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INTRODUCTION

The problem which confronts the sanitary engineers of
today is the removal of the waste products which accompany
all living processes, in order to guard against the spread
of epidemics which always threaten orowded cormmunities.

Questions of public health have appeared in such gn'eat
number, of such manifold variety and dominant importance
that State and Federal supervision have been found necessary,
whence have arisen Dairy and Food commissions as well as |
Boards of Health.

The removal of a city's wastes is one of the most diffi-
cult problems which confronts a mun'to:l.pality of today-.

A river of waste material flows from every large city, whioh
pollutes streams, harboi:s. and sea shores, damaging prop-
erty and spoiling pleasure-spots, and also threatening
human life and health.

The most common me'thod of disposal is to discharge the
sewage directly into some flowing stream, or other bodyof
water. This 18 called "Disposal by Dilution} and is the
cheapest method of disposal since it does not require the
purchase of land and needs no ocare to regulate its working.

By this method the waste material will be carried away
from the tributory area, but it may be deposited in prox-
imity to some other community, on banks or shores, or may
be retained by dams, thus oreating a nuisance; may render

unfit for drinking, household or menufacturing purposes,
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water which otherwise could be so used.

There are some conditions under which disposal by dilu-
tion is much less objectionable than is generally the case.
In nearly all cases the liquid wastes from our cities must |
be discharged, either in their crude condition or after
teeatment, into some body of water. The degree of treatment
mist be determined by the local oon.ditic‘»nso In some cases
no treatment may be necessary other than wﬁat is afforded
by the natural purification agencies. Under what conditions
and to what extent a water receiving 'smge will purify
itself is a question which has received less attention than
have methods of treating sewage; although it is by far the
most ocommon method of disposal. .

Many different opinions are expressed in discussing the
problem of the pollution of water ways. Some speak of the
absolute prevention of pollution as though it were possible,
while it is held by others that the stream should receive
the unrestricted discharge of sewage from urban commnities.
Between these two extremes lies the logical position held
by students of the problem whose professional training and
experience permits them to properly decide this question.
This latter position consists in the control of pollution,
using the streams wherever it is possible without danger
to the public health.

Some states have ':I.a.w. controlling the pollution of its

rivers,streams and lakes.
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The Water and Sewage Law of the State of Michigan provides

for the supervisory control over public water supplies and

over the discharge of aev;age into the waters of the S8tate,

by the State Board of Health. This law outlines the duties

of both the Board and the m’ioipality- Yo power is granted
in this aot * to prevent any municipality now disposing of

its sewage into any river; from continuing to do so *.

In this connection, the Michigan 8upreme Court han'ded
down a decision in the Grand Rapids stream pollution ocase,
May 28th, 1913 as follows: |

"This was a proceeding in equity to declare and to
abate and restrain a public nuisance claimed to result from
the discharge of sewage and night soil from the city of
Grand Rapide into the Grand River. The decision declares
that the acts complained of do oréte a nuisance below the
city, and that the continuing or oreating of that nuisance
may properly be restrained by injunction, and that the
Attorney General is a proper complainant®.

*This decision 1s based upon the doctrine orv riparian
ownership, and not primarily upon consideration of public
health such as form the broad foundation of sewage lawe.
The right of the city, as the riparian proprietor, to m'ake
reasonable use of the water of the river for the purpose
of carrying away the sewage in an unreasonadle manner, or
in such a way as to destroy the usefulness of the river to
the lower riparian proprietors or to impair their rights
or to unreasonably increase their dburdens, is as clearly
defined.



Thus the question of what reasonable or unreasonable use of
a stream is a question of fact,to be determined as other
facts are deteminad:

In order that tho'ee facts may be determined, it is nec-
essary to make a thorough investigation and study of the
stream in question. Such investigations amd studies have
been termed *® Sanitﬁry Surveys ".

The city of Jackson disposes 6! part of its sewage
through a septic tank and cinder contact filters thence
into the Grand River. However, this plant is inadequate,
because of the rapid érowth of the ocity, and the fact that
the tank is situated so low that the river backs into the
filters. As a result, part of the raw sewage is discharged
into the GrandRiver without any treatment and the rest with-
out sufficient treatment. With this idea in mind " A Sani-
tary Survey of the Grand ﬁiver " was started to determine
the effect or result of the disposal of these partially
treated wastes by dilution into the river.

Surveys of this nature are carried on :by certain of
the State Boards of Health or by municipal boards of health,
extending over long periods. This survey was carried on
for three months, during which time normal and flood con-
ditions were encountered but no low water was experienced
during which time self purification is most active and
also when there might be distinoct nuisances caused by the
insufficient dilution.
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TREATMENT

The object of this survey is to determine as far as
possible (1) whether or not there is a local nuisance
treated, (2) what is the effect of this pollution on the
stream, and to what extent dces the stream purify itself.

All results depend upon the discharge of the stream,
therefore gaugings were made at different periods. The
discharge determined, the next problem is to make the nec-
essary examinations. It i1s usual to make complete physiocal,
chemiocal, miorosoopiﬁal, and bacteriglogical examinations,
but as our means were limited only the following were con-
sidered. Under " chemical " it was decided that dissolved
oxygen, Bxygen consumed, and chlorine would probably be
the best adapted to the problem under consideration.

Under * baoterielogical * it was decided that total counts
on nutrient agar and presumptive tests for B.Coli would
best show the condition of the stream and the self puri-
fication efroot. Under * physical * only color and temp-
erature teste were made.

With the above problem solved the next step would de
to form a conclusion, considering theaé results and all
available data, together with the necessary assumptions.

All work of taking samples was done with an automob-
ile, covering the whole territory on the same day. Gaug-
ings were made during the week ends that samples were not
not taken, by means of a team hired at Rives Junction.

One gauging trip required about one and one-half days.



DISCHARGE

In determining discharge it was necessary to obtain the
cross section and veloocity of the river at the gauging sta-
tions, which were chosen at various bridges on the river.

On each gauging trip the depths of the water were neasure'd
by means of a graduated line and plumb bod at intervals of
five feet along one truss of the bridge. Velocities were
taken every ten feet with a amall Price current meter at

8ix tenths of the depth of the water below the surface.

A fixed point was marked at each station from which meas-
urements were taken to the water surface on each trip.

Curves were plotted from this data which give the area, velo-
city, and discharge for any distance below the fixed point.
A gauge rod was permanently set and tied into a city benoh-'
mark at the Jackson sewage disposal plant and was read &aily.






CHEMICAL EXAMINATION

In the carbon, nitrogen, and sulphur cycles, "Destruoct-
ion" is the part in which we are particularly interested.
It is a process of oxidation or burn:lng ub, alded by 'baot-
erial action, or the changing of unstable, putrefying,
organic matter to stable compounds. In order to do this the
organic matter must have oxygen, which it takes out of the
water. As long as there is sufficient dilution the required
amount of oxygen oan be furnished, but as soon as the avail-
able oxygen is exhausted, putrefaotion will take place. In
other words, it is simply a question of a balance between
the available oxygen in the water and the oxygen which is
required by the organic matter.

Thus the amount of the dissolved oxygen in a sample of
water will give us a relative idea of the ocondition of the
stream. It was decided to use the dissolved oxygen method
used in the New York Harbor Method. ( Modification of Levy
method, see Mason page 110 ).

Solutions:

Standard FeS804 -~ 144 grams ( Kahlbaums orystallized sul-
phate ) and 15 oo cono. Hy80; all diluted to 3 liters.
Standard Nachs == 200 gia.mc in 1 liter of water.

Standard K, 8Q; -- dilution 1 part acid to 1 part ﬁter.
Standard Potassium Permanganate -~ 25.4 grams in water di-
luting to 4.5 liters. Standardized aga’inat especially pre-
pared l[ohz's' salt, 1 boo- = 1 c.0+ 0of oxygen-.



Collection of the Sample:- The sample shall be collected
with extreme care in order to avoid entrainment or absorp-
tion of any oxygen from the atmosphere. The sample bottle
shall be a glass-stoppered bottle with é. narrow neck and
which holds at least 250 c.0. The exact capacity of the
bottle shall be determined lan;d etched on the glass. A two
holed rubber stopper is inserted in the mouth of th'e bottle
and in one hole is placed a brass tube which almost touches
the bottom of the bottle. In the other hole is placed a
short curved brass tube. ’In taking samples, two bottles
with the above described stoppers were placed in a rack and
lowered into the water below the surface. The water will
run down the long brass tube and the air ;rill be expelled
from the bottle through the other tube. As soon as the
bottles have been filled they are d.ra.wx{ up and the temporary
stopper is removed and a permanent glass stopper is in-
serted using care not to entrain any air bubbles.

Procedure: - Remove the stopper from the bottle and add
‘6 ce0. of PeSO, to the bottom by means of a pipette, then
5 c.c. off N% at the top. Replace the stopper and shake
vell'. ﬁ'hen remove the stop'per and add 10 oec. of H 80, Sol.
This sets a sample and dissolves the preoip’it'ate allowing ’
the titration to proceed with potassium permanganate.

Run a blank using the same water and the same prohoedure
only omitting the addition of Na2003 which gives an alkaline

reaction, and allows the D. O. to worke.
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The number of c.c. of potassium permanganate used in this
blank determination, minus the number used in the first or
semple test, gives the number of o-o- of dissolved oxygen
in the sample. Put the result in terms of oxygen per liter.

The oxygen consumed test gives us a knowledge of oxygen
consuming power of the ocarbon compounds. An oxidizing agent,
potassium permangabate, is added to a pottion of the sample
together with a quantity of sulphuric acid, and the whole is
digested at boiling temperature for 30 minutes. The amount
of permanganate used 1s determined from a titration., The
procedure was made in conformity with the Standards of the
American Public Health Association.

The chlorine determination givee us an index of the di-
lution afforded. If we know the normal chlorine value of
the stream, we con make an estimate of the amount of water
entering the river through the tributaries. The chlorine
value 1s high at the city limits due to the’presence of
chlorine in the household wastes, and this value will be-
come less as water enters . from the tributaries of less
chlorine content. This test was carried out in conformity
with the apecifiootions of the American Public Health

Association.



BACTERI@LOGICAL EXAMINATION
The samples were examined as soon as possible after the
time of collecting them. The tests decided upon included
total count on nutrient agar, and presumptive tests for
B.Coli using lactose bile. The preparation of media was
ac&ording to the " Standard Mathods of Water Analysis" of
the A. P. H. A.

DISCUSSION

The determination of the effect of the discharge of
the partially treated sewage from Jackson into the Grand
River was made by means of physical, chemical, and bacter-
ialogical examinations such as have been outlined under
the heading of treatment. The results of these tests are
shown in Tables 1 = 3 together with the distances of the
sampling points below the city. There is also denoted the
points at whioch the two main tributaries Join the river.

There are several factors which enter into the self.
purification of streams. The two physical factors, dilu-
tion and sedimentation piay an important part while the
real oxidation of the organic matter is carried on by a
bacterial action which is supported by the abundant food
material of the sewage laden water. The reduction in bdac-
teria is acoomplished through severﬁl agencles, Sedimen-
tation and unfavorable environment constituting the chief

factors.



A large majority of the bacteria are of intestinal origin,
the optimum temperature of which is the body tem@erature-
Naturally they would die in time in the changed conditions
and grow scarce in the battle of the survival of the fittest
with the more hardy water bacteria.

Sampling Trip March 25, 1916.
Weather- Fair with thaw. Temp. of air 58 - 64 deg. F.

Condition of stream - Flood.
The chlorine tests gave fairly uniform results and show
a drop from 13 p. p-m- at station 1 to 7 p. p-mm at station 17-
The values are ahown graphically on the ohart tegether with
a curve showing the flow in the river a¥ the various stations,
and the total bacterial count; As the discharge increases
in amount the chlorine decreases in,accordance with this
dilution. The total bacterial count shows a decrease from
63,600 at station 1 to 13,200 at station 17, a reduction of
about 80%Z. There are several irregularities in the ocurve
which may fe contributed to several facts, one of which is
that 1t is difficult to obtain a correct estimate of the
total bacteria where the number per c.c. is so high, unless
several plates are made and in this case only one was made.
The estimated B.Coli content per 1000.0. as shown on
the table gives a reduction from 10,000 at station 1l to
100 at station 17. This latter value shows the water to be
of fair purity at this point. Unless a large number of

12






these tests were made covering a long period it would not
be possible to show the progressivepuréfication.

In general the low temperature of the water at this
time was unfavorable to the active operation of self puri-
fication processes, though there is a fair degree of bac=-

terial removal shown.

Sampling trip April 22, 1916.
Weather = Rain. Temp. of air 42 - 47 deg. F.

Condition of stream - Normal.

The chlorine tests gave afout the same results as in
the previous trip showing a drop from 13.5 p.p.m. at station
1l to 7 p.peme at station 17. These valueé aré 5155 shown
graphiog}ézﬁn:the chart together with the curve showing
the flow in the river at the various stations, and the total
bacterial count. The total bacterial ocuunt shows a decrease
from 40,000 to 3600 a reduction of about 89%.

The estimated B.Coli content gives a redﬁotion from
1,000 at station 1 to 100 at station 17. This latter value
shows the water to be of fair purity at fhis point.

ling trip. 6, 1916.
Weather - Rain. Temp. of ;ir 57 - 66 deg. F.
Condlition of stream - Normal.

The chlorine tests gave uﬁirorm results down to station
14 and show a drop from 13 p.pem. to 8 p.p.m. at station 14,
but at station 17 the value rﬁﬁ ﬁf to 16 b-ﬁ-ﬁm due to the
confiluence of the 8Sandstone oreek. The total bacterial count

13



shows a decrease from 40,000 at station 1 to 9,000 at station
17, a reduction of about 78%. The estimated B.Coli content
per 100 c.o. gives a reduction from more than 3,000 at station
1l to 100 at station 17. This latter value shows the water

to be of fair purity at this point.

GENERAL CONCLUSIONS

All the work was done during high water or normal water
conditions and,accordingly,it was not possible to determine
the effect of this pollution during low water and warm tem-
peratures when self purification would be most active and
there would be more physical evidence in the stream itsself.
However, there was a marked change in the character of the .
water as shown by the chemical and bacterialogical tests.
And during the 22.4 miles of flow the river changes marked-
1y in physical appearance whioch i1s shown on the pictures
at the end of the text.

Picture number 1 wa;s taken at the sewer disposal works
and shows the gauge loocated there. The river above this
g%tr;fé e%aa recelived some raw sewage and at this point is dis-
sthe sewage filter effluents. There is a distinot evidence
of sewage in the water both here and more distinotly at
Point 1, 0.3 miles below. The water is turbid and laden
with solids, and also carries some floating solids.

The river flows 4.4 miles from here to the confluence
with Portage Creek where it receives a large flow, some-

times in excess of the main river discharge.
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This furnishes a large dilution for the polluted water. The
fall of the river from Point 1 to Portage Creek and below
here 1is very small which affords excellent ochance for the
settling out of the sewage solids.,Pictures 2 and3 show the
conditions of the river banks at foint 3, midway between
Point 1 and Portage where large quantities of sludge have
been deposited. Picture 4 shows Portage Creek at Station D,
above the oonfl;.tence » Where samples were colleoted. The
flat grade is apparent. .

At Point 6, 2.6 miles below Portage, the river shows
but 1little direct evidence of sewage pollution from its
appearance alone, and the banks are fairly oclean. This
physical appearance improves all the way to Po:l.nt' 17.

Just before Point 17 is reached, the river is augmented

by the flow from S8andstone Creek which furnishes clear, but
colored water of a fair degree of purity. Picture 5 shows
Sandstone Creek at Tompkins Center abovs fhe confluence.
The water is impounded here for use in a water wheel ad
the mill. It is seen here flowing through the wheel and
spilling over the dam.

As a whole,the pro:blexn furnishes an excellent oppor-
tunity to study river conditions in general and self-purie \
fication processes in particular. The problem should not
be considered as finished in the work covered in this thesis
but 10 hold good opportunity for others to continue it in
the future.

| C. B. M.
Ce E- T.
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GRAND RIVER SANITARY SURVEY
March 25, 1916 .
Weather --- Fair with thaw. Temperature of Air 58° 64°F

Condition of Stream - Flood.
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GRAND RIVER SANITARY SURVEY
April 22, 1916.
Weather --- Rain. Temperatures of air-42-47°F,
Condition: of Stream = Normal
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GRAND RIVER SANITARY SURVEY
‘ May 6, 1916
Weather ---- Rain ' ®emperatures of Air -57°-66° F.
Condition of Stream - Normal.
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HOTE;- Samples were taken up the river, from pt. 17 to pt. 2.
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GEATD FIVEE CAVITATY CURTTY

GAUGE READITGS AT SEWAGF DISPCCOAL  PLANT

Elevatiorn of 5.0 fcot wmark on gauge is
73.254 Jackson datum L
817,724 U.S.%cecetic Survey datur-
elevaticn above mean sea level

e s e e eE——— e - A e — ———— = -
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Date : Time : Read-: Weath-:: Date : Time : Reading: Weather
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5: $ 4.1 ¢ e 21: t 2.9 L 4
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GRAND RTVER SANITAEY SHRVEY

Stream Gauging otes Gauging 0. 2

STATINN 3
March 30, 1916 - Gauge Height 1.81

OBSERVATIONS

: s __COVPITATIONS -
Disgt. . +Depth Timc'Revo;: Mean:Mean ¢ :

° a0

Depth: - of -
. :Obser-

from

- in ¢t Ju-tt Vel.: Depth: Width Area:Dis-
Initial

Sec-:ttons: in ¢ : Sq-.char

Point
0

. . {oe oo

e oo Ggig e o;e o

Bt. :vation: onds: =~ ¢: Seca: Tt .; Ft. Ft.: %t Sec.

Bl

. 9QQumdOomOomo .

10 :53.3. 44.8

REEE? § 2.7 1120 ¢ 37i: 0.511 4.16 : 10 §41 eE 21.2

18V E g' 3.3 : 45 ; ‘56§§’éféé§ 5.50 : 10 :55. 0:136.4
25 0" F 3.6 ;; 52.5 50+ 1 z.13§ 5.é7i:,16 158277 711248
5 5t : : 45§§ 0.84- P10

0 oo 00 0o o0 o0 s0 o0 do o cp" .

40 . N
45. . 3.0 120 © 32 .60 4.33 10 :43:33: 20.0

e v . e

50

, Totals z5l.9:353.8
Mean Vel. '
1. 40 Ft. per sec.-O 95 m. per hr.

S Gauging No. 3
April 38, 1€ls. - . : Gauge Height 4.3

0 : 0.5 H : : : : : s :

5 : 3.1 : 1.8 ¢ 120: 38: ;0.51 ¢ 2.27 ¢ 10 : 23.7: 13.9
10 : 3.2 : : s : H : : H
15 : 4.0 + 2.4 ¢ 110: 50 :1302 : 3.83 : 10 ¢ 36.3: 38.4
20 : 3.7 : : : : : : : :
25 : 3.5 + 2.1 : 110: 50 :1.08 : 3.43 : 10 : 34.3: 34.4
30 : 3.1 s : : : : : : :
35 : 3.0 1.8 ¢ 109: 50 3..02 : 3.07 : 10 : 30.7: 30.%
40 + 3.1 : : : : : : : H
45 : 3.5 £ 2.1 ¢ 120: 29 :0.56 : 2.70 ¢ 10 : 27.0: 15.3
5 ¢ 0.5 : H : : : : : :

Totals 150.5:130.7
Vean Vel. :- 88 ft. per sec.--
~oTT 0.80 mi. per hr.
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GRAND RIVER SURVEY
Stream Cauging Notes 2 ' Gguging Yo. 4
- STATION 3

24

May..20,..1918, : Gauge Height 3.0
"I @BSEAVAEIONS : GOMPUTATIONS -
Dist.:Depth:Depthic:Times:Revo~ s Mean:Mean :Width:hrea Diecharge
from': Ft, . ofretianin ::lution::Vel.zDepth: Fto 2 ;2. :, Cu, Ft.
Ini'l: : Obser : Secs: O 8 S . & Q 3 Becesl
Point: _t vation: - : :. Sece: . Hoe L :

0 : 3.0 : R s Sy £ g
5 & 4.4 : 50 :.8.59: 3.73: 10° - 96.8
10 : 4.8 : HEF s 2 % vl :
15 : 5.0 2 : B0 :1.75: 4.87: 10° ©85.8
30 : 4.8 ¢ : H A B 20
35 @ 4.7 : s .50 3 1.87: 4.57% 10 85.6
300 : 4.3 : AN T N
35 : 4.3 : $,50 2.07: 4.40: 10 90.8*
40 .2 4.8 @ : H H iy 5 :
45 380 8rs v B0t 0.941°4.30: 10 -343.0 :..40.6. ..
50 ¢ 36l CRY -t H H : :
Totals 218.7 : 599.0

Mean Velocity:-

1,83 ft. per sec--
1.25 mi. per hr.
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GRAND RIVER SANITARY SURVEY
Stream Gauging Notes. Gauging No.'z.
STATION D, PORTAGE CREEK.

March 30, 1916. Gauge Height 2.8

obaer- Secs.

:tions
1vation: 3

Ft-:ﬂa,ﬁt: Cu.Ft.Sec.

i3.6 :68 : 50 10 ? 63. 3. 103.8
: : 10 116 7 25150
PY0 Eslor Mdadlo
9.8 10 PYsb: Tig.e
D54 i1 ole: Cuwls

Tk i i
P84 1108 ;80
6.0 ; 95 : 50
50 1120 A

Mean Vel, 1.15 ft. per sec. = - Totals 483.2 -556.1
.78 milqs per hour. .

Gauging No. 3.
April 28, 1916. Gauge Height 4.2

0 : 3.0 : : : : : : H :

5 T 442 : 244 : 91 : 6O 1.227: 5.2 : 10 52.0- 64.0
10 : 8.4 : H H : : :

lg : lgog : 7.6 : 80 : 50 39 '12.05. 10 '120.3' 167.0

& : 1 : g :

gg : i::g : 9.7 :120 : 45 :0. 838 18.83' 10 -138.3- 113.2
36 i 9.6 : .7 i120 : Bl 1:0.69 : 12.00 10 i120. o- 70.9
40 i 6.8 : H H ot H

45 s 4.1 : 2.5 :120 : 6 '0.015 3. 98 13 : 51. 8 0,675
50 : 249 @ p 3 3 3 H

53 PR -y W 3 H g ¢ :
Mean Vel.= 0.865 ft. per sec.= Total 482.4 415,776

0,59 miles per hour,
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- GRAND RIVER SA.NITARY SURVEY

Stream Gauging Notes. T s Gauging No. 4.

STATION D, PORTAGE CREEK.

May 20, 1916, I Gauge Height 4.0

A

T s
S
DNTE

Wui_L

AN AR [T

‘:Depth: Depth'-rime ‘Rovo-,.l(ean 'Mean -'idth Axoa 'Dieohargo

‘Dm

From ( :
_Initial: > s

3 of :in ilu-  f:Vel. -iDepthe. . . -
ohm:.Sooaa%q-qn : ,.,..?.

y ,has..}:f;buv _____

ool go

0 i
5 .
10
156
‘20
-25

14,0 8.4 1 120 1 38 (110,71 13.83 10 :138.3

Po%gt ;. j’@.hvatiom : Seda.. ' I't.'Sg,Pt..Cu.rt Soc.

D 5.6 : 3.3 i: 114°r 0 ..:0.98 : 5.23 10 ! 62.8 1 6l.2
2 9.7 ”s ' - I :
::12.'8 : 8416 : 104 °: 5O ‘::1.08 12.77 10 :127.7 : 128.0
::1 . ] . e ‘e @ [ . :

98,4

80 12,6 : & S I -

36 9, g = 5.52 ’120 2 30 ;0,57 % 9.40 10 : 94,0 : 53,6
40 : 640 2 s s Dot S :

46 % 14,0 2.4 : 120 : 18 %:0.3P : 4.D3- 15 : b2.4 : 18.3
50 "z 8.0 = : b $2 : : : :

58 2 2.6 T e 23 ) 3 : :.

Mea Vel. 0.78 ft.per sec.= | Potal ; 474.7  369.5

0.55 miles: per hour.
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GRAND RIVER SANITARY SURVEY

. faecine Botes. Gauging No. 1
T e STATION # 6. STATLER BRIDGE

April 29, 1915. Gauge Jieight 7.4
= S E SPVATIONS ; SOHEUYLTIONS -
PIs¥. ;- - ;Depth ; ; : : : ; ;s
Prog ; - ; of ;Time Rcup .Iemn. ’ i ]
Initial;l)eﬁh 0bur-~ in ;lu- ;Vel.;Mean ; HH ’
Point ;° ,Vat&on' Soo.,tt:ns sin Depth.!idth Area;Discharge
S ; 3 1in ;Secs; 9 '
2 p M. : ‘Sees.; . Pt. ; Pt. ;Sq.fh: Cu.ft.sec.
PR ; ; S ; ; 03
; 0 ; ; S ; S
; %:0': .o ; s ; ; 3
; ':g { 248 7 858 ;. BO 30.49; 2.0 ; 20 ;40.00; 19.6
i 9404 ; ; R ; ; ;
; 849 4 ; ; P ; ; ;
; gcg-é : ; R ; ;
; 8:8 5 : : ; ; ; ; ;
P 8:8 i ; P s ; ; ;
: 263 7 B3 : 187 ; B0 ;0.68; 3.¥2; 3b ;130.6; 84.8
; 410 : : ; ; ; ;
) “55 .. 4.2 + i ol E E E E E
60 “Taiof y i 3 4 3 G
66 ; 4.1 ; 2.6 ;31 ; 60 ;0.91; 3.7; 29 ;107.5; 97.8
-0 .5 &l S 3. ; ; ; ; ;
S 16 . 5, 40155 ; ; ; ; ; ; ;
80 7> 3 B0 : ; ; ; ; i 03
. % e‘i wl-’g ___" Y [] - ‘.' (] F m—_m; " ; .‘2._

<127 2¢. per BecondaO.lbs miles per hour

30, 1916,  : E = pauge Height 4.0

R R NN R ;

W° ;3 2483 467 B0 ;2.48; 4.33; 10 ; 43.3; 10748
26665 Be9:; 42.5; 5O 2. 62; 6.33; 10 ; .63.3; 16640
;0606 5 '3 ; : SN S

"646:3 3.9:; 44 : 5O -z 63; 6.60; 10 ; ‘66.0; 16640

888y .7 i3 H S 9

¥.0. 4.2°; 37 B50 $3.00; 6.93; 10 P 69.3; 207.9

V0.5 - H : ; .

950} 4.2’} B3 § 5O 12.11% 7.00 10 § 70,0} 147.7

"¥0: 3 1 H : ; :

S9¥0°: 4.2i; BL '3 5O ;3.59; 6.83; 10 ; 68.3; 245.2

SR S P : ; ;

G.g ;. §I9 ; 46 ; 60 ;2.48B; 6.50; 10 ; 65.0; 168.0

6. ;. ey .- . e ; ; ° ° .

6.0 ; -%.6 ;124 . ; 60 :0.90; 5.40; 17 ; 91.8; 82.6

6-8 ; ; : P ; : ;

ﬁean Vel:-2.36 ft.per soo. TOTAL NeH .

1.62 miles per hour.
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Stream Gauging Notes.

GRAND RIVER SANITARY SURVEY

.STATION NO.6 STATTLER BRIDGE.

April 28, 1916.

_OBSERVATIONS _

Gauging No, 3.

Gauge Height 5.9

— COMPUTATIONS

Dist. .

Fron

Initial
Point

t.

:0bser-:Seos.:tions- in

of

: in

:vation:

~:Depth:Depth :Time :Revo-:

:lu-

::Vel.,

:Sec8.:

Ft.

:Mean :Mean :Width: Area
:Depth:

: Pt.

(]
*
.
L]

Discharge

16

20 -

eb
30
85
40
46
- 50
65
- &0
.66
70
6
.80
87

P,

1
2.4
3.9
5.0
5.0
5.0
5.1
5.3
5.6
5.8
5.8
6.3
6.2
6.0
5.8
6.0
6.2

00 0 90 00 90 90 o0 90 se se ve o0 es .00 o0 oo
8 00 PP 09 00 00 00 UV UV Q9 00 00 90 0° 00 U o0 ¢0 oo

’ PP 00 20 9° 90 qo

303

1.4
3,0
3.0
3.2
8.6
3.8
3.6
36
1.7

00 90 00 @O ©° VO ©6 VO OV 9O 00 9O 00 o b 00 00 o0 OO

120
101
102

79

113

8b
72

120

46
50

3 3

S0 90 00 00 €0 00 00 90 e ¢¢ S0 0 0l

00 S0 00 S0 00 00 00 0G0 00 A0 00 90 9 00 00 90 80 o0 o0

50
17

00 09 00 90 00 00 0©° 00 ) €0 00 9O 00 00 00 ¢0 o0 @0 0 g¢

o
= e
o @
- o
- 3

*® o0 09 o0 o0

1.11:
1.58§
0.98:
1.81§
1.56:
0.329'

98 00 00 o0 o0 oo

N

L]

4,63
5 :

H
5.30:
5.70:
6,10
6.00:
4.95;

o 2
oo o0 oo ey ooococ.

e

*e

10
10

: 10

10
10
10
10
17

27.0
46.3
60,3
53.0
57.0
61.0
60.0
49.5

00 00 0 00 0 00 00 9O 00 00 00 00 90 OO 00 0 0 00 e |0C e 00 oo

00 00 90 00 S0 00 00 00 90 00 00 0F 00 00 00 g0 00 ov eo e

23.2
51.4

56,0
73.2
55,9
80,0
93,9
16.4

Mean

Vbl.'-r

o

1l

12 ft.
. Qe76 miles per hour,.

per

860 o=

Total

404,1

450,.,0

May BG'MIQfGJ' T

Gangingﬁﬂso 4,

Gauge Hei

Sht 4,1

-
:
10
16
20

P

t

agagagggasgs

[ K J

»~

e 80 o0 00 o OO L 14 0 ¢ 060 80 ‘o0 ‘(‘ e oo od oo
N e T Ve aa e ¥ N

by

i

ﬂtiizi
bt

NI

bbhbhhbhohb

™
ho

0° 00 €0 oo 00 00 9o e ," (1] 0 o0 o8 ©0 90 00 OO
. - P A M

»
&?

(1]

I
C)OHMCH:#
Lod IS

g.l

3.9

3.9
4.5
4.5
&7
4.5
g ¥

o0 @0 ..' 90 00 ©0 00 09 e OV O O OV °0 00 9o ¢ QO
“ « s " s e e e -

104
102

86

72

78
54

K-
120

50
50

8

JO® 00 00 00 00 s o0 00 20 00 e0 00 B0 o0 00 00 oo 00

i 1.08:
;1.0
: 1.28:
i 1.58:
:o1ae:
:o2.07:
ii 2.152
;; 0.42

4,0
6.0
6.33:
7.07:
7.40;
7.772
7.6?:
6.25:

8 00 ©9 o oo

0 o0

10
10
10
10
10
10
10
17

40,0
60.0
63.3
70,7
74.0
7.7
76,7
106.25

o9 e G0 00 90 00 00 00 00 90 B0 B0 00 90 ee o¢ 0 o
90 00 00 0 00 00 90 0¢ 90 0O 00 o 0b ©0 g0 ¢ 0O o0

43.2
66.3
82.1
112.0
83.0
160.8
164.8
44.6

Volocity- 1.54

‘Lo

0.91

ft.por aoc..

uiles per hour.

Total

568.85

7656.8
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GRAND

March 30, 1916,

— _ OBSENVATIONS =

RIVER SANITARY 3 URVEY

Stream Gauging Notes.

STATION 10

Gauging H&. 2.

Gauge Height 2.5

29

COMPUTATIONS oo oo

Dist. Iepth nepth :Time :Revo-::Mean :Mean Width Area Discharse
From [} in :lu- Vel. .Depth
lnitial Oheer--cecs. tiona in
Point " : Ft, vation Sees.: Pt, Ft.:Sq.Ft.:Cn.Ft.Sec.
0 sl : i : : : :
5 :°7.0°:72.2 120 : 0469: 6485: 10 : 68.3 : 40.4
10 : 845 : 5 : H : H :
15 17846 1 5.l : 38.5: 2488: 8.50: 10 : 85,0 ;. 246.0
20 i 845 3 5 H : : 2 2
25 : 847 : 5.2 . 40. : 2.78; 8:57: 10 : .85,7 : 238.0
30 S=@28e - O H s s : :
35 8.0 : 4.8 :38 : 850 :: 2.90: 8,00: 10 : 80,0 : _ 232.0
40 2 7Bt O S e S % 2
45 2 7.5 : 4.5 41 : 50 2.71: 7.40: 10 : 74.0 ; 202.0
50 2 7.2 2 H : H H ] s
55 70 : 4.2 : 46 : 50 :: 2.43: 7.00: 10 ; 70,0_: 170.1
60. .. —: 648 ¢ O mrie e ST | H s
65 : 740 : 4.2 : 48.5: 50 2.30: 7,10: 10 : 71,0 : 163.5
70 2 76 H H tH H : : :
75 t 7.5 : 4.5 1 48,5: 50 2.30: 6.75: 15 :101.2 : 233.0
80 T 7.2 : : 3 : :
85 : 4.0 : 3 : 3 s H 3
Mean Vel,= 2,44 ft.per sec. = Total 636.2. 1525.0
1.67 miles per hour,
Gauging No. 3,
April 28, 1916. Gauge Height 4.8
0 2.5 ¢ s H $ H s :
g 145 22,7 :120: 10 0.20: 4.33: 10 : 43,3 2 8.66
1 640 ¢ : : H : H :
-15 t 2.5 288 v -90 : 50 1.24: 5.67: 10 : 56.7 : 70.5
20 : 5.5 ¢ H H s g : :
gg H 6.8 i 3.6 3106 : 50 1.07: 5.83: 10 : 58.3 : 62,4
: 6.0 : : s : B : :
ig : 2.5 £ 83 1 73 : 50 :: 1.54: 5.67: 10 : 56.7 : 87.2
: 6.6 : : : H : :
45 : 6.2 : 3.1 : 82, B0 1.36: 5.27: 10 : 52,7 71.2
50 : 5.0 : : s : s
55 t 4.8 : 2.9 : 75 : 50 1.48. 4.87: 10 : 48.7 : 72.1
60 : 4.8 H : : : : :
Continued on next page.
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GRAND RIVER SANITARY SURVEY

Stream Gauging Notes, Gauging No.3 cont'd.
STATION 10

March 20, 1916. ST . [ Gauge Height 2.5

Dist,., :Depth:Depth :7ime :Revo-:Mean:Mean :Width: Area : Discharge

From. : : of : in  :lu- :Vel,:Depth: ] >

Initial: :0bser-:Se¢s,:tions:in : -3 :

Point : Ft. :vation: : :Secss Ft. : Ft, : Sqg.Ft: Cu.Ft. Sec.
65 : 5,0 : 3.0 : 84 : 50 ; 1.33 5.10: 10 : 51,0 : 67.8
70 : BB . : : 3 s i H
75 : Beb 1 3.3 :120 : 36 ; 0.68 4.20: 156 : 63,0 : 39.7
80 : 4.0 : 3 : 3 H 3 s H
85 : 1.8

Mean Vel,= 1l.11 ft.per sec. = Total 430,4 479.56

0.76 miles per hour.
4o Gauging No, 4,
May 20, 1916. ’ Gauge Height 3.8
0 : 3,7 : H s s : :
5 : 5.8 : 3,48 : 120 : 5.67: 10 : 56,7 : 23,8
10 -: 7.6 : s : : H H
156 : 7.6 : 4,60 : 64 : : 78,3 :137.4
20 : 8.5 : : H : :
26 : 7.0 : 4.20 : 84 : : 76,7 :102,0
30 7.6 -1 H : : :
35 17.3 i 4,38 : 72 : : 78.0 :123.7
40 1846 ¢ H s : H
45 - 7.0 : 4,20 : 70 : : 72,7 :116.5
50 1642 3 H H : :
55 - :548 : 3.48 : 62 : : 10 : 60.7 :110.0
60 i6s2 3 3 H : H
65 163 : 3.78 : 74 : 10 : 63.3 95.8
70 1645 3 H H :
76 160l 3 3466 : 96.: 16 : 79.5 83,0
8% 16,0 H : 3
8. =56 : H H :
SELAS
Mean Vel. = 1,90 ft. per sec. = Total. 565.9 801.2

1.30 miles per hour.
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Stream Gauging lotes

April 29, 1915,

GRAYD RIVIR SANITARY SURVEY

STATION 14

Gauging No. 1 7

Gauge Height 11.21

OBSERVATIONS

COMPUTATIONS

Dist. :Depth:Depth :Time:

from

Point_:

: Ft. 2

of

:Obser-:Secs:

Revo-:lean :
lu-

s Vel.

tions: in

:Sc¢ce

Mean
Depth:
Fto ¢

:Width:

Ft.:

Area:Discharge

Sq. :Cu. Ft.
Ft. :Secs.

30 :

()mul\)muummhubmogﬁ

3
o

iy

i

e

0000 EHOUIMI MO O]

vation:
1.5 :
2.4 :
243 ¢
1.2 ¢

: in ¢
1561

50

50

30

: 13

15

25

: 29.7

75.75%

50.25:
60.50¢

19.75

84.75

51.25

21.20

Mean Velocity

- 0.865 Ft. per
Mi. per hr.

0.61

“316.2 +186.95

B

Gauging No. 3

March 31
0.

W €1 G2 00 0000 @0 €O t0 040 €0 0 (0 O O

OWUOCUUIOOOOO MU LI»

191

3.8 :
5.1 :
5.4 :
5.4 ;
5.4 @
5.1
4.8
3.1 ;

120:
32

Cauge Height 6.2

10
10
10
10
10
10
10

9

€1.0
84.3
88.3
0.0
88.3
83.3
75.0
47.1

10,665 :

.25 : :

1.0 : :

:0.35 : :
: “Totals

BCC o=~

0.38 ¢ 6.1 :

: 3.35 : 8.43:

:3.31 : 8.83:

4.30 : 9.0 :

1 8.83:

1 8.33:

P75t

: 5.23:

Totale

Mean Vel.:-- 3.28 ft. per sec.--
1.61 mi. per hr.

B17.3
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GRAND RIVER SANITARY SURVEY
Steam Gauging Notes Gauging No. 3

STATION 14

April .39;- 1916.

Gauge Ileight 8.5

32

OBSERVATIONS , ‘ — COMPUTATIONG

Dist. :Depth:Depth  :Time :RevosuNéan : lLean :Width:Area
from ¢ Ft. of ¢ in : lu- ¢ vel.: Depth: Ft.: B8q.
Init'ls Observat'.Secs :tionse: in : Ft. Ft.
Point : vation: . _: :Seecs @ )

*® o8 &
ee o0

:Diecharge
tCu. Ft. -

o —

O ¢ 2.8 : e - HH : : :
5 @+ 5.0 ¢ 3.0 : 120 ¢ 9 : 0.20: 4.53 : 10 :
10 ¢ 5.8 ¢+ : : . : H :
15 :+ 6.8 ¢ 4.08°  : 70 : 50 : 1.50: 6.47 : 10 :
20 : 8.8 ¢ : : : T : :
35 ¢+ 7.5 : 4.5 $ 120 : 46 : 0.86: 7.10 : 10
30 : 7.0 ¢ : : R : : >
35 7.0 ¢ 4.2 : 78 ¢ B0 : 1.45: 7.0 : 10 :
40 : 7.0: : . : R :
45 : 6.8 : 4.1 ¢ 88 ¢ B0 : 1.87: 8.97 ¢ 10 : €9.7:
BO : 5.8 : : : oo : : : :
55 : 8.0 : 3.8 ¢ 75 ¢ 50 : 1.54: 3.20 ::10 : 83.0:
30 : 5.8 : : .o o : S : :
65 : 5.8 : 4.5 £ 120 : 40 : 0.74: 5.30 : 1@ : 53.0:
70 : 4.5 ¢ : : : : - :
75 : 3.3 ¢ 1.98 :'110 : 50 : 1.03: 3.37 ¢ © : 29.4:
78 3.0 :

lean- Vel.

LE ]

- 1.32 ft. per sec.--

45.3: 9.06
71.0% 50.9
70.05101.9

88.8
€5.7
28.3
39.9

otale 465.1:601.0

0.88 mi. per hr. ___

Gauging lNo. 4
iay 20, 1816. e

- Gauge Helight 7.7 ft.

0 : 23, : : : s : : : :

5 : 4%, ‘2.6 : 120 : 23:: 0.42 : 4.0/: 10 : 48.7 : 20.5
10 ¢ 7.0:

15 : 8.2: 4.9 : 96 ¢+ B0 : 1.17 : 8.17: 10 : B1.7 : 95.8
30, ¢ 8.3: . : : : : : :

36 : 8.3: 4.9 T 96 ¢+ 50 : 1.17 : 8.50: 10 : 85.C : ©Q¢.7
30 ¢ 2.0: - : : : : e : :

35 : 7.8: 4.5 66 : 50 : 1.6 : 8.13: 10 : 81.3 : 137.8
40 : 7.6: : : : : : Coe :

45 ¢ 7.6: 3.9 + 53 : 50 : 2.15 ¢ 7.687: 10 : 7C.7 : 1€4.8
50 : 8.2: : : : : : : :

55 : 8.8: 5.3 s 74 : 50 : 1.5 ¢ 7.60: 10 ¢ 7€.0 : 115.0
60 : 5.8: : : : : : : :

65 : 6.5: 3.9 : 74 ¢+ B0 : 1.81 ¢ 5.83: 10 ¢ 5€.3 : £5.4
70 ¢ 4.8: - . : ot : : :

75 : 4.5: 2.7 : 94 ¢+ B0+ 1.22 : 4.3C0: 2 : 3.7 : Bl.2
70 : 2.B: e N L

v Totals 544.4 : 780.2

Lean Vel.:- 1.44 ft. per sec.-
0.934 mi. rer Lr.
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GRAND RIVER SANITARY SURVEY 33

Stream Gauging Notes. Gauging No, 1.
Station No. 17 - Tompkins Bridge
April 29, 1916. Gauge Height 9.0

.'...'.'....OBSERVAéiéké..""""'...‘.'....". COMPUfKTERhﬁ§."."'.'.'"
ﬂ{st. ; ;Depth ; sRevo-;lean ;

Fro ;3 of ;Time 'lu- 'Vel. ;Mean Width Area ; Dlscharge
Initial Depth Obser-- in 'tiona; in ;Depth;

Point ; Ft.;vation-Sea. s in ;Secs.;; H ;
H s -Ssoa.; : Pte 3 PFPt.:8q. Ft; Cu.Ft.Sec.
0 3 ; ; H f ’ ; 3
5 ; ; ; ¢ : 3 :
10 ; H H H H H ;
186 ; 3.0 ;(No Currentb H H H H
H 2.0 )) 5. : H H
0s6 ;5 96 ; 20 ; 0.63p 3 20 ; 71.25; 31.7
3 ; : ; i ) :
H 1 ; H H H H
D162 5 B0 ; 0.74} i 30 :136.50; 101.0
: : ; : : ] !
) ; s ; ; ) ;
: ; ; ; 3 ; :
s 130 ;3 50 ; 0.92; s 15 ; 60.75; 56.9
: 3 3 ; H : :
e g : 3 3 : ;
; 3 ; ; : ) i
; 196 ; 50 ; 0.62; ;5 30 ;115.5 ; TLe6
5 ) i : : : 3
: $ 3 3 ; :
PeT Secs = —TFotal == ;264.0 + 260.Z
0.64 miles per hour.
B SN W02
March 31, 1916. = T gouge Height 4.3
T T TP TN ¥ P T P VP Py T T P TS T T TP Py Sy P UV U s P T TV UV Y T PV VTS VP T VT ¥ TSI VI TV FTT T VT T TN Y
0 3 H H I ;
5 ; 5.16; 54 % 50 : 2. 075 ‘g.53i 10 ; 85.3 i 177.0
10 ; ; ; : : : ;
15 ; 6.0 5 491 50 i 2.28} 9.5 5 10 : 95. 1 218.0
20 ; 5 : 3 : : ;
25 5028 42 ; 50 j 2.65; 8.3 ; 10 ; 83 ; 228.5
30 ; ; H H H H H H
zg 3 3.72; 37 ; 50 ; 3.01; 7.37; 10 ; 73.7 3 222.0
4 H 6.96; 39 ; 5o ; 2.84:10.6 ; 10 ; 28.4 ; 302.0
55 6.36: 36 ; 50 ; 3.10;10.93; 10 ; 51.05 338.8
60 3 . ; & . ; - '
68 : 6.0 332.5 ; 50 ; 3.51:10 3 10 ; 38.1 ; 331.0
7 6.24) 37 3 50 ; 3.01: 9.9 ; 10 ; 30.1 : 298.0
80 ; H H H H H H H
8 5.52; 38 ; 50 ; 2.90: P10 29.0 3 282.0
9% 4.08; 43 : 5O ; 2.59; 9.25; 6 ; 46.25; 120.0
Mean Vel:- 2.79 ft. per sece. = Tot -——— o5 3 .

1.9 miles per hour.
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34

-GRAND RIVER SANITARY SURVEY

Stream Gaaging Notes. Gauging No. 3.
Station No.17 - Tompking Bridge

Aprid 29, 19l6. Gatige Height fdf.

00 000 0 000 0000V VOO OO0 0000000008 W0 0000 00 00 00000 0O 0 QO OTY OO LR OROP OO0 OOESNOSOSOEOTSTPITS

OBSERVATIONS : COMPUTAT IONS
Pist. ;Depth ; sRevo-;Mean ; : : :
From ; ; of ;;Time ;lu- ;Vel. ;Mean ;Width; Area ; Discharge
Initial;Depth;Obser-; in ;tions; in ;Depth; H ;
Point ; PFt.;vation;Sec. ; in ;Secs.; : : ;
3 e :Seggo; . Ft.: !t.iQQoFto;GQ&?t.SQQ.
0 ;5.2 ; : ; ; ; ; ; ;
D ; B8 ; 3.6 ; 120 ; 34 ; 0.64; 5.73; 10 ; 57.83 ; 36.8
10 ; 6.2 ; ; : : : ; ; ;
16 ; 7.0 3 4.2 ; 120 ; bBO ; 0.94; 6.73; 10 ; 67.3 ; 63.5
20 ; 7.0 3 ; v ; : ' ; ;
28 : g.g : 3.3 ; 76 ; b0 ; l.45; 6.00; 10 ; 60.0 ; 87.0
30 ; b.5 3 ; ; ; ; ; ] ;
36 ; 4.7 : 2.8 : 88 ; 50 ; 1.14; 6.07; 10 ; 60.7 ; 69.3
40 ; 8.0 ; H ; H H : H :
46 ; 9.0 ; 5.4 ; 98 ; 50 ; l.14; B8.,50; 10 ; 85,0 ; 97.0
50 ; 8.5 ; H ; H H : ; H
gg : g.g : 4.8 ; 82 ; 50 ; 1.36; 8.17; 10 ; 8l.7 ; 117.0
65 : 7.3 : 4.4 : T4 3 5O 3 1.51: 6.77: 10 : 67.7 : 102.0
70 ; 5.0 ; H ; ; : : ; HH
76 ; 6.7 3 4.0 3 100 ; 50 3 1.12; 6.33; 10 ; 63.3 ; Tl.2
80 ; 6.6 ; H H ; ; H ; H
86 ; 6.5 ; 3.9 3 96 ; 650 ; 1.17; 5.76; 15 ; 86.3 ; 101.0
gg : 2.2 ; 0.7 ; ; ; : : ; ;
san Vo :-’o. S £t. por Becs = Fotal === 689.3 + TIL,B

.8l miles r hour.
5aag;gg Ho,. 4.

May 20, 1916. Gauge Height 6.7

------- Rt bbbl Sl bty LEL S b A e LELEE LY ELLLLE L LS bl
0 ; 646 ; H ; : : : : ;
B : 7.3 ; 4.4 ; 120 ; 44 ; 0.82; 7.07; 10 ; 70.7 ; 58.2
10 § 7.3 ; ; ;e ; ; ; ; ;
16 ; 8.0 ; 4.8 ; 68 ; 50 ; 1l.84; 7.77; 10 ; 77.7 ; 12346
20 ; 8.0 ; H H : : H H :
2B ; 604 ; 348 ; 66 ; 50 ; 1.69; 6493; 10 ; 69.3 ; 117.3
30 ; 6.4 3 ; ; ; i ; ; ;
86 ; Be7 ; 344 3 58 ;3 50 3 1.93; 6.97; 10 ; 69.7 ; 134.8
40 ; 8.8 3 ; P ; ; ; ;
46 ; 9.8 ; .9 ; B4 ; bBO ; 2.07; 9.30; 10 ; 93.0 ; 192.4
50 ; 9.2 ; : H ; H H H :
66 ; 9.0 ; 6.4 ; 58 ; 50 ; 1.93; 9,33; 10 ; 93.3 ; 180.1
60 ; 8.8 ; H ; : ; ; ; ;
66 3 8.1 ; 4.9 ; B2 ; 50 ; 2.15; 7.57; 10 ; 76.7 3 163.0
70 ; 5.8 ; ; ; ; ; ; ; ;
K4 H 7.5 M 4.5 H 62 H 50 M 1.81; 5087; 10 H 68.7 M 124.3
80 ; 7.3 ; H : : H : H H
86 ; 7.2 ; 4.3 ; 80 ; 50 ; 1.39; 6.63; 15 ; 99.5 ; 138.8
90 ; 6.5 ; : : ; : ; ; H
96 3 6.5 3 3.3 : 3 H ; ; HH
ean Vel:~ 1. + POT S6C. = Totii —=:717.6 ;1236.4
1.18 miles per hour.
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GAUGING STATION NO.3
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GAUGING STATION NO. 6.
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GAUGING STATION NO. 10
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GAUGING STATION NO.14
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GAUGING STATION NO. 17

Tompkins Bridge S15 TIS R2W
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