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THE UTILIZATION OF THE GASCONADE RIVER

FOR POWER fURPOSES.
This subject was suggested by Professor Flmo G. Harris,
Location.

The site of the proposed developmnet is neqr the town of

Arlington,Missouri. |
The Gasconade River is a rapid stream,subject to very sudden
Tfluctuations in regard to rise and fall,

The river rises in the Ozark Mountains ard empties into the
Missuri River, It is fed by numerous streams of its own nature,the
principle One being Big Piney.

The country drained is very rough,and generally of a limestone
formation., The hills are steep aud wooded. The soil is thin and in
places absent,making the amount of rainfall held back by these
agents small compared with the total. Fverything ir like manner
terrds to cause freshets, In times of drowth,the river is fed by
springs and at such times is exceedingly clear and very suitahle as
a water supply.

The highest water recorded by United States GOvermment Gauge
was in 1897. At that time,teling twenty~four feet above low water
mark on the gauge but as this mark is & out two feet absve real low

wvater mark,the rise must have been twenty-eight feet L

Object.

.A"
)

is farming land,probatly one~fcurth of a mile in wiqﬁh,which is

flooded in seasoms of high water, The river hugs thésé bluffs for

probably two miles asd then c¢rosses its valley amd in striking the

cpposite bpluffs is defiected northward.



(2)

About midway below this point,the Little finey River enters it
and just below the junction of these two rivers the BGasconade is
~erossed by the Frisco Railroad.

A short distance below the bridge,it again turns and flows to
the north=west,

Two miles west of Arlington a narrow valley breaks in and up
this the Frisco Railread climbs. The head of this valley is orly a
short distance from the point where our survey was begun. A proposed
tunnrel was calculated to join the river aud this valley,thus comn=
recting two points of the river having a difference of elevatior of
twelve and six hundred aud eighty~seven thousgand geet. The tunnel
need not belinred as the limestone is massive and the sand stone
penetrated would bte abundantly safe if the tumnel be given a
proper arched fomm.

A weir and pipe line was also calculated to joim these two
points o the river In order to utilize its power.

Twenty-three hundred HP, san be developed by this fall with
the water at disposal.

. Field Work,

We first walked over the above mentionmed territory and saw the
lay of the country. Them a plase in the river was sei§h£ed where the
cross=section was almost constant., Here the measuregfﬁt5§§fﬂ§he
current and cross=-section were takern, :j’ g

A stationary water gauge was placed here,so0 tﬁé:héightiﬁf the
river could be read at any time. AR

A transit was runm to such points that were uec@éﬁgry in plot=

ting amd then a lever to the same point in order to obtain their

respective elevations,



()
Method of Taking Cross-section of River.

We selected of water between a ripple and an eddy,near our
water gauge. Then a cord divided into ten feet was stretched across
the river at this point.

At each division a rod was emersed,so that the zero of the rod
was level with the water bottom. This rod was read and reading noted

Method Used in Getikgg Current.

At eash division of the above mentioned cord an accurate currest
meter was placed and the average veloeity found at that point.

Prom this we obtained the volumne of water passing through each
section. ;gygtb of tunnel 746@ feet. ;
Instruments,

One Transit

One level

Two stadia poles

One Price Acoustic Burrent Meter,

One water gauge,graduated into hundreths

Two cords

Boat,tape,hatchet,stakes,etc.

Transit Notes

Statious Deflections. Distance
:?i e : :"’:,’; ’ ’ .
Bridge e L, ’
s i ) '
° ,',,.':’ ,,,,,,,,, 2aans T
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1 TR LT o
232°52Y7: 0l Tee0Y
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227 "B7R, i ) 47072
5 , o ,,,:; L) o ‘
213°262" o 435%
4 e |
: 210°35% 4997
B

River (a) 305%301 1501



Stations,
6
River (a)
7
8

9
River (a)

10

11

Point of HillL
21

22

23

Deflection

209° 247

280" 417
202° 45?

196° 30!
190° 5217

246° 301
183° 00!

170° 11

165° 447
165’50#
155° 521
162°11°
;51’504
159" 31?
161° 5?
157° 107
135° 28

86" 447
122° 301

86° 571*
88’ 2!
98° 457
71° 47
$9° 597
89”411
105°12?
127° 457

129° 38*

106° 39?
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Distance
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4187

180"
500?

28567
5491

1000
5541

440!
429f
5057
520*
4707
3801?
4757
4107
290!
3617

6931
600?

8037

6297,

5627

»
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Vertieal Angle

7°207?



Station
b

&ap

29

30

31

33

34

35

36

37

38

39 |
River (a)
River (b)
Bluff (e)
40
41
42
43

gap
44

45
46

47

48

River ia)

Biufr (v)
49

50

vt

Deflection

34°17
70° 487

179°517
188° 36"
138° 20!
77°397
126° 40!
97 497
45° 41°
'38° 54°*
BB°@s?
67° 537
225°
129° 437
45°
312° 487
316°2?
323° 497

323° 17
142° 221

332° 237
331° 17
323097
326°
330°36?
47°
246°
329° 3?

o

331

(5)

Distansce

259?
285?

Vertical Angle

30°11?

12° 331

13° 55?
4°367

30° 27

25° 281

31°0¢t
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Station Deflection Distance Vertical Angle.
51 !
319°237 328?
River (a) 550 12
Blubb (b) 226° 307 1607 32°14?
52
331° 337 3457
53 R
334°241 246!
54
325° 27 206!
55
532° 21 145"
56
328° 41 2007
57 .
339° 87 190°*
58 .
349° 41! 171
59
349° 47?7 1707
60
355° 47 158?
61
336° 367 155
62
3°19? 141?
63
346°9? 154?
64
1° 31? 2617
65
7°10? 2921
66
3540221 244
67
355° 2927
68
4°1 1 3901
69 .
85132 2701
70
351° 242!
River (a) 133° 40? 4607
Biutg (b) 271° 30? 110"
72
331° 28° 298!
Slough (a) 271° 377 557
Bluff {bv) 271° 307 1697
73
2°11? 9331
74 ,
306157 626?

Bough (a) 69 ' 25?



()

Station Neflection Distance Vertical Argls.,

Mouth of
Slough (b) 335° 2257
75

276° 167 6517
River {(a) 5° 57
Hi1l (b) 198° 1000?
76

250°25? 6027
TF ’

239° 47 50221
River ta) 302°10" 150!
Bridge 2562° 257 45017
%8

189° 45 _ 700?
No.1

' 2°11? 8007

Bridge

Height of Frstrument {HI) 4,58

Station B.S. F,.S. Elevation
Bridge 4,43 21 .42
No.l ‘ 5,45 3.39 22,46
2 2 .305 3,60 24,31
3 3,98 2,68 23,935
5 4,72 2 .88 25,0356
6 4.48 4,48 25,275
8 2,11 5.06 24,695
9 2.48 8,18 18.625
10 7.69 8,275 . 12.83
Sud Stake 9.77 1.45 19,07
14 2.03 8,83 20,00
16 3.18 9.12 12.92
18 10,98 3.02 13.08
Sub Stake 8.15 1.71 22,35
21 9.62 1.05 29,45
22 ’ 9.02 1.23 37 .84
Sub Stake 10.75 1.11 45,78
24 9,04 3.565H 52,965
Sub stake 10,75 1.11 45,78
24 9.04 3.565 52,965
Sul, stake 11.35 0,58 61.425
26 0.555 0.555 72.22
Sub stake 11.65 0,02 72.755
27 7 .29 6.02 78,385
28 7 .49 5.80 79,875
Sub Stake (a) 10.89 0.67 86,695
Sub Stake {b) 11.285 1.055 96,53
Sub Stake (e} 11.75 0.77 106.985
Su st?ke (d) 11.76 0,395 118.34
30{gap 9,37 9.37 120,73

Sud stake 11,89 0,22 129.88
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Station B.S. P.S. Elevation.
RBozgk omr fLop
of Pdne Bluff 0,256 141.52
28 7 .47 79,875
Sub staks 10,92 0,90 87,445
31 1.74 0,69 97.675
Sub stake (a) 0.95 11.79 87.625
Sub stake (b) 2.56 11.29 77.285
32 3.87 3 .87 75,975
Sub stake 7.71 0,10 79,745
34 4,3] 83.145
21 0,92 0. 29,45
sub stake (a) 1.76 11413 19.24
Sub stake (b) 1.07 11,40 9,59
Sub stake (o) 4,00 7 .04 3.62
Sub stake (d) 5.54 3,47 4,15
Sub stake (e} 4,302 3,56 6 .03
Sub stake (f) 0,065 11,262 - 33
Sub stake (g) ' 10.81 ~12,687
River 6.00 0.00
Sub staks (a) 10,67 3,27 2,73
Sub stake (b) 3,50 1.79 1i.61
Sub stake (z) 7,95 2.49 12,71
Sub stake {a} 4.81 8.13 12,53
43 4,19 4,19 13,15
Pine Bluff Gap 5,00 5,00 12.34
44 4,67 6.09 11.25
45 4,39 3.95 11.97
46 4,68 4.68 11.48
47 7.16 4.75 11,61
48 5,52 5,562 15,25
49 2.63 5,96 12.82
51 7 .22 5,66 2,79
52 6.56 3.87 15.14
54 8,83 10,46 9,24
55 7.19 7.19 10.88
56 3.54 0,82 17.25
58 2,49 6.97 15.82
59 3,95 3.95 12.36
Sub stake 5,73 5,30 11,01
60 4,51 4,51 12.23
Sub stake 8.78 5,76 10,98
62 8.58 8,58 10,18
Sutb stake 7.28 11.10 766
64 3,04 S.04 11,90
65 2.65 3.15 11.79
Sub stake 8.53 &8.33 6.11
67T 4,77 4,77 2.87
Sub stake 3,345 3,02 11,62
68 5,69 5,69 8,275
Sulb stake 2,25 11.19 3,875
69 1.825 1.99 4,13
Sudb stake - 10,295 10,295 4,335
TO 11.045 5.556 . 04l
72 6.895 7 .39 4,065

Sub stake $a) 11.61 0.10 10.86



S¥aiox

Sub
Sub
74
75
76
7T
Sub

stake
stakse

stake

Bridge

78
72
Sub
Sub
Suth
Sub

stake
stake

stake

(a)
$)

staxe {c)

(

Water revel

Zero o water

gauge

31
Sub
Sub

Suly

3ub
Sub
Sut
Sub
Sub
Sulb
Sub
Sub
Sub

Pine Bluff gap

stake
stake
gLHiR
stake
stake
stake
stake
stake
stake
stake
staks
stake

P PG TN PO BTN N PN ¢ g

d

HHFRGTR o oo ®

B.S.

1,03
7,54
7.04
3.44
0,89
5.27
9,385

4,15
3,63
5.065
5,37
1.11
2.005
9,02

0,672
3.75
0,822
0.H7
0,29
0,12
0,905
0,525
1.101
0,482
1.20
0,27
3,29

[9)
P.S,

1.885
7.03
7.04
1.92
6.72
5.27
g.18
5,40
5.17

0,33
4.72
2.57
9.84
92,02

10.825

11.78
11.76
1I.21
11.69
11,3135
11.32
11.735
11,57
11,43
11.00
11.31
11.42
5,477

Hlevation.

20,585
14,585
14.885
20,005H
16.725
12,345
174435
21 .42
20,40
4,065
7 .365
7.?1
10,51
1,78

-5,95

141.52
130,412
122,402
112.004
loo,984
89,259
78,759
67 .929
56,884
46,5585
36,037
25,927
14,777
12,59

Checked with former resosd 12,347 -

N flrerence ~-. rfaot
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Helght of River,

Date Gov. Gauge Our @auge Differense 6T
faoal Teot gauges In feet
1901
Feb .16 0.8 1,47
April 8 1.3
11 0.33 1.8
12 0,08
19 7.7
20 6.2
21 4,3
22 2.5
23 . 800
24 1.4
25 1.2
26 1.1
27 0.5
28 0,2
29 0.1
May 15 =-1,06
24 ’1.5

Reading taken lay 15th,.1901 by W.H,Powell, Gov. Gauge
rending ~-1,05

Dist Nepth Time of S8ection Area Aver. Vol,
from of 100 S . Tn,  sqaTt vel eu.ft,
Bank rt Revols.

10 1.9 418 1 9.6 617 b,682
20 4,1 4158 2 0. .616 1B.510
30 4,75 380,2 3 24,25 .668 29,559
40 . 5.6 159 4 51.75 1.461 72,502
50 6. 132.,2 5 583 1.859 108,122
. 60 5,9 136. 6 54,5 1.806 98,472
TO 5.8 103,.6 7 58.5 2,363 138.858
20 : 5,65 128 9 62:25 1,917 119.333
100 4.5 128.6 10 50,75 1.910 96,933
110 3.1 139.4 11 38 1,760 66,880

120 1,92 186 12 25.% 1,336 33,509
130 1.45 338 13 16.85 ..747 12.385
140 9 420 14 11.75 .682 7.544

Total 957.68
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1902 by Charles A. Pach. Qov. Gauge

Reading taken Méy 24th.
aéing ~1,5 fest,

Station NDistance Time af . NDspth Time of Vel in Volunmune
to 100 in 100 rev feet cubic
Previous revols, fTeet in sec. per sec feetl
gstatiom
I 6 12'14,6" 1.6 734 0.359 8,616
2 1L 4 6,4" 5, 248 1.019 4L, AT
3 1r 2Y46,6" 5,98 166 1.485 75,746
4 11.1 2' 5,8" 5,95 126 1,947 LA L Db
5 10,8 2'3,6" 5.85 121 2,023 128,824
6 10,9 2110" 6 .45 130 1.887 130,985
7 10.9 2745 " 6.2 1656 1.494 116,513
8 10.8 358 ,6" 6, 238 1.0562 83,6567
9 10.8 6121 .8" 5.8 381 0,668 54,709
1 10.7 11.121.6" 5,15 681 OINCIAY 30,904
11 10,75 16T 15,2" 4,7 973 0.271 17.487
12 11.1 1%'12.8" 2 .95 1152 0,228 10:,683
13 B 0,00 _1.539
Total 81¢.827

Computatton of Volwnae.  Used formuls . (v Jbeysh destnrticn
2 > .‘»4....5__. .oe. - -

bk ) EEES(LR) 5000 o fut

(1 43 2) fi%iiﬁ(;ﬁiiﬂﬁ)”:@#ﬂg ’

b 4 3) ,5‘+£r-=78 (_'-O'L_ﬂ-;/- f)”: 75 7%60 v

(4 16 5) 595 t585 (/.747;2'027” < ]25 3265 v

2
(5 + () J8s +445(2033+/m (0.9 130, 755&(#&1
2
(6 40 1) -‘i“-f-z:*-éﬁ(i&__tl-ﬁyow/reimz -
6a+ 6 (1. , % o
(1hy) $22E (Ltautrosdps . §3.6by¢
(‘67‘—0 q) 6. + 5% (,.052"#0.663 Jo.g = 5‘4 7771 W
2 2
, 5§45 [(06684.03%9), o 3. HIECH .,
119 PRS2 oy o f

(ot n) 5”5;"‘7(0'53?;‘_0-177/0.7r=/745670 "

(1 # 12) 5‘.72;3-0(0-17/+2(2228)/l/ 2 1068375 ‘o

30"’"0 29%"" - O n '
(24 13) =12 (7_,9 )7,0 < 1.9390 :

Total 8168271 Cufeer
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Horse Power Obtained.
All of the readins were taker at very low water and for

six menths of each year the flow wonrld be 3200 -~vhic feet and atove

(1) At €17 cu. I't. per second.
620X JIT X (268 = Y77 Hoorres ﬁam,,.
JJD
(2) At 958 su ft., per second,
62,9 X939~ X/2.68 S0
F50 =/37% '
(3) At 16000 zu. ft. per secord.
Lz.o’}(/éa—a\ X /26d o0 P
A7
{4) Moy six months we gan get 3200 gubic Teet per second,

I«Tay 4t‘ﬂp Gau,ge “"0)942 ‘ o
' Discharge 1600 cubic feet,

Ofpp pitor st —
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