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PATT I,

Introductione.

The investigation of tihe water supply system of
Jackson, iichigan, was undertaken with the idea of showing
Just what the cohditions are at the existing wster works
plant, and with a view of determining its adequacy end
efficiency. It 1is proposed to criticise favorably or
otherwise and to recommend improvements if they are deemed
necessary.

Criticisms, recommendations aund conclusions are
based on references taken from treatises of good water
supply methods as presented by recognized suthorities.
The authority in most cases being:

1. Public Water Supply, - Turneaure and Russell,
2. Hydraulics, - Hughes and Safford,
3. History of Jackson County, - G. A. Llorton.

The authors wish to thank He. K. Vedder,
Professor of the Civil Engineering Department, who
permitted us to write a report on the "Water Supply System
of Jackson, Michigan".

To Dr. Town of the Public Department of Health,
Superintendent Hatch of the water Works Department, and to
Professor He Ce Woods of the L. A. C., gratitude is
expressed for the helpful suggestions and time spent on
this investigation.



History of Jackson Vvater Vorks.

During tne early dsys, tho people of Juacason
llichigan cbtained their supply of water from the Grand
ziver. But as this vwuter vas very poor for drinking purroscs,
a meeting of the Citizens was called in December of I669 for
the purpose of voting a sum of money for the construction
of a system of water works. The result of thic meeting was
the formation of a company to take the enterprise in hand,
as the charter terms oppoced such an investement on the part
of the city. During Liarch and April of the yeer IE70 contracts
were mede for erngines, pipes, hydrants, machinery and buildings.
The erection of the wuter works house wes begun April 26 I870
and finished August I, 1670, At this time the water was taken
from the Grand River and passed throusn larce filters. Eut
some time about IS990 steps were token to obtain the supply
of water from thoe grcund.

The first welles thot weroe drilled yielded a cuwnply
of weter under & head cufficient to cause over flow at ground
surface. And at this time these wells were connected direct
to the suction lines of the mein pumps. After a short period
of use the ground water head was considerably depressed,
however,so much that additional wells were found necessary.
Within a fow years following the first drilling, the level
of the ground water continued to be depressed to such an
extent, that it was found necescary to construct a suction
well from which the pumps might draw their supply, and into
which the several drilled wells might be discrarged through
siphonic action. At varying intervals upr to the present time,
there have appeared recurring evidences of the gradual and
gsteady depression of the ground water table in the vicinity
of tho Municipal VWater Works. In I90I a pump was installed
on the siphon lines to increase the yield; in 1916 a storage
reservoir of about 50,000,000 gallons capacity was built to
carry the peak loads of the plant; in I91I7 & I9I8 an
additional supply was developed in the area south of the
Grand River and west of Losey Avenus.

By the establishment of these water-works the city
has been singularly benefited. A supply of ertesian water is
brought into the very homes of the people, and hydrants at
regular intervals are ready to offer opposition to the fire
fiend. This artesian water is known to be of the very bast
quality and is said to equal that which is obtained from the
celebrated artecian wells of Zurope. But through out the
years since the first construction was undertaken, there
appears never to have been a time, when therec wac ascsured an
adequate supply of water for any great time in the future.



parT 1I,

Description of Present Plant.

The present high-service plant is located on the
small strip of land lying between the Grand River and
Water street. An area of approximatelly 2.25 acres in extent,
The engine house is built of brick and was designed by
Jo Fo Cootss It is rectangular in shape being 76 feot long
and 56 feet wide. It is 20 feet high with a tower 45 feet,
rising from the main building, and close by the lofty
octagonal chimney shaft rising to a height of 78' The roof
is a mansard, slated and tastefully orramented after the
french style of architecture. Adjacent to the main building
we have the suction well and the % million gallon reinforced
conocrete reservoir built in I9I6.

The machinery comprises one 6 Mil. gal. per. da.
Holly Gaskell pumping engine; one IO lil. gal. per. da.
Holly Gaskell pumping engine; and one 8.Mil. gal. per. da.
Snow pumping engine. The boiler equipment consists of two
batteries of two boilers each, with usual auxiliaries, such
as boiler feed pump, air pumps, etc.

The design of the three engines is to vary the
supply of water according to the demand, only two being
needed for the ordinary supply, and the other in case of
fire. An extra supply is commanded by simply opening a
hydrant and be it ever so far away, this action acts
automatically on the machinery, giving fresh impetus to the
pumps, supplyinz the increased force necessary for the extra
flow in & few seconds. At the same time &n alarm is sounded
to warn the engineer, so that the accessory engine may be
set in motion. The weter is forced through & 24 inch main,
and thence through smaller pipes leuading to the lecs
populous districts of the city.

Losey Avenue Pumping Station.

The recent oconstructed low service pumping station
near Losey Avenue, consists of a brick and concrete building,
I8 feet square, and extending to a depth of approximately
I5 feet below the ground surface and having one story above
&round. This station house at present has a I2 inch motor
driven centrifugal pump. To this pump is connected the
suction line from four I2 inch drilled wells in the ad jacent
area., The water from these wells is lifted and pumped
through a 20 inch wooden force main into the receiving well
at the main pumping station.



General Charsascter and Condition of Existing Plant.

Practically all of the equipment at main pumping
station, with exception of Snow pumping engine is in a very
depreciated condition. The two Holly pumping engines, have
expended practically all of their useful 1life and little
Justifcation can be found for their further operation.

The Snow pumping engine is a comparatively new piece of
machinery, and has evidently been well handled, as it appsears
to be in excellent condition. The advance in the art of
pumping stations and the design of pumping equipment, alone
has rendered many of the elements of the old plant obsolets,
even if they were not worn out. The available area at the
sBite of the main pumping plant is so limited, thast there is
no opportunity at this site for an expansion, such as will

be necessary in order to furnish the city of Jackson s
sufficient water supply in future years.



Geological Considerations Affecting Ground Vater.

It has been stated by some investigators, that the
municipal supply of the city of Jackson is drawn from the
larshall sandstone stratum urnderlying this region. A careful
study of geological records indécate that thic is probably
not the case, however, as it is generally accepted that the
Marshall sandstone under Jackson is found at & depth of
somevhere around I,000 feet. While the municipal wells are
in general drilled to a depth of about 350 feet. It is mors
probable that the c¢ity supply is taken from the Parme
sandstone stratum. It may be posesible that the water
origanally comes from the liarshall sandstone, and is forced
by artecsian head into wells which reach only into the
overlying formations. It is probable that the catchment area
for the water which reaches these wells, is in the table
lands lying south of Jackson some 25 to 30 miles, and that
the ground water flow is general from south to north.



Present Development of Ground VWater Supplies in Jackson.

Drawing number I. of this report is a map of the
location of some of the larger water supplies, which are
taken from the ground in the oity of Jackson. A number of
the industrial plants in city depend almost entirely upon
this source for their boiler supply. It will be noted that
most of the wells are locaeted along the course of the Grand
River, and it is possible that some of the supplies are taken
from the ground water flows in the drift, comparatively near
the surface. Others of the supplies, however, go down several
hundred feet and draw their water from the underlying rock
formation. It has been estimated that the normal amount of
water taken from the ground by private supplies, independent
0of the municipal water works system, will reach a total of
about 3 lMil. gal. per. da. This is a 1little more than half
the amount used by the municipal supply on the average day
of the year. On reference again to the map it will be noted
that some of the municipal wells ( indicated in black ) are
located well within the area, in which are many of the large
private supplies. The private wells are shown in red. At the
present time there is noted a marked interference between
these supplies. During certain pumping tests which were made
gsome four or five years ago, at which time the city was
drawing heavily from the ground water strata, a number of
private well supplics feiled entirely. Others of them were
very noticeably reduced. The general lowering of the ground
water table, due to heavy pumping of municipal wells, broke
the suction in some plants, where the equipment was not
arranged for such deep pumping.

It is very apparent from a consideration of the
faocte at hand, that if the city attempts to develop the
ground water supply near the present main pumping plant by
air 1lift pumping or any other means, which will further
lower the ground water table. It will result in the failure
of many of the large private supplies now in ues in the city.
It appears to be incontrovertible that the central area of
the city is at the present time almost completely developed
80 far as ground water is concerned.
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Available Sources of Supplye.

There is no question concerning the fact that the
city of Jackson must by some means develope a more adequate
and depondable water supply. The present wells could probably
be made to yield a slizhtly greater quantity than is at
present drawn from them, by air lifting or some other means,
whioch would cause a further deprression of the ground water
table. The amount of water which could be obtained by any
such method however, would not Jjustify the efiort.

There are two possible sources of water supply
which are available. The ground water supply at end near the
city of Jacokson is by no means depleated, even though there
rmay be a local depression in the immediate area of present
development. There is also a possibility of developing a
supply from the many available lakes, sStreams and other
surface sources near the citye. Through a carefully designed
and properly operated filter plant, & water supply from the
latter sources would prove entirely satisfactorly for
municipal use.

The area in and ecround Jackson is underlain with
water bearing strata, whioch can be made to yield great
quantities of water of fairly good quality, although
containing a considerable amount of iron. This abundance of
ground water has lead to a development of supplies from
this source to a rather unusual extent.



Water Main Construction in Jackson ldichigan.

From the available data shown below, and attempt
has been made to show by graph, $he number of miles of
water mains construoted each year in the city of Jackson.
Also along with this, the total number of miles of mains
up to and including last year. The first water mains were
laid in the year I870 but no complete record for the numbers
of miles of mains lain each of the preceding years up to
the year I908. But the total number of miles of mains laid
was shown to be 67.2 miles. Below is shown the number of
miles of mains laid each year from 1908-1924. Also the total
number of miles which is II7.156.

Years. Miles of mains constructed
Each year,
I908 3.00
I909 2,78
I9I0 - 4,25
I911 2,60
I912 «50
I913 4.25
I9I4 2.72
I9I5 2.10
I916 8.50
1917 2.30
I918 2.60
I919 «636
I920 .89
I92I 056
I922 2.00

1923 5.07



From an investigation of the graph it is seen that
very 1little construction work was done during the years
I919,~-1920-192I. This was Just at the closing psart of the
world war when there was little growth in the city of
Jagkson, And at that time labor and the materisl for
construction work were very expensive. But in 1922 construction
work begain to pick up a little and in I923 a total of 5,07
miles of water mains were lain. In I924 there will probably
be still a greater number of mains constructed because of
the extension of the city limits of Jackson and also due to
the new reserwvoir and pumping station which is now under
construction.

Size of lains.,

Length of 4" 131,543 Ft. 24,91 Miles.
" "oe" 374,908 ? 7I.10 "
" A 26,666 " 5,06 "
" " JO0" 34,870 " 6660 7
" "Iz" 44,444 " BedI "
" " Ie" 3,040 " 575 "
" b 300 " 067 "
" " 20" 2,020 " o387 "

" " oa4" 380 " 072 "



WA NOBIGYR 4040 ALiSMIAINN

| e

Hazwo or a1

CaRN i
| TVL0L

!

SNIVN 40 STTIW.
I | t

SouvNBUYH
Phgpmitcopnsy -






Prior to the year 1904, a great meny services had
been installed in the city of Jackcon. Eut the rer cent of
these services that were metered were surprisingly small,
which was due to the fact thet it was not compulsory. 3But
beginning with the year 1904, an attennt wues made to meter
all services, which prior to this year was supplying water
to the consumers free of charge. This has been a very
difficult tasl;, but at the present time it 1s ectimated
that the percent of services, which have been metered is
about 99.85. The curves on the following page indicate
how rapidly the work of installing meters in all buildings
and factories has been cerried oute The effect of this
compulsory metering of all services upon water consunption
reveals the very interesting fact that metering has so
reduced the consumption of water, that the present water
supply has served at least ten yeurs longer than it would
otherwise have done.

At the present time there are elcven different
kinds of meters used in the city of Jackson. The Artic hes
gained the most favor and is the only one which is now being
installed by the Viater Department. The other meters in use
are the Eersey, Worthington, Crown, Gem, Ileystone, Thompson,
Zmpire, Tryden, Lambert and the Niagara. The greater part
of these meters are either 5/8" or 3/4" in size. There is
one 6" Keystone and several 2", 3", and X 1/2" meters in
use at the present time

Services and Percent lletered.

Year Total ltetered % lletered.
1904 3963 937 23,64
1905 4197 1077 25.66
1906 4444 1105 24.86
1907 4767 1209 25436
1908 5091 1363 26.82
1909 5409 1972 36452
1910 5876 3565 604 50
1911 6318 5519 87.20

1912 6797 6201 91.10



Services and Percent lletered.

Year Total Metered <’ Metered.
1913 7288 6754 92.50
1914 7700 7230 92.80
1915 8069 7675 95.00
1916 8758 8192 93.60
1917 9255 8717 94.20
1923 15000 14998 99.80
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A study of the death-rate or case-rate of typhoid
fever in the city of Jaclison for the past number of years,
illustrates in a striking way, the relation that exists
between this disease cnd the general character of the
public water supply. From the data shown below, it is
easy to see that the numher of typhold fever cases about
the year 1911 wus rather highe According to Dr. Town of
the Health Department of Jaclison, the water at that time
did not give very favorable results on being tested. But
since that time more precautions have been taken and the
number of typhoid cases have diminished fairly rapidly.
But in 1920 and 1921 we find that the number of typhoid
cases increased somewhat. On investigating the cause of
these cases, it was found that some of the private wells,
of which there are several in Jackson, were in a very bad
condition, and that the majority of the people who were
sick with typhoid fever, had been using water from these
wells. The use of water from these wells was then prohibited
and the number of cases at once became fewer. The water
supply of Jacizson is from the best artesian wells in the
country, and so there should be very few tyrhoid fever
cases in Jackson at any one time. .

Data.
Years Cases Deaths
1911 75 8
1912 66 5
1913 44 4
1914 65 7
1915 17 1
1916 30 6
1917 0 0]
1918 10 1
1919 4 0]
1920 17 4
1921 <0 3
1922 12 2
1923 3 o)
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Comperison of Pwnping Statistics for the Years 1922-1¢cl.

19£2.

Revenue sale of water 51E80,402.54
lleter derosits 5,080.C0
fiscelleneous sales 1,041.82
Amounts payzable 1,187.35
Amounts receivable 2,567.30
Gas leter Tests 36.00
Earnings (service repairs) 1,665.00
Testing meters 16.00
Gas peﬁalties 25.00
Show permits 60.00

Total Revenue $141,100.57
Expenses $119,136.56 Revenue 5141,100.57
Capital account 8,926.10 Operzting expense 110,210.46
Operating expensegll0,210.46 Incorne $ 30,890.11

Total amount pumped for year 1922 = 222,7<4,00 cu. ft.
Cost of punping per 1000 cu. ft. for yeer = {$0.4948

1923.
Revenue sale of water $147,628.24
Meter deposits 4,222.,00
Earnings (service repairs) 1,564.47
Accounts receivabdble 489.60

Miscellaneous ssales 405.44



Show permits 60.00

Gas penalties 28.50
Gas meter tests 15.00
Pumping rental 16.00
Testing meters 7.00
Total Revenue $154,436.25
Expenses $113,943.46 Revenue $154,436.25
Capital account 7,853.40 Operating expense 106,090.56
Operating expensedl06,090.56 Income 8 48,345,69

Total amount pumped for year 1923 = 241,843,000 cu. ft.
Cost of pumping per 1000 cu. ft. for year = $0.438
Reduction per 1000 cu. ft. for year 1923 over 1922 was $0.056

The Viater Department does not charge for fire
serviciA but for domestic and masnufacturing purposes, they
charge $31.00 a 1000 for the first 50600 cu. ft. consumed in
a month, and 75¢ for all above 5000 cu. ft. The gas is
tested every three hours, and if it falls below 540 B.T.U.
at any one time, the Gas Company is fined $25. The amount
of chlorine used is about .4 parts per million.






PAPT TIT.

Population Studies and Zstimates.

The population of the city of Jackson from the
date of the earliest United States Census, up to the present
time is given in the following table.

Table 1.

Population of Jaclkson, llichigan, by U. S. Ceusus Returns.

Year Population
1850 2,363
1860 4,799
1870 11,447
1880 16,105
1886 18,919
1887 19,388
1888 19,858
1869 20, 328
1890 20, 798
1891 21,236
1892 €1,674
1893 20,112
1894 22,550
1895 22,988
1896 23,426
1897 23,864

1898 24,303



Year Populstion

1899 24,1742
1900 25,180
1901 25, 805
19C2 26,430
1903 27,055 »
1904 27, 680
1905 28,305
1906 28, 930
1907 29, 555
1908 30,181
1909 30, 807
1910 31,433
1911 33,394
1912 35,355
1913 37,316
1914 39,277
1915 41,238
1916 43,200
1917 47,500
1920 48,474
1922 50, 000

These records indicate a steady, but not unusuel
gain over the whole life of the city. From the curve 1t can
be seen that during the World War, the increase in polulation
wag very small. But as soon as the soldiers returned from



the war and the factories begen working under normal
conditions, the population has increesed more rapidly.

An effort has been made to estimate the future
growth in population for the city of Jackson, up to, and
including the year 1950. Curve Number 1 of this report is
e past, and probablg future increase in population for the
year 1950, This estimation for the future was made by per-
cent increase per decade.

Estimated Future Population of Jackson, llichigan.

Year Population.
1930 65, 000
1940 95,000
1950 118,000

To attain a vpopulation, which hes been estimated
in this forecase, the city of Jackson will not be required to
experience any unusual growth, but Jjust a normsl increase,
such as may reasonably be expected of any Michigan city.

Water Conswaption Studies and Estimates.

The records of the wWater Works Department of the
city of Jackson have yielded some valuable information con-
cerning the average daily quantity of water consumed for
recent years. The following table gives the data which 1s
avallable for the years 1910 - 1922.






Table 2.
Data Concerning iiater Consumption at Jackson, lMichigan,
for Years 1910 - 1922.

Average Consumption Rate in Million Gallbns;per Day.

For For For

For Illaximum Minimum Liaximun
Year Year Day Day liour
1910 2.92 7.70 1.84
1911 2.71 4.97 1.85
1912 2.90 4.96 2,04
1913 2.89 6417 2.13
1914 2.95 5.45 1.73
1915 2.55 4.13 1.92
1916 3.11 5.66 2.13
1917 3673 7.46 2.16
1918 4,12 6.94 2.40
1919 4.23 8.33 2.23 13.62
1920 4.51 7.42 2.89 13.57
1921 4.36 8.35 3.05 15.34

1922 4.56 7.90 3.10 15.00



Table 3.
Ratios in Per Cent.

Max. Da. Min. Da. llax. Hr.
To Average To Average To Average
264 63
183 68
171 70
213 74
185 59
162 75
182 68
200 58
168 58
197 53 322
165 64 300
191 70 330
173 68 338

The following table is a record of daily average
gallons, and daily consumption per capita in the city of
Jackson, for years 1886 - 1923. While these figures
might be taken to show that the per capita consumption
might be expected to continue to be gbout 90 gellon per.

It is shown by curve Number 2 that for the year 1950, it
will be about 108 gallons per capita. This curve was
constructed from the following data, and the estimation for
the future was made by per cent increase per decade.



Table 4.

Deily Daily

Year Average GCallons Consumption Per Capita.
1886 1,730,000 92.5 gallons
1887 1, 600,000 83 "
1888 1,650,000 84 "
1889 2,010,000 100 "
1890 1,805,000 90 "
1891 1,770,000 84.5 "
1892 1,730,000 80.5 "
1893 1,953,000 89 "
1894 2,342,000 104.5 "
1895 £,330,000 102 "
1896 1,945,000 83.5 "
1897 2,180,000 92 "o
1898 2,460,000 101.5 "
1899 2,290,000 93 "
1900 2,200,000 87.8 "
1901 . 2,240,000 87 "
1902 1,855,000 70.5 "
1903 2,130,000 79 "
1904 2,150,000 78 "
1905 2,120,000 75.5 "
1906 2,610,000 90 "
1907 2,255,000 7645 "

1908 2,605,000 87 "



Daily

Deily

Year Average Gallons Consumntion Per Copitea.
1909 2,410,000 78.5 gallons
1910 2,760,000 e8 "
1911 2,770,000 83 n
1912 2,720,000 77 "
1913 2,765,00 75 "
1914 2,745,000 70.5 "
1915 2,445,000 59 "
1916 3,055,000 67 "
1917 3,750,000 7845 "
1918 3, 8C0, 000 79 "
1919 3,960,000 B84.5 "
1920 4,105,000 92.5 "
1921 4,210,000 89 "
1922 4,600,000 91.5 "

Basis of Design fcr Future.

As a basis upon which a design for an improved
water works for the city of Jackson may be cerried forward,
the following conclusions have been reached.

That the generel festures of the plens should
be designed to adequately serve a population of approximately
118,000 persons, which population should be attained about
the year 1950.

That an average consunption of 1C8 gallon per
capita per day should be prcvided for.






That the ratio of counswaption rate durirg
maxinun hour to the average, be tuilen &s 320 per cent.

That the ratlo of cousumption durigg rcex mum
day to that of the average doy, be tuten as 180,

That tre design should provide for on avercge
punping rate of 12,000,000 gallons per doye
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"Ella Sharp Park Project”

It has been apparent to the people of Jackson, that
the present system of obtaining water to supply the city of
Jackson, will be adequate for only a few more years. In the
minds of some people there exists the thought that the Ella
Sharp Park is a desirable place for a water supply development
for the city of Jackson Michigan. Reference to this is also
found in the report of Mr. S. G. Pollard, who acted as
consultant to the city.of Jackson upon water works improvement
in the years I917 & I918. It appears from kr. Pollard's
report thet some little thought and investigation was given
to this question at that time.

In the present investigation of the water supply
system of Jackson, attention is again drawn to Ella Sharp
Park, as a suitable place for a future water supply
development for the oity of Jackson. The Ella Sharp Park
is situated on either side of 4 th street Jjust south of
the southern limits of the city of Jackson. It is a beaut-
iful tract of rolling land which under the terms of its
bequest to the city, has been atristically landscapede.

It will be a very valuable asset to the city of Jackson,
if continued in a restricted use as a public park.

Agcording to the available records the highest
point in the park is sbout elevation IOIO. This heighth of
land coupled with the presence of smell flows of spring
water, in the lower levels, has prompted the suggestion for
a water supply development at the parke. Onecareful invest-
igation, a water supply development in this area may be
along two different plans. The water cupply might be taken
from the ground water underlying the park, and be pumped
to a reservoir located on the high land, from which it would
flow by gravity into the city. Another plan might be is to
obtain the water from some of the present wells and pump it
across the city to a reservoir located in the park, from
which it would flow by gravity down into the city as under
the other scheme. In the study of these possiblities such
calgulations have been made which show conclusifly, that
neither one of these two plans can be worked out satisfactorily.

In the working of this problem it was necescsary to
determine which part of the city not only was the center of
the business district, but also contained the tallest build-
ing. This being necessary because under either of the plans
previously mentioned, there would have to be enough pressure
to force the water to the top of the tallest buildinge. If this
is not possible, under the present conditions in the city of
Jagkson, there is little need of fostering either of the
plans, because Jackson is growing rapidly and will be
construoting buildings, which are taller than those already
existing,



The center of the business section of the city is
taken at the intersection of illichigan Avenue and liechanic St.
At this place, is also situated the Peoples National Bank
building, which is eight stories in heighth. At this point
the elevation of the ground surface is 935 feet. The distance
from the reservoir site in the park to the latter point is
about 13,750 feet. Caloulations as to the desirable size of
main from the reservoir to the city, indicates that there
should be at least a 30 inch main from the park in as far as
High St. From that point it may be reduced to 24 inches on
account of possible cross connections with the existing
destribution system. A study of the consumption rates which
have been obtained in the past in the city of Jackson,
indicates that the maximum hourly rate of consumption has
already reached 15 Llil - gal - per - dae. A rate of I3 mil -
gal - per - da has occured several times in the past few
years. Reference to an earlier page of this report indicates
that any proposed development, should be made on the basis
of a probable maximum daily consumption rate of I8 Mil -
gal - per - dae. And@ a maximum hourly rate of 30 Mil - gal -
ger - da these figures being calculated for about the year

940,

The following table brings together some of the
results determined in a calculation of the friction loss in a
30 inch main, from a reservoir site in the park to the
intersection of lichigan Avenue and Mechanic St,.

Table b

Data Concerning an Available Vlater Pressure
Resulting frém a Reservoir Located in the Ella Sharp Park,

Rate of water Friotion loss Elevation of
Consumption in between Liechanic water in
Gal.per.da. St. and Michigan reservoir.
Ave., In feet. In feet,
10,000,000 28 I0OIO
15,000,000 66 I0IO
18,000,000 79 1010

30,000,000 I29 IOIO



Elevation of Lleveation of ideighth to which

Hydrauliec ground surface water will rice
Gradient at et llechonic St. at ground suriuce
lechaniec St. and lLiichigan at llechanic St.
and liichigan Ave. In feet. and liichigan Ave.
Ave. In feot. In fect

982 925 47' above.

944 925 9! "

931 935 4' below.

680 9Z5 55" "

In order to determine the friction head for the
data given in teltle 5 the formulae hf=f LVZ and V= & Wwere
Dzg A
L=the lengtnh in feet of the pipe mecsured on its axis,
D= the internal diameteg in feet of the pipec.

V= the mean velocity of flow in fect per seccnd.

[op)

h= the acceleration due to gravity, taken as Z2.1

The recults of these calculatiornes will be considered

in the light of the service, which would be rendered to
weter gonsumer uncéer the conditions previously stated. lLiow
it is posecible to determine just now high tie water would
rise in the Peoples Illationel Benk building due to gravity
pressure.

The elevations of the different floorc are as follows.

Floor., Zlevation.
First. 9Z5
Second. 951
Third. 962
Fourtﬁl 973
Fifth. 964
Sixth. 995
Seventh. I006

Eighth. IOI7



The roof elevution is about elevetion I025. At a
time of & consumption rate of IO Mil. gal. per. da. The water
would rise in this building to & point 47 ft. above ground
floor or just to the level of the fifth floor. At the time
of a consumptive rate of I5 Mil. gale. per. da. the water
would rise in the building to & point 9 feet above tne grouna
floor, not quite to the second floor. At the time of a
consumption rate of I8 Mil. gal. per. da the water would
rise to a point 4 ft. below the first floor. Even under a
statio condition, where no flow st sll would be possible,
the water would rise in a piping system of the building only
to a point 75 feet above the ground surface, which is about
4 feet above the seventh floor. 4nd under these conditions
it would be impossible, without some additional pumping to
get water to the eighth floor.

Q= the discharge in cubic feet per second.
A= the cross - sectional area of the pipe in feet.

f= the friction factor, which with new cast iron
pipes ranges from .02 to .05,

Mr., L. Arnold, City Engineer of Jackson, states that
they have found that the friotion factor .035 is best suited
for all computations concerning new cast iron pipe.

For a rate of water consumption of IO Liil. gal.
per. da.through a 30 inch pipe for a distance of 13,750 feet,
the following results are obtained.

Q= 10,000,000+ 646317= 1I5.4 discharge cubic
feet per second.

Area of a 30 inch pipe 5.02 feet..

V=154+5.02= 3.1 mean velocity of flow in feet
per seconde.

hf= £.LV2=.035, 13,750 (3.1)2 28. friction loss.
D2g 2¢5 64.3

For a rate of water consumption of IS Liil. gal.
per. d& through a 30 inch pipe, for & distance of I1Z,750 feet,
the following results are obtained.

Q= I5,000,000+ 646317= 22.2 discharge cubic
feet per. second.

Area of 30 inch pipe=5.02 ft,.

V=23.2+5.02=4.6 mean velogity of flow in
feet per. second.



hf=f. LV8=.035. 13,750 (4.6)%=66 friction loss.
D2g 2.5 64.3

For a ratec of water consumntion of I8 LAil. gal. per.
da for a 20 inch pipe, for a distance of 13,750 feet, the
following results are obtained.

Q= 18,000,000+ 646317=29 discharge cubic feet
per second.

Area of a Z0 inch pipe=5.02 feet

V=29=-5.02= 5.8 meen velocity of flow in feet
per seconde.

nf=f. LV2 = .035, 13,750 (5.8)% 79 friction loss.
D2g 5.5 6443

For a rate of water consumption of 30 Lil. gal.
per. da through & 30 inch pipe, for a distance of 13,750 feet,
the following results are obtained.

Q=30,000,000+ 646317= 46.4 discharge cubic
feet per. second.

Area of a 30 inch pipe is= 5.02 feet.

V=46.4+5.02=9.28 mean velocity of flow in
feet per. second.

hf= f. ILVe=.035 13,750 (9.28)2= 129 frioction loss.
Dog 2.5 64.3

For a consumption rate of IO Mil. gal. per. da.
I0I0- 28=982 feet.
982 —-935=47 feet above ground surface.

For a consumption rate of I5 Mil. gal. per. da.
IOIO—- 66 =944 feet.
944 —935=9 feet above ground surface.

For a consumption rate of I8 Mil. gal. per. da.
I0I0- 79 =931 feet.
931 —935=4 feet below surface.

For a consumptién rate of 30 Mil. gal. per. da.
I0OIO- I129=880 feet.
880— 935=55 feet below ground surfcce.



In a business district a desirable water pressure
is about 60 1lbs. per. square inch or I38 ft of pressure heead.
In order to provide such a pressure at ground surface of
Michigan Ave. and Mechanic street, during the time wher the
water oconsumption rate reached 10 Xil. gal. per. da it would
be necessary that the reservoir be located on the high hill
in the park, be elevated to a point 90 feet above ground surface.
And with s rate of I5 kil. gal. per. da ,the elevation of
the reservoir would have to be at least 130 feet above the
ground surface. While for & consumption rate of I8 Mil. gal.
per. da, which will soon be reached in the gity of Jackson.
The reservoir would have to be at least I42 feet above the
ground surface.

In order that the reservoir can satisfactorily
meet the fluotuations in consumption, its volume should be
about 3 million gallons. An ecommically proportioned reservoir
of this volume to be built at the ground surface would be
I75 feet square, with a water depth of I4 feet. To construct
a reservoir of this volume at an elevation of I00 feet or
more above the ground surface, would be impracticable from
any stand point; and the cost of such & structure would be
very high, ard so pronibitive.

In view of the fact that this land was given to
the city of Jackson as & pleasure park and as it has already
proven itself to be very valuable, it will not be feesible to
construct a water supply system in Ella Sharp Park. It has
also been shown by celculations, that a water supply system
situated in the Park will never give satisfactory service
over the whole city of Jackson.



PATT T,

Recommended Plan for the Development
of a lew Water Works Plant.

A definite and final conclusion has been reached,
that it is not practicable to consider any further
development, or enlargement of the municipal water works
plant at its present site, between Water Street and Grand
River. An investigation of the quantity of water, which
might be available from the area now partly developed by
wells near Losey Avenue and from ad jacent areas in this .
vioinity bordering on the Grand River, indicates that there
can be obtained from this area, sufficient water to meet the
needs of the city of Jackson. No other site, which is
available to the city of Jackson, offers the possibilities
approximating those, which may be had in a development in
the Losey Avenue aree. Thils being partially due to its
nearness to the present plent, and the ease with which the
two systems can be Jjoined together.

General Plan.

Drawing 2. of this report shows a general plan of
a possible arranging of structures, necessary in the
development of a water works pumping plant in the above
mentioned area. VWhile this plan shows a defirite location
for the several structures comprising the plant, it is not
to be understood that this particular arrangement will be
final in all respectse. The topography is such that the
general rclations of the several structures may be kept
alike, even though the location and orientation of the plant
as a whole be changed.

At the present time the water works structures
situated in this area consist of the four I2 inch wells,
and the small electrically operated low service pump station,
which forces the water from the wells to the present high
service plant situated elong Water Street. Under tiie proposed
development, six new I2 inch wells will be drilled in the area
ad jacent to existing wells already drilled. These wells will
be connected with the present line leading to the existing
low 1lift pumping station. The present pumping equipment
consists of a I2 inch motor driven centrifugal pump
supplemented by a new I5 inch motor driven centrifugal pump.
These pumps will draw water from the wells and discharge it
througn appropiate piping conneotions into a new storage
reservoir, to be located south of the New York Centrsl tracks.

The proposed storage reservoir will be of
approximately 3 million gallon capacity. This rescrvoir will
be of sufficlent size to meet the demands of the moximum
hourly rate on that day of the year, which has the maximum
consunption. The use of such & reservoir will make it poscible



to draw on tie wells &t practicelly a cenctant rate éuring
tre night time, ard at other periods of lcw demands for
water, the water from the levw service pumpes will go into
storaze in tho recservoir. During sprinkling hours and other
periods of hish demand, the water from the low service
pumps will go directly to the high service pumps and this
suprply will be further augmented by tnat volume stored

in the resecrvoir.

A new hira service pump building, which when
completed will replace tro Water strect station will be
located on the lend 1lyins between tne lew York Centra. cnd
Cincinnati trucise This pump buildins with the adjacent
boiler house will be given an architectural treatment,
which will maoxe these structures aifferent from the usual
factory type of construction, and which will enhance the
value oi any pari or landscape development which may follow.

The hizn service pumping equipment to be housed
in this building, will consist of the present 8 Lil. gal.
per. Ga. Snow Cross compound high duty pumping ergine,
now in place at the liater street station; one new 8 liil. gsal.
per. da. cross compound hizh pump engine; and one new 8 Liil.
gal. per. dae. turbin driven centrifugal pump. In the pump
room there will also be housed two I00 K. V. A. turbo-
generator sets, which will be used to supply electrical
energy for the low surface station. A connection will also
be made with the commercial electrical power service for usse
if required. Necessary switch boards and other auxiliary
equipment will of course, be provided.

The boiler plant equipment will consist of 3 I60 H. P.
boilers with their necessary feed-water heaters, fuel pumps
and other auxaliaries. The coal supply for the boilers will
be brought in over a spur track from the New York Central lines.
This track will be elevated from the coal pit in such a
manner, that hopprer cars may dump their loads directly on to
the coal pile. The high service pumps will teke their suction
from the low service discharge line or storage reservoir,
They will discharge into & supply main leading from the plant
to Beldon Avenue and continued through the public streets to
8 connection with the existing distribution system at
Milwaukee and Otsego streets.

The following tabulation presents an estimate of
cost of those parts of the recommended water works development,
which should soon be under taken. This amount of construction
will provide a thoroughly adequate supply, equal in quality to
that at precent enjoyed and much less liable to contamination.
It will provide pumping capacity sufficient to meet the
maximum demands upon the wuter suprly system for the next
twenty years. It will provide the nucleus of a plant,



Provisions for Plant Expansion.

Chemical analysis of the water from Losey Avenue
wells and from other deep wells in Jackson, show & hardness
of about 275 parts per million. while it is probably true
that the people of the city of Jackson are accustomed to a
water of this hardness and may not at present feel the need
of softening it; yet a consideration of this contingency is
most important at this time. When the city of Jackson will
have completed and placed in operation an adequate water
works plant, supplying sufficient quantities of water, it
will doubtless be found thsat many of the industeries now
obtaining their supplies from private scources, will revert
to the municipal supply as being cheaper and more reliable.
These oonsumers will demand a surply reesonably soft and
suitable for steam purposes. The public in general, is
taking an increasing interest in the quality of their public
water supply, anrnd it is only a question of time when the
domestic consumers also will appreciate and demand the
advantages of a softened and filtered water,

With these considerations in mind, the general plan
has been so laid out, that it will sllow of & development
for softening and filtering the water when this may be
desired., Drawing 2. indicates in light lines, those
struotures and parts of the plant, which may be developed
at such time as a softened supnply becomes desirable.

Under such a completed design the operation of
works will be essentially as follows; The low service
pumping station will take its supply, as at present, from
the several wells, but will pump throuzgh a low service main
to the ochemical building, where the water in its flow will
be treated with the required softening chemical. From this
point it will continue on to a sedmentaetion basin,which may
be located on the high - land a little way south and east
of the main plant. In this basin the resulting precipates
from the chemical softening reactions, and other foreign
matter will be settled out. From the sedimentation basin
the supply will be carried through a pipe line into the
filter building and on to the filters, where a further
purification will be effected. The effluent from the filters
will be carried over and stored in a large reservoir.

From the storage reservoir the softened and filtered water
will be drawn by suction into the high service pumps, fron
which it will be discharged through the pump mairn into

the distribution system. '



which may at a latter date be expandec and develoned into a
thoroughly complete softening and filteration works.

The time which has been available for these studies
has not sallowed the making of plans complete in &ll their
details, nor as to the investigation as to the actual cost
of many of the parts and pieces of equipment. It has, however,
shown conclusivelythat these works may be concstructed at a
very reasonable figure.llo allowance being made in thece
estimates for such lands, or right-of-ways as may be
necessary in the development,

Preliminary Estimate of Cost of Recommended Water Vorks
Improvement for City of Jackson Liichigan,.

Wellse.

Consisting of six new I2 inch drilled wells. The wells are
approxmately 400 feet deep. Total cost $I2,000.

Low Service Station Improvement.

Consisting of necessary piping connecting with wells; a new
IS5 inch motor driven centrifugal pump with valves and piping;
and a 24 inch Class A cast iron pipe mein peading to the high
service pumping station. $16,000.

Storage Reservoir.

One covered conorete reservoir of 3 million gallon capacity
$65,000.

HighvServioe pumping Station Building.

Consisting of pump room, boiler room stack, coal storage
area, spur railroad track, trestle, roadways and general
grading and ground improvement. 94,000,

High Service pumping Equipment.

Consisting of the resetting of the present 8 Mil. gal. per.
da. Cross compound pumping engine; one 8 Mil. gal. per. da.
turbin driven centrifugal pumping unit; two IO0 K. V. A.
turbin generator sets; 3-160 H.P., turbin boilers and other
necessities. $I28,000.

Connecting lLiain.

From the high service pumping building to connect with
present city distribution system. $85,000.

The total cost of recommended immidiate construction,
not including rights-of-way is 4000,000.
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SWaaury of Tecots

vell Io. 1 vwus terted Oct.e 9th &and 10th with the folloving

resul ts:
liininiws rate of puwipure 171,000 Cal./la.
liuxing " " " £60,000 " "
Average " " " 40,000 " "
Lovwerin~ ¢orrespondins 10 win, rate puupsage l.1lv ft.
" " " mex, " " .20 "
" " " Aver. " " 1.76¢ "

well I'oe & Wes tested OCle U wna oOth with the folloving

results:
llinimun rate of pw.pise £22,000 Cul./Du.
llazimun " " " 942,000 " "
Averuge " " " 719,060 " "
Lovering correcpondins to lin. rate pumpare 4.0 ft.
" " " lluxe. " " .27 Tt.
" " " AvYer. " N 4,27 "

Jell Noe. & ves tecteu Dece Lth wnu oih Witk the folloving

reculta:

Linimun rete of pu.pse 502,000 Cel./Ta.
Leximua " " " 726,000 Gal./Du.

Averere " " " Lo, 00 M "
2 ]






Lowering corresponuing 10 l.1d. o€ puwapuste .17 fu.
" " " 1 ax‘ " " 0.40 "

. " "oiver. " 7.06 "

«ell No. 4 vies tected llov, 2nd zna Lth vith the follcoving

results:
Lininwa rete of pulipirng 40b,00C Cal./Ta.
llaxicum " " " 944,60C "
Avera~e " " " 660,000 " "
Lowering corresponuing to llin. raile puunpuge £.00 ft.
" " " lax. " " £.00 "
" " " oaver. " " 4,076 "

vell llo. & was tevtea Octe.e &0tLh wnd «7th viith the follov.-

ing reculic:

vinimun rate ol pumpure 464,000 Cul,/Ta.
lLaxinu " " " 1,000,000 " "
Averuge " "o " 701,000 "

Lowering of heud corrcoponding to lin. rute jpuupsge 4.41 ft.
" " " " "lux.e " " 6.41 "

" " " " " AVer. ” " 4 . 10 A4

well No. & vias tested Nov. 21st and £2nd with the follow-
ing results:

Liininun rute of pwapege 407,500 Cal./De.

LiaX imun " " " 1,061,000 v "

averuge " " " 690,0CC " "



Lowerirg of heud correspondine to hin. rute

puLipuge

rr



Jan,
Teb.
iar,
£pr.
iay

cune
July
LUE .
Sept.
Oct,"
lov,

Dec.

Cl.Palloul 0 UL

1925
L,000,200
4,922,100

4,692,000

4,740,100
£,174,0C0
,oLb,200
7,604,500
7,.04,000
6,592,600
9,214,200
4,721,000
4,651,900
Jun.
leb.
I'ar.
Apr.
L'ay
June
July
Lug.

oept,

108 & 19&l.

l'ax, Day (Luuping)

19z

4,L70,500

£,021,0C0

Duily Aversge (lonth)

1922
4,211,550
4,079,620
£,946,050
4,161,520
4,411,000
5,466,260
5,916,000
5,447,000

4,£64,000

e TG

L

l.in. Day (Pwaping)

1922
<, &0, 000
<,<10,0C0

,$44, 600

'R

, o0, 000

(&N en
-

e

[of

c -

(0]

C

C

e

,oul,0C0

o~

, 420,000

,LG7,100

)

2,405,900
z,240,900

2,160, 800

2,867,900

1922
4,208,600
4,507,290
4,770,620
4,622,260
4,650,460
6,002,400
6,002,200
L,542,990

4,960,470

1922
£,490,L00

,276,100

£

©, 768,600
2,087,400

,£16,000

[$N]

2,674,000
4,009,100
4,001,400

, 601, 000

(&S]

,711,£C0

(&

[

y4uvo, 00U

£,260,000



Juily Averege (Lionun)

19c2

Cct. 4,007,000

lov. 4,060,900

Dec. 4,117,000

Avers;te 4,000,700
lL.axinwa of vater punped in ouce dey,

" " " " " 144 "
liinimun ant. of wauter puwaped in one

” " 134 " " " r
Averaze daily arount for yeer, 19
” ” " 14) ) " l % 2 ::
Averuge duily incrcase of 1yl over

Per Capitu Consuunption 19L&

Total uwint. of water punpeu 1yl
£41,842 ,2870 cu. ft.
Totael anmt. of water puupeu 192L

222,720,201 cu.ft.

192

4,900,080

4,928,090
1¢ee - 7,904,00C GCal.
162 - 6,882,600 7
dey,l922 2,106,600 Gal.
" o,1lv2l £,116,000 "
4,£60,700 Cal.
4,908,690 "
1955 291,690 Cal.,
99 Gal.

- 1,b0b6,907,700 Gul. or

- 1,60L,947,8L0 Cal,. or

Increuse punpsage of 1Yl over 1925 - 14:,009,650 Gal.



“ater Puiiped

Daily

iver,

(Cel.)
Jan. 4,206,600
FPeb. 4,607,290
llar. 4,770,620
Apr. 4,bcl,c00
llay 4,680,460
June 6,202,490
July 6,082,200
Aug. ©,245,990
Sept. 4,900,470
Oct. 4,902,L20
Tove 4,499,090
Dec. 4,288,710

192&

Totul

(Geld)
188,886,600

29,004,4C0
148,074, 600
14%,0G£,0C0
144,100,800
169,109,000
167,6L&,800
162,829,900
149,415,000
102,686,800
124,975,000
181,804,700

Coul Used

saily
Lver.

(Pons)
.86
€.79

6.89

Daily Averace Viater pumped

Total ‘ater Punped

Aver. coal to punp 1 lil. Gal.

Total Co4l consulied

Totel Chlorine uced

Averzge parte per 1'il. Chlorin

Chloririe Used

Total Daily

Lver,
(Tons) Lbs.Cz.
lellG8 12 7
1¢0.14 17 O
204..0 17 12
166.69 16 10
20c.0CG 19 7
279.4b 2C ©
272.07 19 12
£l1l.47 19 O
199.0¢ 1o 1
2Cl.c7 1% 1&
197.07 14 O
200.44 16 14
4,952,£90
1,606,957,700
1.41

2,049,804
6,298
4l

Totul
Lus. 0z,
<84 14
479 b3
581 12
£69 14
(3167 £
vle £
6ll 1%
£69 <
461 4
459 14
420 8
L&l 4

Gel.
”

Tons

. 1lbs.



Y T T B R AH! NT Y TTAT T v
200T7THG O L CIYY

The contruct with The aArtesian VVell and JSupply Co.,
which consisted of drilline six twelve-inch wells for the
City of Juckeson, Lis been conpleted. Zuch vell, upon con-
pletion, vus tecte.l by fwipling, mecsuring the loverings
of the r~round water and recordin~ the aiuscharge. There
are tvwo important reacons for teatins the vells; first,
the cleunirg of the wellw, sna second, to deterniine the
probuzvle yield of ithe vells.

The tubulation below sives the decth of cusing, the

ar;ount of uncased vell, &xa tolul depth.

well o, Lencth Cused Lenzth Uncused Total Depth
1 70' - 1/am 29" - 11 1/2"™ 40 - O

2 0Z' - 9 1/2"  I4' - o 1/2™ Ty - 6"

z £g' - 1" 22b' - 11v 564" - C"

4 c8' - 6" 224" - Q" Z92' - 6"

5 7%' = 1 1/2"  Z1l2' - 10 1/e"  zee' - O"

6 T - 9" 026" - 7" 290' - 4"
g7 -z 172" 1984' - 1/27 2,281 - 4"

The deepest well is 40C ft. &nd the shallovest 84 fi.
The longest cusing is 7¢' - 1 1/2" ard the shortest is
€8 ft. 1 in. The source of supply of these vells is from
The lMarshall sandstone struta which is first encounterea
about 200 ft. below the surfuce of the ground, The airect

.

pumping method will be used.



from the sbove deta it vies possible to vork out &
head-disclharge curve or to ovtain a curve vhich vwould give
fhe vrovtble yield for one foot loverirng of the srourd
vater,

Tn conclusion it would seen rewsoncbvle to believe
that by lovering the sround water eirkt feet the six
wells.would yield ¢,000,C00 Gul. in 24 hours wrd by lower-
ing the grourd water 10 feet, the yielc of ten wells would

be 7,000,000 Gal. in 24 Lours.
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well Ilo. Avervre Pwaping
Lovering Jute
1 1.765 £t. 420,000 Gul.
2 Loy 719,000 "
7 7.080 " o©oe,bOC "
4 4,676 "™ 60,000 "
5 4.100 " 701,000 "
6 4,265 " 6Y0,000 "

/ squetion of Curve - r = 162,900 h,

Liinimwa Puniging

vwell No. Loviering Rute
1 l.1s! 171,000 Gel.
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T'ell Iic. 1
(Continued)
Dischorze (h) mlev. oI ‘Jeier Uischurge vlev.,
Start ¢t £:2C Pul.  Stert up L.15 P..

vlv.1lc .00 C1ll.9

.
e
(Sh

.41 914 o4& <60 914.1
- 91L.2 LY 914.2
- ¢lc.C .60 914.2

.04 L1o.2 e 014 .2

L04 $1Z.4 .c0 914.2
.64 S18.1 LOL 91C.4

.66 91l.z .08 916.2

VO 91C.8 .01 ¢1L .4
0 91c.4 .00 016.1
<O v1&.2 L9 91u.4
GO 91C.3 - Ylo.0
60 91z.9 LU -lo.1



(Continued)

Discharse (h) Llev. of .Jeter Discharce (h) Llev. of Vater

A 91t.5 - 91Z.8
l4 010.6 bl 91Z.8
.02 916.0 «00 914.2
W2 0lo.b e L0 91b.2
<45 916.5 &l 914.9
46 916.1 - 914.9
A 910.7 - 91Z.8
- .915.7 - 914.8
- 916.6 - 914.8
- 91v.4 .49 91¢.0
- 916.% - 916.2
- 916.C - 91b.1
- 916.1 - 914 .4
- 916.9 - 914.6
- 91¢.6 - 91¢ .4
- - - 91Z.4
- - bl 91Z.4
- 915.6 «<0 914.9
- - L7 91%8.1
- - o7 915.1
- - b

- 912.4

- 0lf.4

- 915.4

- 9l4.x



iell lNo. 2

Discharge (h) Zlev. of .ater Discharse (h) Eklev. of Viater

Start &t otert at

10:15 4.). 10:00 4.L. 00 911.8
77 916.£7 .68 911.7
.76 911.7 66 "
.76 $11.9 04 "
J75 911.9 - "
.74 912.0 .68 "
.74 912.0 .75 "
74 911.9 74 91£.0
.74 " 7% 914.2
J74 | " .74 912.7
.71 " .74 912.6
.70 " .78 91z.2
.71 " .75 912.0C
.67 " .74 "
.67 " .76 "
.08 " 78 "
<08 " .76 "
.66 " N 1 "

C .67 | " .76 912.1
.62 " .72 912.1
.67 " 76 912.0
<66 " .78 911.9
.65 917.8 .78 914.2

«0b 911.8 .76 916.4



(Continued)

Discherce (h) Zlev. of Vater Dischurge (h) Ilev. of Veter

.80 917.0 .78 9le.4
.77 916.9 .74 9l2.7
.80 917.6 .72 912.6
«79 917.8 .70 ¢le.b
77 918.0 .74 1 912.6
.77 917.4 72 912.6
.76 917.4 W78 912.4
«75 91Z.4 W78 912.7
W78 912.6 J7E 912.8
«75 912.5 JTE ylz.4
.75 912.4 W7 912.8
W7E 912.2 T 912.2
<74 912.2 372 912.1
.74 912.4 .72 912.1
.74 912.2 $72 912.1
W7 912.2 .72 yl2.1
.71 912, 74 911l.6
.74 91L.o 72 911l.y
.70 912.2 72 911l.4
74 912.4 o179 911.<
.74 912.1 <76 911.2
74 912.4 .78 911.%
.74 912,.2 .72 911.7
.74 912,7 911.6
.74 912.4 912.1

<70 912.4 91Z.b
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e
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(Continuec)

£lev, of Yiuter Discharge (k)
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viY.4
V09,9
YLY LT
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910.2
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91C.2
91C.1
910.2
910.6
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90Y.6
91C.2
91C.4
910.2
910.2
910.1
910.1
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910.9
91l.1l
910.4
910.6
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07

.70
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.71
.71
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.70
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U9
.69
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.67
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911.9
910.8
911.1
910.6
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910.2
910.7
910.¢
910.2
91C.<
910.8
910.8
910.8
910.9
¥li.l

910.5




7ell No. 4

Discherge (h) Llev. of “uter Discharce (h) rlev, of Veater

Start at start et - -
2:85 P.1. 2:20 P.l. 4 -

.8 U17.04 72 917.0
.66 914.0 .70 914.4
G0 912.4 o7 912.0
LE7 911.% .08 91c.2
.02 911.4 A 912.4
.02 911.0 72 V1.2
.68 911.7 71 912.0
.2 911.1 .75 | 912.0
$ 02 911l.4 .70 912.1
.61 911.% .Ch 912.1
b ¢11.E 68 911.7
- ¢1l.4 W71 T vll.é
- - .75 911.4
- - .74 yli.4
- - .74 911.7
.07 - .72 912.0
GO 911.6 .70 912.2
e CU 91l.6 .72 912.4
07 91l.1 .00 91&.0
- 911.1 0L 91%.4
- 91i.1 LB 914 .2
= - «60 91£.0






(Continued)
Dischurge (h) lev. of Water Dischurge (h) Zlev. of Veter

« 80 -
72 914.0
70 v1le.0
o783 "
74 "
72 "
78 "
70 "
.70 91c.2
71 Y1lc.4
72 vlc.u
.70 Ylé.u
<66 914.0
.70 914.0
78 91Z.b
«70 91Z.4
72 91&.7
74 V14.0
T G712 9lo.0o

.72 912.0



well Lio. ©

Discharze (h) wmlev. of Jater Discharre (h) =lev. of Vuter
Started at otarted at o7t Cle .7
4:45 P.l.. 6:20 Pol e 70 91L.6
WL - Ylu.bb .70 91l7.08
U7 912.< - 917.6
- V1g.C 74 916.2
W75 Gl2.0 .74 917.4
.71 91c.9 .70 91l0.<
7 911.7 .60 917.<
77 912.1 cbi 01o.2C
.71 9ll.1 70 -
74 - o760 -
.4 U1L.0 76 9lc.<
iYe) $le.8 74 91C.4
T8 91l.< 70 -
«70 910.8 .00 9l0. b
.60 016.2 ‘.74 911l.2
«60 - 70 v1l1l.8
«0C Ulcl.0 .70 ¢ll.C
«0Y 91c.0 A £ 911l.2
78 912.0 76 911.8
75 - .76 yll.c
«80 - - -
.75 912.1 LU -
.80 - .74 yll.8

AS vli .7 .76 911.¢



(Coutinued)

Dischurre (h)  lev. of Luter Dischurce (h)  slev.of YVater
NVTTI 911.% <60 911.2
.70 $11.9 W72 91l.2
.7C 911.9¢ .70 “11.C
76 $11.9 . .0b 91C.6
78 G11.< . CY 910.4
T4 Yll.o « 00 10.4
.78 EERNIRY .70 910.4
.74 1.0 - 00 910.4
78 ilL.4 09 $1C.0
<70 918.Y .70 ©10.6
74 ¢lz.9 09 910.C
.74 Sl2.o W72 010.%
74 01Z.4 .71 U1C.<
.08 Y1L.2 .70 910.8
.70 9il.c .70
72 9l1l.1 .71
.07 911l.2 Y
.66 911.9 o LU
e 0Y v1l.¢ Y
.72 911;5 .09
.71 ¢l1l.< .70
.01 911.2 .70
o177 ¢ll.4
a3 911.4
7T 9ll.c



Discharge (h)
start et
£:00 P.ll.
.o

.09

‘81l To.

o

(Rewdin~e trzen every 1L minutew)

slev.e of vatver Dischuree (h)

[te]
',-J
(@)
[ ]

cV‘
%)

(1o}
—
ro
L]

LN
O

912.9

9le.

[

91 .4
912.9
914.5
911.9
¢ll.8
01Z.4
912.2
Yl .4
91 .4

)
L8
.67

LU

T4

Llev,
(le.4
912.9
¢li.4
91¢,4
212 .4
914 .4
914,9
014.4
912.9
914 .4
91Z.06
912.6
91c.4
vl .4
914.0
91¢.4

912.¢2
91Z.2
914.4
914.4
9le.2
91Z.9
914.1

of Veater






(Conitinuca)

Dischurse (h) lev. of Vauter Diccherse (h) Zlev. of Vuter

- - R 911.1
- - 0O 11,2
L - .C6 911.L
- - Ll 9¢9.1
- 914.4 79 0% .0
- 917 .6 70 909.2
0 - 75 908.4
77 610 .9 77 G067
.- ¢1¢.4 77 9L, E
- - 77 90b. 9
T4 - 5 g09.E
- - .79 909.4
- ¢14.4 .65 $09.E
- 91C.9 .67 09.6
oL - .67 -
07 - - i}

- - - YCB.6
- - L 506, 6
- - RY 906.L
- - .06

- - 76

- - 77

- ¢14.1 76

- 10.% .62

.6l 911.1

.69 $10.5

.08 ©10.0



Probable Availsble Yield of Ground Water at Losey Avenue Site.

From the curves which have just been shown in
this report, we are able to make some estimates as to the
quantity of water which might be expected at the Losey
Avenue site. These curves show the tests that were made
upon the six new wells drilled in 1923. The following
conclusions have been drawn after a study of this availeble
data, and after a personasl investigation of conditions at
the new pumping station.

That the avallable yield of one of a number of
12 inch wells spaced 300 feet apart in the Losey Avenue
area, would be at least one million gallons per day, and
probably would amount to nearer one and one half million
gallons per day.

In the area at the Losey Avenue site, there
could be developed &8 many as ten 12 inch wells spaced
300 feet apart.

Thet such a development would have very little
effect if any, upon any existing ground water development
in the down town section of the citye.

That sueh a scheme of development might be
continued in edjacent areas, south of the Losey Avenue site.

That in lowering the six wells eight feet, there
would be a yield of six million gallons.

It would appear that there might be developed an
avercge daily rate of 10 to 15 million gallons of water in
the immediate vicinity of Losey Avenue, and that this amount
could probadbly be increased during the hours of greatest
demande.

According to Superintendent Hatch the six new
wells will be comnected to the existing pumping system some
time in June of this year. e also says, that contracts
have been let for pumping mechinery and boilers for the
new plant, which will be of the latest and most efficient
type. The worx on the storage reservoir with a capacity of
three million gallons is well under way at the preseht time.
If there sre no delays in the construction worlk, the new
station will be in opersation early in the year 1925. Thris
will give the city of Jaclkson a water system, along with
adequate supply of water, which will serve zn estimated
population of 118,000 in 1900.
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