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PART 11.

RIVER SYSTEMS OF INDIANA,

THE WHITEWATER SYSTEM.

The Whitewater River is located in southeastern Indiana. It
rises by two main branches in southern Randolph and Wayne
counties. The West Fork flows in a general southerly direction
past Cambridge City and Connersville. Between Laurel and Meta-
mora, in Franklin County, it bends toward the east and flows in
that direction for eleven miles to Brookville, where it is joined by
the East Fork. The main stream bends immediately to the southeast
and flows in that direction to its mouth at Valley Junction, Ohio,
where it empties into the Big Miami River. The East Fork flows
in a general southerly direction from Richmond- to Brookville,
where it joins the West Fork. It is parallel to the West Fork and
about ten miles to the east of it.

‘Whitewater valley is situated in the rocks of the Cincinnati
series. The west bluff of the West Fork, throughout its cours:
above Metamora, is capped by a considerable thickness of limestone
of the Silurian age (Clinton and Niagara). The Niagara forms a
distinet divide parallel to and just west of the West Fork, along its
upper course. The crest of this divide forms the western edge of
the Whitewater basin. This condition causes the western tributaries
to the West Fork to be very short and very swift streams.

The Whitewater basin lies entirely within the area covered by
the Illinois glacier. The Wisconsin glacial boundary makes a great
bend northward in this vicinity. It crosses the West Fork near
Alpine and the East Fork near Fairfield, in Franklin County. All
the larger tributaries have their sources in the Wisconsin glacial
area. The main parts of the trunk streams, however, lie outside
of this area. A great valley train, which fills the valley to a
depth of approximately a hundred feet, extends throughout its
course south of the Wisconsin glacial line. This valley train is
composed of sand and gravel. The head waters of both forks are in
the deep glacial deposits of the Wisconsin area. These conditions
make the discharge from the stream fairly constant.

The drainage basin of the Whitewater River in Indiana occupies
practically four counties—Wayne, Fayette, Union and Franklin.
Small portions of these counties drain to other streams and smal.
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portions of other counties drain into Whitewater. The approxi-

mate drainage area of Whitewater in Indiana is 1,300 square miles.

The United States Weather Bureau has five observation stations

in and near this basin, and the record of these stations will be -
. used in computing the amount of water furnished to the basin. The

stations are at Richmond and Cambridge City, Wayne Co.; Con-

nersville, Fayette Co.; Mauzy, Rush Co., and Greensbhurg, Decatur

Co. The following table shows the mean annual precipitation in

inches at these stations for the years 1900 to 1909, inclusive :

‘ T 7
1900, ‘ 1901. | 1902. | 1903, | 1904. | 1905. | 1906. | 1907. | 1908. | 1909.

|
26.97‘3756 34.08i35.65 41.72 | 31.71 | 48.78 | 33.64 | 48.38

Richmond... ....... .| 40.59 I
Cambridge City.......| 39.65 | 31.55 | 40.25 | 41.69 | 40.39 * 34.21 | 46.54 | 32.57 | 48.99
Connersville. ..........| 40.26 | 26.13 | 38.75 | 36.09 | 37.61 | 46.96 | 40.93 | 43.80 | 37.32 | 43.73
MY .. s ‘I 39.17 | 31.11 ’ 43.23 | 40.11 | 40.26 | 48.94 | 41.20 |{47.08 | 33.96 | 45.70
Greensburg. . ., .. M g . [ 44.59 | 42.29 \ 41.66 | 43.88 | 37.88 | 43.00 | 32.61 .
| | |
MO o eoare e i | 39.92 | 28.94 ’ 40.88 | 38.85 | 39.11 | 45.37 | 37.19 | 45.86 | 34.02 | 46.45
Average mean an- | ‘
nual for ten years.|.... ...|....... Y g  TIEXGNy W e THRSPUCIIo SRR | (1 byer e 39.66

| | | | ‘ |

*Report missing.

The rainfall of this basin, as shown by this record, is slightly
more than the average rainfall of the State during the same period
If all this water were carried away it would represent a discharge
of 4,557.8 eubic feet per second for the ten years. The runoff of
any region in Indiana is from 30 to 35 per cent. of the precipitation.
This would give an average runcff of about 1,500 cubic feet per
second. The rest is lost hy evaporation, ete. By evaporation is
meant the direct evaporation into the air and also that taken up by
plants and animals. Another source of loss is by seepage through
the underlying strata. The conditions for such loss in this valley
are good in one respect, i. e., the dip of the underlying strata is
about thirty-five feet per mile toward the west and this basin
skirts the edge of a thickness of three to four hundred feet of these
strata. On the other hand, the underlying strata are composed of
shale and limestone which are almost impervious to water. Hence
it is probable that there is little loss from this cause. A greater
source of loss in this valley is from the underflow which penetrates
the valley train, to which reference has already been made. The
foss from this cause is great, for the sand aud gravel is extremely
pervious. This loss could bz overcome by constructing a dam to
the solid rock heneath the valley train. This would entail heavy
expense and will not be done while the demand for power is no
greater than at present.
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The water power now used on Whitewater River is a very small
per cent. of the available power. The East Fork and main stream
have no developed power. The West Fork has two systems devel-
oped. Omne is at Connersville and the other at Metamora and
Brookville. Both are of the feeder dam type. In the early part
of last eentury a commercial canzl was built by the government
along the main stream and the West Fork. It extended from the
Ohio River up the Whitewater River and northward. In the latter
part of last century this canal was abandoned for commereial pur-
poses. Hydraulic companies have taken advantage of this aban-
donied canal for the construction of power systems. Seven miles
north of Connersville a dam has been constructed across the West
Fork and the water turned into the canal. The canal conducts the
water to Connersville, where it is used for power. The total fall
in the canal from the crest of the dam to the tail-race at Uhl and
Snider’s mill is eighty feet. Of this fall, fifty-three feet are used.
Five plants use power from this system. The water is first divided
between the Connersville Waterworks Co. and the Connersville
Furniture Co. The Waterworks Co. employs a thirty-six inch
wheel on eighteen feet fall and receives eighty horse-power. The
Furniture company employs a thirty-inch wheel on the same fall
and receives fifty horse-power. The water then unites and is used
by the Me¢Cann Milling Co. * They employ a thirty-five inch wheel
on nine feet fall and receive fifty to sixty horse-power. The water
is then divided between the P. H. and F. M. Roots Manufacturing
Clo. and the Uhl and Snider Fiour Mill. The Roots Manufacturing
Co. employs a twenty-one inch wheel on twenty-three feet fall and
receives ninety horse-power. The Uhl and Snider mill employs a
twenty-one inch wheel on twenty-six feet fall and receives one hun-
dred and cight horse-power.

Table showing power used on this system:

PranT. Head. Water. Wheel. t Power.
Connersville Furniture Co................ . ... £ 18 ft. l Portion | 30 inch ‘ 50 H. P.
Connersville Waterworks Co. .......... ... ... ....... 18 ft. | Portion 35 inch | 80 H. P.
McCann Milling Co. .........covviiininiiainnennn, g 9ft. | Al 35inch | 50-60 H. P.
P.H.&F.M. Roots Mfg. Co............... vieen..| 23ft. | Portion 21 inch 90 H. P.
Uhl & Snider Flour Mill...... 3% s 3 ...l 26ft. | Portion 21inch | 108 H. P.
i o171 FEE S il s s SRR Y e S5 0 IR - 388 H. P.

On Oct. 30, 1909, a current reading on this canal bFetween the
Waterworks and the MeCann mill showed a discharge of 86.02
cubic feet per second. The formula for reducing this to horse-power
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is 'Lisqharzelf feetfall — horse-power (practical) or eighty per cent.
of the absolute power. The entire fall employed on this system is
fifty-three feet. An application of the above formula shows a
practical power of 41446 H. P. with the water as per current
reading and the fall of fifty-three feet. This shows a loss of but
26.46 . P. on the fall employed. According to these figures the
wheels on this system are very efficient. However, one current
reading does not give sufficient data from which to generalize, and
sinee the year 1909 had a precipitation above the average and since
the months of September and October were above the average for
these months in the last ten years, it is not safe to make a definite
conclusion regarding this system.

If we consider that six inches per mile is sufficient fall for a
hydraulic canal, we find that the available head is 76.5 feet. This
gives us a practical power of 598.23 II. P. All this power could
be produced at small expense. Therefore there is a loss of 210.23
H. P. on this system with the amount of water that was flowing on
October 30, 1909.

This system is owned and controlled by the Connersville Hy-
draulic Co., of which Mr. E. D. Johnson is manager.

One mile below Laurel in Franklin County is another feeder dam
which turns the water from the river into the canal again. The
canal conducts the water sixteen miles to Brookville, where it
empties into the river. The total fall from the crest of the dam
to the tail-race at Brookville is eighty-five feet. Of this fall
twenty-eight feet are used. At Metamora, five miles below the dam,

the Metamora Flour Mill employs a fifty-inch wheel on eight feet
" fall and receives thirty horse power. At Brookville, sixteen miles
below the dam, the Thompson and Norris paper mill employs two
twenty-nine inch wheels on twenty feet fall and receive two hun-
dred and seventy-five horse-power.

Table showing power used on this system:

Pranr. ‘ Head. Wheel. Power.

|
oG Yl ] RO IS 5 SRR SO A, SE I R ) B ‘ 8 feet. 50 inch 30 H. P.
Thompeon & Norris Paper Mill. ... ..c.ccoier.roccnmssnnsiasnsse | 20feet | (2)29inch | 275 H. o

15 R o Sl O ‘I ...................... 305 H. P.

On October 30, 1909, two eurrent readings were taken on the
canal of this system. One was taken at the source of the canal and
showed a discharge of 117.43 cubic feet per second. The other was
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taken near the C., C., C. & St. L.. depot at Brookville and showed a
discharge of 159.34 cubice feet per second. 'These readings show
that the canal is replenished by ground water along its course, for
there was no surface water entering it when the readings were taken.
Small springs are common along the foot of the bluffs in this
locality. If the smaller amount of water is considered available at
Metamora, the practical power on eight {eet fall is 85.4 horse-power.
Thus there is a loss of 55.4 horse-power at the Metamora site. This
is not due to inefficiency of the wheel, but to the fact that only part
of the water is used. At least half of the water does not go through
the wheel at this place. Considering the larger amount available at
Brockville, the practical power on twenty feet fall is 289.7 horse-
power. This gives a loss of only 14.7 horse-power, and indicates a
high efficiency of the Brookville plant. If the average of the two
readings be taken for the whole canal, the discharge would be
138.38 cubic fect per second. The entire fall on the system is
eighty-five feet, and if six inches per mile be deducted for flow
there is a fall of seventy-seven and one-half feet on the system.
This gives the practical power of the system as 968.66 horse-
power. Thus the loss of power on this system is 663.66 horse-power,
Much of this is lost in abrupt falls in the old canal locks. Tt could
all be employed at very small expense. This system is owned by the
Brookville-Metamora Iydraulic Company, of which Mr. W. D.
Bradt of Brookville is president.

The single current readings on these canals do not give adequate
knowledge of the available power, but the estimates are very ap-
proximate, and there is no doubt, that the power estimated above
could be produced constantly except in very long drouths. A con-
siderable amount of water was leaking through the dam at Laurel
on the day the readings were taken. None was passing over it. The
dam is of wood and cannot be made entirely tight. However, if it
were replaced by concrete the entire volume of the stream could be
turned into the canal during low water. This dam is located on a
solid rock hottom. The river has abandoned its preglacial valley at
this point and has made a cut across a point of rock, leaving an
isolated mound standing in the valley. The dam is located in this
cut. Tt is the best dam site on Whitewater River.

No pewer is used between Conmnersville and Laurel. The fall
hetween these points is not known, but it is at least as much as
the fall between Laurel and Brookville, The old commercial canal
in this portion of the valley is in had repair where the tributaries
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cross it, but in other parts is in good condition. This canal could
be repaired at a very reasonable cost, and the power developed as
it is ahove and below. The loss of power in this part of the stream
is estimated at from 900 to 1,000 H. P.

On the main stream Lelow Brookville the fall is heavy and the
volume of water much greater. The East Fork is not as large as
the West Fork, but there is little difference in the volume of the
two streams. Thus the volume is practically doubled at the june-
tion. The distance from Brookville to the state line at Harrison
is fifteen miles. The estimated fall is 115 feet.

A gage was established at New Trenton, Franklin County, on
August 12, 1910, and current readings taken at the same time, with
the following result:

Date. Cross Section. | Gage Height. } Discharge.

August 12, 1910 . .. . ! ..o.| 268.98q.ft. | 3.45 ft. | 266.98 cu. ft.
| |

The discharge of 266.98 cu. ft. per second gives a practical
power of 24.27 H. P. per foot fall. On a fall of 115 ft. the power
would be 2,791 H. P. When the above current reading was taken
the river was very low, but since no gage readings had been taken
prior to that time it is not known that the stage was extreme low
water. 1t is probable that a power of 2,000 H. P. could be produced
constantly on this part of the river. The development of this

" power would be greatly reduced in cost and labor by the presence of
the old commercial canal, which is in fair repair.

No investigation of the power on the East Fork has been made.
It is not as large as the West Fork. Its drainage basin is practically
half that of the West Fork. There has been no commercial canal
along it, and for this reason the installment of power systems would
be more expensive. Iowever, the same sort of gravel terraces are
found here that are found on the West Fork, and these make the
construetion of power canals much more simple than on streams
where they do not oceur. The conditions for the full development
of the power on both forks of Whitewater are very good.

The gage, which was installed at New Trenton August 12,
1910, is being read daily by Alfred Brown, and if the investigation
of water power is continned definite data can be obtained from this
station.
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BLUE RIVER SYSTEM.

The main stream of Blue River forms the boundary hetween
Harrison and Crawford Counties. It rises in central Washington
County and drains the southern half of the county. It drains the
eastern half of Crawford County, and the western part of Har-
rison County. 'The basin contains approximately 450 square miles.
The drainage area is uncertain, because the system lies entirely
within the Mitchell limestone belt, in which a large portion of the
drainage is subterranean. Thus a river may drain more or less
than its apparent basin.  Large springs are common along the
stream and each comes from an underground cavern. The extent
of the caverns is unknown. The whole system lies within the un-
glaciated region. The topography is very rough, a typical mature
region.. The hills are approximately 300 feet high above the river
near its mouth and gradually diminish in height toward the
source.

The gradient of the stream is very steep. The average fall from
Milltown to the mouth is 5.34 feet per mile. Although the drainage
area is small, the underground drainage causes the flow to be
more constant than on other streams of the same size. The U. S.
Weather Bureau has four observation stations in or near this basin.
They are located at Jeffersonville, Floyd County; Marengo, Craw-
ford County; Salem, Washington County, and Paoli, Orange
County. The following table shows the mean annual precipitation
at these places for the last ten years, in inches:

1908. ] 1909.

1900. } 1901. | 1902. | 1903. ‘ 1904, | 1905. | 1906. | 1907. ‘
‘ I ! { ‘ )
| |
Jeffersonville. .. ] 37.11 | 31.17 | 41.91 | 35.78 | 55.10 | 49.65 | 43.67 | 46.28 | 37.62 | 37.48
Marengo. . 44.85 | 32.37 | 51.18 | 37.88 | 53.20 | 62.27 | 42.53 | 57.07 | 34.24 | *
Salem .. | 37.03 | 32.00 | 46.15 | 38.63 | 53.60 | 42.25 | 36.44 | 58.04 | 34.00 | 57.24
Paoli. .. | 4301 | 20012 | 4043 | 35.18 | 52.90 | * | 45.25 | 55.86 | 33.01 | 40.25
Mg vtk | 40.50 | 31.20 | 47.04 | 36.87 | 53.70 | 51.30 | 41.97 | 54.54 | 34.74 | 49.99

Average mean an-
nual for ten years.|.......|......

*Report missing.

The average is 4.69 inches higher than the average precipitation
for the State during the same period. If all this water were carried
away by the river it would represent a discharge of 1,464.9 cu. ft.
per secend for the ten years. The loss hy evaporation, which is
unknown, must he deducted from this. Tt seems that the sub-
terranean drainage reduces the evaporation. Another source of loss
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of water from this stream is by underground drainage. How exten-
sive this loss is, is unknown, but the probability is that the gain
through the same agency is as great or greater than the loss. The
apparent basin is probably very near the same as the real basin.

The investigation of Blue River has been carried on only from
Milltown to the mouth. Throughout the whole of this course the
valley is narrow and bounded by steep bluffs of Mitchell limestone.
The valley contains little bottom land. The river bed is rocky.
The river consists of long reaches and abrupt rocky ripples. Favor-
able dam sites are very common, and the Mitchell limestone is a
convenient and excellent material for the construction of dams of
either concrete or masonry. The inaccessibility of this region makes
the demand for power very small. However, this small stream
has abundayt power which can be developed easily and at small
expense.

Three powers are now being used on this stream, and one on a
tributary from Wilson’s Spring. The three powers are at Milltown,
Rothrock’s Mill and White Cloud. The mill on Wilson’s Spring
branch is known as Le May’s mill.

The Milltown mill is located at Milltown, four hundred feet
below the Southern Railroad bridge. The dam is of wood and
affords a head of seven feet five inches. The government permit
on this dam is for eight feet. The mill in which this power is used
is located on the west end of the dam. It was built in 1872 and
employs three wheels each forty-eight inches in diameter. The total
power received is about forty horse-power. This power is constant
except in times of extreme drouth. It was employed every day
during the year 1908, which was an exceptionally dry year. The
Milltown Milling Company owns and employs this power.

Rothrock’s mill is located in See. 11, T. 3 S., R. 2 E. The
dam is of stone except the middle section, which is of wood. This
section will be replaced by stone. The dam is one hundred and fifty
feet in length and affords a head of 5.15 feet. There is no gov-
ernment ruling on this dam. The mill is located on the east end
of the dam. A single thirty-six inch wheel is used which furnishes
twenty horse-power. The power is used for sawing and planing.
This mill was built about 1840. Tt is owned and run by Rothrock
Brothers.

‘White Cloud mill is located at White Cloud, in Sec. 30, T. 3 S.,
R. 3 E. The dam is 210 feet long and affords a head of five feet. It
is constructed of stone and cement. A canal five hundred feet long
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increases the head to 8.25 feet. The mill is located 500 feet below
the dam. Two forty-eight inch wheels and one forty-inch wheel are
used on this fall, and about fifty horse-power is received. The mill
was originally a flour mill, but is now used as a saw and feed mill.
The present mill was built in 1880 and is owned and operated by
‘Wm. Rothrock.

Le May’s mill is located one mile north of White Cloud, in
Sec. 19, T. 3 S., R. 3 E. It is located at the mouth of a tributary
to Blue River from Wilson’s Spring. This tributary is ahout one
mile long and receives its entire volume of water from Wilson’s
spring, except in rainy weather. This spring is probably the
largest in the State. The dam is one hundred feet from the
mouth of the tributary. It is built of wood and is fifty-five feet
long. It affords a head of eight feet. The mill is located on
the north end of the dam and employs two thirty inch wheels.
Thirty horse-power is produced. It is used in making implement
handles. This mill is owned and operated by Mr. Le May. The
first mill on this site was built by Hon. William Henry Harrison in
the early part of the last century.

Table showing power used on Blue River:

|

Wheels.

PranT. | Mead. Power.
Number. Size.
|
e l
Milltown Mill.. . ... - PP e . 7.4 feet ‘ 3 48 inches 40 H. P.
Rothrock’s Mill. . .. . 5.15 feet 1 36 inches 20.8.P.
White Cloud Mill . . 8.25feet 3 48 & 40 inches = 50 H. P.
L P RO B G S R R w T 8.0 feet 2 30 inches 30.H. P.

Seven small power stations could be operated to an advantage
Letween Milltown and the mouth of Blue River. The fall4n this dis-
tanee is 155 feet from the crest of the Milltown dam to low water
mark on the Ohio River. All of this fall is available and practicable
for power, except near the mouth where the back water from the
Ohio River would interfere with it. The seven stations are located
as follows: Milltown at present site; the Narrows, Sec. 22, T. 2 8.,
R. 2 E.; farm of John Hannell, See. 34, T. 2 S., R. 2 E.; Babcock’s
mill site, See. 36, T. 2 S., R. 2 E.; Rothrock’s mill at present site;
at extreme end of large hend below Sharp’s mill, See. 13, T. 3 S,
R. 2 E.; Wiseman Ripple. See. 35, T.3 S, R. 2 E.

Table shewing estimated distances, by stream, and fall hetween
these stations:
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|

Distance. Fall.
STATION. |—
| From From From From
Milltown. |Previous Site.| Milltown. | Former Site.
Milltown. ... 00.0 miles | 00.0 miles 5feet | 7.5 feet
Narrows. .. . : ceveed| 2.5 miles 2.5 miles 5 feet 15.0 feet
Hannell's. ....... Srae saes Jads 54 ranira Biileg 2.5 miles 32.5 feet 10.0 feet
Babecock's. . . & Rhevi ses ek ally o 5:0 Tiles 3.0 miles 48.5 feet 16.0 feet
ROhrock’s. .. v sotam ittt mihn o s s woss 11.0 miles 3.0 miles 64.5 feet 16.0 feet
BN e B e e A o 3000 5 v w0 4o .1 15.0 miles 4.0 miles 79.5 feet 15.0 feet
P00 60 ) R S | 17.0 miles 2.0 miles 82.5 feet 3.0 feet
OPERBITIEIL 1.0 S v:4 e 378 ' 4o e GETE 2y o Smgd s 25.0 miles 8.0 miles 135.5 feet 53.0 feet
Mouth (Lost)......... | 29.0 miles 4.0 miles 155.0 feet 19.5 feet,

The distances given above are to the end of each proposed tail
race. Only two absolute elevations are known on Blue River.
The crest of the Milltown dam is 516.8 feet above sea level, and low
water of the Ohio at the mouth of Blue River is 359.8 feet above
sea level. The other elevations are approximate. The only meas-
ured fall is the one over the Wiseman Ripple site from the crest of
the White Cloud mill dam to the Congressional Township line.
The measured fall there was 53.2 feet. This fall was measured and
checked by Mr. C'oleman, a c¢ivil engineer of New Albany, and again
checked by the writer. The approximations cannot be very far from
correct.

The Milltown dam could be raised to ten feet without damage
to property above. This power could be applied at night for the
lighting of Milltown. At present it is not used at night.

The Narrows is a narrow ridge within an incised meander of
the river. The fall from the tail race at Milltown to the upper side
of the Narrows is approximately 9.5 feet, and the fall on the
meander is 5.5 feet. The ridge within the meander is very narrow
at one place. Tt is composed of Mitchell limestone and is 100 feet
high. The distance through the ridge at the narrowest place is
approximately 400 feet. The distance around the meander at the
narrowest place is 1.5 miles. A dam 8.5 feet high at the upper
side of the Narrows and a short tunnel would give a fall of 14
feet, 5.5 feet of which would be permanent. The dam would be
250 feet long.

On the Hannell farm the bluffs rise abruptly on each side of the
river. 'T'he east bluff is terraced, making an excellent location for
a power house. The terrace is about fifty feet above the river.
The west bluff rises abruptly 150 feet above the river. A ten foot
dam could be construeted here without injury to property.

At Babeock’s mill site is the remains of an old dam. The
power has not been used for about fwenty yvears. The abrupt fall

13]
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at this point is 6.9 feet. A dam 14.5 fect high could be constructed
here without injury to land above. The dam would he 250 feet
long.

The dam at Rothrock’s mill could be increased to 14.5 feet
with injury to one small bottom field that can be bought for $300.

A seven foot dam on the extreme end of the bend below the
old Sharp’s mill site, and a canal along the west bluff for three-
fourths of a mile would produce a fall of fourteen feet, of which
seven would be permanent. This dam would not interfere with
the power at Rothrock’s mill and would injure no property. The
cost of constructing the canal would be small, for a gradual hill,
uncut by ravines, makes it unnecessary to cut or fill extensively. A
wide bottom field oceurs between the river and the proposed canal
at this place.

Between the tail-race at this place and Le May’s mill would be
a loss of three feet fall. The cost of constructing any of the pro-
posed powers would be small. The foundation of all dams are in
solid rock. There is an abundance of Mitchell limestone at any
site. The valley is narrow and the bluffs high.

The drainage from Wilson’s spring increases the volume of
Blue River considerably. During extreme drought the volume from
the spring is almoest equal to that of the river above the junection.
The spring is more constant than the river, and at ordinary stages
furnishes but a small part. of the volume. The site at Wise-
man’s Ripple is below the junction of Wilson’s spring branch. In
approaching Wiseman’s Ripple the river makes a great bend toward
the south. Then it makes a great double bend northward and west-
ward below the ripple, and swings far back toward the east at the
Congressional Township line between T. 3 S. and T. 4 S., Fig. 3.
At this point a small tributary joins the river from the east.
The valley of this tributary extends directly across to Wiseman’s
Ripple. Tt reduces the south bluff of the river at Wiseman’s Rip-
ple to seventy feet. The fall from the crest of the dam at White
('loud to the head of Wiseman’s Ripple is 26 feet. The fall from
the head of Wiseman’s Ripple to the Congressional Township line
is 27 feet. A twenty-six foot dam at the head of Wiseman’s Rip-
ple with a tunnel one-eighth of a mile long, and a canal one mile
long, would produce a fall of fifty-three feet. Twenty-seven feet
of this fall would be permanent. Back water from the Ohio
occasionally rises on this site. However, whenever this backwater
oceurs Blue River is also flooded. Reserve wheels could be in-
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stalled and the loss by backwater overcome by the use of more
water.

A gaging station was established one mile above White Cloud
near the home of Julius Rothrock on August 18, 1909. The gage
is constructed of heavy oak planks securely spiked to a large oak
stump, and to the roots of a large sycamore tree. The plank is
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placed with the slant of the river bank, which is about thirty de-
grees. The center is securely supported by heavy oak posts set
in the bank. The scale is made of brass headed tacks on the up-
stream side of the gage. The base of this gage is three feet below
a nail in the root of the sycamore tree, to which it is attached, and
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23.7 feet below a nail in the corner of a barn which stands fifty
feet south of the gage. ;

The gage has been read every day during the year by Vietor
Rothrock.  Four current readings have been taken at this point
within the last year. These current readings give a good defini-
tion of the flow of the stream between the limits at which they
were taken. A\ rating table has been formulated from these read-
ings. This rating table can be depended on between two and
four feet. Further readings will make the rating table much
more valuable.

DiscHARGE MEASUREMENTS ON BLUeE River ar WHite Croup DurING THE YEAR Ava. 18, 1909, 10
Ava. 18, 1910,

Date. | Hydrographer. r Width. ‘ Cross Section. Gage. Discharge.
Aug.18,1909................| W. M. Tucker | 153 ft. ‘ 333 sq. ft. 2.05 ft. | 183 cu. ft.
July 3B1010. =i ... W. M. Tucker [ 157 ft. 416 sq. {t. 2.5 ft. 350 cu. ft.
July 28, 1910... oo Wo M. Tucker | 159 ft. 583 sq. ft. 3.55ft. | 1,109 cu. ft.
July 28,1910................. | W. M. Tucker 1 162 ft. | 651 sa. ft. 4.0 ft. 1,498 cu. ft.

1

RamING TasLe CONSTRUCTED FROM FOREGOING DIscHARGE MEASUREMENTS.
-

Gage Height, l)é:'chal{‘rze, l | Gage Height, Dgﬁhll‘,';ge' | Gage Height, | ”é?ﬁl“l';lgc‘

Feet. Per Sec. Fee Per Sec. Fee Per. Sec.
| 2.1 127 | 3.1 4

| 2.2 227 3.2 823

| 2.3 263 | 3.3 G504

| 2.4 304 3.4 986

1.5 | 63 2.5 350 3.5 1,069
1.6 | 79 2.6 401 3.6 1.153
1.7 | 95 2.7 458 3.7 1,238
1.8 [ 113 2.8 522 3.8 1,324
1.9 134 2.9 592 3.9 1,411
2.0 1 162 3.0 667 1 4.0 1,498

- 1 L -

Above four feet a tangent is used, adding 88 cu. ft. for each .1
foot rise on the gage. This underrates the flow at high gage read-
ings.
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Gage ReapinGgs oN Brue River at Wamme Croup, Auva. 18, 1909, ro Ava. 15, 1910,

| | |
| Aug. ‘Seph Oct. Nov. Dec. | Jan. ' Feb. Mar.  Apr. | May. June. | July. Aug.
|
gty 1.65 | 1 1 1.80 7.00  2.00 | 2.70 | 2.60 ¥
g.. 1.65 | 1.5 39 & 6.20 [ 2.00 “ 2.60 | 2.60 .
3.. 1.65 | 1.55 | 1 24 4.40 | 2.05 | 2.55 | 2.50 :
. TS| el 1.65 | 1.55 | 1 2.2 4.00 | 2.00 ' 4.00 | 2.40 v
5 1.60| 1,855 | 1.65 | 2.2 3.70 | 2.00 | 3.10 | 2.70 ;
6.. 1.65 | 1.5 1 2 3.50 ‘ 2.05 | 2.85 | 2.50 3
y 1.60 | 1.5 1 2.15 3.30 12,00 | 2.80 | 2.50 3
8. 1.65 1.5 1 2.3 3.15 | 2.00 | -2.70 | g'&.") 4
! 1.6) 1.6 1 2.4 3.00  2.00 | 5.20 | 2.30 ¥
1.65 1.60 | 1.80 | 2.2 2.95 | 2.00 | 5.00 | 2.15 2.15
2.40 1 1 1 2 | 2.80 ' 1.95 | 3.55 | 2.30 2.10
200 1770 1 3. 2.75 | 2.00 | 3.60 | 2.20 | 4 2.05
2.00 1.8) 1.75 4.2 2.70 | 3.10 | 3.95 | 2.80 | 4.30 | 2.00
1.80 | 1.756 | 1.75 | 4. 2.65 ‘ 3.20 | 3.40 | 2.60 | 4.70 | 2.00
1.70 | 1 1.75 | 3. 2.55 | 2.8 | 3.10 | 2.50 | 3.65 | 1.95
1.70 1 1.76 | 1 3. 2.50 | 2.80 | 2.95 | 2.40 | 3.80 |......
1.75 | 1 1.8 3. 2.45 ( 4.90 | 2.80 | 2.35 { 9.00 |......
.]12.05 1.75 | 2. 1 2. 2.40 |1 4.90 | 2,90 | 2 30 | 5.30
.11.95|1.75 | 2.05 1. 2 12.35 | 4.50 | 2.95 | 2.25 | 4.30
5 1.90 1.70 2 1 2. 2.30 | 4.80 | 2.80 | 2.20 | 3.60
1.60  1.60 | 2. 1.95 | 2 2.30 | 4.40 | 5.10 | 2.00 | 3.30
1.756 | 1.65 | 2.25 | 1.80 | 2 230 | 3.80 | 3.85 | 2.05 3.00
| 1.70 | 1.70 | 2 2 2. 2.30 | 3.50 | 3.50 | 2.05 | 2.85
| 1.70 | 1.60 | 2 2 2 2.2513.30 | 3.30 | 2.10 | 2.75
| 170 | 1.80 | 2 2.3 2 2.20 | 3.10 | 4.40 | 2.00 | 2.7
‘ 1 g-i) 1.60 2 2- 2. 2.15 :295 .} 85  2.00 [ 2.§0
.65 |1.60 | 2. 2. Y 2.10 | 2.90 | 3.40 | 2.05 | 2.55 |
1.65 | 1.556 | 1.9 2 | 1. 2,10 [ 2.90 | 3.10 | 3.25 | 2.45
1.65 | 1.60 | 1.90  1.95 | 2. [2.10 | 2.90 | 2.90 | 3.70 ‘ 3.20
1.65 | 1.55 | 1.80 | 1.95 | 1 1205|280 2.8 ’ 2.55 | 5.15
1.70 1.70 1 2.05 2.80 ‘ | 3.60

These gage readings show from the rating table that the min-
Jimum discharge during the year was 63 cu. ft. per second. This
discharge oceurred on October 6. From the time the record was
begun until December, the discharge varied from a minimum of
63 cu. ft. per second to a maximum of 304 cu. ft. per second.
The average for this time was about 100 cu. ft. per second. For
the other cight and a half months the minimum is 113 cu. ft. per
second. with enly six days that it was below 160 cu. ft. per second.
These figures show that for cight months of the year, with a dis-
charge of 160 cu. ft. per second, and a fall of 53 feet, which
could be developed on Wiseman’s Ripple, a minimum of 771 II. P.
(practical) could be produced. For the other four months the
minimum would be 303 1. P.

When the gage shows a stage of 2.0 to 2.5 feet the discharge
of Wilson’s Spring is estimated to be .25 of the entire discharge
at this point. This would indicate a minimum discharge of 120
cubic feet per second for the sites above White Cloud for eight
months of the year. This discharge at the proposed sites would

vield the following minimum power for eight months of the year:
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STATION. Fall. Discharge. Power.
Milltown. . .. .. 10 feet 120 cu. ft. 109 H. P.
NATTOWS: s anen : 14 feet, 120 cu. ft. 152 H. P.
e eds 10 feet 120 cu. ft. 109 H. P.
14.5 feet 120 cu. ft. 158 H. P.
14.5 feet 120 cu. ft. 158 H. P.
14 feet 120 cu. it 152 H. P.
| 8 feet 1 40 cu. ft. 29 H. P.
53 feet 160 cu. ft. ZQ.H. 2.
................................................. SR o R AR 1,638 H. P.

WHITE RIVER SYSTEM.

| ———

‘White River drains the south central portion of Indiana. Its
basin comprises more than a third of the area of the State. It
rises in central and southeastern Indiana by numerous branches
which unite to form two main branches. The general direction
of the drainage is toward the southwest. The east and west forks
unite at the southwest corner of Daviess County. The main
stream flows from this point to the Wabash River at Mt. Carmel,
Illinois. The drainage area of the whole system is approximately
11,300 sq. mi. The drainage areas of the east and the west forks
are approximately equal, each 5,550 sq. mi. Tributaries to the
main stream below the junction drain approximately 200 sq. mi.

The East Fork of White River rises along the crest of the
Niagara escarpment in Henry, Fayette, Rush, Decatur, Ripley and
Jefferson Counties. The tributaries from this escarpment are long
streams with slight fall. The largest tributary is known as Blue
River, in Henry, Rush and Shelby Counties. It rises in the Wis-
consin glacial area, which it leaves in Bartholomew County. It
then flows for a short distance in the Illinois glacial area and
enters the unglaciated region in Jackson County. It flows directly
across the unglaciated region and re-enters the Illinois glacial
area, in Daviess County, in which it continues to its mouth. The
Wisconsin glacial deposits at the source of this stream tend to
regulate the flow so that it never ceases, even in northern Rush
County, where the stream is very small. A long valley train
of glacial material occurs in Bartholomew and Jackson Counties,

- diminishing in Lawrence and Martin Counties. This valley train
covers the underlying strata and leaves few bed rock dam sites.
This stream flows across every rock formation of the State except
the Ordovician, but only ocecasionally is bed rock exposed in the
river bed. These exposures cceur where the stream meanders into
one of its bluffs.
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The valley of the East Fork of White River is everywhere broad
and level. Tt is an excellent farming region. Frequent floods
occur which cover the lowland for great distances. During these
floods the river often makes radical changes in its course. The
loose sand and gravel of which the bed of the stream is composed
is easily shifted by the flood water. Gradual changes are con-
stantly going on whereby the stream in time entirely changes its
course. These conditions hinder the installation of water power
stations.

The rainfall in White River basin is very near the average of the
State. Several observation stations are located in the basin, and the
mean average of these stations for the last ten years shows slightly
more than 39.5 inches. If this were all carried away by the river
the continuous discharge of each fork would the 16,150 cu. ft.
per second. These figures mean nothing as they stand, but if the
actual discharge during the ten years could be known the difference
between rainfall and runoff in the valley could be determined. In
1904 the 7. S. G. S. took daily gage readings and careful current
readings at Shoals. The mean discharge in second-feet for that
year is given in Water Supply and Irrigation Paper No. 128, page
95, as 4,640 cu. ft. The mean annual rainfall in the Bast Fork
of White River basir for that year was 39 inches. The drainage
area above Shoals is 4,900 sq. mi. If all this water were carried
away it would represent a discharge of 14,078 cu. ft. per second.
Since the actual discharge was enly 4,640 second feet, we find that
the discharge is 32.96 per cent. of the rainfall. One year is not
sufficient to make a definite determination of this relation. The
government records have not been kept at Shoals for any full year
except 1904 and 1905. The government statistics will be given
here verbatim.

WHITE RIVER (EAST BRANCH), AT SHOALS, IND.®

This station was established June 25, 1903, by A. C. Lootz. It
is located at the highway bridge, in the village of Shoals, Ind.,
400 feet above t(he Baltimore and Ohio Southwestern Railroad
bridge. There are rapids just below this station and also about 5}
miles below. The gage is read once each day by O. H. Greist. The
standard chain gage is fastened to the railing and metal posts of
the downstream side of the first span on the left end of the high-
way bridge. The length of the chain from the end of the weight
to the marker is 46.41 feet. This gage was established to take the

8 Water Supply and Irrigation Paper, No. 98, pp. 216-218.
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place of the original vertical gage, which was fastened to one of
the piers. Discharge measurements are made from the 3-span
highway bridge to which the gage is attached. The initial point
for soundings is the face of the left abutment. The channel is
straight abeve and below the station and the current is swift.
The right bank is a high rocky road embankment, and never
overflows; the left bank is a steep rocky bluff and does not over-
flow. The bed of the stream is rocky. and the channel is divided
into three parts by the bridge piers. Bench mark No. 1 is the stone
cap on the downstream end of the first pier from the left bank.
Its elevation is 100 feet above gage datum.

The observations of this station during 1903 have been made
under the direction of K. Johnson, jr., district hydrographer.

DiscHARGE MEASUREMENTS OF WHITE River (East BraNcH) AT SHOALS, INDIANA 1N 1003,

Date. Hydrographer. ( ;"‘{%g’fi“m : _\lgézlnl('ﬁ;;'
£ Lol el N e’ T it N St e A e I LI ;V e
117 ‘ : A. C. Lootz . *2,000
Angustos. ..o e N .. L. R. Stockman. . { 65.07 3,392
September 4. . L. R. Stockman ! 63.40 511

*Float measurements.

Me\N Dany Gace Hergar, ix Feer, or WhHite River (East BraNcr) ar Saoars, INpianNa, vor 1903,

Day. June July. Aug. Sept . Oct. Nov. Dec.

1 6450 6360 63.50 63.40 63.50 63.70

e I . e . . 64 40 64.70 63.50 63.40 63.50 | 63.70

;. A 6430 64.80 63.50 63.40 63 .50 63.70

Bl e ot 64.10 65.30 63.50 63.50 63.50 63.60

B . R % 64.00 66.10 63 50 63 .50 63.50 63.60

L T ° 64.20 66.90 63.50 63.50 63.50 63.50

BTt o5 . 64.20 6680 63.50 63.60 | 63.50 63.50

B b . o . 5 64.10 66.00 63.50 63.70 63.50 63.50

S e 64.10 65.50 63.50 63.80 63.50 63.60

10, " 64.10 65.10 63 .50 63 .90 63.50 63.60
o svams : 6400 64.90 63.50 63.90 | 63.50 63.50
12. .. 64.00 6460 63 .50 63.90 63.50 63.50
13.... 3 63.90 64 .40 63.50 64.00 63.50 63.50
) RN W, s 63.90 64.10 63.50 64.00 63.50 | 63.50
1L R e 63.80 64.10 63.50 63.90 63.50 | 63.50
| {; SR & 63.80 . 64.00 | 63.40 63.90 63 .50 63.50
1 o 2 63.80 64.00 63 .40 63.80 63.50 63.50
18. .. . | " 63.90 64.00 63.40 63.70 63.70 | 63.50
L S 5 2 P 63.80 63.90 63.40 63.70 63.70 | 63.50
A . 63.70 63.90 6340 63.60 63.70 63.60
) SRR e 63.70 63.90 63.40 63.60 63.80 64.10
TG 3 . 63.50 63.80 63.40 63.50 63.90 64.20
23.. 2 2 63.50 63.80 63.40 63.50 64.00 64.20
4. ... 3 6350 63.70 63 .40 63.50 63.90 64.50
2050 e 4 63.50 63.70 63.40 63.50 63.80 64.60
26.... st 63 .50 63.70 63.40 63.50 63.70 64.90
L5 o vaia e 6430 63 .50 63 .60 63.40 63.50 63.70 65.20
28.... . 6430 63.60 . 63.60 63 .40 63.50 63 .60 65.00
B v N Pal 64 .40 63.60 6360 63 40 63.50 63.60 65.00
30.... 6450 6360 63.50 63 40 63 .50 63.70 6480
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Wiite Rivenr (East BRaNCH) AT SHOALS, INDIANA, FROM JUNE 22 10 DECEMBER

31, 1903.

| |

Ga%‘e P e ) , Gage Dis- 1 Gage | Dis- || Ga%le | Dis-
Height, charge, || Height, charge, || Height, | charge, ] Height, charg.

Feet Sec.-Ft. || Feet. Sec.-Ft. | Feet. Sec.-Ft. Feet. | Sec.-Ft.

[ |

o SRS | PR S RPN

| | | |
63.4 510 | 64.7 2,600 | 67.0 | 6,970 69.6 11,910
63.5 640 61.8 2,790 | 67.2 ; 7,350 69.8 12,290
63.6 770 649 2,080 67 4 7,730 70.0 12,670
63.7 910 650 3,170 67.6 | 8,110 70.5 13,620
63.8 1,050 [ 65.2 3,550 | 67 .8 8,490 71.0 14,570
63.9 1,200 65.4 3,030 | 68.0 8,870 71.5 15,520
64.0 1,350 65.6 4,310 ‘ 68.2 9,250 72.0 16,470
64.1 1,510 65.8 4,690 68 4 | 9,630 72.5 17,420
64.2 1,680 66.0 5,070 68.6 . 10,010 73.0 18,370
64,3 1860 | 652 5450 || 688 | 10,390 735 19,320
64 .4 2,045 66.4 5,730 | 69.0 10,770 74.0 20,270
64.5 2,230 [ 66.6 6,210 69.2 11, 150
64.6 2,415 || 66 8 6,590 | 69 4 11,530

|
|
|
I

Table made from measurements of August 4 and September
24,1903, and January 24, 1904. Table should be accurate to limit-
ing height in 1903,

DiscHARGE MEASUREMENTS OF WHITE River (Kast BraNcH) At SHOALS, IND., 1N 1904.7

T 1 1

Width, = Areaof = Mean Gage Dis-

DaTe. | Hydrographer. Roati Section, = Vol., Ft. | Height, charge,

l ' Sq. Ft. | per Sec. Ft. Sec. Ft.

Janvary 24....0 . ........s | F.W.Hanna......|.... 4,105 4.61 I 73.47 19,010

MRk S, U G e .| F. W. Hanna 2 375 2,321 4.99 | 68.64 11,590

March 30... . sesdgianel F.W,. Hanna...... 427 13,410 6.00 | 95.20 79,820
May$...... .| F. W. Hanna and ]

Johnson . . aTsis 366 | 1,124 3.72 | 65.43 4,180

June 16. .. o - F.W. Hanna...... 3490 | 789 2.30 64.53 1,812

MRS AR o i oo F. W. Hanna 307 | 515 | 1.60 ' 63.88 823

August 24............. .| F. W. Hanna g 25 | 379 1.28 63.32 484

September 15. .. l F.W. Hanna. . .. 205 | 373 1.06 63.24 397

October 20. . ... F.W.Hanmna...... 205 | 371 | 1.07 63.23 396

November3.............. F. W. Hanna. . ... .| 288 324 | .99 63.17 320

7 Water Supply and Irrigation Paper, No. 128, pp. 93-95.
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42

RamiNg Taste ror WHITE River (Easr BrancH) ar SHoars, IND., FROM JANUARY 1 10 DECEMBER
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The above table is applicable only for open-channel conditions.
It is based upon 13 discharge measurements made during 1903 and
It is well defined between gage heights 63.2 and 65.4 feet.

1904.
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WATER POWERS OF SOUTHE

1s a tangent, the

Two flood measurements above

The table has been ex-

1ng curve

65.4 feet gage height define the tangent.

difference being 260 per tenth.
tended beyond these limits.

Above gage heights 72 feet the rat

DiscHARGE MEASUREMENTS OF EAsT BrancH o WHITE RIVER AT SHOALS, IND., 1005.8

Dis-
charge,
Second-

Feet

|
|
|

Gage
Height,
Feet.

Mean
Velocity,

|

Area of

Section,

eet per
Second.

Square
Foo.

Width
Feet

Hydrographer.

|

Dare.

M. S. Brennan
K. Clapp. .
M. S. Brennan. .

S. K. Clapp.......|
| S.

October 16. ... ...

March 16... ..
May 15.........
June 15.........

Damy Gace HeiGar, 1N FEeT, oF East Branca or WHITE RIVER AT SHOALS, IND., FOR 1905.

MO COCXWNAHCOCNCHNN OOV OVONHFOIIOI0

EZRRRSBEEB3833833IT 385888588888

Nov. | Dec.

CHNNAOIDXVO-NDVINNO WPV RO BB 0

BB233888BE88BB288IIITII82IIIII38

Oct.

SOO=mNINOOHN—ORNOVON =~ HROIMNMOOIOMLO

BTIITIIIIIILIBBBISSRBEBEEBEBE8S

160732200022112221002331098888

MMMMMMMMMMMMMMMMM&MMMM“%%&MM

LRV DODODI WO ON I = e Ol = DRV OODI-HO NS

2822222 IBBBIIIS3888883388388883

MANHOOOORRONMNANN—HOOSSOHHMNNOD®

MMMMMMMMﬂ%MMMMMMMMMM&&MM&MMMM%M

|

Apr. ‘ May.

June. | July. { Aug. !b'ept.

Mar. |

‘eb.

Jan.

HROH OISO NONHMNMOMNNOVOHN DO N = DI O

BE8E 8B e IS TIILITTTIL BB BETITT

CNVOW=OMNMINORLLRONNONIHAIOOTN~OOO

SEEESEEEE88SRNERRICR8E8888888388

009030987513442086546677-009424

%6& MMMM%%%%&%MMNMM%N 58888

2858 767011mm M6%&%%%6%6%5%6%6

DDODI-r=-t~
DOCWOISISIS SIS NS ONH IO HNOSNONO~MmON

&MmsM&ﬁ%%%%MMMMMMMMSM&M%mmn

: —— m——t
OOt et e OISO SN OV INFNN=OOOOCOINNDO ‘

5075331976655407828275488890009

Day.

$Water Supply and Irrigation Paper, No. 169, pp. 87-88,
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StatioNn Raming Tasre ror East Braxca oF WaHitE River a1 SHoas, INp., FrROM JaNUARY | 710
DecemBeR 31, 1605.

1

Gage Dis- Gage Dis- } Gage Dis- Giage Dis-
Height, charge, | Height, charge, | Height, charge, Height, charge,

Feet. Sec.-%‘t. \ Feet. Sec.-Ft. Feet. [ Sec.-Ft. [ Feet. Sec.-Ft.

5 Rl Bl Ml il

| I »
63.50 570 65.40 67.30 | 8,390 70.40 15,520
63.60 670 || 65.50 67.40 | 8,620 |l 70.60 1 15,980
63.70 790 6560 67 .50 8,850 70.80 16,440
63.80 918 || 65.70 6760 9,080 71.00 16,900
63.90 1,050 65 80 67.70 9,310 71.20 17,360
64.00 1,190 || 6590 | 67.80 9,540 71 .40 17,820
64.10 1,338 66.00 | 67 .40 9,770 71.60 18,280
64.20 ,500 66.10 [ 68.00 | 10,000 71.80 18, 740
64.30 1,673 66.20 [l 6820 | 10460 72.00 19,200
64.40 1,856 66.30 ‘ 6840 10,920 72.50 | 20,350
64.50 2,051 66.40 | 68.60 11,380 73.00 21,500
64.60 2,259 66.50 | 68.80 11,840 73.50 22,700
64.70 2,479 | 66.60 | 69.00 12,300 74.00 23,900
64.80 , 700 66.70 | 69.20 12,760 | 74.50 25,100
64.90 2,022 66.80 l} 6940 13,220 75.00 26,300
65.00 3,145 ! 66.90 69.60 | 13,680 75.50 | 27,500
65.10 3,365 67.00 69.80 14, 140 76.00 | 28,700
65.20 3,592 | 67.10 | | 70.00 14, 600 76.50 20,900
65.30 3,816 7.20 8,160 70.20 15,060

H | |

Note.—The above table is applicable only for open channe!l conditions. It is based on 14 discharge
measurements made during 1903-1905. Tt is fairly we!l defined between gage heights 63.2 feet, and
69 feet. The table has been extended beyond these limits, being based on one measurement at 95.2
feet. This measurement may be considerably in error owing to backwater.

DiscHARGE MEASUREMENTS OF East Brancu or Waite RIver ar SHoas, INp., 1N 1906.°

[ [
| Width Area of Gage ‘ Dis-
Date. Hydrographer. | Feet * | Section, | Height, | charge,
|» *685s Sq. Ft. Feet. | Sec. Ft.
| |
[ |
|
February 15*. . . ... ..| Brennan & Kriegsman 341 943 | 64.90 ‘ 2,550
March 1.... vidlsi a3 .| E. F. Kriegsman. . ...... 331 967 | 65.08 | 3,200
March 20. E. F. Kriegsman. ... .| 406 4,390 ' 74.01 | 20,000
April 2........ e .| E. F. Kriegsman . . . 430 9,400 85.62 37,800
April 15| E.F. Kriegsman. .. 353 2500 | 6030 | 121400
. |

*Thin ice running.

Dawy Gace HewGaT, IN FEET, OF EAsT BRANCH oF WHITE RIVER AT SHoALs, IND., vor 1906.

| | | |
Day. l.lan. Feb. Mar. Apr. May. |June. Day. Jan.  Feb. Mar. Apr. Muy.‘llune.
| | D I D B T
i LR | 65.8 | 65.5 | 65.2 | 84.5 | 65.0 | 64.3 || 17 70.0 64.7 67,1 69.3 64.4  64.0
3. | 66.2 | 65.4 ' 65.1  86.0 ‘ 65.0 | 64.3 | 18 . 69.8  64.7 66.7 68.8 64.4 | 63.9
3.. '67.8 1653 [67.1187.465.0/64.2"' 19 | 69.5 | 64.7 | 66.7 | 67.8 | 64.3 | 63.9
I | 76.4  65.2 | 69.0  88.0 | 64.9 | 64.2 | 20 69.2 64.6 67.0 67.0 64.3  63.9
B ctnes | 75.0 | 65.0 | 70.8 | 87.5 | 64.9 | 65.1 | 21 f8.0 | 64.7 | 68.1 66.7 64.3 | 63.8
L Sy | 73.5 | 64.8 | 70.2 | 85.7 | 65.0 | 64.8 |22 67.6 | 64.9 | 69.7 66.4 64.3  63.8
Tonvs s 73.0 | 64.6 l 68.8 | 82.8 | 65.1 | 64.7 || 23. 67.9 | 65.5 | 69.8 | 66.0 | 64.3 | 63.9
8 iete wvio 72.5 | 64.3 | 67.4 ‘[ 77.0 | 65.0 | 64.5 | 24. 67.7 | 65.9 l 69.7 | 65.8 64.3 63.8
9.. | 71.3 ’ 64.3 | 66.3 1 73.2 | 64.8 | 64.5 || 25. 67.5 | 65.8 | 69.7 | 65.7 | 64.2 | 63.8
10. . 69.5 | 64.4 ‘ 66.6 | 72.0 | 64.7 | 64.7 || 26. 67.1 | 65.5 | 70.0 1 65.6 64.2 63.8
1 [ A 67.8 | 64.5 66.6 T71.0 | 64.6|64.6 27 66.7 | 65.3 j 70.7 | 65.4 64.2 | 63.8
| T 66.6 64.7  66.6 705 64.4 | 64.4 | 28 . | 66.3  65.2 | 73.7 | 65.3 | 64.2 | 63.8
1 - C66.4  64.7 66.6 | 70.0 | 64.5 | 64.3 [ 29. . 66.0 74.4 652  64.1 | 63.8
14, .00 | 66.2 | 64.7 | 66.7 | 69.8 | 64.5 | 64.2 || 30. | 65.8 78.2  65.1 | 64.1 63.8
15. .| 67.5 | 64.7 66.9 | 69.5 | 64.5 | 64.1 || 31, | 65.6 82.5 | 64.1
36250000 69.1  64.8 67.0 i 69.2 | 64.4 4 64.0 } |
| | | |

& rﬁlbo‘rl.—-Slight ice conditions during part of February, but ﬂc;\;'_wna not probably much affected
] Y-

'Watel;gdﬁply and Irrigation Paper, No. 205, p. 69.
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WATER

POWERS OF

SOUTHERN INDIANA,

Gage Dis- | Gage Dis- [ Gage
Height, charge, ‘ Height, char%‘ , | Height,
Feet. Sec.-Ft. || Feet. Sec.-Ft. | Feet.

| { (38

| i I
63.80 880 I 65.00 2,920 | 6620
63.90 1,000 | 65.10 3,180 66.30
64.00 1,130 I 6520 | 3,460 ’ 66.40
64.10 1,270 6530 3,750 | 6650
64.20 1,410 65.40 4,050 6660
64,30 1,560 65.50 4,360 | 66.70
64.40 1,720 65.60 4,670 66.80
64.50 1,890 65.70 4,980 66.90
64.60 2,070 ' 65.80 5,280 67.00
64.70 | 2,260 6590 558 | 67.20
64.80 | 2,460 66.00 5,860 67.40
64.90 2,680 66.10 6,120 67.60

|

45

Dis- | Gage | Dis-
charge, Height, charge,
Sec.-F't. Feet. See.-Ft.

|
| ) AT

6,360 || 67.80 | 9,700

6,580 || 68.00 | 10,080

6.800 || 6820 | 10,400

7,020 6840 ’ 10, 840

7,240 68.60 11,220

7,460 6880 11,590

7,680 6900 11,950

7,900 70.00 13,750

8,100 71.00 15,400

8,500 72.00 17,000

5,900 73.00 18,500

9,300 | 7400 20,000

| |

Nore.—The above table applicable only for open channel conditions.
measurements made during 1903 to 1906.

feet.

It is based on discharge

It is well defined between gage heights 63.2 feet and 65 4
Above gage height 720 feet the rating curve is tangent, the difference being 150 per tenth.

The foilowing measurement was made October 12, 1908:'
Width, 275 feet; area, 331 sq. ft.: gage height. 63.2 feet; discharge,
345 second-feet.

Damy Gace Hewgur, IN Feer, oF East Branca oF WHITE RIvER AT SHoALs, IND., For 1908,
o g1 | } i | 2 |
Day.. |May. [June. Aug. Oct. Nov.| Dec. ‘ Day. |May. | June. Aug.  Oct. | Nov.| Dec.
...... 65.5 |. ... 63.2 | 63.4 69.7 | 64.5 ......| 63.2 | 63.2 | 63.3
074 1858 |. oo feuinns 63.2 | 63.4 67.4 | 64.4 |... .. | 63.2163.2 | 63.3
| 67.8 | 65.4 63.2 | 63.4 66.7 l 64 .4 63.2 | 63.2 | 63.3
| 68.0 | 65.3 |. 63.2 | 63.4 66.5 1 64.3 63.2 | 63.2 | 63.3
77.5 | 65.2 |. 63.2 | 63.3 66.3 | 64.3 63.2 | 63.2 | 63.3
SLBUL B850 Lo s Fononid 63.2 | 63.3 66.2 | 64.2 .1 63.2|63.2 | 63.3
83.8 | 64.9 . 63.2 | 63.3 || 23. 66.0 | 64.2 | 63.2 | 63.2 | 63.3
85.6 | 64.8 [......|...... | 63.2 | 63.3 || 2 66.0 | 64.2 .| 63.2 | 63.3 | 63.3
BT.1 [ 64.9 1ouisci]isenes 63.2 | 63.3 || 2 65.7 | 64.6 63.2 | 63.2 | 63.3
87.9 | 64.8 .... 63.2]63.3 |/26. 65.5  64.6 .| 63.2 | 63.3 | 63.3
88.2 | 64.7 |. .. .. 63.2]63.3 | 27. 65.4 | 64.4 63.2 | 63.4 | 63.3
88.2 | 64.7 |......[ 63.2 63.2 |63.3 : 65.3 | 64.3 . 63.2 [63.5|63.3
87.5 | 64.7 | 64.8 | 63.2  63.2 | 63.3 | 29. 65.4 ; .2 1o 63.2 | 63.4 | 63.3
85.9 (64.6 |...... | 63.2  63.2 | 63.3 | 30...... 65.4 | 64.1 63.2 | 63.4 | 63.3
82.6 | 64.6 ....| 63.2 63.2|63.3 |31 65.5 63.2 63.3
76.6 | 64.5 |...... | 63.2 63.2 | 63.3 ';
Raming Tasre vor East Brancn or WHITE RivER AT SHoALs, IND., For 1906 to 1908.
|
Gage Dis- Gage Dis- Gage Dis- : Gage Dis-
Height, charge, Height, = charge, Height, charge, | Height, charge,
Feet. Sec.-Ft. Feet | Sec.-Ft. Feet. Sec.-Ft. | Feet. Sec.-Ft.
|
63.20 340 ‘ 65.00 2,920 | 66.20 ' 6, 360 [ 67.80 9,700
63.30 410 || 6510 3,180 | 66.30 | 6,58 |  68.00 10,080
63.40 490 -65.20 3,460 | 66.40 | 6,800 68.20 10,400
63.50 580 65.30 | 3,750 | 66.50 | 7,020 68.40 10,840
6360 670 65.40 4,050 | 6660 { 7,240 68, 60 11,220
63.70 770 65.50 4,360 66.70 7,460 | 68.80 11,590
64.40 1,720 6560 4,670 66.80 7,680 | 69.00 11,950
6450 1,800 65.70 4,980 | 66.90 7,900 70.00 13,750
6460 2,070 65.80 5,280 67.00 $100 | 71.00 15,400
64.70 . 260 65.90 3,580 67.20 8,500 72.00 17,000
64.80 2,460 66.00 5,860 67.40 8,900 73.00 18,500
64.90 2,680 66.10 6,120 l 67.60 ‘ 9,300 74.00 20, 000
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During the time for which these statistics have been kept, the
smallest discharge occurred on December 15 and 16, 1904. At
this time the gage registered 63 feet, and the discharge was
215 cu. ft. per second. This period was the result of the drouth,
which occurred in Octcber, November and December of that year.
The rainfall preceding this low discharge had been less than three
inches in twe and one-half months. It is unfortunate that the
gage was not read during the months of July, August and Septem-
ber, 1908, which were unusually dry months. However, such
periods are of rare oceurrence, and a larger discharge than 215 cu.
ft. per second can be relied upon for eleven and a half .months of
the dryest years at Shoals. During the time that the gage has been
kept, there have been but six days on which the discharge was
less than 340 cu. ft. per second. These days were December 15,
16, 17, 18, 1904, and October 12 and 23, 1908.

Another gage has been in operation at Tannehill bridge for the
vear December 7, 1909, to December 6, 1910. Tannehill bridge is
situated on Blue River, one mile west of Taylorville; in Bartholo-
mew County. The gage is located on the downstream face of the
cast abutment of the bridge. The base of the gage is mean low
water mark. This gage was installed by R. T. Cooke, who owned
the power site, and was kept by Mr. Jay, who lives near the
bridge. The current readings were made by Mr. Cooke. The
writer made two current readings with Mr. Cooke, and finds by
the rating curve that Mr. Cooke’s readings are accurate in every
respect.

DiscHARGE MEASUREMENTS ON East Fork oF WHITE River at TaNNeHILL Brince, 1910.

|
Date. | Hydrographer. Gage Height. Discharge.

,,,,,,,,, — )

March 27. .. | BT Co0ks, oeiborsias 575 cu. ft.
March 31. . .. | Cooke & Tucker. ... 532.42 cu. ft.
April 13. . .. R. T. Cooke...... 453,09 cu. it.
May 19...... o s scwvi] ok o OO . 307.09 cu. ft.
May 29. ; R. T. Cooke. . 674.42 cu. ft.
June 2. .. ] R. T. Cooke..... 491.94 cu. ft.
June7..... .. ...| R.T.Cooke..... 390.90 cu. ft.
June 12*%. .. . | R. T.!Cooke 421.83 cu. ft.
June 12. . ceveeseno| R. TS Cooke..... 416.37 cu. ft.
June 14.... . i | R. T. Cooke..... 363.11 cu. ft.
June 26. . ... RIT. Cooke...... 223.01 cu. ft.
July 26 . R.!T[Cooke...... 836.19 cu. ft.

July 20. . .. NP T Cooke & Tucker. . .. . 825 feet 638.63 cu. ft.

'Thls menquroment was me ule by float system.
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Gace ReapiNGs oN East Fork or WHiTE RivER AT TANNEHILL BRiDGE, ¥FROM DECEMBER 7, 1009, TO
DecemBer 6, 1910, INcLUSIVE,

|
Day. ‘Dec. [ Jan. Feb.lMar.’Apr. May. | June. | July. | Aug. {Sept. Oct. lNov. Deec.
| | |
7 | 1.3 105 6| .6 .6 | .65/ 6 | 35| .2 | .55]1.1
8 |12 135 | 6| 55| 6| 5| 7| .3 .15‘ 5| 1.05
11 | 1.0 105 | 55| 85| .55| 4 | .5 | .2 | .1 | .65[ .9
20 |11 |79 | .7 |245( 5 | 35| 45| 16| 1 | 6 | .75
TR e T R R R (R G o) SR SRR o e 8 (B
...... 19 |13 (49 | 7 |16 | .5 (1.0 | 35| .3 |82 | 55| .65
¢4 N I T (R B B B R e o T 1 (S
8 120 | .9 |34 (7 (12| .5 | .8 | .3 | .8[120 | 5 [....
9 (19| 8|28 | .65({1.1 ]| 4] 7| 3| .6 [89 | .5 [|.....
IR B (AR ot N Sl (R e e K1 S - (S 1
1.1 §1.0 | .7 |22 ] 8 | 85| 4 | 6] 27| 85|88 | b6 |...
70 | 8 | .6 |18 | 55| 95| 45| 65| .2 | 25|29 5 ...
A T A B0 T T i ) O (T 1) B G e | s
|71 |80 | 5 [1:6 | 58 |105| 4 |12 | (15| 15|19 | 45 [.iiil
71 |98 | 5 (1.4 | .5 | .0 | .35(1.6 | 15| .15|1.6 | .45 |......
5.5 H 1115 H l .g ‘ .s7>5 .35‘245 i '(1)2 %5};5‘ b7
3.4 |5. X A 6 1w 4| s 05 acl1. 45 |......
1.5 7.6 (2.8 [ 96| .7 | .7 | .2 |10.4 | 05| 05 (1.1 | .4 |...00
1.8 V9.6 |1.8 |1.08]| .8 | 76| 9574 | 05} 3110 | -4 li..
1.3 |86 |17 |12 | 05| .7 | 25|47 | .05( .25| 95| .4 |...
1.1 |76 [1.6 |11 |11 | 35| 45|29 | 05| .5 | 96| .4 |......
1.0 (57 (1.9 |15 |11 (1.0 | 25|21 | .03 45| .85 | .4 |...
9 |40 (26 (1.0 (105|225 | .22|51.7( .0 | .35\ .85 | .35 |......
2 gg gi 11<g | .35 }.35: .gz '51.:5\ 1 ,25} gs| gg ,,,,,,
7 122 |21 | 8| 7 |13 | 3 ‘1.2 |3 ! 95 | 85| .85
7120 (1.9 | .9 | .7 |10 | 27|10 | 37| .25| .75| .4
s (18 |42 | 8 | 7| 8| 2|10 | 4| 2| ]| 7
8 |24 7| 65| .7 [1.8 1.0 | 4 | 25| .65(1.2
211 5] 6| .7l 9| 7| 4| 2| 55|13
6 |15 | ) . \‘ 7| 45 55 |
| | |

|
|
|
|
[

StatioN RATING TaBLE FOR East Fork oF WHITE RIvER AT TANNEHILL BRIDGE FOR DECEMBER 7, 1909
10 DECEMBER 6, 1910,

| 1T
Gage Height, Discharge, Gage Height, Discharge, Gage Height, Discharge,
Feet. Cu. Ft. | Feet. fore ol Feet. Cu. Ft.

| = | i
0.0 ‘ 130 [ 0.5 } 436 1.0 772
0.1 185 | 0.6 480 1.1 886
0.2 243 | ‘ 0.7 ; 522 [ 1.2 1,000
03 305 ' 0.8 380 | 1.3 1,114
0.4 372 1 0.9 | 660 .

1

During the year for which these gage readings have been
kept the smallest discharge occurred on August 23, 1910; the
discharge at this fime was 130 cu. ft. per second. On sixty-two
days during the year the discharge was below 372 cu. ft. per second.
During these days the gage registered less than .4 of a foot.
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ProriLe oF East Forg or WHiTE RIvER.

Distance Distance from - .
STATION. | Apart, | Morristown, ]"]?‘g“:‘““'
Miles. ‘ Miles. i
1 | |
Morristown.... .. s enos SR 0 0
Edinburg. .. S 50 50
Columbus. .. . e REEIEN 21 71
Rockford 25 96
Medora - i 30 126
Rivervale . 40 166
Shoals . sgs s s e s e 50 216
Junction, W. Fork...... ... .. | 58 274
Mouth, White River..... | 50 324
|

Power S1TES ON JAST FORK 0oF WHITE RIVER.

The writer traversed the East Fork of White. River from
Columbus to the junction with the West Fork, and the Muscata-
tuck branch from Vernon to its junction with the main branch near
Medora, in Jackson County. On this branch there is no power
worthiy of note. In the upper course above the junction with the
Graham fork there is an insufficient How to warrant development.
Below the junction the stream bed is deeply filled with alluvium
and the fall is exceedingly slight. The flow on this branch is very
irregular. This is due to the lack of forest or glacial deposits at
the head waters of the ftributaries. The tributaries rise on the
Niagara limestone and have bed rock beds. The whole Muscatatuck
basin is approaching maturity in the cycle of erosion, and hence
drains quickly into the streams. Thus heavy floods ocenr in rainy
weather, and during dry seasons the streams practically cease to
flow. An interesting old mill site occurs on this stream at Vernon.
It was known as the Old Tunnel mill. A tunnel was constructed
in the early part of the last century through the limestone and
shale, at the neck of the large incised meander west of Vernon.
This tunnel is about 200 feet long. The meander of the stream
from the upper to the lower end of the tunnel is 2.5 miles. A
small dam below the upper end of the tunnel turned the water
through the tunnel, and twenty-six feet fall was produced. This
was used on a large undershot wheel. The power was used for
grinding flour until 1896. Thé flood in November of that year
backed water into the lower story of the stone mill and the south
wall fell out and erushed the wheel. The mill was never rebuilt.
This power was supplemented by steam power which it was neces-
sary to employ during dry seasons.
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MAIN BRANCIH OF EAST FORK.
’

This stream has not been thoroughly investigated above Colum-
bus, but several powers on this part of the stream have been
visited.

CARTHAGE, RUSH COUNTY.

A small power plant is in operation at Carthage in northwest
Rush County. Blue River is dammed at a point 300 feet above
the Big Four railroad bridge. The dam is built of timber five feet
high. It is built on a foundation of sand and gravel. Glacial
houlders have been placed below the dam to break the force of the
overflow. A canal leads from the south end of the dam to the power
plant one mile down the valley. The canal skirts the bluff on the
southeast side of the stream, while the river makes a wide detour
along the west bluff. The plant is thus located a quarter of a
mile from the river. It is also situated twenty feet above low water
mark on the river. Extreme high water floods the basement of the
plant, but does not get above the first floor. Thus the canal serves
the double purpose of removing the plant from the immediate
vicinity of the river, and of making it possible to locate the plant
above flood stage. However. little advantage is taken of the in-
creased head of water. The fall on the wheel is but six feet. This
could be increased to fifteen or cighteen feet by deepening the tail
race to the river. This would yield about 100 horse-power.

One thirty-seven inch wheel is used which produces forty horse-
power. During dry seasons the supply of water is insufficient for
continuous use. During ordinary stage of .water the power is used
day and night. Tt is employved by the Cox & Cox Milling Com-
pany during the day and by the Carthage Light Company during
the night. This power is owned by Cox & Cox Milling Company,
Carthage, Indiana.

MORRISTOWN, SHELBY COUNTY.

Two miles north of Morristown, on the farm of O. W. Righter,
is the site of a water power which was formerly used by a flour
mill. The mill is now gone and only the remnants of the dam
and race remain. The dam was constructed of wood and glacial
boulders. The canal is similar to the one at Carthage. It skirts
the east bluff of the river for half a mile. but the mill was located
on the river bank below. This power could be restored with a fall
of nine feet. On this fall a power of sixty horse-power could be

4
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produced, except in dry weather. This power is owned by O. W.
Righter, of Carthage, Indiana.

FREEPORT, SHELBY COUNTY.

A well improved small power plant is in operation at Freeport.
An excellent stone dam 5.5 feet high has recently been erected. The
dam is 250 feet long. The power is used for grinding purposes.
The mill is located on the west end of the dam. Three wheels are
in operation. A thirty-six inch wheel is employed, which produces
ten horse-power. This is used for shelling and grinding corn. A
forty-eight inch wheel produces fifteen horse-power, which is used
for crushing corn. A fifty-inch wheel produces twenty horse-
power, which is used to run the flour mill. These wheels are not all
employed at the same time. The power referred to each of these
wheels is the amount used. None of them are used to their full
capacity. Each wheel is capable of producing about twice the -
power employed. This power is owned and employed by H. Balt-
ing, Freeport, Indiana.

EDINBURG, INDIANA.

One of the best dams in the state is located at Edinburg. It
is a stone and cement dam, and was built in 1884 by John Thomp-
son, who then owned the site. The power was used in Mr. Thomp-
son’s large flour mill. It has not been in use for several years.

The dam is 225 feet long and seven feet high. A short race
increased the head to eight feet. Both race and dam are in good
repair. The flow here is approximately half the flow at Tannehill
bridge, which is eight miles down the river. According to the data
taken within the past year, the discharge at this point would be
65 cu. ft. per second at a minimum, and of 186 feet per second for
nine months in the year. This discharge on the eight foot fall
would yield 135 horse-power (practical), which is 80 per cent. of
the absolute power.

TANNEHILL BRIDGE.

This power site is located one mile west of Taylorville, Bartholo-
mew County. The power has been used in former times and the
mill, dam and race are still in fair repair. The dam is constructed
of brush and poles. It is 5.5 feet high. The race is one-fourth
mile long and the fall at the wheel was 8 1-3 feet. From the year’s
data at this point the minimum discharge is 185 cu. ft. per second.
For only 62 days during the year did the discharge fall below 340
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cu. ft. This would produce a minimum of 140 horse-power on the
8 1-3 feet fall, or 257.5 horse-power, when the discharge was 340
cu. ft. per second.

For four miles from Tannehill to Lowell the fall in the river is
heavy. From the crest of the dam at Tannehill bridge to the foot
of the ripple at Lowell is a fall of 19.2 feet. The conditions for
building a canal along the east bluff of the river between these two
points are ideal. The soil is a clay and the bluft is very little dis-
sected by valley tributaries to the river. A dam twenty feet high
could be constructed at the point where the present dam stands.
The river at this point is 140 feet wide, and the dam would be 400
feet long. The canal could be extended along the east bluff to
Lowell, and there a fall of 33.7 feet would be realized. If two
feet were deducted from this for canal flow, the actual fall would
be 31.7 feet. The minimum flow of 185 cu. ft. per second on 31.7
feet fall would produce a practical power of 533 H. P., and with
a discharge of 340 cu. ft. a power of 979.8 H. P. would be pro-
duced. The Indianapolis, Columbus and Southern Traction Com-
pany have control of this power site. i

Below Columbus there is no developed power. The fall in this
part of the river is very slicht. No abrupt fall occurs, except in the
vicinity of Shoals. However, several small power stations could
be installed in this part of the river. There is an occasional ex-
posure of rock in the bed of the river, which would form an excel-
lent foundation for a dam.

Such an exposure occurs under the Pennsylvania Railroad
bridge at Rockford, three miles north of Seymour, in Jackson
County, section 31, T. 7 N., R. 6 E. This exposure is at the base
of the knobstone. The stone is Rockford goniatite limestone. Tt
is but two feet thick, and is of little use for dam construction.
However, the bed rock forms an excellent site for a dam. The
river is 200 feet wide. The east bank is near the bluff, which rises
gradually to the upland. The west bank is about thirty feet in
height, and the wide valley oceurs beyond it. A head of 15 feet
could be procured at this point.

Another outerop of rock occurs about four hundred feet below
the mouth of Muscatatuck in Washington County. section 22, T. 4
N, R. 2 E. The river sweeps into the south bluff exposing the
knobstone shale. This shale forms the bottom of the river at this
point. The south bank is the river bluff, which rises 200 feet or
more above the river. Tt is composed entirely of soft, thin bedded
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knobstone shale. The north bank is about twenty-five feet in height,
and beyond it is the broad valley. The river makes an abrupt bend
on this exposure and is 200 feet wide. A head of 15 feet could
be procured at this point.

At Lawrenceport, in Lawrence County, section 27, T. 4 N,
R. 1 E., is an old dam site. A dam was first built here in 1850, and
the present dam was abandoned in 1890. The head-used was 6 feet.
The south end of the dam is in an exposure of Harrodshurg lime-
stone.  The dam still remains except near the center, where it was
blown out by government emploves. The river is here 200 feet
wide. Good exposures of Harrodsburg and Salem limestone occur
here, which are excellent conercte and building stone. A head of
10 feet could be produced at this point.

WILLIAMS, INDIANA,

A power site is now being developed at Williams in western
Lawrence Conunty.  Af this point the river bed is in river deposit.
The work of construction has becun since this part of the river
‘was investigated by the writer. Ience, it is not known whether
excavation to bed rock was possible at this point or not. The river
here flows near the north bluff. The banks are about forty feet
high above low water. The dam under construction is to give a
head of seventeen feet. This will produce some storage in the
channel, because the fall in the river above this point is very small.
The back water will probably reach sixteen or seventeen miles.
This site is about twenty-three miles above Shoals, and if the
discharge be considered the same as at Shoals the minimum power
for the time records have been kept at Shoals can be computed.
The minimum discharge at Shoals during this time was 215 cu. ft.
per second on December 15 and 16, 1904, On a head of seventeen
feet this discharge would produce 332 horse-power. However, if
340 cu. ft. per second be considered available, 525 horse-power can
be produced regularly. High stages of the water will interfere with
this power by lowering the head. A twenty foot stage of the river
will practically eliminate the head. The particular advantage of
this site is in the height of the river banks. They will retain a
twenty foot stage above the dam in the immediate vicinity of the
dam.

The power from this point will be used at Bedford and in the
quarry district about Bedford.
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SHOALS, INDIANA.

The most favorable power site on the East Fork of White
River is at Shoals, Martin County, Sec. 30, T. 3 N., R. 1 W., where
the river flows over an exposure of Mansfield sandstone. This stone
forms the bed of the river for several hundred feet above and
helow the B. & O. bridge. The river is very rapid at this point. Tt
is 375 feet in width. A fall of approximately 6 feet occurs within
the mile on the great bend at Shoals.

A line eof levels from near the point where the B. & O. R. R.
begins to parallel the river west of West Shoals, and a point near
the Pinnacle showed a fall of 5.86 feet, when the river was 4.1 feet
above low water mark. The fall would be increased if the river
were nearer the low water mark. This fall has been measured
by other parties, one of which found it to be 7.92. The fall in ordi-
nary stage of water is approximately 6 feet. The river bed hetween
the Pinnacle and the B. & O. R. R. bridge is of Mansfield sand-
stone, and forms an excellent foundation for a dam.

Two plans for developing this power have been suggested upon
careful investigation of the topography of the region. Tt is
found that the height of the dam at the point indicated on the
map. Fig. 4. should net exceed ten feet because of injury by over-
flow to low lying lands above. Such a dam could bhe cheaply and
casily built at this point. It is then necessary to conduct the water
across the meander to a point at the foot of the fall where an ab-
rupt fall of 16 feet would be obtained. Two routes for this channel
are indicated on map, Fig. 4. A\ canal along route A would be
easily constructed. The excavation would be entirely in alluvium
and the depth would nowhere be great, as shown by the map.
This route, however, presents certain difficulties, which are over-
come in route B. The whole system, except a short distance near
the middle, would be below flood stage of the river. This would
increase the cost of maintaining a canal. The power house must
also be in low land, which would inecrease the cost of constructing
it. This canal would be about one mile in length.

A canal along route B would penetrate the hill at a point above
the Pinnacle, where two small tributaries to the river have well
begun the work. One of these tributaries has cut a gorge on the
west side of the hill, while the other has cut a gorge on the east
side directly opposite. The entire canal would be excavated in
Mansfield sandstone. except a short distance at each end. About
650 feet would have to be tunneled. The cost of constructing this
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canal would be much greater than that of constructing the other.
but the cost of maintenance would be greatly lessened. The power
house could be located on the high ground near the west end of the
tunnel.

With a head of sixteen feet and a discharge of 215 cu. ft. per
second, 313 horse-power would be produced. A discharge of 340 cu.
ft. per second would produce 495 horse-power.

HINDOSTAN FALLS. .

Eighteen miles by river below Shoals occurs the Hindostan
Falls, where another fall of approximately six feet occurs. This
fall is abrupt, over an exposure of Mansfield sandstone. The bed
of the stream both below and above the fall is of Mansfield sand-
stone. This makes an excellent foundation for a dam. At the time
of investigating this site, the river was high and the fall was largely
distributed. A line of levels for one-cighth of a mile above and an
equal distance below the fall showed only 3.7 feet fall. However,
the actual fall at low water is approximately 6 feet. A fifteen foot
dam constructed at the crest of this fall would pond the water
almost to the foot of the Shoals fall. Such a dam would injure
some low lying land above. However, it would produce an abrupt
fall of 21 feet. The discharge at this point can be considered the
same as that of Shoals. With a discharge of 215 cu. ft. per second,
and the fall of 21 feet, 410 horse-power will be produced. A dis-
charge of 340 cu. ft. per second will produce 649 horse-power. This
power would be interfered with by a high stage of the river. A
stage of 20 feet would practically eliminate the fall.

It has been proposed to combine the Shoals and Hindostan
falls. This could be done by constructing a fifteen-foot dam at the
mouth of Beaver Creek (Fig. 4), and a canal from that point
across the country to Hindostan. This canal would be about four
and a half miles long. The writer has not investigated the country
for a canal route. However, if such a canal could be built, a fall of
about 37 feet could be obtained. Fifteen feet of this fall would
be on the dam, eighteen feet from the dam to the crest of Hindostan
falls, and six feet on Hindostan falls. Two feet must be deducted
for canal flow. With a discharge of 215 cu. ft. per second, 723
horse-power could be produced on this fall, and with 340 cu. ft. per
second, 1,144 horse-power could be produced.

The fall on the river from Hindostan Falls to the junction of the
west fork is very slight. No power could be developed in this part
of the river.
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WEST ForK OF WHITE RIVER.

The West Fork of White River is very similar to the East
Fork. It rises by many tributaries on the Niagara escarpment in
Randolph, Delaware, Madison and Tipton counties. Its source is
within the Wisconsin glacial area. It flows in a general southwest-
erly direction throughout its course, and unites with the East
Fork at the southwest corner of Daviess County. Its entire course
lies within the glaciated areas. It leaves the Wisconsin glacial area
near Martinsville, and flows in the Illinois glacial area from there
to its junction with the East Fork. Below Martinsville is a great
valley train from the Wisconsin glacier. Because of the glacial
drift above, and the valley train below, rock exposures are rare.
These occur where the river meanders into one of its bluffs. The
river crosses all the rock formations of the State, except the Ordo-
vician, and in the Knobstone, Mitchell and Mansfield plateaus,
bluffs of solid rock are seen continually from the river, yet the
river seldom cuts into one of them.

The valley is broad and flat. The banks of the river range
from ten to fifty feet in height. These banks are usually composed
of clay, sand and gravel. The bottom land is very valuable farm
land, although much of it is subject to overflow. As before stated,
these conditions hinder the full development of water power.

Statistics from the United States Weather Bureau show the
average rainfall for the basin of the West Fork of White River
to be about 39.5 inches per annum, for the past ten years. The
United States Geological Survey maintained a river gaging sta
tion at Indianapolis on the main branch of the West Fork during
part of 1904, 1905, and part of 1906; and at Cataract, on Eel
River, a tributary to the West Fork of White River, during part
of 1903, 1904, 1905 and part of 1906. The writer continued the
observations at Cataract from June, 1909, until the present time.
He also established a gage at Maysville, three miles and a half west
of Washington, in August of 1909. Daily gage readings were
taken at this point until December 18, 1909. The result of these
observations follow:
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WHITE RIVER (WEST BRANCH), AT INDIANAPOLIS, IND."

This station was established May 6, 1904, by E. Johnson, .Jr.,
assisted by F. W. Hanna. It is located in the central portion of
the city on the bridge of the Cleveland, Cincinnati, Chicago and
St. Louis Railway. A standard chain gage is attached to the down
stream side of the bridge, the scale being graduated to feet and
tenths on the down stream side of the binding tie. The length of
the chain from the end of the weight to the marker, which is
outside the ring, is 37.10 feet: The gage is read twice each day
by J. D. Burk. The chain and weight are kept at the water soften-
ing plant of the Kingan Packing Company, located one hundred feet
down stream from the right abutment of the bridge. Discharge
measurements are made from the down stream side of the through
Pratt truss bridge of three spans, to which the gage is attached.
The initial point for sounding is the down stream inner face
of the right abutment. The channel is straight for about 500
feet above and for 1,000 feet below the station. The current is
direct, but sluggish in low stages. The right bank is moderately
high and seldom overflows. The left bank is high, covered by build-
ings, and never overflows. All the water passes between the abut-
ments of the bridge. The bed of the stream is composed of gravel
and sand, and is fairly permanent. There are three channels at
all stages. At low water the current is too sluggish to permit of
very accurate measurement. Bench mark No. 1 is the south cap-
stone of the ballast wall of the right abutment. TIts elevation is
36.51 feet above the datum of the gage. Bench mark No. 2 is
the down stream top edge of the fifth cross-girder from the right
abutment of the bridge. TIts elevation is 36.54 feet above the datum
of the gage.

The observations at this station during 1904 have been made
under the dirvection of K. Johnson, Jr., District Hydrographer.

DiscuarGE MEASUREMENTS oF WHITE River (West Branch) ar INpIANAPOLIS, IND., IN 1904.

' ' M
| 7 Area of |80 Gage Dis-
DATE. Hydrographer. “F"hth' Section, \f:‘)c"f' Height, | charge,
8- |Sq. Feet.| g Pe" | Feet. | Sec.Ft.
1 Sec.
{
May 6, | Johnson & Hanna.. .| 265 | 1,423 | 0.81 | 8.80 1,147
June 17....... F.W. Hanna. ... 256 1,324 65 | 8.45 | 866
July29...... F. W. Hanna. . 2 | L1 | 34 | 7.53 | 380
August 23...... F.W. Hanna. ..... .. 233 1,210 41 7.85 495
September 14. ... coea] B W. Hannn.....- .. | 223 1,042 | .23 7.20 240
Getober21Y. . .o.vcov...| . W. Haona. ...... 68 150 | 1.43 7.30 216
November 4*.... . ... ... i F.W. Hamna...... . 68 131 1 1.49 7.20 195
| |

*Measurement made from boat and cable one mile below station.

1t Water Supply and Irrigation Paper, No. 128, pn. 80-90,
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MeaN Daiy Gace Heigur, ix Feer, oF WHiTE River (West BRANCH) AT INDIANAPOLIS, IND., 1N 1004,

| 1
|
Day. Mar.* | Apr.* | May. | June. ‘ July. Aug. Sept. Oct. Nov. Dec.
s i s s 0 |
‘ |
1 18.85 . 8.90 5.30 7.50 7.30 7.40 7.20 7.10
£ 21.66 . : 9.50 8.45 7.45 7.30 7.10 7.20 7.10
3 20.90 |........ | 9.20 8.35 7.40 7.30 7.30 7.20 7.10
1 14.71 .. 9.10 | 8.25 7.40 7.20 7.30 7.20 7.10
| ARREERIR T TN, e S T e 9.10 | 8.20 7.40 7.20 7.30 7.20 7.10
6 8.8 | 875 | 8.20 7.35 7.25 7.25 7.20 7.10
i [ 8.7 | 8.60 9.10 7.35 7.30 7.25 7.20 7.10
S, 8.70 | 8.40 | 9.50 7.35 7.30 7.20 7.20 6.75
9 8.70 | 8.30 | 9.45 7.30 7.25 7.20 7.30 6.70
8.70 8.30 9.20 7.30 7.20 7.20 7.25 7.10
8.60 8.20 | 8.90 7.40 7.20 7.50 7.20 7.10
8.50 8.20 | 8.70 7.30 7.20 7.50 7.20 7.10
.......... 8.50 8.10 8.50 7.25 7.20 7.40 7.20 7.10
8.40 8.10 8.40 7.20 7.25 7.40 '7.10 6.90
............ 8.40 8.00 | 8.20 7.15 7.20 7.30 7.20 6.95
8.40 8.10 8.10 7.20 7.20 7.30 | 7.20 7.00
8.40 8.50 8.00 7.20 7.20 7.30 7.20 7.15
| 8.50 8.50 | 8.00 7.10 7.25 7.30 7.20 | 7.15
..... | 8.70 8.70 | 7.90 7.20 7.30 7.30 o201 710
8.90 9.10 | 7.90 7.50 7.55 7.30 7.20 l 7.10
9.10 9.60 | 7.85 7.8 | 7.35 7.30 7.20 7.10
,,,,, 9.10 9.60 5.00 8.20 | 7.30 7.30 7.20 7.10
8.80 9.00 8.00 8.00 7.30 7.30 7.20 7.20
o 8.70 8.90 | 7.8 7.65 7.30 7.30 -] 7.20 7.50
" 8.70 8.55 7.80 7.60 740 | 7.25 7.20 7.60
21.42 8.60 8.45 7.70 7.40 7.70 | 7.25 7.20 7.70
24.74 . 8.70 8.40 7.65 7.35 7.60 | 7.25 7.20 9.20
b [y 1 I S 8.70 8.30 7.60 | 7.30 7.60 | 7.20 7.10 9.70
T s Bosi 8.80 8.30 | 7.55 7.30 7.600 | 7.10 7.10 8.75
i 1y [ gl RO 8.80 8.30 7.50 7.25 7.60 '] 716 7.10 8.45
V. 18.280) s 8.90 | 7.50 | 7.30 [ 7.15 8.50
i ! |

|

*Readings March 26 to April 4 reduced from readings of Kingan gage.

Raming Tasre vor Waite River (West Branch) ar INpiaNapouis, INp., ¥roM May 6 10 DECEMBER

31, 1904.
T 1 T
Gage Height, Discharge, Gage Height, = Discharge, | Gage Height, Discharge,
Feet. Sec.-Ft. Feet. Sec.-Ft. Feet. Sec.-Ft.
7.0 | 184 [ 7.7 \ 425 8.4 | 840
3 211 7.8 [ 475 8.5 | 910
7.2 240 | 7.8 i 525 X 8.6 990
7.3 271 8.0 { 580 8.7 | 1,070
7.4 304 | 8.1 640 8.8 1,150
75 340 82 ! 700 8.0 1,240
7.6 380 8.3 | 770 9.0 1,330

The above table is applicable only for open channel conditions.
It is based vpon seven discharge measurements made during 1904,
It is well defined hetween gage heights 7.2 feet and 8.8 feet. The
tahle has heen extended beyond these limits.

DiscHARGE MEASUREMENTS oF THE WEsT Braxcr or WHiTE River at INpiaNaronss, INp., 1N 1905.12

' R -
Area of |y, a0 | (Gage Dis-
Date. Hydrographer. \?,‘d:h Section ‘ ‘Fi“"‘;‘ryv [ Height, | charge,
908 | STt Sel:: Feet. [ Sec.-Ft.
. e N L ’ ——— T By
March 15. | 8. K. Clapp. . 250 1,415 1.00 8.80 1,408
May 13..... M. S. Brennan . 328 2,836 3.04 13.30 8, 626
June 14... . e S. K.Clapp ... .. 243 1,277 57 8,05 730
September 11. .. M. S. Brennan. . 272 1,452 .98 8.08 1,427
October 18. . .. .| M. S. Brennan. . ...| 239 1,234 50 | 7.94 621
| | |

'* Water Supply and Irrigation Paper, No. 169, pp. 83-84.
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Damy Gace Heiwgar, 1N Feer, o West Branca oF WaiTE River AT INpiaNApouis, IND., FOr 1905.
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Nore.—Ice conditions unknown: discharge applied as for open channel.

StatioN RATING TaBLe For WesT Branca o Waite River At INpiaNarouts, IND., FROM JANUARY 1

10 DECEMBER 31, 1905.

NHFORONFLSCHWSIND
b beio fo kot i ko Fackachet

B S T S ™ )

Nore.—The above table is applicable only for open channel conditions. It is based on 10 discharge
measurements made during 1904-5. It is well defined between gage heights 7.2 feet and 9 feet.

table has been extended beyond these limits, being based on one measurement at 13.3 feet.

The
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DiscEarGE MEASUREMENTS oF WEsT Branca or Waite River At INDIANAPOLIS, IND., IN 1906.1*
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Dawy Gace Herear, 1IN Feer, or West Branca oF WHITE River AT INDIANAPOLIS, IND., FOR 1906.
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Note.—Discharge probably unaffected by ice conditions.

13 Water Supply and Trrigation Paper, No. 205, pp. 66-67.
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RaminG Tasre ror West Braxca or WHite River At INpiaNarours, INp., ror 1906,

Gage Dis- Gage | Dis- Gage Dis- Gage | Dis-
Height, charge, Height, charge, | Height, charge, Height, charge,
Feet. Sec.-F't. IFeet. See.-Ft. Feet. See.-F't. Feet. Sec.-Ft.

6.9 240 8.2 1,080 9.5 | 242 | 116 5,820
7.0 280 8.3 1,170 9.6 2,540 11.8 6,230
79 325 | 8.4 1,260 || 9.7 2,670 || 12.0 6,650
78 375 8.5 1,350 9.8 2,80 || 122 7,000
7.8 4 430 8.6 1,450 || 9.9 2,930 ; 12.4 7,540
7.4 490 [ 1,550 || 10.0 3,070 l 126 | 8,000
7.5 550 8.8 1,650 | 10.2 3,350 || 128 | 8,470

- 7.6 615 8.0 1,750 || 10.4 3,650 13.0 8,950
7.7 680 9.0 1,850 | 10.6 3,970 | 14.0 11,570
7.8 750 9.1 1,960 | 10.8 4,310 || 15.0 14,570
7.9 830 9.2 2,070 | 11.0 4,670 16.0 18, 000
8.0 910 9.3 2,180 1 11.2 5,040 16.5 19,830
811 990 9.4 2,300 | 11.4 5,420

Nore.—The above table is applicable only for open channel conditions. It is based on five discharge
meisurements made during 1906 and on the form of the 1905 rating curve. It is not very well defined.

During the time the records have been kept at this station,
the lowest discharge of 1904 occurred on December 8, 9. 14 and 15.
The gage at this time registered less than 7.0 feet. and the dis-
charge was less than 184 cu. ft. per second. An equally low
stage of the river occurred in February, 1905, when for twenty
days the discharge was 180 cu. ft. per second or less. The lowest
stage in 1906 occurred on the last day of which the record was
taken. At that time the discharge was 260 cu. ft. per second.

LOWER EEL RIVER AT CATARACT, INDIANA.®

This «tation was established August 6, 1903, by K. Johnson, Jr..
assisted by 1. R. Stockman. Tt is located six miles from Clo-
verdale, Ind., and one-half mile southwest of Cataract, Ind. It
is 300 feet above a dam, below which there is a fall of 35 feet
The gage is a 3 by 6 inch oak timber, securely fastened to the
west abutment on the down stream face. It is marked by brass-
headed nails and reads from zero to 10 feet. The gage is read
once each day by Joe Steiner. Discharge measurements are made
from the upstream side of the single-span, covered highway
bridge, which has a length between abutments of 128 feet. The
initial point for soundings is the face of the left or west abutment
at the coping on the upstream side. Distances are marked by wire
nails and painted figures on the guard rail on the upstream side
of the bridge. The channel is straight for about 500 feet above and
300 feet below the bridge. The current varies from swift to rather
sluggish. Both banks are high and rocky and will not overflow.

" Water Supply and Irrigation Paper, No. 98, pp. 218-219,
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The bed of the stream is a smooth rock ledge, nearly level between
the bridee abutments.

Beneh mark No. 1 is a wire nail in the root of a small eln
tree on the north side of the road approachinug the bridge on the
west side of the river about 50 feet from the bridge. Tts elevation
above the zero of the gage is 12.60 feet. Bench mark No. 2 is a
wire nail in the root of a large oak tree in the pasture on the
west of the river 300 feet from the bridge and 20 feet from the
fence which hounds the south side of the road appreaching the
bridge. The elevation of this bench mavk is 27.20 feet above the
zero of the gage.

The observations at this station during 1903 have been made
under the direction of E. Johnson, Jr., district hydrographer.

.
DiscHARGE MEASUREMENT OF LoweErR EeL RIVER AT Cataract 1N 1903,

DATE. Hydrographer. | (mze Helghl ‘ D\l:cphurge
August 6. .. cons anssmanasconn] B JODNSON; IF. . 2.60 ‘ 1,479
T TN Mt o N | E. Johnson, Jr......... » 1.30 1 127
September25......................... L.R. Stockman... - 1.04 14
March 24, 1910 .. . . g W. M. Tucker. .. ... 1.25 | 50.25*

*This discharge measurement was made as a check on the measurements made in 1903 and was
found to fit the curve very closely. A rating table was then formulated from these four measurements.
This rating table follows the 1900-10 gage readings. It is not very well defined, but should be accurate
up to 2.6 feet. .

MeaN Dawy Gace Heigar, 1N Feer, o Lower EeL River at Cataract, IND., For 1903.

Day. Aug.  Sept. Oect. | Nov. Decz. | Day. Aug. | Sept. ‘ Oct. | \70\ ’ Deec.
| F
I DEaR 1 1
| 1.20 1.10 | 1.20 1.30 | iy g s 19 1 G R 1B | 1.20 1.30 1.30
2 1.15 1.10 [ 1.20 1.25 18.. 1.20 1.30 | 1.20 | 1.30 1.30
Faics ; 1.15 1.10 | 1.20 1.30 19.2 1.10 i 1.30 | 1.15 ) 1.30 1.40
4. Vadla 1.20 1.30 1.20 1.30 | 20 1.10 1.15 1.20 1.30 | 1.60
5 : 1.15 1.20 1.20 1.30 || 21.. 1.10 1.15 1.30 1.30 1.60
6. 2.6 1.00 1.30 1.20 1.30 1| 22.. 1.10 1.25 1.20 1.20 1.60
7 2.00 1.00 2.50 1.20 1.35 1 23... 1.10 1.20 1.20 1.25 1.60
8 1.55 1.00 2.70 1.20 1.35 24 1.10 1.20 1.20 1.20 1.60,
9 1.50 1.00 2.20 1.00 1.35 || 26 1.10 1.15 1.20 1.30 1.60
10 1.40 1.00 2.10 1.20 1.35 || 26 1.10 1.15 1.20 1.30 1.60
11 1.35 1.00 1.20 1.20 1.40 || 27 1.10 1.1 1.20 1.25 1.40
12 1.39 1.00 1.15 1.39 1.49 28 1.05 1.15 1.20 1.20 1.40
PO int oo 1.20 1.10 1.15 1.40 1.30 | 29. 1.20 1.10 1.15 1.30 1.40
WSr, ok 1.20 1.10 1.15 1.30 1.30 ’ 30 1.15 1.05 1.20 1.30 1.40
15. 1.20 1.15 1.60 1.30 1.30 31. 1.20 1.20 1.40
16. 1.15 1.30 1.2 1.30 1.30 |

One measurement was made on May 4, 1904: gage height, 1.28
feet; discharge, 140 see. ft.'®

1 Water Supply and Irrigation Paper, No. 128, pp. 91-92.
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5
)

e, RIVER NEAR CaTARACT, IND., FOR 1904,

MeaN Damwy Gace Heigur, v Feer, or Lower F
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*Ice condition January and February.

tBelow gage.

Note.—The zero of the gage is 0.96 feet below the crest of the dam; therefore when the gage is

below 0.96 all the water flows through a small flume.

Dany Gace Heigar, v Feer, oF Lower EeL River ar Cataract, IND., For 1905.'
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Damy Gace Heigar, IN Feer, or Een River AT Cataracr, IND., For 1906.'7
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Nore.—River frozen February 4th to 9th.
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64 REPORT OF STATE GEOLOGIST,

RaminG TaBLe ¥or Lower Eer River ar Cararacr, IND., vor 1903 1o 1910,

Gage Dis- Gage Dis- ; | Gage Dis- | Gage Dis-
Height, charge, Height, charge, || Height, charge, Height, charge,
‘eet. | Sec.-Ft. | Feet. Sec.-Ft. || Feet. Sec.-Ft. || Feet. Sec.-Ft.
\ ' |
1.0 10| 1.8 638 | 2.6 1,479 3.3 2,205
ok | I 21 i 1.9 742 2.7 | 1,585 3.4 2,311
12| 50 | 20 845 2.8 | 1688 35 2418
1.3 127 | 2.1 948 2.9 1,790 3.6 2,527
1.4 212 | 2.2 1,050 3.0 1,893 3.7 2,633
1.5 | 320 | 2.3 1,157 3.1 « 1,996 3.8 2,753
1.6 428 | 2.4 1,263 3.2 2,008 3.9 l 2,873
1.7 l 32 | 25 1370 '
|

Note.—This table is based upon five discharge measurements made during 1903, 1904 and 1910,
It is fairly well defined between 1.0 foot and 2.6 feet. It has been extended beyond this limit,
Beyond 3.9 feet the curve is considered a tangent with a difference of 120 per tenth.

During the time the records have been kept in this station,
there have heen periods when there was practically no discharge.
These periods occurred when the gage registered less than 1.0 feet.
Four such periods occurred in 1904, from July 26 to August 20;
Sept. 8 to 16; Oct. 29 to Nov. 8; and Nov. 27 to Dec. 24. During
1905 and 1906 no such periods occurred. During the year June
18. 1909. to June 18, 1910, the gauge never registered less than
one foot. .

WEST FORK OF WHITE RIVER AT MAYSVILLE, INDIANA,

This station was established by W. M. Tucker, July 31st, 1909,
at the Washington Waterworks plant at Maysville, Indiana. It
was a chain gage and was attached to a cedar pole firmly braced
and anchored on the east bank of the river near the waterworks
engine room. The datum of this gage was 27.89 feet below the
sill of the second door from the southwest corner along the west
side of the Washington Waterworks plant. The river at this
point has a straight channel for a half mile above and below the
gage.  The river bed is composed of sand and clay. The gage
was read daily by Gus Gutch, chief engineer of the Washington
Waterworks Company, from August 1st, 1909, until December 18th,
1909, when the gage was damaged by ice., The gage has not been
re-established. The single current reading was taken from a boat
and cable, directly across the river from the gage.
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DiscHARGE MEASUREMENT ON WEsT BrancH oF WHitE River AT MaysviuLe, IND.

Width of Gage Dis-
Darte. Hydrographer. River, Height, charge,
Feet. Feet. Sec.-Ft.
‘ |
August 1, 1909 T | W. M. Tucker. .. ; 230 10.0 | 1,636

Dawy Gace Hergar, ix Feer, oF THE West Fork oF WHITE RIVER, AT MAYSVILLE, IND., FROM AUGUST 1
10 DECEMBER 18, 1909.

l -
Dary. "Aug. ‘ Sept. = Oct. I Nov. | Dec. I Dary. Aug. | Sept. | Oct. | Nov. | Dee.
| | |
| | |
W5 84 | 7 a2k e 87.| 7.5 7.0| 8.5
120 84 | 7.3 | 9.0 | 11.9 || el 74 279 [ 89
115 ) s5ders | o] 1l 8.7 74 7.3 | . 030}
T W B g T R T | 8.8 [ %8 73| 9.9
i R SR B R S TR 8.6 |12 7:8:] 9.0
103 18,87 .21 8.8 | 10.8°4| 8.6 | 6.9 811 08
0.8 “g 04 ] wzasl - 8i0. 1210:8 8.4 73 T e T
9.5 | -0 A8.8 1 e 82n| 7.3 8.6 | 1.09 |.
9.3 |\ 27l 0] s st i s ST AT 1901041878
9.0 |1 27 [asy - 8L D TR A U R TR e
88| 7.8 1 &8 | B3 * - A e B ST U
8.7 71 6e | ae ] 124] SRRl ML 2189 I
86| 82 | 68 | 84 | 150 SiEfaral 1006 | 150 0. ...
8.5 | Baslfao<iwg gelfns 8.4 154%™ 10.1 ] 13.81.......
84| 79 | 68 | 82 | 18.6 | 8.3 S R T
P o ] | - T TR I .
|
*No record

The lowest discharge occurred at this station from Oectober
10 to 16, but since an insufficient number of current readings were
taken to determine a rating table, the discharge at this time can-
not be determined. This data will be of interest if this gage is
re-established and a rating table determined.

ProriLE oF WEST BRANCH orF WHITE RIVER.

2 { Distance Distance from . :
StafroN. | Apart, Noblesville, | Elevation,

| Miles. Miles. ‘ 295

\‘ |

| [
ST TEET e Jo e S 4 s T 0 0ar] 741
Indianapolis................. 34 34 | 675
Martinsville. ... 43 77 | 600
38 115 540
32 147 506
38 185 476
BRI . sk 65 - 29 214 445
Washington (B. & O. bridge).. | 25 239 419
Junction (E. Fork)............ 17 250 +——— 400
Mouth (White River).............ooovvneninnennns| 50 306 376

15]
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Power S1TES oN THE WEST FORK oF WHITE RIVER.

The writer traversed the West Fork of White River from No-
blesville to its junction with the East Fork. The fall in this
part of the river is very uniform. The profile of the river shows the
fall to average about two feet per mile near Noblesville, and about
one fool per mile near the junction with the East Fork. There
are no abrupt falls snch as found at Tannehill Bridge and Shoals
on the Bast Fork. The greatest abrupt fall is at Spencer, where
there is 2.25 feet, on one rippie. FEel River. which enters the main
branch of the West Fork at Worthington, has an excellent power
site at Cataract. No other power site occurs on this tributary

Fig. 5. Upper Fall on Eel River.

except near its mouth, where a small amount of power could be

procured.
CATARACT. *

One-half mile north of Cataract, in Owen County, is the site
of an old power mill. The old mill stands on the west bank of
Eel River at the crest of an abrupt fall twenty feet high, figure 5.
Above the fall is a rapid which adds ten feet to the abrupt fall.
At the head of the rapid, which is about fifty yards in length, is
a concrete dam which adds four feet more to the fall. A concrete
race leads the water from the pond above the dam to the mill, where
a fall of thirty-four feet occurs. This is a splendid site for a power
plant, but it is not employed at the present time, and the mill is rap-
idly decaying.
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Another fall occurs one-half mile down stream, figure 6. This
fall has approximately the same fall as the former. The entire
fall from the crest of the dam above the upper fall to the pond
below the lower fall is eighty feet. Between the falls the valley is
broad and is extended by a tributary from the northeast. Both
the falls occur in Mitchell limestone, which is well exposed at the
falls and in the bluffs. The amount of water available at this
point is too small to depend upon for continual power. However,
the facilities for storage are good. A dam 45 feet high located -
above the lower fall, as indicated in the topographic map, figure
7, would pond the water to the crest of the present dam above

Fig. 6. Lower Fall on Eel River.

the upper fall. The edge of the pond would follow the eighty foot
contour. It would cover .31 of a square mile, or 198.4 acres. The
capacity of this pond would be 222,606,635 cu. ft.

Along the crest of the ridge south of the lower fall is a saddle
which is so low that it would form a spillway if a pond were
constructed as indicated above. The water would then escape
through the valley which enters the main valley below the lower
fall. This spillway could be dammed very easily. However, the
storage basin could be enlarged by damming the tributary valley
at the point indicated on the map. This dam would be 35 feet high.
The pond formed by this dam would cover .131 of a square mile,
or 83.84 acres. The capacity of this pond would be 54,560,455
cu. f{. The whole reservoir would cover .441 of a square mile. or
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282.24 acres. The entire capacity of the reservoir would be
277,167,090 cu. ft.

Frem the gauge reading and rating table it is caleculated that
the entire runoff for the year 1904 was 22,351,690,000 cu. ft., or
enough to fill the reservoir over eighty times. If this runoff could
have been controlled and used regularly it would have produced
over 5,000 horse power continually on eighty feet fall. However,
it is evident from the gauge readings that the monthly discharge
is very irregular. The following table shows the monthly discharge :

ADBUREY T Ieec7 fie b 5w o 41075 0 e e 6 2,863,555,200 cu. {t.
FOBIATY . < evivsitss s movtns b sadlhs sess 5,053,708,800 cu. ft. -
BARPOR * i< svdais ann v a oy CHEs e s RaN ] (,497,020,800 cu. ft.
APPIL. L arain st i s ae s g iAot Ts 3,936,988,800 cu. ft.
. [ T SR M AN R R S U Lty 2,285,798,400 cu. ft.
417 (i e g A W o S T ] 580,089,600 cu. ft.
b e R R R R e R 04,262,400 cu. ft.
T g [ e e PP e e M 24,537,600 cu. ft.
N DTN e LA v T e s e m s e 144,460,800 cu. ft.
1851757 17 i Sy il G il W 4 T 111,801,600 cu. ft. -
A O ) I o e T R s ke e ps e 20,227,600 cu. ft.
BTy o] A A SRR R RN NS e £ 739,238,400 cu. ft.
4 1) ) MR S S il T S A 22.351,690,000 cu. ft.

These figures show that no monthly discharge between June
and December was sufficient to fill the reservoir. . If this water be
retained in the reservoir a reduction must be made for evapora-
tion. In this latitude the evaporation from water surfaces is
about forty inches per year. During the dry summer months the
evaporation would be heavier than during the winter months.
The evaporation during these months is about four and one-half
inches per month. This depth over the surface of the reservoir
(.441 sq. mi.) amounts to 4,610,390 cu. ft. Thus, this amount must
be deducted from each month’s discharge. The following table
shows the reduced amounts from June to November, inclusive :

L R A e g Y e s 575,479,210 cu. ft.
3 1 A 89,652,010 cu. ft.
APIPTREL sl s R Rr 7 s S aleis s o ks oo o s sy 19,927,210 cu. ft.
T S SRR A oo p o TS 139,850,410 cu. ft.
TR e R R R s Ve, oo e A e S 107,191,210 cu. ft.
NOYEDEr el s 22 U ad L AT A NS 15,617,210 cu. ft.

Since the month of November had the minimum discharge,
the amount of power, which could be produced continually during
the month on the eighty feet fall, will be considered. To reduce
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this discharge to a continual discharge per second during the
month the total discharge is divided by 2,592,000, the number of
seconds in a month of thirty days. Using this quotient in the
formula di-“c‘“""!el;‘ feetfall  — practical horse power, the power
which could be produced is found to be 43.81 horse power.

In the above calculation the water stored in the reservoir is not
considered to be used. The following calculation shows that almost
250 horse power could have been produced continually during the
drouth of 1904. If the water from the reservoir be used the
head will necessarily fall below eighty feet. Since considerably
more than half the volume of the reservoir occurs within a depth
of twenty feet from the surface, a head of sixty feet will give a
conservalive working basis. To produce 250 horse power on a sixty
foot head, it is necessary to use 122,760,000 cu. ft. of water during
a month of thirty-one days, and 118,800,000 cu. ft. during a month
of thirty days. If the reservoir be full at the end of June and
250 horse power be produced regularly thereafter, the following
reservoir conditions would exist:

In Reservoir Runoff Necessary to In Reservoir
at Beginning During Produce 250 H. at End of
of Month. Month. P. per Month. Month.

151 S DO S 277,167,090 + . 89,652,010 — 122,760,000 = 244,059,100
Augusi ......244,059,100 + 19,972,210 — 122,760,000 = 141,226,310
September ...141,226,310 + 139,850,410 — 118,800,000 = 163,276,720
QOctober ...... 163,276,720 + 107,191,210 — 122,760,000 = 147,707,930
November ....147,797,930 + 15,617,210 — 118,800,000 = 44,525,140
Dec. 1-24..... 44,525,140 + 0 — 91,080,000 =-—46,554,860

This calculation shows that there would have lacked 46,554,860
cu. ft. to have produced the 250 horse power. However, in cal-
culating the monthly discharges, all discharge was neglected when
the gage registered less than one foot. This occurred on seventy
days during the drouth. During this time there was a small dis-
charge. Since the evaporation correction was considered high,
head of water low, and no discharge for the seventy days, it is
probable that the 250 horse power could have been continually
produced.

During the year 1905 no drouth occurred. The gage readings
show the smallest monthly discharge to have been in September.
The discharge during that month was 823,910,400 cu. ft., which
would produce 2,311 horse power for one month. The gage read-
ings for the year do not seem to be accurate, however, for the total
discharge for the year is entirely too high.
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The gage records for 1909-1910 are accurate. The lowest dis-

charge occurred in August and September, 1909. During these
months 500 horse power could have been produced continually.
"~ The general conclusion concerning this site is that from 1,000
to 2,000 horse power could be produced during eight months of
ordinary years and 500 to 1,000 horse power during the remaining
four months. During exceptionally dry years the minimum would
be about 250 horse power. The reservoir is too small to control the
discharge.

MOUTH OF EEL RIVER AT WORTHINGTON, INDIANA.

On Eel River, 250 yards above the highway bridge at Worth-
ington oceurs an old dam site. The bank on the east side of the
river is of Mansfield sandstone eighteen feet high above low water.
'This sandstone cliff forms an excellent abutment for a dam. The
opposite bank is of river deposit, sand and loam, about fourteen
feet high. Remains of the former dam make the river narrow and
shallow at this point. The bed of the viver is solid Mansfield
sandstone. A {en foot dam at this point would not flood the low
land above in ordinary stages of water. Such a dam would back
the water about three miles in the chammel, but would form prac-
tically no storage. The sandstone ledge on the east would form an
excellent foundation for a power house, and a short race could also
be cut into it.

The drainage basin of Eel River above this point is between
five and six times as great as the drainage area above Cataract.
If the discharge is correspondingly large, 1,000 horse power could
be produced for eight months of the year with an average rainfall.

Main BrancH oF WEST FORK.

NOBLESVILLE, IND.

During September, 1909, when this part of White River was
investigated, The White River Light & Power Company of Nobles-
ville was constructing a waterpower plant on White River two
miles north of Noblesville, near the section line between sections
19 and 20, T. 19 N.,, R. 5 E. The river bed at this point is in
glacial drift.  The channel is 700 feet wide. The south bank is
high and slopes gradually up to the south bluff. The north bank
is about twenty feet high and slopes very gently upward up to the
highway which parallels the river on the north. This highway
is forty rods from the river at this point, and is about fifty feet
above low water of the river.
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The dam, when completed, is to be 594 feet in length and
eighteen feet high. Tt is to be built entirely of concrete. The
entire exposed works will be 692 feet, turbine house 96 feet, seven
waste gates 112 feet, spillway 184 feet, distance in embankment
300 feet. The power house is on the north end of the dam. Tt will
probably be necessary to construct a wing dam along the north
bank. The backwater will reach five miles. All the land which will
be injured has been purchased. TFive pairs of horizontal, single
discharge, twin turbines will be installed. Each will have a ca-
pacity of 330 horse power. The entire capacity will be 1,850 horse
power.

The drainage area of the West Branch of White River above
Noblesville is approximately 1,000 square miles. The average pre-
cipitation in this basin for the past ten years was about 39.5 inches
per yvear. The run off in this state is about one-third of the total
precipitation. Thus the runoff from this basin is approximately
thirteen inches per yvear. This would give an average discharge of
the river at Noblesville of 958 cu. ft. per second. If this could
be controlled and used regularly it would produce continuously
1.567 horse power on eighteen feet fall. THowever, the storage
facilities at Noblesville must necessarily be inadequate for storing
the flood water, because the storage hasin is all in the river chan-
nel. Thus during the flood seasons it will he possible to produce
the 1,850 horse power, except when the river is so high that the
head will be reduced by the overflow on the dam. During several
months of the vear, however, the power must be much less than
the average 1,567 horse power. According to the data taken at
Indianapolis during 1905, the discharge for the year represented a
depth of 10.81 inches runoff from the drainage basin. The report
of the United States Weather Burean for the same year gives the
precipitation as above the average. Hence the estimated depth of
thirteen inches runeff is too high rather than tco low. Tn the
short discussion following the data taken at Indianapolis it is shown
that there were several days in 1904 and again in 1905 when the
discharge ran below 180 cu. ft. per second. The discharge at these
times was smaller at Noblesville than at Indianapolis. However,
if it be considered the same, the power at Noblesville during these
periods would have been less than 294 horse power. The data
from the Indianapolis station may not be entirely trustworthy, for
reasons which will be given in a following paragraph. However,
there can be no doubt that the power at Noblesville will run helow
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three hundred horse power for long periods during years of average
rainfall,

There is no developed power on the West Branch of White
River below Noblesville. The fall on the river between the L. E.
& W. Railroad bridge at Noblesville and the West Washington
Street bridge at Indianapolis is 66 feet. Two dams occur on this
part of the river. The Broad Ripple dam at Broad Ripple turns
the water from the river into the canal of the Indianapolis Water-
works Company. This canal conducts the water to the Waterworks
plant in Indianapolis. The Riverside dam at Riverside Park ponds
the water for boating purposes in the park. Each of these dams
is about twelve feet high. The fall on and between these two
dams occupies about half of the fall from Noblesville to Indian-
apolis. This leaves thirty-three feet fall between Noblesville and
Broad Ripple which is not used. The natural environment for de-
veloping this power is as favorable as that at Noblesville, Broad
Ripple or Riverside. Good rock exposures oceur in the bed of the
river near the head of the back water from Broad Ripple dam.
The best site for a dam in this part of the river has not been
determined. However, the convenient market for power in In-
dianapolis and vicinity, should make its development in this part
of the river very profitable. The areat objection to this power, as
is true of all the water power of the state, is its extreme irregularity.

When the Broad Ripple dam was visited on September 12, 1909,
no water was passing. All the water passed into the Waterworks
canal. The river bed below the dam was dry exeept for an occa-
sional small pond. There was no running water in this part of
the river. The river at this point flows on a deep deposit of
glacial gravel in which the underflow is great. Two miles below
the dam a small stream was flowing in the river bed. This stream
was furnished by the underflow. At Riverside dam the discharge
at this time was probably forty or fifty cu. ft. per second. At the
mouth of Fall Creek this discharge was probably doubled, but
the river did not resume its regular flow until the last sewer in
the southern part of the city had been passed. Because the water
is taken from the river at Broad Ripple and discharged into
the river again by the sewers, etec., of the city, the volume of water
in the river, anywhere hetween Broad Ripple and the last sewer
of the city, is not normal. This deficiency gradually decreases down
stream from the Broad Ripple dam. The per cent. of deficiency is
greatest during low stages of the river.
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The gaging station which the United States Geological Survey
maintained at Indianapolis during 1904 to 1906 was located within
the limits of the deficient flow. It was located below the mouth of
Fall Creek but above the large sewers of the city. While the data
from the station, no doubt, is accurate for the point where the
station was located, yet it is evident that it does not represent the
normal discharge for the West Fork of White River in this part of
its course. If the station had been located three miles further down
stream it would probably have shown a considerably greater dis-
charge during low stages of the river. )

Three miles by river below the Union Station at Indianapolis,
between the mouth of Pleasant Run and Big Eagle Creek, is a
half mile of the river in which the fall is greater than is usual in this
part of the stream, and the current is correspondingly swifter.
This is due to the recent cutting off of a large oxbow bend in the
river. A fall of about two and one-half feet occurs on this ripple.
The fall is entirely in glacial gravel, and for this reason is very tem-
porary. It will soon be distributed by an adjustment of the
gravel bed.

WAVERLY, IND.

Throughout the rest of Marion County and Johnson County the
river is very sluggish. No development of power seems feasible
in this part of the stream. An abrupt fall of one foot oceurs at
Waverly, in Morgan County, over the remains of an old mill
dam. A wonlen mill formerly used the power from the river at
this point. The old timber dam is now in decay. By the construe-
tion of a new dam, a head of fifteen feet could be procured here.
This river is narrow and the banks are comparatively high.

Throughout Morgan County the river is flowing on the Knob-
stone formation. Exposures of rock in the bed of the stream are
numerous in the eastern and central parts of the county. These
exposures make good foundations for dams, but the rock is of no
use in dam construction. Tt is comparatively soft sandstone and -

shale.

HIGHROCK.

Highrock is located three miles northwest of Martinsville. An
abrupt bluff of Knobstone sandstone forms the west bank of the
river here. A carding mill formerly used power from the river
at this point, and the remains of the old dam still cause an abrupt
fall of 1.52 feet. The dam is on a foundation of Knobstone. This
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is an excellent location for a power site. At least fifteen feet head
could be procured, and the bluff on the west makes an ideal location
for a plant. The convenience of this site to Martinsville makes it
an extremely desirable location. It is within three-fourths of a
mile of the Martinsville Traction line.

SPENCER, INDIANA.

The West Fork of White River is very crooked and sluggish
between Martinsville and Gosport. The development of any power
in this part of the river does not seem feasible. After passing
Gosport the river becomes swifter. An abrupt rocky ripple occurs
one-fourth of a mile above the highway bridge at Spencer. This
ripple is forty rods in length and in this distance has a fall of 2.25
feet. The entire bed of the stream is on Harrodsburg limestone,
which also forms the south bank of the stream. The north bank is
a deposit of alluvium. The river banks are high. Sixteen or seven-
teen feet head could be procured at this point. A dam of this height
would injure but little land. The back water would extend about
eleven miles. This is one of the best power sites on the West Fork
of White River. Indianapolis is about fifty-five miles, Terre Haute
akout forty miles, and Brazil about thirty-five miles from this site.
These are the most convenient markets for power.

This hranch of the river is very sluggish and crooked after it
leaves the Mitchell limestone, a short distance below Spencer. The
banks are low and the valley wide. Few rock exposures occur and
the conditions for water power development are very poor. The
only point at which any development seems feasable is at Aprow.

APROW, INDIANA.

Aprow is the local name for a point on the West Fork of White
River, four miles northeast of Wheatland, and four miles south-
east of Bicknell. There is no town here, and the name will not
appear on any map. At this point the river flows against the
west bluff, and exposes shale and coal, which form the bed and west
bank of the stream. On this exposure the fall is sharp and the
stream rapid. The east bank is twelve feet high. A line of levels
over the fall for half a mile showed 4.6 feet fall. The fall above
and below this point is very slight, estimated at .66 foot per mile.
The river valley is between a mile and a mile and a half wide on this
part of the river. The land is very valuable farm land. Because
of the low banks and the value of the land a head of ten feet is
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all that ean be procured at this point. The discharge at Aprow is
about equal to that of Shoals, on the East Fork, or probably some-
what greater. From 400 to 1,000 horse power could be procured at
this point, except in the lowest and highest stages of the river. The
cost of developing this power would not be great. The river is
about 300 feet wide, the banks are abrupt and the bed rocky.
‘Washington and Vincennes are convenient markets for this power.

Below Aprow the river again becomes sluggish and no power
could be profitably developed between Aprow and the junection with
the East Fork.

MAIN BRANCH OF WHITE RIVER.

The fall on the Main Branch of White River from the junction
of the two forks to its mouth at Mt. Carmel, Illinois, is but 24
feet. The distance is approximately fifty miles by the river. An
exposure of rock occurs in the river bed three miles above the
mouth. This place is known as Kelley’s Ripple. The fall on
this ripple within .25 mile is 1.4 feet. The banks here are fourteen
feet high. During flood periods the river overflows both banks.
Both banks are alluvium. The valley is very wide. This is the
only point on the Main Branch of White River where a develop-
ment of power is feasible. If a head of ten or twelve feet could be
procured at this point, the volume of water, as calculated from the
Shoals data, is sufficient to produce a minimum of about 500 horse
power. For the most of the year 2,000 to 3,000 horse power could
be procured. Evansville and Vincennes are convenient markets for
this power.

WABASH RIVER SYSTEM.

No investigation was made of the Wabash River System except
of two small power sites on Sugar Creck. Sugar Creek is a small
stream which rises in Clinton and Boone counties, flows in a general
southwesterly direction through Montgomery and Parke counties
and empties into the Wabash River. four miles southeast of New-
port. This stream drains an area of about 1,000 square miles. Tt is
a very rapid stream and abundant power is available when there
is sufficient water. No investigation of the discharege of this stream
has been made, except one current reading, which was made Sep-
tember 27, 1909. This reading was taken at Shades of Death, five
miles northwest of Waveland, Montgomery County. The stream
was not at low water mark. Discharge measurements: September
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27, 1909, Hydrographer, W. M. Tucker; width, 74 feet; area of
cross section, 105.9 sq. ft.; discharge, 273.5 cu. ft.

The valley of Sugar Creek is narrow and little bottom land
oceurs. At Pleasant View, which is three miles below Shades of
Death, the river is only 500 feet wide. The bed of the stream is
in the Knobstone formation and the bluffs are capped by Harrods-
burg limestone. A dam could be constructed 20 feet high at this
point. This would pond the water past the Shades of Death
and would produce an excellent boating pond for the hundreds
of people who visit the Shades every summer. It is probable
that the discharge at Pleasant View seldom falls below 100 cu. ft.
per second. This discharge on 20 feet fall would produce 182 horse
power. The cost of developing this power would be small. The
power could be used on the pleasure grounds at Shades of Death,
and the convenience and amusement furnished thereby. would
greatly increase the number of visitors at this already popular
pleasure resort.

The other sité visited on this stream is the Narrows, on the
farm of John Lusk, Sec. 26, T. 17 N, R. 7T W. A flour mill was
formerly operated on this site. The river banks at this point are
of solid Mansfield sandstone, twenty-five feet high. They are
abrupt and but eighty feet apart. From the top of the banks the
slopes rise abruptly to a height of 150 feet. This is an-ideal site
for a dam. A concrete dam properly constructed between the sand-
stone cliffs would be almost as solid as the cliffs themselves. The
" conditions for locating a power house are also ideal. Tt is probable
that a minimum of 250 horse power could be produced at this
point. The up-stream conditions are not known.

GAGES FROM WHICH NO DATA HAS BEEN RECEIVED.

During the summer of 1910, gages, of which the deseriptions and
locations follow, were established.

On July 6, 7 and 8 a direct reading gage was established on
the Mississinnewa River at Peoria, five miles southeast of* Peru,
Indiana. This gage is made of heavy white oak bridge planks. Tt
s securely spiked to the root of a small tree and to two white oak
posts. The gage is placed with the slant of the river bank, which
is about thirty degrees. The scale is made of brass headed tacks
on the np-stream side of the gage. This gage is located two hundred
yards down stream from the mill of H. F. Whisler. The gage is
read each day by Mr. H. F. Whisler, Peru, Ind., R. F. D. No. 11.
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On July 11 and 12 a chain gage was established on the St.
Joseph River at South Bend, Ind. This gage is located on the up-
stream handrail of the south span of the Leaper bridge which
crosses the St. Joseph River on North Michigan Street. This gage
was read daily by J. W. Fisher, 601 N. Cushing St., South Bend,
Indiana. The chain of this gage was stolen late in October and has
not been replaced.

On July 14 and 15 a chain gage was established on Eel River at
Logansport, Indiana. The gage is located on the down-stream hand-
rail of the south span of the Third Street bridge, which crosses Eel
River on Third Street. This gage is read daily by Henry J. Kruck,
Logansport, Indiana.

On July 16 and 18, a chain gage was established on the Wabash
~ River at Logansport, Indiana. This gage is located on the down-
stream handrail of the south span of the Cicott Street bridge, which
crosses the Wabash River on Cicott Street. This gage is read daily
by William Sehrt, Logansport, Indiana, R. F. D. No. 6.

On July 19, the Imler Bridge, which crosses the Tippecanoe
River five miles west of Delphi, Indiana, was visited with the view
of establishing a gage thereon. A gage which belongs to the
United States Geological Survey was already located on this bridge.
It is not now in use. If the work on water power is continued in
Indiana arrangements can be made to continue this station by
corresponding with District Engincer A. H. Horton, Federal Build-
ing, Newport, Kentucky.

On July 21 and 22, the Wabash River at Terre Haute was in-
vestigated with the view of establishing a gage at that point. Tt
was found, however, that the Terre Haute Waterworks Company
had maintained a gage on the river at this point since June 1, 1901,
In case the work on waterpower were continued in the State the data
would be of value. Mr. Taylor, Chief Engineer of the Terre Haute
Waterworks Company, has kindly offered this data for the use of
the State.

A current reading was taken at each of the above stations.
The results of these readings are of no value in this report, because
no gage readings have been received or rating tables made for
these stations, but they will be of value if the problem is continued.
The data can befound in the writer’s field book in the office of the
State Geologist, at Indianapolis.
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