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AN EFFICIENCY TEST OF THE ALBANY WATER FILTRATION PLANT.

The Filtration Plant that furnishes water to
the city of Albany, Oregon, a town of about 5000
population, is located in the south western part of
the town. It is owned and operated by the Oregon
Power Company in conjunction with the electric power
and light enterprises, an arrapgement which is both
very efficient and economical. The surplus water is
used to generate power, part of which in turn oper-
ates the motors and pumps in the filtration plant.
The water filtration plant is a very substantial
building of red brick and concrete construction,
and modern in every respect. It was completed dur-
ing the year 1912 at a cost of $86,000. and built
according to the plans and specifications of Engineer
J. L. Linke of Chicago; although many of the patent-
ed devises and ideas of the "Jewell Filter Company"
are incorporated in the plant. The design of the
plant ie characterized by its compactness, its com-
pleteness, and its convenience, which reduce the cost
of operation to the minimum and make high efficiency
possible. The coagulation basins with a capacity of
450,000. gallons occupy the east side of the plant,

while the "clear well" with a capacity of 230,000




gallons is located under the filters and the operat-

ing room. The filter beds with their operating
devises, and most of the machinery are immediately
above the clear well giving absolutely direct con-
nections in every case.

The plant is operated largely by the gravity
system, although pumps are used to force the water
from the canal up to the coagulation basins and also
to wash the filters.

The source of the water supply is the Santiam
River, which rises some fifty miles away in the Cascade
Mountains. The water is taken from the river just above
the town of Lebanon, eleven miles east, and conducted
by open canal to the filter plant at Albany. This
canal is about four feet in depth and twelve feet in
width, but a small part only of this is used for the
water supply; the remainder being used to generate
power.

The water of the Santiam River at the place where
the water is obtained is quite free from sewage con-
tamination, owing to the sparsely populated condition
of the drainage basin and the lack of any settlements
of size along the river banks. Periodical tests of

the water at Albany showed very infrequent pollution in

the open canal, a quite possible source of danger which




hes not proved to be a menace thus far.

The canal is patrolled by the company and a watch
maintained to keep the canal and the head gates at
Lebanon in good condition, and also to prevent any
“misuse of the canal for drainage purposes or sewage
disposal. The country through which the canal flows
is very level agricultural land, mostly meadows which
furnish not uninviting grassy banks of a permanent
nature to the canal. Bridges and culverts protect the
canal at the intersection of the roads, so the pollution
may be considered as negligible. Naturally the ordinary
soil bacteria are present in the water constantly, and
in rather high numbers during flood conditions of the
river at which times "B. coli" is usually present also.
As would be expected, the worst conditions prevail dur-
ing the first heavy rains in the fall, when the soil,
thoroughly saturated with water for the first time in
months, gives up a part of its season's accumulation
of bacteria to such extent that the water shows at
times a count as high as 10,000 bacteria per cc. with
"B, coli" in every 1/10 cc. At such times of flood
condition the turbidity becomes very high and the water
takes on a dirty muddy yellow color that settles out

but partially in the cogulation basins and makes necessary




frequent washing of the filters. During settled weather

conditions, the water goes to the other extreme becomes
a clear blue color in the canal with a turbidity of

less than ten parts per million, and a total count of
bacteria as low as 30 per cc. Under these conditions
the water would be fit for domestic uses without filter-
ing except for the ever present danger of contamination.

The amount of water used per capita in Albany is
inexcusably high and is explained by the fact that the
"flat rate" is so largely used instead of the meter
system. The amount of water used per day varies from .
1,000,000 gallons to 3,500,000 gallons for the 6000
people using the city water. In contrast to this, the
per capita consumption in Corvallis, Oregon, a town
similar in many respects but possessing a supply of
mountain water, very largely metered, is on the average
115 gallons per day.

The canal passes by the east side of the filter
plant. The water is taken through a properly screened
intake which removes all the debris and is pumped to
a surge well at the corner of the coagulation basins.
At this point the aluminum sulphate solution and, if
necessary, the soda ash solution are added, and the

treated water allowed to pass out into the coagulation




basins. Water enters the first basin at about mid

depth, then by means of baffle walls and the dividing

wall between the two basins, this water is forced to
circulate considerably before passing through the weir

in the far end of the second basin into the pipe lead~

ing to the filters. By this method the water has ample
time to become thoroughly mixed with the aluminum sulphate
and soda ash solutions, to precipitate the aluminum com-
pletely and to undergo a certain amount of sedimentation,
this sedimentation being especially important during
periods of high turbidity. -

The water after leaving the coagulation basins
flows to the filters through an 18" pipe from which an
8" 1ateral leads to each separate filter. At present
there are four filters in operation, three of which are
usually filtering at one time, thus making it possible
to wash, overhaul, or repair one filter without risk of
falling below the required capacity of the plant. The
water enters the filter through the center channel,
flows on to the filterbed on each side and continues
to rise in the filter until there are five and one-half
feet of water on top of the sand. The water is then
kept automatically at this level. By the pressure from
its own head the water passes down through the filter
bed, through the collecting system, then through the

ventura or controlling valve to the clear well below.




An ingenious arrangement of valves, connections, etc.
mekes possible the diversion of wash water to the
sewer, the forcing of the wash water through the filter
in the opposite way, or the passing of air under pressure
through the collecting system at the bottom of the filters
in order to wash thoroughly and to stir up the sand.
Upon the proper construction of the filter ved depends
in a large measure the efficiency of the plant, for a
slight defect réndersuseless all the precautions of
filtration.

| The process of filtration is entirely mechanical
with the exception of the formation of the floc and the
addition of the alkali to insure completé precipitation
of the aluminum hydrozide. The principle involved is
this: A solution of aluminum sulphate when added in
certain small quantities to water of an alkaline reaction
due to the presence of carbonates, undergoes a chemical
change in which the aluminum sulphate is broken up, the
aluminum combines with the oxygen and hydrogen to form
aluminum hydroxide while the sulphate combines with the
calcium or magnesium to form the corresponding salt.
The aluminum hydpoxide precipitates out in more or less
finely formed particles of a flocculent nature and it is
the mechanical action of the formation of the precipitate

which causes clarification and aids sedimentation in the




coagulation Basins. Complete precipitation and partial
sedimentation should be accomplished in the coagulation
basins:; then the water is ready to be admitted into

the filters. During filtration the water must pass
through a bed of sand especially adapted to this purpose,
being graded from a very fine sand on top to coarse
gravel at the bottom. The layer of sand is about 2

feet 6 inches, the fine gravel about two inches and the
coarse gravel about four inches deep. The rapid method
of filtration necessary for economical operation would
be very inefficient were the arresting of all turbidity
and bacteria dependent upon the sand alone; hence the
formation of the alumunium hydroxide particles which,
being larger than the grains of fine sand, are retain-
ed in the upper stratd of the filter-bed and form

there a colloidal-like film over and between the sand
particles among which the water must pass. This film

is formed by a coagulant, by which is meant the salt

of any metal that is used for the formation of an
artificial "floc." The most important metalsused are
aluminum iron and copper. By allowing the treated water
to pass through the same, this film is formed sufficient-
ly in fifteen minutes to give the maximun efficiency.
Thus after this length of time the filtered water may

be turned again into the clear water well with no de-

crease in efficiency. The percentage of water wasted




by filters and the waste necessary after the washing

varies from 1% to 5% according to the turbidity of the
water, which in turn regulates the frequency of waéh-
ing. The necessity of keeping the percentage of waste
water as low as possible is very apparent since filter-
ed water is used for this purpose. Therefore this
factor adds to the cost of maintenance and decreases
the capacity of the filter plant. ,Turbid water causes
more rapid loss of head in the filter, thus necessitat-
ing washing at more frequent intervals. Imperfect
setting of the straining cups in the receiving pipes
causes lack of uniformity in washing. This requires
an excess of wash water to insure thorough cleaning
throughout.

At the time the series of tests was commenced
the filtration plant had been thoroughly oﬁerhéuled.
ré-adjusted, and nlaced in the best possible con-
dition by Mr. Giilespie of Berﬁ}ey. California, an
expert in this line of engineering. He determined
the amount of aluminum sulphate necessary, adjusted
the automatic regulating devices, plotted curvés and
devised charts to simplify the adjustment of the
different valves to the varying conditions, besides
instructing the local force in the management of the

Plant. Defects in Filters 1 and 3 were found which




were caused by carelessness in installing the strainer
system, which resulted in uneven washing when the air
from the blower was introduced. As these laterals are
imbedded in concrete, the correction can be made only

at some little expense, and so far has not been done.

Scope of the Test.

To obtain an adequate idea of just what results
were being obtained by the method of filtration, a
series of weekly bacteriological tests were made con-
mencing Nov. 9, 1912 and continuing until June 1, 1913.
In conjunction with this a sanitary chemical analysis
was made about once a month to determine if possible
any correlation between the chemical and the bacterial
results. These bacterial tests, although conducted
in general about once a week, were timed so as to em-
bracé all the varying conditions possible, including
weather, temperature, alkalinity of water, amount of
coagulant,turbidity,etec. Tests were made also at
different periods during the run of the filter to de-
termine whether a clean or dirty condition influenced
the bacterial efficiency of the filter. Tests were
made just before and just after washing the filter, also
a test of an entire run of the filter. For the last

named test samples were taken at two hour intervals




during a period of thirty hours; at such intervals
plates of the raw and filtered water were poured and
the efficiency determined during the entire run of the
filter from immediately after washing until 9 feet loss
of head had been reached, the time at which the filter
is washed again.

Tests were made when a filter had been allowed
to run by, or in other words, until the loss of head
had reached eleven feet and the filtered water was
beginning to appear turbid.

The texture of floc best adapted for removing
the bacteria during filtration was determined, also
the least amount of aluminum sulphate necessary to
produce such floc under the different conditions of
the raw water. The effect of the alkalinity of the
water upon the formation of the floc was studied, also
the change in alkalinity during high water. The
necessity for the addition of alkali was worked out
and the minimum amount necessary for the highest
efficiency determined.

From a chemical standpoint, an ordinary sanitary
analysis was made about once a month. This included
the determination of total solids, suspended matter,
chlorine, nitrates, nitrites, free and albuminoid
ammonia, total alkalinity, carbonates, bicarbonates,

ete. Quantitative tests were made of various samples




of coagulant to determine the amount of aluminum and
iron present; the latter beéing an impurity that was
thought to be det rimental in increasing the amount of
ferric oxide in the mains and pumps. .

Chemical analyses were made of the reddish de-
posit in blind-end mains, also tests of soda ash and
aluminum sulphate solutions as they passed through the

orifice and into the raw water.
THE PROBLEM.

In starting the series of tests, the problem was
first to determine the maximum efficiency of the filter
plant and then to maintain that efficiency during all
the changing adverse weather conditions of the season,
and to do this with the minimum expenditure of time and
matertal, while producing at all times water absolutely
above criticism. The most difficult condition with
which to contend is the extreme softness of the water
which makes the complete precipitation of the aluminum
at all times somewhat difficult. With the total alkalinity
ranging from 22 to 15 p. p. m., and the amount of co-
agulant necessary varying from 0.65 gn. to 2 gn. per
gallon it is apparent that there is danger of a part
of the aluminum remaining in solution, or during times of
sudden changes due to heavy rains in the mountains, of

it all remaining so. Under normal weather éonditions




the alkalinity of the raw waterremains fairly constant

at 18 - 22 p. p. m. while the amount of aluminum sulphate
remains at about 0.7 gn. per gallon, thus giving the
maximum alkalinity for precipitating the minimum amount
of coagulant. On the other hand, with the increase of
the turbidity of the water during rainy weather, the
alkalinity of water drops, while at the same time more
aluminum sulphate is necessary to take care of the add-
jtional turbidity. As the reaction of the aluminum sul-
phate is acid, the low alkalinity is soon neutralized with
the resultant lack of precipitation, or disappearance

of the floc, unless the alkalinity is augmented by an
alkaline substance such as soda ash. This is added in
quantity sufficient to maintain an alkalinity in the
filtered water of 12 - 15 p.p.m.; anything below that
having been found inadequate.

It was found necessary to add soda ash when the
first heavy autumn rains commenced, and its use has been
continued ever éince, although during the settled weather
in the spring and winter only 0.l gn. per gallon was
necessary. During stormy or unsettled weather both
coagulant and soda ash were increased, as the turbidity
in the raw water often rose very rapidly and unless there
was an excess of aluminum and alkali the floc might com=-

pletely disappear. As the whole process of filtration




is dependent upon these small v»articles of flocculent
aluminum hydroxide, the efficiency drops immediately and
the water is unsafe for domestic use, especially since at
such times the raw water is most likely to contain sewage
bacteria.

The tests were made on the average of once a week
and usually on Saturday morning. All precautions possible
were taken to insure a fair, accurate test of the filter
plant. The apparatus, media, etc. were taken to the filter
plant where an improvised laboratory was fitted up and
the plates poured immediately after the sample was taken.
Fermentation tubes were also inoculated at the same time
and then all were brought back to the laboratory immediate-
1y and incubated; the plates at 30° C. and the fermentation
tubes at 37.5° C.

Standard methods as recommended by the American
Public Health Association were used in general. Liebig's
Beef Extract was substituted for the meat infusion, but
the reaction, concentration, and ingredients used were
standard.@bservations of the fermentation tubes were
made at the end of twenty-four and forty-eight hours and
those showing gas-formation were plated out on lactose-
litmus agar. It was found by experiment that the best
quantities for the raw water plates were 0.1 cc. and 0.3

cc. and for the filtered water 1 cc. With the fermentation




tubes 0.1 cc. and 1 cc. inoculums were used with the raw
water and 1 cc. and sometimes 3 cc. of filtered water.
On two different occasions the total count in the raw
water rose approximately ten thousand, and two or three

times there was an accumulation of bacteria in a filter
which made aécurate connting impossible. Ordinarily
these amounts gave good results.

Special tests were made at certain times instead of
the routine analysis. In éome instances filter 3 re-
ceived special attention due to the fact that defects in
construction resulting in erratic filtration were render-
ing the water from the whole plant dangerous at times,
and lowering greétly the efficiency. TFilter 1 wgs also
slightly defective and was given special attention, but
in most cases three filters were tested against the raw
water.

The following data with charts include the results

from the weekly tests carried on during the seven months

from November 1912 to May 1913 inclusive.







BACTERIAL TEST.

Nov. 9, 1912,

Weather very wet having rained almost con-
tinually for two weeks. The turbidity of the water
was high and the amount of alum used 1.2 grs. per
gal. "Floc." very coarse. Soda ash used.

Count of Total No. of Bacteria in Raw Water.

1/10 cc. equal 140 equal 1400 per cc.
1/10 ce. e A 2o 12200 " -
1/10 cc. e 1 AR GV D w
1/8 cc. e [ R SE kT N
1 cec. tod numercus to count
1 ce. n " n "
Ave. is 1200 per cc.

Count of Total No. of Bacteriz in Filtered Water.
Filter 2.

cc. equal
CCe "
CC. v
CC% ol
CC. "
GCh L4

el e el
WHKFOMN

Ave. equal 2 per cc.
Filter 3.

cc. equal 3
cC. . 3
cC. = 3
cc. 4 3
ec. . 2
cC. " 5

S el el

Ave. egual 3 per cc.
Filter 4.

cc. equal
CCos .y
CCo »
cC. by
ce. "
cC. v

e L
W FWwW o O

Ave. eéquals 2 per cc.




BACTERIAL TEST.
Nov. 9, 1912. (continued)

Qualitative Test for Sewage Bacteria.

5 cc. gas
1/2 co: *
1 OCh o
p | oo S
i ec., 18

Gas formation in Raw Water.

= B. coli
Not B. coii

B. coli
Not B. coli
gaf =eccccccea-

1/10 cc. gas Not B. coli.

RBR. celi found in lce dilution.

CC .
ce.
/10 cc.

5
5
S 1 1R
1
1

=

Gas-formation in Water from Filter 2.

none
"

"
L
"
n

bacTeria
Gas-forming, in Vater from Filter 3.

none
"

Ave. O per cc.
Gas-forming Bacteria in Water from Filter 4.

none
"

n




BACTERIAL  TEST.

Yov. 9, 1912. (continued)

Efficiency of Filter.

Ave. in Raw Water 1200 per cc.
» " Filtered
Water - by

1200 - 2 = 1195 = 99.6
1200

Percent total no. of bacteria removed 99.6
. sewage bacteria 100,0




BACTERIAL  TEST.
Nov. 16, 1912.

Weather cold - no rain for twenty-four hours,
likewise no dredging in the canal for the same
length of time. Turbidity lower - raw water 22
P.P.M. Alkalirity 19 P.P.M. No soda ash used -

Alup used .9 per gal. "Floc" medium coarse.

Counts of Total No. of Bacteria in Raw Water.

1/10 ce. = 18 = 180 per cc.
1/10 cc. 200 oy .
3/10 cc. 60 200 w
3/10 ,cc. 60 200 " -
1/2 cc. 60 100 0
1/2 cec. 60 120 Y ¢

Ave. = 170 per cc.

Count of Total No. of Bacteria in Filtered Vater.
Filter 2.

CC. -
CC.

cc'

cc

cc

ce

HHE R
OHKHKHOO

Ave. - 1l per cc.
Filter 3.

CC. -
CC.
CC.
CC.
cC.
cC.

L e
HEROMNHO

Ave. is 1 per cc.

Filter 4.

CCe —
CC.
ccC.
CC.
cC.
cc.

o
OCOrHHOO

Ave. 1 per cc.




BACTERIAL  TEST.
Nov. 16, 1912, (continued)

Ave. no. of bacteria in raw water 170 per cc.
5 (1 (i ” " filtered water TR .

Efficiency of filter = 170 = 1 or 169 = 99 .4%
170
No gas-forming bacteria in raw or filtered water.




Chemical Test from Sanitary Standpoint.
Now. 16, 1912.

Total solids 26 parts per million
Chlorine 3 » " .
Nitrites trace
Nitrates .
Ammonia Free -

" Albuminoid .13 . y ¥

Total alkalinity (raw water) 17 = 22 parts per million
(filtered water) 15 - 20 parts per million

Normal carbonates none
Bicarbonates 8 parts per million.




November 25, 1G12.

Weather clear cold for several days.
Water clear in canal, turbidity in settling

basin. 12 = 10.5 P.P-M.
"Floc" fine .6 gr. 27 sol.

Filter 1, 2 & 3 running.

Count of Total No. of Bacteria in Water.

1/10 ec. = 13 - 130 per cc.
1736 ge. =~ 15 150 * "
1/10,cc. 10 100 " ”
1/2 cec. 40 8o "
1/2 cc. 36 92 . "
1 cc. 95 957 ¥
1 cC. 125 25 9 »

Ave. 110 per cc.

Count of Total No. of Bacteria in Vater from

Filter 1.

cC.
ccC.
cc.
cC.
cc.
Cc.

ol e

Count

cC.
cc.
CC.
CC.
CC.
cc.

L o o

Count

cc.
cc.
ccC.
cC.
cC.
CcC.

e e

90
75
100
139
65

Ave., is 95 per cc.

of Total No. of Bacteria in Filter 2.

very numerous (overgrowth)
" " n

100 (appfoximate)'
"

overgrowth
n

Ave. 100 (approximate)

of Total No of Bacteria in Filter 3.

45
95
70
60

Ave, is 70 per cc.




AT R S

November 25, 1912. [econtinued)

Qualitative Test for Gas-forming Bacteria.

1/10 cc.
1/10 cc.
1/2 cec.
1 I ¢C.
1 ec,
1 CCs

ccC.
cC.
cc.
CC.
CC.

U

cC.
ccC.
ccC.
CCe
cc.

N e

CC.
CC.
CC.
CC.
cc.

i

Raw Water.

Gas - B coli

No gas

Gas = not B. coli
" « B. coli

" " n

Water from Filter 1.
Gas - B. coli
No gas
Gas =« B. coli
No gas
Gas = B. coli
Water from ¥ilter 2.

Gas = not B. coli
No gas
n 11}

Gas - B. coli
fn

Water from Filter 3.

No gas
n n

n L

Gas - B. col
" n n




12 -

1/10
1/10
1/10

CC.
cc.
cC.
CC.
CC.
CC.

e

BACTERIAL TEST.
Nov. 30, 1912.

Weather clear and cold for over a week. Water
in canal very clear.

Turbidity in settling basin

10.5. "Floc" very good, medium coarse - .6
grs. per gal.

Filter 1 - 2 & 3 in operation.

Count of Total No. of Bacteria in Raw Water.

cc. = 8 « 80 per cc.
"

cc. 9 90
cc. 10 100
cc. - -
cc. overgrowth

ce. 80 80,

Ave. 90 PER ¢«&.

Count of Total No. of Bacteria in Water from Filter 1.

ONHFHFOOO

Ave. 1 per cc:

Count of lotal No. of Bacteria in Water from Filter 2.

CC.
cc.
Cc.
CC.
Cc.
cC.

e e

HOMNMDMNOH

Ave. 1l per cc.

Count of Total No. of Bacteria in Water from Filter 3.

1l cc.
lecc.

1-6c,
1l cec.
1..ces
1. .ec.

ooNO Ol

Ave. is 3 per cc.




BACTERIAL  TEST.
Nov. 30, 1912. (continued)

Qualitative Test for Sewage Bacteria.
Gas formation in Raw Water.

fi cc. Gas - not B. coli.
L n n

106,

1 ce. " " n
1 ce. N8 gas."

Sl T SR

17107 co. ¥ M

Gas Formation in VWater from ¥ilter 1.

h ce. none.
5 cce. .

| 1 cc. "
1 cc. i
1l cc. "
1/10 cc. "

Gas Formation in Water from ¥ilter 2.

cCs None.
"

cC. »

Gas Formation in Water from Filter 3.

5 cc. none.
5 cc. $

1l ce. »
1 ce.

1. €0n

1/10 cec.

Per cent of Total No. of Bacteria removed.

5 Raw Water ave. 80
Filtered water ave.2

80 =2 = 78/80 = 97.5%.

Percent of gas-forming Bacteria removed 100%.




BACTERIAL TEST OF ALBANY FILTER PLANT.
December 7, 1912.

Weather cold, frosty, with no rain during the
preceding two or three days. Water in the canzal
very clear with the turbidity in settling tank 10
parts per million.

"Floc" rather too fine for greatest efficiency.
Alum used .65 gr. per gal. with alkalinity of raw
water 17 ppm.ifiltered water 15 ppm.

Count of totazl no. of bacteria in raw water.

1/10 ce. contain 10 equal 100 per cc.
L]

1/10 -cc. N i !

1/10 ce. " 13 " 130 - . "
1/10 cc. - 9 - 90- '® 4
1/2 cc. " 52 " 104 " v
1/2 cec. " 42 n 84

3/10 ce. n 39 " 130 " "
3/10 ce. " gé m 120 * o
1 ce. " 2 " 82 " "

Ave. ie 105 per cc.
Count of total no. of bacteria in filtered water.
Filter 1.

cc. contained
ce. "
cC. o
ce. .
cC. -
CC. "

e
wopObN

Ave. is 2 per cc.
Filtexr 2.

cc. contained
cC. >

cc.
CCo
CC. o

Rl e
NN N

Ave. is 2 per cc.




BACTFRIAL TEST OF ALBANY FILTER PIANT.
December 7, 1912. (continued)

Count of total no of bacteria in filtered water.

Filter 3.
1l cc. contained O
1's00% » 1
1 cc. 5 3
1l cc. " 2
A-cos > 3

Ave. is 1 per cc.

Qualitative Test for Sewage Bacteria.

No sewage bacteria in 1 cc. in either raw or filtered
water.




BACTERIAL TEST OF ALBANY FILTER PLANT.
December 14, 1912. (continued)

Count of Total No. of Bacteria in Raw Water.

Filter 3.
1l cc. too numerous to count.
l ce. " " h n
l cC. 11 n n n
l CC. n n " n
l cc. n n n n
1l cc. . e » i
Qualitative Test for Sewage Bacteria.
Raw Water - B. coli in every 1/10 cc.
Filter water " . " . 1l cc. (smalle

est amt. tested)

Efficiency ------c-ccecca




BACTERIAL TEST OF ALBANY FILTER PLANT.
December 21, 1912.

Weather cold and foggy with recent showers
and heavy rain. Turbidity of raw water varied from
10 = 24 in a very short time. Alkalinity low,ll ppm.
in settling basins and 14 ppm. in raw water. "Floc!
very fine. Considerable trouble was experienced in
getting a satisfactory "floc." until finally the alum
was raised from .6 gr. to 1.2 grs. per. gal. with
the addition of soda ash. As soon as this had time
to act there was a good, coarse "floc." in the
settling basin. The alkalinity remained at 1l ppm.
in settling tank with the increased amount of alum
and the addition of soda ash.

Count of Total No. of Bacteria in Raw Water.

1/10 cc. oontained 11 equals 110 per cc.
n n

1/10 cc, 13 " 130 "
1/10 cec. " 10 " 3100 " "
1/10 cc. " 14 o340 C
3/10 ce. ’ 32 s o R R
3/10 cc. " 3 n 3120 " ®
1/20 cc. " 7 " 140 " ®
Ave. = 120 per cc.

Count of Total Bacteria in Filtered Water.

Filter 1.
2/10 cc. contained 2 or 10 per cc.
2/10 cc. . 1 =L Bl "
5’/10 ce. " 2 " 6 v n
3. ce. n " 6 " n
l ceC. n 2 " 2 n n
g ce. " &% &H-n "

Ave. is 6 per cc.

Filter 2.
1/10 cc. contained 0 or O per cc.
1/10 cc. O R
5/10 cc. " 1 e SR "
l CC‘ n 3 " 3 n "
1 CC. " p el i SR »

Ave. is 5 per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
December 21, 1912. (continued)

Count of Total Bacteria in Filtered Water.

Filter 3.
1/10 cc, too numerous to count.
1/10 ce. " " " "
1/10 ce. " n n n

1 cc o n n n "

1 ce. " n " n

1 éc. n n n

Ave. much higher than raw water,

Qualitative Test for Sewage Bacteria.
Raw Water.

1/10 ce, contained B. Coli.

1/10 cc. " ' v
l/lO ce, n " n
1 ce. " " n
1 ce. n n "

Filtered Vater.
No sewage bacteria found.
Efficiency of Filter Plant.
Filter 1. - 95% of total no. removed
" o 96;3 " n " "
s 3. - more bacteria than in the raw water.

Percent of sewage forms removed - 100%

Note: Due to some unknown cause there was a con-
siderable accumulation of bacteria in Filter 3.

Filter 1 and 2 did very well considering the poor
*floeo."




BACTERIAL TEST OF ALBANY FILTER PLANT.
December 28, 1912.

Weather very cold, rain and snow in sudden

squalls during the three preceding days. Water
in canal muddy, turbidity 30 today - 45 the previous
night.

"Floc" very good.

Alkalinity raw water 18 parts per million.

» filtered water 15 parts per million.

Alum used 1.1 grs. per gal.

Count of Total No, of Bacteria in raw water.

1/10 ce. contained 3 equals 30 per cc.
1/10 cc. 3 30

1/10 ce. " 9 n 90 - W n
1/10 cec. - 2 s =0 " "
3/10 ce. " 9 " 30 " n
3/10 ce. n 5 " 15‘ n "
3/10 ce. n 9 " 30 * "
1 c¢c. overgrowth

Ave, is 35 per cc.

Count of Total No. of Bacteria in Filtered Water.

Filter 1.
1/10 cc. contained 0 equals O per cc.
l/lO ce, - = % [
1l cc. . 0 . ] R e
l cC. n o " o " 1]
Jicoen ” 2 " il
Ave. is O per cc.
Filter 3.
1/10 cc. contained 0 equals 0O per cc.
1/10 cc. " 0 oy e .
1/10 cec. » 0 i TR R
1/10 cc. " 0 Sna Al
1 GO« » 1 . 1R »
1 CC. . 0 ” e ”
1 ceC. " 0 n O " "
l ce. " 0 o " "

Ave. is O per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
December 28, 1913. (continued)

Note:- Extra plates were poured in this case be-
cause of 1its previous poor test. This test is
remarkably good.

Qualitative Test for Sewage Bacteria.

No sewage forms in either raw or filtered water.
1l cc. quantities used in raw wateror 5 cc. quantities
used in filtered water.

Efficiency of filter plant.

Percent of total no. removed 99.9%.




Chemical Analysis of Albany City Water.
December 28, 1912,

Total solids, 76 ppn.
Chlorine, 3V
Nitrites, none
Nitrates, i
Ammonia, (free) trace
Ammonia (albuminoid) , 03 ppm.
Total alkalinity, raw water, 15-18 "

Total alkalinity, filtered water, 11-15 "
Normal carbonates, none

Bicarbonates, 8«1l . ¥




BACTERIAL TEST OF ALBANY FILTER PLANT.
Janvary 4, 1913.
Weather clear, very cold with hard frost.

Heavy showers during the last three days had caus-
ed a heavy turbidity until today when it was some-
what more clear. Present turbidity 26 - alkalinity
of raw water 18 parts per million; filtered water 14
parts per million. Alum 1 gr. per gal. The "floc."
was very good bu t the water in the clear well was
somewhat turbid.

Count of Total No. of Bacteria in Raw Water.

1/10 cec, contained 54 equals 540 per cc.
"

1/10 cc. " 89" 470 "

1/10 cc. " 37 .2 370 "
1/10 cc. " 40 400 *
3/10 cc. . 380 = 600 * "
3/10 cc. 8. %90 . 565 ®»
1 ce. " . 400 ' * 400 " "
1 CC. . overgrowth.

Ave. is 480

Count of Total No. of Bacteria in TFiltered Water.'

Filter 1.
1 cc. contained 20 or 20 per cc.
1 cc. . 25 WGBS »
1l cc. " ) Ty ST B .
1 00 ax r 5/ (R I N .
1/10 ¢coi 2 ».20 .9 "
1/10 co. ' ¥ 2 n20 " "

Ave. is 20 per cec.

Filter 3.
1/10 cc. contained 2 or 20 per cc.
1/10 cc. " - e JOSER ) I »
1 ce. » o S N S
1 cec. . BIo G ”
1 ce. " 6 n 6 n "

Ave. is 7 per cec.




BACTERIAIL, TEST OF ALBANY FILTER PLANT.
January 4, 1913. (continued)

Count of Total No. of Bacteria in Filtered Water.

1/10 cc.
1/10 cc.
1,00,
1700
L0:CC%

contained 3

n
"
n
n

Filter 4.
or 30 per cc.
o n o n n
l 5 " l 5 n "
14 n 14 n "
17 " 17 " n

Ave. is 15 per cc.

Qualitative Test for Sewage Bacteria.

1/10 we.
1/10 cc.
1/10 cec.
1 occ.

1 ‘ec. B.
3 el e

1/10 ce.
1/10 cc.
1/10 cec.
4 BCe
1l co.
5 .cc.

1/10 cc.
1/10 cc.
- 1/10 cc.
3ec.
IS I
5 ecc.

no B.

"
]
n

Cold.
"

Col
n

Raw Water.

i.

Filter 1.

Coli.
"

n
n
"
n

Filter 3.

Coli.
"




BACTERIAL TEST OF ALBANY FILTER PLANT.

January 4, 1913.

(continued)

Qualitative Test for Sewage Bacteria.

Filter 4.

1/10 ce. no B. Coli.

1710 ec. *
1/10 cc. "
L OG0 "

110l s
h cc. ¥

"
n
n
n
n

"
"
"
"
n

Total no. of bacteria raw water

n n n

480 - 14 = 466

Percentage of sewage forms removed

filtered water

466 = 480 = 97

Efficiency of Filter Plant.

480
14

Efficiency 97%.

100%




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 11, 1913.

Weather cloudy with frequent storms on preceding
days. Water turbid, alkalinity 21 parts per million.
"Floc" very fine - alum used was .8 gr. per gal. The
test was made by the engineering students in charge
of Professor Beckwith.

Count of total No. of Bacteria in raw watee.

1/10 cc. contained 20 equals 200 per cc.
1/10 cc. " 45 ™ 450 " v
1/10 cc. i 25 » 250 " n
1/4 cc. ovérgrowth

3/10 cc. contained 104 equals 350 pexr cc.
3/10 cec. " 83 " L
1/2 cec. " 15 " L e

¢ CC. overgrowth.

Ave. is 310 per cc.

Count of Total No. of Bacteria in Filtered Water.

Filter 1.
1 cc. contained 59 per cc.
l ce. " 37 n "
l CCe n 7 " LU
1l cc. . 20 2 -
1l cc. - overgrowth.
Ave. is 30 per cc.
Filter 2.
1l cc. contained 3 per cc.
1 CC. n l n "
1 CC. " 3 n "
l ce. n l L] "
1l cc. . Wk ”
Ave. is 2 per cc.
| Filter 3.
1 cc. contained 6 per cc.
1l co. . LI ¥
1 cC . n o n "
1 CC. n '7x n o
l cc. " s .

Ave. is 3 per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 11, 1913. (continued)

cC.
CC.
CcC.
ccC.

e i

n
n
n
n

¢cc. contained

Filter 4.

per cc.

" n
n n

n n

(URLURAN N |

overgrowth.

Ave. is 5 per cc.

Qualitative Test for Sewage Bacteria.

1410 cc.
1/10 cc.
1/10 cc.
X 6C.
IE-ee%

¢C. NO
ec.. ' ”®
ce. s
CCe. B

e

cCC. NnO
o o S

ol el el

aon "

c\' " n
gy,
(‘JC. i

ol

CC. -
iy oY

CCs .

e

¢cc. No B

B. C

"

n

Raw Water.

oli.

Filter 1.

Filter 2.

Filter 3.

Filter 4,




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 11, 1913. (continued)

Total no. of bacteria in raw water is 310 per ce.
” s " " filter 1 is 30 e
Ave. total no. of bacteria in filters 2,3,4 is 3 " "

Efflciency of ¥ilter 1 is 310 - 30 - 280/310 - 90%
" filters 2, 3 & 4 is 310 =- - 307/310 99%
Ave, efficiency is 310- 10 = 300 & 310 = 970.




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 18, 1913.

Weather unsettled with heavy wet snow on
proceding day that turned to rain. Water in the canal
the worst of the season, being very turbid, turbidity
160 parts per million. WVater in settling tanks
very muddy with water in clear wellr also somewhat
turbid. Alkalinity of raw water 14 parts per milliop;
filtered water 11 parts per million. "Floc" very
heavy and coarse, 1.9 gr. per gal. of alum and .6 gr.
per gal. of soda ash used. All filters tested,  the
"loss of Head" ranging from 5.2 ft. to 8.5 ft.

Count of Total No. of Bacteria in Raw Water.

1/10 cc. contained 900 equals 9000 per cc,
1/10 cc. " 1000 " 10000 " "
1/10 cec. " 1100 " 11000 " "
3/10 cc. too #Humerous to count

3/10 ce. " " n "

3/10 ce. " n n ]

1/2 ce. " n n "

1/2 ce. " n " "

Ave. is 10,000 per cc.

Count of total no. of Bacteria in Filtered Vater.

Filter 1.
1/10 cc. contained 19 equals 190 per cc.
1/10 cc. . 20 " 200 " "
1 cC. ” 190 " 190 " »
1 ce. " 150 " 150 ® ®
1 ce. o 200 2 200.- ¥ "
Ave. is 185 per cc.
Filter 2.
1 cc. contained 90
1l cc. . 125
1 Co. e 100
1 ce. e 105 |
1l cc. overgrowth.

Ave. is 105.




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 18, 1913. (continued)

Count of Total No. of Bacteria in ¥iltered Water.

i

e

Filter 3.

cc. contained 35 per cc.

ce. » 35

CC. -
CC. »

~ n
CCe

Nl
o\

n
n
n
n

"
"
"
n

Ave. is 38 per cc.

Filter 4.

cc. contained 105 per cc.

cc. » 90
e U 75
ceC. . 70

ce. overgrowth.

"
"
"

Ave. is 70 per cc.

Qualitative Test for Sewage Bacteria.

Raw Water.

1/10 cc. contained no B. Coli
1/10 cc. "
1/10 cec. "

1
1
1

e

e

cc., "
ceC. y
CC. b

n n

B tCoLdx

Filter 1.

cc. contained no
cc. n 11
CC. n n
CC. n "

hel
42

.
n

Coli.
n

Filter 2

cc. contained no B. Coli.

ceC. " "
ce. n "
ce. n "

n
n
n

n
n

n




BACTERIAL TEST OF ALBANY FILTER PLANT
January 18, 1913 (continued)

Qualitative Test for Sewage Bacteria.

Filter 3.
1l cc. contained no B. Coli.
1l ce. " o ¥
1l cc. " T "
1l ce. " Bre® .

Filter 4.
l cc. contlined #o B. CB1i.
1l cc " gl i
1 ce. o Y. R .
1l =c - Bl ¥ e

Efficiency of Filter Plant.
Total no. of bacteria in raw water 10,000 per cec.
Ave. * " » " filtered water 100 X "
10,000 - 100 = 9,900 & 1C,000 = 99%

o

Per cent of total no. of bacteria removed = 99%

" < " gewage bacteria removed = 100%




Chemical Analysis of Albany Water.

Note: This sample was taken from the canal during the
worst conditions of the season, after exceptionally

heavy rains and melting snow. Sample taken January 18,

1913.

Turbidity 160 parts per million.
Total solids 65 " " W
Suspended matter 94 " " "
Chlorine 3 " " "
Nitrites none

Nitrates 6 " " "
Ammonia (free) 106" " "

Ammonia (albuminoid)274 " " "
Alkalinity (total) 14 " " "

Bicarbonates 6 "

Normal carbonates none.




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 26, 1913.

Weather clear and mild with no rain during the
proceding 48 hours. Water in the canal perfectly
clear; "Floc" rather fine. Alum used .65 gr. per
gal. Alkalinity of raw water 17 parts per million.
Alkalinity of filtered water 14 parts per million.
Turbidity 17 parts per million. Temp erature 5° C.

Count of total No. of Bacteria in Raw Water.

1/10 cc. contained 3 equals 30 per cc.
1/10 cec. " 3 | e h O
1/10 cc. . - LS,
' 1/10 cec. " 6 " 60 " v
3/10 cc. " 2 - 7 e, SO
| 1/2 cec. " 12 . 24 » '
| 1/2 ce. » 13" 26 » o

Ave. is 28 pee cc.

Count of total No. of Bacteria in Filtered Vater.

Filter 1.
1l cc. contained 2 vner cc.
l CCo n 3 n n
1 cc. n o n n
1l cc. . i, e e
1l cc. % 0O § »
1 cec. " 3 " "
Ave. is 2 per cc.
Filter 2.
1l cc. contained 0
1 ean 2 2
dnee " 0
1 6C. o 3 |
3 L Y s s s 0
1 6Cs “ 2
Ave. is 1 per cc.
Filter 3.
1l cc. contained 1 per cc.
1l ce. ¥ qis = =
1. cos. 8 2 IEE »
1l cc. » ¢ gk g
1l ce. » 6 IELR "
L Jeer, " 3 e » _

. Ave. is 1 per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
January 26, 1913. (continued)

Qualitative Test for Sewage Bacteria.
Raw Water.

1/10 cc. contained no B. Coli.
n

1/10 cc. n "o
1/10 cc. . B. Coli
1 CC0 " n n
1 ce. n n "
l ce. n n ‘“
Filter 1.
1 cc. contained B. Coli.
1 ee. . No B. Coli.
1 ce. n L n "
1 cc. n n n n
Filter 2.

1 ce. contained no B. Coli.
1 ce. n " "
1 cC. n n n "

| 1 CCn n " " n

Filter 3.

1 cc. contained no B. Coli.
1 ‘;c. n " n "n
1 Cc. n n " "
1 ce. " " n n

Bfficiency of Filter Plant.

Total No. of bacteria in raw water is 28 per cc.
Ave. n s - " filtered " 1

28 - 1 = 27 « 28 = 96

Percentage of total no. of bacteria removed is 96. % %
. " gewage bacteria removed is 99. %




BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 2, 1913.

Weathéxr clear and settled with no rain during
the nreceding week. Water in canal exceptionally clear.
Turbidity ten parts per million.

Alkaliqity of raw water 16 parts per million.
" fi¥tered water 12 parts per million.
"Floc" very good, alum used is .65 gr. per gal.
Filters, 1, 2, and 3 tested.
Total Count of Bacteria in Raw Water.

1/10 cec. contained 10 bacterla or 100 per cc.

1/10 cc. 25 or 250 * "
1/10 cc. " 15 " or 150 " "
3/10 cec. " 19 n or 62 B
3/10 cc. » 17 - or 36 " . ®
1 cc. Y 71 n oy ;7L " ®
1 ce. " 69 " or 69 " n
1 .CC. . 51 ¥ or ' 5% " .

Ave. per cc. is 100.

Total Count of Bacteria in Filtered Water.

Filter 1.
1l cc. contained 0 bacteria per cc.
l ce. " 4 n " "
1 ¢e. . 13 i Tl
1l co. 4 1 9 "
1 ceC. n 27 n " L
Ave. is 9 per cc.
Filter 2.
1l cc. contained 1 bacteria per cc.
1 003 . 11 - .
l CCe. n lo " n n
l ce. " 3 i " "
l cC . " 0 n " n

Ave. is 5 per cc.




=

l eo.
1 cce.
i 0¢e.
1. @0Cs
1l 6C.

BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 2, 1913. (continued)

Total Count of Bacteria in Filtered Water.

Filter 3.
contained 1190 bacteria per cc.
n 1280 " " n
] 1305 n n ]
n 1330 " " n
" looo L] n n

Ave, is 1220.

Qualitative Test for Sewage Bacteria.

CC.
CC.
CC.
cc.

W - e

cc.
CC.
CCo
CCe.

W

Raw VWater.

cc. no gas forming bacteria.
ce. n " " "
ce. n L n n
cc. gas-forming bacteria.
ce . n " n
c c 3 " n n
Gas in every 1 cc.
Filtered Water.
Filter 1.
no gas-forming bacteria
" n n "
n L] " "
n " n "
No gas in 3 cc.
Filter 2.
contained no gas-forming bacteria.
n n n n n
" n " 11 n
n " n n 1]

No gas in 3 cc.




W e

BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 2, 1913. (continued)

Qualitative Test for Sewage Bacteria.

Filter 3.
ce. contained no gas-forming bacteria.
ce. (1] L] n ] n
cC. n " n n n
ce. n n " W n

No gas in 3 cec.

Efficiency of ¥ilter Plant.

Tilter 1 removed 100 - 9 or 91 is 91%

" 2 " 100 - 5 or 95 is 95%
# 3 acctimulated 1220 is --- %.

All filters removed 100% of gas-forming

bacteria.




BACTERIAL TEST OF ALBANY FILTER PLANT.

Feb. 8, 1913.

Weather clear frosty, temperature 26° C.

in for over a week. ter in canal very clear,
turbidity in settling tanks 10 parts per million.

" fair. Alum used .65 gr. per gal. Alkalinity
of raw water 17 parts per million;of filtered water
13 parts per million.

No ra

"Floc

1/10
/10
3/10
3/10
1

Total

cc.
CC.
CC.
CC.
CC.

e

CC.
CC.
cC.
cc.
CC.

el ol el

Four filters tested.

of Head Filter 1. 5.8 ft.
» ¥ " 2. 7.5 2%,
" " " e
" " L 4. 7'5 ft.

Total count of Bacteria in

R

cc. contained 4 or 40 bacte

CC. g 4 or 40
cec. s 2 or 20,
CCe " 12 or 40
cc. v 7 ar. 23
ccC. e 29 or 29
cec. o 17 ox A7

aw Water.

ria per cc.
" n

U "

Ave. is 30 per cc.

Count of Bacteria in Filtered Water.

Filter 1.

contained 18 bacteria per cc.
"

n n n

n "
" "
" "

H ONONON

=3 =

Ave. is 8 per cc.

Filter 2.

contained 1 bacteria per cc.
n

" "
n "
" "
n "

"
"
"
n

O

Ave. is 1 per cc.,




CC.
CC.
cc.

e

cc.
CC.
ccC.
CC.
CC.

O

1/10
1/10
1/10
3
1
1

CC.
CC.
CC.
CcC.

=

CC.
CC.
CC.
CC.

ol

BACTERIAL TEST OF ALBANY FILTER PLANT.

Feb. 8, 1913. (continued)
Filter 3.
contained 17 bacteria per cc.
n 3 3 n n "
n 5’0 " n "
Ave. is 35 per cc.
Filter 4.
contained 2 bacteria per cc.
L 7 " " "
" l " n n
n 8 n " "
n O n " n
Ave. is 4 per cc.

Qualitative Test for Sewage Bacteria.
' Raw Water.

cc. no gas forming bacteria.
"

cc.

ce. n " " "

ce. " L " "

ce. gas-forming bacteria (B coli)

ceC. i
Filtered Vater.
Filter 1.

contained no gas-forming bactéria
" " " L] n

" " " n

gas-forming bacteria (B. coli)

Filter 2.

no gas-forming bacteria
"




o el

e

BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 8, 1913. (continued)
Qualitative Test for Sewage Bacteria.
Filter 3.
cc. no gas-forming bacteria.
" n

A e
cc. gas-forming bacteria.
"

govi " ;-

Filter 4.
cc. no gas=forming bacteria.
cC. n " n n
CC. n " n "
cC. n " n n

Efficiency of Filters.

Filter 1 removed 30 - 8 or 24 is 73.3%

w2 . 30 -1 or 29 is 97 %
i, . 30 =35 or is == %
RS | . 30 - 4 or 26 is 87 %.




CHEMICAL ANALYSIS OF ALBANY RAW WATER.
Feb. 8, 1913.

Turbidity -—c-veccccccccncncaan 10 parts per million.
Total S0lids ewwcccccccccnceaa Not determined.
Chloring =ceccucccccccccncccan 3 parts per million.
Nitrites eveccccccrccnccnccncaa None

Nitrates ececcccrmcccccncccncnea Trace

Ammonia (albuminoid e--ceccccca- .084 parts per million.
Ammonia (free) ==cececcceccccasw None

Alkalinity (total) —-ccccecccaa 18 parts per million.
Bicarbonates -=wecewa —eenno— == 11 parts per million.

Normal carbonates ecevcccccawd None.




BACTERIAL THST OF ALBANY FILTER PLANT.
Feb. 9, 1913.

Note.=- This test was made twenty four hours
later than the test of Feb. 8th, in order to de-
termine the efficiency of the filters at the
extreme in "Loss of Head". TFor this purpose two
filters were allowed to "run over" the time at
which they would ordinarily have been washed.

Weather, same as previous day. Water clear.
Turbidity ten parts per million. "Floc" not as
good as on the previous day, alum increased to .8
gr. per gal. and soda ash added. Water in clear
well somewhat turbid.

Filter 1 & 3 allowed to run over.

Loss of Head Filter 1 - 10.4 ft. (vefore washing)
« - . " 1w . 2,512t. (after washing%
"o IR TR A
" " " n 3 o T 8 4.

« n . " 3 - 6.5ft.

Total count of Bacteria in Raw Water.

1/10 cc. contained 10 or 100 bacteria per cc.
" n "

1/10 cc. " 11 or 110
3/10 CC. o 26 or 90 n n ]
/10 CC. ” 58 or 190 n " "

Ave. is 120 per cc.
Total count of Bacteria in Filtered Water.

Filter 1. (before washing)

1 cc. contained 8 bvacteria per cc.
1 coc. . 4 2

l CC. n 4 " n "
1 CcC. n 5 " " n

Ave. is 5 per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 9, 1913. (continued)

Total count of Pacteria in Filtered Water.

Filter 1. (after washing)

1l cc. contained 17 bacteris per cc.
1 cc. " 6 n " "
1 cc. n 13 " n "
1 cc. " 4_5 " " "
Ave. is 20 per cc.
Filter 2.
1l cc. contained 1 bacteria per cc.
l ce. n 4 n n n
l ce. " o " " "
l CcC. n o n n n
Ave., is 1 per cc.
Filter 3. (after washing)
1 cc. contained 62 bacteriaz per cc.
l CC. n 47 n " n
1 cc. " 25 " " "
1l cc. . 6 " LapL
1 cc. " 68 " "
Ave. is 40 per cc.
Filter 5.
1l cc. contained 4 bacteria per cc.
1 cc. n 29 " " "
1 ce. n 0 n " n
l cCC. " J 4 " " "

Ave. is G per cc.

Qualitative test for Bewage Bacteria.
No gas-forming bacteris found in either "raw" or
filtered water.




BACTERIAL TEST OF ALBANY FILTER PLANT
Feb. 9, 1913 (continued)

Efficiency of Filter

Filter 1. (before washing) removed 120-5 - 115 or 95.8%
" 1. (after washing ) removed 120-20- 100 or 83.3%
" i removed 120-1 - 119 or 99.1%
" 3. (before washing) removed 120-40- 80 or 66.6%

" 4. removed 120-9 - 111 or 92.5%

Bacterial Test of Albany Filter Plant.




BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 22, 1913.

Weather, clear cold without frost, no rain
for several days. Water in the canal very clear,
turbidity 10 parts per million, Alkalinity"raw"
water 19 parts per million. "Floc" good; alum used
.7 gr. per gal.

Filter No. 2 tested throughout one entire run.
Initial test made at 9 A. M. Feb. 22d with 6 ft.
"loes of head" Filter. was there washed, drained,
given air for 4 minutes at 5 points. At 9:20 A, M.
Washed 8 minutes then filtered waste opened for 15
minutes. Next sample taken at 10 A. M.

Loss of Head During Run.

Febo 22d-
9 Ay My =mmmececccccccncnnaa 6 £%.
R o s i 155 6.
T O T T T e o .
12 nooN =me-ccccccccercnnne- 1.95 ft.
1 P. l, weccicencccacccrrccca 1:.968 1%.
2 s e cm e —— e ———— 2.03 ft.
4 "  eeeecccccco--. --== 2,53 ft.
5 " eeeeecccecne- —m—————— 2. b
6 " emmcececccccneeae Sy G L
9 = e e c e ——————— 58 L.
10 " eeeeciccceccsccccceee- 3.95 ft.
1l " eeccccscccccrcccenea 4.01 ft.
12 " ececece- e e .- 4.33 ft.
Feb. 23d.

2 Ae M, emccrrrrcrcccenca- -=- 5.25 ft.

" eeccceen—- e ————— £.25 ft.
8 " emmeecceccmcscna- 6.95 ft.
9 I eecmaccrccrccrer e rm—- 027 fto
11 " escececccccemeeecee- (20t
12 NOON =mmmr-ecccr e cc————— 8.5 P4
l PQ Mo ------------------- 9.0 ft-
i o e o 5 e o e e 9.63 ft.
4330 ¥ emmmccmcmemcmcceeeee 30,00 Tt

Total Count of Bacteria in Filter No. 2.

Feb. 22d.
9 A. M. 1 cc. contained 13 or 13 per cc.
2 cc. " 8% o g W .

Ave. is 20 per cc.




BACTERIAL TES

Feb. 22, 1913.

T OF ALBANY FILTER PLANT.

(continued)

Total Count of Bacteria in Filter No. 2.

3 A. M. CC.
cCe
ccC.
cC.

CC.

MDOFE NN

6 A. M. cc.
CC.
CC.
cc.

cc.

MO

CC.
CCe.
CC.
cC.
cC.

9 A. M.

MDHEFNDN

cc.
ccC.
CC.
CC.
CC.

12 noon

NNONOH

3 P. M, cox
cc.
cc.
CC.
cC.

CC.

NE D

Feb. 234d.

contained
n

n
n

=

contained
"

contained
n

n
n
n

8
22
6
28

27

or 8 per cc.

orll
or 6
orléd
orlsd

Ave. i

3
2

1
2
1

3
1

1
!
1

8 or
0 or
or

3

% or
or

Ave.

5 or
3 or
4 or
7 or
1l or

Ave 1

8 11 per cc.

38 per cc.
lo n n

13
12

9

n
"
"

is 16 per cc.

17 per cc.

s 12

contained 6 or 6 per

contained
n

33
8
3

9
24

20
16

41
36

or 5
orlb
orl9
orl3

Ave.

or 9
orl?2
or20
or 8
or4l
orl8

per cc.

per cc.

is 12 per cc.

per
"
n
"

CC.
"

"
"
n
n

Ave. is 18 per cc.




RACTERIAL TEST OF ALRBANY FILTER PLANT.
Feb. 22, 1913. (continued)

Total Count of Bacteria in Filter No. 25

10 A, M. 1 cc. contained 27 or 27 per cc.
2 6a, i 41 or 20 " »
Ave. is 15 per cc.

l P. M. 1l cc. contained 12 or 12 per cc.

l cc. . 20 or 20 * .
g ce. " Bge N s .
CCe " 5o 10 " "

Ave. is 13 per cc.

4 P, M. 3 cc. contained 48 or 96 per cc.
n

1l cc. e 23 or-23 *
2 00, $ 29 or 15 * by
Ave. is 44 per cc.
6 P. M. 1 cc. contaihed 32 or 32 per cc.
1 cc. . o) afrs 2y 8 "
1l cc. e ¥ epriay . .
2 cc. . 38i0p 390> "W
2 cc. 50 aprion Y o
Ave. 1is 31 per cc.
9 P, M. 2 ecc. contained 176 or 88 per cc.
1l cc. . 17 ex°17 * "
1l cec. . o 3, > gl S "
2 ¢C» 4 19 By 100 8 "
Ave. is 29 per cc.
12 P, M. 1 cc. contained 5 or 5 per cc.
1l cc. " 5 or 5 T
2 cC. . 10 or 5 S
2 6es s 12 op 6 AR
AT TN " Blopr 8wl

Ave. is 6 per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
Feb. 22, 1913. (continued)

Total Count of Bacteria in Filter No. 2.

4:30 P, 1. cc. contained 18 or 18 per cc.

1

2. cc. " 25 gr 18 " ¥
2 cc. " 35 or 17 " "
1 6es o 20'egyr 20 - % ¥
1.:¢e. » e 1y e

Ave. is 18 per cc.




COUNT OF TOTAL NUMBER OF BACTERIA IN RAW WATER.
Feb. 22, 1913.

9.A. M. 1/10 cc. contained 135 or 1350 per cec.
1/4 ce. " 265 or 1060 " "

Ave., is 1205 per cc.

10.A. M. 1/10 cc. contained 114 or 1140 per cc.
1/10 cc. " 128 or 1280 "

Ave. is 1210 per cc.

Y-Be M. 1/10

cc. contained 71 or 710 per cc.
1/4

ec. " 231 or 924 " .

Ave.is 850 per cc.

6.P. M. 1/10 cc. contained 76 or 760 per cc.
1/10 cc. " 126 or 1260 per cc.
3/10 cc. » 227 or 760 v v
3/10 cc. " 206 or 690 " ®

Ave. is 868 per cc.

cc. contained 203 or 680 per ce.
eée. * 131 or 440 * »

9.P. M. 3/10
3/10

Ave. is 570 per cc.

12 .P. M. 3/10 cc. contained 185 or 620 per cc.

1/10 cc. . 43 or 430 " v
Ave. is 520 per cc.
3.A. M. 1/10 cc. contained 62 or 620 per cc.
3/10 cc. . 243 or 810 *
1/10 cc. " 47 or 470 " ™
3/10 cc. ' " 256 or 850 " v
Ave. is 685 per cc.
6.A. M. 1/10 cc. contained 56 or 560 per cc.
1/10 cc. » 35 o 300 %
3/10 cc. . 93 or 310 " *
Ave. is 406 per cc.
9.A. M. 1/10 cc. contained 107 or 1070 per cc.
1/10 cc. " 0oy 900 Y8
1/10 cc. . ey PN
Ave. is 846 per cc.




COUNT OF TOTAL NUMBER OF BACTERIA IN RAW WATER.
Feb. 22, 1913. (continued)

12 noon. 1/10 cc. contained 40 or 400 per cc.
1/10 cc. . 37 00 370 . . .
1/10 cc. ’ 34 or 340 " "

Ave. is 370 per cc.
3. P. M. 1/10 cc. contained 62 or 620 per cc.
1/10 cc. ¢ 56 or 560 " "
3/10 cc. » 168 or 560 "
3/10 cc. " 169 or 560 " ®
Ave. ig 550 per cc.
4:30 P. M. 1/10 cc. contained 71 or 710 per cc.
1/2 cc. " 259 or 518 "
1/2 cc. " 226 or 452 * *

Ave. is 560 per cc.




QUALITATIVE TEST FOR BEWAGE BACTERIA.

Test for gas forming bacteriz were made in
connection with each test for "total count".
Dilutions of 1/10 cc. and O cc. were made of the
raw water and 1 cc. and 3 cc. dilutions of the
filtered water. From four to six dilutions of
both raw and filtered water were made each time
and the following showed gas formation. Not all,
however, proved to contain B. Coli.

Gas=-forming Bacteria in Raw Vater.
Feb. 224.

cc. dilution
n

o\

lav)

.

=

=
Hwlw

Feb. 23d.
Ae ‘M ' In-1 ce. ‘dllution

2

6 A. M. " 1 ce. "
6 °A. M. " 1/10 co. ®
9 X Wi ™ 1/10 co. "
9 A M. " .1 0o, -
Q' As Wi *Y o, "
12 noon. " 1/10 cc. "
12 " n 1 % n
§a. . s Y ans e
3Py Me. % 1/20 80,
3 P M. *:1/10 ce. °*
3 P M. %1 0es L
3P My 1 @cs "

Gas-forming Bacteria in Filter No. 2.

6 P. ¥. Feb. 22 in lcc. @ilution.
A TR R SIS "

9 A. M. Feb. 23 in 3 cc. L
3P W Y B RSB "
P, WMo " , N mes "
2P W T L ROlED "
3Py M * A "
TP M. " i BT 6 "
3P, Mo« * ¢ L dver. "
4:30 P. M. Feb. 23 in 1 cc. "




BACTERIAL ANALYSIS OF ALBANY WATER.
March 1, 1913.

Weather clear, cold and settled during the
last week. Water in candl very clear. Turbidity
10 parts per million. "Floc" good, very coarse
with the addition of .2 gr. of soda ash per gal.
Alum used .65 gr. per gal. Alkalinity of "raw"
water 17 parts per million; of filtered water 15
parts per million.

Count of total No. of Bacteria in Raw Water.

1/10 cc. contained 9 equals 90 per cc.
n "

1/10 cc. " 14 140

1/10 cc. " 10 200 % .m
3/10 cc. " 27 ST ) AR M
3/10 cc. n 27 ] 90 »
1 ce. " 75 " 75 " "
i ce. " 113 n 113 " n

Ave. is 100 per cc.
Count of Total No. of Bacteria in #iltered Vater.

Filter No. 1.

1l cc. contained 3 bacteria per cc.
l CC. n 0 n " 1"
1 CC. " 2 n e "
1 ce . n 4 n n n
} cc. . overgrowth ’ ki
l ce n n " n

Ave. is 2 per cc.

Filter Y¥o. 3.

cc. contained 2 equals 4 per cc.
ce. " 2 " n ]
¢C. i 12 R 24 " "
cC. n 9 n 18 ] n
1 60, » 0 ’ Or9 .
1 CC. " 4 n 4_ n "
1l co. ’ 10 . 0 " .
1 cc. n 4 " 4 n n

Ave. is 8 per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.
larch 1, 1913. (catinued)

Count of total No. of Bacteria in Filtered Water.:

Filter No. 4.

1l cc. contained 4 bacteria per cc.
l ce. n 9 " n n
l CC. n 3 1] n n
l cC. " 3 n " "
1 6t " overgrowth ¥ s
1.0Ce " . ’ Y

Ave. is 5 per cc.
Qualitative Test for Sewage Bacteria.
No. "B. Coli" found in either "raw" or filtered
water.
Efficiency of Filters.
No. 1 removed 98 or 98/100 is 98 % %r

3 " 92 or 92/100 is 92 % %
" 4 " 95 or 95/100 is 95 %.

Ave. efficiency is 95%.




The following diluticns contained B. Coli.

Raw Water.

3 A. M. Feb. 23 1 cc. dilution
O he Mo * o Yees .
3 P, M. " * 1/10 cc. *
3P. M. " " 1/10 cc. "
I P.M. " 1 cc. "
3P, M, * 1 ce. ®

Filter No. 2.

3 P. M. Feb. 23 1 cc. dilution
S
R
3P, M, " s 3 cec. .

EFFICIENCY OF FILTER II. DURING ENTIRE RUN.

8 A. M. Feb. 22 is 98.1%
10 A. M. " " " 98.0%

3P, M, " ¥ " 99.0%
4' Po I“{o % 5 » 9 -3/&.‘
L Lt TRER e " 96.4%
9 P. M. . " 94 ,2%
12 P. M. » » 98,97
A. M. Feb 23 is 98.0%
oS KO " 97.8%
9 A M. % ® " 97.0%
12 néon " " " 08.6%
3P M. ® % "o5.1Y

4:30 P. M. Feb. 23 is 96.7%

Ave. efficiency is 97.0%.




BACTERIAL ANALYSIS OF ALBANY WATER.
March 9, 1913.

Weather clear, settled, water in canal fairly
clear though rather dark in color. Turbidity in
settling tanks 10 parts per million. Alum used .7
gr. per gal. ©Soda ash .l1-2 gr. per gal. "Floc"
very poor, being fine and not very much of it.

Alkalinity of "raw" water 16 parts per million.
® filtered " 14 . " v
Temperature of water in tanks is 7° C.

Count of total No. of Zacteria in "Raw"Water.

1/10 cc. contained 20 equals 200 per cc.

1/10 cc. 25 250

1/10 cec. " 27 n 270 " "

3/10 cc. " 65 n 220 " v

/10 cc. " 81 " 2go " "

% cc. " 140 " 280 " "
cc. " 132 ¥ TEkgl. Y

Ave, is 250 per cc.

Count of Total YNo. of Bacteria in Filtered Water.

Filter No. 1.

1l cc. contained 45 per cc.
1 cc. 48 "
- 6B, S 42 " .
Ve - 1 n 45 " "
1 CcC. n 17 n n
Ave. is 40 per cc.
Filter No. 3.
l cc. contained 7 per cc.
i KR 1 1Y . 30 * 5
1 cc. n 7 n "
3085 - e
i B [ B . 4 "
1 cc. " 6 " n
l cC. n 2 " n
1 @ec. . 5. .

Ave. is 5 per cc.




Count

cC.
cC.
cC.
CC.
CC.
CC.

e e

BACTERIAL ANALYSIS OF ALBANY WATER.
March 9, 1913. (continued)

of total No, of Bacteria in Filtered Water.
Filter No. 4.
contained 10 »er cc.
n l 0 n "
n 7 " f
n 1 n "
" 2% n
n l 1 n "

Ave. is 9 per cc.

Qualitative Test for Sewage Bacteria.

i

Raw Water.
1/10 cc. contained no "B. coli"
1/10 cc. " "o "
1/10 cc. " L "
1 ce. » *B. Coli"”
1 cc. " n "
cc. n n n
Filtered Water.
Filter No. 1.
1 cc. contained no "B. coli"
l CC. n n n "
1l cce. 5 "B, Coli"®
l cc. n n "

Filter No. 3.

1 ec. contained no "B. coli"
l CC . " n " n

1 CC. n n " n

1

ceC. »




BACTERIAL ANALYSIS OF ALBANY WATER.
March 9, 1913. (continued)

Qualitative test for Sewage Bacteria.

Filter No. 5.

l cc. contained no "B. Coli"
1 cc. n n n n
1 ce. " " " - 15
l CCQ " n " n

Efficiency of Filters.

Filter 1 removed 250 - 40 or 84%,
" 250 - 5 or 98%,
" 2 " 250 - 9 or 96%.

Ave. efficiency is 93%.




BACTERIAL ANALYSIS OF ALBANY WATER.
March 16, 1913.

Weather somewhat unsettled, light showers but
turbidity only 12 parts per million. "Floec" fairly
good though not coarse. Alum used .7 gr. per gal.
Soda ash about .1 gr. per gal. Alkalinity of "raw"
water 19 parts per million; filtered water 15
parts per million. Temperature of water 7° C..

Count of total No. of Bacteria in Raw Water.

1/10 cc. contained 10 equals 100 per cc.
n

1/10 cc. . 9. e 9 "

1/10 cec. . G 180 .= .
1/10 cc. " 6 60 " "
3/10 cc. " 9 » RO W .
3/10 cc. " 15 = 50 & »
3/10 ce. " 25 " 75 n n
3/10 ce. " 19 " 63 n "

Ave. 1is 70 per cc.

Count of total No, of Bacteria in Filtered Water.

Filter No. 1.

1l cc. contained 2 bacteria per cc.

l CC. n 2 n n n

l CC. n 2 n n n

1 CC. n 5 n " "

Ave. is 3 bacteria per cc.

Filter No. 3.

1l cc. cotained 5 bacteria per cc.

l cC. n 4 n " n

1 CCoe n o n " n

l CcC. n 2 n " n

%.8Cs 3 o "

l ce. n 1 n "

Ave. 1is 2 bacteria per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.
M arch 16, 1913. (continued)

Count of total No. of Bacteria in Filtered Water.

Filter Yo. 4.

1l cc. contained 1 bacteria per cc.
1 cC. n 1 n n "
1 /cer, n 8 n n n
l cC. n o " "

l ce 2 n l n "

1 CCo n 3 " n n

Ave. is 3 bacteria per cc.
Qualitative Test for Sewage Bacteria.

"B. coli® found in only one 1 cc. dilution of
"raw" water. None on the filtered water.

Efficiency of Filters.

Filter No. 1 removed 70-3 or 95.7%,
" " 3 . 70-2 Or 97. c/;;’
", ®» 2 v 720-3 or 95.7%.

Ave. efficiency is 96.1%.




BACTERIAL ANALYSIS OF ALBANY WATER.
March 22, 1913.

Weather:- stormy with snow flurries and showers
for past forty-eight hours. Water in canal somewhat
turbid. "Floc" very good and course. Alum used .9
gr. ver gal. ©Soda ash .l gr. per gal. Alkalinity
of raw water 19 parts per million; of filtered water
13 parts per million.

Tilter 1 & 111 tested. A special test was made
of Filter 111. to détermine the efficiency before
and after washing.

Count of Total No. of Bacteria in "Raw Water".

1/10 cc. contained 21 equals 210 bacteria ner cc.
n "

1/10 ce. " 17 " 170 "

1/10 cc. " 7 LR 510 " . "
1/10 cc. " 472, » 470 " LI
3/10 cc. " 93 . 310 " n
3/10 cc. $ 140 8 490 " n .
3/10 cc. . 38y * 420 " " "
3/10 cc. . YBEG AN 415 . e 5o

Ave. 15480 bacteria per cc.

Count of Total No. of Bacteria in Filtered Water.

Filter No. 1.

1 ce. contained 25 bacteria per cc.

l cc. " 44 > » »

T ieey n 29 " " "

l cc, » 24 L o "

Ave. is 31 bacteria per cc.
Filter No. 3. (before washing)
"T,oss of Head" 9.2 ft.

1 cc. contained 140 bactekia per cc.

1 cC. " " " "

1 cc. " 32 " " "

1l cc. " 39 n n ]

l CC. n 44 " n "

1 cc. n 5 " " n

1 CC. n lo n " n

1 cc. n 48 " n "

Ave. is 65 bacteria per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.
MArch 22, 1913. (continued)
Count of Total No. of Bacteria in Filtered Water.
Filter No. 3. (after washing)
"T,0ss of Head" 1.5 ft.

1 cc. contained 1690 bacteria per cc.
1l cc. " 2060 " L
1l cc. » 2130 . ” .
1l _cc. - 2200 " " "
1l cc. . 2120 " " .
1l cec. not counted

1 cC. n n

1 cc. " n

Ave. 2045 bacteria per cc.
Qualitative Test for Sewage Bacteria.
"Raw Vater".

1/10 cc. contained "B. coli"
n

1 10 cc. » » "
1 CC. " n "
l CC., " n n
1l cc. . No "B. coli",

No. "B. coli" in any dilutions of filtered water.

Efficiency of Filters.

Filter 1 removed 410 - 30 or 92.7%,
’ 3 (vefore washing) removed 410 - 65 or 84.1%,
" 3 (after washing ) accumulated bacteria -- %.

Percent of sewage bacteria removed is 100%.




BACTERIAL ANALYSIS OF ALBANY WATER.
March 29, 1913.

Weather:- raining steadily for two days but
mild. Water in canal muddy with turbidity of 100
parts per million and rising rapidly. "Floc" good
though not coarse. Alum used 1.5 gr. per gal. soda
ash .3 gr. per gal. Alkalinity of "raw" water 18
parts per million. Alkalinity of filtered water 14
parts per million.

Count of Total No. of Bacferia in "Raw" Water.

1/10 cc. contained 58 equals 580 bacteria per cc.
n n n

1/10 cc. 64 v 640 "

1/10 cc. " 103 ™ 1030 " noo»
3/10 cc. " 260 " 870 " "o
3/10 cc. " 248 ¢ 830 " LI

Ave. is 790 bacteria per cc.

Count of Total No. of Bacteria in Filtered Water.

Filter No. 2.

1l cc. contained 3 bacteria ner cc.
')_ ce. " 9 n n "
1 co. » 12 ’ " "
l cC. n 13 n n "
1 CC. n 5 n " "
Ave. is 8 bacteria per cc.
Filter No. 3.
1l cc. contained 11 bacteria per cc.
l cC. " 3 " n n
l CcC. n o n " "
l ce. l n n n
l ce. n l " n "

Ave. is 3 bacteria per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.

March 29,

1913. (continued)

Count of Total No. of Bacteria in filtered Water.

CC.
cC.
CC.
CC.
CCe.
CCe

e

Qualitative Test for Sewage

Filter No.

4.

contained 1 b= cteria per cc.

contained 3

" n
"
"

NH =D

"
"
"
"

"
"
"
"

is 2 bacteria per cc.

Bacteria "B. coli" found

in every 1 cec. dilution of "raw water".

Efficiency of

Filters.

Tilter 11 removed 790 -- 8 or 98.8%,

1 vy 790 == 3 or
v 5 790 == 2

or

99 60:
99 .7%.

Average efficiency is 99.3%.
Per cent of sewage forms removed is 100%.




BACTERIAL ANALYSIS OF ALBANY WATER.
April 12, 1913.

Weather:- raining, mild, water in canal fairly
clean. "Floc" good, coarse, Alum used .9 gr. per gal.
Sodar ash .2 gr. per gal. Alkalinity of raw water 19
parts per million. Alkalinity of filtered water 14
parts per million.

Count of Total No. of Bacteria in Raw Water.

1/10 ce. contained 27 or 270 bacteria per cc.
" "

1/10 cc. . 31 * 310 ’

1/10 cc. " 36 » 360 " " .
1/10 cc. " 26 " 260 " LI
3/10 ce. " 89 " 290 " " "
3/10 cc. . 87 » 290 " " "
3/10 ce. " 108 © 360 " " "

Ave. is 305 bacteria per cc.

Count of Total No. of Bacteria in Filtered VWater.

Filter No. 2.

1 cc. contained 9 bacteria per cc.
1l cc. . 14 ot ¥ .
l cC. n 23 n n "
1 CC. n l n LU n
1 CC . n l n n n
Ave. is 15 bacteria per cc.
Filter No. 3.
1 cc. contained 44 bacteria per cc.
1 ecc. n 9 " " "
1 cCW " 2 " . b
1 cc. n 3 n " "
1" Q0% o 11 » . o
Ave. is 14 bacteria per cc.
Filter No. 4.
1 cec. contained 16 bacteria per cc.
1 ce. " 35 " " "
1 cc. " 34 n " "
l cc. . 28 - " y

Ave. is 28 bvacteria per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.
April 12, 1913. (continued)

Qualitative Test for Sewage Bacteria.
No. "B. Coli" found in either raw or filtered water.
Efficiency of Filters.

Filter 2 removed 305 = 15 or 290 is 95 %,
3 " 305 - 14 or 291 is 95.4%,
w 4 »' 305 - 28 or 277 is 90.8%.

Ave. efficiency of filter
plant is 93.7%.




QUALITATIVE

Filtered Water.

Filter No.

TEST TFOR SEWAGE BACTERIA.
April 19, 1913.

(continued)

(before washing)

1l cc. contained no "B. coli".
1 cc. " " " n
1 CC. n n 1] n
1 CC. » "B. Cff)li".
Filter No. 1. (after washing)
1 cc. contained no "B. Coli."
l cC. 1} " " "
l cC. L] " n "
l CC. " 1] " n
Filter No. 3.
1l cec. contained no "B. Coli."
l cc. n " n "
l cc' n " n "
1 ce. n n n n
Filter No. 4.
1l cc. contained no "B. Coli?
l ce. " n n "
l CC. n " " "
l CC. n n " "
Efficiency of Filters.
Filter 1 (before washing) removed 180 - 7 is 96.1%,
» 1 (after washing% " 180 - 2 " 98.9%,
2 3 - 180 - 2 " 98.9%,
" 4- " 180 e 3 = 98o3,‘gt

Ave., efficiency

of plant is 98%.




BACTERIAT, ANALYSIS OF ALBANY WATER.
April 26, 1913.

Weather clear and settled. Water in canal
clear, turbidity about 10 parts per million. "Floc"
fair, alum used .7 gn. per gal. soda ash .l5 gn.per
gal.
Alkalinity of raw water 18 parts per million.
" filtered water 13 parts per million.

Filters 1, 3, & 4 tested.

TLoss of Head Filter 1 - - 4.3 ft.
" " " n 3 N 5. £+.
0 " n n 4 = - 8.2 £¢.

Count of Total No. of Bacteria in Raw Water.

1/10 cc. contained 32 or 320 per ¢
1/10 cc. . 38 or 380 "
1/10 cc. " 25 or 250 " "
1/10 cc. " 22 or 220 ' *
3/10 cc. " 89 or 300 " "
3/10 cc. . 67 or 220 " "
3/10 cc/ . 89 or 300 " "
3/10 cc. " 49 or 160 " ¥

Ave. is 270 bacteria per cc.

Count of Total No. of Bacteria in Filtered Vater.

Filter 1.

1 cc. contained 54 bacteria per cc.
1 CC. n \ 4 n n "
l CC. L] 39 " " n
1 cc. n 14_ n n n
l CC. n 25 n n n

Ave. is 27 bacteria per cc.

Filter 3.

1 cc. contained 5 bacteria per ce¢.
1 cc. " 3 " " "
1l cc. " 2 " " "
l cC. n 7 n " n
1 ec. 1 N . .

Ave. is 4 bacteria per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.
April 26, 1913. (continued)

Count of Total No. of Bacteria in Filtered Water.

Filter 4.

1 cc. contained -- bacteria per cc.
1 cc. " 19 . & »
1 08% " 3 " " n
1 cc. n 15 " " "
l CCoe n 12 " 11 n

Ave. is 12 bacteria per cc.

Qualitative Test for Sewage Bacteria.

No "B. coli" on either Raw or Filtered Water.
Efficiency of Filters.
Tilter 1 removed 270 - 27 or 242 is 90 %,

"

3 " 270 - 4 or 266 is 98.5%,
. 4 " 270 - 12 or 258 is 95.5%.

Ave. efficiency of Filter Plant

is 95%.




BACTERIAL ANALYSIS OF ALBANY WATER.
May 3, 1913.

Weather somewhat unsettled but no rain for
several days. Water in canal very clear. "Floc"
good, alum used .7 gn. per gal. Soda ash used .l
gn. pver gal. Alkalinity of filtered water 14 parts
per million.

Filter 1, 2, 3, & 4 tested.

"Toss of Head" Filter 1 - 5.4 ft.
"TLoss of Head" Filter 2 - 3.4 ft.
"Loss of Head" Filter 3 - 3.8 ft.
"Toss of Hegd" Filter 4 - 4.6 ft.

Count of Total No. of Bacteria in Raw Water.

1/10 cc. contained 3 or 30 per cc.
1./10 cc. . 3 or 30 N
1/10 cc. " 20r20 " "
3/10 cc. . 6 qr 207 " -
3/10 eC “ 17 o 50, * .
3/10 cc. " 6 or20 "
3/10 cc. " 3100r 30 *» ®

Ave. is 30 Bacteria per cc.

Count of Total No. of Bacteria in Filtered Water.

Filter 2.
2 cc.vcontained 1l per cc.
3 ec. 5 B SOy
1 cc. . ! L
1 co. R . o
1 c¢. . 1 o
1 cC. n 2 n n
l cC. n 2 n n
Ave. is 1 per cc.
Filter 3.
1l cc. contained 2 per cc.
1l co. " L R .
ol A " % i "
g . Loy, .
1 ees - 2 o

Ave. is 2 per cc.




BACTERIAL ANALYSIS OF ALBANY WATER.
May 3, 1913. (continued)

Count of Total No. of Bacteria in Filtered Water.

Filter 4.
1l cc. contained 1 oer CC.
1 cec. " 1 .
l CC. n 2 " n
l cC. n o n n
l ce. " l n n
Ave. is 1 per cc.
Filter 1.
1l cc. contained 7 bhacteria per cc.
1 ceC. n " " n
1 cc. " 13 n ] "
1 ce. 1] 4 " " "
l cC. n l n n "
l CC. n ll n ws "

Ave. is 8 bacteria per cc.

Qualitative Test for Sewage Bacteria.
Raw Water.

1/10 cc. cﬁntained no "B. coli"
n

1/10 cec. "

1/10 ce. " " " n
1 cc. n " " "
1 cc. n " " "
1l cc. " "B. ‘6611%.

No. "B. Coli" found in filtered Water.

Efficiency of Filters.

Filter 1 removed 30 - 8 is 22 or 72 2

Filter 2 . 30 - 1 is 23 or
Filter 3 p 30 -« 2 is 20 or 92 2p”
Filter 4 . 30 - 1 is 29 or

Ave. efficiency of plant is 90%.




BACTERIAL ANALYSIS OF ALBANY WATER.
May 11, 1913.

Weather:-raining, warnm.

Weather in canal

slightly turbid; water in clear well very clear.

"Floc" good.

4 gn.

per gal.

Alum used .7 gn. per gal. Soda ash

Filter 1 & 3 tested; also water in clear well just
outside the generator room.

Filter 3 tested before and after washing.

"Toss
"Iloss
"Toss

Count

of Head"
of Head"
of Head"

of Total

1/10 contained

1/10
1/10
1/10

3/10

Count

CC.
CCe.
CC.
CC.
CC.

e

Filter 1
Filter 3
Filter 3

24
9.
1

8
0
4

Hy H M
d’d‘t‘f

YNo. of Bacteria in Raw Water.

58 or
53 or
67 or
41 or
116 or
102 or
159 or
157 or

580 bacteria per cc.
n "

530
670
410
390
340
530
530

" L
" n
n "
"
"
"

Ave. is 500 bacteria per cc.

of Total No, of Bacteria in Filtered Water.

containe

Filter 1.

a3
3
3
1
1

Ave.

bacteria per cc.

is 2 bacteria per cc.




Count

CCe.
cC'
CCe
CC.
ccC.
CC.

HHE e

CC.
CC.
CCe.
CC.
CC.
CC.

HHH e

CC.
CC.
CC.
CC.
CC.
cC.

e e

BACTERIAL ANALYSIS OF ALBANY WATER.
May 11, 1913.

(continued)

of Total No. of Bacteria in filtered Water.

contained
n

contained
"

contained
"

n
"
n
n

3
0
4
9
3
3

Filter 3.

Ave.

Filter 3.

(before washing)

L
"
"
"

bacteria per cc.

is 3 bacteria per cc.

(after washing)

bacteria per cc.
n n n

Ave. is 3 bvacteria per cc.

Clear Vell.

26 bacteria pe

20,
16
13
14
8

"
n
n
n
"

"
n
n
"
n

(outside)

T CC.
"

Ave. is 16 bacteria per cc.

Qualitative Test for Sewage Bacteria.

No "B. coli" found in either

Efficiency of Filter Plant:

"raw" or filtered water.

Filter 1 removed .500 - 2 or 498 is 99.56%,




BACTERIAL ANALYSIS OF ATBANY WATER.
May 11, 1913. (continued)

Efficiency of Filter Plant:

Filter 3 (before washing removed) 99.4%,
Filter 3 (after washing removed) 99.4%.

Water in clear well 55 0 16 or 484 is 96.8%,
Ave. efficiency of filters is 99.5%.
Note: The comparison between the water of the
"olear well" and that of the filters would in-

dicate contamination in the "clear well" either through
the cement walls or through the opening into the well.




BACTERIAL TEST OF ALBANY FILTER PLANT
May 21, 1913.

Weather:- Fair and settled, but previous rains had

caused a slight turbidity in the water in the canal.

"Floc" good, 2lum used .75 gn. per gallon; soda ash .

per gallon.
Filters 1 and 4 and "clear well" tested.
"Loss of Head" Filter 1 - 2.3 ft.
" " " " 4 =TT
Count of Total No. of Bacteria in Raw Water.

1/10 cc. contained 12 or 120 bacteria per cc.
" L1 L

1/10 cc. " 15 or 150

1/10 cc. " 11 or 110 " " "
3/10 cc. " 29 or 100 " LI
3/10 cc. " 54 or 180 . . »
3/10 cec. " 25 or 80 " "o

Ave. is 125 bacteriz per cec.

Count of Total No. of Bacteria in Filtered Water.

Filter 1
1l cc. contained 3 bacteria per cc.
1 ce. " 5 bacteria " "
1 ce. " 1 " " "
1 cc. " 3 " " "
l cce. " 1 " " n
1 cc. " 3 " " "
Ave. is 3 bacteria per cc.
Filter 4
1l cc. contained 3 bacteria per cc.
1l cc. contained 3 » 4 y
1 cC. " 2 " " "
1 ce. L 2 " " "
1 ce. ] 7 " L "
1 ce. " 5 " " "
Ave. is 4 bacteria per cc.
"Clear Well".
l cc. contained 2 bacteria per cc.
1l cc. % 0 o " i
l cce. " 1 " " "
1 ce. " o " " "
1 cec. [ 6 " " "
1 ce. " 4 " " "

Ave. is 2 bacteria per cc.




QUALITATIVE TEST FOR SEWAGE BACTERIA

Raw Vater.

1/10 cc. contained no "B. coli"

/10 ¢c. ” " N ”
1/10 ce. " " " "
1§ e » " ¥ "
1 cC. " "B, coli"
1 ¢c. » . -

Filtered Water.
Nc "B. coli" in filtered water.
Efficiency of Filter Plant.
Filter 1 removed 125 - 3 or 122 is 97.6%
" & " 125 --4 or 121 is 96.8%
" Clear Well" removed 125 - 2 or 123 is 98.6%

Ave. efficiency is 97.6%.




BACTERIAL TEST OF ALBANY FILTER PLANT.
May 31, 1913.

Weather:- Clear, settled and warm. Water in
canal clear, turbidity about 12 parts per million.
Alum used .7 gr. per gal. Soda ash .l gr. per gal.

Filter 3 tested as soon as water was filtering
into "clear well" after washing. Water from "clear
well" outside tested for possible contamination.

Total No. of Bacteria in Raw Water.

1/10 cc. contained 10 or 100 bacteria per cc.

1/10 cc. " 14 or 140 " LI
1/10 cec. » 9 or 90 " T
3/10 cc. " 27 or 90 " LA
3/10 cc. " 24 or 80 " n o
3/10 cc. " 40 or 130 " L

Ave., is 105 bacteria per cc.

Total No. of Bacteria in Filtered Water.

Filter No. 3. (after washing)

1l cc. contained 5 bacteria per cc.
l ce. " 4 n " "
1 CC. " 2 n n "
1 cc. " 6 n n "
1 cc. n 6 " " "
1 ce. n 5 n n "
Ave. is 5 bacteria per cc.
Clear Well (outside)
1l cc. contained 1340 bacteria per cc.
l-cc. " 900 " " 5
1l cc. " 1600 " ..
1 cc. " 350 " " "
1 cc. " 1580 n " ]

Ave. is 1220 bacteria per cc.




BACTERIAL TEST OF ALBANY FILTER PLANT.
May 31, 1913. (continued)
Qualitative Test for Sewage Bacteria.
Raw Water. I

1/10 cc. contained no "B. Coli"

1/10 cc. n »
1/10,cc. " LI, YRR
1 cc = " " n n
1 ce. . "B. Coli"
= cc. » o .

Filter No. 3.

1l cc. contained no "B. Coli"

1 cc. n L] "

1 CC. n n " "

PR Y T » *R.: Coll"™
Clear WVell.

1 cc. contained no "B. Coli"

1 CC. n " n n

1 CC. " " " 1]

1 ce. " n " n

Efficiency of Filter Plant.

Filter 3 (after washing) removed 105-5 or 95.2%.
Clear Well showed an excessive accumulation apparently
due to outside contamination.




Plate 1.

Canal that
carries the raw
water from the
Santiam River at
Lebanon to the
Filtration Plant

at Albany.

(Courtesy of the Oregon Power Co.)
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Plate 2.
Interior of

Filter Plant

showing operat-

ing room.

(Gourtesy of the Oregon Power Co.)







Plate 3.

View of collect-
ing system at the
bottom of a filter
bed before filter-
ing layers are put

into place.

(Courtesy of the Oregon Power Co.)







Plate 4.
Operating
table and

Venturameter.

Courtesy of Bacteriology Department
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Figure 1.

Diagram showing
comparison between
total number of
bacteria in raw
and filtered water
during the period
of seven months.
The tests were made
at intervals of one

week.
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Figure 2.

Diagram showing
relation between
total number of
bacteria in raw
water and the aver-
age efficiency of
the four filters.
The results were
computed from the

weekly tests.
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Figure 3.

iagram showing
the efficiency of
the individual
filters during the
period of seven
months. The ef-
ficiency was com-
puted from the
weekly tests, the
dotted lines being
used when no test of
the individual filter

was made.
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Figure 4.

Diagram showing
comparison between
the total number of
bacteria in the raw
and filtered water
during an entire
"run® of a filter.
Tests were made
every three hours
from the time the
filter was started
after being washed
until a "Loss of
Head"™ of 9 ft. had

been reached.
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Figure 5.

Diagram showing
relation between
total number of
bacteria in raw
water and the ef-
ficiency of the
filter during an
entire "run". Tests
were made every three
hours from the time
the filter wa®s start-
ed after being washed
until a "Loss of Head"
of 9 ft. had been

reached.




FIGURE 5
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