1.4

3.5 2.6 1.95| 2.25| 1.68( 2.65| 1.2 1.0 178 [ a6.35

3.1 5.5 1.9 425 | 2451 4.1 1.2 1.0 .8 | 11.3

2.75 | 4.6 1.85, 8.9 2.6 4.0 1.3 .95 78| 5.3

2.5 3.76 | 1.8 4.9 2.8 335 1.8 g 78 3.3

2.4 3.25| 1.76 | 4.0 2.25 1 3.35| 1.2 9 8 2.3

2.3 3.256| 1.6 3.4 1.8 2.9 1.25 88 75| 2.3

2,16 4.6 1.6 3.8 | 1.8 2.55( 1.22 85 73 .2.1

3.0 8.0 1521 2.6 1751 2.15] 1.2 82 75| 1.7

2.6 575 2.3 2.6 1.65| 198 1.2 8 73| 1.7

2.2 4.4 8.0 2.4 148 1.75] 1.3 82 73| 1.7

2.0 3.35| 4.6 235 | 1.4 176 1.25 82| 1.2 1.65

1.9 2.321 4.1 2.0 1.3 1.8 1.2 8 | 1.1 1.6

1.83 7 222 |a4.26.| 185 125 1.9 1.18 88| 1.0 1. 1.7

4.5 2.2 4.42 | 2.7 1.2 2.15| 1.28 85 9 3.6

3.2 2.2 3.156| 2.4 1.15} 2.3 1.5 82 851 2.6

2.5 218 295 2.1 11 1.9 1.9 83 8 [13.8

2.0 2.1 2.6 2.6 108 1.8 1.85 85 8 7.4

1.8 |....... 25 |....... 1.1 1.8 |....... 85 |....... 58

1902.
) B 5.2 3.0 9.0 2.8 | 1.4 1.0 1.3 1.05 5 0.65] 0.6 1.9
2. 4.6 2.7 4851 25| 135 1.0 1.15 | 1.0 51 6 65| 2.2
3o 3.3 2.7 4.15| 2.2 1.5 .08 95| 1.0 5 a.6 7 2.4
4. 2.65| 2.6 3.6 2.1 1.5 .98 .85 95 51} a.65 .7 2.8
5., 2551 2.45| 3.45| 2.0 1.48 .95 .82 95 51| 1.12 65| 2.75
6. 245 | 2251 3.0 2.0 1.48 .95 .8 9 5 1.35 55| 2.15
T 2.2 215 2.8 25 1.45 9 .8 .9 5 95 .6 1.9
8 2.1 2.0 2.8 2.85 | 1.45 9 .8 .85 5 75 N 1.85
9, 2.0 1.85| 385 | 3.75| 1.5 9 .8 .85 52 7 721 1.8
100, 1.9 1.65) 4.9 38| 1.4 9 .78 8 5 7 721 1.6
mwooo 1.8 1.6 4.0 3.5 1.35 9 75 8 5 7 N 1.5
2. ... 1.7 1.58 | 3.6 38 1.3 1.0 75 75 5 1.4 7 1.5
B 1.65 | 1.52| 4.0 3.8 1.28 | 2.25 .72 75 5 1.2 651 1.6
B L 1.6 15 3.5 3.0 1.251 1.3 7 7 5 1.0 65| 1.6
5o 155 1.5 3151 23] 1.25| 1.15 .68 7 .51 9 651 2.0
16.............. 152 145 3.0 2.25| 1.2 1.12 .65 7 5 85 7 2.6
17000 1.5 142 3.5 2.2 1.15) 1.1 .65 7 5 .8 1.1 4.3
18 ... 1.45| 1.5 3.0 2.1 1.12 | 1.05 .62 7 5 .75 .0 3.1
19 142 145 2.65| 2 0’ 1.1 1.0 .62 7 5 72 95| 2.6
alnterpolated.

blnterpolated August 2 to 19, 1902 inclusive.
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Daily gage height, in feet, of North (of James) River near Glasgow, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. % June. | July. | Aug. | Sept. | Oect. | Nov. | Dec.
1.9 1.25 | 1.0 .6 .61 5 7 9 | 2.2
1.8 1.15 .95 .6 .55 .5 .62 85| 2.0
1.7 1.1 .95 .58 5 .52 .58 .8 2.0
1.7 1.1 .92 .58 .5 .55 .65 .8 1.85
1.65| 1.1 .92 .55 .51 5 .58 .8 1.7
1.6 1.1 1.9 .58 K] .56 .85 .8 1.6
1.55| 1.156 | 1.15 6 .52 .6 5210 1.8 1 1.6
1.5 1.1 |.1.15 6 .52 .6 62 2.2 1.5
148} 108 1.1 6 .51 .6 72| 1.8 1.45
1451 10874 1.1 .62 .5 57 751 1.9 1.4
1.4 1.06 1.1 7 5 .56 .8 2.1 1.4
....... 1.05......] 1.18 17 3 19 ... 1.3
2651 3.8 1 3.5 1.8 1.02 4 11 2.0 75 9 R
2.5 345|209 1.75] 1.0 1.9 1.0 1.5 .75 7 .6
2.3 3156} 2.08| 1.7 1.0 1.4 9 1.4 .75 7 .6
355 2751 3.04| 1.65 98 | 1.4 .9 1.1 .78 7 .6
4.8 2.65 1 3.0 1.58 ] 1.1 |...... 85| 1.05 .75 9 .6
3.3 245} 275 | 1.5 2.5 2.7 9 1.0 .75 .85 .6
2.9 235} 2.5 1.45) 41 2.0 851 1.0 72 .8 .65
2.55| 2.8 2.5 1.4 4.0 1.5 .8 9 1.75 75 .6
2.4 3.3 3.2 1.38 | 3.0 1.4 .75 851 1.72 .75 .6
2.2 | 33 | 29 1.35 | 2.2 1.22 .75 8 1.5 72 .6
2.1 3.0 265 1.32| 2.45] 1.5 72 750 1.1 72 .6
3.3 3.3 255 1.25| 2.3 1.45 N 7 9 72 6
3.0 3.1 2651 1.2 2.0 1.4 7 7 .85 72 .62
265 | 275 | 365 118 1.9 | 2.0 .68 .65 .8 72 7
2.5 2.65| 3.5 1.16 | 1.75 | 1.72 .65 6 .78 72 7
3.5 2.5 3261 115 1.62| 1.5 .8 .6 .75 72 .65.
10.0 2.3 3.0 1.15| 1.55| 1.35 951 5.0 .75 72 .65
4.5 2.2 275 112] 1.2 1.25 85| 3.5 1.0 .8 .65
3.5 2.1 2.5 1.1 1.18 1.2 .8 2.35 .88 .75 .65
305! 2.0 242 1.08| 1.156] 1.15 75| 1.65 8 .75 .65
2.8 2.5 2.4 1.06| 1.12 ] 1.1 7 1.5 .8 72| 1.5
2.6 3.6 23] 1.05 1.1 1.05 65| 1.25 .8 7 1.0
2.45 | 4.7 2.1 1.02| 1.3 9 .6 1.1 .8 7 .95
24 1 64 {205 t02] 112 85| 6 [ 1.0 8 8 9
235 425 2.0 1.0 | 1.1 .85 .58 .95 8 .6 9
2.3 3.3 2.1 1.2 11 .8 .55 9 .8 .6 9
2.2 3.0 2.3 1.12 | 2.12 .8 .55 .85 .75. 6 .85
5651 332| 2.15] 1.1 |....... .75 .5 .8 72 .6 .85
....... 2.0 | 2.0 1.0 | 3.7 7 B .8 7 .55 .85
,,,,,,, 3.2 1.9 103 3.2 15| 2.5 .78 q 6 .85
,,,,,,, 42 ... L02)...... .9 1.5 ... ... JY A RN 9
.9 1.15 1.85) 155} 1.95] 2.95| 1.0 7 4 .5 4 6 -
9 1.1 2056 | 1.56) 1.7 275 1.0 .65 .45 5 .4 .6
9 1.1 1.95| 1.45 | 1.45; 3.46} 1.85 7 .5 .35 4 .6
1.2 9 175 145 1.35| 2,95 1.8 .9 .5 45 4 .6
1.0 1.0 1.656| 1.4 1.3 2.451 1.05 .85 5 45 4 .6
.9 1.0 165 1.4 1.3 1.95 9 2.0 .5 45| 45 .6
.85 | 1.2 1.95| 1.35| 125! 1.75 .85 | 1.15 5 .45 5 N
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Daily gage height, in Jeet, of North (of James) River near Glasgow, Va.—-Con.
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Day. Jan, | Feb.
.8 2.6
751 2.0
N 1.75
N 1.65
65| 1.6
681 1.5
N 1.25
95| 1.25
.85 1.3
.5 1.3
65| 1.5
.6 1.75
.6 5.3

1.65| 6.0
9 7.5
3.8 7.2
2.6 6.4
2.1 1.95
1.85 | 1.7
1.65 | 1.55
1.58 | 1.55 !
1.5 | 1.35
1.5 ...
1.25 1......
.6 .85 ¢
.6 -9
.6 .8
7 .8
N N
9 .65
1.7 .6
1.5 T
1.1 75
9 75
9 75
1.2 75
3.2 .75
2.5 1.8
2.0 1.0
1.75 9
1.5 .85
1.3 1.25
1.2 1.0
1.2 .8
1.1 .8
1.0 .75
.9 ©.8
.9 .95
85| 1.5
.8 1.6
.8 2.05
.8 1.5
.8
.8
.8

L Y o = S Sy S VPR e
[
&

S
S =]
o

] IS S S Y
150
&

[

May. | June. | July. | Aug. | Sept. | Oct. | Nov, | Dee
1.8 1.7 .8 .95 5 .45 5 7
1.85| 1.6 .8 .9 .5 .45 .5, .65
1.95 | 1.45 .85 .9 5 4 .8 .6
1.85| 1.4 1.85 | 1.9 .5 .45 .5 .6
1.75 ] 1.35] 1.0 1.15 .5 45 5 .6
1.7 1.3 9 1.0 5 .45 .6 6
1.6 1.15 .85 .95 .5 .45 NG .55
1.55 1 1.15 .8 9 .8 .45 6 5
1.55| 1.15 9 .8 .65 .45 .6 5
1.45 | 1.45 .65 N .55 4 .5 .5
1.45| 1.35 .65 N .5 45 b .45
4.9 1.3 N 75 .45 .45 .55 4
3.3 1.15 .65 N 4 45 .55 5
2.4 | 1.05 .65 N 4 .45 6 5
2.1 | 2.05 7 .75 4 .45 .5 .5
1.9 1.45 .8 .85 .4 .45 5 5
1.8 1.05 .8 75 4 4 5 .5
1.7 1.0 9 N 4 .45 5 .6
1.7 1.0 .85 N 4 .45 5 .6
1.6 1.0 9 .6 .35 .45 5 .8
1.55| 1.35 .8 .55 .35 .45 .5 .9
1.45 ] 1.15 75 .5 .45 .45 4510 . 8
1.351 1.05 .75 .5 4 45 .6 75
1.3 ... 7 I T Ao 8

85 1.1 (1.4 | 1.0 7 35 5 5

851 1.0 | 1.25| 1.0 RY 4 .5 .5

.85 | 1.0 1.2 .95 .85 4 K 1.2

8 951 1.1 9 8 4 5120

8 9 | 1.2 9 8L 4 5 1 1.65

.8 851 1.2 .9 .75 4 5 1.5

.8 .8 2.6 9 N 4 .5 1.1

8 8 | 2.5 9 7 4 5] 1.0

.75 750 2.4 -9 .65 4 5 .9

75 7 2.0 .85 .65 4 5 .8

75 7 2.1 .8 A 45 5 .75
4.6 752 75 6 5 .5 75
3.6 7178 .75 6 5 .5 7
2.5 65| 4.8 7 .6 5 .5 N
2.4 657 3.6 506 51 .5 7
2.25 6 2.75 .8 5 .5 .5 7
2.0 6 2.75 .9 .6 .5 .5 N
1.9 6 2.5 9 5 5 .5 7
1.85 65 ) 1.85 .9 5 .5 .5 7
1.8 8 1.7 9 .5 .5 5 NG
1.65| 1.0 1.6 .9 5 .5 .5 1.25
1.5 | 1.5 | 1.5 9 5 B 5| 3.5
1.4 2.5 1.7 .8 5 5 5 2.5
1.3 4.0 1.6 .8 .45 5 5 2.25
1.2 | 35 | 15 .75 4 b 51 20
1.1 1.9 1.35 75 4 .5 5 1.9
1.2 | 1.7 | 1.25 8 K 6 5 ] 20
1.1 1.7 1.1 .8 4 N .5 2.7
1.0 | 1.6 | 1.0 .75 4 .6 5|27
1.0 1.6 1.05 75 .35 .55 .5 2.2
1.1 [ 1.0 T Bl 1.7
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Rating table for North (of James) River near Glasgow, Va., from August 21, 1895 to De-
cember 31, 1896.

’

| ]
H(i?gglft. Discharge. H(iizgft. ‘ Discharge. ‘ H(iilgglft. ] Discharge. Hcé?gg}ft‘ Discharge.
Feet. Secand-ftaet. Feel. ‘ Second-feet. Feet. Second-feet. Feet, ‘ Second-feet.
0.70 170 1.80 550 3.80 2,980 6.00 7,160
0.80 180 1.90 620 4.00 3,360 6.20 7,540
0.90 190 2.00 : 700 4.20 3,740 6.40 7,920
1.00 200 2.20 ‘ 870 4.40 4,120 6.60 8,300
1.10 220 2.40 @ 1,050 4.60 4,500 6.80 8,680
1.20 250 2.60 i 1,260 4.80 4 880 7.00 9,060
1.30 290 2.80 ' 1,480 5.00 5,260 7.20 9,440
1.40 330 3.00 ¢ 1,720 5.20 5,640 7.40 |- 9,820
1.50 370 3.20 | 2,000 5.40 6,020 7.60 10,200
1.60 420 3.40 1 2,300 5.60 6,400 7.80 10,700
1.70 480 3.60 : 2,610 5.80 6,780 8.00 { 11,200
| I

The above table is strictly applicable only for open channel conditions. It is not well defined.

Rating table jor North (of James) River near Glasgow, Va., from January 1 to December 31

1897.
| T *

H(iiaéglft. ! Discharge. H%&glft. 1 Discharge. H(:iaéglft. | Discharge. ‘ H(éizglft. J Discharge.
Feet. Second-feet. Feet. * Second-feet. Fee. Second-feet. Feet. Second-feet.
1.0 150 1.9 630 3.6 | 2,675 5.4 5,650
1.1 180 2.0 720 3.8 2,975 5.6 6,000
1.2 215 2.2 930 4.0 . 8,275 5.8 6,350
1.3 250 2.4 1,150 4.2 3,575 6.0 6,750
1.4 300 2.6 1,370 4.4 3,900 6.2 ‘ 7,150
1.5 350 2.8 1,600 4.6 4,250 6.4 7,550
1.6 410 3.0 1,850 4.8 4,600 6.6 7,950
1.7 475 3.2 2,110 5.0 4,950 6.8 8,350
1.8 540 3.4 2’390 5.2 ’ 5,300 7.0 8,750

The above table is strictly applicable only for open channel conditions. It is not well defined.
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Rating table for North (of James) River near Glasgow, Va., from January 1, 1898 to De-
cember 31, 1899. :

H(i?gglft. ‘ Discharge. H(i?gglft. | Discharge. H(i%g}ft. Discharge. H(i?gg}?t Discharge.

. 1 . ! : i |

Feet. f Second-feet. Feet. ‘ Second-feet. ‘H Feet. Second-feet. Feet. Second-feet.

0.60 155 ’ 1.70 480 3.60 2,610 5.80 6,020

0.70 170 1.80 560 1 3.80 2,890 6.00 6,400

0.80 180 1.90 640 4.00 | 3,190 6.50 7,420

0.90 | 190 2.00 730 | 4.20 | 3,490 7.00 8,540

1.00 200 | 2.20 920 ‘, 4.40 3,790 7.50 9,910

1.10° 210 240 | 1,120 | 4.60 | 4,090 8.00 | 11,400

120 | 220 2.60 | 1,340 | 480 | 439 | 850 | 12900

1.30 250 2.80 1,570 5.00 | 4,690 9.00 14,430

1.40 290 3.00 1,810 5.20 5,010 | 10.00 17 ,430

1.50 ; 340 3.20 2,070 1 5.40 5,330 | |

1.60 | 410 340 | 2330 . 5.60 | 5,660

i } il :

The above table is strictly applicable only for open channel conditions. . It is not well defined.

Rating table for North (of James) River near Glasgow, Va., from January 1, to December

31, 1900.
}ﬁfggft. : Discharge. ‘ HGeiaéglft. : Discharge. | H(Zalgg}?t. Discharge. H%?;lft. Discharge.
Feet. | Second-feet. Feet. :' Second-feet. Fed. | Second-feet. Feet. Second-feet.
l i
0.30 - 200 ¢ 1.20 ’ 450 | 2.80 1,990 4.40 4,190
0.40 | 210 1.40 ‘ 580 | 3.00 2,240 4.60 4,490
0.50 220 1.60 5 720 3.20 2,500 4.80 4 810
0.60 235 1.80 890 3.40 2,760 5.00 5,130
0.70 250 2.00{ 1,090 3.60 3,020 5.50 6,010
0.80 280 2.20| 1,300 3.80 | 3,300 6.00 6,910
0.90 310 2.40 i 1,520 4.00 3,590
1.00 | 350 © 260, 1,750 | 4.20 | 3,890
H |
! ! i

The above table is applicable only for open channel conditions. It is based upon 4 discharge measurements made
during 1900. It is well defined between gage heights .7 feet and 2.2 feet.
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Rating table jor North (of James) River near Glasgow, Va., from January 1, to December

31, 1901.
H(i?g‘glst. ‘ Discharge. ‘y H(iiagghet. Discharge. } H(é?églft. \ Discharge. H(i?gg}ft. | Discharge.
N i ! I B ! e L
Feet. | Second-feet. ; Feet, * | Second-feet. - Feet. Second-feet. ‘! Feet. ‘ Second-feet.
0.70 250 1.90 990 4.20 4,492 7.50 11,145
0.80 280 2.00 1,090 4.40 4,862 8.00 12,170
0.90 310 2.20 1,296 4.60 5,239 8.50 13,195
1.00 350 2.40 1,525 : 4.80 5,628 9.00 14,220
1.10 400 2.60 1,795 : ~5.00 6,030 10.00 16 ,270
1.20 450 1 2.80 2,100 ’ 5.20 6,438 ‘ 11.00 18 ,320
1.30 510 3.00 2,425 5.40 6,846 12.00 20,370
1.40 | 580 3.20, 2,757 5.60 | 7,254 13.00 | 22 420
1.50 650 3.40 3,092 5.80 7,662 14.00 24 470
1.60 720 3.60 1 3,430 6.00 8,070
1.70 800 3.80 ‘ 3,776 6.50 9,095
1.80 890 4.00 i 4,130 7.00 10,120
\

N

The above table is strictly applicable only for open channel conditions. It is not well defined.

(a) Rating table for North (of James) River near Glasgow; Va., from January 1, to De-
cember 31, 190%.

H(z?ggl?t. “ Discharge. H%?glft. Discharge. Hifg}?t_ Discharge. I-g‘i’?ggﬁtt w Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. ) Feet. Second-feet .
0.5 125 2.0 1,020 3.6 3,430 5.2 6,438
0.6 150 2.2 1,260 3.8 3,770 5.4 6,846
0.8 200 2.4 1,500 4.0 4,130 5.6 7,254
1.0 270 2.6 1,770 4.2 4,490 5.8 7,662
1.2 380 2.8 2,050 4.4 4,860 6.0 8,070
1.4 500 3.0 2,350 4.6 5,239
1.6 660 3.2 2,760 4.8 5,628
1.8 840 3.4 3,090 5.0 6,030

The above table is strictly applicable only for open channel conditions. It is fairly well defined between gage heights
6 feet and 2.0 feet.

aAbove 6.0 feet this table is the same as the 1901 table.
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Rating table for North (of James) River near Glasgow, Va., from January 1 to December

31, 1908.
I-I(i?gg}?t. Discharge. Hce?gglft. Discharge. H(i?gglft. i Discharge. H%?gg]ft. Discharge.
: i
Fest. | Secondefeet. |  Feet. | Secondfeet. |  Feet Second-feet. Feel. | Second-feet.
: |
0.5| 200 1.2 615 1.9 | 1,200 3.2| 2,800
1

0.6 250 1.3 685 | 2.0 1,25 3.4 3,110
0.7 300 140 760 | 22| 1,500 3.6| 3,430
J 355 1.5 840 | 2410 1,72 3.8| 3,780
9. 415 1.6 925 2.6 1,970 4.0 4,150

} 480 1.7 1,015 2.8 2,230

545 1.8 1,106 | 3.0| 2,505

! i

® }‘he abcévg (t)a}ﬂe is strictly applicable only for open channel conditions, It is fairly well defined between gage heights
eet and ect.
Above gage height 4.00 feet the rating curve is a tangent, the difference being 200 per tenth. o

Rating table for North (of J ames) River near Glasgow, Va., from January 1 to December.

31, 1904.

H(i?é}?t. Discharge. ‘ H(iiség}fn Discha.r‘ge. : ) H(?lélft.‘ Discharge. H(zﬁft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feel. Second-feet. Fegt, Second-feet.
0.35 125 1.10 510 2.00 1,240 3.80 3,920
0.40 142 1.20 | 580 2.20 1,450 4.00 4,320
0.45 160 1.30 650 2.40 1,680 4.20 4,740
0.50 179 1.40 720 2.60 1,940 4.40 5,180
0.60 ‘ 220 1.50 800 2.80 2,220 4.60 5,640
0.70 265 1.60 880 3.00 2,520 4.80 6,120
0.80 320 1.70 970 3.20 2,840 5.00 6,620

0.90 380 1.80 1,060 3.40 3,180

1.00 | 440 1.90 1,150 3.60 3,540

|

The above table is strictly applwable only for open channe! condxtlons It is based upon 6 discharge measurements
made during 1903 and 1904, It is well gage heights 0.45 feet and 2.00 feet.
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Rating table for North (of James) River near Glasgow, Va;, from January 1, to December

81, 1905.
H((}a?gglft. # Discharge. H(i?gglft. Discharge. H(zi?gg]ft. Discharge. H(ii?fl?t. Discharge .

Feot. Second-feet. Feet., \ Second-feet. | Feet. ‘ Second-feet. Feel. i Second-feet.
0.30 165 1.20 675 2.20 1,620 4.00 4,530
0.40 205 1.30 755 2.40 1,860 4.20 4,950
0.50 250 1.40 | 840 2.60 2,120 4.40 5,390
0.60 300 ) 1.50 925 2.80 2,410 4.60 5,850
0.70 | 350 1.60 1,015 3.00 2,720 4.80 6,330
0.80 405 1.70 1,105 3.20 3,050 5.00 6,830
0.90 465 1.80 1,200 3.40 3,390
1.00 530 1.90 1,300 | 3.60 | 3 ,750
1.10 ~ 600 | 2.00| 1,400 3.80 | 4,130

l‘ . i

The above table is strictly applicable only for open channel conditions. It is based upon 3 discharge measurement 8
made during 1905 and on the direction of the curve of 1904. It is not well defined.

Estimated monthly discharge of North (of James) River near Glasgow, Va.
(Drainage area, 831 square miles.)

Discharge in second-feet. Run-off. [ Precipitation.
| | j
Month, i (1 ‘ Second-ft.,  Depth cssz. ‘ In Loss of
| Maximom. | Minimum. ;  Mean, | per . in of | hes. | . in
‘ ‘ $q. mi. inches. ' 1;;%0;[1)11.- [‘ e inches.
i \
; i i i ]
al895. i 1 ‘
January........ oo e 5.70 |.......
February............ S O P USRI 1.64 .......
Mareh.......ooou oo oo e 2,45 |.......
April. oo e 537 1.......
May....ooooo e 4.03 [.......
June.......oooo e 3.8 |.......
July ..o e PO P 3.66 [.......
August 21-31.... .. 200 l 181 190 ; .23 co09 b1.84 (.......
September. ... ... 193 170 185 \ 22 \ 25 4 57 32
October.......... 195 177 185 | .22 ‘ .26 281 - .92 .66
November. .. .... 226 195 205 I 25 28 15| 1.88| 1.60
December... ... .. 825 187 j 3341 .40 J 46 13 3.54] 3.08
—
Theyear.......;.........[........ ! ........ S S ’ ...... 135.48 |.......

aDischarge interpolated on days when gage was not read, 1895.
- bPrecipitation for complete month August, 1895.
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Estimated monthly discharge of North (of James) River near Glasgow, Va.—Con.

133

| Discharge in second-feet. “ Run-off. Precipitation.
1 ! } Per
Honth ‘ Maximum. | Minimum. ‘] Mean. secggg . Deiflth I ce()r}t. . In Lo.?;o'i
i W sq. mi. inches. | precipi- inches. inches.
‘ ‘ ‘ tation.
o B _ 7}\ _ R . j - — I 0
1896, |
January......... 5,262 220 701”; .85 .98 34| 2.8 | 1.88
February........ 4,120 370 | 1 ,653“’: 1.99 .15 521 4.17 | 2.02
March........... 8,490 420 | 1,889 | 2.28 .63 51| 5.18| 2.55
April.......... .. 5,830 550 | 1,080 | 1.30 1.45 | ,122 | 1.19 | —.26
May.....o.oooofen. ...l 80| b704. .85 98 | 32 3.10] 2.12
June............ 1,260 | - "250 480 |- .58 .64 13| 4.8 4.25
July........ ... 12,450 330 | 1,470 | 1.77 2.04 33| 6.22| 4.18
August.......... 2,300 290 | 541 .65 .75 {16 4.57 | 3.82
September..... .. 37,250 190 . 1,595 $1.92 2.14 32| 6.70 | 4.56
October.. . 5,260 420 8801 1.06 1.22 381 .32 | —.9%0
November. . ..... 6,400 420 © 1,240 i 1.50 1.67 | 32) 527 3.60
December...... .. 3,550 370 797 “ .96 1.11 ! 653 A7 | —.94
The year....... 37,250 190 | 1,086 3 1.31 1 17.76 40 ]‘ 44.64 | 26.88
c1897. ‘
January (30 da.).. 720 350 | 454 .55 | .63 35 1.80 ! ~1.17
February (27 da.)| 10,450 475 | 3,181 | 3.83 3.99 73| 5.48 | 1.49
March (29 da.). .. 3,650 | 1,040 | 1,672 ! 2.01 2.32 76 | 3.06 .74
April (29 da.). ... 1,370 507 | 889 | 1.07 1.19 87 | 1.37 .18
May (27 da.)....| 9,450 507 | 2 035 | 2.45 2.83 55 5.14! 2.31
June (27 da.)..... 630 300 463 .56 .62 19 ‘ 3.22 2.60
July (28 da.)..... 1,425 180 362 .44 .51 14 f 3.68 1 3.17
August (27 da.)... 350 180 222 .27 .31 12 ‘ 2.68 1 2:37
Septemb’r (29 da.) 197 150 177 .21 .23 32 | 713 . .50
October.......... 250 150 197 J .24 ‘ .28 11 J 2.60 (‘ 2.32
November. ...... 442 180 245 \‘ .29 ‘ .32 14 i 2.31 1.99
December........ 1,425 300 J 521 | .63 | .72 20 1 3.56 | 2.84
I —
The year....... 10,450 150 ‘ 866 | 1.05 | 13.95 39 l 35. 62 21.67

anscharge mterpolated on days when gage was not read, 1896, except May 1 to 4, 1896.
bMean for 27 days May, 1896.
cRun-off and precipitation computed for full months, 1897.
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Estimated monithly discharge of North (of James) River near Glasgow, Va.—Con.

Discharge in second-feet. Run-off. \ Precipitation.
- SR
Month. "Second.ft.:‘ Depth | oo | Loss of
Maximum. | Minimum. | Mean. | per | fin of | incI}?es. ;, in
. sg.mi | inches. | precipi- i inches.
} | l tation. ‘J \J
]

1898. |
January......... 2 610 250 718 i .86 .99 39 | 2.53.] 1.54
February........ 730 220 420 ' .51 .53 80 .66 .13
March........... 4,465 375 920 1.11 1.28 37 ‘ 3.48 1 2.20
April.. .. ... 3,940 775 1,487 1 1.79 2.00 74| 2.711 .71
May............. 6,210 | 640 1,711 | 2.06 | 2.38 48 4.921 2.54
June......... ... 1,285 340 595 . .72 -.80 29 | 2.72 1.92
July............. 1,810 250 | 521 | .63 72 16 | 4.41| 3.69
Augast..........! 14,280 250 1,716 | 2.06 | 2.38 43| 5.54| 3.16
September. . . . . .. . 1,810 197 1 3021 .36 41 12 3.3¢| 2.93
October..........| 17,880 220 } 1,786 - 2.15 2.48 28 | 8.70 | 6.22
November. .. .... 2,070 560 911 1.10 1.23 64 1.92 .69
December... ... .. 3,640 410 ¢ 1,007 :1.21 1.39 51 2,741 1.35

The year....... | 17,880 ’ 197 1,008 1.21 |16.50 | 38 | 43.67 | 27.08
! ; -

1899. ‘ ‘ !
January......... 8,540% GOOX 14770178 | 2.05 | 67i 3.07 ‘ 1.02
aFebruary (26da.)| 8,170 ; 480 1 2,257 | 2.72 2.83 551 5.13, 2.30
March...........[..... L. i ........ ‘ b3 ,200 b3.85 " b4.44 70 ’ 6.36 1.92
April............ 1,570 | 40 | 771 | .03 ‘ 1.03 64| 1.60 | .57
May............. 2820 | 220! sm7| 60 | .7 oo ‘ 424 3.47
June............ 340 ‘ 190 223 .27 ‘ .30 9 1 3.44 1‘ 3.14
Jaly......o 195 170 ‘ 178 | .21 | .24 10 2.40 | 2.16
August.......... 640 155 | 202, .24 28 6 | 4.77‘ 4.49
September... . ... 1,340 | 170 | 231 .28 .31 9| 3.58 | 3.27
October... ... ... 200 | 160 \ 178 | .21 24 10 2.34 | 2.10
November....... 1,230 ‘ 160 229 .28 .31 42 \ .73 ‘ .42
December.... .. .. 820 ’ 175 J 240 .29 .33 18 i 1.83 ’ 1.50

‘ I
The year....... ‘ ......... ;‘ b814 | 5.979 fb13.13 33 ‘ 39.48 $26.35

aRun-off and precipitation for 28 days.

bApproximate.
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Estimated monthly discharge of North (of James) River near (lasgow, Va.—Con.
Y g

?‘ Discharge in second-feet. [ Run-off. [ Precipitation.
[l,, } . I \ ; . 1 ,,,,,, _
Month., ] - i ‘;Second—it‘. Depth c];?{ } In Loss of
A . l\lean. S(]I.)(;:li. iné}n]es. pl‘e(:‘,ipi- ‘ inc}les' incllr]lesn
tation. !
[ ] 1 ;

1900. [
January......... 6,910 310 1,010 1.22 | 1.41 48| 2.95 | 1.54
February........ 7,670 375 | 1,854 |2.23 | 2.32 51| 4.59 | 2.27
March........... 7,570 760 | 2,093 | 2.52  2.91 | 92| 3.17 . .26
April........... 2,240 480 960 | 1.16 . 1.29 47| 2.74 | 1.45
May............. 1,630 330 594 | 71 | .82 | 93| 3.54 | 2.72
June............ 4190 330! 1011 1.22 | 1.36 2| 5.67| 4.31
July............. 650 250 350 .42 | .48 | 16| 3.08| 2.60
August.......... 280 | 215 2260 .27 | .31 21| 1.46] 115
September. . . . . .. .. 1,520 200 275 | .33 .87 S| 4.39 | 4.02
October.......... 3020 210 405 .49 |56 14| 4.12 | 3.56
November. .. .... ! 7,570 ( 250 | 762 .92 r‘ 1.03 | 343 3.00| 1.97
December.. .. .. .. ‘ 4040 | 310 882 ‘ 1.06 1.2 53| 228 1.06

‘ 1 :
The year.......J 7 670 200 869 1.05 “ 14.08 34 ) 40.99 } 26.91

d |

1901, ; % '

January. ... ..... © 3,602 280 751! .90 | 1.04 411 2.55| 1.51
February........ 400 280 | 339, .4t | .43 | s8 49| .06
March........... 7,050 280 | 1,757.12.11 | 2.4 62 3.93| 1.49
April......... ... - 12,170 720 | 3,124 13.76 | 4.20 59| 7.08| 2.88
May.............. 12170 650 | 1,096 | 2.40 | 2.77 45| 6.18 | 3.41
June............ 14,020 685 | 2,246 | 2.69 « 3.00 | 52| 5.72| 2.72
July............. 2,100 400 847 [1.02 | 1.18 | 22 5.36 | 4.18
August.......... 7,050 330 | 1,793 | 2.16 | 2.49 33| 7.47| 4.98
September. . . . . .. 3,008 450 724 .87 .97 29 3.30/ 2.33
October........... 845 280 305 | .48 | .55 92| 60| .05
November. . . .. .. 450 250 | 289 .35 | .30 | 27 1.46| 1.07
December.. . . ... [ 24,060 | 280 | 3,240 | 3.90 | 450 50 | 7 60? 3.10

The year..... .. I 24,060 250 | 1,418 | 1.75 | 23.96 | 46 | 51.74 | 27.78
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Estimated monthly discharge of North (of James) River near Glasgow, Va.—Con.

LHIYDROGRAPHY OF VIRGINIA.

i Discharge in éecond-feet. Run-off. Precipitation.
i Per
Month. ‘ Maxi i 1 Mean. Secog;i-ft. D?ﬁth ceoy%t. In LO?‘; of
aximum. Inimum. per X L | inches. 5
‘ sq. mi. | inches. prectpi- inches.
‘ ] . tation.
1 | ]

1902. ‘ i ‘
January......... ‘ 6,438 500 | 1,666 |2.00 | 2.31 | 73| 3.17 .86
February........ | 16,6801 500 | 2,628 |3.16 | 3.29 | 68| 4.81 | 1.52
March........... 14,220 . 885 | 2,881 |3.47 | 4.00 | 127 | 3.14  — 86
April.. ... o 3,80 | 500| 1519, 1.83 | 2.04 | 128| 1.59 | —.45
May....o........ . 580 207 | 419 .50 58 18] 3.20 2.62
June............ (1,320 235 340 | .41 46 15| 3.15 2.69
July...... . ... . 40 Rt 194 .23 27 12| 2,18 1.01
August.......... \ 207 | 125 181 .22 25 | 16| 1.60 | 1.35
September. . . . ... f 150 | 125 129 | .15 17 3.04 | 2.87
October.......... 500 | 125 210 .25 .29 3.54 | 3.25
November. ... ... I 1,260 137 324 | .39 44 11| 3.84 3.40
December... . .. .. 4,680 440 | 1,140 | 1.37 | 1.58 51| 3.10 | 1.52

|
The year.......| 16,680 125 J 969 ‘ 1.16 | 15.68 ! 43 | 36.36 | 20.68

1903. ‘

January......... 10.,650 685 | 2,013 \ 42 | 2.79 62| 4.49 | 1.70
February........ 16,150 | 1,395 | 3,076 | 3.70 | 3.85 71| 5.46 1.61
March........... 8,950 | 1,295 2,788 : 3.35 3.86 751 5.14 1 1.28
April............ 3515 | 1,200 2,014 \ 2.42 .| 2.70 75| 3.63 .93
May............. 1,105 | 480 664 ‘ .80 .92 69| 133 4
June............ 4,350 467 | 1371 11.65 | 1.84 21] 8.711 6.87
July............. 2,100 300 7701 .93 | 1.07 27| 4.02! 2.95
August.......... 1,845 200 395 .48 .55 14| 4.03; 3.48
September. . . . . .. 6,150 | 250 821 .99 | 1.10 32| 3.48| 2.38
Octoher.......... 1,060 ! 300 413 | .50 .58 24| 2.38 1.80
November. ... ... 415 225 308 | .37 41 31| 1.33 .02
December... ... .. 840 250 330 | .40 .46 34| 1.36 .90

The year........| 16,150 200 | 1,247 | 1.50 |20.13 | 44 |45.36 | 25.23
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Estimated monthly discharge of North (of James) River near Glasgow, Va.

‘ Discharge in second-feet. ] Run-off. j Precipitation.
Month. i R . ,}Second-f’o Depth cIe)!?tr. l In & Loss of
I Maximum. | Minimum. Mean. ' per . in of inches. n
| SG. I, inches. | precipi- inches
}' tation. {
—
1904. ; J
January......... 3,020 179 646 | 0.777 { 0.896 @ 43 ‘ 2.07 ] 1.17
February. ....... 14,310 1 380 | 2,555|3.07 | 3.31 | 168 } 1.97 |—1.34
March........... | 6,370 | 685 1,218 1.47 | 1.69 | 60 281 ( 1.12
April.... ... 3,360 410 890 | 1.07 | 1.19 . 37 3.22 203
May............. 6,370 | 615 1,175 1.41 | 1.63 i 38 ; 424 2.61
June............ 3,270 440 974 [1.17 | 1.31 | 24 5.36| 4.05
July............. 1,105 242 404 | 486 | 560 | 16 3.40 | 284
August.......... ] 1,240 179 370 | .445 | 513 ‘ 20| 2,52 2.01
September. .. .. .. . 3200 125( 170 .205| .229| 13 1.82| 1.59
October.......... 179 125 1581 190 1 .219 ‘ 36 61| .39
November. . ... 265 | 142 183 | .220 2as . 21 L6 .92
December.. .. . . .. 380 | 142| 222 267 .308' 12 2.56 | 2.25
SR T -
The year.......| 14,310 | 125, 747 | .898 / 12.10 | 38 |31.75 | 19.65

Estimated monthly discharge of North (of James) River near Glasgow,

Va. -

Run-off.

Discharge in second-feet. J
|
Month. : ¥ Second-feet Depth
Maximum. | Minimum. Mean. | per ; in
| sa. mi inches.
S o _ R S
1905,
January..................... .. 3,050 300 705 .848 .978
February....... ..... ... ... ..... 1,455 300 547 658 .685 .
March. ........................ 7,870 925 | 1,928 232 | 2.68
April. ... 925 435 596 | 717 .800
May. .o 5,850 378 | 1,040 1.26  1.45
June. . ... . 4,530 300 834 .00 1.12
Y 14,760 530 | 2,032 45 | 2.82
August.. ... 530 350 431 519 598
September.................... .. 465 185 204 | 354 395
October......................... 350 185 240 289 .333
November...................... 250 250 260 | 301 .33
December....................... 3,570 250 949 114 . 1.31
R B
The year........0...ccouevrn.. 14,760 185 821 { 988 13.50
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JAMES RIVER AT HOLCOMB ROCK, VA.

This station was established by the Willson Aluminum Company,
of Holcomb Rock, Va., in 1899, in connection with measurements
to determine the horse-power available at that point. During 1899
the records were fragmentary, but at the commencement of 1900
daily records were taken, which have been furnished to the United
States Geological Survey through the courtesy of George O. Seward,
general manager of the company. The gage consists of a copper
float, 8 x 8 x 8 inches, with a vertical rod 114 inches square attached
to it. The rod, which extends up through the power-house floor, is
graduated to tenths of a foot. The copper float is enclosed in a 12-
inch box which rests solidly on the bottom of the river. The box is
perforated, so that the water in it will always stand at the same level
as the water in the river, while the float, being inclosed, is not in
danger of being broken by floating timber. The fluctuations of the
river are read directly from the rod, which moves up or down with
the float as it responds to the variations in the height of the river.

Daily gage height, in feet, of James River at Holcomb Rock, Va.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.4 1.7 7.9 3.6 2.3 1.9 1.65 | 1.0 .6 .6 1.35 | 2.4
1.4 1.5 9.85 1 345| 2.2 1.8 1.7 1.0 .6 .6 1.3 2.25
13 1.5 7.1 3151 2.2 3.5 1.55 .95 6 .6 1.3 2.15
1.3 1.6 565 305 2.0 2.1 1.6 .95 .6 65| 1.3 4.6
1.1 18 4751 27| 20 1.8 1.45 .95 .6 .6 2.2 9.3
1.281 1.6 4.1 2.6 2.0 1.7 1.4 | 1.06 .6 .6 1.8 5.7
1.3 1.5 3.8 | 2.5 1.95| 1.7 1.4 .9 .6 7 1.6 |......
1251 1.8} 395| 2.4 1.8 1.6 1.3 .9 6 5 1.4 ...
128| 243 | 3.85| 2.35| 1.8 1.6 1.3 9 .6 7 1.4 3.35
1.23| 2.5 3.6 2.2 1.8 1.65| 1.2 .8 .6 .9 1.3 3.1
1.281 2.5 3.5 2.1 1.7 1.6 1.15 .8 6 .8 1.35| 2.7
1.75| 5.3 3.3 2.1 1.7 1.4 1.15 .8 .6 .8 1.5 2.45
258110451 295 205 1.7 235 1.2 .85 5 .8 1.2 2.25
2.65) 8.6 2.8 2.0 1.75 ] 2.4 1.1 .8 .3 1.0 1.2 2.16
2.3 6.45 | 2.6 1.8 1.6 2.05 1.1 7 .3 1.0 1.1 2.0
203 48 | 265 1.8 1.6 4.5 1.0 5 | 215 1.3 11 1.85
1,83 4.1 2.6 1.8 1.6 6.1 .9 .5 1.9 1.15] 1.1 1.8
1.7 3.3 255 | 3.55| 1.6 6.9 .9 451 1.3 1.05] 1.1 1.7
3.5 2.8 2.6 4.351 1.85| 6.15 .9 4 951 1.0 1.1 1.6
9.85| 2.55| 7.95| 4.7 1.9 5.35 .9 7 .6 1.0 1.1 1.6
9.3 2.4 |11.0 4.8 225 3.4 9 .45 K 1.0 1.0 1.5
6.0 8.1 8.0 585 1.8 2.75 9 .6 R 1.0 1.0.| 1.5
433 9.35| 595| 545] 1.65] 2.45] 1.1 75 6 1.0 95| 1.5
345 | 7.06) 4.9 4.6 1.8 2.4 1.1 .6 71101 9 1.5
295 5656} 445 | 4.0 2951 2.3 1.35 a .55 | 5.55 9 1.5
2.5 4.65 | 4.4 355 3.45] 1.95| 1.9 N .6 3.05) 825 1.5
2.25| 3.9 4151 3.2 295 1.8 1.6 .85.] .6 2.35 | 13.0 1.55
2.0 3.55 | 4.1 28| 23} 1.75]| 1.8 .65 .6 2.0 7.3 1.6
1.9 |...... 4.1 2.5 2.2 1.7 1.6 .6 5 1.9 4.2 1.5
155 |....... 3.9 2.5 2.2 1551 1.5 .6 .5 1.55| 3.25| 1.5
1.6 |....... 3.7 |...... 1.95)...... 1.35 NI P 1.5 ... 1.5
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Daily goge height, in feet, o] James River at Holcomb Rock, Va.—Con.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1901.

.............. 1.5 1.6 12 { 28| 3.0 | 46 | 2.9 1.4 | 5.5 | 2.2 1.0 1.0
.............. 1.5 1.6 1.2 2661 2.8 3.7 2.1 1.4 4.8 1.8 1.0 1.15
.............. 1.5 1.65| 1.2 8.6 | 255 3.5 275 | 1.4 | 3.4 1.6 1.0 1.6
.............. 1.5 1.9 1.2 111.6 2.4 3.2 2.7 1.4 2.7 1.5 1.0 1.7
.............. 1.5 1.7 1.2 7.9 2.2 2.75 | 2.6 1.5 2.25 | 145} 1.0 1.8
.............. 1.4 1.7 1.2 6.1 2.2 | 285 2.5 6.3 2051 1.5 1.0 1.8
.............. 1.4 1.7 1.4 5.9 2.05( 4.56| 2.4 |11.0 1.9 1.45| 1.0 1.8
.............. 1.4 1.7 14 | 85 | 20 | 40 | 2.35| 565 1.7 1.35 | 1.0 1.95
.............. 1.35 | 1.7 1.3 44 | 2.0 3.25 | 2.151 8.7 1.7 1.3 10 | 2.1
.............. 125 1.7 1.3 3.7 2.35 ] 2.9 2.0 2.7 | 1.5 1.3 1.0 2.05
.............. 1.6 1.8 | 8.2 325 4.1 ( 2451 1.9 2651 1.9 1.3 1.0 | 2.0
.............. 9.0 1.8 9.7 2.95| 3.8 2.3 1.65( 2.8 1.7 1.3 1.0 1.9
.............. 8.7 1.7 | 5.75) 2.65| 3.3 | 2.6 1.6 2.8 1.7 1.3 1.0 1.8
.............. 5.6 1.6 435 3.95] 255 | 2.4 1.5 6551 165 1.4 1.0 1.8
.............. 4.3 1.55 | 3.6 9.15 | 2.3 4851 43 | 9.75| 1.4 1.3 1.0 |13.0
.............. 3.6 1.6 3.15] 6.9 2.2 121 4.6 8.95 | 1.55 | 1.25] 1.0 }10.0
.............. 31561 1.7 | 26 | 55 | 2.1 | 9.25| 4.65) 6.5 1451 1.3 1.0 | 6.0
.............. 2.7 1.8 2.4 4.9 2.0 7.65| 415 5.8 166 1.3 1.0 4.0
.............. 2.35) 1.55| 2.3 4.3 | 2.0 6.0 405 4.9 1.55| 1.3 1.0 3.5
.............. 215 1.5 3.4 | 9.7 1951 4.8 3.7 4.0 159| 1.3 1.0 | 3.0
.............. 1954 1.5 3.55 1545 1.9 4.4 3.15| 3.4 1.2 1.3 1.0 3.0
.............. 1.9 1.4 3.45 | 10.6 6.6 4.4 2.55 1 2.95| 1.5 1.3 1.0 2.9
.............. 1851 1.4 315 85 |14.75| 44 | 2.0 | 265 1.5 1.05, 1.0 | 2.8
.............. 1.8 1.3 | 265, 695! 88 | 4.4 19 | 2.9 135 1.0 1.85 2.8
.............. 1.8 1.3 2.5 6.2 6.35 | 4.4 1.9 355} 125 1.0 1.6 2.7
.............. 1.8 1.3 | 2.55| 5.3 61 | 295 1.9 3.45 | 1.2 1.0 1.55 | 2.7
.............. 1.8 1.35 | 6.5 465 | 745 2.85| 2.0 3.4 1.2 1.0 1.35 | 2.7
.............. 1.8 1.3 5.8 39 | 9.7 1 25 1.85| 3.45| 1.3 1.0 1.2 | 2.7
.............. 1.7 |......] 435| 36 | 85 316 15 | 29 | 2.3 951 1.1 2.5
.............. 16 [......] 3551 3.2 6.851 3.0 1.4 245 | 2.6 1.0 11 2.0
.............. 1.6 |.......] 805 ......] 5.4 |......] 1.4 2.754......., 1.06|......| 1.2
58 [19.0 [....... 1.9 1.6 1.8 1.15 9 1.35| 0.8 | 2.6

5.25|16.4 |....... 1.8 1.5 1451 1.2 9 1.55 9 3.45

5.8 81 |....... 195 1.5 1.3 1.0 R 2.05 851 4.25

515 | 6.051....... 1.9 1.4 1.2 1.15 9] 2.25 9 4.9

4.1 51 {....... 2.0 1.4 1.2 1.1 9 2.25 95| 4.7

3.7 4.5 ..., 1.8 1.4 1.2 1.2 .9 2.1 1.15] 4.65

3.35 435 ....... 1.8 1.3 1.25) 1.2 9 1.55| 1.05| 3.65

3.2 4.8 J ....... 2.0 1.3 1.0 1.1 9 1.1 1.0 3.0

3.05) 5.8 ...... 2.0 1.3 1.2 .95 9 1.15| 1.15] 2.55

255 7.2 |....... 1.8 1.2 1.15 45 9 1.1 1251 2.3

2.35| 6.8 |....... 1.8 1.2 1.25 .95 851 1.061 1.05| 2.1

2.3 6.4 [....... 1.7 1.2 11 .8 .85 | '1.65 .8 1.95

2.2 6.2 1....... 1.7 1.65 | 1.05 .85 851 1.9 1.0 | 2.06
2.1 6.6 [...... 1.7 1.6 1.0 95 0 1.2 1.0 2:25

2.0 6.2 |....... 1.6 1.5 1.1 .95 .6 1.1 9 3.35

1.9 495 1....... 1.5 1.8 1.1 1.1 8 1.2 1.0 3.3

1.9 455 1. ...... 1.5 1.65 9 .55 511 1.05) 5.5

1.9 3.9 |....... 1.5 1.35 .85 .6 757 1.0 1.0 6.25

1.8 3.55 |....... 1.3 1.4 .95 .95 .8 1.1 1.0 4.25

1.7 34 |....... 1.3 1.35 .0 .85 .85 1 1.2 1.4 3.4

215 3.0 |....... 1.55 1.2 1.2 .75 0 115 1.55| 2.8

2.6 3.1 |o...... 1561 1.2 1.1 .75 .95 9 1250 2.9
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Daily gage height, in feet, of James River at Holecomb Rock, Va.-—Con.

Day. Jan, | Feb, | Mar, | Apr. | May, | June, Aug. Oct.
1.55 | 1.35 7 R
1.55 ] 1.15 Nl .8
1.6 1.15 .9 .85
1.7 1.55 .75 .75
1.7 1.6 .8 .05
1.8 1.4 .8 1
1.65| 1.5 .8 2
1.6 1.6 9 9
1.6 |....... .65 .8
3.8 1.35 . 1.
3.3 1.3 1.2 1.
3.2 1.3 1.2 1.
3.0 125 1.2 1.
2.85 1.4 1.4 .
2.7 1.3 1.4 1.
2.55 1.35} 1.3 1.
2.5 205 1.0 1.
2.35 2.0 1.3 1.
2.25 1651 1.2 1.
2.2 1.5 1.2 1.
2.15 1.5 1.2 1.
2.05 1.45| 1. .
1.95 1.35 ¢ 1. 1.
1.9 . 1.351 1. 1.
1.9 2.3 .4 1.3 1. 1.
2.0 2.15 .5 1.3 1. 1.1
2.1 205 4 1.3 1. 1.
2.1 1.9 5 1.3 1. 1.
1.8 1.76 .3 1.4 1. 1.
1.7 1.8 .5 1.35] 1. 1.
1.7 1.7 4 1.3 1. 1.
1.7 1.8 .25 1.3 1. 1.
1.65 | 1.85 .45 1.3 1. 1.
1.75 ) 1.95 .35 1.25 ¢ 1. 1.
1.8 2.3 .25 1.25 7 1. 1.
1.7 5.0 i 1.2 1.1 1.
1.8 6.25 2 1.2 1. 1.
1.8 6.2 .35 1.2 1. 1.6
1.8 5.75 .75 1.2 1. 1
1.7 ... .85 1.2 1.
1904,
1. 1.3 1.7 |....... 2.3 4.0 3.8 2.01 1.25 .95 .75
2. 1.4 1.7 ... 2.6 3.7 7251 1.8 1.4 .95 .25
3o 1.1 1551 ...... 2.5 3.15] 88 1.7 1.3 0 15 .
4o 1.2 1.5 |....... 2.5 2.8 6.7 1.65| 1.3 .85 .8 1.
[ 1.65 1.6 |....... 2.4 265} 5.0 1.6 1.3 0 .8 1.
6. 155 1.55| 3.06) 2.25| 2.5 6351 1.65] 1.3 0 4 1.
T 1.4 225 4.5 2.2 235 325 1.56| 1.3 9 .85 1.
8. 1.4 305| 895 225! 2.65( 3.25| 1.4 1.6 .9 .75 1.
Q. o 1.4 3.6 6.8 | 2.55| 2.8 | 2.7 1.4 1.3 .8 .25 1.
0. 135 3.05| 495! 3.25| 3.15| 2.55| 1.4 1.4 .9 .75 1.
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Daily gage height, in feet, of James River at Holcomb Rock, Va.-—Con.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.4 | 2.4 |74.06) 3.15| 2.9 | 2.35| 1.45 1.9 651 85| .7
1.35 | 2.1 3.3 2.85| 2.65| 2.2 1.6 1.9 .95 .85 .8
1.3 2.0 3.3 2.65 | 2.4 2.1 1.5 1.5 .95 .75 2
1251 1.85| 3.1 2.45| 2.3 1.95| 1.45| 1.2 .95 75| 1.15
1.1 1.6 2.8 | 2.25] 2.3 1.75 | 1.25| 1.4 1.0 .8 .85
1.2 1.8 2.8 2.25| 235 | 1.8 1.3 1.45| 1.0 .0 9
851 1.6 2.65 ) 2.06] 2.3 2.1 1.25] 1.3 .95 .45 9
1.3 1.45| 2.5 2.1 2.5 1.85| 1.2 1.5 15 T .8
1.15] 1.6 2.35 | 2.05110.0 1.95) 1.0 9 .9 .6 .8
115 1.7 215 195 805 | 1.8 1.2 1.35 9 .65 .2
1.2 1.6 2.2 1.8 55 2.6 1.1 1.05 9 .85 .95

1.7 4.3 2.5 1.2 1.3 8 .95 15
1.7 3.6 2.1 1.3 1.3 8 1.0 .8
1.7 3.1 1.9 1.2 1.15 .8 9 .8
1.6 3.06 1.8 1.4 1.15 .45 .75 9
1.6 3.15 | 1.6 1.4 1.057 1.1 v .8
2,65 3.3 1.6 1.25( 1.0 .85 .75 .85
8.75 1 3.3 205 1.3 1.0 8 7 9
5.9 2.8 2.1 1.55 | 1.1 7 8 .85
485 | 2.5 2.15| 1.4 9 i .05 75
....... 24 ... 1.0 1.0 |....... 3
2.2 145| 2.3 1.7 1.7 1.2 7 1.15
1.9 1.4 205 1.65] 1.6 1.65 7 1.1
2.0 1.3 1.8 1.8 1.6 1.8 75| 1.0
1.9 125 1.7 1.7 1.8 195 1.0 3
1.9 1.35| 1.65] 1.9 1,95, 1.75 .9 .8
2.06 1.3 1.6 2.4 1.3 1.6 .85 1.05
281 1.1 1.5 6.55 ] 1.656 | 1.4 .8 1.0
2951 15 1.45] 48| 1.6 1.3 .65 1.0
2.65| 155 1.35] 4.5 1.8 1.2 .65 1.0
2.45 | 155} 1251 2.8 1.6 .65 75| 1.06
2.3 1.6 1.0 2.45) 1.6 1.2 .8 1.0
2250 6.7 1.25 2.8 1.6 1.2 1.1 5
2.2 9.5 1.3 11555 125 1.2 105 1.0
2.3 6.3 1.2 |13.6 1.6 1.2 1.0 .85
2.15| 8.8 1.2 9.65| 3156 1.2 75 .85
2.0 8451 1.2 6.5 2.3 1.2 1.05 9
1.8 7.3 1.2 4.7 2,06 (...... .95 .9
18| 525 1.0 3.6 1.9 ... .95 .8
1.7 4.3 1.3 2.9 1.75 | ... .85 .2
1.6 3.551 135 2.6 1.55 1....... .85 .85
1.6 295 | 1.65| 2451 1.65)....... .8 .9
1.5 2.6 2.55| 2.5 1.5 |...... 7 9
1.55| 2.35| 2.3 2.6 1.55 |....... .85 .9
1.6 215 3.0 355 1.3 |....... .8 .9
1.4 2.0 571 2.9 135 |....... .8 .9
145] 1.8 | 43 | 24 17 | ) 9 .35
145 | 2.0 2.8 2.15 95 ... 951 1.0
1351 205| 235, 1.95( 1.5 |....... .85 .85
1.5 2.1 2.05| 1.5 145 | ...... .95 .85
1.5 2.1 1.8 1.6 1.25 (..., 1.2 .85
....... 215 ......0 1.9 1.2 ... L1
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JAMES RIVER AT CARTERSVILLE, VA.

A gaging station was established January 1, 1899, by Prof. D.
C. Humphreys at the highway bridge crossing the James between
Pemberton and Cartersville, 300 yards from the railroad station
and 50 miles above Richmond, Va. The original wire gage was
attached to a horizontal gage rod fastened to the bridge, and was
referred to a bench mark, the top of the lower end of the fourth
floor beam from the right bank, which was 32.04 feet above the zero
of the gage. The original wire gage was replaced by a standard
chain gage installed July 24, 1903. The length of the chain from
the end of the weight to the marker is 37.98 feet. Bench mark
No. 1 is a standard copper plug set in the capstone on the upstream
side of the right abutment. It is inclosed by a ring of white paint
and is marked by the letters “B. M. U. S. G. S. Hydro.” Its eleva-
tion is 31.77 feet above gage datum. Bench mark No. 2 is a spot of
white paint on the inner eyebar of the lower chord of the bridge,
under the pulley end of the gage box. Its elevation is 82.95 feet
above gage datum. To provide for readings over 10 feet, two addi-
tional markers, respectively ten and twenty feet below the first, have
been placed. The gage is attached to the timbers of the second span
from the right bank on the downstream side, at the same height as
the hand rail. Discharge measurements are made from the lower
side of the old wooden 6-span highway bridge. The initial point for
soundings is the lower corner of the right end post, downstream side.
The channel is straight for one-third mile above the station and for
one mile below. ‘Both banks are high and will overflow only at ex-
treme flood stages. The bed of the stream is composed of rocks
and sand, and is quite permanent. The gage is read once each day
by B. W. Palmore, the postmaster at Cartersville. '
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Discharge measurements of James River at Cartersville, Va.
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Al f M G Dis-
Datg. | Hydrograpber. seﬁ?o%. vel::igy. heiz%let. cha.lrsge.
1897. Sq. feet. Ft. per sec. Feet. Sec.-feet.
September 8..... | F. H. Anschutz........... 801 .75 a0.42 603
1898.
July 16......... D. C. Humphreys......... 760 1.74 al.04 1,323
1899.
January 3....... F. H. Anschutz........... 3,187 2.24 3.82 7,156
June 23.........| D. C. Humphreys......... 1,862 1.44 1.46 2,686
1900.
April2......... D. C. Humphreys......... 3,860 2.46 4.74 ] 9,469
June30........ .0 . .do.. ... 2,228 1.81 2.35 4,049
August 8........ | ... do.. ... 1,182 1.28 0.97| 1,515
August 24..... .. E.W. Myers............. 1,199 1.17 1.00 1,405
December 22.. . .| D. C. Humphreys......... 1,908 1.76 2.08 3,360
1901.
July 26......... D. C. Humphreys......... 2,182 1.89 2.36 4,136
August 9........ cdol oo 6,593 2.98 8.00 19,700
1902.
July 15......... D. C. Humphreys....... .. 1,488 1.35 1.10 2,008
August 25.. ... .. cdoo 1,277 1.16 0.80 1,482
1903.
March 30....... { E.C.Murphy............ 7.961 3.06 10.00 | 24,380
May 22......... E.W. Myers............. 2,339 2.03 2.42 4753
May 23......... codoo 2,292 2.08 2.42 4777
July 23.......:. B.S. Drane.............. 1,952 1.75 1.90 3,414
September 26.... | Paul and Sawyer.......... 1,798 1.81 1.81 3,264
December4..... | W. (. Sawyer............ 1,460 1.44 1.29 2,105
1904.
June 23......... R. H. Bolster............. 2,546 1.96 2.84 4,994
September 13.... . ... do................ ... 1, 202 1.08 .75 1,301
October 3....... coodo 1,169 .96 .70 1,117
October 22.. .. .. J.C.Hoyt............... 1,265 1.11 .85 1,405
1905.
March 17... ... A.H. Horton............. 3,998 2.41| 460 9,468

aGage height notriz;(;él{rate.
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Daily gage height, in feet, of James River at Cartersville, Va.

i

Day. Jan. | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
i

6.05 | 3.0 2.3 1.53 1 1.3 1.4 1.3 4971 1.2
562 2.8 2.2 1.35 | 1.1 1327 1.15] 415 1.2
5.15( 2.8 2.7 1.251 1.0 2.9 1.1 3.6 1.2
4.65] 3.05| 2.4 1.12 .9 1.44) 1.1 53 1.2
4.6 2.8 2.27 | 1.22 85| 1.35 | 1.1 3.3 1.2
4.25| 2.8 2.1 1.251 2.3 116 1.05| 2.8 1.2
4.15] 3.65 | 2.05| 1.3 2.0 1.15| 1.0 2.5 1.2
9.55 | 4.5 1.97] 1.47| 1.45] 1.3 1.8 2.2 1.15
8.5 5.0 1751 1.2 1.35| 1.6 2.0 1.95] 1.1
8.15| 6.2 1.8 1.15 | 1.1 14442057 1.8 | 1.0
7.12] 6.5 2.0 1.06 | 1.0 1.27 ) 1.5 1.6 1.0
6.15 ] 7.3 2.3 1.24) 1.25| 1.2 1.4 1.5 1.1
4.9 5.05 | 3.1 1091 119 1.3 1.3 1451 3.15
4.7 5.65| 3.45| 102 1.09| 131} 1.2 1.7 2.8
4.5 515 3.4 1.0 1.1 1.131 1.1 1.5 3.1
415 515 3.47, 1.07] 2.64| 1.05] 1.1 1.3 2.9
407 445 3.0 1.0 212 1.0 1.0 1.3 2.8
3.95 3.9 2.1 1.04| 1.4 92| 1.2 1.25] 2.4
3.7 3.65] 2.0 1.16 1.3 851 1.1 1.25 | 1.8
3.6 3.4 1.78 1 1.05] 1.15| 3.4 1.0 1.25) 1.8
3.55| 3.17| 1.7 88 97| 5.4 981 1251 1.6
3.47| 2.8 1.5 82 .8 3.4 97| 1254 1.5
3.32} 2.8 1.48 .8 .8 2.65 981 1251 1.45
3.17 | 2.7 1.4 7 82| 2.1 1.0 1251 1.6
3.08) 2.5 1.4 7 76| 1.3 1.0 125 1.8
3.06) 245 1.7 8 66 ) 3.5 98} 1.25] 2.0
3.2 2.45 2.1 2.23] 7.0 2.35 97 | 1.2 2.1
3.25] 2.15] 1.6 2.3 6.45 | 1.7 971 1.2 2.0
3.3 2.05 1.4 1.33| 3.5 1.4 97 | 1.2 1.8
3.1 2.2 1.8 1.4 2.7 1.3 97 | 1.2 |el.75
....... 2.25 ... 17 1.84 ..., 97 (......1 al .65
2.1 7.8 475 | 3.5 2.65| 2.3 1.75 .86 94| 1.77| 6.56
1.75[15.65 | 4.73| 8.3 2481 2.0 1.53 .81 94 162 3.79
1.5 [12.9 4.45 | 3.2 2251 2.0 1.3 .66 94| 1.62| 3.24
2.25] 9.5 4.2 3.0 2.55 | 1.95{ 1.22 64| 1.24| 2.86| 9.41
B 242 | 435 755 4.0 2.9 2.6 1951 1.15 61 1.14] 2.22 [11.2
6. 2.2 4.0 6.4 3.75| 2.8 2.25] 1.8 1.1 56 1.04) 2.17 | 11.06
Tovoii i, 2.1 3.9 54 | 3.5 275 215 1.7 1.0 .56 99 2.07 |-7.91
8 185 3.15| 5.1 3.4 2.75 | 2.0 1.55 97 .46 991 1.92]. 581
Qo 1.8 2.9 5.1 3.2 2.5 2.3 1.5 .95 .46 99| 1.82| 5.46
W 1.6 2.9 5051 3.1 2.6 2.15 1 1.48 .95 .56 94 1.64| 4.96
W 3.65 | 3.4 4.8 3.0 2.6 1.95 | 1.47 .81 .56 96 1 1.59 [ 3.9t
12,00 4.4 345 4.4 3.1 2.5 165 1.3 8 .46 941 147 3.43
13 4.2 7.3 4.0 3.5 235| 5.0 1.27 78| 2.5 84| 1.45| 3.21
M. 4.1 9.33 ] 3.6 3.3 225 3.78  1.27 72| 4.4 2.24 ) 1.44| 3.06
B 4.0 |12.2 3.4 3.1 2.15| 5.0 1.25 71} 4.6 1.49 ) 1.4 3.01
16.............. 3.4 8.1 3.4 2.5 2.1 322 1.2 68| 2,461 1.14| 1.39, 2.81
1700 2.8 6.05| 3.4 2.5 2.0 110.6 1.1 63 | 3.21 84| 1.39| 2.41
18 ... ... 2.4 5.3 3.6 |11.15| 1.95{10.2 1.1 63| 2,861 1.14| 1.38| 2,28
19,0 4.3 4.5 4.2 8.2 2.4 9.0 1.1 8 213 1.19] 1.36| 2.25

aRiver blocked with ice December 30 and 31, 1999,
bRiver blocked with ice January 1 to 12, 1900.
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Daily gage height, in feet, of James River at Cartersville, Va.—Con.
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Day. J:n'l. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.21 63|.1.96| 1.09| 1.32] 2.21

1.14 68| 1.26) 1.04| 1.3 2.14

1.07 73| 111 947 1.29| 2.06

1.17 .93 96 1.14} 1.26 | 2.1

1.8 98| 101} 1.64| 1.22} 2.0

1.7 1.23 09 |10.84 | 1.22 | 2.75

1.4 .93 98| 6.92| 3.32| 2.5

2.8 78| 96| 4.64 |15.07 | 2.22

2.8 1.13 .96 | 3.64 | 18.0 2.1

23 | 1.08) .96 269 7.92| 2.0

2.25 .8 96| 2.69 | 7.57] 2.0

1.95| 1.01|....... 2.34 ... 2.0

4.9 3.4 411 5.7 1.53 | 1.61

4.45) 1.8 5.3 4.1 1.5 1.6

475 1.8 6.23 | 8.75 | 1.5 3.0

4.35] 1.62| 489 3.12| 1.48| 4.52

4.05| 1.55 | 4.03| 2.65| 1.47| 3.38

3.65 | 6.2 3.44 ) 2.55| 1.52| 3.15

3.67|13.61] 3.1 233 148, 2.85

3.7 {11.35| 3.0 2.2 1.48 | 2.7

3.6 7.8 2.82|°2.15| 1.48 | 2.52

2.9 5.28 1 2.71| 2.0 1.47 1 2.35

2.7 588 4.4 2.0 1.47 | 2.82

2.6 [11.28 | 3.85| 1.95| 1.47| 2.73

2.7 9.25| 2.8 | 1.9 1.47 | 2.52

3.02 | 6.68| 2.4 205 147 3.0

5.9 |16.3 2.3 2.05 | 1.4510.0

6.45 | 12.55 | 2.2 2.0 1.45 | 18.25

6.3 |11.88 ] 2.0 198 | 1.43]16.5

7.3 9.7 2.55| 1.85| 133 8.75

6.351 7.95| 3.0 1.75| 1.32¢ 6.5

6.151 6.77| 2.65| 1.73| 1.382| 5.78

5.2 571 2.35| 1.68] 132]b4.55

4.4 4.9 2.2 162 1311540

375 | 427 | 2.15| 162| 1.3 |33

3.15| 5.6 2.1 162! 47 |b3.35

2.8 5.63] 2.06| 1.58 | 3.3 3.45

2.35| 6.3 2.03| 1581 2.4 3.6

2.23| 6.2 2.0 1.55| 215 4.45

2.0 711} 225 1.5 1.9 5.38

218 | 6.55| 9.05| 1.45| 1.85 | 14.82

1.83| 4.4 [10.0 | 1.53| 1.53 |25.39

2.0 401 ...... 1.5 |....... 24.3~

1902, N

) U 16.5 7.5 12290 8.0 345 | 198} 1.7 1:48 .6 1.4 1.8 9.0
Qi 11.2 80 2206 6.4 3.1 N 1.65 | 1.3 55| 1.4 162 6.3
3o 8.5 9.6 |14.0 5.4 3.4 1.68.] 2.0 1.8 52| 1.4 1.52 | 11.4
4o 7.2 8.0 {105 5.2 3.3 1.5 1.9 21 .5 1.0 1.42| 83

aJanuary 13, 1901, approximate.

blce conditions December 21 to 24, 1901.
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Daily gage height, in feet, of James River at Cartersville, Va.—Con.

Day. Jan. | Feb. | Mar, | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1902.

.............. 6.15] 7.05 9.5 5.0 2.8 1.4 1.7 1.7 5 795 | 1.4 {10.95
.............. 5.55| 5.5 9.2 4.7 3.4 1.3 1.4 2.15 8 116.85| 1.38| 9.3
.............. 525 505 | 7.75| 4.8 3.3 1.2 1.4 | 2.0 750 5.6 1.7 | 7.15
.............. 5.0 4921 7.0 7.2 3.0 1.4 1.6 1.9 .6 405] 1.5 6.3

.............. 4881 4.22( 8.7 |10.8 2.7 1.3 1.9 1.3 1.0 3.2561 1.3 5.05
.............. 438 3.8 ! 8.6 8.3 2.8 1.2 1.5 1.6 1.0 2.4 1.3 4.7
.............. 4.0 3.62 9.2 7.6 2551 1.2 1.8 1.7 9 1.6 1.28) 3.9
.............. 3.6 3.5 8.8 7.0 2.4 1.35) 142 1.0 .9 /10.02 ] 1.3 3.6
.............. 3.4 3.6 8.2 652 2.1 1.2 1.33] 1.05 881 5.72 | 1.32] 3.5
.............. 3.3 3.3 8.0 554} 2.3 135 1.2 1.1 73] 3.8 1.22| 35
.............. 3.25 312 872| 5311 2.0 1.3 1.0 1.35 7 2.8 1.2 3.5
.............. 3.0 3.1 7.9 5.1 2.0 2.5 1.0 4.25 6 2.2 1.28 | 4.5
.............. 2951 3.1 |10.7 4.5 2.2 114.35| 1.0 3.15 55| 205 1.2 8.5

.............. 2.9 2.82110.08] 4.4 2151 4.7 1.0 1.45 5 1.871 3.5 7.55
.............. 2.8 1 2.6 9.8 435 | 2.1 3.1 1.0 1.25 b 1.72 ) 422 8.1
.............. 2721 2.7 772 405 1.9 2131 1221 1.2 5 1.65| 3.22| 6.2
.............. 2721 3.1 6.7 3.2 2.38| 1.88] 1.32} 1.0 .6 1.6 2.52| &3
.............. 7150 7.7 6.2 3.6 2.4 1.721 1.3 1.15 ] 1.0 1.52 | 2.4 6.3

.............. 6.121 7.9 5.5 3.5 2.0 1.6 1.2 1.1 7 1.421 2.2 6.15
.............. 4.3 7.0 5.2 3.4 3.0 1.6 1.1 9 .6 1.3 ] 1.9 5.3
.............. 3.6 1102 4.7 3.3 3.4 1.58 | 1.0 R 7 1.3 2.3 4.6
.............. 3.3 [21.8| 43 3.2 3.5 2.0 .92 .8 2.0 1.28 | 9.35 | 4.2

.............. 5.72119.15 | 4.2 3.1 2.4 2.3 .88 821 4.35| 1.2 6.2 3.75
.............. 9.44 (1727 3.9 2.9 2.2 2.0 .8 741 1.75] 6.11 | 5.3 3.2
.............. 101 ......] 54 3.0 2.2 1.98 .78 .8 1.35| 4.0 5.0 3.1

.............. 80 [.....] 72 3.8 | 2.1 1.8 .65 i 1.4 | 23 | 515 3.08

.............. 78 o] 94 .20 | 1.62 66 ......0720 [.......] 3.05
1.66 6111 1.5 1.81| 1.2

2.33) 651 1.39| 1.3 1.25

2.18 | 558 | 142 1.3 1.25

2.23) 398 132} 1.38] 1.29

281 2.83| 1.35] 1.5 1.2

221 243 1.38| 1.65{ 1.23

2280 211 1.5 1.82| 1.25

228 1.8 | 1.5 1.58 | 1.25

1.851 1.73 | 4.3 1.5 1.23

1.71]°1.71| 3.4 1.42] 1.35

1.55( 193 225 1.48] 1.25

1.8t 223 2.1 1.4 1.2

1781 193] 1,92 1.38) 1.35

343 171 1.78] 1.82| 1.65

223 1.68] 1.62| 1.35| 1.58

2.01 | 1.5t 1.5 1.3 1.4

2381 155 1.45] 1.8 1.25

201) 673 215 1.7 1.2

261 845 | 2.0 1.78 ) 1.15

3.31 | 493 1.72 1.72| 1.25

2.28 | 3.68) 1.65| 1.65| 2.05

215 2.95| 1.58 | 1.62| 2.68

1.71 | 2.58| 1.62 | 1.5 2.25

1.551 2.18| 1.5 1.4 1.95

1.43 | 2.03| 1.38| 1.4 1.85

1.43) 1.8 1.35| 1.35 }-1.7
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Daily gage height, in feet, of James River at Cartersville, Va.—Con.

Day. Tan. | Feb. | Mar, | Apr. | May. | June. | July. | Avg | Sept. | Oct. | Nov. | Dec.
1993,
20 41 | 5.0 | 883} 495] 2.75| 452 | 1.55| 1.48] 1.7- | 1.32} 1.3 | 1.8
28 75 | 675| 7.8 | 7.76| 46 | 435 1.43| 5.05| 1.9 | 1.38| 1.25| 1.4
9. 86 |...... 691 8.0 | 3.32) 994) 1.53| 3.68| 2.22| 1.32] 1.25 1.4
30, 845 ...... 1037 6.8 | 298| 81| 1.45[12.15| 1.65| 1.3 | 1.23] 1.55
Bl 835 |....... 11.32 ... 2.9 |....... 153 713 | ...... 1.3 |oae 1.65
59 | 3.8 | 2.55| 1.45] .81 8 65| .85
50 | 5.2 2.52| 1.72] 1.0 75 75 .88
4.32| 7.52| 2.1 | 8.1 9 7 75 .9
3.77 1100 | 1.85| 2.52 85 55 72| 1.0
3.48| 7.4 | 1.7 | 1.58 8 5 8 | 1.0
3.22| 598 1.62| 3.37 7 55 72| 1.6
3.1 | 492 1.48| 2.0 85 55 7| 1.7
6.3 | 4.4 | 1.85] 2.35 85 7 7 1 1.52
492 403] 19 | 1.7 8 65 7 1.3
512 36 | 20 | 1.3 98 55 750 1.38
/ 48 | 33 | 255 1.8 | 1.1 52 8 | 1.28
42 | 2.8 1.52| 1.9 95 5 78| 1.22
3.75 | 2.62| 1.4 | 2.12 78 5 | 1.0 | 1.02
3.42| 2.45] 1.6 | 2.0 | 1.25 5 | 1.45] 1.1
| 3.256) 231] 1.48] 1.9 | 3.8 5 | 1.32 1.15
| 3.12) 218 1.3 | 1.77} 2.43 68] 1.1 | 1.4
| 3.02| 25| 1.38| 1.4 | 1.8 | .68] 1.0 | 1.38
| 3.431 222 1.4 | 2.0 98| .65 92| 2.15
3 513 | 2.18 | 1.3 | 1.95 .98 .55 05| 2.3
10.56 | 2.15| 1.25] 1.9 88| .6 93| 2.22
9.15| 2.32 ] 1.1 | 1.45 82| .6 9 |52.3
6.15] 2.4 | 1.0 | 1.23 95 82| .85 |b2.5
532 2.8 | 1.3 | 1.2 9 82| .88 |23
4.5 | 2521 2.081 t.2 88| 781 .95} 1.48
398 2.18] 2.0 | 1.28 8| 751 .9 | 1.65
355 1.88| 1.55| 1.19 8 781 9 | 1.9
3521 1.8 | 1.62| 1.0 BT 85| 1.8
3.5 | 1.65] 2.06| 1.0 68 62| .85 | 2.0
3.6 | 2.0 | 1.9 .98 82 62! .8 | 2.2
3.45| 2.35 1.95 8 85 7 5| 1.9
3.020...... 1.6 65 |....... 75 [eeinne 1.75
1821 42 | 282| 29 | 16 | 15 | 15 | 1.15
165 33 | 2.1 | 238| 24 | 1.2 | 1.38] 1.1
1.8 | 295| 25 | 218 76 |12 | 1.22| 1.48
1.7 | 222] 2.2 | 2005| 5.12] 1.0 | t.28| 3.3
1781 215 6.5 | 212 3.8 | 1.12| 1.25| 2.58
17 | 1951 5.0 | 2.25( 3.28| 1.1 | 1.22| 4.8
172 ] 1.92| 6.12| 238} 2.32| 1.02| 1.12| 3.52
1.78| 2.55| 9.75| 245 2.08| 1.0 | 1.23| 2.9
172 21 | 5.95| 22| 1.85| 1.0 | 1.28| 2.5
18 | 18| 522] 405 168] 95| 1.22] 2.9
1.7 | 1.5 | 45| 5.0 | 1.58] 1.0 | 1.2 | 2.8
. . 47 | 1.48) 4.05| 3.55| 1.5 | 2.58| 1.12| 2.2
1B iiiiienes 4928129 | 81 | 492| 9.82| 1.38| 7.1 | 29 | 1.58| 2.3 | 1.2 | 2.1
| U 405! 3321 6681 41 (119 | 1.38116.30{ 29 | 1.5 | 1.8 | 1.1 ! 1.8

alce conditions during part of January, 1904.

bRiver frozen December 21 to 23, 1904.

clce conditions during latter part of January and during February, 1905. The river was frozen from bank to bank,
with the exception of & 50-foot channel of open water under the gage. Ice 10 to 12 inches thick.
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Daily gage height, in feet, of James River at Cartersville, Va.—Con.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July, ; Aug. | Sept, | Oct. { Nov. | Dec.
3.78 | 842 1.3 [16.0 7.05) 1.45| 1.58] 1.03| 1.8
3.5 9.6 1.35 | 11.4 8.6 1.3 145 1.2 1.9
3.25 (10.85 | 1.35 | 885! 5.05| 2.5 142 1.15¢ 2.0
2.85] 9.12| 1.35| 6.35| 4.0 3.7 1.2 115} 2.4
2.7 712 1.3 515 3.15| 292 1.22| 1.1 2.42
2.562| 568 1.25] 452 | 2.65| 2.21 | 1.22| 1.12| 2.7
2.4 4.68 | 4.5 4.5 2.48) 1.8 1.2 1.08 | 10.99
2.32| 426 | 3.25( 3.8 | 2.2 1581 112 1.02 {129
2.2 358, 1.98| 85 ! 2.15| 1.45]| 1.05| 1.221 9.8
2.08| 3.16} 7.3 522 195 1.35] 1.0 1.22 | 8.62
205 2.8 5.12] 525 2.1 1.28) 1.0 1.2 6.45
2.1 2581 5.8 4.1 5.3 1.22) 1.25] 1.2 5.39
2.02| 2.5 575 3.55 | 2.9 1.12 ] 1.52| 1.15] 4.68
2.0 2.5 4.15| 3.1 256 1,12 1.6-| 1.05( 4.05
2.8 2.8 3.5 2.85 | 2.0 112 1.52 | 1.02| 5.28
1921 2.9 2.82 | 4.1 1.9 1.12 ) 1.38) 1.15| 6.38

....... 3.4 |.......0 28 173 ... 1.35|..... ..| 5.57

Rating table for James River at Cartersville, Va., from January 1, 1899, to December 31, 1905

i |
Hce}?;; . ‘ Discharge. H(i&glft. Discharge. H%?gﬁ]e‘t. J Discharge. H(;’?gghet. Discharge.
Feet. Second-feet. Feet. x Second-feet. Feet. i Second-feet. Feet. | Second-feet.
0.20 480 2.20 ‘ 3,880 4.40 ‘ 8,790 9.00 22,300
0.30 | 615 2.30 | 4,080 460 9,280 |  9.50 | 24,000
0.40 755 2.40 4,280 4.80: 9,780 10.00 25,750
0.50 900 ©2.50 4,490 5.00 10,300 10.50 27,500
0.60 1,050 2.60 4,700 5.20 ( 10,820 11.00 ‘ 29,260
0.70 1,200 2.70 4,910 5.40 - 11,350 | 11.50 ; 31,080
0.80 1,355 ‘ 2.80 5,120 5.60 \ 11,890 12.00 32,930
0.90 1,510 ‘ 2.90 5,330 5.80 12,430 - 12.50 34,780
1.00 1,670 1 3.00 5,550 6.00 12,980 - 13.00 36 ,670
1.10 1,830 3.10 5,770 6.20 13,540 13.50 38,570
1.20 2,000 3.20 5,990 || 6.40 14,100 14.00 40,520
1.30 2,170 3.30 6,210 ‘ 6.60 14 680 15.00 44 500
1.40 2,350 3.40 6,440 .6‘80 15,260 16.00 48 600
1.50 2,530 3.50! 6,670 7.00 15,860 17.00 52,820
1.60 2,710 3.60 | 6,900 7.:20 16 ,460 | 18.00 57,200
1.70 2,900 3.70 7,130 | 7.40 17,080 19.00 61,700
1.80 3,090 3.80 7,360 \ 7.60 17,700 20.00 | 66,300
1.90 3,280 3.90 7,590 7.80 18,330
2400 3,480 4.00 7,830 8.00 18,970
2.10 3,680 4.20 8,310 | 8.50 20,610

The above table is strictly applicable only for open channel conditions. It is based upon 24 discharge measurements
made during 1897 to 1905. * It is well defined between gage heights .70 feet and 10.0 feet. The table has been extended
beyond these limits. Between gage heights 10.00 feet and 20.00 feet, the table is the productof the area curve hy the
extension of the velocity curve. See Plate I, page 10. )
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Estimated monthly discharge of James River at Cartersville, Va.

(Drainage area, 6,232 square miles.)

Discharge in second-feet . Run-off. Precipitation.
: i Per
Month. ) . !Second-ft., - Depth . cent. In Loss of
M. ! Minimm. Mean: sg.e!;ni. inéﬁes [pre(;zfipi— inches. incllrlles.
tation.

I L ‘ - ,7,,._\. -

1899. ‘
January......... i 64,000 | 6,486 | 13,550 2.17 2.50 69 3.61 | 1.11
February........ | 49,850 | 5,990 22,400 | 3.59 | 3.74 76| 4.92| 1.18
Mareh........... 1 93,750 | 10,950 = 28,610 | 4.59 5.29 83| 6.38. 1.09
April........ ‘ 24,180 | 5,660 ; 9,753 | 1.56 1.74 101} 1.72 | —.02
May.. ! 16,770 | 3,580 : 7,304 1 1.17 1.35 37| 3.40 | 2.05
June.......... .. 6,601 | 2,350 | 3,799 . .610 .681 19 ¢ 3.55 | 2.87
July .. 4080 | 1,200 2,080 | .326 .376 13| 2.93| 2.55
August.“...u..i 15,860 | 1,140 | 3,227 | 518 : .598 11| 5.35| 4.75
September. ... ... ‘ 11,350 | 1,432 3,187 | .511 570 14 4,11 | 3.54
October....... .. K 3,580 1 622 © 1,968 ‘ .316 .364 13 262 2.26
November: . ... .. 11,080 | 2,000 | 3,566 @ .572 .638 69| 0.93 | .29
aDecember..: . ... 5,880 | 1,670 | 3,020 . 485 .559 20! 1.90! 1.34
The year.......| 93,750 | 1,140 | 8,534 [1.37 | 18.40 44 | 41.42 | 23.02

1900. , i

bJanuary.........| 36,970 1,060 | 8,929 | 1.43 ‘ 1.65 49 3.35 1.70
February...... .. 33,670 | 2,530 | 12,590 . 2.02 . 2.10 48 | 4.41 | 2.31
March.... ... ... 47,160 | 6,440 | 14,810 | 2.38 ‘ 2.74 73| 3.76 | 1.02
April.. ... .. | 29,800 | 4,490 10,560  1.69 1.80 | 67 2.84; .95
May............. P8 790 | 3,380 | 5,096 | .818 ! .943 32| 292 1.98
June............ 27 850, 2,805 8,072 1.30 ‘ 1.45 271 5.34) 3.89
July.. 5,120 1,782 | 2,828 | .454 | 523 17 2.08 ! 2.46
August........ .. 2,995 1,095 1,599 .257 1,296 19| 1.54 i 1.24
September. . ... .. 9,280 | 842 | 2,498 | .401 4471 11| 3.98-3.53
October..........| 28,690 1,417 3,860 .619 | 713 | 19| 3.75| 3.04
November. .... .. - 57,200 1: 2,034 7,109 1.14 1.27 | 41 3.12 i 1.85
December.. . . .. 29,980 ‘ 3,480 | 8,348 | 1.34 1.54 55 | 2.78 i 1.24
The year....... 57,200 j 842 | 7,192 | 1.15 | 15.56 38 | 40.77 =‘25.21

aRiver blocked with ice December 30 and 31, 1899. No correction made in estimates.
bRiver blocked with ice January 1 to 12, 1900. No correction made in estimates.
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Estimated monthly discharge of James River at Cartersville, Va.—Con.

Discharge in second-feet. ' Run-off. J Precipitation.
1 [ T T
Month, ! . | jSecond ft.  Depth } c§n€ \‘ In [‘ Loss of
Maximum, | Minimum. | Mean. } per " . 11111 L ‘ inches. ‘r ; cll?es.
‘ ' sq m1 | inches. ‘Iéatlolr)x 1 T
I SR R R r | oon- | 4
| [ %
1901, ! ‘ ‘
January...... ... 43,380“ 2,900 | 8,770 [ 1.41 ‘ 1.63 61 | 2.67‘ 1.04
February........ 4,910 2,805 | 3,852 ,J 618 | 644 | 108 | .59 —.05
March........... 29,260 | 2,530 | 8,241 | 1.32 | 1.52 44 | 3.48‘ 1.96
April.......... .. 71,580 : 7,015 | 24 ,870.| 3.99 4.45 64| 6.92 | 2.47
May............. 92,200 | 5,267 | 18,630 | 2.99 | 3.45 51| 6.70 - 3.25
June............ 56,400 | 7,475 |17 010 | 2.73 : 3.05 54| 5.62 | 2.57
July... ... 16,770 | 3,147 | 7,858 |1.26 | 1.45 28| 5.23 3.78
August. . ..... ... 49 850 . 2,620 | 16,670 1 2.67 | 3.08 30 [ 10.22, 7.14
September. .. . . . . 25,750 | 3480 | 6,972 | 1.12 | 1.25 33| 3.75| 2.50
October.......... 12,160 | 2,440 3,887 624 | 719 131 | .55 | —.17
November.......! 9,530 | 2,170 | 2,946 | 473 528! 37! 1431 .90
aDecember. .. . . .. 97,800 - 2,710 17,740 | 2.85 | 3.29 46 | 7.19 | 3.90
The year.......; 97,800 | 2,170 | 11,450 | 1.84 | 25.06 46 | 54.35 ’ 29.29
] 7 T
1902. | | { !
January. .. . . 50,690 | 4,952 12,860 | 2.06 | 2.38 | 74| 3.21| 0.83
February........ 76,040 | 4,700 |-17,130 ‘ 2.75 | 2.8 | 60 4.79|.1.93
March.. ... .. ... 82,290 | 7,590 |22 830 \ 3.66 | 4.22 | 128 | 3.30  —.92
April...... . ... | 28,550 | 5,330 | 10,930 1.75 | 1.95 | 95 205 .10
May.. ....... ... 5 6,670} 3,280 0 5,578 | 895 | 1.03 40 | 2.581' 1.55
June... ... ... .. - 41,900 | 2,000 | 4 425 | 710 72 m | 3.83 3.04
July............. ‘ 3,480 ‘ 1,125 ’ 2,197 ‘ 358 | 4071 17| 2.35] 1.04 |
August... .. ... .. 8,430 ‘ 1,125 \ 2,488 ‘ 399 [ 460 16 2.80 | 2.34
September. .. ... {8,670 ‘ 900 i 1,647 | 264 204 8| 3.75. 3.46
October.......... 52,180 1,670“ 7,328 ‘ 1.18 | 1.36 | 22| 6.05 4.69 |
November.......[ 23,490 | 2,000 5 004! 802 | .895 | 25 3.57| 2.67 |
December.. ... .. | 30,710 J 5,660 | ‘ 12,940 ‘ 2.08 | 2.40 70 | 3.41 1.01 |
| ‘ ‘ i |
The year....... | 82,200 | 900 J 8,780 \ 1.41 | 19.05 46 | 41.69 | 22.64 - |

alce conditions December 21 to 24, 1901,

No correction made in estimates.

1
-
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Estimated monthly discharge of James River at Cartersville, Va.—Con.

Discharge in second-feet. Run-off. ! Precipitation.
Month, . o i Second-ft.|  Depth czlﬁ In Loss of
Maximum. | Minimum. Mean. sqI.)erxr'l . . (:}I]les. pre%fipi- inches. incl}lllea.
tation.
[ _ ‘ \ - i S
1903. ‘ |
January......... 48 810 | 5,120 | 14,890 | 2.39 2.76 62 4.43 1.67
February........ 54,550 | 10,300 | 19,550 | 3.14 3.27 64 5.08 1.81
March........... 60,340 9,780 | 23,260 | 3.73 4.30 81 5.29 .99
April.. ... ... 30,520 9,730 | 16,920 | 2.71 3.02 88 3.42 .40
May............. i1 ,080 4,040 6,367 | 1.02 1.18 66 1.78 .60
June............ 57,200 4,080 | 13,240 | 2.12 2.36 31 7.73 5.37
July............. 15,320 ’ 2,404 6,063 .973 1.12 37 3.06 1.94
August.......... 33,480 2,404 5,396 | .866 .998 23| 4.38 3.38
| September. .. .... 20,440 2,548 5,910 E .948 | 1.06 44 ’ 2.39 | 1.33
| October.......... 8,550 2,170 2,976 .478 .551 23 2.38 1.83
‘ November. .. .... 3,128 2,051 2,443 .392 .437 47 .93 .49
| December......... 4,868 1,915 2,506 .402 } .463 33 1.41 .95
The year....... 60,340 1,915 i 9,960 | 1.60 | 21.52 51 | 42.28 | 20.76
i |
1904. ; l Y‘ ‘
aJanuary........ 11,890 J‘ 2,085 | 3,660 . 587 677 31| 2.21 1.53
February . .. .0 13 , 790 3,090 6,332 1 1.02 1.10 62 1.76 .66
March........... 36,670 5,225 | 10,060 | 1.61 1.86 721 2.59 .73
April.. ... 24,350 3,480 6,777 | 1.09 1.22 50 2.46 1.24
May............. 27,680 5,594 | 9,334 1.50 1.73 49 3.53 1.80
June............ 25,750 2,805 6,927 | 1.11 1.24 |- 27 4.53 3.29
July...:u...‘... 4,595 1,670 2,935 471 543 - 12 4.41 3.87
August. P 6,371 1,125 2,900 . 465 .536 23 2.39 1.85
September.. ... .. . 7,360 1,170 1,828 .293 .327 17 1.98] 1.65
October.......... 1,386 .900 | 1,115 | .179 206 - 39 .54 .33
November. ... ... 2,440 | 1,125 | 1,470 .236 .263 . 23 1.15 .89
bDecember.. . . ... 4,490 1,432 2,724 .437 .504 21 2.41 1.91
The year....... 36,670 ‘ 900 4,672 .750 | 10.21 i 34 129.96 | 19.75

alce conditions during part of January, 1904, No correction made in estimates.
bRiver frozen over December 21 to 23, 1904. No correction made in estimates.
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Estimated monthly discharge of James River at Cartersville, Va.—Con.

Disqharge in second-feet. ‘ Run-off.
Month. ) ‘ Second-feet Depth
Maximum. | Minimum. Mean. Sq}je;l . o cllrxles.
- i ’
1905.
aJanuary.................. ..., 13,960 2,440 5,439 .873 1.01
aFebruary................... ... 14 540 3,128 6,378 1.02 1.06
March........................... | 33,300 6,394 | 11,900 ° 1.91 2.20
April.. ... 9,330 3,320 | 5,643 .905 1.01
May........... . 32560 0 2,805 | 9,388 1.51 1.74
June.. ... ... I 16,770 | 2,085 | 5,309 .852 951
July. o 1 50,230 | 3,680 | 13,490 @ 2.16 2.49
AUGUSt. ..o 20940 | 2,957 | 6,08 977 1.13
September. .. ... ... . ... .. . ... 17,700 1,864 4,024 646 721
October.................. ... ... 4,658 1,590 2,227 .357 412
November................ .. ... 2 ,530‘ 1,702 1,967 .316 .353
December............... .. ... .. 36,290 1,830 9,017 1.45 1.67
Theyear...................... 50,230 1,590 6,739 1.08 14.75

elce conditions during the latter part of January and during February. No correction made in estimates.

APPOMATTOX RIVER AT MATTOAX, VA,

This station. was established August 27, 1900, by E. W. Myers.
It is located on the two-span deck railroad bridge at Mattoax station,
27 miles southeast of Richmond, on the road to Danville. It is
equipped with a standard chain gage, which is attached to the out-
side of the guard rail of the first span from the right bank. The
length of the chain from the end of the weight to the marker is
48.80 feet. A permanent bench mark, consisting of a United States

“Geological Survey standard iron post, was established August 29,

1903. This post is set at the northeast corner of the Mattoax pas-
senger station, with an elevation of 48.68 feet above gage datum.
Bench mark No. 2 is on the outer upstream edge of the top of the
upper chord of the upstream truss, 111 feet from the initial point.
Its elevation is 46.60 feet above gage datum. Discharge measure-
ments are made from the downstream side of the railroad bridge
to which the gage is attached. The initial point for soundings is
the end of the downstream guard rail at the right bank. Distances
along this rail are indicated by white paint. The channel is straight
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for 400 feet above and for 100 feet below the station. The current
is moderately swift. The right bank is high and is not subject.to
overflow. The left bank is high but overflows beneath the second
span of the bridge at high water. The bed of the stream is com-
posed of rock and sand and is clean; it shifts during and after
flood stages. There is but one channel at all stages, broken at ex-
treme flood stages by the central pier of the bridge. The sand bottom

beneath the second span is subject to change in high water.. The
gage is read morning and noon each day by J. C. Carter.
Discharge measurements of Appomattor River at Mattoaz, Va.
A f M G Dis-

Date. Hydrographer. ;gi?o?l. s'elfggy. hei{;%li. chst]rsge

I S R R
!

1900. Sq. feet. Ft. per sec. Feet. Sec.-feet.
August 25....... E.W.Myers............. 165 1.18 1.00 196 _
November 1..... ....do................... 169 1.04 0.85 177

1901.

January 16...... | E. Graves................ i 339 2.42 4.36 820
April 23........ N.C Curtis.............. i 585 2.90 6.74 1,696
May 23......... E. Graves................ 1,103 3.34 10.73 3,694
July 23......... E. W.Myers........... . 212 1.27 1.26 270
November 26....: J. 8. Henderson........... 388 2.13 4.40 826
1902.
July 10......... 1\ B.S.Drane.......... .... 192 2.04 1.80 391
August 16....... ....do.. ..o 81| 290  7.68| 2,266
October 14... . .. edon 520 2.1 5.75| 1,410
October 14.. .. .. endoo oo 438 | 2.61 4.88 1,144
December 6.. ... edoa 1,740 2.80 13.10 4 857
1903.
March 24....... B.S. Drane.............. 2,686 3.04 20.20 8,166
March 29....... E.C. Murphy............ 602 2.13 6.25 1,282
May 21......... E. W. Myers....... e 262 1.61 2.35 421
May 21......... cdoa i, 262 1.55 2.33 405
July 25......... B.S. Drane.............. 155 1.68 1.50 258
July 25......... cdoe i 155 1.62 1.50 250
August 29....... cdoaia 498 2.60 5.55 1,294
August 29....... B o 406 2.47 4.62 1,002 .
September 26.... | Paul and Sawyer.......... 163 1.79 1.47 292
December 3. ... | W.C. Sawyer............ 211 1.50 1.95 315
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Discharge measurements of Appomattor River at M. attoax, Va.—Con.

1

| Dis

Area of M G
Date. Hydrographer. secet?oa. vel:filtly. heiﬁi charge.

1904. Sq. feet. Ft. per sec. Feet. Sec -feet.
June 24......... R. H. Bolster............. 150 1.37 1.23 205
August 4........ N.C. Grover............. 209 1.40 2.05 293
October 4....... R. H. Bolster............. 121 1.39 0.85 168
October 22.. .. .. J.C.Hoyt............... 183 1.48 1.76 270

1905. _
Mareh 10....... A.H. Horton............. 600_ 2.74 6.72 1,641
September 6..... | R. H. Bolster............. 223 1.75 2.39 390

Daily gage height, in feet, of Abpomattox River at Mattoaz, Va.
! |
Day. Jan. | Feb, | Mar. | Apr. | May. ! June. [ July. | Aug. | Sept. } Oct. | Nov. ! Dec.

0.8 1.2
.9 1.00
1.4 .99
2,06 1.7
2.9 5.06
2.0 6.5
1.4 3.1
1.2 2.2
1.1 1.9
1.16 | 1.55
1.1 1.04
1.0 1.15
95 | 1.25
1.0 1.3
97 1.25
94| 1.15
1.0 1.0
86 75
99 | 1.75
96| 1.5
93| 1.45
991 1.0
1.05 | 1.42
94 3.0
9 3.92
1.0 4.5
1.9 3.0
293, 3.3
1.7 2.05
1.2 2.0
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Daily gage height, in feet, of Appomattox River at Mattoaz, Va.—~—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. July. | Aug. | Sept. | Oet. | Nov. | Dec.
22 115 [ 25 | 24 |37 | 1.4 | 1.2 | 34 | 57 | 15 | 1.8
21 ) 1.5 {23 23 | 34| 16 9 | 30 | 35| 15| 175
216 1.5 |12.72| 2.25| 3.05 | 3.1 8] 28 30115 |18
2.2 | 155|146 | 22 | 3.0 | 2.1 75 26 | 2.8 | 1.55| 8.0
34 | 1.5 [1572 2.1 | 3.4 | 1.4 8 122 |23 | 155 88
3250 1.5 |18.0 | 20 | 2.7 | 1.1 | 2.0 | 2.1 2.0 | 1.55| 4.5
25 115 1140 | 20 | 25 | 1.75(13.0 | 2,15} 1.9 | 1.55 | 3.1
2221 14 1 52 | 1.9 3.4 | 2.15|12.75| 1.95] 1.8 | 1.55] 2.5
2.35| 1.45| 4.156| 2.0 | 345| 3.6 | 14.0| 1.9 | 1.8 | 1.5 | 2.45
2.5 | 1.85| 35 | 495 2.5 | 285|155 | 33 | 1.75| 1.5 | 2.6
2751 315| 305 55 | 22 | 36 | 355| 2.3 | 1.7 | 15 | 2.75
245| 3151 2.75| 5.0 | 2.15| 225 29 | 1.9 | 17 | 15 | 2.5
2161 30 | 25 [ 30 |19 | 19 [ 275| 1.8 | 1.7 | 1.5 | 2.25
20 | 23 | 45 21 | 18 |42 | 83 |20 | 18 |15 | 22
1.9 120 (185 [ 2.0 | 1.9 | 72 {135 | 1.6 | 20 | 1.5 | 6.0
18 118 1138 | 1.9 | 29| 79 [12.8 { 1.55| 1.9 { 1.5 | 9.5
185) 1.7 1175 | 1.85) 3.4 | 56 [14.0 | 2.2 | 1.8 | 1.5 |10.2
1.85| 1.6 1165 | 1.8 | 44 | 39 [14.25| 2.1 | 1.7 | 1.45]10.6
175 15 | 47 | 1.7 | 415{ 3.95| 50 | 4.2 | 1.65| 1.45] 3.5
18 [ 1.5 | 515) 1.851 2.8 | 32 | 45 | 5.45] 1.55| 1.45] 2.75
1751 2.0 | 475| 1.8 | 2.2 | 26 | 38 | 3.2 | 1.5 | 1.45] 2.45
1.6 1 22 1 635| 1.8 | 215| 1.9 | 33 | 25 | 1.5 | 1.45] 2.3
1.55) 2.4 | 665,106 | 2.1 | 1.65| 2.25| 2.15| 1.5 | 1.45| 2.5
1450 1.9 | 5.0 {1762] 1.9 | 15 | 55 | 20 | 1.5 | 3.2 | 2.8
145 1.795| 44 (246 | 1.8 | 1.2 | 11.5{ 1.9 | 1.5 | 53 | 3.5
1.6 | 81 | 38 |219 | 155] 1.0 [12.5 | 1.8 | 1.45] 3.2 | 4.8
1.8 | 81 | 8350169 | 1.4 | 1.1 |141 | 1751 1.5 | 25 | 7.5
1551 9.1 |30 {141 | 1.4 | 3.0 {149 | 1.75| 1.45 2.2 | 9.2
AAAAAAA 6.5 | 2.7 |146 | 145| 3.25| 97| 2.1 | 1.45] 2.15]10.5
....... 35 125 159 | 1.55] 1.75/11.5 | 6.7 | 1.45| 1.7513.5
....... 2950 .0 44 ] 125 49 ... 145 ). ... 145

1902
Lo, 185 159 1210 | 40 | 70 [ 16 [ 31 | 20 | 06 | 16 | 25 .| 7.4
2o 220 1 59 1160 | 3.5 | 47 | 16 | 3.3 | 45 b1 19 |25 | 7.0
B 150 111.0 |15.0 3.25] 4.0 1.5 275 2.9 5 2.1 2.5 [10.0
b 4757115 1120 |31 | 40 | 1.5 | 1.8 | 2.0 8] 1.1 | 1.8 |11.9
5. 3.8 112.0 {100 | 3.1 {45 | 1.4 | 1.8 | 36 | 1.3 | 20 | 1.75|12.0
6. 38 180 197 |36 |33 | 13|16 |33 | 1.2 (100 | 1.7 |13.1
Toiiii 3.15| 4.3 1105 | 3.65] 36 | 1.95| 1.65| 2.0 | 1.0 {11.0 | 1.75]12.0
8 33 147 |70 | 80 | 38 | 1.3 | 1.65] 4.2 8 115 | 1.7 |10.0
9. 33 143 | 60 {105 | 42 | 13 | 29 | 27 75| 3.8 | 1.7 | 8.0
0. 3151 85 | 65 |11.0 |35 | 13 | 1.7 | 165] 3.0 | 2.2 | 1.65]| 6.0
oo 3.2 13151 50 109 | 38 | 125} 20 | 1.6 | 35 | 225 1.5 | 3.5
2o 31183 | 48 |50 ] 25 (125 1.3 |36 23! 47 14| 3.0
B 295133 | 45 | 415| 245 1.2 | 13 | 17 | 13 | 78 [ 1.4 | 25
Moo 21 13251 42 | 315| 245 1.2 | 1.25| 1.5 | 1.0 | 65 | 1.45| 3.0
oo 20 | 29 | 39 | 355] 245 1.2 | 1.0 | 2.6 75 3.08] 1.5 | 3.1
16 3.7 | 35 | 25 | 1.2 99| 6.5 7| 2.3 1.4 | 3.25
52 | 34 ] 22 90 9 | 3.2 65 2.0 | 1.4 | 3.35
80 | 32 | 295| 95 8 | 2.0 65| 195 50 | 7.5
62 | 3.2 | 22 | 95 51 1.5 6 | 1.85| 9.0 | 6.0
53 | 31 {30 | 80 7112 6 | 1.65| 8.0 | 4.5
45 1 30 | 4.15] 2.6 75 8.7 6 | 15 | 50 | 3.5
40 | 30 [ 23 | 20 |10 | 15 8 | 1.45] 28 | 85
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Daily gage height, in feet, of Appomatiox River at Mattoazx, Va.—Con.

Day Jan, | Feh. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
100 |39 |29 | 23|19 |10 |16 |19 | 1.3
120 | 3.65) 28 | 2.0 | 1.6 | 1.4 | 1.3 | 1.9 | 1.25
150 | 356 2.75] 2.1 | 3.0 9 |11 |12} 13
180 | 3.45| 2.75| 2.3 | 3.0 8| 1.0 | 1.0 | 1:3
200 1 325 27 | 23 | 3.0 85| 1.0 | 235 1.25
240 | 3.15| 2.65 2.0 | 3.0 a5 7 | 1.6 | 1.8
....... 35 | 26 | 20 | 20 65 6 | 1.6 | 7.25
....... 55 | 35 | 1.7 | 355| 1.2 6 | 1.1 | 82
..... 5551 . ... 165 |......| 2.2 6 [......| 38
49 | 835185 | 3.65| 3.4 | 2.55| 1.75 (11.4 | 1.6
4251 99 |145 | 3.4 | 3.15] 2.05| 4.05| 8.65 | 1.45
39 | 702|115 | 3.25| 29 | 1.95| 3.05| 82 | 1.4
95 | 455 54 | 3521 26 | 1.75] 2.24] 46 | 1.45
105 | 425( 65 | 40 | 2.4 | 1.75] 26 | 2.9 | 1.55
105 | 40 | 65 | 355| 44 | 40 | 2.01] 2.55] 1.55
1.3 | 38 | 50 | 33 [ 62 | 85 | 20 | 2.15| 1.4
53 | 48 | 5.8 | 332|140 | 33 | 1.8 | 2.0 | 1.45
6.25| 7.25| 9.0 | 3.1 |11.6 |- 2.3 | 1.55] 1.95| 3.0
58 | 7.38[10.0 | 295{ 74 | 195] 1.5 | 1.95} 4.4
45 |61 ] 69 | 28 | 65 | 1.8 | 1.4 | 195} 2.75
80 | 58 [ 51 | 2.75| 54 | 1.7 | 3.3 | 40 | 2.2
6.7 | 65 | 495 27 | 58 | 47 | 23 | 29 | 1.95
765) 53 145 | 2.65| 4.0 |10.2 | 46 | 1.95] 1.75
50 | 45 |15.05| 2.65| 3.2 {11.8 | 3.35| 1.7 | 1.75
80 | 41 [155 | 255| 3.1 |13.1 | 2.6 | 1.6 | 1.65
149 | 38 16351 245 26 | 44 | 3.2 | 1.75| 1.65
59 | 36 | 85 | 2.4 | 27 | 28 | 2.1 | 41 | 295
180 | 35 | 53 | 235, 24 | 28] 3.4 | 38 | 38
180 | 33| 475| 23 | 23 | 2.5 | 7.65| 2.32| 2.98
5.9 | 3251 56 | 2.25] 2.35| 235 52 | 1.8 | 2.2
53 | 89 | 7.25] 222| 33 | 205| 32 | 1.7 | 2.0
48 |150 | 59 | 2.25| 2,45 201 | 2.35] 1.55! 1.85
435(19.2 | 49 (225 23 | 1.8 { 1.8 | 1.5 | 1.9
4951923 | 47 | 405| 23 | 1.76| 155 | 1.5 | 2.0
39 [200 | 4.35] 465| 2.4 | 15 | 1.5 | 1.45] 2.05
36 [17.2 | 53 | 355| 2.55| 1.46 1.45| 1.5 | 1.85
46 | 66 | 55 | 3.1 | 27 | 1.35| 20 | 145 1.7
....... 5.15| 435 | 4.2 | 45 | 1.35| 6.05| 1.9 | 1.65
....... 6.1 | 39 | 40 | 29 | 13| 69 | 205 1.65
....... 185 |0 40 ... 13 {99 | ... |18
35 | 455/ 875| 35 | 1.7 | 1.5 | 1.15] 0.8 | 1.2
365 425| 3.4 | 3.0 | 445| 1.4 | 1.5 | 1.3 | 1.1
275 365| 31 | 27 | 905 185! 1.25] 1.4 .95
27 | 35 | 27| 25 108 | 1.2 | 2.35] 1.25] .8
25 | 335 25| 235 5.6 9 | 1.38| 9 .85
3.1 | 3.1 | 2.55] 2.25| 3.2 8| 195 14 .88
6.25| 49 | 2.7 | 2.25| 2.5 8 11925 115] 9
90 { 975| 35 | 35 | 2225 75| 95| 95 .95
70 |11.7 | 355) 535 2.05| .9 85| .8 | .9°
54 [12.6 | 3.1 | 40 | 1.95| 1.15| 3.55| 2.05 |- .88

1.06
1.1
1.14
1.16
1.26
1.39
1.46
1.26
1.26
1.22

1.44
1.42
1.96
2.96
2.84
6.74
7.76
5.77
3.49
2.84
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Daily gage height, in feet, of Appomatiox River at Mattoax, Va.—Con.

. Day. Jan, | Feb, | Mar. | Apr. | May. | June, | July. | Aug.'| Sept. | Oct. | Nov. | Dec.

751 1.3 4.85 1 2.06 95| 1.22] 2.49
9 1.06] 465 1.0 94| 1.19] 2.1

7 1.02( 2.5 9 921 1.64 1.49
.5 . 1.5 -8 92 | 3.84| 1.86
4 1.15 ) 1.15 | 14.05 .86 1 5.69 | 2.12
35 85| 1.16|156.3 921 3.24| 1.92
4 .8 1.0 |15.25 83| 2.39 | 2.54
. . . .3 .85 1.06 | 4.05 92| 2.08| 2.24
1.85 | 2.4 3.5 2.1 5.1 1.4 95| 485 2.2 .89 1.76 1 2.62
1.5 3.5 3.45 2.1 7.0 1.25 .6 5.75 | 1.85 83| 1.66 | 2.44

1.85 | 5.5 3.15| 2.05| 4.3 1.15 65| 1.75| 1.55| 1.84 1.67| 2.42
3.06 | 8.3 3.55 | 2.0 325 1.15] 1.1 135 1.4 1.86 | 1.56 | 2.44
3.5 |11.75 | 3.66 | 2.0 2.3 1.2 .8 2.76 | 1.3 1.93 | 1.67 | 2.02
45 |12.6 345 1.95| 2.45| 1.25] 2.0 115 1.2 1.54 | 1.66 | 3.66
3.8 112.85| 3.45| 2.0 2.2 1.05 4.8 1.06 | 1.2 1.14 | 1.77 | 6.26
3.5 8.0 3.4 2.0 2.0 95 | 3.75 85| 1.15| 1.09 | 1.51 | 6.69
3.2 4.6 425 295 1.8 .9 2.5 85| 1.15| 1.16 | 1.44 | 5.44
3.1 3.85 ) 4.9 9.0 1.76 ) 3.95} 2.65 75 1.1 1.19 1 1.36 | 5.39
3.0 415 ] 425 8.4 1.65| 425} 1.8 751 1.05( 1.24| 1.37 | 4.69
16 |....... 3.6 4451 1.65] 3.0 2.0 85| 1.65| 1.1 1421 3.49
1.65 |....... 3.85 1....... 1.5 | ... 1.6 85 [....... 1.07 ....... 2.74

2.64 | 1.8411.4 2.81 | 2.25 | 4.72 .92 981 1.08 98| 1.35 | 1.42
254 216 824 | 2.656| 2.01| 5.08 .92 781 3.78 881 1.3 1.28
2.36| 259 | 8.14] 2.48| 1.93| 3.28| 1.4 71192 98| 1.3 2.12
2620 2561 560 2.43% 2.03) 2.38, 1.45 712,22
28| 242 | 574} 2.8 221 | 1.98) 1.82 .68 | 4.72
252 222 526 648, 215 1.78| 8.0 4.26 | 2.62
896 | 2.14| 439 9.08| 2.63| 1.7 4.65 | 3.18| 2.08 -
10.3 266 4.02| 645 2.78 1.7 3.721 1.357 1.78 .88 | 1.42 | 1.82
10.7 3.24| 3.92| 4.25| 268 1.82] 2.92| 2.82| 1.58 85| 1.3 2.1

472 | 262 6.62] 3.56| 2.28 1.7 2.58 | 1.98, 1.32 98| 1.28) 6.85

b et
1
-
o
&
'S
~3
=

3.84| 2.89| 7.74| 331} 1.93| 142 2.25| 45 | 128 1.05| 1.28| 7.98
3.89 ) 2.64| 639 3.83/10.71| 1.35} 1.68| 5.2 | 1.32| 1.68] 1.18| 5.1
884 | 424] 4.89| 6731098 | 1.28| 1.72| 3.65| 1.38| 255 1.22| 3.1
9.36| 746! 454 653} 703] 128 442| 488! 1.28) 2321 122} 2.38
532| 7.92| 394| 555 4.18| 1.2 | 4.15| 7.8 | 1.2 | 1.28| 1.28| 2.38
3.84[ 6.06| 354 573 603 1.08| 2.7 | 55 | 1.1 | 115 1.25| 2.72
2.86| 4.26| 3.22| 4.73| 791 1.08| 2.25| 3.62| 1.28| 1.15| 1.3 | 3:18
3.32| 3.64| 3.16| 3.8 | 7.31| 1.12| 1.45] 3.38| 2.15| 1.15| 1.82| 4.78
3.16| 342 302 3.35{ 455| 1.5 | 1.32{ 208 2.68| 1.15| 1.18| 5.7
294 3.19] 2.96| 3.15| 3.43] 1,388} 1.2 | 1.6 | 2.05| 1.12| 1.25| 85
2821 519 332 291 278| 1.42| 1.42| 1.48, 1.58| 1.22 1.38|14.5
264 812 469| 281 | 243 375| 2.2 | 1.4 | 1.55| 1.18| 1.5 |13.35
246 9.74| 476 258 228 1.8 { 2.4 | 1.3 | 1.35] 1.15| 1.4 |13.6
2390105 | 3.52| 2.45| 2,08 1.621 3.1 | 118} 1.25| 1.1 | 1.28}14.7
2.39 (125 | 3.3¢{ 2.35| 1.93| 258 1.9 | 1.12] 1.1 | 1.18} 1.3214.75
1.84 (11.3 | 324 | 233 181 | 21 | 142 34 | 132 1.35| 1.32| 7.3
1.26 1117 | 4.04| 243 | 2.05] 1.58; 1.25| 5.18| 1.08| 1.68| 1.35| 3.88
1.79 1117 | 4.92] 2.68; 3.18] 1.28| 1.15] 2.9 | 1.02] 2.5 | 1.32] 3.4
2,64 |....... 3.841 255 2.8 | 108 1.02| 1.8 | 1.05| 2.38 | 1.28| 6.85
209 [....... 3.26| 2.35| 2.21| .98 1.02| 1.3 98| 2.58| 1.32| 83
202 [....... 209 .. 295 1. ... 1.051 1.25 ... 1.45 ... 8.38
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Rating table for Appomattox River at Mattoaz, Va., from May 1, 1901, to December 31, 1903.

H%iaggl‘:et. Discharge. H(iﬁgg}?t. 1 Discharge. H%{aggheh | Discharge. N H(i?gg}ft. ! Discharge.
| : i —
Feet. Second-feet. Feet. Second-feet. ‘ Feet. Second-feet. ] Fed. Second-feet.
0.40 140 2.20 390 ‘ 4.00 815 8.50 2,615
0.50 150 2.30 410 4.20 875 | 9.00 2,850
0.60| 160 2.40| 430 440|935 | 9.50 3,000
0.70 170 2.50 450 4.60 995 ; 10.00 3,330
0.80 180 2.60 473 4.80 1,065 10.50 | 3,575
0.90 190 2.70 496 5.00 1,135 11.00 3,820
1.00 200 2.80 519 5.20 1,205 11.50 4,065
1.10 212 2.90 542 5.40 1275 | 12.00 4,310
1.20 224 3.00 565 5.60 1,345 | 12.50 4,555
1.30 237 3.10 590 5.80 1,415 13.00 4 805
1.40 251 3.20 615 6.00 1,490 - 13.50 5,055
1.50 265 3.30 640 6.20 1,576 14.00 5,315
1.60 282 3.40 665 6.40 1,662 15.00 5,845
1.70 299 3.50 690 6.60 1,748 16.00 6,395
1.80 316 3.60 715 6.80 1,834 17.00 6,965
1.90 333 3.70 740 7.00 1,920 18.00 7,555
2.00 3560 3.80 765 7.50 2,150 19.00 8,170
2.10 370 3.90 790 i 8.00 2,380 ‘ 20.00 8,815
|

The above table is strietly applicable only for open channel conditions. It is based upon discharge measurements
made during 1901 to 1903.
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. Rating table for Appomattox River at Mattoaz, Va., from August 25,,1900, to Apﬁl 30, 1901,
and from January 1, 1904, to December 31, 1905. .
H(iiag}ft. Discharge. H(i?g&. ’] Discharge. b H(i?ggl:)t. Discharge. H(iiggft. Discharge.

‘ Feet. Second-fee. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.}
0.00 102 1.80 274 3.60 626 6.80 1,736
‘ 0.10 109 1.90 288 3.70 652 7.00 1,820
‘ 0.20 116 2.00 303 3.80 679 7.50 2,037
0.30 124 2.10 318 3.90 707 8.00 2,260
0.40 132 2.20 334 4.00 735 8.50 2,492
0.50 140 2.30 350 4.20 793 9.00 2,730

0.60 148 2.40 367 4.40 853 9.50 2,977 -
, 0.70 156 2.50 385 4.60 915 10.00 3,230
3 0.80 165 2.60 404 4.80 979 10.50 3,490
| 0.90 174 2.70 423 5.00 1,046 11.00 3,750
’ 1.00 183 2.80 443 5.20 1,115 11.50 4,010
1.10 192 2.90 464 5.40 1,187 12,00 4,270
| 1.20 202 3.00 - 485 5.60 ‘1,261 12.50 4,530
} 1.30 212 3.10 507 5.80 1 ,337 13.00 | 4 ,790
| 1.40 223 3.20 529 6.00 1,415 13.50 [ 5,050
1.50 235 3.30 552 6.20 | 1,493 14.00 |- 5,310

1.60 247 3.40 576 6.40 1,573
1.70 260 3.50 601 6.60 1,654

The above table is strictly applicable only for open channel conditions. It is based upon discharge measurements
made during 1900 to 1905. Above gage height 14.5 feet this table is the same as the preceding table  Estimates ob-
tained from this and the preceding table can only be considered approximate owing to the continued scouring and
filling at the section.
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Estimated monthly discharge of Appomattor River at Mattoaz, Va.

(Drainage area, 745 square miles.)

Discharge in second-feet. Run-off. Precipitation,
Month. Maxi . Second-ft. Depth 053. In Logs of
aximum. | Minimum. | Mean. sql.)er;i. inches. pre?}tljpi- inches incl];les.
[ tation.
| |
1900. |
‘August 26-31... .. 385 } 124 180 .242 064 ... ‘ .......
September. . ..... 665 ‘ 105 170 .228 .254 7| 3.87! 3.12
October.......... 257 ‘ 152 175 .235 271 117 2.36 . 2.09
November....... 470 165 219 .294 328 13| 2.53 2.20
December......... 1,613 161 376 .505 .582 17| 3.38 2.80
1901.
January......... 5,232 223 941 1.26 | 1.45 44 | 3.34 1.89
February........ 576 229 320 .430 . 448 48 .94 .49
March........... 2,779 223 505 .678 782 26| 3.05| 2.27
April............ 7,555 358 | 2,322 1 3.12 3.48 58 1 5.99 2.51
May............. 12,160 299 | 2,064 | 2.77 3.19 44 | 7.26 4.07
June............ 935 251 477 640 | - 714 221 3.20 2.49
July............. 2,334 200 575 772 .890 24| 3.67 2.'78
August.......... 6,115 175 | 2,592 | 3.48 4.01 31 | 13.06 9.05
September. . .. ... 1,791 273 493 .662 .739 18 | 4.20 | 3.46
October.......... 1,380 258 360 .483 .557 | 160 .35 | —.21
November. . ..... 1,240 % 258 336 .451 .503 47 | 1.06 .56
December........ 5,575 307 | 1,489 2.00 2.31 43 | 5.38 | 3.07
The year. . .. .. 12,160 | 175 1,039 | 1.40 | 19.07 | 87 | 51.50 | 32.43
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Estimated monthly discharge of Appomattor River at Mattoas, Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
|
Month. \ R ‘ Second-ft.| Depth | csﬁz. In Loss of
Maximum. | Minimum. | Mean. per _in of | inches. | . 1B
5Q. mi. inches. | precipi- inches.
tation. ‘
|
1902.
January......... 10,200 350 | 1,684 | 2.26 2.61 77| 8.37| 0.76
February........ 11,700 484 .| 2,501 | 3.36 3.50 88| 3.96| .46
March........... 9 ,490 602} 2,014 | 2.70 3.11 76 4.09 .98
April............ 3,820 473 1,004 | 1.35 1.51 65 | 2.33 .82
May............. 1,920 290 601 .81 .93 54 1.72 .79
June............ 3,090 224 668 .90 1.00 20| 5.04, 4.04
July............. 640 165 217 .37 .43 22| 1.94| 1.51
August.......... 1,705 - 160 437 .59 .68 19| 3.56 | 2.88
September. ... ... 690 150 246 .33 .37 14| 2.63| 2.26
October.......... 4,065 212 934 | 1.25 1.44 19| 7.60 | 6.16
November. ...... 3,330 251 | 877 | 1.18 1.32 33| 3.99 | 2.67
December........;. 4,855 400 | 1,637 | 2.20 2.54 71 3.60| 1.06
. | -

The year....... 11,700 150 | 1,073 ‘ 1.44 19.44 44 | 43.83 | 24.39

| |

1903.

January......... 6,395 519 1,762 | 2.37 2.73 57 | 4.82| 2.09
February........ 7,555 715 | 2,582 | 3.46 3.60 69 5.22! 1.62
March........... 10,410 627 | 2,592 | 3.48 4.01 67 | 5.96 1.95
April............ 6,591 790 | 2,449 ) 3.29 3.67 113 | 3.26 | —.41
May............. 1,012 394 598 .80 .92 47 1.97] 1.05
June............ 5,315 410 | 1,006 | 1.35 1.51 41 3.70 | 2.19
July............. 4,855 237 852 | 1.14 1.31 32| 4.14 2.83
August.......... 3,282 251 704 .94 1.08 18| 6.15 | 5.07
September. ... ... 4,016 258 681 .7 1.02 45| 2.29 | 1.27
Qctober.......... 935 251 372 .50 .58 22 | 2.61; 2.03
November....... 995 299 414 .56 .62 471 1.31 .69
December. ....... 2,380 258 551 .74 .85 45| 1.88 | 1.03

' l
The year....... 10,410 237 | 1,214 |1.63 | 21.90 51 | 43.31 ] 21.41
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Estimated monthly discharge of Appomattor River at M. attoax, Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
Month. [ Second-ft| Depth c};ﬁi. In Loss of.
Maximum. { Minimum. | Mean. per _in of inches. | . it
i sq- mi. inches. l’;;i(i:gxl.- inches.
— :
1904. |
January......... 884 202 397 .533 .614 30| 2.00| 1.39
February........ 4,712 367 | 1,290  1.73 1.87 82 | 2.27 .40
March........... 4,582 | -507| 1,109 |1.49 | 1.72 64| 2.68| .96
April............ 2,730 296 569 .764 .852 79 1.08 .23
May............. 1,820 235, 595 .799 .921 24| 3.83| 2.91
June............ 3,386 174 | 537 721 .804 19| 4.18) 3.38
July.......... ... 979 148 ‘ 254 .341 .393 10| 3.86 | 3.47
August.......... 1,318 160 339 .455 .525 20| 2.70 | 2.17
September. . . .. .. 6,007 165 789 | 1.06 1.18 49 | 2.40 | 1.22
October.......... 292 168 193 .259 .299 51 .59 .29
November. ...... 1,295 188 295 .396 442 21 2.13 1.69
December........ 2,152 225 662 .889 | 1.02 54| 1.88 .86
The year....... 6,007 148 586 .786 | 10.64 36 | 29.60 | 18.95

Estimated monthly discharge of Appomatioxr River at M attoax, Va.—Con.

!

Discharge in second-feet. Run-off.
Month, i Seooﬁd-ft. Depth
Maximum. Minimum. | Mean. per in
] 8q. mi. inches.
1905,
January............ .. .. ... . ... .. 3,504 208 892 1.20 1.38
February......................... 4,530 280 1,443 1.94 2.02
Mareh......................... ... 3,958 477 1,074 1.44 1.66
April............o 2,769 355 776 1.04 1.16
May........ooooo 3,740 275 807 1.08 1.24 |
Jume................... ... 1,073 181 321 .431 .481 |
July.......oo 2260 | 176 407 546 | .630 |
August............... ... ... ... .. 2,206 154 511 .686 791 ‘
September..................... ... 4,384 181 549 737 .822
October......................... .. 400 170 229 .307 .354
November........................ 235 200 213 .286 .319
December...................... ... 5,710 210 1,710 2.30 2.65
Theyear........................ 5,710 154 744 .999 | 13.51
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ROANOKE RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Roanoke River rises among the eastern foothills of the Blue Ridge
southwest of the cities of Roanoke and Salem, in Virginia, and flows
at first northeast, then southeast through Montgomery, Roanoke, Bed-
ford, Campbell, Halifax, and Mecklenburg Counties. At Clarksville,
Mecklenburg County, Va., it receives the waters of its main tribu-
tary, the Dan River. From this junction it flows on 185 miles south-
east, into North Carolina, and empties into Albemarle Sound, a short
distance below Plymouth, N. C. It is navigable at all stages for 120
miles to Weldon, N. C., where the river crosses the fall line. The
area draining into the Roanoke River above its junction with the
Dan is 8,546 square miles; that of the Dan River is 3,798 square
miles. The total area drained by the Roanoke River is about 9,200
square miles. '

A large part of the area drained by the Dan lies in North Caro-
lina. The stream rises in Surrey County, N. C., and in Patrick
County, Va., and flows at first southeast through Stokes County,
N. C., then northeast through Rockingham and Caswell counties,
N. C., and through Pittsylvania, Halifax, and Mecklenburg counties,
Va., to the junction with the Roanoke.

The rainfall on the basin above the fall-line is about 48 inches
per annum, and is evenly distributed throughout the year. The

average amount probably increases slightly as the stream is ascended,

though the records of rainfall over the basin are too incomplete to
decide this matter. The slopes in the headwaters and in the upper
tributaries are steep, freshets on the river are violent, and the fluctu-
ations of height occur with great rapidity. Rises of 50 feet and
over have been noted at Weldon, and freshets in which the rate of rise

.18 10 feet a day or more are frequent.

The United States Weather Bureau maintains gages on Roanoke
River at Clarksville and Weldon, and on Dan River at Danville.
Gaging stations were maintained by the United States Geological
Survey during 1905 as follows: Roanoke at Roanoke, Va.; Roanoke
at Randolph, Va.; Banister at Houston, Va.; Dan at South Boston,
Va., and Dan at Madison, N. C.

During the summer of 1905 a survey of the Roanoke River was
made in order to determine a plan and profile and other information
which would be of use in hydraulic development. The survey con-
sisted of a line of levels along the river, the bench marks of which
served as a base for elevations, and a stadia transit survey by which
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the plan of the river, elevations of the water surface and general
topography were determined.

The level line started at a precise bench mark at Clarksville and
ended at a precise bench mark at Rocky Mount, a distance of about
133 miles. A Berger 10-second level and a Philadelphia rod were
used, the closing error being 0.623 feet. Permanent bench marks
were set every few miles which served as a basis for the stadia levels.

The transit party ran a stadia traverse as close to the river as pos-
sible. The distances were read on the stadia and elevations deter-
mined by vertical angles. Sufficient side shots were taken to develop
the plan of the river, elevations of the water surface were taken at
least every mile, and above and below all falls and riffles. The
method of carrying elevations by vertical angles and stadia proved
to be very satisfactory, the closure upon bench marks of the level
line being as follows:

From Brookneal to Hurt, a distance of 30 miles, half of which
was over very rough country, the differences of elevation as deter-
mined by the transit was about 4 feet from that determined by the
level ; total difference of elevation, 150 feet, number of stations, 200.
From Pig River to Roanoke City, a distance of 50 miles, the transit
differed from the level by 1 foot; total difference of elevation, 400
feet, number of stations, 300.

The azimuth of the transit line was checked by observations on
Polaris, and supplemented by frequent observations on the sun.

The following table shows the errors in azimuth from Pig River
to Roanoke City:

Errors in Azimuth Determined from Observations on Polaris.

Length of
Transit line, Total Error.
Miles. Minutes,
T 12 small.
20 e e 6 small.
5 22 small.

After starting the survey it was found that the army engineers
had made plans and profiles of the following stretches of the river:
(1) Between Weldon and Clarksville. (2) Between Randolph and
Brookneal, and (8) between Hurt and Pig River. The results of
this work were obtained from the War Department, and the transit
survey was omitted from these portions of the river.

Gages for determining the fluctuations of the water surface were
established at various points along the river and from these records
the final profile was reduced to uniform datum.
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The Roanoke River from Weldon to Roanoke City is some 230
miles long, the lower 32 miles lie in North Carolina, the remainder
being in Virginia. Along its entire length it flows through country
that is fairly well cultivated, the principal crops being corn and
tobacco; corn being grown mostly on the “low grounds” next to the
river, and tobacco on the hill land. TLand is worth from $3.00 to
$20.00 per acre. The soil for the most part is sandy and the heavy
rains wash large quantities of sediment into the river, which in high
floods is deposited over the “low grounds,” thus enriching the soil.
The banks of the river are lined with a heavy growth of willows and
brush, which protect them from scour in times of flood. This heavy
fringe of trees and the immense fields of corn about 10 feet high
made surveying extremely difficult, in numerous instances it was
impossible to get within 1% mile of the river with the transit.

The region is subject to heavy rainstorms which produce floods
that rise very rapidly and subside as quickly. The flood of 1877
is the highest known flood along the river. Below is a table of the
heights above low water at various places:

Table of 1877 Flood Heights along Roanoke River.

Distance. Hoight,

Loeality. above Weldon ’ above low

in miles. water,

in feet,
South Gaston............c.o v ininnn., 14 18
Eaton’s Ferry.........c.oo oo, 24 18
Boyd’s Mill. ... ... ..o 36 . 34
St. Tammany’s Ferry.........oovvivviieiannna.. 40 33
Goode’s Ferry.. ... iiviii i, 44 33
Taylor's Ferry..........oooviiii ., 57 34
Field’s Ferry. ... 63 23
Clarksville...................... e 70 24
Randolph.. ... ... it i, 95 36
(00 I L v o 116 43
Dearwood Ford.................... SN 182 32
Above Smith Mt. Gap..........cvvieriinnnnnn. 190 25
Lynville Ford......... ... . o iiiiiiiiiinnan. 210 37
Backwater Ford............ S P 221 28

The flood of 1889 was about 5 feet below the 1877 flood at Tay-
lor’s Ferry.

The river is crossed by railroads at the following places: 40 miles
above Weldon; at Clarksville; Randolph; Brookneal; Hurt, and
Roanoke City. The Deepwater-Tidewater Railroad will parallel
the river from the vicinity of Randolph to Leesville. This railroad,
when finished, should help develop the country along its course and
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should aid, by furnishing a means of transporting machinery, to
develop the water-power along the river near which the railroad runs.
The roads as a rule are poor, due to the sandy nature of the soil,
lack of care, and the heavy rains. In wet seasons they are practi-
cally impassable in some places. ‘
In most cases where there is a power site there is suitable rock
for masonry and the bed of the river is suitable for foundations.
The river is divided naturally into six sections:

1 Weldon to Clarksville..... ... .. ... .... ... ... veiiie .. 70 miles.
2. Clarksville to Randolph....... PP 25 miles.
3. Randolph to Brookneal. . ...............c.0iiiiiiii 32 miles,
4. Brookneal to Hurt....... ... ... . . . it 30 miles.
5. Hurt to Pig River.. ... .. .. ... . it 24 miles.
6. Pig River to Roanoke.............. ..o i, 50 miles

Section I, Weldon-Clarksville—This section is 70 miles long,
total fall from Clarksville is about-250 feet, average about 36 feet
to the mile. The river varies in width from 600 feet to 1300 feet,
banks are low, the valley is from 14 to 1 mile wide, bottom bowlders
and rock. There are many sites favorable for dams and mills. The
total fall in the old canal at Weldon is about 90 feet in a distance of
814 miles. At Eaton’s Falls, about 14 miles above Weldon, there is
a fall of 12 feet in 3300 feet. From Clarksville to Taylor’s Ferry,
a distance of 13 miles, there is a total fall of 55 feet. The Dan
River joins the Roanoke at Clarksville.

Section II, Clarksville to Randolph.—This stretch is 25 miles
long, fall from Randolph about 49 feet, average, about 2.0 feet per
mile. The width varies from 300 to 600 feet, banks low, bottom of
river bowlders and rock, valley 14 to 1 mile wide. The only large
falls in this stretch is Tally’s Falls near Abbyville, about 8 miles
above Clarksville. The total fall is some 18 feet in a distance of 214
miles, the remainder of the river is of comparatively uniform slope
with an occasional fall of a foot or two.

Section I11, Randolph to Brookneal.—The length of this section
is about 32 wmiles, total fall from Brookneal, 48 feet, average per
mile 1.5, width about 400 feet, banks high, bottom bowlders and
rock. There are no falls or ripples of any extent on this stretch.

Section IV, Brookneal to Hurt.—Tength, 30 miles, total fall from
Hurt is 151 feet, average per mile, 5 feet, banks of medium height,
valley 14 to 14 mile wide, bottom bowlders and rock. Just above
Brookneal there is a fall of 18 feet in 134 miles. From Green Hill
Ferry to Brookneal, a distance of 8 miles, there is a fall of 64 feet.
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Section V, Hurt to Pig River—Length, 24 miles, fall from Pig
River, 72 feet, average per mile, 3, width about 200 feet, banks low,
bottom bowlders and rock. There are no falls of any magnitude
in this section.

Section VI. Pig River to Roanoke.~—Length, 52 miles, fall from
Roanoke, 406 feet, average about 8 per mile, width about 150 feet,

. banks low, bottom bowlders and rock, valley narrow.

There are several power sites along this stretch, probably the best
being at Smith Mountain Gap where there is a narrow gorge between
vertical walls of rock. A dam at this point, 75 feet high, would de-
velop approximately 2000 horse-power at low water, this estimate
being based upon the discharge at Roanoke City, where there is a
gaging station, assuming that the discharge at Smith Mountain is
directly proportional to the drainage areas.

ROANOKE RIVER AT ROANOKE, VA.

This station was established July 10, 1896, by D. C. Humphreys.
The original gage, of the wire type, was replaced November 28,
1903, by a standard chain gage. The datum is the same as that of
the gage which it replaced. The length of the chain from the end
of the weight to the marker is 27.50 féet. Bench mark No. 1 is the
upper edge of the second floor beam from the left abutment, down-
stream side. Its elevation is 21.99 feet above gage datum. Bench
mark No. 2 is a standard copper bolt set in the face of the lower
wing wall of the left abutment about 4 feet above the ground. Its
elevation is 19.71 feet above gage datum. Discharge measurements
were made from the Walnut Street bridge, at which the gage is
located, up to July 21, 1903. Since that time they have been made

- from the Jefferson Street bridge, at which the section is more suit-

able. The initial point for soundings is the left end of the down-
stream handrail. The channel is straight for 500 feet above, and
sharply curved directly below. It has a width of 124 feet between
abutments. The current is sluggish at low stages. The bed of the
stream is composed of hard clay, overlain by a shifting stratum of
mud. The banks can overflow only at extreme flood stages. Crystal
Spring overflows into the river between the gage and the measur-
ing section. The gage is read once daily by Richard P. Royer.
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Discharge measurements of Roanoke River at Roanoke, Va.

Dis-

Date. Hydrographer. ;&ereiai‘o(r)lf. % vg:g{oly. h(e}iz%l?;. charge.
1896. Sq. feet. Ft. per sec. Feet. Sec.~feet.
June 26......... D. C. Humphreys......... 190 1.28 1.21 | 244
July 10......... cdoe 474 4.34 3.28 2,057
1897.
April 2......... F. H. Ansehutz.......... 220 1.45 1.30 320
1898. }
February 26..... | D. C. Humphreys......... 157 .84 .94 132
May 7.......... cdoa i 552 4.92 3.75 2,716
July 20......... cdoe 141 .80 .95 113
1899.
March 29....... D. C. Humphreys......... 348 3.23 2.51 1,123
June 27......... ceeddon e 205 1.41 1.32 290
August 7........ ceeddos o 156 .87 .88 135
1900.
May 5....00nne. D. C. Humphreys......... 199 1.50 1.30 298
June 26......... cdoai i 318 2.63 2.16 - 837
July 30......... B L 157 .95 .91 149
August 21...... P R . T 177 .52 .65 92
December 19..... [....do................... 200 1.53 1.28 307
1901.
March 28....... D. C. Humphreys......... 331 2.65 2.20 878
July 15......... N.CCurtis.............. 576 4.54 3.75 2,616
July 18......... D. C. Humphreys......... 887 6.40 6.06 5,694
1902.
July 10......... D. C. Humphreys......... 204 0.98 1.09 199
August 21....... cdoa e 158 0.49 0.63 78
1903.
March 23....... E. C. Murphy............ 1,077 6.36 6.92 6,846
Mayl.......... codo i 362 | 1.94 2.01 701
May 13......... E W. Myers. ........... . 250 1.39 1.40 349
May 13......... cedo 250 1.40 1.40 350
July 21......... B.S. Drane.............. 245 0.59 1.03 146
September 22.... | Paul and Sawyer.......... 329 0.96 1.35 316
November 26.....| W. C. Sawyer............ 265 0.45 .90 120
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’ ‘
Area of M G Di
Date. Hydrographer. sec?;éilog. vel::iz;ly. heiz%let. ( ch&r'%g-e.
\

1904. Sq. feet. Ft. per sec. Feet. Sec.-feet.
June 20......... F. H. Brundage........... 269 1.09 1.32 294
August 8........ N. C. Grover............. 345 1.37 1.67 473
September 16.... | R. H. Bolster............. 214 .59 .80 129
September 29....|....do................... 186 .49 *68 93
October 18...... ceevdon 170 .44 .63 76

1905.
March 18....... A.H. Horton............. 284 1.39 1.44 395
September 12.... | R. H. Bolster............. 323 .84 1.22 274

NOTE.—Measurements prior to June, 1903, with the exception of the one of August 21, 1900, were made from the

‘Walnut Street Bridge; measurements after June, 1903, and that of August 21, 1900, were made from the Jefferson Street

bridge. -
Daily gage height, in feet, of Roanoke River at Roanoke, Va.

Day. Jan. | Feb, | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
.8 7 1.95 751 .2.0
.9 65 1.7 75 1.9
.9 .6 1.4 750 1.9
9 727 1.1 .75 .85
.9 .78 | 1.0 2.6 .82
.85 .8 95 2.1 .82
7 .75 .9 1.95 8
a 7 .85 1.95 .8
7 7 851 1.9 .78
7 .55 .8 1.85 .78
.9 5 .8 1.82 .76
.8 .6 751 1.8 .75
7 5 .8 1.7 .75
.75 .55 .85 1.65 75
.8 .52 .8 1.5 75
74 65 75 1.45 .75
8 .6 75 1.4 .9
.69 .59 75 1.8 .95
.62 5 75| 1.22 9
62 .55 S5 11 .85
6 .6 751 1.0 .85
.65 .55 .75 9 .85
.75 5 .75 .85 82

1.03 5 .75 .85 82
.09 .45 .75 .8 8
.81 5 .75 75 .8
.75 5 .75 1.0 .8
75 .55 75 1.3 .8
75| 1.33 .75 2.8 .8
.6 3.4 751 2.45 .75
I 3 5 .75
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Daily gage height, in feet, of Roanoke River at Roanoke, Va.—Con.

Day. Jan, | Feb, | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
.75 45| 17957 1.551 1.55| 1.3 N .75 750 1.5 .85 5
7 45| 1.55 | 1.55 | 4.0 1.3 N .75 7 1.45 .85 5
7 45| 1.2 1.5 3.85 | 1.7 .75 .8 65| 1.4 .8 .5
.65 45| 1.0 1.85 | 3.45| 1.7 72 .8 65 1.3 .8 9
.63 .5 951 1.8 2.95| 1.65 721 1.75 .65 | 1.25 .8 1.3
.6 6.82 .9 1.75 | 2.7} 1.6 72 1.7 65| 1.2 75 1.15
65| 3.78 | 1.85| 1.7 2.6 1.55 721 1.65 651 1.1 751 1.1
5 2.6 1.25| 1.65| 2.5 1.55 7 1.4 .6 1.0 751 1.0
451 2.2 1.0 1.6 2.26| 1.5 97 1.2 .6 .9 .75 .95
451 1.95 95| 1.55] 1.9 1.5 65| 1.0 .6 .9 7 .95
451 1.9 9 1.5 1.6 1.5 .62 .8 .55 .85 7 .9
451 3.0 19| 1.5 1.58 | 1.45] 1.0 .75 .45 .85 .65 .85
451 2.9 2.2 1.5 1.55 | 145 1.0 .75 451 1.9 .6 .85
45| 2.5 3.6 1.5 1.55| 1.4 .95 .75 45| 1.95 .6 .8
5 2.2 3.85| 1.5 1.75 | 1.45 .9 7 4 1.85 .6 .8
.6 2.0 3.3 1.6 1.7 1.4 .85 N 417 .6 .8
65| 1.95| 3.0 1551 1.65| 1.4 1.0 N 4 1.45 .8 .8
.6 1.8 3.0 1.5 1.6 1.35 | 1.1 N 35| 1.2 .6 .8
.6 1.55 | 2.9 1.45| 1.5 1.75| 1.0 7 350 1.0 6 .85
65| 1.45| 2,75 1.45| 1.55] 1.75| 1.1 .65 35| 1.2 .55 .85
681 45 2.6 1.4 1.55 1 1.7 1.55 .65 35| 11 .55 .9
7 4.4 2.45| 1.4 1.5 1.65 1.45 .65 351 1.0 .55 .9
9 8.3 2.1 1.4 1.5 1.6 1.95 .9 1.85 9 .55 .9
651 3.5 1.95| 1.4 1.5 155 | 1.85| 1.1 1.85 9 .55 .95
65| 2.6 1.75 1 1.4 1.45| 1.5 1.7 ... 1.75 .85 .5 .95
6 2.2 145 1351 1.45] 1.4 1.55 |....... 1.7 1.1 .5 .95
5 1.9 1.25] 1.3 1.4 1.0 1.4 |....... 1651 1.1 5 .95
.5 1.85) 1.65| 1.3 1.4 T2 1254 ... 1.6 1.0 .5 1.0
R 2 O 1.63| 1.25| 1.4 7201.0 .75 | 1.56 .95 .5 1.0
R 2 R 1.6 1.2 1.35 | .72 .8 751 1.55 .9 5 1.1
45 ... 188 (. ...... 135 ....... 75 8. 85 ..., 1.1
1898.
| D 116 2.0 951 2.25 .8 1.35 95 1.8 | 1.05] 1.3 1.85| 1.4
2 1.15| 1.9 95| 2.0 751 1.3 .9 1.9 95} 1.4 1.8 1.4
L F 1151 1.85] 1.0 1.85 W75 1.2 .85 | 1.95 95| 1.68| 1.75 | 1.5
4o 1.1 1.851 1.0 1.7 7 1.15 85| 2.5 1.05 2.0 1.75 | 2.0
[ U 1.1 1.8 1.1 1.65 7 1.1 .85 1 3.1 2.04 2.68) 1.7 3.4
s P 1.0 18 | 1.0 1.6 3.8 1.05 .85 1 2.45| 2.0 3.0 1.75| 2.5
T 95| 1.7 95! 1.6 4.9 1.05 .8 195| 2.3 2.35| 1.7 2.25
2 N 95| 1.65 95| 1.5 3251 1.0 750 1.9 1.07 ) 2.0 1.7 2.0
9. .9 1.6 . 9 1.5 2.5 1.0 6 1.9 107 1.9 1.65 | 1.9
10000, .9 1.6 85| 1.4 2.1 .95 b5 1951 1.07| 1.8 1.65| 1.6
| ) .85 1 1.55 .8 1.4 2.0 .9 45| 19510 1.07| 1.7 1.6 1.5
120l 851 1.5 750 185 2.2 .9 451 1.9 1.06| 1.65| 1.6 1.5
1Bl 85| 1.5 | 751 1.3 1.65 .95 45 1.9 1.03| 1.6 155 1.5
Mool 95| 1.4 754 1.656| 1.5 1.0 45| 2.6 101, 1.55| 1.55| 1.45
5.t 1.3 1.35 7 1.6 145 1.25 5 245 101 L5 145 1.4
16 .o, 1.4 1.3 7 155 1.45] 1.3 5 2.2 1.01| 1.5 1.4 1.35
| 1.35| 1.2 7 1.5 1.4 1.4 45| 1.9 1.05| 1.4 1.55 | 1.65
18 1.25 | 1.15 65| 1.5 1.3 1.5 1.2 1.75] 1.0 1.6 1.55 {.......
9.0 1.2 1.1 65| 1.45| 1.25} 1.5 1.25| 1.5 1.0 3.5 195 ......
20, ... 1.151 1.1 65 (... 1.2 145 1.15| 1.3 1.0 2.6 2.2 f......
2l i, 2.0 1.0 i 2 115 1.4 95| 1.25| 1.05| 2.6 2.0 1.6
‘ 22 2.5 | 1.0 6 |..... 1.55| 1.6 | 1.75| 1.2 { 1.4 | 50 | 1.9 | 1.55




ROANOKE RIVER DRAINAGE BASIN. ' 171

) Daily gage height, in feet, of Roanoke River at Roanoke, Va.—Con.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

1.0 165 §....... 1.3 ... 1.4 1.8
....... 155 1.156 |.......} 1.95(.......| 1.8

2.0 143 115 1.0 9 .75 65 1.2 8
1.88 | 1.43| 1.3 1.05 8 .85 .65 | 1.17 8
....... 1.30 ) 1.18| 1.03 8 1.0 651 1.25 7
1.75| 1.35| 1.06| 1.0 7 .85 65 1.3 .75
1.72 | 1.32| 1.0 1.0 7 N 65 1.1 .75
1.67 | 1.32 98] 1.0 8 .75 .63 1.05 75
1.62 | 1.41 97| 1.05 9 7 .6 1.0 77
2.1 1.8 .95 .98 85 65 .85 95 8
1.9 2.03 9 .93 .86 7 9 9 78
8 1.85 95 9 .85+ .65 8 85 75
75 176 1.0 .85 .75 .6 85 83 .75
7 1.7 1.75 .82 75 57 8 8 1.5
66 | 1.82| 2.25 .8 1.04 7 75 8 1.55
63| 1.85| 1.9 .8 1.0 65 7 8 1.3
6 1.75 | 1.65 951 1.0 65 7 8 1.15
55| 1.66 | 1.45 .83 .95 65 8 78 | 1.05

1:46 73 .75 .9

[ N i e e S o S Gy S gy WPa SN
'
o
—_
-
et
o
(=3
©
-~
[

4 | 1.32] 1.1 85| 721 2.05 7 73 9

4 | 128} 108 .82 7| 19 7 73 88

37| 125 1.05| .78| 67| 1.0 68 7 85

36| 1.35] 1.0 8 65| .85 68 75 8

34 1.271 1.0 85 63| .8 .68 75| 1.1

38| 1.2 | 1.1 9 6 " .8 .68 75| 1.05

750 1.16 | 2.15 85| .65 75| .65 73 95

Tl 115| 145) 1.5 7B 8| 65| .73 9

6 1 1.13] 1.151] 1.0 .85 75| 65| 75| 1.25

B 11| 1.05 85! 1.0 7 651 1.0 | 1.3

4812 | 1.0 821 .85 65| .73 85| 1.45

....... 113 ......] 105 8 [......01 .8 |.......] 1.6

1900. -

) 1.7 | 1.1 | 38 | 1.85| 1.5 | 12 | 1.5 9 650 8 1 1.4 | 1.58
2. 1.8 | 1.13| 3.1 | 1.78| 1.48| 1.13| 1.4 8| 65| .95) 15 | 1.55
kS 1.8 [ 11 [.25 | 1.72| 145 115 1.3 8| .65| 1.0 | 1.65| 1.5
L S 1.7 | 1.06{ 2.1 | 1.65| 1.4 | 1.1 | 1.7 8 65 1.1 | 175 | 4.43
[ S 1151 1.2 | 20 | 1.58| 1.37|-1.05| 18| .8 651 1.151 1.45| 3.7
[ 85 1.1 | 1.881 1.5 | 1.25]| 1.03| 1.6 50 650 1.1 | 1.3 | 2.6
T, 8 | 115 1.77 ] 1.45| 1.22] 1.03| 1.4 5| 65 1.05| 1.2 | 2.2
8 i 50 1.1 | 1.7 F 145 1.2 F 1.1 | 1.25 75| 65| 1.05| .1.15] 2.0
9. 75 11 | 195 1450 1.2 | 1.2 | 115 7 65| 1.0 | 1.1 | 1.85
0. 8| 1.1 | 1.8 |.1.4.| 13| 1.15] 1.1 7 .6 95| 1.07| 1.72

a Interpolated; March 12 and 13, 1899,
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Daily gage height, in feet, of Roanoke River at Roanoke, Va.—Con.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
.9 [ 2 P 1.38 | 1.2 1.1 1.05 .65 .6 .9 1.06 | 1.62
1.2 451 176 | 1.4 1.18| 1.15| 1.0 .65 .6 .85 | 1.06 | 1.55
1.5 4.3 1.7 | 1.4 1.156| 1.4 1.0 .65 <6 .85 | 1.03 | 1.48
1.35| 3.08| 1.8 | 1.36| 1.13| 1.85| .97 .63 6 | 1.8 | 1.03] 1.4
1.2 2.32] 1.75| 1.3 1.08] 1.35 .95 63| 1.1 1.35 | 1.0 1.38
115 | 1.95| 1.72) 1.27| 1.05| 1.6 .95 6 2.0 1.15| 1.0 1.34
1.1 1.98 ) 1.7 1.251 1.06| 2.25 .93 6 1.3 1.05 | 1.0 1.3
1.1 1.6 1.85| 1.3 1.03] 2.15 .93 6 1.0 1.0 1.0 1.31

3.76 1 al.06 1.75 .9 .65 .8 95| 1.0 1.25
2.65 | a1.056| 1.55 9 .65 7 9 1.0 1.2
2.9 jal.l 1.4 .87 65 .65 85| 1.0 1.25
2.95 | al.1 1.3 .87 .65 8 85| 1.0 1.29
2.55 [al.5 | 1.3 9 [ 65| 115 9 | 10 | 1.27
2.25 | 2.4 1.3 .95 .65 954 47| 1.0 1.42
205! 1.8 | 1.8 | 1.05 75 8 | 2.5 95| 1.4
1.9 1.45] 2.6 1.25 7 .8 1.95| 8.2 1.36
1.78 1 1.3 1.46] 1.0 .65 751 1.7 | 2.9 1.3
1656 | 1.25| 2.45| 1.0 .65 7 1.55 | 2.2 1.27
1.6 2.0 2.13 .95 7 65| 1.5 1.95| 1.28
155 1.6 1.7 .9 .65 .6 1.45| 1.75 | 1.24
,,,,,,, 1.35]....... .9 65 ... 1.4 ... 1.28
1.95% 2.06 109} 1.0
1.85| 1.80] 1.1 1.01
1.78) 1.7 | 1.1 | 1.51
1.7 1.43| 1.11]| 1.6
165 1.35; 1.12 | 1.45
163 1.27] 1.1 | 1.32
1.6 1.2 1.09 | 1.15
1551 1.25| 1.09) 1.14
1.5 1.25 | 1.07} 1.13
1481 1.25 1.07] 1.13
1.45 | 1.23] 1.06 | 1.13
1.4 1.2 1.06| 1.15
148 1.23| 1.06 ] 1.15
1.5 | 1.23] 1.06| 2.3
1.6 1.22 1.05| 4.8
1.52| 1.21| 1.03| 3.26
1.52 1.23| 1.03| 2.21
145 1.2 1.03 | 1.95
14 | 1.2 | 1.3} 1.7
1.4 1.2 1.03 | 1.45
1.37 | 1.18] 1.03| 1.3
1.35 | 1.17 | 1.21| 1.45
135 1.17 | 1.31 | 1.6
1.3 1.15 | 1.2 1.85
1271 112 1.15| 2.1
1.25| 1.1 1.08| 2.2
1.3 |-1.1 | 1.03| 2.25
2.1 1.097 1.01; 2.15
2.4 | 1.08| 1.0 |11.9
2.1 1.00| 1.0 7.25
....... 1.09 .......| 5.95

aEstimated; repairing bridge, May 19 to 23, 1900.
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Daily gage heighi, in feet, of Roanoke River at Roanoke, Va.—Con.

Day. Jan, | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.38| 1.05 135 | 1.02]| .6 T 85| 2.3
135 1.0 | 1.2 .9 6 75 8 ] 1.9
1.45] 1.03| 105 .82 .6 68 .8 ] 29
135 1.0 | 1.0 .8 6 68| .85 2.2
135 1.0 9 .9 6 | 1.95| .8 | 2.55
1.3 | 1.0 95| .9 6 | 1.5 9 | 2.3
i3 | 1.0 95| .8 6 10 .9 | 1.95
1.35] 1.0 95 7 .6 85| .85 | 1.75
1.35] 1.1 | 1.6 7 6 75| 83| 1.6
129 1.05] 1.1 7 85 7 8 1 1.5
1.25( 1.0 95| .7 65| .8 75| 1.45
1221 95| 95| .7 63| 1.06] .8 | 1.4
1221 93| .9 68 6 | 1.0 78| 1.4
1.25] 1.0 8 .7 6 9 8| 15
1.29| 1.05| .85 68{ .6 8| 8 | 15
125 1.25| .8 7 6 8 8| 15
1.2 | 1.25| .8 7 6 75 8 | 2.4
1.19) 1.35| 75| 65| .6 75| 17 | 2.2
1.19 | 1.1 71 65| .6 750 1.6 | 1.9
1.19 | 1.05 7 65| .6 75 1.3 | 1.7
1.25 | 1.05 7 651 .6 7| 115] 1.6
1.2 | 1.0 7| .65 65 7 1 1.05]| 1.75
115 1.0 7 .65 65 7 | 1.0 | 1.65
1.15| 1.0 92| .63 63 7 110 | 1.5
112} 1.0 85| .61 65 73] 1.15| 1.5
112 1.25| .78 .6 N 75 2.1 | 1.4
1.13 | 1.25 7 6 7 8 (2.4 | 1.1
1.12] 1.25 7 6 7 93] 1.8 | 1.3
1.1 | 135 72| 6 65| 1.1 | 1.65] 1.3
1.1 [ 1.35] 1.22] .6 63 9 | 1.4 | 13
1.08....... 115 6 L., 9 ... 1.2
21 | 15 | 1.6 | 1.6 | 205| 1.0 | 1.0 .65
193 1.8 | 1.45] 1.4 | 1.2 | 1.0 | 1.0 9
1.8 1 1.25| 1.4 | 1.2 | 1.08] 98| 1.0 9
19 (1.1 | 1.3 | 26 | 1.0 | 1.0 | 1.0 8
1.8 | 1.2 | 1.28] 1.8 95| 98] 1.15] .95
1.7 | 1.25| 1.3 1.35] .9 | 1.0 | 1.25| .8
165 21 | 1.45] 1.2 9 |10 | 1.2 9
1.63] 1.65| 1.35| 1.1 9 121 |11 8
155 145) 1.2 | 1.08] 21 | 1.5 | 1.1 8
153 21 | 118} 10 | 1.8 | 125 105} 8
1.5 | 1.9 | 1.5 | 1.08] 1.1 | 1.15] 1.0 7
15 | 1.45( 1.85] 1.05] 1.05 1.1 | 1.0 75
148 1.5 | 2.35{ 1.0 | 1.0 | 1.05] 1.0 .95
145( 1.4 | 2.0 | 1.0 95| 1.05| 1.0 9
1.42] 1.3 | 1.6 | 1.3 95| 1.03] 1.0 .85
1.38| 1.25| 1.3 { 1.15| 9 | 1.0 | 1.0 .65
138} 1.2 | 1.3 | 1.15] 6.75 1.156| 1.0 65
138 1.2 | 1.25) 1.18{ 2.6 | 1.45| 1.1 95
135 1.2 | 12 | 1.15| 2.4 | 1.2 | 1.1 .55
1.3 1.1 | 1.1 ] 1.2 |16 | 1.15] 1.0 .95
1.3 [ 115 1.1 1.1 | 1450 1.1 | 10 | 1.2
1.25| 1.1 | 1.1 951 135/ 1.05| 1.0 | 1.05
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Daily gage height, in feet, of Roanoke River at Roanoke, Va.—Con.

Day. Jan, | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov, Dec.
1903,
23 1.7 2.0 6.7 1.9 125 1.8 1.1 951 1.3 1.05 98| 1.0
24 1.6 1.95| 48| 1.8 1.23| 1.3 1.05 95| 1.25| 1.05| 1.0 .95
25, 1.5 1.85] 3.8 1.8 1.26 | 1:2 1.0 9 1.2 1.061 1.0 1.0
26, ... 1.5 1.75 | 2.8 2451 1.33| 1.2 1.05 8| 1.15| 1.05| 1.05| 1.2
27 1.45| 1.7 2.55| 4.05| 1.3 2.1 1.0 881 1.15] 1.0 1.0 1.0
28, 2.35 | 2.4 2.3 2.9 1.2 1.8 .95 9 1.13( 1.0 .8 1.1
20 .. 2.4 |...... 2.2 2.5 1.2 29 ] 10 .9 1.13.] 1.0 8541 1.1
1 O R AP 4.8 2.3 1.3 2.0 .98 9 1.081 1.0 9 .85
k3 FPUURRT DY RN 475 (... 1.25 |....... 1.0 1.5 ... 1.0 [...... .65
1904,
oo .95 750 175 1.15 | 1.05] 2.45| 2.1 1.5 .85 .65 .65 7
2. .9 75 1.8 1.1 1.05| 3.257 1.5 1.7 1.2 .65 .65 7
. SN .8 .8 1.65 | 1.057 1.05| 1.95| 1.2 1.4 1.3 .6 .65 .75
4. 3 95| 155 1.06| 1.06| 1.45| 1.0 1.5 .95 .6 .65 .9
5 1.056 7 1.457 1.05} 1.05| 1.656 | 1.1 1.6 .95 .65 .75 .8
.65 95| 1.85| 1.0 1.1 135 1.0 | 2.6 .9 .6 N 1.0
.8 1.16| 255 1.0 1.1 1.25) 1.0 1.65 .85 .6 75 1.0
.8 1.8 275 1.1 1.2 1.35 | 1.0 1.7 .8 .65 .75 9
.8 1.4 2.05| 1.15| 1.2 1.15 95| 2.0 .8 .65 .75 .8
.8 1.25| 1.8 1.15] 1.3 2.06 | 1.5 3.0 .8 65| .7 .8
9 1.1 1.65 | 1.1 1.25| 1.65 | 1.2 3.6 .75 .65 7 75
.9 1.1 1.45) 1.25| 116} 1.75| 1.1 2.4 .8 .65 7 N
.8 1.05]| 145 1.2 1.1 1.45 951 1.6 .8 .65 .75 7
.8 1.1 1.4 1.1 1.051 1.35 9 1.4 .8 .65 9 7
.3 95| 1.4 1.151 1.156| 1.2 .8 1.4 .9 .6 .85 7
.85 851 1.3 1.05| 1.1 1.3 .8 1.4 .85 .65 .75 9
851 1.05| 1.251 1.05| 1.05] 1.56 7 1.15 75 .65 .8 .75
6 .9 1.2 951 1.1 1.45 N 1.15 .75 .65 .8 .75
1.35 95| 1.2 1.056 | 2.35 | 1.25 7 1.1 .75 .65 75 v
6 1.1 1151 1,050 1.95| 1.4 N 1.15 .75 .65 75 .65
.8 95| 1.15 .9 1.65| 1.6 7 1.0 75 .65 75 .65
851 1.1 1.1 851 1.45, 1.4 N 1.0 .75 .65 .75 .65
1.45| 1.8 1.1 1.05| 1.35| 1.2 1.0 1.0 7 .65 .75 .65
1.261 1.5 1.25 5 12541 1.1 1.2 .95 7 .65 75 7
1.06 1.3 1.25 85| 1.25 | 1.0 95 .95 7 .65 .75 N
1.05| 1.25] 1.25 95| 1551 1.0 1.7 .9 i .65 7 .8
9 116 1.25 95 1.35| 1.4 1.3 9 N .65 N .9
85| 1.1 1.25| 1.45[ 125 1.4 2.75 .85 N 7 q .9
95 1.35 ) 1.2 1157 1.05( 1.2 1.5 9 7 .65 7 -8
85 |....... 1.15] 1.15| 1.06{ 1.2 1.3 .85 N .65 7 7
5 1151 ..... 1.65 ). ..... 1.2 85 1. ... 65 ..., 7
1905.
) D .8 .8 1.85| 1.25| 1.0 1.4 0.9 1.95| 1.03 9 .9 .8
2. e .8 7 2.5 1.15 951 1.3 1.0 1.6 5.28 .9 9 .8
S .9 651 2.3 1.1 .9 1.3 1.7 1.5 2.92 9 851 1.47
L P 9 .8 2.0 1.1 95| 1.25| 1.8 | 1.4 2.15 92 .8 1.55
| P .9 .8 2.1 1.1 95| 1.15] 2.6 1.7 1.78 9 .8 1.3
6. 1.0 75| 1.85] 1.6 1.0 1.1 3.05| 1.46} 1.53 .9 .8 1.2
T 1.15 .8 1.8 | 1.65| 1.3 1.05| 245 | 1.35| 1.5 .82 .8 1.18
L SN 1.1 .8 195} 155 1.16] 1.0 2.1 2.0 1.3 .82 .8 1.15
9 .95 N 2.7 1.45( 11 9 1.4 1.4 1.23 .85 .8 1.25
10, ... 1.0 .8 3.6 1.4.1 1.1 .85 | 1.7 1.3 1.3 .85 .8 1.2
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Daily gage height, in feet, of Roanoke River at Roanoke, Vq.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. rDec.
1905,

1 95 85| 2751 1.35| 1.15 85| 2.1 1.35 ) 1.28 1 1.12 .8 1.0
1200000 1.1 8 2.2 1.4 4.72 8 7.9 1.4 1.25 1.23 .8 9

r 18300 2.1 8 2.0 1.45| 4.0 8 7.4 1.35 ) 1.23 92 .8 .9
4. 1.75 8 | 1.8 1.45) 3.8 1.3 3.2 1.65 | 1.17 .85 81 .9

( 5. 1.45 8 1.6 1.5 2651 1.256| 3.1 1.7 1.1 .83 .8 1.0
16.............. 1.1 9 1.6 1.5 3.7 1.2 2.6 15 1.1 9 .8 1.0

17 1.15 85 1.5 1.45 3.3 1.25) 1.6 1.4 1.17 .85 .8 .95
8. 1.15 85| 1.456| 1.45| 2.5 1.26 1.351 1.3 1.13 85 77 1.0
19 1.15] 1.0 1.4 1.3 2.0 1.25| 1.5 125 1.1 87 720 12

20. ... 1.05 951 1.1 1.3 1.9 1.4 1.7 1.2 1.03 .88 78| 4.3
A 1.0 1.3 1.3 1.25| 1.65| 2.75| 1.8 | 1.16| 1.0 85 88| 2.3
2200 95 | 1.7 1.5 125 1.55 | 1.3 1.85| 1.1 .95 8 82| 1.0
2. 951 1.4 1.3 125 1.45| 1.35| 1.8 1:05 97 8 .8 1.9
24 9 1.5 1.3 1.15 | 1.4 1.6 1.6 1.35 95 8 .8 1.8

' 25, .6 2.0 1.3 1,151 1.4 195 1.7 1.2 .92 88 .8 1.7
260 1.1 2.2 1.3 1.1 1.35| 1.5 1.55 | 1.9 .9 1.1 8 1.6

27 .8 2.2 1.3 1.1 1.8 1.35 |....... 1.4 9 1.12 .9 1.65
28, .8 1.8 1267 1.1 1.7 1.2 |....... 1.3 .9 1.02 827 1.6

' 29. ... S| M R 1.25| 1.06| 1.6 1.1 ... 1.2 9 9 .8 1.55
f 0. 8 | 1210 |15 | 10 | ... Lisf 9| 9| 8| 14
31 A P, 1.25|....... 145 | ...... 2.1 1.1 (... 9 L 1.4

Rating table jor Roanoke River at Roanoke, Va., from July 10, 1896, to December 31, 1903.

HGe?gg}?t. Discharge. H(i?gg}?t. Discharge. H(i?gghet. Discharge. H(i%glf‘c. Discharge.
Feet. Second-feet. Feet. . Second-feet. Feed, Second-feet. Feet. Second-feet.
0.5 70 1.4 347 2.3 955 3.2 1,900
0.6 76 1.5 405 2.4 1,045 3.3 2,020
0.7 85 1.6 463 2.5 1,135 3.4 2,140
0.8 99 1.7 521 2.6 1,230 3.5 2,265
0.9 121 1.8 580 2.7 1,330 3.6 2,390
1.0 151 1.9 641 2.8 1,435 » 3.7 | 2,515
1.1 189 2.0 707 2.9 1,545 3.8 2,645
1.2 237 2.1 785 3.0 1,660 3.9 2,775
130 290 2.2 865 3.1 | 1780 4.0 2,905

The above table is strictly applicable only for open channel conditions. Tt is based upon discharge measurements
made during 1896 to 1903, It is-well defined between gage heights .6 feet and 7.0 feet. The table has been extended
beyond these limits. Above gage height 4.00 feet the rating curve is a tangent, the difference being 135 per tenth.
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Rating table for Roanoke River at Roanoke, Va., jrom January 1, to December 31, 1904

H(i?ggllet. Discharge. H(iiagft. '! Discharge. H(i?gglﬁ Discharge. H(e}a?gg]ft. ‘ Discharge.
: i
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. . “ Second-feet.
0.30 43 0.75 115 1.40 330 2.30 940
0.35 47 0.80 127 1.50 380 2.40 1,030
0.40 52 0.85 140 1.60 430 2.50 1,130
0.45 58 0.90 153 1.70 490 2.60 1,230
0.50 65 0.95 167 1.80 550 - 2.70 | 7 1,330
0.55 73 1.00 181 1.90 620 2.80 1,435
0.60 82 1.10 212 2.00 690 2.90 1,545
0.65 92 1.20 247 .2.10 ¢ 770 23.00 1,660
0.70 103 1.30 286 ‘ 2.20.| 850 ‘

The above table is strictly applicable only for open channel conditions. It is based upon discharge measurement
made during 1896 to 1904. See also foot note to 1903 tahle. '

aAbove 3.00 feet gage height the 1904 table is the same as the 1903 table.

Eating table for Roanoke River at Roanoke, Va., from January 1, to December 31, 1905.

e . 1
H(i?gg}ft. . Discharge. H(i?gg}st. Discharge. H%?gghet. ‘ Discharge.. H(i?ggl?t. Discharge.
| ) —
Feet. Second-feet. Feet. ‘ Second-feet. ' Fee. i Second-feet. Feet. l Second-feet.
0.60. 74 1.30 1 310 2.00 725 2.70 | 1,340
0.70 96 1.40 360 2.10 800 2.80 | 1,440
0.80 i2e 1.50 | 415 2.20 ! 880 2.90 | 1,550
0.90 | 152 1.60 \ 470 2.30 960 3.00 | al,660
1.00 186 1.70 | 530 2.40 1 1,050
1.10 224 1.80 | 590 2.50 1,140
1.20 264 1.90 ‘ 655 2.60 0 1,240

The above table is strictly applicable only for open channel conditions. It is hased upon discharge measurements
made during 1896 to 1905. See also foot note to 1903 table.
aAbove gage height 3.00 feet the 1905 table is the same as that for 1903.
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Estimated monthly discharge of Roanoke River at Roanoke, Va.

(Drainage area, 388 square niiles.)

Didcharge in second-feet. ‘ Run-off. Precipitation.’
0 I T
Month. ] ’ Second-ft.] Depth 01;32 | In Loss of
Maximum | Minimum. | Mean. per . in of | jiches | . I
$q. mi. inches. | precipi- i inches.
‘ \ ‘ ‘ tation.
| iy [
1896. ‘
July 10-31....... 2,302 91 506 | 1.30 . 1.06 |...... a6.88 |.......
August.......... 162 76 98| .254| .204| 13| 2.15| 1.86
September....... 2,140 67 154 | .397 .443 9 4.98 ‘ 4.54
October.......... 673 9 142 | .366 ; .422 44 .95 1 .53
November. ...... 1,435 | 91 | 422 1 1.09 ‘ 1.22 27 - 4.47 | 3.25
December. ... . 07 9 16| .02 64| 92| .50 ;04
1897. \ ’
January......... 91 67 75| .194| 224 13| 1.64 1.42
February........ 8,710 67 1,514 | 3.90 4.06 57| 7.10 3.04
March........... 2,710 121 796 | 2.05 2.36 63| 3.74| 1.38
April. ....... ... 610 237 404 | 1.04 1.16 69 | 1.67 .51
May............. 2,905 318 771 | 1.99 2.29 62| 3.71| 1.42
June............ 550 87 378 | .974 | 1.09 571 1.90! .81
July............. 673 78 203 | .523 .603 13| 4.72; 4.12
bAugust...... ... 550 80 157 | .405 .467 17| 2.83 | 2.36
September. . ... .. 610 61 190 | .490 547 28 | 1.96 | 1.41
October.......... 673 109 250 | .644 742 19 3.8 3.12
November....... 109 70 821 .210 .234 21| 1.13 .89
December. ....... 290 70 132 | .340 392 |- 10| 3.72| 3.33
| | |
The year....... 8,710 61 413 ' 1.06 14.17 | 37|37.98 | 23.81

aPrecipitation for complete month July, 1896.
bDischarge interpolated August 25 to 28, 1897,

L
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Estimated monthly discharge of Roanoke River at Roanoke, Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
Month. ' . ‘ | Second-ft| Depth 1 ciﬁz. I Loss of
Maximum, | Minimum. Mean. per _in of inc}?es. . in
| 5Q. mi. inches. | precipi- inches.
[ ‘ tation.
[
1898. “

«January......... 1,135 109 454 | 1.17 1.35 47 | 2.90 1.55
February........ 707 121 350 .902 .939 152 .62 | —.32
March........... 1,720 76 318 .820 .945 27 | 3.47 ) 2.53
April 1-19........ 910 290 466 | 1.20 848 ... .. 1.96 |.......
May............. 4,120 85 747 | 1.93 2.22 36| 6.14| 3.92
June............ 521 121 270 .696 776 28| 2.82| 2.04
July............. 550 67 203 .523 .603 14| 4.32| 3.72
aAugust......... 1,780 135 570 | 1.47 1.70 47 | 3.59 1.89
September. ... . .. 2,327 135 | 381 982 1.10 29 | 3.75| 2.65
aOctober......... 4,255 290 1,028 | 2.65 3.06 43 6.32| 3.26
November. ...... 865 347 510 | 1.81 | 1.46 77| 1.89 | .48
aDecember. ...... 2,140 318 659 | 1.70 1.96 75| 2.60 .64

| |
1899. |
cJanuary........ 5,403 \ 550 1,124 | 2.90 \ 3.34 90 | 3.73 .39
cFebruary....... 4,255 745 | 2,098 | 5.41 ‘ 5.63 96 | 5.83 .20
March........... 8,508 785 1 2,521 6.50 ; 7.49 115 | 6.49 —1.00
cApril........... 785 312 482 1.24 ! 1.38 49 | 2.82 1.44
May............. 730 189 377 .972 [ 1.12 35| 3.23] 2.11
June............ 910 121 278 717 .800 16| 503 | 4.23
July........ ... 212 91 130 .335 . 386 12| 3.16 | 2.77
August.......... 165 76 105 .271 312 8 3.72| 3.41
September. .. .. .. 745 .74 133§ .343, .383 91 4.03| 3.65
October.......... ! 121 76 88 227 .262 16 1.59 1.33
November. . ... .. 290 85 128 .330 .368 23 1.62 1.25
December........ 463 91 173 | .446 .514 271 1.92| 1.41
I
The year....... | 8 ,508 ' 74 [ 636 | 1.64 | 21.98 51 | 43.17 | 21.19

aBstimates August 29 and 30, October 29 and 30, and December 18, 19 and 20, 1898, interpolated.
bPrecipitation for complete month, April, 1898,
¢Estimates January 29 and 30, February 14 and April 3d, 1899, interpolated.
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[ Estimated monthly discharge of Roanoke River at Roanoke, Va.—Con.

)

Discharge in second-feet. ‘ Run-off. Precipitation.
| Per
Month. Masi . ‘ Second-ft.| Depth cent. In Loss of
; aximom. | Minimum. | - Mean : sq?er;i. in(:lrlles. pre(;fipi- inches. incl}l:es
?' ; | ' tation.
: 1900.
January.......... 3,040 91 403 | 1.04 1.20 | 46| 2.62 1.42
February...... .. 3,377 58 639 | 1.65 1.72 45| 3.84 | 2.12
' aMarch.......... 3,512 521 964 | 2.48 2.86 58 | 4.91 2.056
April........ ... 2,580 263 687 | 1.77 1.98 81 2.44 .46
. bMay............ 1,045 162 320 . .825 .951 27 | 3.55 2.60
f June............ 1,230 162 422 | 1.09 1.22 21 5.85 4.63
July............. 610 114 214 .552 .636 21 3.08 2.44
August.......... 121 76 86 222 256 | 17 1.50 1.24
4 September. . ... .. | 707 76 123 | .317 .354 7| 5.16 | 4.81
October.......... 3,918 99 381 .982 1.13 27| 4.26 | 3.13
1 November. ...... 8,575 135 593 | 1.53 1.71 44| 3.88 | 2.17
December......... 3,486 237 576 | 1.48 1.71 52 | 3.31 1.60
| | ‘
The year....... | 8,575 58 ‘ 451 ‘ 1.16 \ 15.73 35 l 44.40 | 28.67
]
1901.
January......... 2,972 169 501 | 1.29 1.49 63| 2.36 .87
February........ 393 116 2471 .637 .663 93 .71 .05
March........... 2,840 151 531 | 1.37 1.58 48 | 3.26 1.68
April............ 11,610 463 1,702 | 4.39 4.90 75| 6.50 1.60
May............. 13,600 376 1,466 | 3.78 4.36 58 | 7.46 | 3.10
June...:........ 1,804 463 885 : 2.28 2.54 36| 7.06 | 4.52
July............. 3 ,985 189 859 | 2.21 2.55 48 | 5.26 | 2.71
August...c...... 16 ,860 232 1,926 | 4.96 5.72 53 | 10.72 | 4.99
September. . .. ... 1,045 263 454 1 1.17 1.30 37| 3.52| 2.22
Qctober.......... 745 181 267 .688 793 92 .86 .07
November. ...... 296 151 183 472 .527 51 1.04 .51
December. ....... 13,570 151 1,425 | 3.67 4.23 57| 7.45| '3.22
The year....... 16 ,860 1 116 ! 870 ‘ 2.24 \ 30.65 l 55 \ 56.20 ! 25.55

aBEstimate March 11,1900, interpolated.
bBridge being repaired May 19 to 23, 1900, estimates approximate.
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Estimated monthly discharge of Roanoke River at Roanoke, Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
|
Month. " . Second-ft.| Depth cE:;. I Loss of
‘ Maximum, | Minimum. | Mean. per L in of incl?es. ,In
| . 8. mi. inches. | precipi- inches. g
r { X ‘ tation. ‘i
1902. |
January......... 4,525 263 781 | 2.01 2.32 78 | 2.96 .64
February........ 11,090 2121 1,423 |3.67 | 3.82 76 | 5.05| 1.23 ‘
March........... 2,775 347 | 1,047 | 2.69 3.10 102 | 3.04 | —.06
April...... ... .. 1,090 376 543 | 1.40 1.56 89 1.76 .20
May............. 376 181 256 .660 761 41 1.85 1.09 .
June,........... 318 129 187 484 .540 14 | 3.84-| 3.30 |
July............. 463 85 143 .369 .425 13| 3.24| 2.81
August.......... 158 76 80| .220| 264 | 27| .98| .72
September. .. ..., 85 76 78 .201 224 9| 2,40 2.18 . 1
October.......... 673 83 134 .345 .398 9] 4.36 | 3.96
November....... 1,045 91 239 .616 687 15| 4.60 | 3.91 i
December. ....... 1,545 189 567 | 1.46 | 1.68 69 | 2.43 | .75
The year....... 11,090 76 457 | 1.07 15.78 ]‘ 43 j 36.51 ‘ 20.73
i 1 |
1903.
January 1-29.. ... 3,040 237 606 | 1.56 1.68 |...... a4.08 |.......
February 3-28.... 8,980 463 | 1,154 | 2.97 2.87 I...... a5.40 |.......
March........... 6,550 580 | 1,528 | 3.94 4.54 70 1 6.46 | 1.92
April............ 2,972 580 1 1,190 | 3.07 3.43 87 | 3.94 .51
May............. s 785 237 | 391 | 1.01 1.16 | 125 .93 —.23
June............ 1,545 189 422 1 1.09 1.22 22| 5.65 | 4.43
July............. 1,000 135 306 .79 .91 24, 3.72| 2.81
August.......... 1,230 109 247 .64 .74 21| 3.60 | 2.86
September. .. .... 6,617 121 531 ;| 1.37 1.53 34| 4.56 | 3.03
October. ......... 785 145 206 .53 .61 29 | 2.
November....... 263 99 162 | .42 .47 251 1.
December........ 237 73| 127 33 | .38 | 30 1.

aPrecipitation for complete months, Januaty and February, 1903.
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| v Estimated monthly discharge of Roanoke River at Roanoke, Va.—Con.

’ Discharge in second~feet. ! Run-off. Precipitation.
1 T
Month. Second—ft.‘ Depth cf;:ﬁi In Loss of
Maximum. | Minimum. | Mean, per in of | inches. | . it
sq. mi. inches. | precipi- inshes.
tation.
?
» 1904.
January......... 355 43 150 | 0.387 | 0.446 22 | 2.08 1.63
February........ 550 103 229 .590 .636 33 1.90 | 1.26
i March........... 1,380 212 395 | 1.02 1.18 48 1 2.44 1.26
April........oo. 355 115 202 .621 .581 25 | 2.28 1.70
May............. 985 196 292 .753 .868 25| 3.44 | 2.57
} June............ 1,960 181 417 | 1.07 1.19 151 8.14 | 6.95
: July............. 1,380 103 264 .680 784 15| 5.10 | 4.32
August.......... 2,390 140 453 | 1.17 1.35 41 3.31 1.96
, September. ... ... 286 103 133 .343 | .383 31 1.22 .84
( October.......... 103 82 91| .235| .2711 208| (13| —.14
November. ...... . 153 92 111 .286 .319 17 1.87 | 1.55
December......... 181 92 118 | .304| .850 | 11| 3.16| 2.81
The year....... 2,390 1 43 . 238 ~ .613 l $.36 | 24|35.07 L 26.71

Estimated monthly discharge of Roanoke River at Roanoke, Va.—Con.

\ Discharge in second-feet. \ Run-off.
Month. . . 1 \ Second-feet Depth
Maximum. | Minimum, ; Mean. per in
\ 8q. mi, inches.
P ‘ JA
1905.

January.............. .o 800 74 213 .549 .633
February..................... ... 880 | 85 259 .668 .696

March....ooovoeer e 2390 | 224 620 | 1.60 1.84
April. ... L 500 186 316 .814 .908

May......covieini i 3,877 152 802 2.07 2.39
June.......... . oo 1,390 122 317 .817 912

aJuly...........o i 8,170 152 1,190 3.07 3.54

August.....cooiiini i | 725 205 374 .964 1.11

September.............. ...l 4 633 152 469 1.21 1.35
October............oiiiinnn 278 122 157 .405 .467
November....................... 152 101 126 .825 .363

December.............ooviinae 3,310 122 425 1.10 1.27

The Year.......cvonveeeneenens 870 | 74 439 | 1.13 | 15.48

aJuly 27 to 30, 1905, discharge interpolated.
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ROANOKE RIVER AT RANDOLPH, VA.

This station was originally established August 27, 1900, by E. W.
Myers, and is located on the railroad bridge about five-eighths of a
mile southwest of the Southern Railway station at Randolph, Va.
During the summer of 1902 the old bridge was replaced by a new
one, a temporary gage, set by the observer, being used during the
construction work ; datum not known. October 13, 1902, a new wire
gage was installed. The gage heights before and after this date
indicate that the datum was raised approximately 2.00 feet. The
present gage was installed May 20, 1903. It is a standard chain
gage and occupies practically the same position as the wire gage
which it replaced. It is attached to the upstream guard rail in the
middle of the second span from the left bank. The datum is the
same as that of the gage which it replaced. The length of the chain
from the end of the weight to the marker is 43.13 feet. Bench mark
No. 1 is the top of the floor beam nearest the zero of the gage scale
at a point 0.2 foot downstream from the adjacent tie. Its elevation
1s 41.97 feet above gage datum.. Bench mark No. 2 is a copper bolt
set in the capstone on the downstream side of the left abutment
about 3 feet from the end of the ties. Its elevation is 36.99 feet
above gage datum. Discharge measurements are made from the
bridge to which the gage is attached. The current is moderately
rapid and has a well-distributed velocity. The channel is straight
for a considerable distance above and below the station and has a
width at ordinary stages of about 400 feet, broken by one bridge
pier. The bed is composed mainly of firm material and is quite
permanent. The bridge makes an angle of about 73° with the direc-
tion of the current. The gage is read once daily by J. E. Figg, the
station agent.
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Discharge measurements of Roanoke River at Randolph, Va.

| Areaol | M G Dis-
Date. Hydrographer. :g:taiogl veloec?fy'. h e?gg};?t‘ [‘ chalsge.
- 1
1900. : Sq. feet. | Ft. per Sec. Feet. Sec-feet.
g August 27...... E. W. Myers............. 573 2.35 1.00 | 1,349
; October 31...... cndon 915 | 252 275 | 2,304
| 1901.
January 15... .. E. Graves............... 1,975 3.11 a7.10 6,153
’ March 29....... E.W.Myers............. 1,782 2.85 7.17 5,091
April 23...... .. N.C Curtis.............. 3,179 3.85 11.25 12,260
May 23......... E. Graves................ 14,000 4.15 | b28.2 58,000
1 July 19......... N.C. Curtis............ . 3,791 3.94 14.10 | 14 950
July 25... ... .. E.W.Myers............. 1,276 3.05 a4.07 3,896
i 1902.
August 15.......| B.S. Drane............. . 928 2.49 a4.05 2,312
October 13.... .. coodol 2,214 2.80 9.15 6,203
December 5. . ... coodo. 3,277 | . 3.33 13.47 | 10,920
i 1903.
March 27....... E. C. Murphy....... P 2,454 3.21 | al0.45 7.877
| May 20......... E W.Myers............. 1,068 2.83 5.19 3,025
June 24.........|....do...... ... ... .. 1,012 2.49 5.32 2,520
June24.........|....do................... 1,010 2.46 5.29 2,490
August 8........| B:S. Drane.............. 865 2. 57 4.59 2,220
August 28... ... ....do...... .. © 642 2.26 3.62 1,451
August 28.......|....do...... ... 652 2.25 3.61 1,468
September 25....| Paul & Sawyer........... 772 2.43 4.20 1,877
December 3.. ... W. C. Sawyer............ 696 2.11 3.82 1,466
1904.
June 22......... F. H. Brundage........... 865 2.37 4.47 2,049
’ September 27....| R. H. Bolster............. 468 1.68 2.70 787
October 22.. .. .. coodoa Ll [E 517 1.59 2.92 822
1905.
Mareh 11....... A. H. Horton............. 2,580 3.19 11.18 8,233
July 23......... Grover and Horton........ 1,601 3.01 7.58 4,820
September 7.... R. H. Bolster.............. 1,070 2.36 5.43 2,520
aGage height douptful.

530.2 as used for 1903 to 1905 rating table on account of a'difference of approximately 2.0 feet between the 1901 and
1903 datums. )
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Daily gage height, in feet, of Roanoke River at Randolph, Va.

Day. Jan. | Feb Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. Dec.
1900,

1., 1.3 2.6 3.7

2. 1351 2.5 3.3
3. 1.6 | 2.8 | 3.05 :
4. 15 | 4.4 | 4.7 |

5. 1.55] 4.6-115.5

6. 2.0 4.0 |10.5

7. 1.8 | 3.45| 6.7

8.. 1.6 3.1 5.5
9. 1.8 295 4.3 ‘

10.. 2.0 | 2.75| 4.35

11.. 1.65] 2.6 4.0

12... 1.0 2.55 | 3.7

13... 1.5 255 | 3.6
14.. 155 2.5 | 8.4 ;
3.3 ‘

3.2
3:0 ¢

3.0
3.0 i

3.0

3.15

3.5

3.7

5.7

4.8

4.0

3.8

3.5

3.5

3.3

3.95
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Daily gage height, in feet, of Roanoke River at Randolph, Va.—Con.

185

T

Nov. |

i Jan, | Feb. | Mar, ! Apr. i May. | June. | July. | Aug, | Sept. Oct. Dec.
i |
| ‘
4.0 | 2.95| 405|113 |28.2 | 5.4 | 5.4 | 6.6 | 3.9 | 3.45 3.9 | 4.4
3.9 | 2.8 | 8.55| 87 220 | 52 . 48| 87 | 3.9 | 3.4 | 52 | 45
40 | 28 | 36 | 7.8 | 9.8 | 59 | 45 |10.1 [ 3.8 | 33 6.2 | 52
39 129 | 7.7 | 685 9.1 | 5.0 | 42 | 9.4 | 3.7 ‘ 3.35| 4.7 | 6.2
3.6 | 295135 | 6.3 | 9.65| 83 | 415/10.0 | 35 | 3.35| 40 . 87
3.55| 3.0 } 9.6 | 5.8 |12.8 } 6.2 | 46 200 | 3.1 { 3.35, 3.6 | 8.9
35 |oinnn. 6.7 | 5.4 11.0 . 4.65| 3.8 | 9.0 © 6.7 | 3.35| 3.5 |13.2
3.4 |....... 55 | 51 | 83 | 6.15| 36 | 7.7 | 7.3 | 3.35| 3.4 320
3.55 |....... 49 ... 7.0 ... | 3.4 | 68 |....... } 3.3 ... 28 .0
| |
175 | 5.5 | 3.9 0 51 | 37 | 23 | 42 42 | 90
6.8 | 5.1 | 39 | 50 51 | 23. 40 | 40 |11.5
6.3 | 6.4 | 3.9 | 4.2 | 44 | 3.2 | 3.7 | 3.8 16.0
59 | 70 { 3.8 | 38 | 39 | 3.0 | 3.7 | 3.8 |13.4
6.0 | 5.5 | 385 3.7 | 35 | 3.7 | 86 | 3.8 |13.7
65 | 54 |37 | 35 | 39 | 33 /230 | 3.8 |15.05
587 5.3 | 3.6 | 5.3 43 | 3.0 [20.0 | 41 (102
103 | 67 { 39 | 48 | 38 | 26 | 56 | 41 | 8.0
1112 | 6.0 | 3.9 | 4.3 | 3.8 | 40 : 51 | 41 | 6.9
84 | 5.5 | 37 | 455| 35 | 3.0 | 4.5 | 38 | 6.1
71 | 5.2 | 3.6 | 46 1 39 | 3.4 | 50 | 375 58
6.6 | 48 | 35 | 36 | 3.3 @ 3.0 1100 | 3.7 | 5.55
1 6.2 | 48 | 3.4 | 3.4 | 3.06| 2.7 | 88 | 3.7 | 6.2
| 6.0 } 47 |35 | 31 | 36 | 25 | 60 | 3.65] 6.4
6.1 | 47 | 6.0 | 30 | 38 | 25 | 5.2 | 365/ 6.2
5.9 | 4.6 |11.1 | 2.8 | 7.4 | 25 | 47 | 36 | 6.5
5.8 | 45 183 | 2.6 | 43 | 25 | 44 | 35 | 9.2
56 | 5.0 | 81 | 25 | 37 ] 25 | 42 | 3.6 |10.6
55 | 47 56 |25 | 33 | 25 | 41 | 51| 81
54 | 465 47 | 26 | 27 | 25 | 39 | 5.0 | 7.0
53 | 47 | 45 | 2.8 1 2.7 | 25 | 38 | 5.4 | 6.4
52 | 47 | 41 ) 35| 27 | 28 | 375] 5.0 | 8.0
5.15| 4.75| 4.0 | 3.0 | 2.7 | 2.8 | 3.7 | 45 | 8.0
51 | 475, 3.9 | 2.8 | 25 | 27 | 87 | 43 | 7.0
| 50 56 | 38 | 27 | 24| 27 | 365 6.0 | 63
4.9 | 47 | 42 | 26 ;25 | 27 | 3.6 |11.0_ 5.8
49 | 46 | 45 | 26 ; 33 | 41 | 36 [11.4 | 5.2
4.8 | 4.4 | 4.6 | 25 | 27 | 44 | 81 | 81 | 4.9
6.9 | 42 | 45 | 25 | 33 | 34 | 67 | 7.0 | 47
65 | 411 56 | 24 | 27 30| 50|70 5.5
....... 4.0 ... 39 | 25 |......] 44 I......| 5.4
1903, !
Lo, 51 | 7.7 [18.8 |157 | 7.4 | 6.6 | 7.9 | 44 106 | 41 | 41 | 3.8
2 56 | 6.9 |12.3 |11.3 | 7.0 | 6.4 | 6.8 | 47 | 9.1 | 39 | 43 | 3.9
Bt 199 | 655 9.2 | 97 | 7.0 | 6.1 |, 63 ; 51 | 57 | 3.8 | 42 | 38
4o 180 {107 | 86 [10.9 | 7.0 | 59 |59 | 53 | 45 | 3.7 | 4.5 | 3.9
Bl '160 |136 | 7.8 102 | 6.9 | 6.4 | 5.7 | 5.1 | 43 | 3.9 | 48 | 4.1
. 11.2 [11.1 | 7.5 | 89 | 6.7 | 68 | 5.5 | 49 | 44 | 42 | 50 | 4.0
Y SO 9.1 | 83 | 78 | 84 | 6.5 | 89 | 5.6 | 4.7 | 46 .1 48 | 49 | 4.2
- SO 82 | 81 | 7.9 |13.0 | 6.4 |11.1 | 53 | 45 | 45 | 6.6 | 4.6 | 4.1
I 72 | 81 | 9.4 |134 | 6.1 | 7.6 | 5.0 | 43 | 44 | 73 | 4.4 | a4
16..ccenn... 66 | 7.5 [10.2 | 115 | 6.1 | 84 | 47 | 44 | 42 | 6.4 | 4.1 | 42
|

aRiver frozen January 14 and 15, 1902,
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Daily gage height, in feet, of Roanoke River at Randolph, Va.—Con.

1 7 [ : ‘ i :
Day. Jan. ‘ Feb. | Mar. | Apr. } May. \' June. | July. \ Aug. \ Sept. ¢ Qct. | Nov, !
| | |
‘ |

\60 l94 44 | 42 | 43 | 56 | 39

6.0 | 69 | 4.6 | 43 | 3.8 | 5.3 | 3.8

| 50 | 56 | 47 | 44 | 43 | 49 | 37

(5975852 43| 46 | 47 | 3.9

58 | 57 | 54 | 42 | 5.4 0 49 | 41

\ 56\ 54 | 53 | 46 | 7.8 | 5.1 | 4.2

| 55 | 55 | 50 | 50 | 85 | 4.8 | 4.0

i B4 54 | 51 ¢ 55 1563 | 47 | 3.9

53 | 51 | 47 | 63 | 79 | 46 3.8

52 | 49 | 42 | 59 | 6.8 | 44 ‘39

51 | 50 | 43 | 56 | 6.3 | 43 | 4.0

52 152 ] 45 52 61 42 | 41

53 | 5.0 | 4.4 | 4.9 \54 40 | 4.2

55 | 51 | 42 | 48 | 49 \39 44

58 | 52 | 4.0 45 | 42 | 41 1 42

57 | 6.4 39 | 41| 40| 42 | 41

59 | 81 | 3.7 | 38 | 45 | 4.1 | 4.2

62 | 11.9 | 38 | 3.4 | 4.6 | 42 | 3.9

64 1105 | 3.9 | 37 | 43 1 40 | 38

6.5 | 9.6 | 40 |12,3 | 4.0 | 3.9 | 3.7

; 6.8 |...... 42 l1tae .. 3.8 ...

I b i

4.5 49 | 11.8 6.2 5.9 4.6 2.7 2.9
\ 4.4 5.1 112.2 5.8 6.0 4.8 2.8 2.8
4.3 5.0 8.6 5.6 6.2 | 4.9 2.9 2.7

e R B R
N R - N - L RN IS
'S
[=21

6| 5.1

45 | 54 52 | 39 | 6.8 4.4 29 | 3.1

44 |56 | 51 36 | 55| 42 | 2.8 | 3.0

43 | 58 | 49 | 35 | 6.6 | 3.9 | 27 | 3.2

44 | 60 | 50| 36 04 101201 36

44 62 48 34| 92| 41 28 | 39

45 | 58 | 49 | 35 | 56 | 4.6 | 2.7 | 4.3
6.2 | 44 | 54 | 52 | 36! 45|58 | 26| 49
59 | 45 | 49 | 47 | 37 | 42 | 64 | 2.7 | 47
5.7 | 4.7 43‘ 4.9 38‘ 3.9 | 6.1 26\ 46
56 | 48 | 57 | 51 |36 | 3.6 54 | 2.7 { 4.3
55 46 | 69 | 53 35 | 35 | 42 1 26 | 3.7
52; L4\ &4\ 50\ 3.3 37\ 41\ 2.5 | 3.3
50 | 43 | 72| 51| 31! 39| 38|26/ 31
48 41 65 | 53 | 32 | 41 36 | 2.7 | 3.2
50 | 40 | 56 | 55 | 3.0 | 4.2 | 3.7 | 3.4 | 3.3
53 | 39 | 54 | 52 | 28 | 44 | 3.4 | 2.0 | 3.2
56 | 38 | 55 |52 | 27| 43| 31] 28! 31
54| 39 | 53 | 54 33| 45| 30 27| 29
51 | 38 | 49 | 53 | 39 | 46 | 28 | 27 | 3.0
49 1 59 | 46 | 55 | 58 | 4.8 | 29 | 28 | 3.1
47 | 711 44 0 57 | 76 0 45 1 27 1 29 | 3.0
45| 69 | 42 | 58 ! 81 | 47 | 290 | 2.8 | 3.2
46 | 57 | 40 | 67 | 7.2 | 49 | 28 | 27 | 3.1
451 48 | 38 | 64 | 67 |52 | 28| 28| 3.3
4.4 1. |69 ... 58 0 51 ... 2.7 oo,

g ‘ ,
| ; i




ROANOKE RIVER DRAINAGE BASIN. 187

Daily gage height, in feet, of Roanoke River at Randolph, Va.—Con.

i 1 i

Day. | Jan. | Feb. | Mar. | Apr. | May. | June. July. !\ Aug. | Sept. | Oct. | Nov. ; Dec.
3.7 L. 98 | 43 | 42 | 6.7 | 7.1 |¥5.2 |b5.2 | 3.3 | 3.45| 3.95
3.7 ... 9.2 | 41 | 41 | 65 | 79 | 49 | 65 | 3.45| 3.35| 4.15
3.8 L...... 86 | 42 | 43 | 6.0 4 | 47 (1993 3.45| 3.4 | 4.25
4.3 ... 7.2 ) 44 0 44 44 | 89 45 [15.03 3.4 | 345 435
41 | 74 52 42 | 45 | 95 | 44 | 98 | 335 3.46| 45
3.8 ... 7.6 1 82 | 41 | 43 [12.4 | 5.03| 7.47| 3.45| 3.6 | 4.75

L0100 | 7.8 | 76 | 40 | 42 | 148 | 573 563 3.35| 3.45; 438
129 ... 79 | 69 | 42 | 44 |12.3 . 633| 54 | 3.5 | 335| 6.75
8.0 ... 770 62 1 43 0 42 | 9.4 | 6.67 J 5.43 3.65 J 3.45| 7.0
5.5 .0 80 | 56 | 45 | 39 | 7.0 | 7571 49 r 3.7 | 3.55] 4.65
50 [....... 11.07| 48 | 78 | 36 | 82 | 7.73| 447 3.75| 3.55| 4.75
5.1 ... 11.6 | 49 |10.6 | 3.6 [b10.01 | 857 | 4.17| 4.15| 3.6 | 4.9
0.1 .. 1.4 | 54 [11.8 | 3.5 ;1545 | 84 | 4.27| 5.6 | 3.45| 4.75
97 109 6.2 12.0 | 3.6 |21.6 | 81 . 4.27] 6.05) 3.6 4.75
70 .. 9.8 | 6.4 /108 | 3.5 |12.78; 7.73| 4.23 | 555 | 3.45, 4.65
56 |....... 84 | 59 | 97 1 3.7 | 841 7.37| 423 | 4.9 | 3.45] 4.8
4.7 | 69 | 5.8 @ 88| 3.6 | 88| 6.43| 42 | 3.7 | 355 515
50 ... 62 1 54 | 68| 37 | 7.95| 6.07| 427 | 3.65| 3.6 52
49 ... 6.1 | 5.1 | 7.0 | 8.6 | 6.78| 5.77| 4.03| 35 | 3.55| 5.4
4.8 ..., 57 | 49 | 60 ! 35 | 58! 57 | 887 | 35 | 355| 565

3.2 | 10.2 5.2 4.1 8.3 8.3 5.28 | 4.33| 3.3 3.65| 3.75110.0
34 ... 4.9 4.2 7.8 7.6 5.08| 4.43| 3.33| 3.55| 3.8 83
3.4 ... 4.6 4.3 7.6 6.6 5928 | 4.47| 3.47| 3.65 3.75| 8.1
3.4 | 44 | 69 |....... 5381 4.73........ 3.6 |....... 815

aRiver frozen over J anuary 28 to February 21, 1905.
bGage read three times a day July 12 to September 30, 1905, and twice a day thereafter.
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Rating table for Roanoke River at Randolph, Va., from September 1,1900, to December 31,

1901.
Hosg, | Discharge. | 332 | Discharge. | ke 2 Discharge. | it | Discharge.
i |
Feet. Second-feet. Feet, Second-feet. Feet. Second-feet. Feet. Second-feet.
0.40 | 1,145 3.20 2,690 6.00 | 5,050 10.00 | 9,750
0.60 | 1,205 3.40 | 2,830 6.20 5,260 10.50 | 10,400
0.80 1,270 3.60 | 2,980 6.40 | 5,480 11.00 | 11,050
1.00 1,350 3.80 | 3,140 6.60 | 5,700 11.50 | 11,750
1.20 1,430 4.00 | 3,300 6.80 | 5,920 12,00 | 12,500
1.40 | 1,515 4.20 | 3,460 7.00 | 6,150 12.50 | 13,250
1.60. 1,615 4.40 3,620 7.20 . 6,380 13.00 | 14,000
1.80 | 1,730 4.60 | 3,780 7.40 | 6,610 13.50 | 14,850
2.00 | 1,850 4.80 | 3,940 7.60 | 6,340 14.00 | 15,750
2.20 | 1,990 5.00 | 4,100 7.80 | 7,070 14.50 | 16,650
2.40 2,130 5.20 | 4,270 8.00 | 7,300 15.00 | 17,600
2.60 . 2,270 5.40 | 4,450 8.50 | 7,900 |
2.80 | 2410 5.60 4,640 9.00 | 8,500
3.00 } 2,550 5.80 | 4,840 9.50 { 9,125

~ The above table is strictly applicable only for open channel conditions. Tt is not well defined.

Rating table for Roanoke River af Randolph, Va., from January 1, to October 12, 1902.

I
Hciiggl?t. i Discharge. H(ifg}?t. Discharge. H%?;;g}?t. Discharge. H%i?lft. Discharge.
Feet, Second-feet. “ Feet. % Second-feet. Feet. Second-feet. Feet. Second-feet.
2.2 1490 | 44| 2720 6.6 4,570 10.0| 8,500
2.4 1 ,680 - 4.6 2.,880 6.8 4,760 10.5 9,150
2.6 1,670 | 4.8 3,040 7.0 4,950 11.0 9,800
2.8 1,760 ! 5.0 3,200 7.2 5,160 11.5 | 10,600
3.0 1,850 i 5.2 3,360 7.4 5,370 12.0 | 11,400
3.2 1,960 5.4 3,520 7.6 5,580 12.5 | 12,200
3.4 2,070 5.6 3,680 7.8 5,790 13.0 13,000
3.6 2,180 5.8 3,840 8.0 6,000 13.5.¢ 13,900
3.8 2,290 6.0 4,000 8.5 6,625 - 14.0 14,800
4.0 2,400 6.2 4,190 9.0 7,250 14.5 15,800
4.2 2,560 6.4 4,380 9.5‘ 7,875 15.0 | 16,800

The above table is strictly applicable only for open channel conditions. Tt is not well defined.
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Rating table for Roanoke River at Randolph, Va., from October 13, 1902, to December 81,

1903.

H(ijagg}ft. Discharge. H%Eég}ft. Discharge. H%?gglft. Discharge. H%izgft. ‘» Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
3.4 1,310 4.7 2,270 6.0 3,310 9.5 6,540
3.5 1,370 4.8 2,350 6.2 3,470 , 10.0 7,060
3.6 1,435 4.9 2,430 6.4 3,630 10.5 7,610
3.7 1,500 5.0 2,510 6.6 3,790 11.0 8,160
3.8 1,570 5.1 2,590 6.8 3,960 11.5 8,720
3.9 1,640 5.2 2,670 7.0 4,140 12.0 9,320
4.0 | 1,715 5.3 2,750 7.2 4,320 12.5 7 9,920
4.1 1,790 5.4 2,830 7.4 4,500 1 13.0 10,520
4.2 1,870 5.5 2,910 7.6 4,680 13.5 11,120
4.3 1 ,950‘ 5.6 2,990 7.8 4,860 14.0 11,720
4.4 2,030 5.7 3,070 8.0 5,040 14.5 | 12,330
4.5 2,110 5.8 3,150 8.5 5,540 15.0 | 12,980

4.6 , 2,190 5.9 3,230 9.0 6,040

b

The above table is strictly applicable only for open channel conditions. It is based upon 11 discharge measurements
made during 1902 and 1903. 1t is fairly well defined between gage heights 3.6 feet and 14.0 foet.

Rating table for Roanoke River at Randolph, Va., from January 1, o December 31, 1904.

|

H%Zgh? Discharge. \} Hﬁfz%et. Discharge. H%i&gﬁ. Discharge, H(gfzg)ft, Discharge,
Feet. Second-feet. ;, Feet, Second-feet. Feetr Second-feet. Feet. t Second-feet.
2.50 590 3.90 1,620 5.30 2,775 7.40 4,720
2.60 655 4.00 1,700 5.40 2,860 7.60 4,920
2.70 725 4.10 1,780 5.50 2,950 7.80 5,120
2.80 795 4.20 | 1,860 5.60 3,040 8.00 | 5,320
2.90 865 4.30 1,940 5.70 3,130 8.50 5,820
3.00 935 4.40 2,020 5.80 3,220 9.00 6,340
3.10 1,005 4.50 2,100 5.90 3,310 9.50 6,865
3.20 1,080 4.60 2,180 6.00.| 3,400 10.00 7,390
3.30 1,155 4.70 2,265 6.20 3,580 10.50 7,915
3.40 1,230 4.80 2,350 6.40 3,770 11.00 8,440
3.50 1,305 4.90 2,435 6.60 3,960 11.50 8,980
3.60 | 1,380 5.00 2,520 6.80 4,150 12.00 9,530

3.70 1,460 5.10 2,605 7.00 4,340

3.80 i 1,540 5.20 2,690 7.20 4,530

|

The above table is strictly applicable only for open channel eonditions. It is based upon 14 discharge measurements
made during 1902 to 1904, inclusive. It is well defined between gage heights 2.70 feet and 4.60 feet, and fairly well
defined between gage heights 4.6 feet and 14.0 feet.
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Rating table for Roanoke River at Randolph, Va., from January 1, to December 31, 1905.

H(i?gglft. . Discharge. H(é?gglft. Discharge. H(z?églft. Discharge. H?e?ggl?t. Discharge.
Feet. Second-feet. Feet. Second-feet. j Feet. Second-feet. Feel. Second-feet.
3.00 920 4.30 1,870 5.60 2,950 7.80 4,980
3.10 985 4.40 1,950 5.70 3,035 8.00 5,180
3.20 1,050 4.50 2,030 5.80 3,120 8.50 5,680
3.30 1,120 4.60 2,110 5.90 3,205 9.00 6,190
3.40 1,190 4.70 2,190 6.00 3,290 9.50 6,715
3.50 1,260 4.80 2,270 6.20 3,470 10.00 7,250
3.60 1,330 4.90 2,355 6.40 3,650 10.50 7,800
3.70 1,405 5.00 2,440 6.60 3,830 11.00 8,350
3.80 1,480 5.10 2,525 6.80 4,010 11.50 8,900
3.90 1,555 5.20 2,610 7.00 4,200 12.00 9, 470
4.00 1,630 5.30 2,695 7.20 4,390 12.50 10,050
4.10 1,710 5.40 2,780 7.40 4,580 13.00 10,650
4.20 1,790 5.50 2,865 7.60 4780 13.50 11,250

The above table is strictly applicable only for open channel conditions.

made during 1902 to 1905, inclusive.

It is based upon discharge measurement

Estimated monthly discharge of Roanoke River at Randolph, Va.

(Drainage area, 3,076 square miles.)

Tt is fairly well defined between gage heights 2.6 feet and 14.0 feet.

" Month.

a1900.

September. . .. . ..
October..........

December........
!

Discharge in second-feet. l Run-off. Precipitation.
| N
¢ | 7
! - Per
: Second-ft.| Depth cent, I Loss of
Maximum. ;| Minimum. Mean. per in of . }'11 in
i sq. mi. inches. | precipi- menes. | inches.
‘t tation.
) . x i
H 1
8,625 ‘ 1,120 1,878 .61 .68 14 4.99 4.31
17 ,900 1,350 2,597 .84 .97 25 3.81 2.84
13,100 2,025 2,938 .96 1.07 34 3.15 2.08
18 ,600 2,550 3,944 | 1.28 1.48 44 | 3.40 ! 1.92

aFstimates for 1900 considerably in error.
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Estimated monthly discharge of Roanoke River at Randolph, Va.—Con.

Discharge in second-feet. \ R}m-oﬁ". Precipitation.
Month. - Second-ft.| Depth clgﬁi. v In Loss of
Maximam. | Minimun. | Mear. sqI:ex;L inclﬁes. | preocfipi-z inches. in(:]?es.
‘ tation.

al901.
January....... .. 35,980 | 2,550 | 5,362 | 1.74 2.01 711 2.83 .82
February........ P 3,860 | 2,410 | 2,948 .98 1.02 116 .88 | —.14
March........... ‘r 14,850 | 2,340 | 4,000 | 1.30 1.50 44| 3.41 1.91
April. ..o 1\ 36,910 | 3,580 | 9,620 | 3.13 3.49 58 | 6.04| 2.55
May............. © 37,940 | 2,980 | 8,148 | 2.65 3.16 50 | 6.33 | 3.17
June.......... .. i 9,750 | 3,140 | 4,759 | 1.55 1.73 38| -4.51| 2.78
July............. 27180 | 2,690 | 6,259 | 2.03 2.34 46 | 5.09 | 2.75
August.......... . 44,380 | 2,620 | 13,185 4.29 4.94. 44 | 11.21 6.27
September. . . . . : .v 6,955 2,620 | 3,998 | 1.30 1.45 44 | 3.29 1.84
October.......... 6,725 | 2,795 | 3,346 | 1.09 1.26 180 .70 | —.56
November. ... ... ‘ 5,260 | 2,725 | 2,984 97 ‘ 1.08 ‘ 89 | 1.22 .14
December. ..... .. | 75,100 2,830 | 9,621 3.13 \ 3.61 \ 46| 7.84 | 4.23

! !

The year....... 75,100 | 2,340 | 6,186 | 2.01 “‘ 27.59 “ 52 | 53.35 | 25.76

51902.
C¢January........ 26,200 | 2,800 5,388 { 1.75 2.02 63 | 3.20 1.18
February........ 51,050 | 2,880 | 10,290 | 3.35 3.49 ° 67| 5.24| 1.75
March........... 40,500 | 3,600 | 8,616 | 2.80 3.23 103 | 3.14| —.09
April......... ... 10,120 | 3,040 | 4,398 | 1.43 1.60 87 | 1.84 .24
May............. 49500 2,400 | 3,250 | 1.06 1.22 54| 2.24| 1.02
June............ 24 450 ¢ 2,070 | 3,656 | 1.19 1.33 33| 3.98| 2.65
July.......... Lo 3,440 | 1,580 ! 2,149 .70 .81 30| 2.68 1.87
August.......... 5,370 | 1,580 2,198 .71 .82 341 2.40 | 1.58
September. ... ... S 2,720 0 1,535 ¢ 1,844 .60 .67 25| 2.66 | 1.99
October.......... ‘ 38,150 | 1,435 4,845 | 1.58 1.82 , 33 5.54 | 3.72
November. ...... ‘ 8,600 ‘ 1,370 . 2,551 .83 .92 : 30| 3.05| 2.13
December. ....... I 14 550 i 2,270 \ 5,349 | 1.74 2.01 53 | 38.77 1.76

—

The year....... 1 51,050 ‘; 1,370 . 4,545 |1.48 19.94 = 50| 39.74 | 19.80

aBstimates for 1901 considerably in error.
bEstimates January to October, 1902, considerably in error.
¢River frozen January 14 and 15, 1902. No correction made in estimates.
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Estimated monthly discharge of Roanoke River at Randolph, Va.—Con.

Discharge in second-feet. Run-off. Precipitation.
Month. . . Second-ft..  Depth cle):z. In Loss of
Maximom. | Minimun. | - Mean. sq‘.)e;li. in(:llxles. 'pre(;ipi- inches. incllrlies.
tation.

1903.
January......... 23,850 | 2,590 | 6,123 | 1.99 2.29 531 4.35| 2.06
February........ 44 200 | 3,710 | 8,575 | 2.79- 2.90 511 5.63| 2.73
March........... 44 550 | 3,915 | 11,010 | 3.58 4.13 64 ‘l 6.49 | 2.36
April............ " 14,050 | 4,320 | 7,041 2.29 2.55 58 | 4.41f 1.86
May............. 4,500, 2,590 | 3,370 | 1.10 1.27 66 | 1.92 .65
June............ 9,200 | 2,430 | 4,147 1 1.35 1.51 28 ¢ 5.37 | 3.86
July............. 4,950 | 1,500 | 2,445 .79 .91 28 | 3.29, 2.38
August.......... 9,680 1,310 2,712 | .88 1.01 24 | 4.25: 3.24
September....... 13,420 ¢ 1,570 | 3,273 | 1.06 1.18 40 | 2.92 L 174
October.......... 4,410 | 1,500 | 2,191 .71 .82 35| 2.35| 1.53
November. ...... 2,510 | 1,500 | 1,841 .60 .67 39 1.73| 1.06
December........ 2,430 | 1,570 | 1,940 .63 73 41 1.78 | 1.05
The year....... 44 550 | 1,310 . 4,556 | 1.48 | 19.97 45 | 44.49 | 24.52

1904.
January......... 2,860 | 1,540 | 2,087 | 0.678 | 0.782 36| 2.19 | 1.41
February........ 7,810 | 1,620 | 3,667 | 1.19 1.28 58 | 2.21 .93
March........... 3,770 . 2,020 | 2,787 .906 | 1.04 41 { 2.51 1.47
April............ 4435 | 1,540 | 2,224 | .723 | ' .807 55| 1.48 .67
May............. 5,720 | 1,540 | 2,939 955 | 1.10 32| 3.421 2.32
June............ 9,750 | 2,265 | 3,397 | 1.10 1.23 21/ 5.98| 4.75
July............. 5,420 725 | 2,117 .688 .793 16 | 4.83 ) 4.04
August.......... 6,760 | 1,305 | 2,899 942 | 1.09 30| 3.66| 2.57
Septeml')er ....... 3,770 725 | 1,801 .586 .654 35| 1.86 1.21
October.......... 1,230 590 (787 . 256 .295 45 .65 .35
November. .. .. .. 2,435 725 889 .289 .322 17 ‘ 1.95| 1.63
December........ 2,690 | 11,230 | 1,881 ‘ .612 .706 24| 2.94| 2.23
The year....... 9,750 590 | 2,290 .744 | 10.10 30 | 33.68 | 23.58
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Estimated monthly discharge of Roanoke River at Randolph, Va.—Con.

Discharge in second-feet. Run-off.
Month. Second-feet Depth
.| Maximum. | Minimum. Mean. per in
§q. mi. inches.
1905. J :

aJanuary................ieiiaas. 10,530 ! ,050 2,773 .901 1.04
February 22-28................... 9,585 7,470 | 8,497 2.76 .718

March............... o 9,010 1,950 4,601 1.50 1.73
April. ..o 5,380 1,555 | 2,576 .837 .934

May. . ..o 9,470 1,630 3,974 1.29 " 1.49

June....... ... o e | 9,470 1,260 2,891 946 | 1.05

July......oo 28,960 2,508 6,485 2.11 E 2.43

August........ ... el 5,750 1,710 3,083 1.00 1.15

September. ...................... 23,940 1,030 3,213 1.04 1.16
October.................covvun.. 3,335 1,120 1,528 497 .573
November......... P 1,518 1,155 1,292 -420 | .469

December. ........vveeneenenn... 20,740 1 1,592 4,733 | 1.54 ‘ 1.78

cRiver frozen over January 28th to 31st. No correction made in estimates.

ROANOKE RIVER, ABOVE JUNCTION WITH DAN, AT CLARKSVILLE, VA.

This station was established October 28, 1895, and discontinued
February 26, 1898. It was located at the Southern Railroad bridge
about 1,000 feet above the mouth of Dan River. A wire gage was
attached to the inside of the guard rail in the fourth panel of the
third span from the right bank. The length of the wire from the end
of the weight to the marker was 33.00 feet. A bench mark was es-
tablished on the top of the third floor beam of the second span from
the right abutment at the upper end ; elevation 27.40 feet above gage
datum.

About four miles above the junction of the Dan and the Roanoke
Rivers is a cut-off, apparently occupying an old channel, diverting
water from the Dan to the Roanoke. The banks are 10 feet high
and about 225 feet apart. At its mouth is a shoal or riffle about 70
feet long, the water being, on December 4, 1895, about one foot
deep and having an estimated velocity of approximately 3 feet per
second, giving a total discharge from the Dan to the Roanoke of

200 second-feet. The total fall between the two rivers was estimated



194

HYDROGRAPHY OF VIRGINIA.

to be a,pproximeitely 2 feet, this being principally at the riffle at the
mouth of the channel.

1,000 feet.

The total length of the channel was about
This cut-off, by carrying water from the Dan, vitiates

the separate computations of discharge made at the stations below,
but does not affect the total discharge for the Roanoke.

The weather Bureau maintained a gage on the Roanoke at Clarks-
ville, Va., below its junction with the Dan, from 1891 to 1896, in-

clusive.

Discharge measurements of Roanoke River, above junction with Dan, at Clarksville, Va.

Area of ‘

M G Dis-
Date. Hydrographer. section. ’ vel:caigy. heiz‘rﬁ. cha.t‘sge.
1895. ;Sq. feet. Ft. per sec. . Feet. Se?.-feet.
October 3.......| C.C. Babb................ 550 0.97 | —0.07 533
October 28......0....do................... 659 1.31 0.28 861
December 5. .. .. coodoa 917 1.25 0.61 1,151
1896.
April 22........ E. W. Meyers............ 1,256 1.58 3.43 1,971
May 26......... cdoo e 1,401 1.39 3.20 1,956
July 15......... cdoe. 1,890 2.25 4.70 4,252
September 15....| A. P. Davis.............. 723 | 1.03 2.00 748
1897.
February 25..... | E. W. Myers. ............ 7,250 4.03 11.95 | 29,260
March 18..... .. coodoo oo 2,838 2.93 3.67 8,326
September 29... . |....do...... .. ... ... ..... 610 1.25 | —0.25 763
1898.
February 26..... | E. W. Myers............ 992 1.97 0.70

1,969
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Daily gage height, in feet, of Roanoke River, above junction with Dan, at Clarksville, Va.

Jan, [ Feb.

Mar,

i

|
Apr. | May. ‘ June.

July.

Aug.

Sept.

Oct,

Nov,

Dec,

3.9
3.59

3.39

10.8 | 4.15] 2.75
17| 5.2 | 2.7
1.3 | 595| 2.6
7.3 |50 | 2.5
5.52| 3.91( 3.0
49 | 3.791 3.6
4.85| 3.65 3.5
45 | 35 | 3.0
43 | 33| 3.0
4.05| 3.25| 35
4040 32 | 3.3
4.03| 315 3.25
3.08| 3.1 | 3.2
3.75| 8.07| 3.1
3.7 1 3.0 | 3.15
3.65| 2.55 3.13 |
3.6 | 25 | 3.1
3.55 | 2.55| 3.0
35 | 2.65| 29
345! 3.15| 2.85
3.381 3.71! 3.0
3.43 | 465 3.1

o
[

@ no
D2 W
0 o
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.

Daily gage height, in feet, of Roanoke River, above junction with Dan, at Clarksville, Va.

Continued.
| !
Day. Jan, ‘" Feb. | Mar. ! Apr. | May. ‘JJune. f July, | Aug. [ Sept. “ Oct. ‘ Nov. i Dec.
T
3.43| 59 | 3.25| 3.33| 2.15| 3.3 | 242 2.68| 2.98
335 4.7 | 4.0 | 3.1 | 2.15| 2.25| 2.45| 2.67| 2.92
3.43| 3.7 | 4.55| 295 212 21 | 2.5 | 2.66| 2.88
4.0 | 3.03| 5.0 | 2.8 | 2.2 | 2.05| 2.47| 2.65 2.84
393 38| 52 | 2.7 | 2.3 | 1.0 | 2.45| 2.64| 2.82
3.53| 45 | 42 | 2.65| 2.15| 1.08| 2.45| 2.63 | 2.8
3.43| 3.85| 3.55| 2.6 | 2.1 | 3.26| 2.45| 2.85| 2.7
3.3 | 3.35| 3.056| 2.55| 2.0 | 7.05 2.44| 3.56| 2.75
....... 2.8 || 25 | 195 (... 247 ... 275
!
1.6 | 1.15° 1.0 i....... 351 .3 |—.31| 1.0 | 2.2
1.55| 248 .98 ....... 31 2 — 31| 1.5 | 1.8
1.6 | 472 96]....... 28 0 — 35! 212 1.63
1.7 | 43 | 1.03 65 2 0 |— .4 | 1.55| 1.47
Lo2| 27 | 111 .6 140 0 — 45| 95| 1.3
2.52| 2.52 | 1.09\ 457\ 1 0 \— 48| 78 1.18
2751 31 ¢ 1.06, 54| .08 .0 |~ .52 59| 1.02
2.95| 2.98] 1.05 51 .08, .0 |— .58 .43 84
2.72| 2.6 | 1.05 66 09\ 0 | 65| .2 7
3.55 | 2.28| 1.02 59 4 0 |- 4 12 52
3.15 2.85 1.08 48 6| .0 |+ 4 05 4
2.85| 3.45| 1.96, .34 3L .0 .6 02| .37
253 3.73| o | 1.15 29 .0 | 1.55|— .05 35
2.3 | 4.43|....... 8 2 0 66— .1 37
2.05 | 472 |...... .61 14| .0 6 — .2 52
175 41 |....... 5 2 .0 53 |— 24 57
1.46| 3.65|....... | 4 281 0! 1.06— .3 65
1.45| 3.28|....... [48 4 0 | 1.33— .38 | 1.0
1.38) 275 |....... 1.43 59 0 | 1.79 — .1 | '1.02
1.33|-2.58|....... 135 65| .0 | 2.3 |— .13 72
1.28 L) | 10 |—.13)| 1.2
1.2 34 0 25 |— .14 | 1.85
1.15 48 .0 6 — 16| 4.5
1.15 4] 0 3 ‘— 21 2.88
1.15 3 0 07— .05 2.08
1.12 167 0 | 28l 02| 168
1.08 09 | —.05 | .62 ‘+ 471 1.35
1.05 07 0 | 185! 1.33] 1.05
1.01 8 | —25| 2.4 | 47 ’ 8
.95 8 | —281 1.33] 2.77| .7
....... : 5 ... 13 L. .57
1898; :
1o, ;.35
2o |43
L I .39 |
O 5
L S .65
Brvrranianinn. 7
U 1
- S 71
D 6
0. | .42" ‘ '
\ J i

aJune 13 to July 3, 1897, no reports; repairing bridge.
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Daily gage height, in feet, of Roanoke River, above junction with Dan, at Clarksville, Va.
Continued.

[ [ i :
Day. Jan. | Feb. | Mar, | Apr. ; May. | June. | July. l Aug, | Sept. | Oet. | Nov. | Dec.

i bStation discontinued February 26.
DAN RIVER AT SOUTH BOSTON, VA.

This station, which was established on August 27, 1900, by E.
W. Myers, is in the town of South Boston, Va., on the railroad
bridge of the Norfolk and Western Railroad, which crosses the river
at that place. On May 18, 1903, the wire gage was replaced by 2
standard chain gage referred to the same datum. The gage is located
on the downstream guard rail near the center of the first span from
the left bank. The length of the chain from the end of the weight
to the marker is 85.02 feet. Bench mark No. 1 is the sharp inner
corner, toward the left bank, of the plate attached to the inner sur-
face of the struts at the center of the left span and furnishing bear-
ing to the wooden floor beam and tie. The elevation of the top of
the plate is 32.88 feet above gage datum. Bench mark No. 2 is the
top of a standard copper bolt set in the capstone of the abutment
of the viaduct by means of which the Southern Railway crosses the
highway a short distance upstream from the Norfolk and Western
and Southern Railway crossing. Its elevation is 30.68 feet above
gage datum, :

Discharge measurements are made from the bridge to which the
gago is attached. The initial point for soundings is the left end of
the downstream guard rail. This is a very good station for the gag-
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ing of all except the very highest stages of flow. At extreme heights
the river spreads out over a flood plain of considerable width. The
trestle connecting the bridge with the embankment on the south side
of the river is a curve of rather high degree. The bed of the stream
15 of coarse sand and shifts slightly. The gage is read twice daily

by J. R. East.

Discharge measurements of Dan River at South Boston, Va.

Date. Hydrdgrapher.
1900.
August 27..... .. E. W.Myers.............
October 31......|....do......... ... ..., .
1901 .
January 15...... Graves................
March 28....... W.Myers.............
April 22........ C Curtis..............
May 24......... Graves......
July 23......... W. Myers.............

November 25... .

1902.

August 15.......|....
October 13... ...
December 5.....:....

1903.

September 18... . ...
August 27.......|....
August 27.......|. ...

September 25....
December 2.. . ..

.do.

Area of Mean ‘Gage Dis-
section. velocity. height. charge.
Sg. feet. Ft. per sec. Feet. Sec.-feet.
580 1.80 - 1.00 1,046
818 1.92 2.20 1,576
1,856 2.39 5.79 1 4,447
3,865 297 11.50 | 11,490
3,585 2.64| 11.55 9 479
12,530 3.38 1 22.50 42,410
1,925 1.59 3.36 - 3,064
1,770 1 2.31 4.70 4,086
1,261 1 1.24 1.90 | 1,551
1,001 1.33 1.66 | 1,333
2,683 2.56 7.95| 6,864
3,237 2.8 890 9,197
3,274 2.26, 8.10, 7,393
11,520 3.73 1 22.45 43,040
1,532 1.93 3.01 2,959
1,551 1.81 2.94 2801
1,809 | 1.68  3.59 3,04
1,887 171  8.67 3,136
1,519 1.56  2.62 2378
13,309 2.84 8.78 9,411
1,220 1.15 1.39 1,401 .
1,225 1.13 1.44 1,380
1,027, 1.48 1.40 1,519
1.16 1.51

1,080

1,258
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Discharge measurements of Dan River at South Boston, Va.—Con.

199

Area of M G Dis-
Date. Hydrographer. selﬁoailosl. veloec&i?y. heiz%l?;. chalfge.
|
1904. Sq. feet. | Ft. per sec. Feet. Sec.-feet.
June 21......... F. H. Brundage........... 1,542 1.57 2.68 2 422
September 15.... | R. H. Bolster............. 3,820 2.85 10.82 . 10,890
September 28... . ... .do................... 1,152 1.20 1.22 1,385
October 20...... LJC Hoyt............... 1,015 0.89 0.74 904
|
1905.
|
March 11....... ‘ A H. Horton............. 2,498 2.34 6.38 5,853
July22......... ‘ N.C. Grover............. 1,514 1.72 2.71 2,610
September 8... .. : Bolster and Winter... .. ... ‘ 1,280 | 1.35 1.78 0 1,734
Daily gage height, in feet, of Dan River ai South Boston, Va.
Day. Jan, | Feb. | Mar. 1 Apr, ‘ May. | June. | July. ! Aug. | Sept. | Oet. | Nov. | Dec.
15 20 | 30
1.5 2.2 3.0
1.5 2.0 3.0
15 | 24 | 4.0
1.4 2.1 | 141
1.3 2.5 8.0
1.9 ‘ 2.7 4.8
1.9 25 | 38
2.4 | 2.5 3.5
[ 2.4 | 24 | 32
;2.4 2.0 3.2
2.2 2.0 3.2
2.2 2.0 3.2
2.3 1.9 3.1
2.0 1.9 2.9
2.0 1.8 2.9
2.4 1.7 3.0
2.4 1.7 3.0
2.0 1.7 2.9
2.0 1.7 2.9
1.9 1.7 3.0
2.0 1.7 3.1
2.0 | 1.6 | 3.1
23 1.6 3.1
7.5 1.6 3.0
3.5 2.2 3.0
3.5 5.6 3.0
2.5 3.8 3.2
2.5 3.2 3.0
2.0 3.0 2.7
2.0 |....... 2.8
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Dazily gage height, in feet, of Dan River at South Boston, Va.—Con.

[ ‘ | |
Day. Jan. | Feb, | Mar, | Apr. | May. ! June. i July, | Aug. J Sept. ;| Oct. | Nov.
1901, .
) 4.6 3.0 2.2 4.5 3.5 4.0 2.8 3.6 5.2 5.1 2.5
2o 4.0 3.3 2.2 4.5 3.3 3.8 2.8 2.9 5.0 4.9 2.5
B 3.0 3.3 2.2 1183 | 3.3 3.6 3.0 2.7 4.2 4.8 2.5
L S 2.4 3.2 2.2 12175 3.2 3.8 2.9 2.4 4.1 4.4 2.5
L5 S 2.4 3.2 2.2 | 14.4 3.2 3.5 2.8 2.65| 3.8 4.1 2.5
[ O 2.4 | 3.1 2.3 |....... 3.2 | 34 | 28 1015 36 | 3.3 . 25
T 2.4 3.0 2.3 6.5 3.1 3.2 2.9 119.25| 3.3 2.8 2.5
- T 2.4 3.0 2.2 6.0 3.1 3.3 3.0 '21.2 3.2 2.8 2.5
L 2.4 3.5 2.2 4.2 3.0 3.0 3.0 8.0 3.1 2.8 2.5
0. 24 | 35 |26 32 |30 | 28 |29 52| 30, 27 | 25
B T 2.7 3.4 2.6 3.2 3.0 2.7 2.9 4.6 3.1 | 3.0 2.5
1200000000, 7.5 3.0 2.6 3.2 3.0 2.9 3.0 9.1 3.1 3.1 2.5
3. 16.95| 2.8 2.2 3.2 3.5 2.8 3.0 ;13.05| 3.1 3.1 2.5
Ho...o 7.7 2.5 2.1 3.2 3.1 2.8 |18.0 |17.1 3.0 3.3 2.4
BB 75 1 23| 20 3.6 | 3.2 ¢ 27 |23.1 [1885 2.9 | 3.0 | 2.4
16,00 inn 7.2 2.1 2.0 3.6 3.0 2.6 [19.0 |15.0 2.8 2.9 2.4
17, i 3.4 2.0 2.2 3.6 3.0 2.7 |16.0 | 10.4 3.1 2.9 2.3
18 s 3.2 2.0 2.2 4.8 3.0 2.7 110.0 |10.8 6.1 2.7 2.3
19, 2.9 2.0 2.2 4.8 3.0 2.7 50 |11.0 5.9 2.6 2.3
20 ... 2.9 2.0 2.2 4.8 3.2 3.0 ' 49 7.9 5.2 2.6 2.3
21l 2.8 2.0 2.0 9.2 6.0 2.9 4.0 8.4 3.6 2.6 2.3
22 2.8 | 25 2.0 117 (215 | 2.9 3.0 | 64 | 36 | 2.6 | 2.2
23 2.8 2.5 2.0 8.0 |23.45| 2.9 3.0 6.1 3.3 2.6 2.2
2. 27 | 21 ¢ 23 6.5 [ 22.75| 2.8 | 3.0 | 5.7 3.0 | 25 | 4.0
5 S 2.6 21 1 2.5 5.0 |12.0 2.7 3.0 5.3 3.0 2.5 4.7
26 ... 2.6 2.1 6.3 3.3 9.2 2.5 3.0 5.4 3.1 2.4 3.8
7 N 2.6 2.1 /180 | 33 | 9.0 | 25 : 32 |17.9 | 3.1 | 2.4 | 2.8
28 i 26 | 21 :16.0 | 3.2 | 7.6 | 2.7 32 | 9.9 | 32 | 24 | 2.6
20, 29 |....... 6.5 3.1 6.0 2.8 2.9 6.46 | 3.2 2.4 2.6
80, 3.2 |....... 65 | 31 50 28 | 32 | 54 | 54 | 2.4 | 2.6
31, 3.0 |....... 5.2 | 40 |[....... . 8.8 4.8 ....... 2.4 |.......
|
1902, |
) P 19.5 ' 87 |18.35 7.75| 5.3 3.9 | 475 1.4 | 1.1 | 2.7 1.7
2 8.0 [ 13.1 [15.1 6.6 | 505 38| 445! 1.4 | 1.1 26 | 1.8
| SO 6.7 ‘ 14.2 |11.0 | 5.9 | 47 3.7 | 4.2 1.35| 1.2 | 2.6 | 1.8
L S 6.0 | 85 | 8.15| 5.5 | 455 | 3.6 | 4.0 1.45| 1.2 | 2.5 | 1.9
[ 52 . 67 | 7.8 55 | 45| 35 | 3.9 1.3 1.3 | 6.8 1.9
[ 2SN 46 ' 55 8.6 5.5 4.9 3.35| 2.6 1.2 1.4 7.26 1 2.0
T 46 | 53 | 74 55 | 5.0 | 3.05) 2.0 | 1.2 1.5 6.9 | 2.3
[ 47 | 52 | 6.55 7.75| 5.05| 2.9 1.9 1.2 | 1.6 | 6.4 | 2.3
[+ PO 46 49 | 65 945 525 2.9 1.7 1.2 1.7 | 59 | 2.3
100, .00eeiienn 4.5 45 | 65 | 7.2 | 495 3.06; 2.6 1.1 1.7 | 6.15; 2.3
Mo 4.4 | 4.1 6.0 | 655! 4.65| 3.2 | 3.2 1.1 1.6 | 6.75| 2.2
1200 ciiieees 4.1 40 565 605 4.6 | 3.1 2.9 | 1.2 14 1 79 | 22
13,0 i 3.8 3.9 5.2 5.6 4.9 3.0 2.1 1.2 1.3 8.5 2.2
4. 3.6 3.8 4.7 5.5 4.7 3.0 1656, 1.3 1.2 8.1 2.2
1 3.5 ! 3.8 5.1 5.4 4.7 2.9 1.3 1.6 1.1 5.7 2.3
16...civuennnne 3.7 1 39 | 57 | 535 48| 3.4 | 1.3 ! 1.8 10 | 87 | 2.3
VT 4.0 | 40 | 82 | 545| 5.05| 8.3 1.4 1.7 9 | 258 25
18 i, 3.8 | 4.1 7.7 | 575 54511645, 15 | 1.3 8 1 21} 2.6
9. 3.5 3.8 7.2 5.8 5.25 | 8.85| 1.4 1.2 7 1.8 2.6
200 ...l 3.8 4.0 6.3 565 | 5.05| 5.0 1.3 11 T 1.8 2.6
2. 4.8 | 4.1 6.0 | 555 | 4.9 445 1.3 1.2 70 1.8 | 2.7
22, i 565| 52 | 55 | 53 “ 48 | 3.3 1.3 | 1.3 | 1.0 1.7 | 2.7
‘ \
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Daily gage height, in feet, of Dan River at South Boston, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. ‘ Aug, | Sept. | Oct. | Nov. | Dec.

7.75] 6.1 5.65| 5.05| 4.95; 3.0 1.2 1.65 1.9 1.6 2.8 3.0
5.3 7.2 5.8 4.9 5.1 2.9 1.1 1.7 2.6 1.6 2.7 2.9
5.2 |13.36 | 5.7 48 | 5.1 2.9 11 1.45| 3.05| 1.5 2.7 2.8
5.1 (1855 5.1 4.7 | 5.1 2.8 1.0 1.156| 4.2 1.4 2.5 2.8
5.0 |18.4 5.0 4.85 5.0 2.8 1.1 1.0 43| 1.5 ¢« 2.4 | 2.8
4.8 |12.8| 5.15| 4.95| 4.65| 3.45| 1.3 1.0 3.75| 1.6 2.3 2.8
4.8 ... 9.35| 5.7 4,45 4.3 1.3 1.0 3.15 | 1.7 2.661 2.9
4.9 ... 15.8 5.2 415, 4.8 1.3 1.1 2.9 1.7 3.3 2.9
49 |....... 12.05 |....... 4.0 |....... 1.3 1 ... 1.7 ... 2.9

1904,
| RN 195 2156 2.4 2.25 | 2.3 3.2 3.1 467;: 1.25| 1.28 .35 1.38
20l 1.85 1.8 2.2 2.25] 1.8 4.9 2.9 46 | 2.37 72 68| 1.48
N 21 | 205|.215( 2.2 1.4 | 545| 247 5.0 4.75 2 98| 1.95
4o, 1.7 1.92| 2.3 2.0 1.7 3.55| 1.951 3.77 | 4.02 42| 1.02] 2.65
- 1.62) 2.1 226 1.75] 1.45] 2.45| 1.35} 2.0 2.79 92| 1.02] 3.98
6.l a.bb| 225, 2.35| 1.65| 1.4 1.8 92| 1.67 2.1 95 72| 5.18
Tooiiii 62 222 35 1.76 1 1.9 2.65 87| 1.57| 1.3 67 421 4.62
8 1.45] 6.1 4551 1.8 1.8 3.15| 1.57 | 4.8 95 37 68| 3.68
O 2.07 ] 6.05! 495 | 1.7 165 2.55| 1.06| 7.25| 1.72 15| 1.12] 2.7
10.............. 1.9 3.8 42 1.9 | 1.8 1.95 92 111.15| 1.32 02| 1.18| 1.92

a Tee January 6, 1)904
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Dazily gage height; in feet, of Dan River at South Boston, Va.—(on.

HYDROGRAPHY OF VIRGINIA.

Day. Jan, ‘[ Feb. | Mar. | Apr. | May. | June. i July. I Aug. 1 Sept. | Oct. | Nov.
2.05| 2.95| 3.25| 1.95| 1.8 . 1.8 | 1.32 9.7 | 1.05|— .05 | 1.2
217| 2.7 | 2.65| 1.7 | 1.8 | 3.55  1.551 6.15| 92| .62] 1.02
2.07| 205 2.6 | 1.5 | 1.5 | 4.8 1.6 | 3.75| 1.47| 63| 1.78
20 | 1.9 | 25 | 1.4 | 1.5 | 2.63 142 2.65| 3.97| .65 2.8
1.82) 215 2.45] 1.4 | 2.4 | 1.73] 1.22] 1.82/10.75| .68] 2.38
1551 2.3 | 2.4 | 1.4 | 24, 1.43] 1.22) 1.52| 9.05| .28| 1.68
1.45 1.55| 2.25| 1.45| 3.7 | 1.4 .87 1.27| 3.27| .02 1.58
1421 1.6 | 21 | 1.4 | 405 1.33, .65 1.37| 1.82| 25| 1.48
1.55 2.05| 2.06| 1.35| 8.0 | 1.3 92| 1.4 | 107 7| 142
127, 42 | 21 | 1.35| 44 | 1.23, 67| 1.52] 1.37| .62| .8
1457 4.0 | 1.8 | 1.3 | 2.7 | 2.5 68| 1371 137 52| .48
1.7 | 85 | 1.65 1.3 | 2.25. 205, .77 3.77| 1.37 1.42| .58
285|106 2.1 + 1.3 | 1.7 1781 2.15| 3.37! 1.37 .68 1.62
3.0 | 805 545| 1.3 | 1.6 @ 148 4.67 227] 1.37 .38 1.52
29 | 45 97 | 1.3 | 155, 1.28° 6.3 | 1.5 112 .35 1.5
2.1 | 38 | 53 | 135 1.5 | 1.02) 25 1.37° 1.13] 118 1.4
1.95| 3.05| 405 1.6 | 1.35° .85 2.06 1.27 132 1.05 .82
1.75| 3.15| 3.8 | 2.35| 1.3 | 1.32] 2.1 | 1.05. 1.32} 85| .38
82| 2.55| 3.55| 3.25| 1.15| 1.95| 207! .72 1.28| .68| 1.18
88 2.8 | 28 | 1.1 | 277 4.17 85‘ 122 45| 1.4
1.08 |....... 2.451....... 1.0 ... 4.52| 1.07....... J - N

1905.

1.45. 248 135 1.28| 1.4
1.5 © 1.95 3.3 8 | 1.4
1.6 © 2.1 [ 698 1.3 | 1.42
272 1.98° 465 1.3 | 1.25
35 24 34 13 |15
8.35, 2.78 3.05| 1.3 |al.05
84 | 2.6 2.25‘ 14 o .95
6.7 | 2.3  1.75| 1.22] .8
495 2.75 145[ 1.3 | 135
2781 6.92 1.5 .8 | 1.32
198 108 1.3 - 1.15| 1.32
35| 835 15 41 115
421025 575 1.55| 3.25, .8
35,105 | 438) 118 2.3 | .88
. 868 4.0 | 1.02; 1.7 | 1.65
58 | 888! 1.3 ¢ 1.06| 1.35
33 47 105 14 | 1.4
2.48| 4.35| 1.2 | 1.52| 1.42
2.05| 2.08] 1.06 1.35| 1.55
‘1821 2.35° 1.2 . 1.25] 1.0
1.98° 1.95 1.021 1.5 | 1.32
272, 175 1.1 | 102 1.5
3.55: 25 98 145 1.4
475 4.45| 1.05 1.25 1.48
. 452, 4.8 1.05| 1.1 1.42
35 | 445| 1.2 | 1.05] 1.7
2.15| 3.8 | 1.3 | 1.65| 1.65
1.82] 2.88| 1.15] 1.6 | 1.45
495 1.8 1.08] 1.22| 1.42
! 58 | 148 1.3 ] 128 1.45
‘ 542, 1.38....... 1.55 ...
| H .
\ ‘ j

x88"™

35

| N Tl SN SUIN
LR

P - - =
* &

—
o

aGage heights interpolated November 5, 6 and 7, 1905.
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Rating table for Dan River at South-Boston, Va., from August 27, 1900, to December 81, 1902.

H(i?gg}‘ft. Discharge. H(i?gg}ft. Discharge. H%?ggft, Discharge. H(:’;?gg,ft_ Discharge.
Feet, Second-feet. Feet, Second-feet. Feet. Second-feef. Feet. Sewﬂd-fed.
0.3 700 2.4 1,860 5.0 4,000 7.6 6,600
0.4 750 2.6 2,000 5.2 4,200 7.8 6,800
0.5 800 2.8 2,150 5.4 4,400 8.0 7,000
0.6 850 3.0 2,300’ ] 5.6 4,600 8.5 7,550
0.7 900 3.2 2,450 5.8 4,800 9.0 8,100
0.8 950 3.4 2,600 6.0 5,000 9.5 8,700
1.0{ ~1,050 3.6 2,760 6.2 5,200 10.0 9,300
1.2 1,150 3.8 2,930 6.4 5,400 10.5 9,900
1.4 1,250 4.0 3,100 6.6 5,600 11.0 | 10,500
1.6 1,360 4.2 3,280 6.8 5,800 11.5 11,100.
1.8 1,480 4.4 3,460 7.0 6,000 12.0 11,700
2.0 ) 1,600 4.6 3,640 7.2 6,200 12.5 12,400
2.2 1,730 4.8 3,820 7.4 6,400 13.0 | 13,100
The above table is stiictly applicable only for open channel conditions. It is fairly well defined.

Rating table for Dan River at South Boston, V a., from J [muary 1, 1503, to December 31, 1905.
H(iiagghet. Discharge. H(iia,tf}ft, Discharge. H%?ég!?t. Discharge. H%?gt?t. % Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.00 400 1.70 1,635 3.40 2,989 6.20 5,453
0.10 451 1.80 1,713 3.50 3,070 6.40 5,644
-0.20 510 1.90 1,791 3.60 3,152 6.60 5,838
0.30 574 2.00 1,870 3.70 3,234 . 6.80 6,034
0.40 642 - 2.10 1,949 3.80; 3,317 7.00 6,234
0.50 713 2.20 2,028 3.90 3,400 7.20 6,434
0.60 786 2.30 2,107 4.00 3,484 7.40 6,638
0.70 861 2.40 2,186 4.20 3,653 7.60 6,845
0.80 937 . 2.50 2,265 4.40 3,824 7.80 7,055
0.90 1,014 2.60 2,345 4.60 3,997 8.00 7,275
1.00 1,091 2.70 2,425 4.80 4,172 8.50 7,830
1.10 1,168 2.80 2,505 5.00 4,349 9.00 8,415
1.20 1,245 2.90 2,585 5.20 4 528 9.50 9,030
1.30 1,323 3.00 2,665 5.40 4,709 10.00 | 9,700
1.40 | 1,401 3.10 2,746 5.60 4,892 10.50 10,400
1.50 1,479 3.20 2,827 5.80 5,077 11.00.; 11,100
1.60 1,557 3.30. 2,908 6.00 5,264 1 11.50 11,815

The above table is strictly applicable only for open channel conditions. It is based upon discharge measurements
made during 1903 to 1905, inclusive. It is fairly well defined. The table has been extended below gage height 0.75 foot.
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HYDROGRAPHY OF VIRGINIA.

Estimated monthly discharge of Dan River at South Boston, Va.

(Drainage area, 2,750 square miles.)

Discharge in second-feet. Run-off.
Month. . Second-feet. De;pi;h
Maximum. | Minimum, Mean. per _in
’ i 8q. i inches.
_ 1
1900.
September................... ... 7,605 700 1,430 0.52 0.58
October...............coolel. . 6,500 1,200 1,842 .67 i
November...................... 4 600 1,360 1,804 .66 . .74
December....................... 15,110 2,075 2 785 1.01 1.16
1901.
January............. ... ... 21,960 1,860 3,387 1.23 1.42
February....................... 2,675 1,600 2,042 .74 77
March.......................... 25,000 1,600 3,504 1.27 1.46
aApril. ... oo 38,800 2,375 6,382 2.32 2.59
May......ooooii i 45,600 2,300 7,297 2.65 3.06
June..........i i 3,100 1,925 2,202 .83 .93
July.......oooooo 44 200 2,150 6,132 2.23 2.58
August.......... ... .. ... ... 36,600 1,860 9,866 3.59 4.14
September...................... 5,100 2,150 2,902 1.06 1.18
October......................... 4,100 1,860 2,353 .86 .99
November...................... 3,730 1,730 2,032 .74 .83
December....................... 51,200 2,000 6,875 2750 2.89
' !
Theyear...................... 51,200 1,600 4 589 ‘ 1.67 22.84

aDischarge April 6, 1901, approximate.
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Estimated monthly discharge of Dan River at South Boston, Va.—Con.

Discharge in second-feet. Run-off.
Month, Second-feet |  Depth
Maximum. | Minimum. Mean. per in
5. mi. inches.
1902.
January........................ 30,000 2,675 | "4,738 1.72 1.98
February....................... 26,760 | 2,930 7,105 2.58 2.69
March.............oo 26,120 | 3,730 | 7,260 | 2.64 3.04
April....... ... o 8,640 3,730 4,834 1.76 1.96
May........... F N : 4,450 3,100 3,876 1.41 1.63
June.......... ... L 20,610 2,150 3,535 1.29 . 1.44
July.....ooooooa 3,775 1,075 1,713 .62 .7
August......................... 1,480 1,050 1,197 .44 .51
September................... ... 3,415 900 1,545 .56 .62
October......................... 7,550 1,250 | 3,158 1.15 1.33
November...................... 2,525 1,420 1,842 .67 .75
December.................... ... 13 ,460 2,150 4,186 1.52 1.75
-ﬁ%‘ﬁu ....................... 30,000 | 900 3,750 1.36 18.41
1903. |
January.......... ... ... ... ... 27,160 2,665 5,628 2.05 . 2.36
February....................... 38,300 3,400 9,408 3.42 3.56
-March. ............ ... ... ... ... 42 570 3,653 9,545 3.47 4.00
April.......o.. o 21,110 4,755 7,521 2.73 3.05
May. ... oo i, 8,780 2,465 3,869 1.41 1.63
June....... ... ... ... 0L 16 ,400 2 345 5,456 1.98 2.21
July.......o..o 15,500 1,479 4,190 1.52 1.75
Aggust 1-19and 27.............. 6,254 1,401 2,774 1.01 751
September 2, 14 and 18-30..... .. 7,715 1,362 | 2,090 .760 424
October. ... 3,358 | 1,168| 1,553 565 651
November...................... 3,884 1,362 1,811 .659 .735
December....................... 6,184 1,386 1,803 .656 756
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Estimated monthly discharge of Dan River at South Boston, Va.—Con.

_ 1 Discharge in second-feet. Run-off.

Month. f ' A ' . Second-feet | Depth

| Maximum. ! Minimum. | Mean. per _in
i‘ \ 5Q. mi. ’ inches.
. | ‘ | .

1904 ‘
January.. . .....................| 2,665 750 | 1,663 | 0.605| 0.697
February....................... 11,170 | 1,518 [ 3235 | 1.18 1.27
Mareh........coooioo 9200 | 1,596 | 2,847| 1.04 1.20
April.....o 2,868 | 1,323| 1,663|  .605 675
May. ..o 7275 1,000 1,999 727 .838
June............ ... .. ... | 4,755 976 | 2,147 . .781 871
July................ .. . 5,548 824 | 1877 683 | . .788
August. ... 11,310 876 | 2,898 | 1.05 1.21
September........ . ... .. ... ... 10,750 1,029 2,248 818 .913
October......................... 1,417 375 | 783 285 .329
November...................... 2,560 | 608 | 1,233 448 .500
December....................... 4,510 ‘ 1,245 g 1,983 .710 819

: |
The year. ... ................. Lol a5 | 2,08 “ 44| 10.11

1905. , ! | ‘
Japuary............ ... ... .. 13,370 1,006 1 3,004 1.09 1.26
February......... ... .. L 18,270 | 1,062 4,563 | 1.66 1.73
March.......................... L 5730 | 17131 2,635 958 | 1.10
April. ... 0 i 11,990 | 1,541 | 3,992 1.45 1.62
May. ..o 17,160 | 1720 4845 176 2.03
June......... ;6,720 1,230 1,867 .679 758
Jaly. ... ... .. i, | 10,400 | 1,440 | 3,927 1.43 1.65
August. .. ....ooo . 10,820 1,385 3,382 | 1.23 1.42
September............... ... .. | 6214] 1,076 1,709 621 693
October. ..o | 3,568 ’ 937 ’ 1,463 .532 613
November. ..................... . 1635|976 1,337 486 | .542
December....................... 17,720 1400 5020 1.83 2.11

! 1
The year...................... | 18,270 | 937 \ 3,145 | 1.14 | 15.58
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DAN RIVER AT CLARKSVILLE, VA.

This station was established October 28, 1895, and discontinued
February 26, 1898. It was located at the Southern Railway bridge
about 1,000 feet above the mouth of the river. A wire gage was
attached to the inside of the guard rail in the fourth panel of the
third span from the right bank. The length of the wire from the
end of the weight to the marker was 33.17 feet. Reference is made
to the description of the station on Roanoke River at Clarksville,
for information relative to the diversion of water from the Dan to
the Roanoke at a point above this gaging station.

Discharge measuiements of Dan River at Clarksville, Va.

| .
A M G Dis-
Date. Hydrographer. i sel;:i?o(r)lf. velo?:éil%. hei;%let. cha.lrsge.
: | |
1895. Sq. feet. Ft. per see. Feet. Sec -feet.
October 2....... C.C.Babb............... 591 1.31 0.38 773
October 28...... do................... 719 1.44 0.65 1,032
December 5. .. .. do........... ... 865 1.60 1.12 1,382
1896.
April 22........ E.W.Myers............. 1,209 1.89 2.43 2,201
aMay 5......... do...o - 1,465 1.83 2.30 2,694
May 26......... cendoe 1,465 1.47 2.30 2,155
July 15......... ceeddon 1,932 2.39 3.50 4,626
September 15....| A. P. Davis.............. 953 1.50 1.70 1,433
1897.
February 25.....| E. W. Myers............. 7,443 . 3.49 12.33 | 26,020
Mareh 18... .. .. coodoa i 2,867 2.70 4.20 7,755
September 29....|....do................... 797 1.07 0.10 856
1898.
January 8....... E. W. Myers........... X 1,138 1.76 1.05 2,009

aFor measurement of May 5, 1896, the channel had cut badly, averaging almost all way across a cut of 1 foot
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Daily gage height, in feet, of Dan River at Clarksville, Va.

Jan, | Feb. | Mar. \ Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nowv.

25 L. 9.8 3.15| 1.75| 1.55| 1.45 95 8.65| 1.5
25 |....... 10.75 | 42 ¢ 1.7 145 | 1.4 93] 95 1.55
336 |....... [ 10.3 4.95| 1.6 1.4 1.35| 1.056 4.0 1.57
6.851....... L 6.3 4.0 1.5 1.35| 1.3 1.9 2.25| 2.0
6.0 ....... 452, 291 20 1.4 128 2.05, 2.0 3.15
7.45 |....... 3.9 2.79| 2.65| 1.85| 1.25| 1.5 1.85| 7.23
9.56 |....... 3.8 265 25 4.55| 1.23 3.5 1.78 1 5.4
795 ... 3.5 2.5 2.0 7.2 1.2 2.35 | 1.7 3.0
6.281....... 3.3 2.35| 2.0 |10.57| 1.18: 2.0 1.6 2.6
595 ....... 3.056] 2.25| 2.5 |14.7 1.18] 15 1.55| 2.3
493 ....... 3.04 | 2.2 2.85| 4.5 1.4 1.35| 1.55| 2.1
3.05|....... 3.03 215 2.25| 9.4 | 2.18| L.15| 1.5 L 20
3.45 |....... 298 2.1 2.2 6.15| 2.3 11 1481 2.1
423 |....... 2751 2.07| 2.15| 3.75| 2.45| 1.08| 1.48] 2.05
4.0 243 | 2.7 2.0 215 3.1 2.5 11 1.55 | 2.03
3.85] 2.4 2.65| 1.55| 2.13| 3.0 265 1.1 15 2.01
3.5 298 2.6 1.5 2.1 2.92| 2.0 115 1.49| 2.0
293 3.21, 255 | 155 2.0 2.8 1.5 112 1.45 1.78
2.75| 3.33 2.5 1.66| 1.9 | 2.7 125 1.1 1.4 1.75
2.8 462 245 2.15| 1.85| 2.5 1.2 1.2 1.4 1.72
2451 505 238 2.71| 2.0 238 1.18| 1.46 % 1.38| 1.69
2.3 3.85| 2,42 3.65| 2.1 2.32| 1.15; 2.0 1.35 | 1.69

R e e e e
S OO =
o> -2

o ©
&
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23
24
25
28
27
28
29
30
31

Daily gage height, in feet, of Dan River ot Clarksville, V.a.—Con.

Jan,

Oct.

Nov.

Day. Feb, ‘i Mar, | Apr. | May. July, | Aug. .| Sept. Dec.
1896. |

............. 3.65| 2.5 | 3.25| 243, 4.9-| 2.25| 2.3 1.15| 2.26| 1.42 168 1.98
.............. 6.4 | 2.63| 3.02] 2.35| 3.7 | 3.0 | 2.1 | 1.15| 1.25| 1.45 1.67| 1.92
.............. 815] 2.7 | 3.25| 243 | 2.7 | 355 1.95| 1.12| 1.1 | 1.5  1.66| 1.88
.............. 622! 2.6 | 3.233| 3.0 | 2.03| 4.0 | 1.88| 1.2 | 1.05| 1.47 1.65| 1.84
.............. 4.3 | 240 3.0 | 2.93] 2.8 42 | 17 | 1.3 | 1.0 | 1.45| 1.64| 1.82
............ 3.48| 2.52| 28 | 253 35 | 8.2 | 1.65| 1.15| .98 1.45| 1.63 | 1.8
.............. 3.00| 26 | 2.8 | 243 2.85| 2.55| 1.6 | 1.1 | 2.25| 1.45| 1.85| 1.77
.............. 282 |.......] 3.92) 23 | 2.35| 2.05| 1.55| 1.0 | 6.0 | 1.44| 2.55| 1.75
.............. 262 |.......0 815[.......0 1.8 |.......| 1.5 05 .. 14T | LTS
198! 172 1.6 | 1.1 1| 28| 05| 1551 2.75

1.95| 2.85| 1.56| 1.03| .67 | .2 .05 1.92| 2.35

2.0 | 53 | 1.55| 98| .55 .15] .03 2.45| 2.05

215) 48 | 1.63| 95| 48 .15 01| 2.05| 1.9

2.35| 3.25| 1.7 .9 420 .0 | —.03| 1.6 | 1.85

2.85| 3.1 | 1.08| 87| .38 .0 |—05| 1.2 | 1.65

3.15| 3.7 | 1.06| .83| .35 .0 |—09| .98 1.4

345| 3.45 1.04| .98 .35| .0 |—1.5 851 1.18

3.25| 3.05| 1.04 .9 37| 0| —2 68 1.05

41 | 2.75| 1.03; .85 .73 .0 |.05] .55 .85

372| 3.25| 1.02] .8 9.0 051 42 7

3.45| 3.95| 1.0 7 88| .0 | 1.1 350 .65

3151 425, 98| 1.75| .65| .0 | 1.95! 25| .6

2.95| 498 98| 1.3 48] 0 | 1.25 28| .65

2.7 | 5.3 96| 18| 4| .0 | 1.1 18| .8

2.45| 4.65| 95| .9 48| 0 05| 14| .95

2.17| 4.15| 94| 75| 85| .0 | 165 .1 | 1.25

2.06 3.75| .92 .88| 75| .0 2.1 .05 | .1.55

1.98] 3.15| .9 | 1.98| .85! .0 | 2.48| .25| 1.4

1.9 | 28| 95| 1.8 | 95| .0 ; 3.0 23] 1.1

1.86| 2.25| .9 | 225| 1.08! .0 | 1.55| .23| 1.7

1.78 | 1.9 88| 1.48| .7 0 73| 22| 2.3

1.75| 1.88| 9 | 1.25| .89 .0 : 11 2 | 41

1.75| 1.8| 95| 1.17| 75| .0 88| .18 3.45

1.72| 1.83| 93| .98 .58| .05 .65| .3 | 2.65

1.68) 1.79] .9 790 42| 25| 85| .35 2.18

1631 177 8| .7 35| 4| 115 58| 1.8

1.6 | 1.73] 95| .68 .3 25 225 2.1 | 1.45

1571 166 88| 1.15) .28| .1 | 2.85) 54 | 1.2

1.55| 1.63| .8 | 1.08| .28| .08| 2.1 | 3.35| 1.1

....... 1.6 L.l | .| 1850 .95

.87
.72
.69

.65 |..
.58 |,

.62 ..

.75

1.25
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Daily gage height, in feet, of Dan River at Clarksville, Va.—Con.

;:,
Day. May. | June, | July.

{

Aug. ESept. QOct. | Nov.

aStation discontinued February 26, 1898.

BANISTER RIVER NEAR HOUSTON, VA.

This river, which drains a total area of
headwaters in Pittsylvania County, Va., floy
this and Halifax counties, and is tributary

520 square miles, has its
vs southwestward through
to Dan River at a point

about 5 miles below South Boston. The basin is hilly and generally

“in farming lands, with small forest areas.
The gaging station was established Septe
Bolster, and is located at a covered highwa)
the railway station at Houston, Va., and a
below the mouth of Terrible Creek. A st
tached to the upstream side of the bridge
length of the chain is 33.53 feet. A staff g
rible Creek has been set to read the same
feet above gage datum. Observations are
except in high water, at which time the cha
water gage from 19 to 30 feet is painted o
Mr. Yates’ mill. The datum of the gage is
as follows: No. 1 is a chiseled cross on the
upstream side of the bridge; elevation 25.2
of foundation at northeast corner of Mr. Y

mber 28, 1904, by R. H.
y bridge 114 miles below
bout one-fourth of a mile
andard chain gage is at-
> near the left pier; the
age at the mouth of Ter-
as the chain gage at 2.4
made from the staff gage
in gage is used. A high-
n the northeast corner of
s referred to bench marks
top of the left abutment,
7 feet. No. 2 is the top
ates’ mill, directly under
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the high-water gage; elevation 19.09 feet. No. 3 is 4 nail in a 10-
inich tree 50 feet northeast of bridge over Terrible Creek; elevation
16.48 feet. The channel is straight for about 1,000 feet above and
below the station. Both banks are low and liable to overflow. The
bed of the stream is of gravel and sand and probably changes some-
what. There is one channel, broken by one pier at low water and by
two piers at medium stages. The gage is read twice daily by J. A.
Yates. This station was discontinued December 31, 1905."

Discharge measurements of Banister River near Houston, Va.

Date. Hydrographer. A:erci?o?f. vgl{:;’:,ly. h(e}iz%let. clPaifg;e.
1904. Sq. feel. | . per sec. Feet. Sec.feet.
September 28....| R. H. Bolster............. 126 1.44 2.31 181
October 22...... e doL 131 1.24 2.30 162
1905.
Mareh 13....... A. H. Horton............. 441 2.05 5.95 903
September 8.....| Bolster and Winter........ 158 1.20 2.17 | 189

(a) Daily gage height, in feet, of Banister River near Houston, Va.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2121 2.32
222 2.32
2.2 3.08
2.257 3.15
2.52| 3.8
2.48 | 6.08
2.32| 46
2.98] 3.4
2.28 | *3.05
2.2 2.9
2.25| 2.75
2.25 2.65
2.92§ 2.68
4.05| 2.4
3.1 2.38
2.65 | 2.48
2.48 | 2.68
|
!

aGage heights from September 28 to November 26,1904, refer to the bridge gage. For the remainder of the year
they refer to the gage at the mouth of Terrible Creek.
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.. Daily gage height, in feet, of Banister River near Houston, Va~—Con.

Day, {"Jan, | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.35| 2.8
2.35 | 2.72
2.3 | 2.8
2.3 | 2.8
2.35 | 2.62
2.38| 2.78
2.38 | 2.98
2.32| 3.65
2.32} 3.35
2.3 3.5
2.3 | 3.8
2.3 | 3.55
2.32 2.95
....... 2.98
1905,
| G 2.88\°2.8| 5.95| 3.3 3.05| 7.7 | 2.05| 2.15| 1.85| 1.58| 2.1 2.05
2o 2.9 3.0 5.5 3.0 2.85| 5.5 2.2 2.1 3.5 1.52| 2.0 2.0
3o 2.9 |2.95| 48| 295 3.35| 3.75| 2.4 | 455 5.25| 1.98| 1.95| 3.55
L 35 | 28| 46 | 2.92| 4.15| 3.25| 2.6 | 2.5 3.9 190 2.0 | 46
everieit 2.6 | 2.85| 43 | 45 | 3.65 3.05| 2.55| 3.6 2.8 1.7 | 2.056| 3.3
[ 3.45| 2.22| 41 8.92| 3.18; 2.9 | 3.65| 2.2 | 2.25| 1.7 | 2.06) 2.45
Toveaeenaivnnes 12.95 | 2.95| 3.9 6.6 | 3.15; 2.7 4.6 | 2.05| 2.1 1.651 2.1 2.25
- I 955 | 3.25| 3.72| 4.95| 8.0 2.75| 4.0 2.32| 1.98| 1.72| 2.05 2.42
| U 6.3 2.85| 4.9 4.15| 2.98| 2.6 2.95| 2.75| 1.95| 1.52] 2.06| 4.4
10.00ceiinnnes 44 | 31 6.35| 3.8 | 2.75| 2.45| 2.85| 5.05| 1.85| 1.45| 2.05| 8.85
Mo, 4.0 | 3.66; 7.1 8.7 | 2.6 | 2.45| 2.35| 495 1.95| 2.62| 2.0 | 5.55
120000t 656! 425 6.0 | 9.45| 4.1 2.4 | 3.75| 4.62| 2.0 | 4.05| 1.98| 3.98
B, 915 815, 59 (1095 5.2 | 2.45| 6.9 | 3.45| 2.0 ; 2.78| 2.05| 3.2
Moo 658 725 5.2 | 845 595 2.3 6.55 | 3.2 192 2.22| 1.95| 3.0
b T 45 | 535 432 8.35| 435| 2.3 | 475 5.05| 1.68] 2.0 | 2.1 | 3.25
16....c00inte 3.55| 4.05| 4.05| 7.0 555 2.22| 2.95| 4.75| 165 1.9 2.1 3.85
| 3.65| 3.95| 3.68| 5.25| 5.75| 2,52 | 2.5.| 3.3 | 2.05| 1.8 | 2.05| 4.92
18 . 3.95| 3.85| 3.6 4.6 455 2.5 2.4 2.6 2.22| 1.95| 2.1 5.15
19, .0l 362 3.95. 35 | 42 | 335 2.3 | 2.25| 2.4 | 2.05| 1.95| 2.05| 4.4
20.......... we..| 3521 7.0.1 34 | 38| 3.0 : 225 2.1 2.2 (2.2 (21 |22/ 3.8
b2 3.38(12.95| 3.75| 3.7 | 2.8 | 2.15. 2.05| 2.15| 1.98| 2.1 | 2.35|12.75
22,0000, 3.22 | 14.35| 3.7 3.55 | 2.7 2.05 4.9 2.1 1.85| 2.05| 2.3 |16.45
23 i 3.25 | 10.4 3.42| 3.4 2.6 2.0 | 485 2.0 1.8 195 2.1 9.8
2., 3.15| 755 32 ' 3.28| 2.6 | 3.7 . 33| 1.9 1.7 | 2.0 | 2.18; 6.5
2. 2.9 | 8.05| 48 | 32 | 25 | 4.6 | 2.8 | 2.35| 1.65| 2.05| 2.15° 5.0
2. 232 9.3 | 43 @ 3.1 2.8 | 295! 2.5 | 2.8 | 1.65| 2.68 2.12 4.15
2iiiiiiian... 2.55; 8.0 | 4.85| 355 8.75| 2.55! 2.1 2.35| 1.65| 2.7 | 2.1 3.85
28 i 295 6.2 | 43 | 3.4 | 7.2 | 2.3 ( 3.15| 2.2 1.6 | 2.5 | 2.08] 3.6
29 2.95 ....... 3.7 | 32|58 | 215, 3.1 2.0 | 1.58| 2.25| 2.05 | 11.1
30.....5000uttns 2.95|....... 355 32 | 7.5 | 2.1 @ 2.7 1.9 152 2.2 | 2.1 8.05
3 P 2.8 ... 3.4 |....... 5.55 2.4 | 1.8 ... 2.1 | 6.3
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KANAWHA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Kanawha River rises in Watauga, Ashe, and Alleghany counties,
North Carolina, flows northwestward through Virginia and West
Virginia, and joins the Ohio River at Point Pleasant, W. Va. In
‘its upper course it is known as New River. The headwaters lie in
the Appalachian Mountains among the hlgh ridges which form the
divides between the drainage basin of this river and that of Yadkin
River on the east and of Holston River on the west. The upper trib-
utaries drain narrow valleys of the mountainous region of North
Ca.rolina; their slopes are generally steep and their beds are rough.
The main river cuts the Alleghany fronts just below Pearisburg,
Va.; thence the course of the river lies through a narrow valley of
West Vlrgmla, over a rOugh bed with many falls and rapids. The
basin is as beautiful and picturesque as any in the eastern part of the
United States. The country on its lower courses, through which the
Chesapeake and Ohio Railroad passes; is noted for its scenic beauty.
Below the junction with the Gauley the river is known as the
Kanawha. _ .

The principal tributaries of New River are Little River, which
empties near Radford, Va., and the Greenbrier, which rises in the
eastern part of West Virginia and joins the New at Hinton, W. Va.

NEW RIVER NEAR OLDTOWN, VA,

‘This station was established to aid in the hydrographic investi-
gations undertaken by the United States Geological Survey in the
southern Appalachian area. It was established July 31, 1900, and
located at Austin’s Ferry about 2 miles west of Oldtown, Va.

A wire gage was fixed in an overhanging tree on the left bank,
about 50 yards upstream from the ferry. The scale was so placed
that the zero mark was next the bank, the distance from the index
on the wire to the end of the weight being 16.1 feet. The initial point
for soundings was on the right bank, and measurements of discharge
were made from the ferry-boat. The channel above and below the
station is straight and the current swift. The right bank is high and
rocky and is never submerged, but the left bank is lower, and at
times floods cover it for a considerable distance. The bed of the
stream is rocky and sandy.
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Since the gage rod at this station was so placed that the zero mark
was next to the bank the gage readings were reversed, a rise in the
water surface being indicated by a decrease in the gage readings,
and vice versa. This is true of all figures for gage heights for this
station published in Water-Supply Papers Nos. 48 and 65. Recti-
fication of this condition was made by subtracting all observed gage
heights from 7.3 feet, this being the length of the gage, and also the
gage height which corresponded to the lowest stage of the stream.
Gage heights, as printed herewith, above 7.3 feet are estimated by
the observer. The only exception to this rule is the height of the
flood of May 22, 1901, which was determined by direct levelling.
This was the greatest flood since 187 8, when the river rose some 4
or 5 feet higher.

Owing to the inaccessibility of this station, only one measurement
of the flow was made during 1902 and 1903, though daily records
of the stage of the surface were maintained. The station was dis-
continued March 31, 1903, '

Discharge measurements of New River near Oldtown, Va.

‘ f M G Di
Date. Hydrographer. :e;et?o(r)l. vel:cai?y. heigii. chai'sg-e
1900. Sq. feet Ft. per sec. Feet. Séc.~feet.
July 31......... N. C. Curtis........... T [ 0.70 1,541
October 29. . . . .. ceedoe oo 1.00 2,293
1901.
June 29......... N.CCurtis.............0........|......... 4.45 6,916
1903.
February 6..... .| E. W. Myers. . ..., ... 1,579 | 2.24 1.70 | 3,533
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Daily gage height, in feet, of New River near Oldtown, Va.

June. | July. | Aug, | Sept. | Oct. {Nov. Dec.

9
.9
9

1
1
1

1.9
.8
N
.6
5

213.0

1.8

4.9

1.7

2.4
3.3

1.6

43
6.1

1.1
1.2

1.5

4.2

1.9
1.7

4.1

3.6

1.3

2.6

1.4

2.3

2.4
1.4

1
1
1
2

et

[t

— -

4
2.4

4.6

2.9

2.4

3.0
3.8

1.3

May.

.4
1.4
1.3
1.2
1.2
1.3

1

©
—

w
—

1.1
1.1

1.4
1.3

16.7

Apr.

Mar.

2.5

3.8

2.6
.1
.0

2
2

™

«~

1.1

1.9
1.8

1.2

3.7

> &

-+
—

o
-

1.0

Feb,

Jan,

Day.

1900.

B R R N Y

1.0

1.0

1.0

1.0
3.0

2.4
1.8
1.4

o~
— -

1.0

1901,

aEstimated.
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Daly gage height, in feet, of New River near Oldtown, Va.—Con.

Dec.

2.3

2.0
1’.7
1.9

10.0°

6.0
3.8

1.0
1.1

1.4
1.5
1.5
1.4
1.2
1.1

1.0
1.%
1.3
1.2
1.0
1.0
1.2
1.1

cl.0

Nov.

1.4
1.4
1.2
1.1
1.0
1.0

1.1

1.2

Oct.

1.0
1.0
1.0

1.0

1.0

Sept,

1.4
1.2
1.1
1.1
2.2
2.0

5.1

2.8

1.0

1.0
2.0

Aug,

6.1

3.8
3.0
2.8
3.1
5.9

3.7
3.0

3.1

1.4

2.0

11

July.

1.2
1.1

1.0
1.0
1.1
1.2
1.0
1.0

1.9
1.6
1.4

11

1.0

1.1
1.2

1.0

June,

6.1

4.6
3.0
2.8

2.6

23
2.5

2.1

1.0
1.0

2.1

1.9
3.1

2.8
1.7
1.4
1.2
1.1
1.0

2.6
3.9

4.1

2.2

May.

6.1
3.9

3.1

2.7

4.4

3.6
3.3

2.7

2.4

1.0
1.0
1.0

1.0
1.0

1.1

1.0

1.0

1.1
1.0

1.0
1.5

1.0
1.1

1.0
1.0
1.2
1.0

Apr,

2.8

2.6

2.4
2.3

2.2
2.1

2.0

1.8

2.1

1.8
1.7
1.6
1.9
1.7
1.6

1.9
1.7
1.6

1.5
1.5
1.4

1.4
1.5
1.5
1.4
1.3
1.2
1.5

1.5
1.4
1.3

1.2
1.2
1.1

1.0
1.0
1.0
1.0

Mar,

1.0
4.0
3.0
1.9
1.5
2.0
2.0

6.2
7.3

2.8
2.4

2.0
1.9
1.9

1.8
1.8
2.0
1.9
1.7
1.7

1.6
1.5
1.9
2.4
2.1

1.9
1.7

1.6
1.5

1.4
1.4
1.3
1.2
1.2
1.4
1.9

7.3

7.3

Feb,

5.7

1.1

2.3

2.5
2.3

1.9
1.9
1.7
1.5
1.4
1.1

1.0
1.2
1.2

1.1

1.0
1.1
11
1.2
2.0
1.9
2.2
1.9
1.5

1.4
3.6
3.9

2.6

Jan,

3.0
2.7
2.0
2.0
1.7
1.9
1.8
1.7
1.5
1.5
1.4
1.3
1.1
1.1
1.0

1.3
1.2
1.2
1.1

1.0
1.2
1.1

1.1

1.2
1.2
1.0

2.0 jpl11.0

1.7
1.9
3.0

Day.

1901,

1902,

1903.
bFrozen February 24 to 27, 1901.
¢Frozen December 28 to 31, 1902.

aEstimated,
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Daily gage height; in feet, of New River near Oldtown, Va.—Con.

] -
Day. Jan, i Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.

DO = ke 2 b s DD DD 00 O = DO DD e
B A N R |
-

o

NEW RIVER AT RADFORD, VA.

This station is located at the highway bridge near the Norfolk and
Western Railway station, and was established by D. C. Humphreys
August 1, 1898. The gage used at first was erected by the United
States Weather Bureau. It consists of a vertical board, graduated
to feet and tenths, and is attached to the iron framework connecting
the pair of iron concrete cylinders which form the first pier from the
right bank. On account of the inaccessibility of the Weather Bureau
gage, a wire gage was put in on February 23, 1900, the datum being
the same as that of the old gage. On December 1, 1903, the old wire
gage was replaced by a standard chain gage and the gage datum
was lowered 3.41 feet. The length of the chain from the end of the
weight to the marker is 87.00 feet. The observer is C. L. Gillaspie,
toll collector, who reads the gage once each day. The channel is
straight for several hundred feet above and below the station and
is one unbroken channel 570 feet wide at ordinary stages. At ex-
treme high water its width is about 1,200 feet, broken by 5 piers
and several trestle bents. (See foot note to discharge measurements.)
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The bottom is of solid rock and gravel and is smooth and regular.
On the left bank there is a steep, rocky bluff. The right bank is
high and is subject to overflow only in extreme floods, all the water
passing under the bridge which is about 85 feet above low water.
The discharge measurements are made from the upstream side of
the bridge. The initial point for soundings is on the right bank of
the river 50 feet from the first pier.

The bench marks described below are all referred to the datum
of the chain gage. Bench mark No. 1 is the bottom of the lowest
horizontal brace connecting the first two cylinders from the right
bank ; elevation 7.29 feet. Bench mark No. 2 is the top of the low-
est horizontal brace on the west side of the bridge 2.5 feet south of
the northwest post of the bent nearest the river on the right bank;
elevation 22.65 feet. Bench mark No. 3 is the northwest corner of
the top of the stone under the 7th post from the right bank on the
west side of the bridge; elevation 18.54 feet.

Discharge measurements of New River at Radford, Va.

Date. . Hydgrapher oions | vasaty. | bas | chargo
1898. : Sq. feet. | Ft. per sec. Fegt. Sec.-feet.
July 21......... D. C. Humphreys......... 1,444 1.26 3.61 1,812
July 29......... R (o 2,085 2.20 4.67 4,623
1899.
June 29......... D. C. Humphreys......... 2,000 - 2.49 4.53 4,980
August 11....... cedon 1,419 1.53 3.61| 2,172
1900.
bFebruary 23....| D. C. Humphreys.....=~... 2,891 4.04 5.96 | 11,680
bFebruary 24....[....do................... 2,456 3.46 5.51 8,500
Mareh 30....... cedoa 2,575 2.99 5.19 7,709
June 27......... cendo o 2,450 2.82 5.03 6,900
July 28......... coeddoaa 2,022 2.59 4.66 5,256
August 22....... coodoaa 1,451 .94 3.41 1,365
December 20 cfeecdon i 1,580 1.88 4.11 2 975

aAll gage heights refer to datum established;December 1, 1903,
bPartly measured and partly estimated.
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Discharge measuremenis of New River at Radford, Va.—Con.
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Al f M G . Di
Date. Hydrographer. sercet?o(l,l, veloegi{bly. hei;i%. cha:sg'e.

1901. Sg. feet. Ft. per sec Feet. Sec -feet.

July 20......... D. C. Humphreys......... 2,445 3.37 5.56 8,245

March29....... Ldoe 2,576 3.92 5.41 10,100

August 8........ cdoa 3,570 4.77 - 7.42 17,030
1902.

July12......... D. C. Humphreys......... 1,593 1.77 3.01 2,820

August 22..... .. cdoo i 1,497 1.49 2.78 2,233
1903.

March 21....... E.C.Murphy............ 2,327 2.24 4.86 5,214

September 23.... | Paul and Sawyer.......... 1,452 1.45 3.54 2,106

November 30....| W. C. Sawyer............ 1,277 .95 3.21 1,212
1904.

June 18......... F. H. Brundage........... 1,965 1.83 4.07 3,610

September 16....| R. H. Bolster............. 1,520 1.08 3.40 1,635

September 29.... |...~do.. ... 1,432 .86 3.24| 1,240

October 18...... coodoa e 1,378 .73 3.14 1,005
1905.

March 18....... A. H. Horton.......,..... 1,910 1.76 3.98 3,353

R. H. Bolster............. 1,810 1.44 3.88 2,615

September 11.. ..

NOTE.—The 5 circular piers at this station are a few feet below the measuring section for low water measurements,
but are included in the measuring section for high water measurements owing to the meter being carried down stream
by the swiftness of the current. The measurements for 1904 and 1905 have been recomputed for one unbroken channel.
'Measurements June 27, 1900, and August 8,1901, have been recomputed for a channel broken by five piers. No other
measurements have been corrected, the results having been computed on the basis of a channel broken by five piers.
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Daily gage height (a), in feet, of New River at Radford, Va.

‘ .
Day. Jan. | Feb, | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct /| Nov. | Dec.

1809, !
§
) N 4.4 | 41 6.4 | 58 4.8 | 45 4.2 | 3.8 |bd.4 l 53.2 | 3.8 | b3.1
2 4.5 4.1 6.0 54 | 47 4.4 3.8 3.8 4.4 \ 3.1 4.4 3.6
3o 4.4 4.4 5.4 5.3 4.7 | 43 ) 3.8 ‘ 3.7 4.4 3.1 4.4 3.6
4. 46 | 5.4 9.4 | 50 | 4.8 4.2 3.7 | 34 | 45 3.0 3.9 3.5
5.l 4.9 7.6 | 13.9 5.4 4.7 41 3.7 3.2 4.4 | 3.0 3.7 3.3
[ 52 | 91 1104 53 | 44 | 40 3.8 3.4 | 41 3.0 3.6 | 3.2
T 7.4 | 8.4 8.4 5.2 4.5 3.8 3.9 3.4 3.5 3.0 3.4 3.1
8 6.0 7.6 7.4 7.5 4.6 3.8 3.8 3.2 3.4 | 2.9 3.2 3.0
[ 5.2 6.5 6.3 7.2 5.3 3.7 3.7 3.4 | 3.1 3.2 3.1 3.0
0. 5.1 6.4 | 5.9 6.3 5.2 3.7 3.6 3.3 | 29 3.4 | 3.1 3.0
) 5.0 5.8 5.6 54 | b4 | 38 3.7 | 3.3 2.9 3.4 | 3.1 3.0
12 4.6 54 | 5.4 | 53 5.3 | 5.2 3.7 34 | 31 3.4 | 3.1 3.2
B 4.9 | 5.1 5.3 52 | 54 | 7.3 | 3.8 34 | 3.1 3.3 3.0 | 7.9
Mo 4.8 4.7 5.1 5.1 5.5 6.0 3.6 3.7 3.0 33 | 30 | 54
5. 4.9 4.3 7.2 52 | 52 | 5.4 3.5 3.8 3.0 3.3 3.0 | 4.4
16...nnenn, 5.0 4.6 8.9 50 | 5.1 5.1 3.4 3.8 3.0 3.2 3.0 4.3
oo 5.1 6.9 71 4.9 4.7 | 45 3.4 | 3.7 3.1 3.1 3.0 4.2
18 4.6 6.6 6.2 438 4.5 4.3 3.4 | 3.7 3.1 3.1 3.0 4.2
19 . 4.5 7.0 |11.1 5.0 44 | 4.2 3.4 | 3.6 4.4 3.1 3.0 4.1

aAll gage heights reduced to datum established December, 1903,
bGage heights August to December, 1899 taken partly from JWeather Bureau records and partly from U. 8. G. 8.
recprds. They are subject to large errors,
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Daily gage height(a), in feet, of New River at Radford, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June | July. | Aug. | Sept. | .Oct. | Nov. | Dec.
1899, I

b FOUP 45 | 6.2 [11.3 | 49 | 4.4 | 4.3 | 34 | 3.6 | 5.0 | 3.0 | 2.9°1 43

F) D 43 | 6.4 | 75 | 48 | 43 | 41 | 3.5 | 3.6 | 44 | 3.0 | 2.9 | 4.4

22 42 | 6.4 | 72 | 47 | 42 | 40 | 35 | 3.6 | 43 | 3.1 | 3.0 | 4.3

2B, 44 | 6.3 | 6.4 | 47 | 45 | 3.9 | 35 | 3.5 | 42 | 32 | 3.0°| 4.0

24 44 | 54 | 6.2 | 45 | 4.9 | 3.9 | 3.4 | 3.5 | 40 | 3.2 | 3.0 | 4.0

25, e 43| 53 |60 | 44 | 48 | 40 | 3.4 | 3.4 | 39 {32 | 3.2 | 3.9

. 44 | 54 | 59 | 54 | 45 | 43 | 34 | 34 | 39 33 | 32 38

i, 44 | 80 | 54 | 59 | 42 | 46 | 44 | 34 | 38 | 33 | 3.2 | 37

28, 43 | 74| 65 | 54 | 42 | 44 | 43 | 37 | 3.7 32 ! 34 | 37

2. 44 f...... 6.4 | 5.2 | 41 | 44 | 42 | 44 | 38 32 3.2 | 36

30, et 4.2 ... 6.6 | 5.0 | 42 | 43 | 3.9 . 44 . 37 | 33 | 3.2 | 34

) DO 4.2 ..., 6.3 |....... 4.3 |, 3.8 1 41 |....... 3.4 ... 3.2

9.15| 53 | 46 | 42 |44 | 38 | 3.1 | 3.0 43 50

9.4 | 46 | 45 | 41 | 4.2 | 3.7 | 3.1 | 3.0 | 4.2 | 4.8

65 | 46 @ 44 | 44 40 | 36 | 3.0 | 3.4 | 42 | 4.4

54 | 45 | 47 | 44 | 41 | 3.7 | 3.1 | 3.4 | 44 | 6.7

53 . 4.6 | 46 | 43 | 43 | 3.7 | 3.1 | 34 | 48 | T4

52 45 | 44 43 | 41 | 3.4 | 26 | 35 46 | 6.4

5.1 | 44 | 44 ;42 | 39 | 34 2.7 | 3.5 44 | 54

5.4 | 44 | 43 | 43 | 38 | 32 27 : 36 | 43 54

55 | 43 | 44 | 42 | 37 @ 3.0 | 28 ; 36 | 42 | 55

53 | 44| 47 | 42 3.9 : 27 | 30 3.7 | 42| 54

6.0 | 53 | 4.4 | 41 | 3.8, 25 | 3.1 | 3.6 | 41 | 47

59 | 5.2 | 44 | 41 | 3.8 | 3.4 |29 | 3.4 | 40 | 438

53 | 46 | 4.4 | 4.2 | 3.7 | 29 | 3.0 | 3.4 | 40 | 44

51 | 44 | 43 | 44 | 35 | 26 | 30 | 3.6 | 3.9 | 4.4

50 | 43 | 43 | 45 | 36 | 2.7 | 44 | 3.7 | 40 | 43

4.7 | 42 | 42 | 46 | 3.7 | 28 | 6.25| 3.7 | 3.9 | 43

501 42 | 42 | 50 | 3.7 | 2.6 | 58 | 3.6 | 3.8 | 4.2

4.9 | 41 1 42 | 46 | 35 | 26 | 46 | 35 | 3.8 | 4.2

4.6 | 7.4 0 43 |54 | 3.4 | 2.7 | 3.9 | 3.4 | 3.7 | 41

7.250 6.0 | 4.2 | 44 | 3.4 | 27 | 3.6 | 3.4 | 3.7 | 41

78 | 5.7 [ 44 | 45 | 35 | 28 | 38 | 3.4 38 | 40

6.6 | 6.1 | 43 [ 44 | 36 | 3.4 | 3.9 | 8.7 | 39 | 40

57 | 63 | 43 | 4.6 | 36 | 34 | 3.9-| 56 | 3.9 42

55 | 57 | 42 | 44 | 3.8 | 35 | 3.8 |26.4 38 | 41

52 | 53 | 54 | 45 ' 3.9 | 36 | 3.7 | 80 | 39 | 44

53 | 51| 53 | 54 ; 40 | 36 | 36 | 5.7 |11.2 | 43

59 | 5.0 | 44 | 50 . 43 | 34 | 3.4 | 47 | 7.7 | 41

6.0 | 48 | 45 | 54 | 55 | 34 | 3.4 | 46 | 58 | 4.2

5.5 | 47 | 44 | 50 | 42 | 34 | 3.1 | 44 53 @ 41

5.4 | 46 | 43 | 5.0 | 43 | 3.2 | 3.0 47 , 52 : 4.0

53 |....... 43 f 39 | 3.2 .o 46 .. L4
1901. | *

ORI 42 | 89| 38 | 51| 51 | 6.8 | 64 | 45 | 7.0 | 6.4 ]3] | 8.6

2o 41 | 38 87|54 |49 ! 63|70 45| 68 | 59 | 3.7, 35

E 4.2 | 40| 3.7 {144 | 49 | 59 | 62 | 44 | 64 | 53 | 37 3.7

b 41 | 41| 36 ] 94 | 48 | 53 | 56 | 43 6.4 | 49 | 3.8 548
| | |

aAl.l gage heights reduced to datum established December, 1903.
bRiver frozen January 1 to 9, 1900. .
cGage heights July 1 to 28, 1900, subject to error
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Daily gage height (a), in feet, of New River at Radford, Va.—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.

1901,
5. e 4.0 4.4 3.6 6.4 4.7 5.1 5.7 4.4 6.0 4.5 3.8 4.6
6.l 3.9 4.3 3.4 5.6 4.6 4.9 5.5 {15.5 5.6 4.4 3.7 4.3
T, 3.8 4.2 3.1 5.4 4.6 5.3 57 115.4 5.3 4.3 3.7 4.0
8 3.9 4.1 2.8 5.0 4.6 6.4 5.7 9.3 5.2 4.3 3.7 3.9
9o 3.8 4.4 2.9 4.9 4.7 5.3 5.4 7.7 5.0 4.3 3.7 3.8
1000l 3.8 4.7 2.9 4.6 5.3 5.1 5.0 55 4.9 4.3 3.7 3.8
mo............. 4.0 4.9 5.3 4.5 6.1 4.9 4.9 6.6 4.9 4.2 3.6 3.7
120000, 7.4 4.7 52 4.4 5.4 4.8 4.8 7.4 4.9 4.2 3.6 3.8
B 6.4 4.4 4.6 4.4 5.1 4.9 4.7 8.7 4.8 4.3 3.6 3.8
M. 5.5 4.2 4.2 4.3 4.7 585 | 80 {10.9 4.8 6.4 3.6 4.1
o 5.1 4.2 4.2 6.4 4.6 9.6 6.9 9.4 4.8 5.0 3.6 [22.9
16.............. 4.8 4.2 4.1 5.4 4.4 8.4 5.7 8.25 | 4.9 48 3.6 |10.9
7. 4.5 4.1 4.0 5.0 4.5 9.8 5.4 8.55 | 5.2 4.6 3.5 7.4
8. 4.4 4.1 3.9 4.8 4.6 8.2 5.7 10.1 | 4.9 4.4 3.5 6.4
9.l 4.1 4.1 3.9 4.6 5.3 6.9 6.4 7.9 4.8 4.3 3.5 5.4
2. .. 3.8 4.0 39 | 218 5.1 6.2 5.7 6.8 4.8 4.3 3.4 4.9
21 4.1 4.0 3.9 | 14.7 515| 6.3 5.6 6.4 4.6 4.2 3.4 4.4
2. 4.5 3.9 4.4 8.6 | 26.3 6.1 5.3 6.9 4.6 4.2 3.4 4.4
23 ... 4.3 3.8 4.2 79 1156 | 11.8 4.7 |10.1 4.4 4.0 3.4 4.3
24, 4.2 3.6 4.1 6.6 9.4 8.3 4.6 8.4 4.4 4.0 4.6 4.2
25 4.1 3.3 4.0 6.3 7.2 7.4 4.5 6.9 4.4 3.9 4.4 5.2
26.............. 4.0 4.0 535 | 6.1 8.7 6.5 4.5 6.5 4.4 3.9 4.2 4.9
27 4.0 4.0 8.4 5.9 9.9 6.4 4.4 6.4 4.3 3.9 4.1 4.9
28 .. 4.0 3.9 6.9 5.7 1101 58 4.4 (111 4.3 3.9 3.9 5.4
29, ... 4.2 |....... 55 5.4 8.9 6.1 4.4 | 10.4 8.65| 3.8 3.8 |19.65
30 4.1 |....... 4.9 5.3 7.7 6.3 4.4 7.4 7.0 3.8 3.6 |19.4
... 4.1 |....... 51 |....... 70 |...... 4.4 70 |....... 3.8 |....... 13.4

1902.
) . | 7.4 6.6 | 154 5.2 4.1 | b4.1 {558 | b4.7 | 3.3 | 3.5 3.2 4.1
2 6.4 | 67 | 94 | 50 | 41 | 40 | 54 | 47 | 32 | 35 | 3.4 | 4.0
: PN 5.6 7.4 7.6 4.9 41 4.0 5.0 4.6 3.2 3.6 3.5 4.0
4. 5.4 7.2 6.4 4.9 4.1 3.9 4.8 4.6 3.5 3.6 3.5 4.2
5.l 5.2 5.9 6.4 5.4 4.0 3.8 4.5 4.6 3.7 3.6 3.6 4.8
6. ;52 4.7 59 5.6 4.0 3.7 4.5 4.5 3.7 4.3 3.6 4.6
T, 5.0 4.6 5.6 5.4 4.0 3.7 4.5 4.6 3.7 4.2 3.6 4.4
8 4.9 4.4 5.2 5.3 4.0 3.7 4.4 4.6 3.6 4.2 3.5 4.4
9. 4.9 4.4 5.2 5.3 3.9 3.8 4.2 4.7 3.5 4.0 3.5 4.3
10.............. 4.8 4.6 5.0 5.2 3.9 3.8 4.1 4.6 3.5 4.0 3.5 4.1
Mo 4.6 4.5 5.0 52 3.8 3.8 4.1 4.5 4.0 3.9 3.6 4.0
12.............. 4.6 4.4 5.0 5.0 3.8 3.9 4.1 4.5 3.9 3.9 3.6 3.9
1B 4.5 4.3 4.9 5.0 3.7 3.9 4.1 4.4 3.7 3.9 3.6 3.7
4. 4.5 4.3 4.9 4.9 3.6 3.9 4.2 4.4 3.7 3.8 3.5 3.6
| £ S 4.5 4.2 4.9 4.9 3.6 4.1 4.2 4.4 3.6 3.7 3.5 3.6
6.0 4.5 4.2 4.9 4.8 3.6 4.8 4.3 4.5 3.5 3.6 3.6 3.7
7. 4.4 4.3 6.4 4.7 3.6 7.7 4.2 4.3 3.5 3.5 3.6 3.8
8.l 4.4 4.3 6.0 4.7 3.5 6.8 4.1 4.1 3.4 3.5 3.6 3.8
19, 4.4 4.4 5.8 4.6 3.5 6.1 3.9 3.9 3.3 3.5 3.8 4.4
200, ... 4.3 4.4 5.4 4.6 3.4 5.7 4.0 3.7 3.3 3.4 3.7 4.2
21 4.3 4.5 5.0 4.6 4.4 5.1 4.1 3.6 3.3 3.4 3.7 4.2
22 4.4 4.6 4.9 4.4 4.2 4.9 4.1 3.7 3.4 3.4 3.6 4.1
28 4.4 5.4 4.8 4.4 4.2 4.7 4.3 3.6 3.4 3.3 3.6 4.1

i

aAll gage heights reduced to datum established December, 1903, X

bGage heights June 1 to October 31, 1902, have been increased .9 in addition to the 3.4 correction for change of
datum. The plotting of the two 1902 measurements and the gage heights June 1 to October 31, as given in the observer's
book mditca_te that the gage wire was .9 too short over this period. The gage heights for the remainder of the year
are uncertain,
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Daily gage height (a), in feet, of New River at Radford, Va.—Con.

: i C !
Day. Jan. | Feb. | Mar. | Apr. | May. . June. ! July. | Aug. | Sept. | Oct. | Nov, i Dec.

43 [ 97 1 65 48 | 50 ; 52 | 46 | 42 | 3.2 | 34 3.4
43 | 79 | 58 46 | 49 | 48 | 58 | 41 | 32 | 35 | 35
43 | 66 | 53 46 | 49 | 44 52 | 3.8 | 32 | 35 | 3.4
43 | 57 | 6.3 | 46 | 48 0 42 . 49 | 3.7 | 3.2 | 35 | 3.4
59 | 49 | 74 | 45 | 48 | 42 | 47 | 36 | 3.4 | 38 | 35
5.4 | 47 | 6.4 | 45 | 47 | 5.4 44 | 37 | 33 | 40 | 35
521 46 | 69 | 4.4 | 54 | 5.0 [ 42 | 35 | 3.4 | 87 | 35
50 ! 46 | 66 | 4.4 | 53 | 47 41 | 3.6 | 465, 3.7 | 34
48 1 44 | 68 | 44 53 : 44 39| 35 48 136 | 34
47 49 | 6.4 44 52 . 44 | 39 41 ] 42 | 35 | 3.3
46 | 52 | 58 | 44 50 | 42 | 39 | 36 | 39 | 36 | 3.1
62 | 54 | 54 | 44 | 50 | 49 | 38 | 36 | 3.8 | 35 | 3.0
5.8 | 53 | 4.9 | 4.3 | 49 | 48 | 38 | 35 | 3.7 | 35 | 3.1
53 | 52 | 58 | 43 | 49 | 48 | 42 | 35 | 3.6 | 3.6 | 3.2
49 | 5.0 | 6.2 | 4.2 | 48 | 54 | 45| 34 | 3.4 | 3.4 | 3.1
4.7.] 5.0 | 6.3 | 4.2 | 47 48 44 | 3.5 | 83 | 3.4 | 3.0

44 | 76 | 49 | 40 : 40 | 38 | 39 35 ! 3.4 36 .
44 | 63 | 49 | 42 39 | 38 | 38 | 34| 34|35 36
44 | 59 57 | 43 | 48 | 38 | 87 | 3.4 | 33 | 36 | 3.6
58 | 52 | 53 44| 7.7 | 37 | 37 | 34| 33|31 34
....... 54 | 5.0 | 44 | 6.4 | 37 | 36 | 3.4 | 34 | 3.1 | 83
....... 104 | 49 | 46 | 59 | 3.7 | 37| 33 | 35 . 32 | 33
....... 74 ... 50 ... 40 | 41 .0 36 |.......| 33

3.4 4.2 4.1 4.0 4.8 4.7 3.7 3.3 3.2 3.1 3.2
3.6 4.3 4.0 3.8 6.5 4.3 4.0 3.7 3.1 3.1 3.2
3.5 4.2 4.0 3.7 5.7 4.1 4.3 3.8 3.1 3.2 3.2
3.6 4.2 4.0 3.7 2.9 3.9 4.4 3.8 3.1 3.2 3.4
3.7 4.2 3.9 4.5 2.9 4.0 4.3 3.6 3.1 3.2 3.4
3.7 4.1 3.9 4.4 3.3 4.1 4.6 3.5 3.1 3.3 | 87
4.0 4.0 3.9 4.1 4.1 4.1 4.0 3.3 3.1 3.6 | 4.1
4.8 7.4 3.8 4.0 4.2 3.9 3.9 3.3 3.1 3.4 3.7

aAll gage heights refer to datum established December, 1903,

bAll gage heights January 1 to December 1, 1903, reduced to datum established December 1, 1903. -Ali gage heights
prior to September 1, 1903, subject to errors of several tenths, owing to inaccuracy in reading the gage.

b
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Daily gage height, in feet, of New River at Radford, Va.—Con.

Day. Jan, | Feb. | Mar. ' Apr. May, ‘ June, | July. | Aug. ; Sept. | Oct. | Nov. Dec.
4.8 5.5 3.8 4.0 4.3 3.8 4.1 3.4 3.1 3.3 3.6
4.5 5.0 4.2 5.5 4.0 4.0 4.2 3.3 3.1 3.2 3.5
4.2 4.6 4.1 4.8 3.8 4.3 4.7 3.3 3.1 3.1 3.5
3.5 4.4 4.0 4.4 4.0 4.0 4.6 3.3 31 3.1 3.5
3.5 4.4 4.0 4.1 4.2 3.8 4.2 3.3 3.0 3.5 3.4
3.2 4.3 3.9 3.9 4.0 3.6 4.0 3.3 3.0 3.7 3.4
3.5 4.2 4.0 3.9 3.9 3.6 3.9 3.3 3.0 3.6 3.3
3.6 4.0 3.8 4.1 4.3 3.6 3.9 3.3 3.0 3.5 3.2
3.8 3.8 3.7 4.1 4.0 3.5 3.9 3.3 3.0 3.5 | 3.2
38 38 3.7 4.2 4.0 3.5 3.8 3.3 3.0 3.4 3.4
3.7 3.3 3.6 6.3 4.0 3.4 3.7 3.3 3.0 3.4 3.2
3.3 3.7 3.6 5.2 4.5 3.4 3.6 3.3 3.0 3.4 3.1
3.5 3.7 3.5 4.9 4.1 3.3 3.6 3.2 3.0 3.3 3.1
4.5 3.7 3.5 4.7 3.9 3.3 3.6 3.2 3.0 3.3 3.1
5.3 3.6 3.5 4.5 3.8 3.5 3.7 3.2 3.0 3.2 3.1
4.9 3.9 3.5 4.3 3.7 3.6 3.6 3.2 3.0 3.2 3.3
4.4 4.9 3.5 3.9 3.6 3.7 3.5 3.2 3.0 3.2 3.5
3.9 4.7 3.5 4.0 3.7 3.8 3.5 3.2 3.1 3.2 3.6
3.9 4.7 3.7 4.0 3.9 3.8 3.5 3.2 3.1 3.2 3.5
3.8 4.6 3.9 3.9 3.7 3.9 3.5 | 3.2 3.1 3.2 3.6
4.1 4.4 4.0 3.8 59 4.0 3.4 3.2 3.1 3.2 3.5

....... 4.2 3.9 3.6 5.4 4.5 3.4 3.2 3.1 3.2 3.4
....... 40 |.......0 36 |.......0 41 3.3 |......|] 81 |.......] 83
3.4 4.5 3.7 3.5 3.8 3.3 3.9 3.6 3.5 3.5 3.2
© 3.4 4.9 3.6 3.5 | 3.7 3.2 3.1 3.7 3.5 3.5 3.2
i 3.8 4.9 3.7 3.4 | 36 3.7 3.1 5.0 3.5 3.5 3.5
3.7 4.7 3.7 3.5 3.6 3.7 3.8 4.9 3.5 3.5 5.7
3.7 4.7 3.6 3.5 3.3 3.5 3.5 5.2 3.4 3.4 4.8
4.1 4.9 4.1 3.8 3.2 5.5 3.5 4.5 3.4 3.4 1.0
3.8 4.6 4.6 3.9 3.2 5.0 4.6 4.4 3.3 3.4 3.8
37 46 | 42 | 39 | 31 | 41 | 53 | 43 | 33 | 34 | 338
4.0 4.7 4.1 3.8 3.2 4.0 5.2 4.0 3.3 3.4 3.7
3.8 5.5 4.0 3.7 3.2 3.8 5.2 3.9 3.3 3.4 3.8
4.0 5.8 3.8 4.6 3.1 3.5 5.9 3.8 3.3 3.5 4.1
3.8 5.2 3.9 6.0 3.2 6.45 | 6.0 3.9 3.3 3.5 4.1
3.8 4.7 4.2 8.1 3.2 |21.6 6.1 3.8 3.3 3.5 4.1
4.5 4.6 4.1 741 3.1 | 10.6 58 | 3.7 3.3 3.5 3.8
4.8 4.4 4.3 8.2 3.2 7.2 5.3 3.8 3.7 3.5 3.8
4.4 4.2 4.1 8.8 3.2 6.7 5.3 3.7 3.7 3.4 3.8
3.9 4.0 4.0 7.4 3.3 4.8 4.8 3.6 3.5 3.4 3.8
3.9 4.0 3.8 6.6 3.5 4.7 4.4 3.7 3.4 3.3 3.9
37 | 88 386 50| 35 | 46 | 44 | 36 34| 33 | 40
3.9 3.9 3.7 4.8 3.5 4.5 4.4 3.5 3.4 3.3 4.0
4.2 3.8 3.7 4.2 3.5 4.4 4.2 3.5 3.4 3.3 5.6
4.5 3.9 3.6 4.0 3.5 4.4 3.8 3.4 3.4 3.3 6.2
7.8 3.8 3.6 4.0 3.3 5.3 3.8 3.4 3.4 3.3 6.1
5.3 3.8 3.6 3.7 3.7 5.0 3.8 3.4 3.4 3.3 5.7
5.2 3.7 3.5 3.8 3.7 4.7 3.6 3.4 3.4 3.3 4.9
5.2 3.8 3.6 3.8 3.4 44 .41 3.4 3.5 3.3 4.4
5.4 3.7 3.4 3.9 3.4 4.0 3.8 3.4 3.7 3.3 4.2
4.8 3.8 3.5 4.1 3.4 4.0 3.7 3:4 3.8 3.3 4.0
....... 3.6 3.5 4.0 3.3 4.9 3.7 3.4 3.8 3.3 4.0
....... 3.7 3.4 3.7 3.3 4.8 3.7 3.4 3.6 33 3.9
e 3.6 |....... 4.0 [.......0 41 3.7 L. 3.6 i....... 3.9

aWater thré)wn from gage by ice January 5 and 6, 1905. ”
bGage reading to surface of ice January 26 to 29, 1905,
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Rating table for New River ot Radford, Va., from August 1, 1898, to December 31, 1905.

il

H(gflg%let. Discharge. H(;Ziet Discharge, }‘ Hgiz%let. Discharge. Hgﬁi Discharge.
“ l
Feet. Second-feet. Fedt. Second-feet. Feet. Second-feet. Fed. Second-feet.
2.50 | al20 4.10 3,590 5.70 9,540 : 7.60 17,900
2.60 al70 4.20 3,900 | 5.80 9,950 ! 7.80 18,890
2.70 a250 4.30 4,220 ‘&: 5.90 10,360 8.00 19,920
2.80 a360 4.40 4,550 6.00 10,770 8.20 20,990
2.90 adl10 4.50 4,900 6.10 11,190 8.40 22,100
3.00 700 4.60 5,260 6.20 11,610 8.60 23,250
3.10 920 4.70 5,630 6.30 12,040 8.80 24 ,440
3.20 1,150 4.80 6,000 6.40 12,470 9.00 25,650
3.30 1,390 4.90 6,380 6.50 12,900 9.20 26 ,870
3.40 1,640 5.00 6,770 ; 6.60 13,340 9.40 28,100
3.50 1,900 5.10 7,160 | 6.70 13,780 9.60 29,340
3.60 2,160 5.20 7,550 i 6.80 14,230 9.80 30,580
3.70 2,430 5.30 7,940 6.90 14,680 10.00 31,820
3.80 2,710 5.40 8,340 7.00 15,130
3.90 3,000 5.50 8,740 7.20 16,030
4.00 3,290 5.60 9,140 7.40 f 16 ,950 }

The above table is strietly applicable only for open channel conditions.
made June 27, 1800, August 8, 1901, and 1904 to.1905.

It is based upon 7 discharge measurements

It is well defined between gage heights 3.0 feet and 7.5 feet.

The table has been extended beyond these limits. Above gage height 7.5 feet the rating table is based upon the exten-

sion of the area and velocity curves, and is only approximate.

aAll gage heights less than 3.0 feet and al} estimates less than 700 second-feet, are probably incorrect, being due to
errors of gage. Between 500 and 700 second-feet is about the minimum flow at Radford except under unusual condi-

tions.

Estimated monthly discharge of New River at Radford, Va. ‘

(Drainage area, 2,725 square miles.)

Discharge in second-feet. Run-off.
Month. Second-féet ’ Depth
Maximum. | Minimum. Mean. per in
| sq. mi. inches.
i | -
1898.
AUUSE. .o | 14,230 | 2,710 4.747| 1.74 2.01
September... ... .. ... ... .. .. .. 29,960 2,160 5,842 2.14 2.39
October......................... 53,700 3,000 9,378 3.44 3.97
November....... ............... 5,260 3,000 4,117 1.51 1.68
December....................... ¢ 10,770 3,590 5,228 1.92 2.21
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Estimated monthly discharge of New River at Radford, Va.—Con.

Discharge in second-feet. Run-off.
Month. Second-feet Depth
Maximum. | Minimum. Mean. per 1
sq. mi. inches.
l \
1899.
JAMUBLY o oee oo eeseeeee | 16,950 | 3,900 | 5887 \ 2.16 | 2.49
February. . .....oovvvererennnns 26,260 | 3,590 | 11,550 | 4.24 4.42
MATCh. v eee e | 57,050 | 7,160 | 17,130 7.25
April.ooo e 17 ,420 4,550 8,041 3.29
May. . oo 8,740 3,590 5,697 2.41
JURE. o oo . 16,490 2,430 4,799 1.96
July. e 4 550 1,640 2,452 1.04
HAUZUSE. . oo 4,550 | 1,150 2,192 927
*September. . .. ...l 6,770 510 2,717 1.11
#0ctober. ..o © 1,640 510 1,107 .468
*November .................... 4 550 510 1,376 .563
*December. .. .........ooiiui... 19,400 700 | 3,146 1.33
Theyear........c...covvvinn... 57,950 510 | 5,508 27.26
- e : — L
1900. |
aJanmuary............ oo 12,470 €250 3,933 1.44 1.66
February........oovvivernenin.. 20,990 ! 2,430 | 6,937 | 2.55 2.66
Mareh..........oviiii i 28,100 1 5,260 10,290 3.78 4.36
April......ooi 16,950 | 3,590 | 6,703 1 2.46 2.74
MaY. oot 8,340 | 3,900 4,730 1.74 2.01
June. ... 8340 | 3,59 | 5,004 1.87 2.09
BIULY. . oo 8740 | 1,640 | 3,082, 1.13 1.30
August. ..o 2,710 ¢120 | 1,242 .456 526
September............. ... 11,820 | c170 2,220 .815 .909
October. ...t 173 800 | 700 | 9,014| 3.31 3.82
November. ...........o.oov.... 30,580 | 2,430 | 5,731 2.10 2.34
December. ...........oovovuen... 16,950 | 3,290 5,758 | 2.11 2.43
The year.:........ S 173 800 } c120| 5,394| 1.98 | 26.84

*Estimates August to December, 1899 liable to considerable error, owing to inaccurate gage readings.
aRiver frozen January 1 to 9, 1900. No correction made in estimates.
pEstimates for July, 1900, liable to considerable error owing to inaccuracy of gage.

cSee rating table foot note.
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Discharge in second-feet. Run-off.
Month. ) Second-feet. ’ Depth
Maximum, | Minimum. : Mean. sq{)?;] i cllrlles.
: |
1901.
January........................ 16 ,950 ‘ 2,710 4,642 1.70 1.96
February....................... 6,380 1 ,390 3,696 1.36 1.42
Mareh. ... .oue it 22,100  a360| 4,703 | 1.73 1.99
April.... ... ... ... L 126,300 4,220 | 17,200 6.31 7.04
May.........ooiiii i, 172,700 4,550 | 18,360 6.74 7.77
June.......... ... i oLl 43,500 6,000 | 13,850 5.08 5.67
July. oo 19,920 4,550 8,496 3.12 3.60
August......................... 69,760 4,220 | 21,730 7.97 9.19
September...................... 23,540 4,220 8,055 2.96 3.30
October......................... 12,470 2,710 4,952 1.82 2.10
November...................... 5,260 1,640 2,500 917 1.02
December....................... 137,000 1,900 | 18,420 6.76 7.79
Theyear...................... 172 700 | a360 | 10,550 3.87 52.84
51902
January........................ 16,950 4,220 . 6,771 2.48 2.86
February....................... 69,010 3,900 | 10,990 4.03 4.20
March.......................... 69,010 4,550 | 10,820 3.97 4.58
April......... . ool 9,140 3,900 6,041 2.22 2.48
May................ ... ... 4,550 1,150 2,707 .993 1.14
June.......... ...l 18,890 2,430 6,234 2.29 2.56
July. ... 9,950 3,000 4,666 1,71 1.97
August....... ... . L 5,630 1,640 3,729 1. 37 . 1.58
September...................... 3,290 1,150 1,919 704 .785
October......................... 4220 1,390 2,30 877 | 1.01
November...................... 5,260 1,150 2,452 .900 1.00
December....................... 6,000 2,160 3,450 1.27 1.46
Theyear...................... 69,010 1,150 5,181 ‘ 1.90 ‘ 25.63

aSee rating table foot note.

51902 estimates liable to considerable error, owing to an uncorrected gage at this station during most of -the year,

See foot note under 1902 gage heights,
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Estimated monthly discharge of New River at Radford, Va.—Con.
‘ 1

Discharge in second-feet. [ . Run-off.
Month. Second-feet | Depth
Maximum. | Minimum. Mean. per ‘ in
$q. mi ‘ inches.
al903 ‘
January................ .l 20,450 | 2,710 5,621 2.06 2.38
February....................... 46,180 4,220 8,609 3.16 3.29
March.......................... 48,210 4,220 : 12,480 4.58 5.28
April. ..o oo 16,950 6,000 9,392 3.45 3.85
May.....ooo oo . 6,770 |- 3,000 4,342 1.59 1.83
June....... ... ...l 18,390 3,000 . 6,382 2.34 2.61
July. ..o 8,340 2,430 4,578 1.68 '1.94
August......... ... ... 9,950 2,160 |3 ,949 1.45 1.67
September. ... .................. L 14230 1,390 2,793 | 1.02 1.14
October......................... 6,000 1,150 2,232 .819 944
November...................... 3,290 920 2,081 764 .852
December....................... 2,430 510 - 1,453 533 .615
Theyear...................... 48,210 510 . 5 ,326 1.96 ' 26.40
1904.
January......... .. ... ... 8,340 510 2,184 .801 .923
February....................... 7,940 1,150 3,208 1.18 1.27
Mareh. ... 16 ,950 1,390 4,478 1.64 1.89
April....oooooooiiiio 3,900 1,900 2,775 1.02 1.14
May....o.oo oo 12,040 2,160 4,149 1.52 1.75
June............... ....... 12,900 510 3,940 1.45 1.62
July....oooo 5,630 1,390 2,876 1.06 1.22
August........coiiiiiiii. 5,630 1,390 3,010 1.10 1.27
September...................... 2,710 1,150 1,484 545 .608
October......................... 1,150 700 835 .306 *.353
November...................... 2,430 920 1,402 .514 .573
December....................... 3,590 920 1,643 .603 .695
The Year..........oveeennnn... 16,950 510 | 2,665 978 | 13.31

aEstimates January to August, 1903 liable to slight error owing to _inaccuracy in gage readings. These errors in
reading, although involving several tenths on the gage, ave probahly sufficiently compensating to reduee the errors of the
monthly estimates to a small per cent.
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Estimated monthly discharge of New River at Radford, Va.—Con.

‘ Run-off.

K‘ Discharge in second-feet.
Month. ' : Second-feet Depth
’- Maximum. | Minimum. J Mean. sql.)i;i. inclﬂes.
\ ‘ y
1905. ‘
alanuary ... ......... ... . ... 9,540 | 1,640 ‘ 2777 1.02 1.18
February..... [P R 118,890 1,640 ‘ 4,509 1.65 1.72
March.......................... ’ 9,950 2,160 , 4,435 1.63 1.88
April......... ’ 5,260 1,640 2,763 1.01 1.13
May............................ 24 440 1,640 i 6,344 2.33 2.69
June..... ... .. 2,710 920 ‘ 1,588 | .583 .650
July.......... L, 123 ,800 1,150 . 10,210 3.75 4.32
August............ ... .. ....... 11,190 920 4,766 1.75 2.02
September...................... \ 7550 | 1,640 2,885 | 1.06 | 1.18
October......................... C2,710 1,390 ‘ 1,805 .662 763
November...................... 1,900 1,390 1,610 .591 .659
December....................... 11,610 1,150 | 4,312 1.58 1.82
Theyear...................... | 123 ,800 920 4,000 [ 1.47 20.01

aJanuary 5 and 6, 1905, water thrown from gage by ice. Estimates corrected. January 26 to 29, 1905, river
frozen. No correction made in estimates.

DISCUSSION OF PRECIPITATION AND RUN-OFF COMPARISONS.

In order to compare the run-off at the various gaging stations in
Virginia with the rainfall over the drainage areas above these sta-
tions, the precipitation data collected by the United States Weather
Bureau have been viged.

Although the rainfall stations are few in some drainages, they are
quite nniformly distributed and represent the conditions. It is
assumed that for any one month the mean rainfall over a given area

" is the mean of the monthly rainfall in the various stations in that
area.

In this compar1son the followmg facts must be kept in mind:
First: Run-off is a resultant quantity, and is the quantity of water
left after evaporation, vegetation; seepage, etc., in the area have
been satisfied. Second: A rain gage shows only the rain that falls
on a few square inches of surface. There should be many rain gages
in order to ascertain the average precipitation over a watershed,
and as maximum precipitation often occurs in comparatively small
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areas, it may not be recorded. Third: Ground and surface storage
modify the relation between precipitation and run-off. The run-off
for a month in early spring may be much larger than the precipita-
tion for that month on account of melting snow that falls during the
winter months. Again in the early fall when the groundwater is
low, a small rainfall yields a much smaller run-off than it would
during the springtime when the ground is nearly saturated with
water. Fourth: Heavy rainfall frequently occurs at the end of
a month, and as the run-off data is computed for the calendar months,
the results from such a rainfall may appear in the following month’s
record. Fifth: Snowfall data are not available, therefore it has
been impossible to allow for the snow storage, which accounts for
the high percentages usually obtained for the late winter and early
spring. To fully account for this storage a cube of snow should be
melted at the end of each month in order to determine the amount
of water stored during that time. The quantity available for run-off
during the following month would be the amount determined plus
the precipitation during the following month minus the amount
left in snow storage at the end of that month.

These and other canses make the monthly ratios of run-off to rain-
fall appear quite erratic. A month is too short a period for the
comparison of these quantities. A year is a better period but not
entirely satisfactory, especially the calendar year, as the snow and
groundwater storage are not in the same conditions at the end of
each year. A year beginning with the first of October makes a much
better period as the storage at that time is generally a minimum,
and the conditions more nearly uniform for various years.

The State of Virginia comprises part or all of the following
drainage basins : Potomac, Minor Chesapeake, Minor South Atlantic,
James, Chowan, Roanoke and Ohio. In these basins, gaging sta-
tions for which the records are suitable for comparing with the rain-
fall, have been maintained as follows:

Potomac River.. ... Potomac River at Point of Rocks.
“ “ .....Shenandoah River at Millville.
“ “ .....Shenandoah River (South Branch) at Front Royal.
“ ¢ .....Shenandoah River (North Branch) at Riverton.
James River........James River at Buchanan.
“ o James River (North Fork) at Glasgow.
“ “ .....James River at Cartersville.

Roanoke Ri\.r;ai‘ ..... Roanoke River at Roanoke.
“ L Roanoke River at Randolph.

With the exception of the Potomac drainage area which extends
into Maryland and West Virginia, the drainage areas above these
stations lie practically all within the State of Virginia.
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Since 1891 the United States Weather Bureau has maintained
ninety-seven rainfall stations in Virginia, as shown by the following
list, and on Plate II; and in the Potomac drainage outside of Vir-
ginia, eleven stations have been maintained in Maryland, and seven
stations in West Virginia. These stations have been grouped into
the areas above the various stations (see following table) and the data
at them used for determining the mean precipitation over these
various areas. These values have been compared with the run-off in
depth of inches and tables showing the run-off in per cent. of rainfall
and also the loss in rainfall have been prepared. These values have
been inserted in the tables of monthly estimated means accompany-
ing the various gaging stations.

1

List of Rainfall Stations in Virginia.

. Eleva- ‘Date.
No. ‘ Station, County. Drainage, tion |7
j in feet, | Estab. | Disc.
]
1 | Abingdon................. Washington,............ Tennessee.. . .. e 1891 1895
2 | Alexandria.. Alexandria. Potomae,............... 30 1893 |........
»3 | Ashland.................. Hanover., York.............o...L 220 1892 |........
A Avon....... il Nelson... James.................. ceeeeed 1891 1896
5 | Ballsville................. Powhatan, . James...... ... ... ... el 1898 1898
6 : Barboursville................ Orange... York............ e 1896 |........
7 | Bedford City............... Bedford. . Roanoke,............... 1891 ]........
8 | Bigstone Gap. Wise....... ..| Tennessee............... 1891 .. .....
9 | Birdsnest................. Northampton, .| Atlantic................ 1891 4........
10 | Blacksburg................ Montgomery. . Roanoke. .. 18911 .......
87 | Bluemont... .| Loudoun................ Potomac................ 1902 1902
11 .| Bath..... 1891 1891
12 Chesterfield. 1900-| 1901
88 Southampton. L1902 ) ...
94 Washington., ........... 1903 .. .....
13 | Botetourt... . : 1893 | 1895
14 | Buckingham.............. { Buckingham............ 1894 | .......
15 | Burkes Garden............ Tazewell................ Kanawha............... 258 1896 |........
16 | Callaville................. Brunswick. . .. 570 1894 | ...,
17 | Cape Charles.............. Northampton,........... Atlantic.............. .. o .ol 1891 ,......
18 | Cape Henry,.............. Princess Anne........... Atlantic................ 20 1891 | .......
19 | Casanova................. Fauquier.. .. 1891 1891
20 | Charlottesville,............ Albemarle............... 1891 |........
21 | Christiansburg,............ Montgomery............ 1891 1901
22 | Clarksville................ Mecklenburg. . 1891 |, .......
23 | Clifton Forge.............. Allegheny............... 1896 1902
25 | Colemans Falls.. . ......... Bedford................ James.. ...l 1898 1898
24 i Fluvanna............... James.............. .o | 1893 |........
26 Rockingham............ Potomac,..............:| 1,350 1891 | .......
27 Pittsylvania, Roanoke,............... 431 1891 .......
97 Dinwiddie.. . Chowan................iliveinnn 1904 §........
29 Hanover,............... Yorko............. ol 1897 | 1901
28 Dickenson.............. Sandy (Big)........cooiufivnnnn. 1897 1899
95 Lee.............oi.L. Tennessee...............livvenns oo 1903 ...,
30 | Emporia.................. Greensville,............. Chowan,..........oiviulininnnn. 1892 1893
31 | Falls Church.............. Alexandria.............. Potomac, | 1893 1894
32 | Farmville................. 1897 |........
33 | Fontella.................. | 1899 1901
34 | Fort Monro Elinabeth City........... | Atlantic o lo1801 0 1802




232 HYDROGRAPHY OF VIRGINIA. -

List of Rainfall Stations in Virginia.—Con.
X | J Eleva- Date.
No. Station, ’ County. Drainage. tion |— —
o i i ) - | in feet, | Estab. | Disc.
35 | Fort Myer................ Alexandria.. . ... SN Potomac.........oocvenfiiaan 1891 1892
36 | Fredericksburg............ Spottsylvania........... Rappahannock.......... 47 1893 |........
37 | Freeling................ . Dickenson .| Sandy (Big)... JR 1900 1902
41 | Grahams Forge............ Wythe,......... ... Kanawha........cooount 2,387 1894 |........
42 | Guineys.................. . . 100| 1896 . 1898
38 | Hampton ! : 1893 |........
39 | Hot Springs............... Bath...............oo0 1892 |........
40 | Houston.................. Halifax.. . 1894 1894
98 | Howardsville,............. . Albemarle, o JAIES. e 1904 |........
43 | Irwine...ooooeeiiiilL Goochland. . Co James.. ..o 159 1893 1896
89 | Lacrosse.................. Mecklenburg. ........... Roanoke.......ooveennifoiaenns 1902 |........
44 | Leesburg,................. Loudoun................ 321 1897 1 1899
45 | Lexington,. Rockbridge. ... James... ; 946 1891 1........
46 | Lincoln................... Loudoun.... .| Potomae oo190L ...
47 | Lynchburg................ Campbell. .. ...| James... . 1891 |........
96 | McDowell................. Highland. .............. .. ) 1903 f....en.e
48 | Maidens.................. Goochland. ... ......... ] 1897 1898
49 | Manassas................. Prince William. . 1895 |........
50 | Marion. .................. Smyth.. ... 1891 |........
51 | Meadowdale,.............. Highland 1899 1901
90 | Mendota,................. Washington,. ........... 1902 1902
52 | Miller School.............. Albemarle,.............. 1899 | 1900
53 | Monterey .. .| Highland. .. 1895 1898
54 | Mossing Ford......... ..| Charlotte. . . 1801 | 1892
55 | Newport News...... ..l Warwick. 1809 .. ...
56 | Norfolk,.................. Norfolk..........coenenn 1891 .. .eenes
57 Nottoway................. Nottoway....coeeveenn.. Chowan,..........ovnnns 421 1891 1897
58 | Petersburg ..| Dinwiddie.... | 1801 ........
59 | Radford......... ..| Montgomery............ 1896 1902
60 | Richmond .\ Henrico.. 1801 |.....enn
61 . Riverton. Warren. . .....ooevevnenns 1893 1902
62 | Roanoke, Roanoke,.. . ............ 1901 L......-
63 | Rockymount . . voo| Franklin............... .. 1894
64 | Rural Retreat............. Wythe.........ooovviinn 1896
65 1 Salem...... . ..| Roanoke, 1891
66 | Saltville.................. Smyth.. ... Tennessee............... © 1,739 1895
67 | Saludaw................... MiddleseX............... Chesapeake. .. ......o.oo|oereen.- 1893
91 | Saxe...... Roa10KE. .o e e 1902
68 | Scottsburg.. .. . Roanoke.. .. ....cooovies|osineni 1899
92 | Shenandoah.. .. .. | 1902
70 | Speers Ferry.............. 1896.'. .
71| Spottsville.. .............. 1891
72 | Stanardsville 1891
73 | Stanleyton... 1896 1897
74 | Staunton. ... ... Augusta... PotOmAC.. .« oo eeeyreins 1891 | .o
75 | Stephens City............. Frederick................ Potomae, . . 1892 ...
77 | Sunbeam................. Southampton............ . s : 1895 1900
76 | Swords Creek.. Russell R . 1897 . 1897
79 | Tobaceoville,.............. Powhatan...............| James............ooinnt 1898 | 1900
78 | Woodstock................ Shenandoah............. Potomac,. . .«.ovnnninns ! 1891 |..vvnnns
80 | Warsaw.................. Richmond.............. Atlantic. . 1893 §.......-
81']« Warrenton.. .............. ‘ Fauauier................ Potomae.. o 1894 | 1900
82! West Point................ King William... . York..... RO 1898 |.......-
93 | Wilkersons................ Westmoreland........... Potomac. 1902 |........
85 | Whittles Depot. ..... Pittsylvania............. Roanoke 1894 1895
83 | Williamsburg.......... o J James City....... | James.... 1900 .......-
84 f Wytheville.........;......0 Wythe.......... Kanawha.. . 1891 ) --------
86 ! Yancey Mills...... e | Albemarle............... James.......oiieiiiis ( ........ 1801 [ 1801
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List of Rainfall Stations in Potomac Drainage in Maryland and West Virginia.

Station

County

|
[ Estab.

Date.
! Dise.

Flintstone. .

Frostburg. ..
(Greenspring
Hagerstown
Hancock

Harpers Ferry................

Magnolia
Oldfields. ...
Sharpsburg.

Uppertract...................
Westernport..................

Washington. .

Washington..............
Alleghany................

Alleghany.
Allegany. .

Washington. .

Washington..............

Jefferson. .
Morgan.

Hardy....oooovovvennnen,
Washington..
Pendleton................
Allegany........ ........

1902
1804
1898
1898
1894
1898
1801
1896
1808
1895
1891
1895
1891
1900
1896
1894
1897
1894

NO INDEX.

As a substitute for an index the reader is referred to Contents

which will supply that desideratum.



