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Council Chamber,
Ann Arbor, Mich., Nov. 13, 1905.
Special Session.

Meeting called to order by Pres.
Gilmore.

Present, Ald. Gill, Kearns, Markey,
St. James, Sherk, Manwaring, Coon,
Goodyear, Fischer, Pres. Gilmore—10.

Absent, Ald. Blair, Schlenker, Kurtz,
Miller—4.

Mayor’s Call.
Ann Arbor, Mich., Nov. 13, 1905.
Ross Granger, City Clerk:

Dear Sir—Please issue the usual
call for a special meeting of the coun-
cil to be held in the council chamber
this evening, November 13, 1905, at
7:30 o’clock, to take such action as
may be deemed advisable in regard
to a storm water sewer on William
street, to consider the report of the
spec’al] water committee; also of the
license and bond committee and of
the sidewalk committee.

F. M. HAMILTON, Mayor.

Received and placed on file.

Fnter Ald. Schlenker.

Communication from special water
committee in form of motion received
as follows:

Moved by Mr. Davis, supported by
Mr. Dean, that the committee recom-
mend to the council the publication of

Mr. Russell’s report.
Received and following action
taken:

Moved by Ald. Coon that Mr. Rus-
sell’s rerort be received, referred to
water committee of comuncil, published
and placed on file. Supported.

Moved by Ald. Fischer as an amend-
ment that report be received, referred
to water committee and placed on
file. Supported.

Loest as follows:

Yeas—Ald. Schlenker, Kearns, Mar-
key, Fischer—4,

Navs—Ald. Gill, St. James, Sherk,
Manwaring, Coon, Goodyear, Pres.
Gilmore—T7.

Original motion adopted as follows:

Veas—Ald. Gill, Schlenker, Kearns,
Markey, St. James, Sherk, Manwar-
ing, Coon, Goodyear, Fischer, Pres.
Gilmore—11.

Nays—None.
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PRELIMINARY REPORT ON THE
WATER SUPPLY OF THE ANN
ARBOR WATER COMPANY.

By Israel C. Russell.
Ann Arbor, Mich., June 24, 1905.
To the Water Works Committee of the

Common Council of the City of Ann

Arbor:

Gentlemen—In obedience to your in-
structions, dated Ann Arbor, Mich,,
May 31, 1905, a copy of which forms
accompanying Exhibit No. 1, I have
the honor to make the following report
concerning the water supply of the
Ann Arbor Water Company.

This report is to be considered as a
preliminary or partial report, for the
reason that it has been impracticable
for me to obtain the data necessary
in order to furnish detailed and final
answers to all the several questions
submitted to me for consideration.
This short-coming is due, in part, to
lack of time, in part because the
Water Company states that it is not
possible to open their wells for inspec-
tion without seriously interfering with
their duties in supplying water to the
City of Ann Arbor, and in part because
existing conditions make it imprac-
ticable to obtain measurements of the
volume of water supplied from various
sources. This report is also incom-
plete for the reason that observations
extending over several years would be
necessary in order to determine accur-
ately the seasonal and secular varia-
tions in the flow of the wells, springs,
etc., referred to in your instructions,

During the investigation which fur-
nished the basis for this report, the
officers of the Ann Arbor Water Com-
pany have rendered such assistance as
they deemed practicable, and I desire
to thank them most sincerely for their
courtesy and co-operation. I am also
indebted to Mr. E. W, Groves, City
Engineer, for the plot of Pumping Sta-
tion No. 1, which forms accompanying
Exhibit No. 2.

Your instructions called for a report
on the water supply at each of the two
pumping stations of the Ann Arbor
Water Company, and hence my report
is presented in two parts, one dealing
with each station.

PART 1.

WATER SUPPLY AT PUMPING STA.
TION NO. 1.
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Location.

Pumping Station No. 1 is situated
in the wvalley of the Huron River,
about one mile north of the City of
Ann Arbor.

Land and Water Rights,

The land owned by the Ann Arbor
Water Company, al Pumping Station
No. 1, consists of about 1114 acres, pur-
chased by the company in 1885 (deed
not seen), and is indicated upon plot
marked Exhibit No. 2. On this plot
the boundaries of the property are
shown, together with the location of
the wells, pipe lines, collecting reser-
veoir, ete. This data has been secured
by Mr. C. C. Von Volkenberg, from
instrumental surveys, supplem2nted
by information concerning pipe lines,
etc., furnished by the Water Company.
In addition to the 1114 acres referred
to above, the Ann Arbor Water Com-
pany has water rights on adjacent or
neighboring 'and, as follows:

(a) Right to enter, etc.,, and use
the water from springs on south side
of Michigan Central Railroad track, on
land belonging to Walter O’'Brien, on
s. w. quarter of the s. e. quarter of Sec-
tion 7, Township of Ann Arbor. Deed
by Walter O’Brien to Ann Arbor Water
Company, recorded July 16, 1886, Li-
ber 114, Page 474. As I have been in-
formed by the officers of the Water
Company, a spring on this property,
formerly connected with the city water
supply, is not now used, and I have
not examined the property referred to.

(b) Right to utilize streams and
spring water (but not, I understand,
to drill wells), on portion of Tower
Farm, on north side of Huron River,
opposite Pumping Station No. 1. This
right applies to an indefinitely defined
tract of land in the .gorge of Allen
Creek. Deed from Jas. C. Allen to
Ann Arbor Water Company, recorded
Nov. 4, 1885, Liber 105, Page 482.
Water was formerly taken from Allen
Spring. sitnated on this property, but
such use has now been abandoned.
Two wells, however, are located on
the property just designated, and are
now tributary to the water supply of
the City of Ann Arbor, as will be de-
seribed below.

(c¢) Right to driil wells, etc., on
Cornwall property adjacent to the
lands of the Ann Arbor Water Com-

pany on the south and east road lead-
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ing to Pumping Station No. 1; this
right applies to a strip of land 300
feet wide, measured along said road
and extending to Huron River. Deed
from Henry Cornwall et all to Ann Ar-
bor Water Company, recorded April
24, 1898, Liber 140, Page 310. One
four-inch well was drilled on this prop-
erty to about the depth of 110 feet by
the Ann Arbor Water Company, but
at that depth a boulder was encoun-
tered and work abandoned without ob-
taining a serviceable water supply.

Reply to Item No. 1 of Instructions.

(Ascertain the location, number,
depth, size, “logs,” artesian head, etc,
of all the wells that have been put
down by the Ann Arbor Water Co. on
lands belonging to said company, adja-
cent to each of its two pumping sta-
tions; the method now used for con-
ducting the water from the wells re-
ferred to, to pumping wells or tanks,
and indicate the location of the wells,
water pipes, tanks, etc.,, on suitable
maps, accompanied by sections show-
ing character of strata, penetrated by
wells.)

The sources of water supply now
utilized at Station No. 1 are as fol-
lows:

1st. Four drilled wells in the bot-
tom of a circular surface well 20 feet
in diameter, 35 feet deep, gravel bot-
tom, brick livred, with wall extending
about 4 feet above the surface of the
ground and roofed with wood. This
source of supply is designated as
“Tank-Well” on plot forming Exhibit
No. 2.
tank well are four drilled wells, as I
have been informed by the officers of
the Ann Arbor Water Company, three
of which are 6 inches in diameter re-
spectively; and one, 2 inches in dia-
meter. (Note.—In a report of Messrs.
Riggs and Sherman on the value of
*he property of the Ann Arbor Water
Works Company, made in 1901, and
now on file in the office of the City
Clerk of Ann Arbor, the wells in the
bottom of the tank-well are described
as follows: “Four eight (8) inch wells
one hundred and six (106) feet deep.”)
These wells, as I have been informed
by the officers of the Ann Arbor Water
Company, have a depth of about 120
feet, measured from the surface of the
ground, are cased, and afford a strong
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flow of water, but whether this water
comes from more than one well I am
unable to state. Thus far it has been
impracticable for me to measure the
flow of water from this source, but it
appears to be the principal supply for
Pumping Station No. 1. The water is
conducted to a rectangular collecting
reservoir near the pumping house by
means of an iron pipe, 10 inches in
diameter, with leaded joints, which
leaves the tank-well about 6 feet be-
low the surface of the ground. The
pipe descends into the well within
about one foot of the bottom, and is
provided with a copper strainer two
ieet square and 14 to 16 inches long.

Near the lower end of the discharge
pipe, just menlioned, there is a gate
or valve, which, when closed, permits
the water rising from the drilled wells
in the bottom of the tank-well to ac-
"cumulate until it stands within the
said tank-well about one foot ahove
the surface of the surrounding ground.
If, when the discharge pipe is full of
water, and the gate near the
lower end of the discharge pipe
opened, the said discharge pipe serves
as a siphon, and, as reported by Mr.
R. Spokes, engineer in charge of
Pumping Station No. 1, will flow for
about four days. The water in the
tank-well can be drawn down by
means of this siphon discharge-pipe
to within two feet of the bottom. The
time required for the tank-well to re-
fill, after being lowered in the manner
just stated, when the gate at the lower
end of the pipe is closed, has yet to be
ascertained.

The above described tank-well, with
siphon, etec., was constructed in 1894-
1895, and has been in constant nse
since that date. It is now in good re-
pair and serviceable, but the drilled
wells in its.botlomn should be inspect-
ed in order to learn if they require
cleaning, etc.

Remarks.

Situated on a bhluff about 30 feet high
to the southeast of the tank-well, and
about 75 feet distant, there is a barn,
and at a distance of approximately
170 feet from the well in the same
direction, there is a dwelling house, as
is indicated on the plot forming Ex-
hibit No. 2 What precautions have
been taken to guard against the con-
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tamination of the water in the tank-
well, from the house and barn re-
ferred to, I am not informed, As the
tank-well has a gravel bottom, and the
water is pumped from it, owing to the
action of the siphon described above,
it is desirable, in my opinion, that the
house and barn just mentioned, should
not be used as a dwelling, or for stab-
ling purposes, respectively.

2nd. Situated in theé western por-
tion of the land belonging to the Ann
Arbor Water Company, and indicated
as “The Gallery,” on plot forming Ex-
hibit No. 2, is a trench or gallery about
54 feet long (in two parts, one part 15
feet long, at right angles to the other),
about 8 feet deep and 2 to 4 feet
wide. The gallery is in part bordered
by walls of stone and bhrick, above
which there is planking, is roofed with
boards, and is entered by means of
a door provided with a lock. The bot-
tom of the gallery is of gravel, and
situated in it, as reported by the offi
cers of the Water Company, are four-
teen drilled wells, ranging in diameter
from two to six inches. (Note.—In the
report of Riggs and Sherman, referred
to above, the wells in the gallery are
described as follows: “Five two (2)
inch wells and one six (6) inch well,
and another well eight (8) inches in
diameter and one hundred and forty
(140) feet deep, drilled in the year
1900.”) A six-inch well at the south
end of the gallery is reported to bhe 95
feet deep; the other wells are said to
range in depth from 60 to 120 feat.
Of the fourteen wells referred to, only
three were flowing at the time of my
examination, June 19. 1905. One of
the lowing wells, situated at the junec-
tion of the two arms of the gallery, is
two inches in diameter, and the water
coming from it rises 7% of an inch
above the top of the casing. This dis-
charge is approximately thirteen gal-
lons per minute. One two-inch well
about 10 inches from the obne just
mentioned and the six-inch well re-
ferred to above, in each case barely
overflow. The temperature of the
water coming from the flowing wells,
on the day mentioned above, was 50
degrees F. Surface water, with a tem-
perature of 47 degrees F. enters the
gallery near its south end, from be-
neath its enclosed wall, and is bring-
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ing in sand which in part enters
the opening of the six-inch well to
which reference has been made, and
will, no doubt, soon fill it., Water
with a temperature of 47 degrees F.
also rises from the sand in the bottom
of the trench, and, like the inflow from
beneath the wall, has a shallow source.

Of the wells in the gallery, which
are not flowing, three could be located
by means of the projecting ends of
their casings, but the remainder were
Luried from sight by sand and by a
reddish deposit (apparently in part a
vegetable growth), upon the bottom
of the trench.

The volume of water supplied by the
gallery and the wells described above
was not measured, but, by estimate,
is about 30 gallons per minute, fully
one-half of which is surface water.

The water on leaving the gallery is
conducted through a 12-inch tile-pipe,
with cemented joints, to a locality near
the Michigan Central railroad track,
as indicated on the plot forming Ex-
hibit No. 2, where it is joined by an
iron pipe which brings water from
two wells situated in the gulch of
Allen Creek, to be described below,
and from that pcint is conducted to
the gathering reservoir through a 12-
inch wooden pipe. At the end of the
wooden pipe, next to the collecting re
servoir, however, there is one length
of iron pipe.

Remarks.

The collecting gallery described
above has evidently been repaired at
various times, and is now in bad con-
dition. The brick work is crumbling
and ready to fall; the casing above
the brick and stone side walls is of
oak plank, in good condition, which
appears to have been placed inside of
an older casing of wood, which is
badly rotted. The entrance of surface
water to the gallery, as described
above, is probably not objectionable so
long as the field in which the gallery
is located is not used for pasturage, or
existing conditions are not otherwise
changed; but the sand which is being
brought in by the surface water will
scon entirely close the flowing wells.

3rd. The third source of suppiy
at Pumping Station No. 1, is a well sit-
uated south of the pumping house and
designated as No. 20 on Exhibit No. 2.
This is a six-inch well about 100 feet

deep, from which water is pumped.
Another well, two inches in diameter,
under the same cover as the six-inch
well, i3 not at present connected with
it. The water from the six-inch well,
as I have been informed by the officers
of the Ann Arbor Water Company,
after being used for condensing pur-
poses in connection with the engines
of the pumping station, is delivered to
a pumping tank connected with the
receiving reservoir, and is a part of
the Ann Arbor water supply. It is
stated in Riggs and Sherman’s report,
referred to above, that there are six
condenser wells at pumping station
No. 1, each six inches in diameter and
120 feet deep. The wells referred to,
as I wunderstand, are Nos. 20-24, as
marked on Exhibit No. 2. Of these,
Nos. 20 and 23 are six-inch wells, and
Nos. 21 and 22 are two-inch wells; as
to No. 24 I am not informed. Of these
wells, only No. 20 is now in use.

The location of the receiving tank
referred to, and of its connecting
pumping-tank, is indicated on plot
forming Exhibit No. 2. The collecting
reservoir measures 60x102 feet, at the
high water line, and is 10 feet deep.
The pumping tank is a circular brick
well 15 feet in diameter and 35 feet
deep, roofed with wood, and in good
condition,

4th. A fourth source of supply at
Pumping Station No. 1, is a dug well,
No. 19, on Exhibit No. 2, 8 feet deep,
brick lined, supplied in part with wa-
ter ir~m a tributary drain-tile about
14 feet long and about 6 feet below
the surface. The water in this well
is about 10 inches deep, and the dis-
charge, by estimate, approximately six
gallons per minute.

Wells on the Tower Farm.

5th. The fifth source of the present
water supply at Pumping Station No.
1 is from two wells on the south side
of the ravine of Allen Creek, on the
Tower Farm. which farm is located on
the north side of Huron River, oppo-
site Pumping Station No. 1. These
wel's are each 4 to 5 feet in diameter
and & feet deep, with brick linings; one
is covered and. the other open. The

wells have been dug in a swampy tract

of land near the base of the south bluff
of Allen Creek, and discharge into an
iron pipe which crosses beneath Huron
River and joins the tile pipe mentioned
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above, leading from the gallery on the
land of the Ann Arbor Water Company
to the receiving reservoir. The wells
referred to are not pumped, but dis-
charge by gravity, and may with
more justness be termed imperfectly
developed springs. The volume of
water confributed to the city supply
from these wells is, by rough meas-
tre, about ten gallons per minute,

The wells just described, as has been
stated, are situated in a swampy area,
and, in my opinion, are liable to con-
tamination. It is my opinion, also,
that this water should at once be ex-
cluded ircm the city water-supply.

6th. A possible sixth source of sup-
Huron River, with which the station
rly at Pumping Station No. 1, is the
is connected by means of a 12-inch
wooden pipe, as indicated on the plot
forming Exhibit No. 2. (Note. It has
been stated that there are two pipes
connecting Pumping Station No. 1 with
the river, but as to the existeuce of a
second pipe I have no definite infor-
mation.) As I have been informed by
the officers of the Ann Arbor Water
Company, water has not been taken
from the river for city use for several
years.

Unproductive Wells.

The following infermation has been
furnisbed by the Ann Arbor Water
Companv, concerning drilled wells on
their land at Pumping Station No. 1,
which z2re not utilized. This record
is as follows: :

First,

The “log” of a well drilled in 1888,
and supposed to be located in the zal-
lery described above:

Soil and eclay................. 7 ft.
Sand ..., .00 iier e e 5
Blue ¢’ay .....cviiiiiiiiiieans 1
Gravel ........iiiiet i 9
Blue clay .......coviiiiainas b
Sand ............ ... o i, 7
Clay ... i et i i e 9
Gravel .. ... ... e e 4
Clay and sand................. 4
Sand. ............ 11
Gravel .. ......cciie tiiienaas 5
Clay ............... 34
Gravel ............ oo 6
Total depth ................. 107 ft

No other record concerning this
well is available. )
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Second.

Well No. 2, on plot forming Exhibit
No, 2, passed through:

Gravel .....cciviviir viiinaens 50 ft
Hardpan .......ccieveeve vreens 10
Blueclay ........cciiiviiiia. 60
Gravel ......viveer vennnnaa. 43
Shale rock ......coviviinunnnn N
Total depth ................. 240 ft

This well was cased with &-inch
iron pipe to a depth of 163 feet from
the surface. But little water was ob-
tained and the well did not flow. The
casing was not withdrawn, but secure-
ly capped and covered with dirt.

: “Third.

Well No. 13, on plot forming Exhibit
No. 1, 214 inches in diameter, 110 ft,
deep, water rose to within 20 feet of
surface, not utilized, casing still pro-
jects about four feet above the surface
of the ground.

Reply to Item No. 2 of Instructicns.

(Ascertain the cost of the wells,
water pipes, tanks, etc, now used by
the Ann Arbor Water Company. to
the localities where the water deliv-
ered by the said wells is available for
pumping into the city water mains, or
distributing reservoir.)

The only data I have to present in
reference to the cost of the wells, col-
lecting tank, etc., at Pumping Station
No. 1, is compiled from the report by
Riggs and Sherman, referred to above,
and is as follows:

One collecting reservoir, 75x110

feet ... .. .. . . ... $ 2,160

One well, 18 fcet in diameter, 30

feet deed ... i 1,160
Thirty-five wel's, 2 inches to 8

inches in diameter........... 7,000

Total ............ ... . co.... $10,320

This information is unsatisfactory,
it seems to me, for the use of the pres-
ent Water Workks Committee, inasmuch
as it does not specify what portion of
the money expended in drilling, re-
gulted in the production of available
wells. Whether or not the memoran-
dum includes work done on Allen
Creek and now abandoned, and in con-
nection with a former water-supply
derived from ithe O’Brien property re-
ferred to above, I am not informed.

Tn reference to the tank-well, (re-
ferred to, as T understand. by Riggs
and Sherman as “One well 18 feet in
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diameter and 30 feet deep,”) it should
be noted that this well serves simply
as a storage reservoir and that this re-
sult could have been much more cheap-
ly secured by enlarging the collecting
reservoir. The present arrangement
of drilled wells in the bottom of the
tank-well is a distinct disadvantage,
since it renders the cleaning or repair-
ing of the drilled wells difficu’t, if not
impracticable. The siphoning of water
from the drilled wells in as efficient
a manner as at present could, in my
opinion, have been accomplished with-
out excavating the tank-well.

Reply to Item No. 3 of Instructions.

(Ascertain the location, number, size,
ete., of private wells, if any, which
have been put down adjacent to the
property of the Ann Arbor Water Com-
pany, which derive their water supply
from the same general source as do
the wells of the said Water Company,
and also the daily discharge of such
private wells.)

So far as I have been able to learn,
there are no wells not owned or con-
trolled by the Ann Arbor Water Com-
pany, on lands adjacent to the lands of
said Company at Pumping Station No.
1, and, so far as I can judge, no de-
crease in the water supply now avail-
able on the lands of the said Com-
pany is to be anticipated in the near
future from the drilling of wells on
adjacent property.

Reply to Item No. 4 of Instructions.

(Ascertain the volume of water now
available for city use of the two
pumping stations of the Ann Arbor
Water Company.)

The only reply I can make at pres-
ent is that I have been unable to se-
cure direct measurements of the wa-
ter-supply available at Pumping Sta-
tion No. 1. A record of the water
pumped from this station ‘during the
vear 1904, as furnished by the Ann
Arbor Water Company, is shown on
accompanying Exhibit No. 4. The
average is 738,356 gallons per day.
The degree of reliance, however, to be
nlaced in ...e records of water pumped,
in the absence of direct measuremcnt
of the efficiency of the tributarv weuls,
especially during summer months, has
not been ascertained.

Reply to item No. » of Instructions.

(Ascertain the variations, if any.
which have occurred in the flow of the
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wells of the Ann Arbor Water Com-
pany, and of private wells adjacent
thereto; and also the temperature of
the water now flowing from the wells,
and, if practicable, any variation in
temperature from season to season
that may have occurred.)

No information in reference to vari-
ations, if any, which have occurred in
the discharge of the wells at Pump-
ing Station No. 1, is available, except
the general statement that the wells
in the gallery, as described above, have
decreased in efficiency, owing to their
having become clogged with sand, etc.,
which entered principally, as it seems,
from the surface.

Reply to Item No. 6 of Instructions.

(Ascertain if the abandonment of
wells or the withdrawal of the casing
of one or more wells, on the property
of the Ann Arbor Water Company, or
adjacent thereto, has affected the flow
of neighboring wells, or is likely to
detract from the value of either group
of wells belonging to said Water Com-
pany.)

As reported by the officers of the
Ann Arbor Water Company, no cas-
ings have been withdrawn from the
wel’s, which have proven failures, in
the vicinity of Pumping Station No. 1.
There is no reason to think that the
value of the wells now in use has in
any way been injured in the manner
referred to.

Reply to Item ..0. 7 of Instructions.

(Ascertain if the weils of the Ann
Arbor Water Company, now flowing,
Lecome clogged from time to time by
sand or other material brought up by
the water, or by deposits within the
casings of said wells, and, if so, how
frequently cleaning is necessary, and
the cost of the same, together with
the delays in pumping caused there-
by.)

Information in this connection in
reference to the wells in the ga,l_lel'y
at Station No. 1, has been given
above. As to the wells in the bottom
of the tank-well, the evidence seems
conclusive that they have never re-
quired cleaning. With refercnce to
the entrance of sand, etc., into the
well from which water is being
pumped. I have no information.

Renly to Item No. 8 of Instructions.

(Collect an average sample of the
water that is being pumped into the

O
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water mains of the city, at each of
the two pumping stations of the Ann
Arbor Water Company, and place them
in the hands of a competent chemist,
to be selected by yourself, with instruc-
tions to furnish this Water Works
Committee, through yourself, with re-
ports of complete chemical analyses
of the same.)

Samples of the water now belng
pumped into the city mains, at eacn o1
the two pumping stations of the Ann
Arbor Water Company have been col-
lected by me and placed in the hands
»f Professor E. D. Campbell for analy-
iis. Reports on these analyses have
heen received and are presented in
rccompanying Exhibit No. 7.

Reply to Item No. 9 of Instructions.

(State your opinion, based on all
available evidence, inclusive of the his-
tory of artesian wells at other loecali-
ties where the geographical and other
conditions are similar to those pertain-
ing to the region adjacent to Ann Ar-
bor, as to the further changes, if any,
to be expected in the discharge of the
wells of the Ann Arbor Water Com-
pany.)

As to the permanency of the water
supply in the wells near Pumping Sta-
tion No. 1, there scems to be litt'e, if
any, doubt that the wells in the hottom
of the tank-well will continue to flow
essentially as at present for many and,
in f~et, an indefinite number of years,
nrovided they are properly cared for
nd no other wells are put down in
their vicinity. In reference to well No.
21, from which water is now being
pumped, I know of no facts to suggest
that a decrease in its present efficiency
is to be anticipated. The wells in the
gallery, as already described, are bad’y
clogged, but if cleaned and properly
connected with the discharge pipe, may
reasonably be expected to be of perma-
nent value.

Reply to Item No, 10 of Instructions.

(State your opinion as to the dan-
ger, if any, of the contamination of the
water discharged by the wells of the
Ann Arbor Water Company, owing to
the descent and underflow of surface
water, sewage, ete.)

With their present surroundings, the
only danger of contamination of the
wells at Pumping Station No. 1, owing
to the descent and underflow of sew-
age, is from the neighboring house
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and barn, as noted above. This dan-
ger could easily be removed. It is to

be understood, however, that the shal-
low wells in the gorge at Allen Creek,
now utilized by the Ann Arbor Water
Company, are mnot included in the
above statement.

In this connection, also, I venture
to record my opinion that the danger
to the water supply of the city of con-
tamination from surface sources at
Pumping Station No. 1, is imminent
and should receive serious considera-
tion.

Reply to Item No, 11 of Instructions.

(State your opinion as to the effect
of the flow of the wells of the Ann
Arbor Water Company which would be
likely to occur in case wells are put
down in the future on lands adjacent
to the lands on which the wells of said
Company are located.)

A somewhat careful examination of
the property of the Ann Arbor Water
Company at Station No. 1 seemed to
furnish conclusive evidence that there
is no immediate danger of the present
water supply at that station being di-
minished owing to the drilling of wells
on adjacent property.

Replies to Items No. 12 and ..0. 13 of
instructions,

(12: In your opinion is the water
supply now being utilized by the Ann
Arbor Water Company to be consid-
ered as an adequate and reliable sup-
ply for the city of Ann Arbor for a .
period of twenty years to come? '

(13: State your cpinion as to the
money value of the wells, water pipes.
receiving tanks. ete., i. e.. the gather-
ing system of the Ann Arbor Water
Company, to the City of Ann Arbor,
in case the city should desire to pur-
chase the plant of the said Ann Arbor
Water Company.)

Replies to thesé questions will be
given later, after considering the ex-
isting conditions at Station No. 2.

PART II.

WATER SUPPLY AT PUMPING
STATION NO. 2.
Location.
Pumping Station No. 2 and the adja-
cent Jands owned by the Ann Arhor

Water Company are located in the
western portion of the city of Ann Ar-
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bor, between Liberty and Washington
Streets.
Lands and Water Rights.

The lands in the vicinity of Pumping
Station No. 2, owned by the Ann Arhor
Water Company, are indicated by brok-
en lines and the lands adjacent, on
which the Water Company has water
rights, are indicated in dotted lines on
the plot forming Exhibit No. 3. These
lands have been purchased in several
lots, and water rights acquired at vari-
ous times, but the deeds relating to
them have not been examined by me.
The water rights just mentioned, as
I have been informed by the officers of
the Ann Arbor Water Company, in
clude all water rights on the lands re-
ferred to, with two exceptions, namely:
First, on the first 150 feet more or less
of the Allmendinger property next east
of the Pumping Station No. 2, the right
to lay a drainage tile only has been
secured, on the remainder of the said
property, namely two lots abutting on
West Washington Street as indicated
in Exhibit No. 3, all water rights are
owned by the Ann Arbor Water Com-
pany; Second, on the White property,
situated as shown on Exhibit No. 3, to
the west of the west boundary of Ann
Arbor, the right to use surface and
spring water is owned by the Ann Ar-
bor Water Company, but not the rlght
to drill wells.

In reference to the claim of the Wa-
ter Company to certain water rights
on the White property, it should be
noted that the somewhat indefinite in-
rormation which has been obtained in-
dicates that the claims referred to are
not admitted by the owner of the prop-
erty, and this difference in opinion may
1ead to litigation.

Well Records, Etc.

The location, diameter and, in some
mmstances, the depth of the wells ownea
or controlled by the Ann Arbor Water
Company adjacent to Pumping Station
No. 2, are indicated on Exhibit No. 3;
and such data as I have been able to
optain concerning the “logs.” etc., of
these wells is presented in the ac-
companying Exhibit No. 6.

Reply to Item No. 2 of Instructions.

{ Ascertain the cost of the wells, wa-
ter pipes, tanks, etc.,, now used by the
Ann Arbor Water Comgpany, to the lo-
calities where the water delivered by
the s1id wells is available for pumping
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mto the city water mains or distribut-
,Ng reservoir.)

All the information I have in refer-
ence to the cost of the wells, pipes, etc.,
of the collecting system at Pumpmg
Station No. 2, has been obtained from
a report by nggs and Sherman, r
ferred to above, viz:

One well, steel cased, 20 feet in
diameter

Forty-two wells, 2% inches to 8
inches in diameter

Total $11,520
(The *“One well” above referred to
is erroneously stated in the report of
Riggs and Sherman as being located
at Station No. 1.)

Additional wells have been drilled
since the date of the above mentioned
report (the total number of wells, as
I am informed, being 57), and costly
developments are now in progress, but
concerning these additiona! expenses I
have no information.

Reply to Item No, 3 of Instructions.

(Ascertain the location, number,
size. etc., of private wells, if any, which
have been put down adjacent to the
property of the Ann Arbor Water Com-
pany, which derive their water supply
from the same general source as do the
wells of the said Water Company, and
also the daily discharge of such private
wells.)

Wells have been put down on prop-
erty adjacent to the lands owned by
the Ann Arbor Water Company as fol-
lows:

--------------------

The Hutzel Well.

The location of this well is indicated
on Exhibit No. 3. It is a driven we’l,
2 inches in diameter, put down in 1889
or 1890, depth about 75 feet, now fur-
nished with a 34-inch discharge pipe.
The well is reported to have flowed
continuously since it was put down,
and the water will now rise in an open
pipe attached to the discharge pipe to
a height of 27 inches above the wooden
curb of the well, or about 815 feet
above sea level. The discharge is
small. Water escapes outside the cas-
ing of the well, however, and for this
reason measurements of the artesian
head and of the flow were not satisfac-
tory. The temperature of the water
on June 16, 1905, was 52 deg. F. The
flow of this well is influenced by the
condition of the wells on adjacent

that

the
Ii,
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property belonging to the Ann Arbor
Water Company, being approximately
one-third greater when the pipes lead-
ing from the said wells are closed than
when they are open and the wells are
permitted to flow to the receiving or
pumping well, or are drawn on directly
by the pumps at Pumping Station
No. 2.

Wells on the Allmendinger Property.

Two driven wells, each 2 inches in
diameter, and 80 to 83 feet deep, were
put down on this property; one in 1890
and the other in 18%4 or 1895. The
first is revorted to have ceased to flow
when wells were drilled on the adja-
cent property belonging to the Ann Ar-
For Water Company, and was aban-
doned. The second well at first dis-
charged a jet of water 2 inches in diam-
eter and about 20 feet high, but now
barely overflows and does not fill a
34 inch discharge pipe. A variation in
the d'scharge of this well is reported
to occur when the pipes leading from
the adjacent wells on the property of
the Ann Arbor Water Company are
opened or closad.

The Lutz Well,

On the Lutz property on the east
side of Eighth Street, about 350 feet
north of West Washington Street,there
is a flowing well, 112 feet deep with a
34-inch discharge pipe, temperature 51
deg. F. The water discharged by this
well is tributary to the Carp pond indi-
cated on Exhibit No. 3.

So far as I have definite information,
the three wells just described are the
only ones immediately adjacent to the
property of the Ann Arbor Water Com-
pany at Station No. 2, but other wells
are stated to have been put down on
property abutting on Huron Street. to
the northwest of said Pumping Sta-
tion, which became useless when the
wells of the Ann Arbor Water Com-
pany at Pemping Station No. 2, were
drilled.

Rep'y to Item No. 4 of Instructions.

(Ascertain the volume of water now
available for city use at each of the
two pumping stations of the Ann Arbor
Water Comnany.)

The condition of the nipes, wel's,
efe., at Pumping Station No. 2 is such
that it has been impracticable for me
to obtain satisfactory measurements of
the avai'al'le water sunnly. On June
16, 1905, however, the Water Company
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kindly closed gate No. 5 on plot form-
ing Exhibit No. 3, thus, as I under-
stand, confining the water furnished
by all the wells in the system, except-
ing wells Nos. 30, 35 and 41, and open-
ed a 5-inch discharge pipe leading to
the surface at well No. 38. When the
gate of this discharge pipe was opened,
a jet of water rose at first to a height
of about four feet ahove the surface of
the ground, but soon diminished to a
height of about thirteen inches.
gate holding back the water had bel
closed, as I was informed by the offi-
cers of the Ann Arbor Water Company,
for about an hour previcus to the ex-
hibition, and the stronger flow first
witnessed seemed to have been due to
the accumulation of water In the pipes
leading from the supply wells. The jet
13 inches in height, referred to, ap-
pears to represent the normal outflow,
but was irregular owing to the turns
in the pipe, etc., and did not afford a
means of accurately measuring the dis-
charge. Such measurements as were
obtained, however, show that the out-
flow was at the rate of approximately
500 gallons per minute. This, it is to
be understood, was the flow from all
the wells at Station No. 2, excepting
wells Nos. 30, 35 and 41, which, at the
time, were discharging into the receiv-
ing we!l an estimated rate of 15 to 20
gallons per minute, and the four wells
in the bottom of the receiving or tank-
well, of whech no maasurements are
avaflable. The rough and indefinite
data just mentioned indicates that the
total capacity of the wells at Pumping
Station No. 2, at the present time, with
the exception of the four wells in the
bottom of the tank-well, is in the
neighborhoaod of 800,000 gallons per
day. The record of water pumped at
the said station, furnished by the Ann
Arbor Water Company, during the
vear 1904, was on an averree 925,000
gallons per day. (See Exhibit No. 4.}
Reply to Item No. 5 of Instructions.

{ Ascertain the wvariations, if anyv.
which have ocenrred in the flow of the
we'ls of the Ann Arbor Water Com-
pany, and of private wells adjacent
thereto: and also the temperature of
the water now flowing from the wells,
and, if practicable, any varjation in
temperature from season to seaszon that
may have occurred.)

As to variations in the flow of the

The [/
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wells of the Ann Arbor Water Com-
pany at Pumping Station No. 2, I have
no definite information. The Hutzel
and Al'mendinger wells, however, im-
mediately adjacent to said property,
as already stated, have undergone a
decided decrease in flow since the wells
on the property of the Ann Arbor Wa-
ter Company were put down. The ar-
tesian head of the Hutzel well, for ex-
ample, is reported on good authority
to have decreased from about 20 feet
above the adjacent ground level, at a
date soon after the well was construet-
ed, to approximately 27 inches at the
present time, and the Allmendinger
well has suffered a corresponding de-
pletion. As these two wel's are sup-
plied from the same sources as the
wells on the adjacent property of the
Ann Arbor Water Company, a corre-
sponding decrease in the efficiency of
the wells of the Water Company re-
ferred to, viz: wells Nos. 1 to 28, as
marked on Exhibit No. 3, may be rea-
sonably inferred to have taken place.

Reply to Item No. § of Instri-:iions.

(Ascertain if the abandonment of
wells or the withdrawal of the casing
of one or more wells, on the property
of the Ann Arbor Water Company, or
adjacent thereto, has affected the flow
of neighboring wells, or is likely to de-
tract from the va'ue of either group of
wells belonging to said Water Com-
pany.)

I have been informed by the officers
of the Ann Arbor Water Company that
no casings have been withdrawn from
any wells drilled in the neighborhood
of Pumping Station No. 2, and it does
not appear that the artesian head of
the wells now in use at that station
has been impaired owing to the aban-
donment of neighboring wells.

Reply to Item No. 7 of Instructions.

(Ascertain if the wells of the Ann
Arbor Water Company, now flowing,
become clogged from time to time by
sand or other material brought up by
the water, or by deposits within the
casings of said wells, and, if so, how
frequently cleaning is necessary, and
the cost of the same, together with the
de’ays in pumping caused thereby.)

No information in this connection
has been obtained. None of the wells
have been opened for my inspection
and I am unable to report as to their
present condition.
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Reply to Item No. 8 of Ins.ructions.
(Collect an average sample of the
water that is being pumped into the
water mains of the city, at each of the
two pumping stations of the Ann Arbor
Water Company, and place them in
the hands of a competent chemist, to
be selected by yourself, with. instrue-
tions to furnish this Water Committee,
through yourself. with reports of com-
plete chemical analyses of the same.)
A sample of the water pumped into
the city mains at Pumping Station No.
2 has been collected by me and placed
in the hands of Professor E. D. Camp-
bell for ana’ysis. Professor Campbell’s
reporl forms Exhibit No. 7, and will
be considered later.
Reply to Item No. 9 of Instructions.

(State your opinion, based on all
avdilable evidence, inclusive of the his-
tory of artesian wells at other locali-
ties where the geographical and other
conditions are similar to those pertain-
ing to the region adjacent to Ann Ar-
bor, as to the further changes, if any,
to be expected in the discharge of the
wells of the Ann Arbor Water Com-
pany.)

The decrease in the artesian head of
the Hutzel and A’'lmendinger wells, as
noted above, together with the history
of artesian wells at several localities
in Michigan where the geological
and other conditions are similar to
those at Pumping Staton No. 2, favors
the conelusion that the surface flow
ircm the wells at that locality, is at
the minimum, to be expected so long
as the present conditions on which the
flow depends remain unchanged. The
water delivered by the deeper wells is
supplied by rain fal’ing on the uplands
to the west, and, for the series of shal-
low wells. by rain and sprirgs in the
immediate vicinity. So long as cli-
matic conditions remain essentially as
at present, the wells in each series may
reasonably be relied upon to furnish
about the same volure cof water as at

present for an indefinite series of
years, providing thsy are properiy
cared for. Concerning a possible in-

crease in flow, on arcount of a possitie
increase in rainfa’l. which tas bcen
suggested. the data suppliel by
weather records, as it seems to me, is
too meager to admit of framing an
opinion. The drilling of additional
wells might and probably would in
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crease the total outflow somewhat, but
the discharge of all the wells in the
higher or lower series, according to
the depth of the additiopal wells,
would be decreased, and the higher
wells in one or the other series would
cease to flow. The economic limit in
the development of the artesian water
snpply at this station—within the city
limits—has been reached and, in my
judgment, much exceeded. This judg-
ment is based on the fact that 57 wells
have bheen put down within a linear
distance of about 1,600 feet; the total
discharge of these wells, even if the
records of the amount of water
pumped at Station No. 2 are thorough-
ly reliable, is 925,000 gallons per day,
or at the rate of about 12 gallons per
minute for each well. The feebleness
of the discharge thus indicated renders
it probable that some and possibly a
considerable number of the wells are
no longer serviceable.

Reply to Item No. 10 of Instructions.

(State your opinion as to the dan-
ger, if any, of the contamination of
the water discharged by the wells of
the Ann Arbor Water Company, owing
to the descent and underflow of surface
water, sewage, etc.)

In this connection it is to be noted
that the wells now utilized by the Ann
Arbor Water Company at Pumping
Station No. 2 are situated in a ravine
in a somewhat thickly inhabited por-
tion of the city, and also that the ad-
jacent streets are without sewers. The
wells referred to fall into two groups,
in reference to depth. The first group
includes wells which are less than 50
feet deep; and the second group in-
cludes the wells which are from about
70 to 150 feet deep. The wells less than
50 feet deep penetrate muck, sand,
gravel, ete., but do not go through a
sufficient thickness of impervious ma-
terial to exclude seepage from the ad-
jacent uplands; but the wells from 75
to 150 feet deep do penetrate a layer
of clay or till from 20 to 50 or more
feet thick. In my opinion, the wells
deriving their supply from a less
depth than that of the surface of the
'ayer of clay or till, penetrated by the
deeper wells, are in danger of contam-
ination, owing to descent and under-
flow of sewage, etec., from the surface
in the vicinity. The deeper wells, how-
ever, viz: those from 75 to 150 feet in
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depth, are to be adjudged safe firom
contamination so far as cesspools, etc.,
near at hand are concerned; but it is
not certain that they are safe in ref-
erence Lo seepage from cesspools,
etc., in the portion of the city farther
to the northwest.

My opinion, based upon the above
considerations and current knowledge
concerning the percolation of water
through porous material, ete., is that
the water derived from the wells 50
feet or less in depth is in danger of
contamination and should be excluded
from the water supply of the city of
Ann Arbor. How greatly the abandon-
ment of the wells referred to will de-
plete the present available water sup-
ply of the Ann Arbor Water Company
I have no means of knowing, as I have
been unable to lsarn the amount of
water that is delivered by individual
wells. I am in doubt as to the propriety
of using the water from the deeper
wells, but as no risk should be taken in
reference to the sanitary condition of
the water supply of a city, I think it
would be prudent to abandon these
wells also as soon as a more satisfac-
tory source of water supply for the
city of Ann Arbor can be made avail-
able. While I hesitate in recommend-
ing the abandonment of the deeper
wells referred to above, so long as they
continue to flow, I have no hesitation
in saying that water pumped from
them on an extensive scale shouid not
be used for domestic purposes. In this
connection, account should be taken of
the fact that the present arrangement
of discharge pipes furnishes a more or
less efficient siphon system, which is
equivalent to pumping.

The conclusions just presented are
essentially in harmony with certain
recommendations made to the Common
Council of the City of Ann Arbor, by
Mr. Frank Leverett, geologist, U. S.
Geological Survey, Feh. 6. 1905, a copy
of which forms the accompanying Ex-
hibit No. b.

Reply to ltem No. 11 of Instructions.

({State your opinion as to the effect
on the flow of the wells of the Ann Ar-
bor Water Company which would npe
'ikely to occur in case wells are put
down in future on lands adjacent to
the lands on which the wells of said
company are located.)

The fact that the drilling of wells by
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the Ann Arbor Water Company near
Pumping Station No. 2 has seriously
depleted wells put down on adjacent
property is clear evidence that the re-
verse would be the case. There is no
doubt that wells drilled on iands adja-
cent to the lands of the Ann Arbor Wa-
ter Company at Pumping Station No.
2, where the surface level is less than
about 815 feet above tide, would lessen
and, if a number of such wells should
e drilled, stop the flow of the 57 wells
now control’ed by the said Company.
The area of the land so situated, how-
cver, is small, and the probable danger
of loss of water from this source can-
not be considered as great.

Reply to Items No. 12 and No. 13 of

Instructions,

(No. 12: In your opinion is the wa-
ter supply now being utilized by the
Ann Arbor Water Company to be con-
sidered as a reliable and adequate sun-
ply for the city of Ann Arbor for a
period of twenty years to come?)

(No. 13: State your opinion as to
the mcney value of the wells, water
pipes, receiving tanks, etc., i. e., the
gathering system, of the Ann Arbor
Water Company, to the city of Ann
Arbor, in case the city should desire
to purchase the plant of the said
Ann Arbor Water Company.)

Replies to these two items will be
given below, in connection with re-
plies to the same questions with ref-
erence to Pumping Station No. 1.

Water Rights.
The lands adjacent to the lands be-

longing to the Ann Arbor
Water Company at Pumping
Station No. 2, on which said
Company has the right to use

water, are indicated on Exhibit No. 3,
and part of the wells now in use, viz:
Nos. 42 to 46 are situated on such
lands. Respecting the value of these
water rights I have but little infor:
mation, excepting in reference to the
White property, situated just west of
the west boundary of the City of Ann
Arbor, where there is a copious
gpring, which, I am informed, is soon
to be connected with the city water
supply. The flow of this spring, as
measured by A. P. Frapwell and C. E.
Wilson, June 24, 1905, was 42.7 gal-
lons per minute. An iron pipe 8
inches in diameter, is now being laid
from this spring to Pumping Station
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No. 2, and near the spring, as the
work that has been done indicates, 18
to divide into two branches (the
branches, I understand, to be tile
drains), as shown by dotted lines on
the plot forming Exhibit No. 3. But
the main water supply is from the
southwest branch,

The spring referred to, has a tem-
perature of 52° F., and, as is judged,
rises from a source 100 feet or more
below the surface. [n my opinion
the available water supply of this lo-
cality could be materially increased
by sinking wells. This source of
water supply is among the most valu-
able of the water rights of the Ann
Arbor Water Company, but, as al-
ready stated, the claims of the Water
Company apply only to the surface
and spring water and do not include
the right to drill wells.

Remarks on the General Plan of the
Gathering System of the Ann
Arbor Water Company.

The development of the gathering
system of the Ann Arbor Water Com-
rany appears to have been carried
forward without any definite plan iu
view, and the location of the wells is
not, in my judgment, such as to se-
cure the greatest efficiency from the
expenditures made. Considering that
the werk done has neen in part ex-
rloratory, criticism of the results se-
cured should be conservative, but cer
tain featires of what may be termed
the “lavout” should be understood bv
a purchaser of the property of the
Water Company. The facts referred

to are:

1st. The wells are not grcuped in
reference to the direction of the flow
of the water with which they are sup-
plied, so as to secure the greatest
efficiency.

2nd. In several instances wells
have been drilled within a few feet
of each other, sometimes in groups
of three or four, within a radius of
less than ten feet, and in the case of
the gallery at Pumping Station No.
1, fourteen wells are lceated within
a linear distance of fifty-four feel. A
wider spreading of the wells would

have secured better results at the
same cost. .
3rd. The wells are in most 10-

stances directly connected with a gen-
eral system of discharge pipes, and if
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the statements of the officers of the
Ann Arbor Water Company were
rightly understood, are without gates
by means of which individual wells
could be isolated from the general
system, and are without caps which
could be removed, thus permitting of
the opening of an individual well for
inspection, repairs, ete.

4th. The wells range in size trom
2 tc 8 inches Iu diameter, thus entail-
ing greater cost in maintenance than
it a standard size had been choseun.

5th. In the case of the receiving
or pumping well at Pumping Station
No. 2, four drilled wells are located
in the bottom of a dug well thirty-five
ieet deep, which receives the inflow
from all the other wells in the sys-
tem. This arrangement precludes
access to the four drilled wells refer-
red to, and, as the artesian head of
these wells, as I have been informed
by the Superintendent of the Ann
Arbor Water Company, is not knowi,
it is not practicable to ascertain
whether they serve to Increase the
water supply in the receiving well or
permit the escape or leakage of ths
water delivered to it from the other
wells. The arrangement referred to
also makes it impracticable to clean
the drilled wells in the bottom of the
receiving well, in case they become
clogged. Conditions similar to those
to which attention is here directed, ex-
ist at the tank-well at Pumping Sta-
fHion No. 1, as already stated, except
that the tank-well at that station does
nct receive water from drilled wells
in its vicinity.

6th. A part of the gathering sys-
temn now in operation consists of lile
and wood pipes, as indicated on the
accompanying Exhibits Nos. 2 and 3.
From a sanitary point of view there
seems no objection te such pipes, so
far as they are now in use, at Pump-
ing Station No. 1, but at Pumping
Station No. 2, a tile pipe, which is a
part of the collecting system, and is,
In part, as I am Inicrmed, w.wnout
cemented joints, has been laid at a
depth of some four or five feet,
through a swampy tract of land which
receives the seepage from neighbor-
ing cesspools, etc., and is an element
of danger to the health of this city.
In eage the plant of the Ann Arbor
Water Company is purchased, the

165

condition of the wooden pipes at
Pumping Station No. 1 should be defi-
nitely ascertained.

7th. When artesian wells are put
down in unconsolidated material like
that penetrated by the wells of the
Ann Arbor Water Company, it is de-
girable that they be provided with
discharge pipes inside of the larger
pipes which form the linings or cas-
ings of the wells, and extending from
the suriace to the bottom of the cas-
ing, or. as is the practice under cer-
tain conditions, ferminate just above
where the casing is perforated for th.
ingress of water. The i1ower end of
a discharge pipe should be provided
with a suitable strainer to exclude
sand, etc., and just above the strainer
the space between the discharge pipe
and the casing should be securely
closed by means of a sced-bag or
other device{ 7By this arrangement,
the discharge pipe can be withdrawn
for the purpose of cleaning or repairs,
without disturbing the casing which .
encloses the well. So far as I am
informed, the wells of the Ann Arbor
Water Company are notf provided with
discharge pipes. I am not positive
that T am fully informed in this con-
nection, however, but in case the
wells, or a part of them, are not so
provided, or the same end is not aft-
tained in some other way, account
should be taken of this defect in esti-
mating their value.

Summary.

My reply in answer to Item No. 12
nf Instructions. including the wells at
toth pumping stations, is:

1st. Abont the present average
rate of discharge from the wells will
probably continue for a great length
of time, providing existing conditions
are nct changed, and the wells ace
properly cared for.

2nd. The supply, as has been
shown byv evidence presented before
this Committee, is at present inade-
qrate, especiallyv during summer sea-
gons; and the deficiency will most
surely incresse more and more as
Ann Arbor increases in population.

I am unable to make a definite reply
in answer to Ttem No. 13, of Instruc
tions. for the reascon that I have been
upnahle to obhtain the information
necessary for reaching a conclusion.
I cah say, however, that, in my opin-
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jon, it is not desirable for the City of
Ann Arbor to purchase the present
collecting system of the Ann Arbor
Water Company with the expectatlion
of utilizing it permanently for the
water supply of Ann Arbor.

Perhaps it will be desirable and
practicable to purchase the collecting
system, referred to, for temporary
use; that is, until a satisfactory water
supply can be secured. In case the
purchase of the property, referred to,
for such temporary use is deemed de-
girable, I recommend that in order to
ascertain its value the entire plant of
the Ann Arbor Water Company be
rlaced under the general direction of
a competent engineer, to be deslg-
nated by the Common Council of the
City of Ann Arbor, for operating and
testing for a period of not less than
cne month during a summer seazci.

Recommendation,
As bearing on the several questions

submitted to me by your Honorabie
Body, I desire to state that other
water supplies similar to those now
utilized by the Ann Arbor Wate:
Company. could be obtained for the
use of this City, but the experienc:
gained in this connection by the sai’l
Water Company is, in my opiuion.
sufficient warrant for not expending
mouey in their development.

The only alternative to the use of
well water for the water supply ol
the city of Ann Arbor, which appears
to be practicable, is the utilization of
the water of the Huron River. In
making a choice between these two
sources of water supply, three priov-

cipal considerations present thein
selves., These are: 1. The volume
of water available in each instance.

2. Tts sanitary condition. 3. Tis
chemical composition. The data
neccessary for a discussion of these
questions is not at present available,
hut I venture to make the following
suggestions in reference to the chem-
istry of the water now supplied to the
city.

As shown by t(he accompanyine
analyses by Professor E.D. Campbell
the water now used in Ann Arbo,
contains, approximately, 471 partls in
a millon by weight, of total solids in
solntion, consisting principally of cal
cium, magnesium and silica. That is,
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the water is ‘“hard;” and it is not
stating this fact too strongly tn say
that it is excessively hard. Its rela-
tion, in this respect, to other waters
used for domestic purposes, is indl-
cated by the fact that it contains
about three times the percentage ol
iineral matter, in solution, present in
the water of the St. Lawrence, seven
eight-tenths timnes that of the Miss-
igsippi near New Orleans, and three
times the average for a number of the
larger Americin rivers.

From the analysgis referred to, and
the records of water pumped during
the year 1904, as presented on the
accompanying Exhibit No. 4, namely,
607,000,000 gallons, it appears that the
total amount of mineral matter in
solution supplied to this city during a
vear is nearly 1,200 tons.

This high content of mineral mat-
ter in solution affects the desira-
bility of the water for drinking, and
is also a serious matter in reference
to what may be termed its comme:-
cial use. As to its healthfulness, 1
am not qualified to express an opin-
icn, but this is owuviously a matter
that should receive grave considera-
tion. In reference to its commercial
use, the expense it entails is well
known to every resident of Ann Ar-
bor. In this connection, I need but
mention: First, the “scale” formed
in boilers, when the water is used in
generating steam; second, the clog-
ging of ‘“water-backs” when it is
heated for household use; third, the
large quantity ot soap required 10
counteract the hardness; fourth, the
precipitates formed in water closets,
urinals, ete., which lead to unsanitary
conditions; and fifth, the deposits
made in water meters which, as has
been stated by the officers of the
Water Ccmpany, render their use
impracticable.

In comparison with the hardness ol
the water now supplied to this ity
it is reasomnable to suppose that thce
water of the Huron River wownld be
much less objectionable, but in order
to accurately determine this question.
analyses of the river water are neces
sary. [ therefore suggest that tlus
Committee request the - Commoun
Council of the City of Ann Arbor to
have two analyses made of the water
of Huron River; one sample for an-

O
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alysis to be taken during a high

water stage of the river, and the

other during the lowest stage in sum-
mer. The cost of these analyses will
be $40.

Az a teuntative plan for supplying
the city of Ann Arbor with water, 1
venture to submit the following
scheme for your consideration, viz:
Endeavor to secure the co-operation
of Dexter and Ypsilanti in placing a
dam acrcss the Huron River at Dex-
ter, together with the erection of a
suitable filtration plant, and to con-
nect the same with Ann Arbor and
Ypsilanti by means 2f water mains.
For the purpose of ascertaining the
practicability and cost of such a
scheme, and also with a view to
icarning the feasibility of utilizing
the water of Huron River by means
of a dam, or otherwise, at some other
iocation than the one named, for the
water supply of Ann Arbor only, I re-
gpeclfully suggest that this Commit-
tee recommend the Common Council
of the City of Ann Arbor to employ a
competent hydraulic engineer, and to
instruct him to make such surveys as
will enable him to decide upon the
best possible plan for . utilizing the
water of the Huron River for the
water supply of Ann Arbor, and also
to make detailed plans and specifica-
tions for such water works, inciading
filtration plant, etc., as in his judgz-
ment should be constructed.

I also respectfully recommend that
this Committee request the Common
Council of the City of Ann Arbor to
require the Ann Arbor Water Com-
pany to exclude from the water sup-
ply now being furnished this city the
water from the wells on the Tower
Farm, and the water from all wells
less than 50 feet deep now tributary
to the water supply at Pumping Sta-
tion No. 2. Also, that all tile water-
pipe now in use for conducting water
to Pumping Station No. 2, be replaced
by suitably laid iron pipes, or else
rermanently disconnected from the
water supply of the city.

Resgpectfully submitted,

(Signed) ISRAEL C. RUSSELL.

EXHIBIT No. 1.

To Accompany Preliminary Report
by Israel C. Russell, on the Water
Supply of the Ann Arbor Water
Comrpany. Dated, June 24, 1905.
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Water Works Committee.
Meeting held in Council Chamber,

Court House, Ann Arbor, May 31,

1905.

Meeting called to order by Presi-
dent Coon. Roll call. Present: Coon,
Copetand, Darling, Davis, Dean, Doug-
lag, Fischer, Markley, Ohlinger, Rus-
sell, Schlenker, Sherk, Wilgus.
Messrs. Darling, Douglas and Sheik
entered after the roll was called and
during the progress of the meeting.
The minutes of the last meeting were
not read.

Professor Wilgus, seconded by Mr.
Fischer, moved the adoption of the
following resolution:

1. Ascertion the location, number,
depth, size, ‘logs,” artesian head, ete.,
of all the welis that have been put
down by the Ann Arbor Water Com-
pany on lands belonging to said Com-
pany adjacent to each of its two
pumping staticns; the method now
used for conducting the water from
the wells referred to, to pumping
wells or tanks, and indicate the loca-
tion of the wells, water pipes, tanks,
efe., on suitable maps, accompanied
by sections showing character of-
strata, penetrated by wells.

2. Ascertain the cost of the wells,
water-pipes, tanks, ete.,, now used by
the Ann Arbor Water Company, to
the localities where the water deliv-
ered by the said wells is available
for pumping into the city mains or
the distributing reservoir.

3. Ascertain the location, number,
size, ete., of private wells, if any,
which have been put down adjacent
to the property of the Ann Arbor
Water Company, which derive their
water supply from the same general
source as do the wells of the said
Water Company, and also the daily
discharge of such private wells,

4. Ascertain the volume of water
now available for city use at each
of the two pumping stations of the
Ann Arbor Water Company.

5. Ascertain the variations, if any,
which have occurred in the flow of
the wells of the Ann Arbor Water
Companv, and of private wells ad-
jacent therete; and also the tempera-
tnre of the water now flowing from
the wells, and. if practicable, any var-
iatirm in temperafture from season Lo
seazon that may have oceurred.
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6. Ascertain if the abandonment
of wells or the withdrawal of the cas-
ings of one or more wells, on the
property of the Ann Arbor Waler
Company, or adjacent thereto, has al-
iected the flow of neighboring wells,
or is likely to detract from the value
of either group of wells belonging Lo
said Water Company.

7. Ascertain if the wells of the
Ann Arbor Water Company, now flow-
ing, become clogged from time to
time by sand or other material
brought up by the water, or by de-
posits within the casings of said
wells, and, if so, how frequently
cleaning is necessary, and the cost of
the same, together with the delays in
pumping caused thereby.

8. Collect an average sample of
the water that is being pumped into
the water mains of the city, at each
of the two pumping stations of the
Ann Arbor Water Company, and
place them in the hands of a com-
petent chemist, to be selected by
yourself, with instructions to furnish
this Water Works Committee,
through yourself, with reports of com-
plete chemical analyses of the same.

9. State your opinion, based on all
available evidence inclusive of the
histery of artesian wells at other lo-
calities where the geographical and
other conditions are similar to those
pertaining to the region adjacent to
Ann Arbor, as to the further changes,
if any, to be expected in the dis-
charge of the wells of the Ann Arbor
Water Company.

10. State your opinion as to the
danger, if any, of the contamination
of the water discharged by the wells
of the Ann Arbor Water Company,
owing to the descent and underflow
of surface water, sewage, etc.

11. State your opinion as to the ef-
fect on the flow of the wells of the
Ann Arbor Water Company, which
would be likely to occur in case wells
are put down in the future on lands
adjacent to the lands on which the
wells of said Company are located.

12. In your opinion, is the water
supply now being utilized by the Ann
Arbor Water Company to be consid-
ered as a reliable and adequate sup-
ply for the City of Ann Arbor for a
period of twenty years to come.

13. State your opinion as to the
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money value of the wells, water-pipes,
receiving tanks, etec., i. e., the gather-
ing system of the Ann Arbor Water
Company, to the City of Ann Arbor,
in case the City should desire to pur-
chase the plant of the said Ann Ar-
bor Water Company.

Resolved, That the Common Coun-
cil be, and hereby is, requested to
allot the sum of $100.00, or so much
of that sum as may be necessary, to
pay for the hire of laborers, assist-
ants, typewriting, surveying, map-
making, ete.,, in furtherance of the
work Mr. Russell has been direcied
to perform; and also to allot the sum
of $40.00 to pay for two chemical an-
alyses of the water now being fur-
nished the City of Ann Arbor by the
Ann Arbor Water Company.

Resolved, That the Common Coun-
cil be, and hereby is, requested that,
In case suitakle maps or plats of the
lands of the Ann Arbor Water Com-
pany are not now available, the City
Engineer be directed to make- suci
maps or plats, and to assist in locat-
1mg the positions of the wells, water-
pipes, tanks, etec., thereon, under Mr.
russell’s direction.

Adopted by the followrug vote: Yes

—~Coon, Copeland. Darling, Davis,
vean, Fischer, ©Ohilinger, Russell,
schlenker, Sherk, Wilgus. No—None.

Respectfully submitted,
(Signed)
ISRAEL C. RUSSELL.

EXHIBITS Nos. 2 AND 3.

To Accompany Preliminary Report bv
Israel C. Russell, on the Water Sup-
ply of the Ann Arbor Water Com-
pany. Dated June 24, 1905.

These exhibits consist of two maps,
bearing these numbers, which accom-
pany this rerort.

Respectfully submitted,

(Signed)

ISRAEL C. RUSSELL.

(The marps referred to are on file
in the office of the city clerk.)

EXHIBIT No. 4.

To Accompany Preliminary Report by
Israel C. Russell, on the Water Sup-
ply of the Ann Arbor Water Com-
pany. Dated June 24, 1905.
Amount of water supplied to the

City of Ann Arbor, by the Ann Arbor

Water Company, during the year

1904:
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(Information furnished by Dr, A. K.
Hale, Manager, Ann Arbor Water Co.)
Pumping Station No. 1,

Volume of water pumped during the
moiith of:

Gallons.

January ...ceeieviniiiiian 22,000,000
February --..-cccevevevenn 23,000,000
March ...ovvenenennnennns 20,000,000
April ..o 17,000,000
MAY «vvvvnvinvnnnrnneeann. 23,000,000
June ... i i e 27,000,000
July oo 27,500,000
AUZUST oo e ee i et e ivaanan 24,000,000
September ........c.c...... 19,000,000
October . .oveveeninn.. 22,000,000
NovembBer ..........oeuean. 22,000,000
December .....ccoenee.... 23,000,000

Total for year.......... 269,500,000

Average per day.......... 738,356
Pumping Station No. 2.
Volume of water pumped during the

month of:

Gallons.
January .....oiiieinan.. 31,000,000
Febrnary ....oveviieenea.. 33,000,000
March ... . eiiiinnannn 31,000,000
April ... 27,000,000
1% 28,000,000
June ... e 31,000,000
July o 30,500,000
August ... . .. 27,700,000
September ... ..., 21,700,000
October ... v .. 25,000,000
November -............... 24,000,000
December .......c..ovan. 28,000,000
Total for year........... 337,500,000
Average per day........... 925,000
rallons.

Total water pumped dur-
ing the vear............. 607,000,000

Respectfully submitted,
(Signed) .
ISRAEL C. RUSSELIL.
ceXHIBIT No. 5.

To Accompany Preliminary Report by
Israel C. Russell, on the Water Sup-
ply of the Ann Arbor Water Com-
pany. Dated June 24, 1905.

To the THonorable, The Commou
Conuncil of the City of Ann Arbor
Gentlemen:—I heg to submit a

brief statement concerning certain

conditions in the public water supply
of Ann Arbor, based upon an exam-
ination made for the United States

Geonlogical Survey the past summer.

These results are to pe embodied in a
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Government Report upon the water
supplies of the Southern Peninsula of
Michigan.

At the time the investigation was
begun, there seemed especial need for
inquiring into the sanitary conditlons,
owing to the occurrence of a colon
bacillus in the water supply, which in-
dicated that foecal matter was being
distributed in the city mains, the
knowledge of the occurrence of this
bacillus having been obtained from
Dr. V. C Vaughan, who 18 1u charge
of the hygienic laboratory of the Uni-
versity. This matter was investigated
sufficiently to determine that the con-
tamination had occurred at the upper
Station, in Section 17, Ann Arbor
Township, and resulted from the ac-
cess of polluted surface waters to a
pipe which conducts the water from
the wells to the basin near the Pump-
ing Station. It was merely an inci-
dent of the freshets, and the chance
for further contamination in that di-
rection has, I believe, heen thorough-
ly guarded against by the Water
Company. Aside from this contamina-
tion, the supply from the wells at lhe
Pumping Station in Section 17, ap-
pears to be satisfactory and safe.

Investigation of the welly at the
Washirgton Street Pumping Station
bas shown the supply to be from two
classes of wells. One class is made
vp of shallow wells about 30 to 35
feet in depth, which are almost en-

tirely through sand after passing
thronghk a surface bed of peat or

muck, the supply being from coarse
sand or gravel at the depths named.
The other class is of decper wells (80
to 150 feet), which, after penetrating
the same deposits encountered in the
shallow wells, pass, in most cases,
through boulder clay to deeper lying
sand or gravel. In each class of well
the water has a strong hydrostatic
pressure, or upward flow sufficient to
bring it to the surface without pump
ing, and the water flows by gravily
from the wells to a large receiving
well near the Pumping Station, from
which it is pumped to the mains. Tae
wells are all situated in a ravine 1u
the inhabited portion of the Cily.
there being at least sixty cesspools or
privy vaults whose natural surface
drainage is into the portion of the
ravine where these wells are located.



170

While these surroundings give to the
wellg an unsavory setting, it cannot
be stated that the contamination of
the water has yet occurred. It was
found that heavy pumping, which ouc-
curred at the time the large receiving
well was being constructed, drained a
number of the wells at residences on
the bluffs of the ravine, showing that
a part of the supply is from the im-
mediate vicinity, and includes the dis-
trict in which the sixty or more cess-
pcols and privy vaults occur. A re-
deeming feature, however, is found
in the fact that the wells are all
cased clear to the bottom, so that in
the shallowest ones the water enters
at a depth of about 30 feet from the
surface. The chances for surface
drainage to penetrate a deptn of 30
feet and enter the wells are very re-
mote, especially when the wells are
simply allowed to flow. If the wells
were subjected to heavy draughts by
pumping, as was done when the re-
ceiving well was under construction,
the chance of pollution would be
greatly increased. At present the
Water Company is not pumping the
individual wells and there seems very
little occasion for suspecting contam-
ination. The analyses of these wells
made at the hygieanic laboratory of the
University, have thus far shown no
contamination of these waters.

It apnears that the present natural
flow from wells owned by the Water
Company is insufficient to meet the
demands of the city in seasons of ex
cessive drouth when large amounts
are required for sprinkling streets
and lawns and the watering of
gardens. If the Water Company meets
these demands it must either resort
to a heavy draught on the wells,
which might bring in water con
taminated by cesspools, or must pump
water from the Huron River, and this
at times when the stage of water In
the river is very low and the qualiiy
dangerous. Last summer, when a
shortage of water arose, the Waler
Companv chose to pump from the
Hurnn River, as admitted by the
President of the Water Company ai
that time, but did not take the pre-
caution to notify the citizens of the
infroductien of this foul water into the
city supply, or make request through
the city papers that ¢he water be
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thoroughly boiled before drinking.
The water was so foul that analyses
and cultures made at the hygienic
labora‘ory of the University led to a
prompt notice from Dr. Vaughan to
stop pumping from the river.

This incident serves to set forth the
disadvantage of having the public wa-
ter supply in the hands of a private
company, even though the private com.
pany is striving hard to meet the de
mands of the citizens. It seems im-
portant at this time, while attention is
being directed to other short-comings
of the Water Company, that this mat.
ter, so vital to the health of the com
munity, be fully investigated and rec-
tified.

Very respecttul.y,
(Signed) FRANK LEVERETT.
Ann Arbor, Michigan, Febh. 6, 1905,

Respectfully submitted,
(Signed) ISRAEL C. RUSSELL.

EXHIBIT NO. 6.

To Accoripany Preliminary Report by
Israel C. Russell on the Water Sup-
ply of the Ann Arbor Water Com-
pany. Dated: June 24, 1905.

Logs of Wells at Pumping Station
No. 2.

(Information furnished by Dr. A. K.
Hale, Manager Ann Arbor Witer
Company.)

(The well numbers refer to plot
forming Exhibit No. 3.)

Well No. 23—an 8-inch well at the
s. w. corner of the pump house:

Surface soil .......ovivininnun. 12 ft
Quicksand ............c.0 00 33
Dry Gravel ...............c.... 3
Cobblestones and gravel........ 12
Clay hardpan ................. 25
Quicksand .............ciiinnn. 5
Blue €lay ;:swvsswosssmessmenss 5
Hard, sand . ..oc:ssemessams s s 12

Water gravel (good floor of HO) 7
Clay hardpan and gravel with
streaks of water-bearing sand. 9

Total

(Cased to a depth of 107 feet.)

The above section is essentially a
duplicate of the section obtained in
drilling well No. 22, a 6-inch we!l put
down in 1897, near the s. e. corner of
the pump house.

The wells between the pump house
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and West Washington Street, namely
Nos. 1 to 21, inclusive, are about 80 to
90 feet in depth, are of various diam-
eters, namely 2 inches, 214 inches, 4
inches and 6 inches, and penetrate ma-
terial of about the same character as
well No. 23.

Well No. 26—a 6-inch well drilled in
1901:

Cobblestones .......covveiiunn. 10 ft
Sand ....... .iiiiieiiiiiaas 12
Clay and gravel .............. 26
Bueeclay ....ccoviiiiiannnnnn. 36
e e e e 19
e e 1
Hardpan ..........cieieenenrann 2
Water-bearing gravel .......... 2
Total ....ciivinnrerinnnnnes 125 ft.
Surfacesoil ........ ... ... 10 ft.

Well No. 28—a 6-inch well drilled in

1901:
Dry gravel ....... .. . curvnenns 26
Blne clay ..., 54
Hardpan ...........c0iivuvnnn- 38
Water-bearing gravel .......... 2
Total ...... ... i, 130 ft
Wel” No. 41—
Surface soil, ete............... 8 ft.
Sand and gravel............... 6
Yellow c¢lay ......covveivennnn. 17
Water-bearing sand ........... 7
Blue clay .....ccvvievenennnnns 69
Hardpan ..............c.0vivns 3
Water-bearinLg gravel .......... 2
Total ......c.ciiiiininnnnn 112 ft

Well No. 42—a 6-inch well drilled in
1900

Surface soi! ... .. i e, 10 ft
Water-bearing sand ........... 12
Blue clay ..o, 25
Quicksand .......covivivivennn. 3
Blueeclay .......ciiiiit, 38
Clay and hardpan............. 41
Water-bearing gravel .......... 2
Total ... .covviirininrennrens 131 ft.

Well No. 43—a 6-inch well drilled in
1901:

71
‘Well No., 44—a 6-inch well:
Cobblestones and dry gravel... 28 ft.
Yellow clay ..........0vunns H
Water-bearing sand ............ 12
Blue clay ........ .. iiinnnnn 26
Gravel-hardpan ............... 20
Clay-hardpan ................. 27
Gravel-hardpan ................ 10
Water-bearing gravel .......... 1
Total .....cvvveiiinnnnennnn 130 ft.
Well No. 45—a 6-inch we!ll drilled in
1901:
Cobblestones and gravel....... 28 ft
107 - 4
Sand and gravel............... 15
Blue clay ...... .. iiireen.. 37
Grave! and hardpan............ 23
Water-bearing sand ............ 9
Gravel-hardpan ............ccus 13
Water-bearing sand and gravel. 4
Gravel-hardpan ................ 16
Slate rock ....oiv i it 5
Total .....viveiniiiiinenn, 154 ft

(Failed to flow; water stood 23 feet
helow the surface; abandoned; 147 feet
of casing left in place.)

Well No. 46—a 6-inch well drilled in
1900:

Cobblestones and gravel....... 28 ft.
Yellow ¢lay ... innnnn. 4
Water-bearing sand ............ 14
Blue clay .......cviinivn... 25
Gravel-hardpan ................ 24
Water-bearing sand ........... 2
Total .......... ..., 97 ft
Well No. 47—a 6-inch well:
Surface soil, ete ............. 2 ft.
Sand and gravel............... 19
Dry gravel ......... . 0unevuias 4
Blue €lay .....ciiiiiiiniiinnn. 63
Gravel-hardpan ................ 6
Water-bearing sand ............ 4
Gravel-hardpan . .............. 33
Water-bearing gravel .......... 2
Total .ot i 133 ft

Well No. 48, west of factory and west
of Eighth Street:

Cobblestones and clay.......... 10 ft. | Surface soil, etc..... [ 3 ft.
Water-bearing sand ............ 12 Sand and gravel............... 13
Clay and gravel! ........ Caeeees 25 Wwater-bearing sand ........... 11
Quicksand .............. ... ... 2 Hardpan ......eeveiiineonnnn.. 3
Blue clay ....covniinnenens 35 Blue €lay ... .t iirvirinenann. 9
Hardpan ..........0vveencnennn 43 Gravel-hardpan  ............... 8
Water-bearing gravel .......... 2 Quicksand . ..... ... i T
— Blue €lay ......c..iieiiiniann 4
Total .......c.iiiiienieans. 130 ft. | Quicksand ....... ... ... ..., 5
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Blue clay ..... P — 48 Surface ....... Cerea i ¥ § A 3 ft

Hardpan ......... .o 25 Water sand .................... 18

Quicksand ...........cco... 4 Water gravel .................. 3
Total ..coei.smessems s nme v 140 ft. Total wmvss e s e i 6505 € « mimares 34 ft
(At a depth of 140 feet boulder was V.

encountered, and the well abandoned; |Water sand .................... 18 ft

casing not withdrawn.) Water gravel ........viivvnnnn. 8

The Shallow Wells, —

Wel's Nos. 49 to 57, inclusive, are FROEAT & o o 5 swom 5 9 mowe s ¢ woamie & & wmvE 26 ft

6 inches in diameter, cased, and range VI.

from 23 to about 45 feet. They were | Pipe driven with screen........ 25 ft

put down in 1904 and penetrate uncon- VII.

solidated derosits of gravel, sand and [Surface ............ivivinn... 3 ft

muck and then stony clay beneath |Water sand .................... 18

which the deeper wells obtain water. | Water gravel .................. 2

The ‘“logs” of seven of these wells, sup- —

plied by Mr. Frank Leverett, are as Total ..........ccoivuvinn.., 23 ft.

follows, but the numbers on the ac-
companying map, Exhibit No. 3, per-
taining to these wells individually, are
not known:

The shallow wells mentioned above,
namely those numbered from 49 to 57,
inclusive, on the map forming Exhibit
No. 3, are in danger of contamination

I. from cesspools, etc.
Surface ........ccviiiiiii.. 3 ft. Respectfully submitted,
Oravel . .::smes s s s wss s 5 16 (Signed) ISRAEL C. RUSSELL.
07 F: /2 5 EXHIBIT No. 7,
Gravel ........c.ciiiiiiiiiiaa. 1 To Accompany Preliminary Report by
— Israel C. Russell on the Water Sup-
Total ...ttt 25 1t p'y of the Ann Arbor Water Com-
II. pany. Dated: June 24, 1905.
SUrLACE «vsssmme s s ss o s s omass s 3 ft.
Gravel .......iivtiiiiiniininean 5 Department of Chemical Eng.—Chemi-
Water sand ...........cin.. 14 cal Laboratory of the University
Gravel o..sum e e svs s s 5 ewe 5w 1 of Michigan, Ann Arbor.
— E. D. Campbell, Chem. Engineering
Total ... i 23 ft and Analytical Chemistry.
ITI. Alfred H. White, Chemical Technology.
Surface ......civ tiiiiiiiinan.. 3 ft Ann Arbor, Mich., June 30, 1905.
Water sand ...csvsess ey owes s 19 Prof. I. C. Rugsell:—
Gravel and water ............... 4 We have completed the analyses of
— the two samples of water collected and
Total i issww s e s ame s sms s s s 26 submitted to us by you, and find them
V. to have the following composition:
Milligrams per liter Percentage of total
or parts per million. solids.
No. 1. No. 1. No. 2.
Carbonates (CO,) ............. 175.2 166.1 38.87 39.97
Sulphates (S0,) .......ccv..... 96.9 76.8 21.49 © 18.48
Chlorine (CI) .......covvevuu.. 3.7 8.5 .82 2.05
Nitrates (NO;)....vviureeen.... 4 12 .08 .02
Calcium (Ca) ......ovvvvunnnn. 115.6 105.3 25.65 25.34
Magnesium (Mg) ............. 27.8 30.8 6.16 7.42
Sodium. (Na) sesswmseinmssmnss 4.7 4.2 1.04 1.01
Potassium (K) ....vveinenn... 5.6 4.9 1.24 1.18
Silica (Si0.) ................. 17.0 16.2 3.77 3.88
Alumina (ALO,) .............. 1.6 .8 . .36 19
Ferric Oxide (Fe.0.) .......... 2.3 1.9 b:30 .46
Potal sssswssomeysmeessomes 450.8 415.6 100.00 100.00
Specific gravity ................ 1.000 1.0006
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Sample No. 1 marked: ANN ARBOR
WATER, PUMPING STATION No. 1,
KNOWN AS UPPER STATION; COM-
POSITE SAMPLE FROM ALL
WELLS AT THIS STATION. Sample
No. 2 marked: ANN ARBOR WATER,
PUMPING STATION NO. 2, BE-
TWEEN WASHINGTON AND LI-
BRARY STREETS, KNOWN AS LOW-
ER STATION; COMPOSITE SAMPLE
FROM ALL WELLS AT THIS STA-
TION. Each sample collected June 12.
1905.

The spectroscope gave no test for
strontium and lithium. No nitrates
were found. The difference between the
total solids found on evaporation and
total solids in columns one and two
is water of crystallization, in large
part due to the formation of gypsum
(CaBS0,.2H,0).

The water was clear when collected,
but upon standing became cloudy, due
to the escape of free carbon dioxide
1C0O,) and formation of calecium carbo-
nate (CaCQ0,).

Almost all of the salts in the water
will form scale in boiler, but the water
cou.d be much improved by softening
with sodium carbonate (soda ash),
either alone or in conjunction with
caleium hydroxide (milk of lime).

(Signed) E. D. CAMPBELL.

(The original report of Professor

Campbell is affixed hereto.)
Respectfully submitted.
{Signed) ISRAEL C. RUSSELL.

SUPPLEMENTARY REPORT ON
THE WATER SUPPLY OF THE
ANN ARBOR WATER COMPANY.

By Israel C. Russell.

Ann Arbor, Mich., Oct. 28, 1905.
To the Water Works Committee of the
Common Council of the Cily of Ann
Arbor.
Gentlemen:—

In compliance with your instructions
dated Oct. 20, 1905, calling for infor-
mation concerning additions to the wa-
ter supply of the Ann Arbor Water
Company made since July 1, 1905, I
have the honor to report as follows:

As stated in my preliminary report,
dated June 24, 1905, the Ann Arbor
Water Company was engaged during
the past summer in laying a pipe in
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the gulech of Allen Creek, between
Washington and Liberty Streets, for
the purpose of obtaining water from a
spring on the White property, imme-
diately adjacent on the west, to the
west boundary of Ann Arbor. The pipe
referred to is now in place and con-
nected with a pipe previously laid so
as to furnish a continuous conduit
from the west boundary of the city to
the receiving well or tank at Pumping
Station No. 2. The course of the pipe
is approximately located on the map
forming Exhibit No. 3, which accom-
panied my preliminary report, but it
does not pass west of the city boun-
dary, or branch, as indicated by the
dotted lines on the map.

The pipe referred to is of iron, eight
inches in diameter, with leaded Jomts,
and, as I have been informed by Dr.
A. K. Hale, is pravided at intervals
with side openings or “T joints,”
which may be used in the future for
connecting additional wells with the
source of supply now utilized. The
openings referred to, however, are at
present closed. The pipe terminates at
the west, adjacent to the west boun-

dary of a field Dbelonging to Mr.
Buehler, immediately adjacent to
land known as a part of the
White property, and a few rods

down-stream from a locality where
a strong spring formerly came
to the surface on the said White prop-
erty. Where the pipe terminates at
the west, a well has been dug in gravel
to the depth, as I have been informed
by Mr. Buehler, of about 18 feet, The
wel! is circular, approximately 36 feet
in circumference, and lined with brick.
The enclosing brick wall rises about
three feet above the surface of the ad-
jacent ground, and resting on it, there
is a neat conical roof of wood covered
with shingleg and provided with a ven-
tilator at the top. In the roof there is
a door secured with a lock. The eigl:t-
inch iron pipe described above, enters
the well about six feet below the sur-
face of the adjacent ground, but wheth-
er or not it descends into the well and
is arranrged so as to form a siphon, [
am not informed.

Since the new well, just described.
and its connecting pipe, were put in
nlace, the spring which formerly came
to the surface on the adjacent White
sroperty has ceased to flow. This
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spring, as stated in my preliminary
report, on June 24, 1905, flowed at the
rate of 42.7 gallons per minute. The
discharge of the new well is said to be
large, but as to the actual volume of
water supplied by it I have no informa-
tion. It is safe to presume, however,
that the discharge of the well is con-
siderably greater than the overflow of
the former spring, since the water of
the spring rose through gravel and
there must have been a considerable
loss by lateral perco’ations. The exca-
vation of the well has given the spring
a new avenue of escape at a lower
horizon than formerly. and the loss
due to lateral percolation is probably
diminished.

The new well certainly furnishes a
va uable addition to the water supply
of this city, and the Ann Arbor Water
Company is to be congratulated on the
success of its recent developments. In
view 07 this new addition to the water
supply at Pumping Station No. 2, as
it seems to me, there should be no
demur on the parl of the Water Com-
pany to the recommendation suggested
to this Committee in 1ay former report,
that the shallow wells at the station
just mentioned be abandoned.

The new well, like the other wells
tributary to Station No. 2, is situated
at the bottom of the gulech of Allen
Creek, but is up stream from the prin-
cipal sources of contamination to
which the shallow drilled wells, re-
ferred to, are exposed. The new
well, however, is shallow, and the wa-
ter it furnishes 1is supplied in part
from the surface. During and imme-
diately fo'lowing heavy rains, or when
snow is melting, the contribution of
surface water will be large; but during
dry seasons nearly all of the supply
will come from a deep source. Surface
water during wet seasons is conducted
to the locality where the well is located
by the upper portion of Allen Creek,
and i the region thus drained, there
are at least three or four farm houses
with barns, stables, etc.; and the land
sloping to the creek is, in part. used
for pasture. While the chances of the
new water supply becoming contami-
nated from this source are perhaps re-

mote and not great, it is desirable that'

precautions should be taken to guard
azainst it. In this connection, I wish
to state that, in my judgment, the field
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immediately adjacent to the new well
on the west, should not be used as a
pasture at any time of the year. The
said field is now a meadow, but is pas-
tured, as I understand, after the hay
is harvested. Also, the course of Allen
Creek for the distance of about one
hundred yards above the new well
should be changed so as to pass the
well at as great a distance as is prac-
ticable. When these precautions ares
taken, the new source of water supply
may be expected to be free from dan-
ger of contamination, so long as the
region draining to it does not become
thickly populated, or existing condi-
tions are not otherwise changed so as
to introduce new sources of danger.
Respectfu’ly submitted,
(Signed) ISRAEL C. RUSSELL.

License Committee.

Gentlemen — Your committee on
licenses respectfully report that the
following application for saloon li-
cense complies with the requirements
of the ordinance and we recommend
that on the filing of the proper bonds
a license be issued to Frederick W.
Golz. WM. GOODYEAR.

Moved by Ald. Fischer that report
and recommendation be accepted and
adopted. Supported and adopted as
follows:

Yeas—Ald. Gill, Schlenker, Kearns,
Markey, St. James, Sherk, Manwar-
ing, Coon, Goodyear, Fischer, Pres.
Gilmore—11.

Nayvs—None
To the Honorable the Common Coun-

cil.

Gentlemen — Your committee on
bonds have had the following bond
under censideration and would rec-
onimend its approval:

Saloon bond—Frederick W. Golg,
principal; Emil Golz and John Rey-
nolds, suretizs.

Liquor dealers’ bhond—Frederick W.
Golz, principal; Emil Golz and John
,Reynolds, sureties.

B ST. JAMES,
GEQ. H. FISCHER,
Committee.
Schlenker that re-
Supported. and

Moved by Ald.
port be concurred in.
adopied as follows:

Yeas—Ald. Gill, Schlenker, Kearns,
Markey, St. James, Sherk, Manwar-
ing, Coon, Gocdyear, Fischer, Pres.
Gilmore—11.

Nays—None.
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Sidewalk Committee.

The matter of sidewalk along S. A.
Moran’s property on Ingalls street as
it intersects with South University
avenue, was presented and the follow-
ing resolution offered:

By Ald. Fischer:

Resolved, That the street commis-
sioner be and is hereby instructed to
repair said walk and all others that
need it with cinders in such manner
that they will be suitable for public
travel during winter,

Adopted as follows:

Yeas—Ald. Gill, Schlenker, Kearns,
Markey, St. James, Sherk, Manwar-
ing, Coon, Goodyear, Fischer, Pres.
Gilmore—11.

Nays—None.

Enter Ald. Blair and Miller.

William Streei Storm Sewer.
By Ald. Gill:

Resolved, That this council recon-
sider action of the council of 6th
inst. relative to storm sewer on Wil-
liam street.
Adopted as follows:

Yeas—Ald. Blair,
Kearns, Miller,

Gill,
Markey,

Schlenker,
St. James,

175

Sherk, Manwaring, Coon, Goodyear,
Fischer, Pres. Gilmore—13.
Nays—None.
Original recommendation of the .

board of works was taken up as fol-
lows:
By Mr. Nichols:

Inasmuch as Hutzel & Co. are the
lowest bidders for the construction of
William street storm sewer, this
board recommends to the council the
acceptance of their bid with the un-
derstanding that work be done this
tall. Adopted by board of public
works Nov. 6, 1905.

Ald. Fischer moved that recommen-
dation of the board of public works

relative to William street storm
sewer be concurred in. Supported
and adopted as follows:

Yeas—Ald. Blair, Gill, Schlenker,
Kearus, Miller, Markey, St. James,
Sherk, Manwaring, Coon, Goodyear,

Fischer, Pres. Gilmore—13,
Nays—None.
There being no further business the
council adjourned.

ROSS GRANGER, Clerk.



