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F O R E W O R D 

The investigation presented in these notes has 

resulted more satisfactorily than was anticipated 

when the work was first undertaken. 

We feel perfectly satisfied with the results 

herewith submitted as far as they go, but regret 

that the period of investigation was not of sufficient 

duration to give more nearly average results, particu­

larly in regard to the conditions during the summer 

months. 

In the preparation of this paper, we are especially 

indebted to Professor T. J. Rodhouse, in charge of · 

the Hydraulic Engineering, University of Missouri, 

under whose supervision the work was carried out and 

whose counsel has guided us throughout the work. our 

ap~reciation and thanks are justly due Mr. George 

Reeder, Director Missouri section, u.s.weather Bureau, 

who fUrnished the rainfall data, with other valuable 

information; to the members of the Engineering faculty 
J 

in general, for their suggestions and assistance; and 

to the members of the senior Engineering class who 

have assisted in some of the field work. 
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OBJECT OF THE INVESTIGATION 

During the past few years there has existed a 

growing tendency among the members Of the senior 

classes in the School ?f Engineering of the University 

of Missouri toward the design and estimates on water 

supply and water power projects on the creeks and 

minor streams in the vicinity of Columbia. This 

tendency has had little encouragement because of the 

fact that accurate data concerning the relation of run 

off to rainfall for t his locality has not been hereto-

fore accurately determined. The u. s. Geological Sur-

vey has compiled accurate and abundant data for some 

regions of the country where the need of such data is 

more necessary to developmental interests than it is in 

Missouri, as a result t here i s a marked scarcity of 

these data recorded for that state. From the aforesaid 

data, however, it i s true that certain general rules can 

be laid down in order to roughly determine the amount of 

run off from the rain-fall. These rules do not give 

the desired information for accurate and reliable design 

Pf hydraulic works as satisfactorily as a special de~r­

mination of the conditions in the loca lity in which the 

Projected work is to be done. In order to compile 

these needed data and fU.rnish accurate information in 



regard to rainfall and run off conditions at this 

place, this investigation was begun. 

The purpose of this report is to place such data 

as are available for use at the time of publication of 

these notes within reach of those who may be interested 

in hydraulic problems in the vicinity of Columbia. In 

using the final conclusions drawn regarding the rain­

fall and run- off conditions, due allowance must be made 

for the fact that the run off observations have extend­

ed over a comparatively short period, hence the con­

clusions and relations probably represent only an ap­

proximate average for this place and will need to be 

revised as f'Urther information is obtained in the 

ruture. 

CLIMATOLOGY OF COLUMBIA, MO. 

The following notes are quoted from the report of 

Mr. Geo. Reeder, Director of Missouri Section of u. s. 
Weather Bureau:-

"Columbia, the county seat of Boone County, is 

situated near the geographical center of the county, 

in latitude 38•56', longitude 92• 19', and is 761 feet 

above mean sea level. The city is reached by the 

M~K. & T. and Wabash railroads. It is 114 miles west 
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of st.Louis, 128 miles east of Kansas City, and 9 miles 

north of the Missouri River. The surrounding country 

is rolling, well watered and fairly well timbered, and 

is rich in the important agricultural products. 

Columbia 1s unprotected by mountain ranges and 

lies far from any large body of water. Its climate, 

therefore, is one of extremes in heat and cold, mois­

ture and drought. A station of the u.s.weather Bureau 

was established at Columbia in August, 1899, and contin­

uous records of temperature, precipitation, wind, cloud­

iness, etc., have been maintained since that date. 

These records show tha t the average annual temperature, 

covering a period of sixteen years, 1s 54.4°,- The 

warmest months are July and August, with an average 

temperature of 76.6° and 75.8°, respectively, and the 

coldest months are January and February, with an aver­

age temperature of 30.2° and 29.5°, respectively, The 

highest temperature recorded is 111°, on July 12, 1901, 

and the lowest, 26° below zero, on February 12, 1899, 

making an absolute range of 137°. The average daily 

range of temperature (difference between the highest 

and lowest temperatures of each day) is 23°, and the 

greatest daily range recorded is 54°, occurring on 

November 21, 1898, when the temperature fell from 66° 
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in the morning to 12° at midnight. The average number 

of days during the year with maximum temperature above 

90° is 44, and the average number with minimum tempera-

ture below 32° (freezing) is 111. The longest period 

with temperature continuously below freezing was 21 

days, from January 28 to February 18, inclusive, 1905." 

LOCATION OF THE STREAMS OBSERVED. 

Hinkson Creek, the larger and longer of the streams 

observed, rises about 12 miles north and a miles east 

of Columbia and flows in a generally southwesterly di­

rection following a somewhat winding channel about 18 

miles in length. It flows around the eastern and 

southern aides of Columbia and at a distance from the 

town of about one mile. 

Grindstone Creek is much smaller and shorter than 
, 

the Hinkson. It rises ·1bout five milee due east of' 

Columbia and follows a rather regular course of about 

5 miles to the wouthwest emptying into the Hinkson just 

south of Columbia. 

DESCRIPTION AND GEOLOGY OF WATERSHEDS. . -~=-=~--

The watersheds cover an area which is underlaid 

with the crystalline limestone as a base. Overlying 
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the crystalline limestone are fire clays, lime stone, 

coal and shale varying in depth and number over the 

drainage area. The surface is uniform~ty-covered with 

an impervious glacial clay. The number of springs in 

these watersheds is very small, showing the percola­

tion in this vicinity is probably small. 

The watersheds of these streams are fairly well 

wooded, the woods being confined to small separated 

areas. The soil is generally unbroken, the land being 

used largely for grazing though possibly a third of the 

Hinkson area is tilled land. 

The course of Hinkson creek lies in rolling coun­

try, the banks in general being very steep and rugged 

on one side while gradually receding on the other. It 

is to be noted, however, t hat the high bank does not 

always exist on the same side of the stream but appears 

alternately on the east and west sides as if the stream 

wound back and forth across the valley. 

The area of the Hinkson water-shed is approximately 

51.28 sq.mi. 

· Grindstone Creek flows through country of much the 

same character as does the Hinkson although the slopes 

are generally slightly steeper than thos e of the latter. 

The banks of the Grindstone are fairly regular and 
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slightl}r wooded. 

The area of the Grindstone watershed is approxi­

mately 14.67 sq.mi. 

PERIOD OF INVESTIGATION. 

The :period of' investigation for this work extended 

from October 10, 1908, to May 1, 1909. 

METHOD OF INVESTIGATION. 

As a preparatory step to this investigation, 

gages for reading stream heights were designed, made 

and set on the Hinkson and Grindstone creeks. These 

gages were read regularly during the period of observa­

tion. 

At various stages of the streams discharge meas­

urements were made by means of a weir and current meters. 

From the computed discharge at various gage heights a 

discharge curve was plotted, thus giving the discharge 

for different gage heights. For gage heights higher 

than could be taken from the discharge curves, the mean 

velocity curve at the standard section was plotted, 

also the area for various gage heights. By taking the 

products of the probable mean velocity for a gage height 
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and the corresponding sectional area, the discharge is 

found for the desired gage height. 

Rainfall data were obtained from the Columbia Sta­

tion and tabulated f'or all years since 1897. 

The relation of runoff to rainfall was obtained 

from the computed runoff as found from the discharge 

curve for the period and the rainfall over the l'P. r-rpec­

ti ve drainage areas for the corresponding period. 

(a) GAGES 

The ~ages used in this work were of the or-

dinary vertical type and were not self reading. Each 

consisted of a well seasoned 211 x 6 11 cypress timber, 

14 feet long graduated to feet and tenths _of a foot . by 

~hi-'use of brass- headed tacks and heavily coated with 

white paint. 

The gages were prepared in the :following manner. 

T\vo clear cypress boards were chosen and planed to a 

straight, smooth surface. These were then given four 

coats Of good quality white paint. After the paint · 

dried Perfectly hard the boards were graduated to feet 

and tenths of a foot and marked in the following manner; 

At each foot-mark five brass headed tacks were placed 

tangent to each other in a horizontal line; at each 

half foot mark, three tacks were placed similarly; at 

each tenth of a foot not already marked one tack was 
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Placed. The number of feet from the zero was marked 

at each foot by the proper numeral formed by driving 

the tacks tangent, The outside of the graduation 

marks is one inch from the edge of the board, After 

the boards were finished they were taken to the creeks 

and erected, 

The gage on the Hinkson is located about 150 feet 

above the Ashland Gravel Road bridge, It is securely 

attached to a large sycamore tree by means of spikes 

and a wooden cross ·brace, This location gives easy 

access for the reader and also protected the gage in 

high water and floods, 

To check the elevation of the gage on Hinkson 

creek, a bench mark consisting of a nail in the root 

of the sycamore tree that supports the gage, is 4.77 

feet above the zero of the gage. The top of the 

lower chord of the bridge on the upstream side is 

16.16 feet above the zero of the gage, 

The gage on Grindstone Creek is attached by means 

of spikes and cross bracing to a sycamore tree just 

below the Ashland Gravel Road bridge over the creek, 

This location is also easily accessible f or the reader 

and is well protected, The zero of the gage is 3,50 ' 

below a bench mark on the North pier of the bridge. 
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The top of the lower chord of the bridge on the up­

stream side is 13.25 feet above the zero of this gage. 

Both gages were set up on October 10, 1908, by 

the writers and Professor T. J. Rodhouse. 

After the date 9f setting, the gages were read 

every day for several months, after which readings were 

taken only on alternate days when the creek was station­

ary but taken every day when any appreciable variation ­

was likely to occur. 

In reading these gages, readings were taken to 

the hundredth Of a foot by estimating between the 

tenths. The readings were taken by the writers except 

in a few instances when readings by thoroughly compe­

tent persons were accepted, 

For recorded gage heights see tables XVIII and 

XIX,for curve of gage variation see plates 25-38 

inclusive. 

{b) THE WEIR, 

For the measurement of small quantities of 

water flowing in Grindstone creek a large part of the 

Year, it was deemed advisable to construct a weir on 

this creek. The site chosen for the weir was about 

two hundred feet below the gage previously located. 

The weir was a six foot sharp-crested Bazin type 
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without end contractions. The side walls and weir 

were of concrete vrith a 3-1/2" x 3-1/211 x 3/8 11 angle 

iron for the crest. The angle was placed with the 

vertical leg upstream and then solidly bolted to the 

masonry weir. The cutting edge was machined down to 

1/1s 11 thickness. 

Above the concrete weir and approach, a low diver­

sion dam of large stones was thrown up to direct the 

water to the weir channel. This failed to operate 

satisfactorily, however, as high water damaged the 

diversion wall and caused leakage at the upper entrance 

to the weir approach. This leak caused a lose of too 

much water to give sufficiently accurate results to be 

of any service in this investigation, consequently no 

use has been made of the weir up to the present. 

(c) STREAM UEASUREMENT. 

All stream measurement was done with current 

meters at sections close to the gages. Standard 

methods were en~loyed in locating the meter in the 

sections as is shown in the computations of the various 

sections. 

Observations made during low water were taken by 

wading across the section holding the meter at the 

required depth at the point of observation. 
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observations were uniformly made with the meter at 

six-tenths depth to read directly the mean velocity in 

the ·vertical line at the point. 

High water observations made .when wading was 

impossible were taken from the bridges over the creeks. 
·' 

The sections at these points were obtained during low 

water in such a way that the distance from the lower 

chords of the bridges to the bottom of the cr~eks were 

known at various points across the bridges. In this 

way the depth of water at a point could be obtained by 

subtracting the distance from the chord to the water 

level from the known distance, It could be obtained 

graphically by consulting profiles of the sections for 

a given gage height, 

22 •) 

(See tables XVI and plates 21& 

The meters used were of two kinds--Fteley, No,4723 

and Price Acoustic, No,516. These meters were rated 

on Brushwood Lake over a course 200 feet in length. 

Rating curves were plotted from data in tables XIV and 

XV, as shown 1n Plates 19 and 20. 

In computing the discharge of the sections, two 

methods were considered, namely, Single Section Method 

and Double Section Method. 

cause:-
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(1) The mean velocity obtained in this method is 

probably more nearly the average than in the other 

method because of the wide variations in velocities in 

short distances across the stream. 

(2) The widths of the streams and the nature of 

the banks made suitable observations for the double 

section method practically impossible. 

(3) OW1ng to the impossibility of taking proper 

observations, the computation of results by the second 

method was extremely laborious and the time could more 

profitably be employed on other parts of the work. 

RAINFALL DATA. 

The rainfall data compiled for this work were 

:fUrn1shed by the u. s. Weather Bureau Station at 

Columbia. These data were all taken for Columbia, the 

rain-gage being located at the Weather Bureau Station 

at that place. The gage was thus located on the extreme 

western edge of the drainage areas . 

The following is quoted, with modifications, from 

a report of Mr. George Reeder, Director of Missouri 

Section of u. s. Weather Bureau:-

The average annual precipitation for Columbia, 

covering a period of nineteen years, is 38.21 inches, 
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distributed as follows: Spring, 11.59 inches; sunnner, 

12.45 inches; autumn, a.o7 inches, and winter, 6.10 

inches. May and June are the wettest months, each 

With an average of 4.84 inches, and December is the 

driest, with an average of 1.75 inches. The greatest 

annual precipitation recorded is 54.62 inches, in 1892, 

and the least, 21.35 inches, in 1901. The longest 

period recorded without a measurable amount of precip-

1tatton is 36 days, from November 18 to December 23, 

1890. 

The average seasonal ~nowfall is 19 inches, and 

the heaviest fall during any one storm was 13.9 inches, 

on February 27-28th, 1900. 

Tables I to XVIII contain the following records:­

(a) Daily Rainfall since 1897. 

(b) Monthly Rainfall since 1889. 

Cc) Annual Rainfall since 1889. 

Plates 2 to 18 inclusive, give the hydrographs of the 

above named tables. 
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RUNOFF DATA. 

The runoff data have been collected since October 

10, 1908. It consist~ of daily gage readings, the 

stream measurement data and computations, the daily 

and monthly runoff computed from the discharge curves, 

and the total discharge for the period observed. 

The discharge curve was plotted for the gage 

heights. This discharge was then referred to the 

standard sections at the bridges, where areas of cross­

section were taken for corresponding gage heights; 

from the discharge and croas-Rectional area the mean 

velocity curves are ' plotted for the same section. 

The sectional area curve can be plotted to any desired 

gage height accurately, while the velocity curve can 

be drawn to a more nearly correct value than the dis­

charge curve for the same gage height, thus giving more 
, I 

accurate results fo~, the h1.gher gage readings. 

Tables xv, XVI, XVII, XVIIa contain the data 

observed in tabular form. 

Platea 23-38 inclusive, contain the curves graph­

ically representing the above data, 
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COMPUTATIONS. 

A. Hinkson Creek. 

Area Of Watershed= 51.28 sq.mi.- 1,429,604,352 sq.ft. 

October 1908. 

Precipitation= .so in.= .0750 ft. 

cu.ft.Rainfall= .0750 x 1,429,604,352=101,220,326 cu.rt. 

cu.rt.Runoff= 86400 x 63.5 = 5,486,400 cu.ft. 

Percentage= 5486400/107220326 = 5.12 % 

November 1908. 

Precipitation= 3.80 in.= .3167 ft. 

cu.ft.Rainfa11=.3167 x 1429,604,352=452,755,798 cu.ft. 

cu.rt.Runoff= 86400 x 475 = 4l,04o,ooo. 

Percentage= 41040000/452755798 = s.oa % 

December isoa. 

Rainfall= 1.23 1n.=.1026 ft. 

cu.rt.Rainfall =.1026 x 1429604352 ~ 146677407 cu.ft. 

cu.ft.Runoff= 86400 x 284.3 = 24563520. 
J ; 

Percentage= 24563520/146677407 = 16.75 ~ 

January 1909. 

Rainfall= 2.48 in.= .2067 ft. 

cu.rt.Rainfall =.2067 x 1,429,604,352=295499220 cu.ft. 

cu.rt.Runoff= 86400 x 1261.5 = 108993600 cu.ft. 
I I 

Percentage= 108993600/295499220= 36.90 % 
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February 1909, 

Rainfall= 2,87 in,= ,2390 ft, 

cu.:rt,Rainfall = ,2390 x 1429604352 = 341685440 cu.ft. 

Cu,:ft,Runoff = 86400 x 3515,0 = 303696000 cu,ft. 
' .) 

Percentage= 303696000/341685440 = 88,95 % 
March 1909, 

Rainfall= 1,67 in, = .• 1391 ft. 

cu.:rt .Rainfall = ,1391 x 1428C04352 = 198857965 cu,ft, 

Cu,:rt,Runoff = 86400 x 667,0 = 57p2~800 cu.ft. 

Percentage= 57628800/198857965 = 48,15 % 
April 1909, 

Rainfall= 3,55 in,= ,2795 ft. 

. 

CU,ft,Rain:fall = ,2795 x 1429604352: 399574416 cu.ft, 

Cu,ft,Runo:r:r = 86400 x 1516,0 = 130982400 cu,ft, 
' ., 

Percentage= 130982400/399574416 = 32,75 % 
d. 

Mean Percentage oct,to March inc. = 33• 96 i '' 

Runoff in cu.ft, per sec, per sq.mi, is as follows: 

October 1908-- 1 186 :::::, 0 / 
~, ; •• <O 

November 1908-- 9. 26 -. 3 I 
30 ' 

December 1908-- 5, 55 = /B ·-.s/ . 
January 1909--24.61 _ 7 o 

.!JI - ' t 

February 1909-6~~5 =Z. 3 (o 

March 1909--13. 05 _ 
4 

!=> 

31 ' - • ~ 

April 1909--29 1 §4 1 $ 
.,zJ (> . __ , --

Mean -- 01,70-_- ~.7J'Lf 
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B. Grindstone Creek. 

Area of watershed= 14.67 sq.mi.= 408976i2a sq.mi. 

October 1908. 

Rainfall= .9o in.= .0750 ft. 

cu.rt.Rainfall= .0750 x 408976128 = 30967672 cu.ft. 

Discharge= 86400 x 27.9 = 2410560 cu.ft. 

Percentage= 2410560/30967672 = 7.78 % 
November 1908. 

Rainfall= 3.so in.= .3167ft. 

cu.ft.Rainfall= .3167 x 408976128 = 129522740 cu.rt. 

cu.rt.Runoff= 86400 x 156.6 = 13530240 cu.rt. 

Percentage= 13530240/129522740 = 10.45 % 
December 1908. 

Rainfall= 1.23 in.= .1026 ft. 

cu.rt.Rainfall= .1026 x 408976128 = 41960950 cu.rt. 

cu.rt.Runoff= 86400 x 55,9 = 4829760 cu.ft. 

Percentage= 4829760/41960950=11.51 1 

January 1909. 

Rainfall= 2.48 in.= .2067 ft. 

cu.~t.Rainfall = 408976128 x ,2067 = 84535167 cu.ft. 

cu.ft.Runoff= 86400 x 412.6 = 35648640 cu.ft. 

Percentage= 35648640/84535167 = 42.20 % 
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February 1909. 

Rainfall= 2.87 in.= .2390 ft. 

cu.ft.Rainfall= .2390 x 408976128 = 97745295 cu.rt. 

cu.rt.Runoff= 86400 x 594.2 = 513~8~8~~ cu.ft. 

Percentage= 513388800/97745295 = 52.7 ~ 

March 1909. 

Rainfall= 1.67 in.= .1391 ft. 

cu.rt.Rainfall= .1391 x 408976128 = 56888580 cu.rt. 

cu.rt.Runo:ff = 86400 x 87.s = 7585.920 cu.ft. 
' . 

Percentage= 7585920/56888580 = 13.35 ~ 

April 1909. 

Rainfall= 3.35 in.= .2795 ft. 

cu.rt.Rainfall= .2795 x 408976128 = 114308828 cu.rt. 

cu.rt.Runoff= 86400 x 194.4 = 167,961_60~ cu.rt. 

Percentage= 167961600/114308828 = 14.56 % 
Mean percentage Oct.toUarch inc.= 21.ao % 
Runo:ff in cu.ft. per sec. per sq . rni. is as follows 

October 1908-- 2.85 _ ,.. 09 
31 - u, 

Novembe1• 1908--10,68 :::: O 3/ 
- ,30 . u, 

December 1908-- 3.81 = 0.Ja 
31 

January 1909--28 .14 == O.C:> I 
3, 

February 1909--40.50_ :=. / 40 
--:J-'f • 

March 

April 

1909-- 5. ea - o Io ~--~ 
1909--13, 27 := 0. 4-+ 

30 
Mean -- 16,03 -= o,5o I 
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CONCLUSIONS. 

The writers present the following conclusions · 

based on the data and computations with general obser­

vations:-

1. The average percentage o~ runoff, as observed 

for a period of seven months, :for the Hinkson water­

shed, is 33.96 ; the maximum is 88,95 in February 

1909; the minimum is 5,12 for October 1908, 

The average percentage of runoff :for the Grind­

stone is 21,80; the naximum is 52,70 for February 

1909; the minimum is 7.78 for October 1908, 

2, From the study of the percentages it appears 

that for small amount of rainfall, the runoff from 

Partly tilled land is less than from uncultivated land; 

While 'for larger rainf'all the reverse is the case·. 
,• 

3, As is generally admitted, the percentage of 

runoff' is much larger in months when the ground is 

f'rozen. 

4,The writers believe that the rain-gage at 

Columbia will indicate the average rainfall for the 

Whole drainage area if observations are made for a 

long period of time. However, they believe that 

rain-gageaplaced near the head waters . of these streams 

would be of much service in getting the correct average 
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over the water-shed if used in conjunction with the 

rain gage at Columbia. 
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INITIAL METER PER. 150 SECS. 
POINT 

I 4't-J 5'1-~~ i Q 0 

2. o.C) I 0.5"4 ., 0 ,<) I o.54 45 I -43 

4 ,.o Q,60 Ea~ 6& I 
I 

.5 0 ,11' o.46 86 84 . 
I 

I 1.0-4 \ 
I 

6 0 .60 l 6Co 66 ' 
I 

I 7 I 0 .98 I 
0 .60 T€) ~4 ' 

8 
I I I 

{.'{7-:5 I i 0 .'10 0.4~ ! p-~3 
i ! I 

~ i o .65 0 40 .se ~5 I 
I 

' 
\0 

rRODt10l/.S e 
I FAIRMAN 

P ARTY "\ SELL 

L
I .5TAVA 

HUNT£.R 

VEL.OC ITY COMPUTATIONS 

TOTAL R. P. S. VELOC. MEAN 
REVS, ( F T . SEC.) VELOC. 

O BSERVAT ION NO . .......... l ....... . .. 
DATE O B SERVED .... N.ov. .... 30., .. .\.9..o .a ... 

I 

AREA COM PUTA T IONS 

DISC H A R GE 
REMARKS 

WIDTH MEAN AREA 
CU. FT. SEC. 

L DEPTH 

--- -
I I 

I I 
i I -

\ 8' .91 1.0, .505 2. I .4so
1 

-~00 .455 
I 

I 

i I 

I 88 . .aa o .9'{ 1 
,990 ' -~00 .900 I -8~\ 

131 1,31 1.-41 I \. IQo 1 \ ' .950 -~50 \ . \30 I 

l I I 
l'TO ' 1:to ,.ao 1.60S ' : .ees .aes \ -~l..O I I 

\"32. I , .• ?>, t.4a_ \.610 I .~OS . 
I .905 I ' .4-S't ! 

1.E,O J \. 510 
I ,so 1.50 ' i \ . Q\C) \ .0\0 I \ . 5~5 i -

l"tO I \! 1,0 ,. \9 i \ -?>95 ' .s40· -840 ,.,,2. I 

\I~ 
: 

, .. 10 t- \9 
I , . ,90 ' -~'15 .615 .so~ ' 

I .~3 \ ,04 I l. 115 .I o .60 

I o 
0 , 36 ---,,-----~-~------- ,E>2.S -6~5 ! 

. 52.o 4 . 300 \ ."2.,()Q j 

. 
I· 

I I 
! I I ! 

I I i -- , A\'e~ crt...5A.44ic : 4\, , I i I ! 

l --t----:- ----

·1 

I 
UNIVERSITY OF MISSOURI, 

HYDRAULIC ENGINEERING. 

I 

I 
-

_1 ----~tl-t!Q~e!o.c.u.1 = O -· ' I ' I - I 

! I +-I I 

T OTAL ........... 1 .0 • .l'.1.4 .. c.v.F..T. &ec. 



ST AT/ o N Lo CATE D .... '.150.F:.T. .. e .~ .LO.W ... e.e.LOl!I. .. AStt.1..At.iP GAAV 1= L ESR I PG 1:-

METER USED-.E.:Te.LEY, .. ~,47,Z. .. '3 

GAUGE READ IN G .... O., .. G.~ ................ . 

ST AGE .. .$1..0.W.1-Y ... ftlSU~G .... -............... . 

OBSERVATIONS 

DISTANCE DEPTH FROM REVOLUTIONS 
INITIAL DEPTH OF PER. 60 SECS. 
POINT 

METER 

0 o.o I 
'Z. O.E."Z. 0.36 \o.5-IQ ~g~ I 

4 O.?)o oAe JI . I /1.4 

~ o~\ o.s~ 1--f.S ,.s.s 
e 1.00 0 .60 ,~P- 19.o 

--
10 ,.,s 0.6,9 13-19-\«:!1.3 

l:Z. t. I 1.. o .EiE. 19.l 2/.o 

I"'\ Q8':> o.S~ ~ . .-~.s '2. '1:-=, 

16 o.g1 0.bO 30.'3 ~0-1 
18 o.1z. 0 .4?. ~-:,.o Z8.l,. 

~o 0.6'l.. 0.36 25.fc, -Z.G,1 

~\.S 00 

\ 

UNIVERSITY OF MISSOURI, 

HYDRAULIC ENGINEERING. 

I 

r HUNTE:.R. OBSERVATION N0 . .. '2.. ........................................... . 

PARTY L PNILLIP~ DATE OBSERVED .. MARC.l:t.G ~.1~ .0 .9 ..... . 

VEL.OCITY COMPUTATIONS AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

TOTAL VEL.OC. MEAN WIDTH MEAN CU. FT. SEC. 
REVS, R . P. S. (FT. SEC.) VELOC. L DEPTH AREA 

- -
I I I 

Z<e.G :z. o.3Z ,\60 
I "2. .310 ,(o<.0 .O':!)':) 

-i,_4,S :z.:?> o.3S .335 2. 
' 

. 1 Io I 1:4'2.0 -416 

~0:3 .'30 o.4~ .385 j 2. .855 : 1;r10 ,G 68 

"31 ,'Z ~, 0.4~ ASS"• '2- .~ss I .«9 1 0 .g1a I 
I 

.56-3 :38 o.S'o -~C?)S I 4 1. 01 S 'Z.\50 ,.o<:,S' 

41 .. ~ .. ~1 o.S12. .s, o z I, 1°35'" :2 ."2.1o ,. ,.sa 
-4 a."1 -~~ ().GG -SG a 7- ! ,.oos '2.,010 l. ll.1 I 

c; \.Q . 6 \ 0 .,-.r. •bf>0 1 
~ .930 ! S.86.0 J-~2..'8 

s,.z.. , Sf O.G~ . 105 : z. ,845 I 1.€,9. 0 I, I~\ 

Si.. "?I .5?- o.G5 ,610 ' ~ 
I ,G10 I /.'340 ,898 I 

.3'2.S ,.s •. 31 0 l o~GS . Is I 
I 
trol'al Av.ea = I~ & ti 

I l I I 
I ll1£aa 'J.elQC.i:t¥• a ,51 
I r I ' 
I I 

----t.rc~ T.E.-o 

Mo0- Vc- I ~ 0.\a..... 

TOT AL.. .......... ··············· .. e.··~~."Z...l ... C.U.~F.T. s f:.C., . 



STAT/ON L.OCATED .. .50 ... F .J: ... B.E:LOW . .. ~H.L.ANO . ... GRAVEL 

METER USE D ... E'.T.ELE.Y. ... ~7.~ 

GAUGE READING .. .L..J.4S .. 

ST AGE ...... ..5TA'.T..l0N.AB.Y ...... ··-················ 

O BS ERVATIONS 

DISTANCE DEPTH FROM REVOL.UTIONS 
INIT I AL. DEPTH OF PER, 50 SECS. 
POINT METER 

0 0 

I O ."'(O o .4a 1E>.to '{8 

2- 0.68 0.42. 44.a. 4'3.8 

.3 0.60 o. ?>6 ?>\.~ .:-;?i ,-!>2..2., 

4- 0 
--

I 

I 

l 
I 

UNIVERSITY OF MISSOURI, 

HYDRAULIC ENGINEERING. 

l
(htUNTER 

PARTY ) 
LPHILLIPS 

VEL.OCITY COMPUTATIONS 

TOTAL. VEL.OC. MEAN 
REVS, R. P. S. (FT. SEC.) VEI..OC , 

154.8 1, 5 ·5 1.64 -8~0 

880 ,88 0,9"t \.~Q$ 

~-4-5 1~3 o. 'TS .860 

,315 

o ·ssERVATION NO . ... ,3 .... 

DATE OBSERVED ... MARCl::t .. 6 ,.19.09 ... 

AREA COMPUTATIONS 

OISCHARGE 
REMARKS· 

WIDTH MEAN CU. FT. SEC. 
I.. DEPTH AREA 

-
I I I 
I I .?,S'O ,?,So .2e, 

I ,611:lO -690 .900 

I 
I I ,640 ,640 ,551 

I •300 ·300 , \09 

I k ... ~-' L>. ., __ • I ....... 

I ! I iM.,.nn \l•\-~i~~ Q.93 

I I . I 

I 
i 

! 
I I 

I 
I I 

I 
•Areq ol !3rut,.c. .;,>~ I . 

lM&>,. .. V-1-. .. 0.o·s....1. 

! 
----·--

, 
I 

I 

TOT A L ................ 1 .. 84.'1 ... C.U, .. FT. .S .EC.. 



M ET~Fr USED .. ET.f:J..l=.Y: .. ~ 47Z.a 

STATI ON LOCATED .. ,:<J-.OOF.T. .. 81:J..OW. .. 6RU1GE..OMA5.HL.P..ND GRAVEL 

[R00t10USE 
PARTY ') HUNieR. OBSERVATION NO •. ~ ..... ..................................... . 

GAUGE READING .. J..9.f> .......... ... ...... . 

ST AGE .. Rl&ING ................................................... . 
LPftlLLIPS DATE O BSERVED ... T.'.'.\t.\R.G.1:t9,l~.02 ................. . 

OBSERVATIONS VELOCITY COMPUTATIONS AREA COMPUTAT I ONS 

DISCHARGE 

DISTANCE DEPT H 
REMARKS 

FROM REVOLUTI ONS TOTAL VELOC. MEAN WIDTH MEAN CU. F T . SEC. 

INITIAL DEPTH OF PER. 50 SECS. REVS. R. P . S. ( FT. SEC.) VELOC. L DEPTH AREA 

POINT 
METER 

-
' I 0 0 
i 

8,6-"\~ -1s Z:?i~ \,6'::'> 
I ,500 ,$4 6" ' 

i. ,.o 0 ,6 \,e,o ,e4s 1 2. ,.ooo ' · 1: 

.3 I, '2. o,7z 6?1 ~4 \11 1-11, 1.at:. · •. 115 i I I, 10 o 1,100 L9SO 

4 ,.s 0,90 .!5'1 - ~ -~e I\ E, ,., E, I , '2.C. I , 560 ! ' ; 1,350 1,350 "l, . \ OS" Roc~''Jr,'flC ql;,ow:: /'fff<l ,. 

-

5 J.5 0 ,90 11.~ 11 PS' 

e. \,5 o.~o \00 !OT 

8 1,6 
, 

o.~6 · a, so 
10 1.4 084\- ?:3 79 

1%. 1.0 0 ,GO &5 1'Z. 

\41\ as 0 ,'30 "Z':1 .3E, 

\~ 0.0 

UNIVERSITY OF MISSOURI, 

H Y DRAULIC ENGINEERING. 

~?>1 ~.31 

-z.01 a.O1 

' 161 I I.GT I 

1s-i. 1,52. 

131 1. ~, I 
GS .&S 

I 

I 
I : 
I 

I I ' 
I I 
I I 

~-4-E> \ ,B<oa I ,. soo 1.soo "Z • "T~ 3 

~.I~ ~ .'310 I \ , 6'00 1,000 .:s~.q.10 

1,16 \,960 '2. I , lSSO 1::,. I oo ~.ocao 
\.6'l. 1.o~O '2. I 1 . .so·o :3.ooo s.o,o I 
l.4~ 1.540 I 2.. i 1.-~00 1-z..41-00 ~ --~95 

o .1~ I. I Io lo I .,so I ,.50 0, l , Et,65 

, '3~0 ; -i. I I ,..·: .-z 50 ,'50 0 . 19 o 
.. 

I 
I l-r---+-1 "~- • l t>,95 

I 'Iv\--- Vol--.i'\v, \ c....,;:; 
I ! ' 

' 

I 
I 
' ! 

r ----(~~UA aLB't.Ldc\er-49-... 
I : Me.QY.\.Ycl~ =-0 .S 
I 

T OT AL.. .. .............. 2.1 .... 8 .. 6~ ... e.!J •. F.::r .. se..c:.. 





STATION LOCATE0 ... "4.00.F.T. .. :.AB.OV.£ ..... A5HLAND ..... GHAV:E'L B R IDGEL 

METER USED . .L.E'.'T.ELEY.~4.7 .2.3 ( HUNTER 

PARTY i PHI LLIPS GAUGE R EAD ING .. ... l.2.7. .. . 

S T AGE ... .ST.AT.10 .NARY .......................... . l 
OBSERVATIONS VEL.OCITY COMPUTATIONS 

DISTANCE DEPTH FROM REVOLUTI ONS TOTAL. VELOC. MEAN 
IN I TIAL DEPTH OF PER. 60 SECS. REVS. R. P . S. (FT. SEC.) VELOC. 
POINT METER 

0 0 I ~ ! ~ ' 
I ().45 0 .45 E> ! '1 3 I -~ ?, ·1 o. 8 5 .4~5 

o .5o 55 1 S E> l 1\l I \, \\ ! , .2.0 I ,.o.z.s 2.. 0,50 

0 . 50 ! 3 i 3 '1 I 14- I ,"{4- l 0 .85 I 1.02. 5 3 o .5o 

4 o .5o 0.50 
I z2. 2.2. I 44 .44- I O-!?f.J .705 

' 
-

s 0 .45 0.45 I 0 i 0 
I 0 I 0 0 .z.eo I 

I I I 
7i 0 .2.e o __ __. __ 

OBSERVAT ION NO . .. fS. .... 

DATE O B S E RVED.MAftCH. 2.0,19.O9 . 

' 
AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

W I DTH MEAN CU •. FT. SEC. 
L D E PTH AREA 

·--· 
I ! I 

I 

\ .2. 2. 5 .22.s , 0 4':) 6 
T 

I ; .4'1.S -4'lS •488 ; 
I 

.5 00 I I ,50 0 i -S-13 I 
! j 

t , -500 
I 

•.500 I .. 352,.. . 
I -4 '1 5 ·4'15 I ,136 I I 

: 
,2.2.5 ·450 f · I 2.b ! 

----'----__J----~----------- 1 

;To:tal A<eo, Z.. Co3 

------ ---+i------l11M.......,.e~ann\Jelcci.t~o~E:t5.. 
I 

-------- -r-- --------r- --,· 
I 1 +---- ------+---------'---------'---------+---------

I . ---- ·....---~-
' 

'Areq cu 'or1d~c"!,3.-z. 

iMeo.-, \/elo c. = o.o-s 
! 

__________ lr-----+----+----+----l'------l-----!----'-----.:.....----l------------ ---

----~---L---'-----'------i-----------------'------,-----'-----+-----~--------
1 

! 
__ i_. ___ -'-·--------!---

UNIVERSITY OF MISSOU R I, 

H YDRAU L IC ENGIN EERING. 

,__ _ _ ____ .l _______ _ 
I 

------·-----i-----1-------+j---------

l 1-
T O T A L . ........... L .. 1 . .l.l. . C IJ .. F.T .• .S.E.C. 



. ., 
METER USED_.P..RlC.E. .... .5.'.l.6 ......... . 

STATION LOCATED .. ZOO ... F .T: .... B .£:LO.W. ..... A:iHL.ANO .. . . G .RAVEL '3RIOG~ 

( HUNTER 
PARTY )l' PHILL\P.5 OBSERVATION N0 . .. 7.A~7..B ..... ,. 

GAUGE READING .. ; .. \.,30 .................. .. 
DATE OBSERVED.AP.R\L .. 5.,.l9.O9 ....... . 

STAGE .... .S,TATlO.NA.R.'( ......................... . 

OBSERVAT IONS VELOCITY COMPUTATIONS AREA COMPUTATIONS 

--- --,-------,--- ----,--------1-- ------------,-----l----,---·--:----I DI SCH A RG E 

DISTANCE 
FROM 

INIT IAL 
POI NT 

DEl;'TH 
DEPTH 

OF 
METER 

REVOLUTIONS 
PER, 60 SECS. 

TOTAL 
REVS. 

WIDTH 
L 

MEAN 
DEPTH AREA 

REMARKS 
CU. FT. SEC, 

--,--,-~---\-----\--- --,----:-1----;---------;-----.----;,··-·----'-1 --1'- --'-------'--1 - ---
0 0 I , Aye_Q otBr10Af"~.z. 
' 0.45 0.'21 4- 4 I 8 .oa 0."2.0 ,\OO \ ! .2.2.s 1.2.2.5 . 02.o IMem,Ve)ocit~-=O •. or. 

- =2.=---_+-o_ . ..=.s_s-+_o_.3_0_ 1---1_0_-+_c,_-,-l _ ,_c,_
7
,r-,_19_-+-_0._4_3_· -+--' 3_ ,s ___ 1 __ 1 _._s_o_o __ ._s_0

_
0_ 1--·-'_5_6 ___ 1.1------- -

3 o ."?o o.4z. a e \6 ·\E> 0 . 39 .4,0 , ,62.5 I ,E>-z..s .2,,s€l ------.--------
4-_ __ o._ E::>_5--t_ o_. _ ~_9_ -+_,_s ___ 14_--i-_2._ 9 _.,._·_'2.._ ~--t-o._'l_o __ ._s_4_s , .b 1' 5 . 61' s -3'=' e 1..--..... , ""--- • :5.+. a_ 
S 0.65 o:~ \9 19 I ae ,38 C,9\ .eos I 

1 
-<o5o I , 650 .52.4 _ _ -4Mu,......_,,---lL'.ll.C.lf-lw......-~~-t.Q'~i:-.0 , 5t.:f 

6 ·o .+s 0 .2., ,s 14 z 9 • z.9 o~o .eos , .550 : •55o .443 I 
--t---=--l-------+----------+-----'----',---------

7 o -~50 I , Z.'2.5 ,2. 2.5 . 019 I 

0 0 

I o,4S o .2.1' 
--- --l- --

a o.65 I o.?>~ 

.3 

5 

o.~ 
o.oS 
0.4S 

0 

0.42. 

o.?>9 

o:z.1 

I Toi-a\ :: . ; I. 85 l I 

E» to \?- .\2'. Q 30 · ISO l ,'?.2.5" ,2.4S .o .a4 ! AY'Pt"l n:t ca.- .., __ .:,4.2, 

9 as \1.S · ,e ' Q,42, , 3E>O I ,500 .soo · \80 it\eo.n Ye\ocst,\~ ·O.Q.5:5° 

(o.5 't,5 \4. . \4 Q.:?)6 -.3~C::, I .<::,~S ·E>25 ,2.44- I 
n \o-.$' ' 3?>.S' -3~ I o.e~ .e~s 1 .b"'tS' ,6,S .401 ! 
2.1 21 42.. .-42, 1.01 -~20 I t .E,$(:) ,650 _59~ l.-~- """-·S t-----j--..;__-t----t---- -:__-+--=---t--=---+---1----1--.=....::...::... _ _ fl, :-o:ta~-- 3 .-,- -

\~ I~ 2.& · Z.6 o.62; ,8\S \ · 550 I sso -448 lt'leonVel«.il-<-""9•54-,s 
.3~0 1 .2.-zsJ .z:2.s 

1 
.010 _ 

UNIVERSITY OF MISSOURI, 
HYDRAULIC ENGINEERING. TOTAL ...... J, .. 9.1b~'.1Q'. .. J.8.5Lc.U~FT.5EC. 



STAT/ON .LOCATED .... ::t.60 .... E .T. ... ee..L..O.W .. . A .S .Hl..A.NO .... GRAVE.L BR\DGE. 

METER USED ... .. P.RI.C.f;; .. ~51.G ..... -

GAUGE READING .. .... 0 .,.70 ............... . 

STAGE ......... STA-TlONAR.Y, ...................... . 

OBSERVATIONS 

DISTANCE DEPTH 
FROM DEPTH OF 

REVOLUTIONS 
INITIAL PER. 60 SECS. 
POINT METER 

0 0 

-z O . jS o:45 G .Z.S G 

-4 o .9a 0 .54'- i 1.,s 

• 1.os a .GS 9 9 

8 1:z.1 o.-,. 9 9 - -
10 ,.zs 0 .65 10 9 .-S 

I 'Z. LOO o.&o ,,.s 11.5" 

I~ 1.10 o.GG 11-2.S'- 0-10 

16 1. 00 o .e.o 1::3 I I1..s 

\8 o .SS 0 .43 14 14 

~o 0.6-Z. 0 .':3\ ,s \4.S 

~l 0 

UNIVERSITY OF MISSOURI. 

HYDRAULIC ENGINEERING. 

r 
PARTY ~ 

l 
P'HI L.LIP5 

HUN"TER. 

VEL.OCITY COMPUTATIONS 

TOTAL R. P. S . 
VELOC, MEAN 

REVS. ( FT, SEC.) VELOC . 

I 

,,:~ .. s -1'1. o.aa . ISO 

14,iS ,15 o.aS' -3~5" 

18 . ,a o.4i!. . 3g5 

,s • 18 o .4-Z. ,..q z. Q 

19 ,5' .za o.49 , 4S.5 

Zi5.0 ."2.,"3 o.5'8 ,535 ' 

-a1,"Z..S . ZI o . .SI ,.545 

2...5, S . 7..6 O .GZ ,SGS I 
2a I ,2.8 o.~ca ,655 

ze:,.s .ao 0-1 '1. ,,o.S • 

-3E>o 

i 

I I 

I 
i 
I 

OBSERVATION NO . ...... 8 ...... ... , 

DATE OBSERVED ... AP.RI.L ... ..S.,-.. 1.~O~L. 

AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

WIDTH MEAN AREA CU. FT. SEC. 
L DEPTH 

I I 
I 

"Z -~'.'ts i .-rso • I ) 'Z.. 

9l. .8%..S' 1.65'0 .S3l 

"Z.. I ·-~~o 1.":ISo ·l• '2. 

"Z T \.1,s l :tASo . .38.a 

".Z. l 1.2. Go 
' 
-Z. .5-z.o I , 148 

~ l, 1-Z.5 ;z .--z. S"a l.'l.OS-

'Z 1, 050 "2..,100 1, \45' 

I -
~ ,.050 Z,100 r. tSS I 

'Z ,C:,'2..5" 1.850 ,. 2.1 z:. 
~ I .,as 1.410 ·1.oag 

I i .'31 0 o."31 o • \ I z_ 
I 
I 

! 

I 
' 'cffi>I AY(ilQ ... ,9.5"'> 
j 

: !Mean Veloe-'\ty~ o A'l ; .. -•. 
i -
! 

_. --~ A r..e..Q at..e .r.L~"1 C?>.o 

~· cu(cl 1:j 
I 

, e$1 . .o.c..L _ o_ 1 

TOTAL ............................. ........ ~.,4 .4 .1 .. ~<.,l., f=''t .Sc...C. 



METER USEO::e.RlC~'. . ..5.lG .............. . 

GAUGE READING ... .lA.0 .9 .................... . 

S T AGE ... R.lSJN.G ........ ................................... . 

STATION LOCATED ... ~~o. 

( HCINTER 

PARTY l P~IL-LIR!:I 

.F.:T- .. .eELO.W. ..... .A.SHL.ANO ...... G.RAV i;::.1.. BRI OGt:: 

OBSERVATION NO . . :9 ..... 

DATE OBSERVED.AP.RIL .. l2rl9.09 ...... . 

OBSERVATIONS VEL.OCITY COMPUTATIONS AREA COMPUTATIONS 

DISCHARGE 

DISTANCE REMARKS 
FROM DEPTH REVOLUTIONS TOTAL VELOC. MEAN WIDTH MEAN ARE~ 

CU . F T. SEC. 
INITIAL DEPTH OF PER. 60 SECS. REVS. R. P. S. (FT. SEC.) VELOC. L DEPTH 
POINT METER . 

·--· I I I I 0 0 I 

2 0 .4-S 0. 1.'t ,, 11· I a4 . 34 o.82., ;410 ! 2. ,"2. 2. s ,450 , \85 

4- Q.'t5 o.-4::5 \ 2.. 1'2 . 2-4 I ,2.4 o5C) ,"lOS 2. .€,00 \,2.00 .a-46 

6 o.a, o . l'.SZ.. ll-5 11' z~.:!i' -2,~ o.5E:> .5'1.!5 I 
2. .a,o \. b'2.0 ,9?,2. l 

o .~5 0,3-9 a.s 'T ,s.s , le O.~i ,465 2. ,"tc0 I ,. s 2.0 ."lO"'t 
I a ' I 
I 

10 \ .,-e. O.'tl 
I 

\8.5 11 ~5.5 ,as, 0 -85 .610 2.. I 
.~,s i \-8~0 \. "c I ,~ ' .2.S I 0.65 ~5 as so I ·SO I . 2.0 ,.02.s- ·z. I ,.,,s '2.-430 i 2 .4~0 I 

\4, 1,40 o .&"'4 2.5 2.5' so I ·SO ,. 2.0 \ .-2..00 2- I \ , 32..s'. rz . t>SO 3 ,\80 
l 

I 

I 4b 1 ,50 o.90 3?> 31 64- -64 
r 

1,54 \.'?,to ~ I .450 ' 2.~~00 3.9't0 

I ' I ,e ,.~c \ .0'2. 36 35 "t I -11 \.12. l.6~0 z. I .£,oo 3.~00 5. 2.Z..O 

zo 1.65, I 31 ~3 ,b3 \,52. \ , 62..0 I 
3 ,'?)SO S . 42.0 O.~':J .32. 2.. I \ -b~S 

.6. . - , ..Af'la. . .I-- - It"> ~.0 

z~. I 1.4'0 35 34- 6~ I .e,9 \.585 ,.s2,s ,3.050 I I 

O.e4 l.bS z.. 4,e,40 iM~-- v'ol ... .- ,~v r,, LLL:. 

~4 l.60 3& 't 2. ·"t~ i 1.14 I, E:,<:)5 I i. ,.s00 3.~0 5,080 
. 

0 .96 36 i 

26 \ ,. so 090 38 31 1.S ,"{ 5 I 1.&-0 ,.110 I 2.. i 1.sso 3 ,100 S,480 I 
I l 

2.e , .20 o:u. 31·- ~-j •-36 \08 ,1(2. I 1-14- l.'110 2. , \ .~so 2..'(00 4.'t80 i 
~o 0.80 0.48 34 34 .,68 ,E:,8 

I 1-~3 1.685 ' I \, ooo I 2..000 ?>. ?,'?O l 

I -4180 1 
-----

31 0 .8\5 I ·400 , ?>2.6 
I I 

I 
"T"-+nl .4--- : :3~ .~0-

i 
t'\ Cj1n.Y.e.l~i1..'1_;_ \ :'\-.5'_ 

I 
UNIV ERSITY OF MISSOURI. 

HYDRAULIC ENGINEERING. TOTAL-..... 41".9..4 .2 ... CV .. F.T .. 5 .EC.. 



STAT/ON LOCATED ..... '4.00 ... F.'.T • ... .B~J..OW. .. .... A.5.t.-:f.LA.NO .... GRAVEL- BRI OGE 

METER USEO ..... PR.I.CE. .... : .. ~lC~•······ 

GAUGE REAOING ...... .1..9.?L ............... . 

S T AGE ........... Rl-5:.lN.G ....................................... . 

OBSERVATIONS 

DISTANCE DEPTH FROM REVOLUTIONS 
INITIAL DEPTH OF PER. 60 SECS. 
POINT METER 

0 I .o o.E> 0 0 

~ \ ,\5 o.69 2.2. 2.~ 

4 \.55 0.'3~ 4'1 4'1 

<o 1.55 o .~3 "2.S-~-2..~ 

8 1.10 o .66 39 35 --
\0 ,.~o O."t8 '3 2. 3~ 

I 

\2. \ .()0 o .E>O ,a \8 

\~ o.so 0.~0 S,S 5.5 

\o 0 

UNIVERSITY O F MISSOURI. 

HYDRAULIC ENGINEERING. 

I 
I 

I 
I 

: 

r PHILLIP5 

PARTY ) HUNTE.R 

l 
VELOCITY COMPUTATIONS 

TOTAL VELOC. MEAN 
REVS. R . P . S. (FT . SEC.) VELOC. 

45 ,45 1.08 -540 

494- .'94 Z.2.5 1-<o<oS 

85 I .,56 \· ?>4- l, "t<::)5 

~4 ,"?4 1.~9 1, S<i:,5 

t::,S .E,5 ,.ss \ . <o""tO 

3E> ·3b o.e'° \ , 2.05 

" • \ I 0:2,9 ,515 

.\45 

I 
I 

i 
I 
I 

" 

OBSERVATION NO • ... .... l .O . 

DATE OBSERVED ........ AP..R\.L .... l .2.-.. ,.l.•:l09 

AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

WIDTH MEAN CU. FT. SEC. 
L DEPTH AREA 

-
I 

~ I.O"t 5 ;?.. ISO \.162. 

z \. ?>50 Z.."t00 4.soo 

z 1,550 3-100 S .5'tO 

~ 1. 525 ~-E:>50 4,\45 

4 1. 2.00 I 2,.400 4 .0\0 

~ \ . 150 ~-~00 2..\\5 i 

z 1 
.,so- ,.soo •8E>~ -

2... .2.so •SOO -0'1.~ 
I I I :r-♦-\ ,. __ ., l't ~ 

! I 
'M~- ,,_,_ ;+..,. I "l.:a. 

I 
: 

I 
I 

I i 

I ~ '" .. ,.. ?. •• -1--:: ~&..L 
I I I __ 

7
.t\ea,.Yelo.crt._1--'=-o , · 

I I 
I I I 

i 

TOT AL ..... ... 2 . .3 .. 0 .9..1 ... cu .. FT .. 5 .EC 





STA Tl ON LOCATE D ...... .!f.OO .... F .. T.4 .... a .e::1..0.w ...... .ASJ::i.LAN,t;) GRAVE I- 6RI PG E 

METER USED ...... E .Rl.C£ ...... ~ . .516 .. . 

GAUGE READING ...... .J.,.6 .1 ................... . 

ST AGE .......... FAL.L.J.NG. ....... .................... . 

OBSERVATIONS 

DISTANCE DEPTH FROM DEPTH OF REVOLUTIONS 
I N ITIAL PER. 60 SECS. 
. POINT METER 

I 

0 0 

\ 0~5 0,51 i , 
-z. 1.l 'Z. . 0.6-Y zo ZI 

~ ' . "1.0 0 .1%. "2.I ~o 
...,. I.I~ O,G8 ~6 18 --
.5 \.00 0.60- -z.a -z.a 
6 0$5 o.s1 '2.8 "2. 6 

\ , .oo 0.60 "34--'3&-"31 

8 0 .80 OJ"'f~ "3Q '39 

a o~o 0 ,"3E:. IG " ,o 0-:1-1 0.2.E> I"\ I"\-

I I Q.':30 ·O.IS II 11-,~ 0 

I 

' 

' UNIVERSITY OF MISSOURI. 

H YDRAU LI C ENGINEERING . 

( PHJ LL.JP~ 

PARTY l HUN TE:R. 

VEL.OCITY COMPUTATIONS 

TOTAL R. P. S. VELOC. MEAN 
REVS. ( FT. SEC.) VELOC. 

-
I 

64 -14 ;?,5" , 115 ' 

l 41 ,"'\ I ~, -'ia<ao 
I 

41 ,41 ,9j .910 I 
~""\' ,34 .so • 8-SS I 

~G ,SG l."35 l , ()j,5"" I 

6'-4 •S4 1:a '3 I , "34 0 I 
\Oj . , \ 1.10 ,.s~s-
1S , , 8 1.&a >· ,~o I 
"3~ -~ · o.~o t.-:34<l> I 

~a .-z:~ O.'o\ , T3S j 

-;z. '3 -~~ o.ss .to IO T 

,2.15 
I 

I 
I 
I 
I 

OBSERVATION NO . .. . . . .l.~ ................................. . 

DATE OBSERVED ...... ,P.,.P..R.\.L .. l.3J . .\..~OS 

AREA COMPUTATIONS 

WIDTH MEAN AR EA L DEPTH 

I 
I :4i5' I . 4"15 

\ 
' 
l.0 '35' 

I 
j ) , 035 

I I 1. 160 I \.16 0 

I l,\G5" 1 /.lG5" 
. I I.OE:> S 1. 065 

I ,«315' .s,s 
\ ,915. .ca10 

I .~oc -9 0~ 

I ,,co I . ,oo 

I .s-i..o .s~a 
I ,31' o ,31 o 

! 
.. 

I .,so •\50 

I 

i 
I 

I 

DISCHARGE 

C U . FT. SEC. 

-

.08~ 

• <o a"3 
1. 12..S" 

I.Oo~ 

I. \45" 

I. '3G ~ 

(.4~ 

1.G I 0 

.. 9 ;]i 

.333 

I .-z. 'Z.G 
. -

•04 I 

I 
i 

I 

I 

R E MARKS 

I 

I 

I 
I ' 

I 
l 
1Tolal M:eo • 9 -"\9 

lt'\oA- Ve\oe,i1'p \ Ob 

1,..,_ ,rt Cl.w,..l---,,·42,. 
. I 

0 

4 I.,.. __ • v-•-- ~ .... ,._ ri, 2,. . 
• I -

TOTAL .................................... Jo .• o.s .. a_ .. c.u. F-T.Sc.c. 



ST A Tl ON LOCATE o ____ QN .. AS.H.L ANP'.--G~V.E-L ___ e.Ru::>_G_E. 

METER USE o ___ pa.u:,E.~'---------------

GA UGE READING ____ f, .• -'1,8.---·-- ---- ·--- -

ST AGE ---F -AW..ING. - ------·-·-·-·--·---·-·------·--------· 

r /1UNTE.R OBSERVATI ON NO._L~------------- ------ -- ----·--- --·----
PARTY : PHILLJP5 l DATE OBSERVED.-A .PRlL _,.l!'-rl-9O.9 ___ _ 

OBSERVATIONS VELOCITY COMPUTATIONS AREA COMPUTATION S 

DISCHARGE 

DISTANCE OEPTH 
REMARKS 

FROM OEPTH OF REVOLUTIONS TOTAL R. P.S. lVELOC MEAN WIOTH MEAN AR E A CU. FT. SEC. 

INITIAL PER. 60 SECS. REVS. FT. SEC_) VEL.OC. L. DEPTH 
POINT METER Su"l'JO<..C) -

I I I 

\ 0 0 ' 
I ."38 o.3G o .G<o 

I 

3 / ,ZZ 0 19 l '9 "3& o .~\ "3 O.GI I. g '3 I 
! .5<;. 

I 

I s.so 

I 
s z.,e 'l.g z.t, .5G \-"3~ 0.9 \ s I , .10 1 .14 
\ '3 ~-~o '?>O "3 \ ~\ .G I t.4G \. \ ""3 5 ;z:z.4 I11.-i...o 1-i.. .<:>S 

I?, ~ -6'Z. 3'3 33 ''=' • <;; " 1. 59 ,.~6 5 ~ .4G !rt.. "3 o I 6".50 
--

'Z "b %.90 
V) 

'3Z 33 (,, s -~5 1.55" l."Z.G I 5 2 •\ ~ i1"3.a o I\ ' '"38 
11'\ 

1.8 z.ae. t: '"3 ~ ~-a ~s .'=,5 t,55 I. -Z. "'1 I s "l..-2 8. \-4-4 0 I 1.85" ;::-

3'3 ~ -&~ ~ "3~ JO ~~ • '=> 'Z-.. ,.s--o ,.~""l.. I 5 i Z ..35" 14 -~S ,,.~., 
3i I -z.10 0:: 7-9 1-9 58 .58 1.40 f, JG I s- ·1 ~=11 1"3 .%5 I (a. CS 

43 i.s1-
w 
I..) -Z.1 21 54 • 5"\ l."'3 i_ \.09 5 I -i..<..1 l "'3,o 5 1-4-~3 

~s -i.'30 
- ~ 

'ZG ~6 . 57.. 
I 

1. 0'3 5 
I 17-AI ;;;;; 51-- I J. -Z.<o I Z.4 \ ,-z.oo 

53 I z.-z<; 1\ 46 I l 5 I -z:z .. 8 I 11.~o 
I 

I o,1 \ i.--i. t"3 .4S 1.09 .94 
58 ~ .oo 18 18 "3~ ,"JG I o .&<:. 5 I 'Z, 13 

I 

I .87.. I 10. ~s 8-1"3 
Ci:,"3 J,40 l ~ I~ 3Z.. ."3-i,. I 0-8<:::> ' \ .10 

I 

S<o\ I 
.~6 s ' I 8.50 I I 

'"g 0 .80 l "'3 \'3 ~G .~<c, o.<o4 s ,.,o I 

3.)9 .58 i : 5.50 
I 

I I ~ ~i.. 

I 

1~ o.'35 I\ • z..z.. I o.54 .41 ! 5 I ,58 , ~ ·~O I : 3{:» 

"15. 5 0 I l 
... 

-i,.5 . 18 I 
.4 S . \ 0 I .7-7- ' I 

I T-~~· A., __ -J.5-1- ,+~ 

i i t1.acu:L•a1~~ 1.04 

I I I 
UNIVERSITY OF MISSOURI . 

H Y DRAULIC ENGINEERING. T O T AL. __ ··--r-···· ___ _J ___ ~ . _L ,.:9..6 ... C.\l_,.f:1. ~EC. 



STATION LOCATE0 ... ..... '4.0 .0 ... FT. ... 6 .E.L.0 .~ ..... AS..H.L .AND GRAVEL- ROAP f3R\PGE 

METER USED ............ PRlC.E .... :-...S.J.G 

GAUGE READING ......... ~.A.Z.. ............ . 

ST AGE ........... ~JSl.f'!\G ............ .........•................ 

OBSERVATIONS 

DISTANCE DEPTl-4 
FROM R E VOLUTIONS 

DEPTl-4 OF INITIAL PER. 60 SECS. 
POINT METER 

0 0 

z (i).8 o~8 g 9 

4 I.\Q o.G fo 15 -14 

<o 1.10 o .E,G I~ I z. 

8 0.9 1 o.55 10 II 
--

lo 0.55 0.'3"3 l> a ,,.s 0 

I I 

• UNIVERSITY OF MISSOURI , 

HYDRAULIC ENGINEERING. 

r 
PARTY -/ 

l 
PHILLIPS 

HOMTER. 

VELOCITY COMPUTATIONS 

TOTAL VELOC. MEAN 
REV S. R. P. S . (FT. SEC.) VELOC. 

13 , 18 a44 .,z z. 
;z.0 .7-..~ 0.10 ,·57 

-Z..-"\ , -i.4 o.59 ,65 

"-. I ,7- 1 aS\ ,55 

I Co ., Co 0.1-0 ,A-5 

- , 20 

I 
I 

OBSERVATION N0 •.. ..... .1.4 . 

DATE OBSERVED ..... AP.R.\.\-.. \.9.,-J9.0.9 . 

AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

WIDTl-4 MEAN CU. FT. SEC. 
L DEPTl-4 AREA 

-

I ! 

I I 
I 

'Z. oAO 0.80 o. \ '1 

7- o ·.95' I (.90 ·\ ,08 
I 

! ~ 1. Io ~-7-.0 \.4o 

-z_ I . <l I z.o,- I.I I 

~ ,1"3 l -4<o 0 . 66 
' . 

l . 5" -~, o.~ I 0 :.82.. I 

\ 
I - . rr ... -,..,.1 .a,.,,..A , e 19 

~--,..,. \/.al--it¥; 0 ,b0 

~ \"f"n ,.-t ~.,,,t~,. = ct.6 .9 
I l 

l"t•,, .. _ielac.cr~=Q,X . 

i 

I 
i 

TOTAL ................. . 3. 2 7. C..'-)._f.J". S c:C., 



STA Tl ON L OCA TED ........ Q .N .... A ~ .H .L .A .N O .... . G .F.lAV..E:.L ....... e>.RI DGe"-

METER USED .......... F.?.RlCE. ..... ~ .!5.l6 r 
PART Y ") 

PHILLIPS 

HUNTER 
O B SERVAT ION NO . ....... ...... 1.5 ..... ..... ........ .. . 

GAUGE R E ADING ......... l • . e .o .............. .. 
l D A T E O B SERVED ...... APRIL ... 2 .0 .,.19 .09 

S TA GE ......... F.'.AL LING .. 

DISTANCE 
F ROM 

I N ITIAi. 
P OINT 

OSSERVATIONS 

DEPTH 
DEPTH OF 

MET ER 

REVO LUTIONS 
PER. 50 SECS. 

A REA COM P U T A T IONS 

-----,---- 1- -----c---·--,-----1 D I SCH A RG E 

~ii~~ R . P . s. ( FVT~'soE~·.) v~'t~~- WI ~TH 

5vRFAC.E 

MEAN 
DEPTH 

AREA CU. FT. SEC. 
REMARKS I 

VELOCITY COMPU T ATIONS 

- - --c------'-----'---------'---- -,--------~---.-----,----------- ·------,---------
0 0 

5 l , ~4 l 8 vt 35 .35 0 .85 0 .34 !J 0 .6°( 3,35 I. I 4 
------;--------+------,---- ------

\0 2..40 2..5 '2.4- 4~ -49 l ,t8 0 ,81 s I l,S1' 9 .3S 1'-5'1 

,s ;uo "2.a z.~ 56 .56 ,.~6 1.02. 5 2..'2.S i,1.2.s I t. 48 
- --+-- -------

_ ?: ~- 2..so .tl- J__2_a ~ 8 _ 1_ 5 ~ __ , _-SE> \ .~~ 1. 09 s : 2..~o II. s _o--+_1_~_-_s_z.. _ _ ,__ ______ _ 
2.s --~-~-0---1-I!> I 2.~ ~, I .ss l .ss , , .3~ .o':, 5 2. .00 13.oo 14-. n 
~o 2..'5o a \ 'Z..5 '2,.S 50 1 .so -l- \ ,"2.0 I \ , 0'2.. 6 \ '2,. . E, I . \ !).05 I 3 . ~- 0---------- ' 

- ~- 5---'----2.-.~-o---ul-·r-2. S' 2. 6 SI I. SI 1. l. "3 I 0-~7 5 ' '2.. sa \ 2 . <:)Q I~. si. 
- -'----+- -.-----------·---+----- ----li---------

~o I 2.Ao 24- a.+ 48 -48 , ., ~ 1 o .C:)5 s 1 2..so \'2..so II .se 
45 \ -i. 2.0 \ ~ \ ~ ~ 1 'Z. 2. 4- 5-.---.4- 5--,-.-0-9--"-l-o-.~- o--5 ! -2.. 3 0 11. so 10.35- ----,--------

~--.- - ----~ -~- --t--------;--------
_ 6_ 0 __ \_2._._, ~-➔\-~--_µ _2._-+--~- '---+--4-_3_-:-_._4-_ ~_..,___1 ._o_S_-__:l,__o_.s_o __ s-=-. _: _2._._1_8 __ 1 o_._9_o--i _ _ 9_._3_8 _ _ +---------

_ 5_s _-;.\ _ \ ._9_~_1__.::>,,, \'t I \"{ -~#'\- ,34-__ o ,e,"T ~_o :t~ - ~ - : 2. .o<o 1 10 .?,o l 't.83 1 _Ei_c_ ~:~-4- _·_- ._,_+_..l,.\_ 14_--1- 2.~ .2.e , o.6~ -~ o .~_1 _ !!_ -\ _1._""t_.3_
1
\,_e_.c_s--+\ __ s_.2._a _ __._l _____ _ 

65 I \ .'2..4- 1 \~ \\ 'l..~ . 2.?> 0 ,51 : o.so , 5 1 \ ,31 G.85 3 .43 , 
10 \ o. SE> \ '\ \ 0 ~~ 2.1 o. 52. I O .44 -, - 5 -1 -,-. 0- S-: --6.-z-s--j---~-.-3·-, --+-i ------ -

- ~s-;---0_.s_ o--t---t-~---+-b---l-- \Z .\1.. o:~z. l o :~4 I 5 I o.S3 ' 4.\S 1-4 ! __ . __ I_ 

'?E> i o I \ --\~ ----\- -1- i o.~ ' _I __ _J_~ o j ~.-o_o_,__o ___ i, 6 l -·------

=------+\ --i--\1---i----+---f----t---l--+---l----+---+----~l,.i:~Q' A::• \¼f. .5 o_ 
\ \ \ 1..1.1:.Cl(L\r..c::loc.ii~ 0.15.5"_ 

UNIVERSIT Y O F MISSOURI, 

HYDRA ULIC ENGI NEERING. 
T O T AL . ..... L~ .. 4 .. 5 .3 .c u .. F.T . .SE.C.. . 



s , A , JON L OCA,ED ....... O N ..... A .SHLANO ....... G RAV.£.L .... B OAD BRIDGE 

MET E R U S E D ........ P.8.J.C.E ... ~.S.J.Gi. 

GAUGE REAOJNG .......... ..3-Z..5 ......... . 

S T AGE ............. F A L .L l.N.G ..... .... .. -............... . 

0 BSE RVATI.O N S 

0 .I STANCE 
FROM DEPTH REVOLUTIONS 

I NITfAL DEPTH OF PER. 60 SECS. 
P OINT METER 

, 0 

10 1-?>0 35 3 " . I 
\ S 2...8 5 5'1 ~c-. 

:z.o 3 .90 "{O 't0 

,5 ~ .60 16 14 - -
30 A .o o ~ ""(8 ,9 
3 5 4 , \0 i "t '1 a , .,,. 

40 4 . 10 ~ . "T1 80 
~ 

4 5 4 . \0 rt a z. 83 

So .3,90 w 15 'T~ 

55 3-60 L '1 3 '11 

6 0 3.60 
u.. 

6 8 ~'f n: 
E,5 3 .40 ~ s~ sa 
"tO ~ .00 4 e 41' 

~s z..S,o. 44 4 4 
so \ . '30 40 4 l 

8S \. I 0 3 3 3"2. 

89.S 0 

U NIVERSITY OF M ISSOURI , 

H Y D R A U L IC ENG INEERI N G. 

( 

P ART Y i 

PHfLLIP.S 

HUNTER 
l 

VELOCI T Y COMPUTAT IONS 

TOTAL kELOC MEAN 
REVS. R. P , S. FT. SEC.) VELOC. 

UR'FACE 
I 
I 

'11 •l' I V t l o. E»8 
I 
I 

\ \~ I \ .\4 -z.., 4 \. \ f I 

\40 \.40 3,40 z .4<o 

I.SL \. sz. 3-'-~ -z.. i ~ 
15"( ,.s, 3 .. ,8 Z-9i 

158 \ .5& 3 -~0 3 -C~ ! 
\51 l -51' 3., 8 3 .03 

H ,S l. <oS 3 .9 s 3 .09 
' \5\ \ . S \ 3."4 3.04 I 

\ 44- \ . 44- 3 .4-S 2.84 I 
I 

, ~s , . 3 5 3 .2.S z.~a I 

"'° \ . I b 'l. ~ b Z.44 J 

9 5 0 .<35 2.'2: r 2_.0 l., I 
86 0 . 8"1 I 2..ei \ . '14 

8 \ 0 .8\ \ -~S \ .to I 

~ 5 o.<os I \.15 \, 'Z.4 

0 .4E> 

' 
\ 

O B SERVAT ION N0 . ......... 1..6. .... : ............. ....... ... . 

D A TE O B S ERVED ... ... A P.Rl.L .. , .1 ..• .1.9 .0 .9 

A R EA COM P UTATIONS 

DISCHARG E 
REMARKS 

WIDTH MEAN AREA CU. FT. SEC. 
L DEPTH 

-
I I 

3 .b5 ,.c:, s ' -~~ 
5 2 . O S' 10 .40 \ct . <ol 

s ' 3.ae t<o.<;,o 4 \. 5 5 

5 3 -'15 I ~-"to S Z .80 

s 3 ,80 t9.00 5 6. E,O 

5 4 .os I z o.2..s 6 t . 40 

s 4,\0 · 
: G 2.. 2.0 2.O.so 

s ,4, \0 I 2.0.5 0 ~3-40 

s I C!> 0 -80 
I 

4 . 00 i 2.0.00 

s 315 I i-"C'S 5 ~ .2..0 

s 3 .6 0 \8,oo 48.!to 

s 3.S"O \1..50 4 2... --co 
5 3 .2.0 IE>.oc :52. . 32. I 

l 
5 l...'TS ' ?>., s Z. 3-~0 1 
s z..~o 11,0 0 ,,. ~~- I 
5 ' \ .S O 1.So 9 . ?) I I I ; 

4 .S I 0.5.S '. z." I 

I 

2 -"t~ 
~I A~• -. %5"3.S-"-

I 
I 
I 

.ean..\Jeloc: ctr -z.5-+-
I 

T O TAL.. ........ 647 . .38 .... CU.f.'.l: .. !>.E C., 



METER USED-.... P.R,IC.E:. .~.SUi .... ...... . 

sr A Tl ON L. OCA ,E D ... ON .AS.HLAttP.--.. G .RAYE:...L 

r t\Ut\Tc.R. 

.R..OAD.--.. B-".IPG£:. 

OBSERVATION NO . .. \ .'.l .... ------------···----- --------··• ··· · 

DATE OBSERVED .. --A.P.R.I.L ."2..t, --\ .9 .0 .9 ... 
GAUGE READING ...... 2...40. ................. . 

ST AGE ..... EA\...WliGt .. .. ..... ··············-----------------

OBSERVATIONS 

DISTANCE DEPTH FROM REVOLUTIONS 
INITIAL DEPTH OF PER. 60 SECS. 
POINT METER 

0.1s 0 

3 .3.So 28 .ti 
<., 3.E:>O 

"' 3'r ::,~ 

~ 3:4i f :34 .3S 

\ -z. ~-15 ~ 
3""\ :,-4 '-- -· ·-

15 ~ -'ZI ~ 'Z~ 30 

1g Ill '1-i 'Z<=> \ ,.10 I 
I I 

'1- · 
I 'ZI I 1.10 l 23 73 I -· 

'Z~ o.~\ ! ::> 
I ,s I I I'\-

~i l I 
VI 

4 . 5' 0.40 3 
, .. 

I I -r I 

30 0 I ! 
I I 
I I 

I 

I r- I 
I 

I 

1 I -· ·-

I 
I 
I --

UNIVERSITY OF MISSOURI, 

HYDRAULIC ENGINEERING. 

I 

I 

I 
I 
I 

I 
I 

I 

PARTY 1 PI--\ILLIP~ 

VELOCITY COMPUTATIONS AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

TOTAL VELOC. MEAN WIDTH MEAN CU. FT. SEC. 
REVS. R . P . S. (FT. SEC.) VELOC. L DEPTH AREA 

·--

i : I I I 

I 
ss .ss 1-35" o.5~ : 

! ,.,s ,. ."2. 5 I I "3 -~.t\- ~ •. \-Z. 

1--~ ! i I jO 1'0 I 
\.-z-z. .3 I ~-5~ I 0. c. S' 13.oo I -~ I .<=»~ 1- '-5' 1-3~ ~ ; 3.S""\ I I 0-'-1 14.;;:: '%. I 

"a I -~& \ .<o '3 \ .~I "3 I 3.1 Z. 9-3'- \'Z-4S' I I 

: 
5~ .S9 I I ,<II\ I I I . ~7. '3 ~ :'\-a ' 1".44 '3.01 i I 

53 I 

I . 53 I .~o \.09 3 (.~E:, ' S,&8 b.4~ - I I I 

4<. ~'- I 1.1 O o.~(::» 3 I l,"'10 4-~0 ~-03 I 
·--I ! ~<:> .'2 ':) I o. '=>a o.,, 3 ( . 0 I 3.0~ 'Z , 15 

I 
I 

-r.s .08 I 
I a J.~ g I I O.;i!.O o.os o.~~ o. ~C\ I 

I 

i I I o.o~ 3 I 0.2.() O . E,o «. . 0 S i 
I I .l 

I 

! 
I 

I : I 

! i 
I In.ta\ A,n-Q o 6J, 1 Q 

' I ' ! ~'l~ I oc.it~ ==- 1. I I ··---
I I I I 

I 
I I 

I I i 
I I I 

i I 
I I I 

I 
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TOT A L..'9.".'T.. <>..0. .... ~9., .. F.I/~.£::..~ . 



STATION LOCATED ........ ON .... ASH.LAND. ...... GBA.V..E.L. .... R.OAD BRIDGE 

METER USED •......... P..RI.CE. .""S.J6 ... . r 
PARTY ~ 

BROW'N 

HUNTER 
OBSERVATION NO . ....... ...... 18 ... ....................... . 

GAUGE READING ........ .2.S.5 .............. . 

ST AGE ................... EA.LL.I.NG .......................... . l DATE OBSERVED ... A.PRlL ... 2.1, . .\.9 .09 

O B SERVATIONS VELOCITY COMPUTATIONS AREA COMPUTATIONS 

- - - - --------,-.-- ---- ------,-----,,----;----·1- ------,-- ----;--- --1 DI $CHARGE 
DISTANCE 

FROM 
INITI AL 
POI NT 

DEPTH 
DEPTH 

OF 
METER 

REVOLUTIONS . 
PER. 60 SECS. 

T OTAL 
REVS. 

WIDTH 
L 

MEAN 
DEPTH AREA CU . FT. SEC. 

REMARKS 

____ _;__ __ _!_ ___ ...,___ ____ _ _ _J_ _ _ --c,--------c------·---,----·----- - - - - - ------

_ t_~_s ____ o_~_s_o_ 1_ ._ -+--_2._l_+-ll _ 2._ 2.. __ i _ 4_ 3==:I =•=4=3=~ t--j,__·-=-,-=--o-=-4-. __ ---11- o-.4-- z_, -,.-s- -+-l-0-2.- s----+--! o_ ?>_f!> __ l_o_\_G __ _ ,_: --- ---
1 s '2.,2.0 3B I 41 '" ,"'t':) l,8$ , \.\'"{ 5 I ,:3::, (o:"tS '{ .. 89 1 

------+----+------- ---.....:......----1---
_ 2._o_---!-_ 3_. 2._o_ +--______ s_,_-+i _ s_o _t_' O ~ \ • o I 2. A,2. 

1 \ . 1 2.. 5 , z. "'tO :, 3 . so 2-·~. z. s L. _____ _ 
__ 2._s __ __,_,_ -z_.~_ c--1---- -+ __ s_2._,_

1 
_ _ s~ _1_,_0_3 _ ~ -0:.3 _ 2..46_!_L~_s __ s 1 

3.os ;, s.2.s 2. ~-"10 
!,o \ '3,?>o 5"{ I 5+ 11 l I-\ I 1 ~ .GS 2.04 S 3.10 j, S,5o .3\-~4 j 

I I ' - ----,-j- -------
3S I 3.~ 1 ~ 1 .!71 5<;. ll.3 1 1., 3 2..,0 2.. ,4 s , 3 .3s , ~.1s ~s.ss· 
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1

~-=-3-=-~-=---=-a-=-a-=--=--=-: -=--=--=--=--=--=--=--=--- -- -~---= 
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----1--- - --+--'- - -l--- - ------
s _o_ ---+-~--2.._o_-1--~ -t-SEJ~ __ s_c _, _, z.. ___ t_. _t 2.. ___ 2.41 I 2. \1 __ 5 __ ----:-_3_._.3_o __ \_E>_. s_o-t-_3_S_ .8_o _ ___;;_ _ _ ___ __ _ 

s s i 2..90 L _1 _ 5 _4---,,_6_ ~_+-,_o_,_~--' ._0_1_-:--z._ .S_s_- __..l_2._.c_9 __ .s __ ___:3_.o_s_.,_1 _s_. _i.._s-+-_3--=~:.....·_9_5_ .....,.+l _ _____ _ 
ao z..90 4& 4~ ~6 ,qb 2. 30 1.94 s z..~o I 14,50 2.a. \o ----+----- - ~ ·---t-1 - ---r----~, -- - · ---- --

- ~_S_---l_'Z.."'{O _ \ll_ -t-\ _ 4_z._i---4_ 1 -+- 8_3_..........J.._._8_~ __ \_._~_9 __ \.1 Z. 5 i.. 80 I I 4.o o ·2. 4. o 8 
10 z..30 32. 33 I '°s -~S 1.ss \. 4z... s -z..so ,-z..so , '1 .1b 

___ _._ ___ ..---;---- --+----'------- ----- --+----- -- -------- -t-------- ......-- ------
_ , __ s_---1--'-· a_o_ -r, - --·--z.-~ __ .__-z._ i _ _ S_ E> _ _;.__ · s_6_ \. 51 \. z.s s 2...0 s ll IO. 2 S' ·1 I 2.. 80 ' 

So , 1:2.0 i I 2.<o :z.G 52.. 1 .52. 1.4~ 1 1.2.2. I S ,.so , 1.so 9.lS ! 
-\ ! I . I ·-------f--1---- .T _ ___ _ 

_!3~ _ 0 .4-0 ' _ \8~ _ \1 _L_3 _S_ I~~ ~-84+ 0.<:3~ r· _S _J_<?_-80 I 4.oo+-_3_._,._2. __ '.------ -

81 \ 0 I I 0. ~3 II 2. :I O.l.0 'l10-4,0. ii o. \ ~ 1To1al Ar:eo , \9!5:4-.~ --
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UN IVERSITY OF MISSOURI, 

HYDRAULIC ENGINEERING. TOT A L. ... -3.6 .8. .. 0.0 ... CU.-F.T. sec. 



STATION LOCATED ..... e .oo .. F .T ... B£LOW. ..... A5.HLAND ..... GRAVEL ROAD '5RIOGE. 

METER USED ....... .P.RJC.C .. ~.S'J.6 .. .. 

GAUGE READJNG ........ 2 .•.. 0 .6 ......... .. 

S T AGE ........ F ALL-lNG .............................. , .... .. 

r 
P ARTY -{ 

l 
6 R O W N 

' H UN T ER 

OBSERVATION N0 . ... . .... 1.9 ..... .. ................. .. 

DATE O B S E RVE D .... AP..RI.L. .. 2.J.,.l.90.9 .. .. 

OBSERVATI O N S VELOCITY COMPUTATIONS AREA COMPUTATIONS 

DISCHARGE 

DISTANCE DEPTH 
REMARKS 

FROM REVOLUTIONS TOTAL VELOC. MEAN WIDTH MEAN CU. FT. SEC. 

INITIAL DEPTH OF PER. 50 SECS. REVS, R, P. S, ( FT. SEC .) VELOC. L DEPTH AREA 

POINT METER 

- -- ... --- -
I __ ! \ 
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-- - --· - - ---- -
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1 
_s_._G_'-s _ _ _,,_ ______ _ 
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- --!---------- --

J__ 
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! I --------- --
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l I 

' - --···---·-- -- -
I ! 
' I ~teo.-6r..Ld.qe..;:.\5 ' 3 : . . --· - -, -------- - --- : I 

I I 
UNIVERSIT Y OF M I SSOU R I, 

H YDRAU L IC ENGINEERING. 
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I 

TOT A L ......... ~.Z..J o .c..1.J .... rLs c.c. ... 



STATION LOCATED ...... 0.N. .... AS.HLA.ND. ...... GRAVE:.L. ...... B..OAD BRIDGE. 

METER USED ...... f?.R.ICE. .. ":..51.6 .... . r B~OVvN 

HUNTER 

OBSERVATION N0 . .............. 2.0 ....................... . 
GAUGE READING ......... 2.19 PARTY -/ 

l DA TE OBSERVE D ..... APR.\L...2.1., .. l.9.O .9 
STAGE ....... FALUNG ...... ... .... . 

OBSERVATIONS VELOCITY COMPUTATIONS AREA COMPUTATIONS 
_ ________________ _ _ ----- ------------1--- --- ---,-- --I 01 SC HARGE 

DEPTH 
DEPTH 

OF 
METER 

REVOLUTIONS 
PER . 60 SECS. 

. 
TOTAL 
REVS, R. P . S. (FT. SEC.) VELOC, 

<£.U~FAC?; 

WIDTH 
L 

MEAN 
DEPTH 

AREA 
CU •. FT. SEC, 

REMARKS 
II VELOC, MEAN 

____ :,.._ __ __,__ ___ --'---------'------~---,-------'---- --·----· __________ _:..._ _______ _ 
_ a_.5_ \1-----o-+-I --+----!-I _ __._I ___ . _;_.._-1-------1--____;_: _-4 _ __ 1 - -+-- ----!--\ ___ _ 
DISTANCE 

FROM 
INITIAL 
POINT 

10 Q~o I ,s- 1 n · ~,_ ,'3"2.. :n .""31 I.s o. 10 1 0 . 1s .46 

I 5 ~ 1 :-tS I '3~ 3~ G-4 ! -~-'! 1.s2... .92.. 1 5 , o.9& 4-~ O 4. 5\ 
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1 ( \ , I <:::> 1 \ '3.oo_i _ w_.J---,-.,q_ ""t:__+-_4_S_-+1-~_9 __ ~ _ _!,..I _~_.,_~---+-'--'·Tc__"3 ___ s __ .:_• _"3_._o_o __ l_S._.o_o_ --l--_~_ s_._s_s-__ ' --------

-45' ~- o o \ ~ l -+3 I .q4 i 8"1 .!1 I "2...05" J.(;1 ' 5 ~.oo i J 5'00 "'2...5,0 '5' \ 
----+l-- --'---tW- +I----'·--·--+-- ------'-· _ .:... __ 41 __ .,:__ _ ___________ -l-------+-1--- -----
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I I I 1.8 I I I .i,~ ; o .40 I -z..oo ,4<o l 
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UNIVERSITY OF MISSOURI. 

HYDRAULIC ENGINEERING. TOTAL . .............. '.?.4 .&.i.~ .. C..~ .. FT. Sc.C.. 



STA Tl ON LOCATE D ....... .A.SHJ-ANO .... GRAV.E:L ... R.OAD ...... eR.1.oGr:. 

METER USED ...... . EB.J.C£ ."' .. ::n6 .... . 

GAUGE REAOING ....... . J •. 3 .T ............... . 

S T AGE ........... F.AL.l..lNG ................................. . 

OBSERVATIONS 

:>!STANCE DEPTH FROM DEPTH OF REVOLUTIONS 
IN I TIAL PER. 60 SECS, 
POINT METER 

10. s 0 I -
1S' 1.05' l "?> l~ I 

~o ~.10 19 ·~ I 
I 

~s 1.<oo I 21 'Z.0 

7- 7-0 I : 

,30 -z.o '"1-cl 
--- -

I I 50 
I 

0 --z.o I 
e, ~ 

gS 
I 0 I 
I - i ! 

I 

. r 
PARTY ) 

l 
PHILLIP-5 

HUNTER 

VELOCITY COMPUTATIONS 

TOTAL R. P. S. \ VELOC MEAN 
REVS, ( FT, SEC.) VELOC. 

SV~f,,..~E. 

2.'9~ ~ O.E. I -2.4 

:38 I -"3~ o.,, i . b\ 
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-41 Al 
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,.oo I -lG 

41 .41 .80 ,.oo 
- -- I .,~ 

•i~ 
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.11 
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.49 

. • '39 
-

I \~ . I (o 0,31 . :3 z.. : 

I 
I 

• 15' 
I 
I 

\ I 

\ 
---~--- -- ' I 

I I 
UNIVERSITY OF MISSOURI , 

H YDRAULIC ENGINEERING. 

I ! 

OBSERVATION N0 .. .......... 2..1.. .................. ....... . 

DA TE OBSERVED .. APRIL .. 22., .. L.9.O.9 

AREA COMPUTATIONS 

DISCHARGE 
REMARKS 

WIDTH MEAN AREA CU . FT. SEC, 
L DEPTH 

-
: I I 

I I -4.S .S:} -i_."?>C} . 51' 
' I 

s i 1.5~ I 
7 . !'>o 4.S I I 

1 

I- ~5' ~-1S I 
! s I 1.4 \ ' 

s I '2..00 J0.00 a. c:,o 
I 

s 'Z."2..5 

5 "Z.,.'?.0 

s l!,~O 

5 "2.."2..0 

s 1.C?JS' 

s 1.80 

s , .10 

5 ' /.40 

s o.c:,5 
I I 

' s I o.4S 17..,7..5 

I 
- TZ. i 

i 

5 & .50 
I 

I 0 .1 0 I .08 I ___ -;Ta:ta.\_Area:...ln~ 

I i I 
1Meao..Ye.\0c.i..t..'f-LO ... ~ . - -- I ' 

I 

TOTAL ................. 1.1,.4.<;, ... ~ .. V ... r.T .. $ t:.C.., 



STATION LOCATED ..... 5.0.0 .... ET. ...... eELOV.V. ....... A.S.HLA.N.D GRAVEL. ROAD eRIOGE:: 

METER USED ........ P.RJG.E. ... ~.5.16 ..... _ 

GAUGE READING ..... .1.:7.3 .... -...... .... ... . 

PARTY [ PHILLIPS OBSERVATION N0 . . ........ 2.,2. ........................... . 

l HUNTE.R DATE OBSERVED,.AP.R\l-.. 2 .Z..,..1 . .9.09 

S T AGE ........ ... .FAL..LJN.G .. ············-·············'·· 

OBSERVATIONS VELOCI T Y COM.PUTA T IONS 

DISTANCE 
FROM 

INITIAL 
POINT 

0 

~ 

4 

'=> 
8 

10 

I "'3. ::r 

--

-

DEPTH 

0.51 
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1 
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DEPTH 
OF 

M ETER 

0"31-
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o .6'9 
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I 
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T 
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' 

~ 
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' 
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I 

I 
I 
! 

I 
I 
I 

REVOLUTIONS 
PER . 60 SECS. 

\~ 11 

,4Z... 4~ 

~-4 ~~ 

'Z.S 'Z.5 

11 10 

9 8 

i 
I 
I 

I 
I 

I 
I -

I 

\ 

TOTAL 
REVS. 

"2..'3 

8-4 

G1 
5' 0 

~I 

11 

l . 

I 
I 
: 
I 

I 
' 

UNIVERSITY O F MISSOURI, 

HYDRAULIC ENGINEERING. 

'1 VELOC, MEAN R, P. S. {FT. SEC.) VELOC. 

.--z..o 51 

. 8-"\- -z...o-4 \. ~\ 

.~i 1.SG ,.ao 
,50 I .~\ 

• "2..1 O,.S l.. 

· Ii o.4'Z. 0-41 

I 
I 

i I I 
I I 
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1 I i I 
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I 
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I 

AREA COMPUTATIONS 

WIDTH 
L 

"Z. 

'Z 

z 
~ 

2. 

~.S 

-· 

' 
I 
I 
I 

I 

I 
I 

· I 

i 
I 

i 

MEAN 
DEPTH 

0 . 6"!> 

o.9~ 

,. 0 & 

1.0~ 

I. I 9 
O,CoO 
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\-~G 

/ .86 

'Z. , I 6 
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I Z,10 

I 

! 

! 

I 

DISCHARGE 

CU. FT, SEC, 

~ 5 
I ':, .'3S 

:3.00 

) .88 

I, I l 

. 44 
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I 
I 

i 

REMARKS 
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Meon\Je\oc.ity = o , si,S 

' ' i 
• I 
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I 
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l ---,-
' 

TOT AL ............... .1....1. ..• '.':3 ~ .. C.U ... f.T .. 5cc. 



STATION LOCATED ... ON A5H.LANO .... GRAY.£.L .... B .OAO ... 0-RIOGE. 

METER USED ..... l?.RIC.E .~ .:rtt, ..... r PrllLLIP.!7 
PARTY -{ 

OBSERVATION NO • . . 23 . 
GAUGE READING .... 2 .64 . l HUNTE.R DATE OBSERVED ... MA:-:< ... .. 9 -r\ .909 .. .. . . 
ST AGE ........ F ALLING ........ ..... . 

OSSERVATIO NS VELOCI T Y COMPUTAT IONS AREA COMPU T ATIONS 
_ _ _________ _________ - ----,,------ ----,

1
------,-----1---- ----- ---I DI SC HARGE 

DISTANCE 
FROM 

INITIAL 
POINT 

DEPTH 
DEPTH 

OF 
METER 

REVOLUT I ONS 
PER. 60 SECS. 

TOTAL 
REVS. 

I VELOC. MEAN 
R . P . S. \(FT. SEC.) VELOC. 

W IDTH 
L 

MEAN 
DEPTH 

AREA 
CU . FT. SEC. 

REMARKS 

0 ~'{:5 3~1 ----~~1-.. ~ II ~: _:_.;a h a ' 1-b.,_ .'<,S·· : sT.aco 4.19 2 ."\2. 

& 3.85 ~ . 45 44 I 89 I ·89 i 2 .11 I \ .49 3 3 -1 ~ ll-34 \t,.90 
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1 
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3o 0:2 .. s ' _=:. 'ti- 'T ~ ~I-. · I 5 I o.35 r .4,--- ~ L ~2T 2-1~----l----_-i'-¥--+!--------
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1 

\ \. \ - ~----------'-; --·- - -j,---~---.-
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-------'lTo.."tQ.LA~eo ,_ 61 I L 

l 
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1
_ it'\ean VelaGil'y· \.4•0 
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--- ------'------....-----+-·----"-'-----1 

- -------
I 
I _ __ ....__ __ l------"--

1 
; 

UNIVERSITY OF MISSOURI, 
HYDRAU LIC ENGINEERING. 

\ ---:-- ---+i---+---l--------1--------

TOT AL........ 9. ~ .. :63 .... GU .• f'.'.T,.5.EC. 



St all,-on, : __ .C oJ u 

D ata Dcu~ Et.ec.1.p1.tcifJ.on - - - - - - · - - - - - .: -
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.TABLE XIV 
CURRE.NT METER RATING DATA 

Pnce Meter .., 516 
Observations made March 2,7 and ·April ~.1909 
on 6r-u.shwo od Lake.. Length of c.,ou ..... ,=5e..-2.oo ft . 

Tlrne (~t!c.\ Revolution5 Velocity~ Rl!V. peY Sec. 

97 8 E:,.5 2 .06 0 ,&9 

I I~ e 2.. I -'77 0 -'13 

20& 88 Q.96 0-42. 
164 as 1:09 0 ,46 

51 81 3 .92. 1.~9 

39 82. 5.13 2 . \0 

65 · 65 a.cs 1,31 

68 84 2..94 1.2.4. 
40 es s .09 2.. \ 2. 

34 82. 5 -88 2.41 
35. 79 5 -1~ ~.2.6 
'T8 83 Z .56 1.06 

68 87 2..94 1.ze 
1'7 84- ~ -60- \ ,09 

12.O 86 1. <o'T O.'?Z. 
83 85 iAI \ ,02. 

'T'7 86 ;t.E:,O 1. I 2. 
6.3 84 3 -1& 1. ?)?, 
60 e4- 3.M. 1.40 
65 84 3 .08 l. '2.9 

19 ~4 2..53 1-04 
109 83 1.89 0 -76 
95 ez. 2 .10 0-87 

\ ..3 I 84' 1 .• 53 0-,64 
148. 8.3 1-34 0-.!S6 
So e,3 4 .00 r,66 

41 'f 7 4-61 ,.ee 
4.3 81 4 .65 ,.eg 

.See Plate \ 9 



TABLE XV 
CUR.RENT METER RATING DATA 

ftele..y Metel"' 14T-Z.5 
Ob.servoT_ion.s. l""'lade Mo...-ch 2. 1' Ol'ld ApYil ..3, 1'30'9 
on Bi--ushwood L~ke. Len9tn of covr.se-: 2 00 ft 

T,me (secJ Revolv-t,on., Veloc.ity ?« Rev. per See,. 

·'73 1~4- 2 .14 2. .66 

64 2.os 3.1 l. 3.2.0 

S6 188 ,3 . .S7 3 .36 

61 199 3 _2.e, 3.2.6 

76 201 2..E>3 2.64 
· 56 1q3 3 .57 3 .45 

E,7 197 ~.98 2..94 

'rZ 1 ~2. 2-:rs Z,.t,'7 

81 ~02. l.4"1 ~.49 
68 zoo %.. i.7 2..i. 7 
'7 2. I "t '7 2.'t8 2. .46 

t t I z.o~ 1-60 1.63 
~3 r 9'7 2.1s 2 . 12, 

'31' 1~3 l • .i:tt» l.4-1 

' sz. 1~3 1.31 1,2.'T 

198 t 'T7 , .01 0 .9O 

l 4-6 184- . 1.37 \.2.6 

219 190 o.91 ·· o.e-r 
,-so \ 'T I 1.33 . ,. 14 

35 195 5.72, s.en 
37 203 $.40 5 .4'9 
44 2.07 4 .55 4.'70 

46 I q5 +.~5 4.lA, 

ee I C92. 2.,1'? a..,e 
~3 196 2..15 2 .11 
g4 , 91 2 . \3 l..O~ 

92. 193 -, Z.\~ 2.JO 

144 186 ,.39 ,.a.9 
16 2. 192. 1.24 1.18 
2..07 ,as 0.~1 (),C)O 

2.19 \86 0-91 O,&! 

80 193 2 .50 aAI 

59 186 3...39 a.,s 
·4-s ,e~ 4 -16 ~.eo .. , 

4-1 I e2, 4.87 4AS 
41 IBS 4,eT 4 .6\ 

60 189 3.~3 3.,.s 
ros 1~3 3 .06 2.9"( 

~ee Plate 20 



TABLE:.XVI. 
DEP1"H5 Of- STANDARD SE:.C.TION"S 

HINK~N CRE:E.K 
Se.c t10~ I oca+ed O\'\. v ps.treom side oS br1d~c ul'\,de.r \ower c ho~~ 

Pcptk to bot-tom oj cv-eek · jrom. -to,o o,S lov<e'I" ch..oro ol th.e bnd~ 

P,~tOl\.<.C ~·r o -
we1,,t $,de. t>epth.. O.sta~e. ty-om 

Wer.t ,-,.ide. Deptk. 

0 30 lj.O 

~ c;.c, 35' 11-1 
... j .5 40 11-1 
(:, B-~ 45 n .1 
8 \'3.S so \~~ 

10 14 -'?> 55 ''·"' I 2:. 15.3 (JO 1€,.b 

I 4 ,s.1 65 I <:,:"\-
I& I~ 10 J~.o 
18 I&.""\- 1.5 15.5 

zo j~.~ ao 14.~ 
~z I to. (o as \"\.S 
ZS I'=>-~ 90 I '3.'2. 

Se~ ~late 2\ 

G RIND5TONc. CR.E.E.K. 
::'>e~ tiol'\ loc:o.+t.d O"'- '-'f&~ea""' ~,de. . o~ brt0~ Ul"\d.:r · low~" c h.onl 

t'eptk. to ~attor'f\ oS c..u~k. "\ro"' top oJ \ewer ~kl>rd o~ tk.t br-,o~e 

D1~tonc.e f rOT'I'\ P«ptn. D,~to.*e. 1 row,. Pep't't\. 
W'f!!>t :Stdc. W«r.T :S••c. -----"O 0 ~+ It :1-

z •~-~ ~<- l 1- l 

+ 1~-~ I.I 10.T 
~ 14.4- 30 \l>.¼ 

• 145 :,.;t . IQ. 'Z. 
1b f~;O 3+ \·~-' 
.IZ. J,.6 3C. 10.0 

I+ .~.z. 31 9 -8 
IC. ,~.-cit ~o 9."t 
Ii 11. .'~ ..... z. g .E:, 

~ 1i.o ~~ '·" -zi. II ·'- ""H,.5 g .T 



G<i-3e G 

0 () 

o . , 0 

0.2. 0 

o.~ I;) 

0.4- 0 

o. s . 3 

0-<i:) ,G 

0 -l \ .O 

O . 'i l ll 

0 . ':) 2. 8 

Ga~e. Q 

0 0 

o., 0 

0 . 2.. o -
0 -?» 0 

0 -4- 0 

o.s O. \ 

O·'=> 0 . t. 

O ·"t 0 - 'Z.. 

0 -i' o.~ 
0 .9 0.1 

TABLE XVJJ _ 
Of5CHARGE FOR GAGE. HEIGHTS 

HINKSON CREEK 
C.u. FT /5EC~ 

GQ~e Q Ga~e q <S~ ge Q 
I .c, 3 '1 z..o 2. I 3 3.o S34 

I . I ...,..9 2... 1 ~ 4 0 3 -1 5'10 

,. z. ~, 2 .2. :z..<o ~ 3 -2.. (oZ..(o 

I . "3 "?~ -z.. ~ Z 90 3 .3 (o00 

1-4- 90 ,l . 4 319 3 .4- 't 31 

,.s \ Of 2.s '352. 3 .S e o o 
' , 

l . (o I 2.S 2-<o ?>i1.. 3."9 8~~ 

1-1' 14:5" '2-1 4Z..O 3 ."f 881 .. , 1~5 2. . , 4 S 5 3 .i' ':>41 

\.9 190 'l. -9 4~2, 3 .'9 I OOi 

Gag e Q 
4 -0 10'1.l.. 

4 -\ \ 14:t. 

41\ -2. 11- \ ?, 

4 .3 l'l.&ti 

4 .4 \ 35(o 

4 -S l4.?> 5 

4 .E, ,sz.o 
-4- :'{ 1596 

4 -8 ''-•°tt 

~-~ \'\1.0 

.,.. Values taker, CY computed fV"om 01sch0Yqe Cvvves; Pl. 2.3 

TABLE XVlI C\ 

Df.SCHARGE FOR GAGE HEIGHTS. 

Gaqa 

\ .o 

\ •I 

1-2. 

1·3 

1.4 

1-S 

1. (o 

I . 1' 

I -~ ,.~ 

GR\NOSTONE. CREEK 
cu.FT / ~ec . ..,,, 

Gl. Gaqe q_ GOCJe. 

o.g z.o 2.S-o ?,.o 

\ . 0 2.. I 3-4.0 3 ,1 

,.~ -z. '2. 
~ '· """ 3 . 2. 

-
7..G, ~ -?> 50-L ,3. ?, 

4-. \ Z. .4 Co\ . '1.. 3A-

~-\ z..s '11 - e. 3.s 
e.s z .'° 84-~ 3 ·"-

10·9 2.. l '98-0 3 -'t ' 

14.(o -z..1 \ \ ~ -0 !) . 9 

IC) . 2. z., _ \ ~0-l.. 3 -~ 

Q 

144-"t 

I (o \ . J..~ 

I "l :5-S 

I 9Z. ,O 

2.09.o 

2.2. c..8 

Z.45,0 

2. c.2. \ 

Z.62-0 

30~-S 

Gaqe ~ 
- -

4 .0 ~'2.1 .o 
4 , 1 342.-& 

4 -2. - 3Co2..S 

4 - ~ 31'2.-f 

.q.-4. 405,5 

4 .5 42.~.o 

4 ,Co 4S?i.o 

4 -1' 4 "t4o. O 

~ -'1 S0\-3 

4--~ S2.3.O 

• Volves token Or" computed from o,~oYqe CvYves , 'P\. 24. 



TABLE .xvm 
DAILY GAGE READINGS rO~ HINK.SON CREEK 

See plates ZS- o I for cur-¥CSS· of 9aq<S1 hei<3\toi-"t.s 

1908 1909 

DAY OCT05fR t\OV?.MW ~f.t~nDfft ~UAR'( fc?>RUA~ MA~c.t\ APRIL MJ\'( 

I o."'\-9 l.10 \,00 0.1& 0. <o7> 

z o . <::,9 0-l'i::. o .9-"t o.1z.. o.<.~ 

3 o.<:.i:!. 0.'=,5 o.""\O 

4 0 . <:, I o .lo1 0.10 ,.50 

5 0.60 0.10 0.10 i:~9 o.51 

G 0.60 o . <:.C} ,.~o o.<-~ 0.10 
i 0 .58 . o.to~ o. E.o ,.~o o.<o~ 

8 0 .bO o.<o5 o.s, '"' o.'-~ o.<..& 
9 0 . 61 o . '=>~ o.sa I. '=,0 I.~(. o.<.'-
10 . O:'f-1 o.s& o . <oi::.. o . 59 \. "?,O 0,(;,0 

" o.""\1 o .51 0, "..s o.89 1,0"\ 

It. 0:"'1·8 o.ss o.~4 o.A~ ,.o~ 
13 o.45 o.s.s o.~~ \-01 o. \l ( 1,15° 

1.+ O."\'"\' o. SE:. o.<c,'3 '3-8~ o.,~ 1.00 

I ti O."'T~ o .55 O.'-0 I.Z~ 0.1<:, o.io 

\G 0.4~ a.SE> o.<oO ,·. "30 0.10 

17 0-"\0 o.55 o,5c:.> 0,5-'T ! - . 

1a . O.-"'\0 o .55 o.51 1,2!, 0.10 o.~s 
\9 o.41 0. 5-'t O.Sb o.51 ~:l.5 1,iO 

20 o.~, o.S't o .55 f.5 0 o.<:>1 I ,'=,0 ., 
2.1 0,"\'\ O.5"'T o.ss o.81 1.(.()- o. <o (:, '3.'~0 

22. 0 .40 o.s~ o.s~ o.go 1.39 o.&<o l.'38 

-Z.?> o . .itO 0 ,85 o .8Z 'Z.51.. o .<o1 LO~ 

2.~ o.s, \, I 0 0-19 ,.5"'\- () ,10 l.oo 

'Z5 o.ss ,.~i. I, I Z. o .ei. 

%.6 0.51 ,., z o. <o8 o.~l o.'f.S 

'Z.i o .5Z a.so O ,f::)O Q.iO 

?8 o.s, 0.10 3:?>8 o.8'3 0.10 

?.9 o.s, I .oz. ,.so o. <:,ts" 

iJo 1.'?>, ,. 30 o.<o5 O , 'JZ.. 

31 o.5o ,.,o l,05 



TABLE YJX 
DA ILY GAGE REA DING5 · FOR GRINDSTONE CREEK 

See ploie.s ?, 1 - 3 e for curves of gage he.1ghts 

1908 l90~ 

PAY IOCTOe>ER ~vtl'\6ffl DfCtMU IJ~ltl)~R,'( tE?,~~, t"\AACl'\ Af"f\\L M l" 
I o.&~ I -4\-~ 1.60 1.1>g J.2.4 

~ J . .i!..S 1.2~ l.~O l-"31 ,. -z.s 
J /. I & , .2..s 
+ I-lb J. ~ o ( -'?>~ l,':)O 

5 1. 15 I. "3 & I .'3 I ~.2.0 ,.15 

E:, (,IS - ,. oS- ·1 ,52. 1-~5 1,30 

T ,.,s 1:ao 1.15 / ,G O \ . "l..8 

8 1.15 1.2."'\- ,., C3 1.4& f. "1..8 I .t.o 

9 1-I ~ I :z.:z.. \ . 2..0 1,13 1.':Hs , .z.o 
\0 014 \. I?. \.2."3 1.l..O JJo 5 l .'2..o 

h 0.10 \.15 1.1...~ / .4--1 f.44 ,~ o.'=>& J. 14 I. -Z. ~ 1-T~ 1-~:3 

1"3 o .<o5 1,1:3 1.~I 1.55 1.3~ '·'"~ 
14 o.<,~ ,. 1 "3 1. 2.0 3.41? ,.~~ I .'"Ti 

15 o.s1 I . I Z. \. -z..o / . 8 9 l."30 1.40 

\G o .-53 1-1~ I. "Z.O ,.1~ 1-~""' 
17 0.49 1.1 0 ,. \ 9 

1e 0 :"'\-"3 I , Ii. 1.11 I• I 5' '2,."2.0 1-~9 l."l..& 

19 0-~9 LI Z. l, tT 1. 0(;. ~ .12. l:<\2. . 
'ZO 0 .,53 / . H I . I b 1.~ I I , 'i. 1 ,.~o ~, o.::ss I. II I. IS 1,50 I.& 2- I .2.b %,-+z. 
Z z. 0 .5;1.. J.I Z. I A-+ f .{.Z. I . -Z..C. l,"\'3 

~'3 0.02. ,.,1 / .4E> 1.~ I J."1..S \ .5"'T 

?.4 I , 18 1.1 g 1-'3~ I.& I J. '34 \.4-5 

2.s 1.5~ ~.2.4\ ,.so 1.40 

2G J. E,O ,. :so 1. 30 IA1 l.~5 

~q I. OS 1.-31 1.""1'0 l.~5 

~8 f.O~ 1, 3 0 3 .~~ 1."'tO 1,'3 0 

2.9 I . 03 z:~, ,Z.:40 11 2.i 

3o 1.13 -;z. . o o 1-1..5 ,. z.s 
/ 

3 1 I. 0 0 1.55 1.~6 



DAY 

I 

z 
-~ 
4 

.5 

6 

7 
8 

9 

10 

" 
I 2. 

13 

M·. 

15" 

16 

17 

\& 

·19 

2.0 

z, 
2-Z. 

'Z~ 

t."'t 

ZS 

z.~ 
z.1 
'Z& 

'Z.~ 

Jo 
/ 

31 

su.M!> 

TABLE XX 

DAIL, D\ ':>Ct1ARGf:. FOR t\\HK'50t\ Cftc..E..t'\ 
CU. f-T. PE.R 5c:.C... 

5E'e P\Qte~Z..S. 31"fot- D1sd,ar-<\e CVl""t"e 

\9.08 \ 9C9 

OCTOBER ~OYE.tt5ER DU:EM131:,R J1',ttUAft'{ ff:eR.UAR.Y MARCK ,._f>RI\.. 

-:>.o So.o :,o.o .3to.o IG.O j .O 

t 1.0 I\ ."1 -zo.o ;:,c: .o 14.o 8.o 

· 1.0 8.5" u .. o f>(o.O 14.o 1.0 

~-0 10.0 \~.o 100.0 I 3,0 .5.o 

~ -0 9.3 J~.o 31~.o 1 a.o -+.o 

5.S 9.3 9.o Go.o I %..0 H,.o 

5,5 a.1 1.0 60.0 ll.,O 1-,.0 

6.0 8.\ 4.0 5o.o (%.,O 1 o. 0 

6,0 g,1 4 .o 11-5.0 1gj,.o 8.0 

~.o 5.o 1.0 4.o 1os.o jl.,O <o.O 

3.o ""'{.O s.o 4-0 ~g.o +it.o .5.o 

l.6' 4.o i.s '4,0 -Z.9.0 at.a so.o 

~.o 4.0 1.0 4.o ""'\-1.o %A-.O ~8.o 
~-0 4.0 8,0 '-a.o 1018.O 18.o ':?>8.0 

2.0 4,0 c:;.o 3.o 14,0 I (o, O -zo.o 

1,5 4,Q (o.o 3.0 1'~.o \~.o l'i.,O 

1.6" -4.0 ~-0 "3.0 10.0 1-a.o I O.o 

2 .0 4.o 4,5" z.s- ~ -0 ll..0 8.o 

2 -0 4.o 4,5 -z.o Z"\~.o 1O.0 I '1'"'r 

%-0 -4.o 4.o s.o I 08.o C3.o I "1.."'"\.o 

"J.,O 4 .o 4-0 '2.0.0 l\"'r,O 8 .. o <,,g'-_o 

"Z,o 4.0 -4.0 ~o.o Sj.o g.o 8-'t.O 

f.5' :l4.o ,4.o '%:2..0 35'9,0 9.o 4-a,.o 

4 .0 SG.o 4.0 1.o.o 112..0 <3.0 '81,0 

5.o 14.o + .o 15.o ,5?.o •~.o ~o.o 

5.6 ~~.o 4-0 )0.0 3-i-.o J "·o ,s.o 
,4,o '1.0.o 4 .0 ·9.o 'Z.9.0 "%.0 ,0 14.0 

4,0 . J Z:.o 4.0 ·u.o.o 4-4-.o ~-5' 10.0 

4 .0 1t..o 4 .o J 08. 0 8.5 8.o 

4 .o 9Z..o 4.o 'f'l.o g .o ·.\~O 

4.o so.o 44.o g.o 

E,~,5 .+"-lS-0 I 2-&4.?, 1'2.&\, S 3s,s.o 6o't,O '5~&.o 

t'\AY 

' 



OA'f 

\ 

i 
.3 

-1 

-5 

6 

7 
& 

9 

\O 

II 

IZ 

13 

I"\ 

15 

16 

17 

18 

19 

20 

?. \ 

Z2. 

2..'3 

Z."\ 

'Z.6 

~E, 

Zi 

ze 
z~ 
30 

31 

TA8LE:.XZ! 

PAILY D\5Cti.A.RGE. f-OR GR.INO~l"Ot\E CR.cE:.K 
e,u. FT. PE.R 5E..C. . 

Se~ PIQi'e5~-~ tor D,$c:.'1aY~e c.urv~ 

1908 19C~ 

0Ci0Bt~ I\OV~B'f.l DfCtl'\6?.li ».liUAA'f f'~MUA!tr f1P.TtC.l\ APRIL 

o. I 4,-4 -4-4 (o.C:.. ~-" '2-4 

Z.o -z.C:, 3-"- g .o ~- '=, ~-~ 

I.Z 1.q 3-~ I 'i.. C. 3.0 z.~ 
1.1- ~.(:. '2. .5 18,& Z."- z.o 
I.\ 3 -~ Z.5 41.0 Z-~ t.G 

t.o Z-<3 1.8 "'-~ 1.8 ~ ·" 
0 -~ -Z.G. 1-1-. s.o 7-.o ~-'\ 

0-& 1.8 ,.s .5. l.. ~-0 ~-'Z. 

I o.~ I.& t.5 I 1..,8 51 i .1.. 

I.O o.~ \ .g J.S 6-"- "E).5" •-~ 
1.0 0-~ I.& 1.5 ,4.o .-11.8 3.?. 
0.8 o.i \ .g 1.-4 ,~.s """· \ ~1-'-
o.,; o.& 1.1 l.'3 ,.i.. 3.o 10.4 

o.s 0.8 I."\ ,.~ 22.:A.o '2..& ~, 
O. '?, o.g 1-4 J. jl 19.4 ~-' "\ .o 
0.\ o.a 1.-1- 1-~ 1~-'Z. "? .o 3.~ 

o.o o.& I."'\' I. I ,~.\ ~ -0 ~ -0 

0 . 1 0 .8 \.~ ,.o ~o.s z .o ~ -S 

0.'4 o.& I.I o.g 't..9.8 l.~ ~t'\-

o.-a o.& , . / o.r ~o.i,. \.& .8-8 
•.... 

O.S' o.& l.O 6.o 16,i . I,& GC:.o 

0.'3 o.& o.~ -4-8 • . 9 J .a - I Z.8 

o.~ ,.~ o .~ ,S.~ ,~.E, ,.~ 6.6 

I.~ 1-4.(o o.~ 3 .4 I <c,.o ~ -8 ~-8 

8-8 46,0 0.<3 Z.8 ~-1 ~ -8 -4.o 
9 .o <o. <o o.g ~I"'\ 'i.""\ ~-~ -;,. C, 

C:>.8 '3 .-z o.a 41.G ?I,\ 3.o '3.1 

0.1 ~A O.& t2Z.o 3,1 ~-4 ,Z.8 
-··-

o.s .50,4 o.g 5z.o 2.o -z..z 

o . .s (~."'\ 0.8 ~4-0 2.Q ~.o 

0 . 3 7-~ ,~~ 1.9 

5UMS Z"t.9 15(>.(» .55.g 1i41i., 159-i.~ 9"t. 8 l(f 4.+ 

M.l..'( 

•' 
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