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SEWAGE TREATMENT PLANT
COSTS



INTRODUCT {ON

REASONS FOR MAKING STUDY

Whenever it is necessary for a municipality to construct a sew-
age treatment plant; one of the first questions raised by the

tax payer relates to the cost of constructing and operating such
works, The cost of sewage treatment plants, both in construction
and operation, varies through very wide limits depending upon the
methods used and whether or not there is only.a partial or a com~
plete purification of sewage. The particular'methods used for
the treatment of the sewage in any municipality depend upon the
size of the municipality, the quantity of water available for
dilution in the waterway, and the improvements in the condition
of the water which are required., For example: Where a sewage
treatment plant is so located that it is only necessary to re-
move most of the sotid contents and the bacteria faor the protec-
tion of some bathing beach situated perhaps on Long Island Sound
several miles away, a2 much simpler plant can be used than if the
treated sewage were discharged into a comparatively small stream,

possibly used as recreational areas and for bathing and swimming.

in the |nterstate Sanitation District there is a wide variety of
sewage treatment plants, Most of them are for partial treatment
of the sewage only, A study of these plants has been made for
the purpose of supplying to the |nterstate Sanitation Commission
actual cost data for plants constructed in the district.

The onty way in which this information can be obtained is from
municipal records where sewage treatment plants have been con-
structed and sewage is being treated at the present time, Uyn-
fortunately, there is no standard method by which sewage treat-

ment plant costs are segregated in the varicus municipal accounts,



For this reason, it is sometimes difficult to obtain the cost of
constructing a sewage treatment plant alone as the original bond
issue may have included a sewer system, trunk sewers, or other
appurtenances as well as a sewage treatment plant, For the pur-
pose of municipal accounting the bond issue is usually consider-
ed as a unit, without allocating part of this bond issue to the
sewer system and part to the sewage treatment plant. It is
probable that some of the wide differences found in ihe tables
accompanying thls report are due te the above causes,

SCOPE OF THE WORK

In the |nterstate Sanitation District there are approximately
sixty sewage treatment plants. |t was the endeavor of the pro-
ject workers to obtain data for all of these, but in some cases
the information was of such doubtful value or so incomplete that
it has not been included in the final tabulations. One or two
of the plants from which reports were obtained are not situated
in the |nterstate Sanitation District, but are located In the

immediately adjoining areas,

PLAN OF OPERATION

Project workers visited various municipalities where sewage
treatment plants were in gperation, From the municipal officials
the required financial data was obtained, usually, from public
records and annual departmental reports. This data was supple-
mented by obtaining information relative to sewage flow, popu-
lation, and construction data supplied by the Commissioner -of
public Works or some other official in charge at the sewage
treatment plant. |n some instances where plants had been con-
structed for a long period of time, it was difficult to obtain
a clear statement of the facts, |n other cases, as indicated
above, It was not possible to obtain figures relating to the
cost of constructung sewage treatment plants as other work had



been included in the contracts. After cbtaining the data, the
plant was visited in order to obtain a description of the units
of which the pjant was composad and to obtain any physical data
which was missing from the record, At the same time a field
sketch was made showing a plan of the works which was later used
to draft a flow dliagram to a¢company the report on costs, A
separate report has been compjled for each of the plants visi-
ted. In the appendix of this report will be found the field

forms used in obtaining the required information,
.

All of the cost data has been assembled in tables, by groups in
each of which the method of sewage treatment is practically the

same,

CHARACTER OF DATA

As the data relative to the cost of constructing and operating
sewage treatment plants were to be tabulated for report purposes
it was deemed advisable to consider this information as of a
confidential nature. This is because of the fact that in col-
lecting data of this character, it is found that the conditions
are never standard, but vary over extremely wide ranges because
of local conditions. |nvidious and unjyst comparisons could be
made from figures used jn the study. Therefore, each plant for
which information was obtained was given an identification num-—
ber and this has been used throughout the report.

DETAL DATA

This report includes only a summary of the figures which were
obtajined, The detailed data for each plant, together with the
flow diagram and description of the purificatian process has
peen transmitted to the sponsors for their records, (Copies of
the forms used in collecting ficld data will be found in the
appendix of this report. Any information taken from this report



should be used with the greatest circumspection unless additional
detailed field data for each particular plant is obtained. This
detailed data will often clearly show the reasons why the cost

at particular places vary so widely from the average figures
which have been derived from a consideration of all plants of

the same general character.

DIFFERENCES BETWEEN THE PLANTS

Even where sewage treatment plants are of the same general
character as regards to the method of treating sewage used they
often differ very widely in supplementary and costly items which
are not necessarily part of the treatment process itseif, As an
example of this fact, we find that in some cases very elaborate
and expensive buildings have been constructed to house the sew-
age treatment processes, whlle in other cases the buildings are
of a simple, substantial, and inexpensive type of construction,

t{t has not alwyas been easy, in compiling data, to accurately
place some of the plants in the categories usad in grouping
them, This is due to the fact that some of the plants are more
complicated than others in order to insure the least diffi~
culty with neighbors under paculiarly disadvantageous condi-
tions and the treatment processes are sometimes specially aug- .
mented,

CLASSIFICATIOl. OF SEWAGE TREATMENT PLANTS

The following classification of sewage treatment plants has been

used in compiling this information.

TABLE
Group | Screening Plants
Group || Screening and Chlorination Plants
Group il Sedimentation plants
Group 1V Sedimentation and Chlorination pPlants



Group V Sedimentation and Chemical
Precipitation Plants

Group VI Sedimentation, Chemical Precipitation,
and Magnatite Filter Plants

Group VIl Activated Sludge Plants

Group VIlI1 Activated Sludge Plants with Final
Fittration

Group X Sedimentation and Sand Filters

JIFFERENT SEWAGE TREATMENT METHODS USED

Due to the large podies of water available for the ailution
of treated sewage in the Interstate Sanitation District most
of the plants investigated were founa to consist only of
primaty treatment processes. In a few cases, where municipal-
ities were situated inland, where small rivers or creeks only
were available for the reception of tha final purified sawage,
types of sewage treatment plants were found discharging a
nighly purified effluent, Sewage treatment plants vary ex~
tensively, primarily, because of the amount of water into
which the treated sewage is eventually discharged., The
effluent from a sewage treatment plant may in the case of the
screening plant consist of a soapy appearing water in which
solids of larger diameter than a sixteenth of an inch only
have been removed., At such a plant, approximately ten per-
sent of the solid materiatl in sewage is thus removed, From
this condition, all variations of treatment will pe founa
depending upon the type of sewage treatment procssses used,
until at the other extrsme, effluents are often produced
which are as clear as arinking witer ang which have a very
low bacterial content., Maturalty the higher the degree of
purification of the sewage the qreater are the costs both for
construction and operation of ths sewage treatment plant,
The more costly type of plant is usually constructed only
where it is necessary for the protection of municipal water
'supplies nearby recreation areas and shelifish bsds or
to protect high value reat estate areas.



SEWAGE TREATMENT COSTS

in the following TABLE 2, there is given in summary form,
data showing the costs of constructing and operating

sewage treatment plants., The information collected

with reference to some types of plants was of such a |imit-
8d character tnat no average figures of costs for the type
coule be ascertained. In other cases, whethar or not it is
due to ths location of the sewzge trzatment plants in a
metrogolitan area, the average costs of construction ana
operation appsar to be inordinately high, 1In preparing
this tanle the cost of lana required for the sewags treat-

ment plant nas peen eliminated from the construction costs.



TABLE 2

Con=

Total Con= |Constructlon|Construction| strue- Opera-| Cpera-

plant | Present |Connected| M.G.D. | M.G.D. | struction Cost of cost of tion Total ting- ting
No. Popula- | popula~ | Design |Aversge gost of pPlant Excl. | Plant Exclk [Cost of | operating |Cost Per| <Cost
tion tion Basis | Flow Plant Excl. of Land of Land Plant Cost M.G, per
of Land Per, M.G.D.|Per. M.G.D. |EXCl. OF Treated| Capita

Design Basis Treated Land per| Per

Capita Annum

SCREENS ~ GROUP ¢#1
49 61,000 | 61,000 26.0 8.1 |$440,000.00 |$ 16,923.07 | $ 56,410.25 | $ 7.21 |¢ 40,000.00 | $14.05 |$ 0.66
20 42,000 | 42,000 15.0 6.1 Not Avallable — — 13,000.0C 5.09 0.31
Average —— it S~ i—— = —— A . " $9.57 1% 0,49 |
SCREENS & CHLORINATION -~ GROUP #2
11 260,000 | 280,000 | 96.0 23.0 [$1,012,551.648 10,547.41 | $ 44,023.98 | $ 3.98 |2 41,084.84 | $ 4.90 |$ 0,18
14 285,000 | 260,000 | 60.0 20,0 512,835.00 8,547.25 17,094.50 1.97 103,9800.00 3.49 0.40
27 360,000 | 325,000 | 70.0 36.0 61,995.00 885.64 1,772.08 0.19 | 101,000.00 7.69 0.31
40 200,000 | 200,000 | 60.0 12,5 1,413,83288 23,563.88 | 113,106.63 7.07 27,002.40 5.92 0.13
43 10,000 9,000 12,0 0.75 153,00000{ 12,750,00 | 204,000.00 17.00 19,272.33 | 70.40 2:14
44 40,000 40,000 | 48.0 7.0 724,881,000 15,101.69 | 103,554.47 | 18.12 58,280.05 | 22.81 1.46
58 2,500 1,500 20 1.25 34,580.00 17,235.00 27,640.00 | 23.03 9,029.89 | 19.79 8.02
Average 165,358 156,500 498.71 15.77 550,002.25 12,8€1.586 73,027.30 10. 19 51,367.93 20.14 1.61
The elimination of the following treatment plants in this group
from Lhe & edomputation was deemed advisable because of in-
e _ﬁ; Ofl e

32 61,619 61,610 asey 8.2 554,775.64 ——— 67,653412 9.00 20,221.22 9.76 0.47
24 29,000 39,000 40.0 5.0 —— ———— st i 45,000.0C | 24.66 1. 15

48 3,200 3,00 e ——— = - S S e — ——— ——




TABLE 2 (Conttd)
‘ i > | t | Con= | ; |
‘ ! § | i { Total Con=- Construction Construction strue=- opera-'opera- ;
plant  Present f Cconnected;M. G. D |M.G.Do ! Struction Cost of Cost of tion Total ting ;| ting
No. Popula- : Popula— {Design | Average; Cost of pPlant Excl. Plant Excl. Cost of] Operating !Cost per Cost
tion ‘ tion | Basls | Flow plant Excl. I of Land of Land Plant Cost M.G. | Per
| of Land per M.G. D. pPer M. G.D. Excl., of Treated|Capita
| Design Basis Treated Land Pe per
! | _ Capita { Annum __
SEDIMENTATION - GROUP #3
28 200, 000 200, 000 [ 172.5 | 26. 28 l!-31. 188, 0C0.00 i * €,RA6,9€ $45, 205,48 F$3.098 | $79, 274.00 £ a,25 |190.26
) SEDIMENTATION & CHELORINATION = GROQUP £ 4 -
g, i
2 8,502 1, 800 0.8 Q.B25 18 . I00000 § § &2 D000 8153, 746, 15 521423 | 8 2 282,00 Tmanz $1.320
g 8, 760 & 750 1.8 0.35 122, 800. 00 81,866.€6 380,857, 14 21.35 14,000,00 |109.58 | 2.43
£ 4
5 4,000 4, 000 1.0 | C.48 38, 517.00 36, 817,C0 7€,702.08 9.0 4,816.62 27.49 | 1.0
10 3, 800 2, 500 3.6 | 0.7 162, 000.00 52, 000,00 260,000.00 72,80 15, 440,00 60.43 | 6.18
15 6, 800 6, 500 1.5 1.0 111, €27.00 74, 413,00 111, 627.00 17.17 7, 305.00 £.01 1,12
18 12, ¢00 10, 000 101 LS 412, 487,00 412, 450,00 274,966,66 41,25 189, 900,34 26,35 | 1.99
17 2, 6C0 3,000 10§ Dl AZ 00000 83 70000 276, 607,00 27.67 4,%03.00 29,30 1,42
18 6, 000 6,000 1.5) Lo 60, 000,00 40,000,020 6C, 000 .00 10.0C 18,000.00 49.32 | 3.00
19 6, S00 3,000 1.0 C.4 140,000.00 143, 00000 352, 0GG .00 46.67 17,992, 42 123.23 | 68.C0
2 14, 000 10,000 1.8 | 0.95 260, C0G.00 142, 444,44 273, €84.00 26.00 18, 600,00 44,99 | 1.56
22 10, 200 8,000 2.0 s 112, 00¢.00 85, 200400 137, 500,00 13.75 2,940,00 30.61 .12
26 25,000 24,750 1.5 2.5 253, 000,00 161, 66C. €7 101, 200, GO 10.22 13, 310.00 14,59 C.54
22 60,000 51,300 27.0 703 416, 000,00 16, 840,00 69, 259.26 10.64 17, 873.00 i3.68 0.90
20 7,000 2,000 1.0 | 025 22,000,00 22, 000,00 84, 000,00 11,00 1,760.0C |19.29 C.88
47 3,000 3,000 G5 | Tl 26,00C.00 82, 000.00 130, 000,00 4,87 1,970.75 (|27.00 .66




TABLE 2 (Contrd)

: 5 F | Kk ' . Con- ! |
! : a 9 R . e—— = 3
i i P . ;r'tj_.-. e~ § Cunsfu:\.}nt{on ! Conspruction strue- | opera=~i Qpera=
plant | present!Conuected; 4.0-T.i LG Dy EFuLilicn | Cost of ' Cost of tion i Total ting ting !
No. popula-; Pupitid- | Desienl Avavdge Cest of | Flant Excl. { Plant Excl. |[Cost of . Operatling [Cost fe Cost |
topm tion | Basis | rlow plant Excl. l of Land of Land { plant Cost I M.G. | Per
i | of Land | per M. G.D. Per M.G.D.  |Excl. of] | Capita
i | Desizn Basis Treated Land per| | Ppar
i i { capite | annum
1 it
€2 8, 400 8, 400 0.7 | L7 $120,9CC.00 I,l €185, 002.00 _T $ £7, 142,36 $15.62 | § 7,768.00 | $12. 1=".E .21
| b 4
i T
Average] 11,142 | 9,238 2.8 E 1. 82 149, 106,00 97,026,00 | 178,802,00 23.33 10, 68€.00 Lm.vm 1.98
. | - : ' . ==

] The eliminatdon of the foilcwing treatmeat plents 1n this group from the aversge cemputatlon was decried
advigable becaunse uf 1jadequat? 1nformation.

g I 75,00C | 48,000 3.7 2.7 = i - === s $21,935.00 | $22.26| ¢ 0.4¢
21 3, 0CC 1, 235 D6 Q.13 e o | = s 3, 573.56 75.38 2,70
23 Lary 1, 408 1.2 0. 35 i = s s 6, 300 .00 49.31 4.47
41 20200 1,300 0.6 C.2 $20C, 500 .00 7123, 333,33 #4L0, 000.00 244,44 -~ == -—

42 13, 500 13, 500 2.0 -— - = - S —-— - e
45 sy - b — e e i - e sy =
51 2,834 2,834 I ks s 128, 000.00 == - 44,46 i 1, 180.00 | g 0. 42

SEDIMEMTATION % CHEMICAL PRECIPITATION - GROUP 5
! T

7 23,000 18, 000 3.0 1.48 |£177,811.00 % 59, 270.00 $120, 122.00 $11.85] $18,021.35 | ®33.3§ $1.2
33 150,000 | 145,000 35.0 | 0.0 . 863,000.00 | 53, 371.43 93, 400 12.88 83, 00C.00 12,19 0.61

©“

5€, 320.71 $106, 761.00 $12,3¢ i $22.77  §0.90

Averag - —— - = I o
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TABLE 2 (cont’d)
] | I ] 1
| i con= i %
- Cmgy Total Con= Construction | Construction struc- Total iOpera- . (Cpera-
plant| present|Connected M.G.D.' e G Dy struction Qost of 11 cost of tion operating ting ting
Nc. | populas| POpula~ |Design ; Average Cost of Plant Excl, | Plant Excl. cost of Cost Cost er| Cost
tion tion Baslst Flow | plant Excl. of Lend of Land plant I M. 3, per
of Land per M.G.D. | Per M.G.D. Excl. of ‘Treazed Capita
! ! 1 pesign Basis l Treated Lanas&? . B8k
SEDIMENTATICH, CHEMICAL PRECIPITATION & MAGNETITE FILTERS - GROUP #€
e | F. i ] t
! 4 11,000 | 10,000 ; 0.9 0.9 $ 152,000.00 § 108,888.88 }$ 1£8, 883,94 I 15,20 | ¢ 1% 681,00 !S 41,6518 1,37
34 | 44,000 | 44,000 ; 0.0 | 3,5 |wot ivatlable |wot Available | ———— - 17, 500.00 | 13,70} 0.40
g — | — | =|=1 — | — = T =1 = [iocos
ACTIVATED SLUDGE - GROUP #7
H 1 1 i | P e T ! 1 aE
25 §125,000 g 125,000 | 40.0 12.0 : 3,833,000.00 | $ 95,825.00 $ 319, 416.00 i® %0.66 ). Not Avallable 1 —
*31 i 1,163,000 1, 188,000 180.0 [180.0 15, 188, 958.38 84, 363. 10 84, 383, 10 13.00 *$349, 432,62 |$ 5.32($ 0.20%
i
35_’ 7, 200 7, D0} 2.0 L2 Not Available |Not Avallable ——— — Not Availabie
iveragd ——-- e | e | e ——— {$ 90,104.05 |3 201,800.55 I$ 20.83| =—=m
ACTIVATED SLUDGE & FINAL FILTERS - GROUP #8
F ; Y : 1 { ! 1 1
1 8 11,000 8,000 I 10 | 0.76 ¢ 132, £89.0Q $ 132 280.00 | § 174,064.00 2 18.54 Not Avalleble _—
i - !
9 17,000 | 18,000 2.0 [ 1. 69 §61,000.00 275, 500.00 1 328,035, 50 .61 Not A-ailable -—
39 §, 500 8,000 0.7 l 0,75 410,000.00 546, €6, €€ ‘ 54€, 688,46 51.25 % 29, 410.00 |$107.43: $ 3.€8
]
T
Averagg ===-— i i ; === ——— & 318, 151.88 l $ 348,922,085 $ 32.80 e —— -— i
MOTE: 1. Plant s6. Flnal Filters are Sand Filters
2 Plant #, Filnal Filters are Vacuum rFliterg
P 3. Plant 239, Final Filters are both Sand and Vacuum Filters

* Operating € Months
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TABLE 2 tcont'd}
W ! - ! Il
i | Construction ; Construction con= "
Plant | present jConnected : M.G.D. | M.G.D, | Total Con- I Cost of Cost of struc=- Total Opere= ) Opera-
No. Popula- | Popula- Deslign| Average struction I . Plant Excl. Plant Excl. tion operating cing ting
tion tion Basis| Flow Cost of | of Land of Land cost of Cost cost Cost
Plant Excl. | Per M G.D Per M. 6,0, Plant per Per
of Land I Deslgn Basis Treated Excl, of M. Go Capita
I.and per Trestag per
t capita Annun
= :
SEDIMENTATION & SAND FILTERS - GROUP #9
1 25,000 15, 000 Q.8 1.8 $ 400,000.00 | $ 800,000.0C s 222, 222,00 $ 26,67 $ 37,056.50 |5 56.40| 8 2.47
12 10,627 | 10,627 2.0 1.2 234,000,00C 117,000.00 195,000,006 ¢ 22,02| ' 4,437.00 10, 13 0.42
13 8, 400 3, 400 3.0 0.7¢ 0,000.00 €8¢, £5€, 67 263, 157.89 23.81 2, P47.75 9. 54 0.32
Average| —=—= —— ——— | ——— -—- $ 327,638,579 8 220,793, 3 24,17 — 3 25.38 & 1.07
i
|
|




GROUP |, SCREENING PLANTS

This group consists of sewage treatment plants where the sewage is
treated by being strained through what are commoniy designated as
fine screens, The opéening in the screen is usually 5/16's of an
inch wide and allows alil particles smaller than that dimension to
pass through the plant, There were only two plants of this type.
No definite data could be obtained &t either of these plants and
the data which is included here was obtained from published
accounts describing them. For Plant No. 50 a considerable portién
of the data could not be obtazined. Oue to the small number of
plants included in this part of the table, no great rcliiability
can he placed upon the average figures shown. In both cases, the
actual sewage flow was approximately one-third of the capacity for
wnich the plant was designed.

GROUP 2,, SCREENING AND CHLORINATION PLANTS

There were ten sewage treatment plants in this group which were
visited for the purpose of obtaining the necessary cost data. For
three of these plants, namely, numbers 32, 24, and 48, the data
was of such an inadequate character that they were eliminated

from the table in obtaining the average figures. The average cost
of the remaining seven plants in this classification are shown in
the table given zbove. These plants varied in size from onfie de-
signed for two million gallons per day, serving 1,500 people to
plants having a designed daily capacity of seventy million gallons
ot sewage, serving 325,000 peopie and another designed for ninety
six million gallons of sewage daily, serving 260,000 people. The
cost of these sewage treatmcnt plants which consist of screens
with the addition of chlorination for the destruction of disease
bacteria varied from $886 to $24,56¢4 per million gallons daily
capacity for which the plant was designed.-

10



The average cost per miltlion galions daily on the basis of the designed
capacity for these screening and chlorination plants was found to be
$I2;660. The highest figure on this basis was $23;563 for Plant No. 40
and the minimum cost was $886 for Plant No. 27.

On the basis of the cost of construction per miliion gallons daily of
sewage actually treated, a much wider range was found. The average
cost being $73;027 while the lowest figure was at Plant No. 27 of
$1,772 and the highest cost at Plant No. 43 being $204,000. It should
be kept in mind when comparing these figures that some of these con-
struction costs are for work built twenty or thirty y<z:s ago, while
others are for recent construction which is in genera! . onsiderably

higher.

The construction costs on a basis ¢f per person served varies con—
siderably also. Again, the lowest amount was found for Plant No. 27;
being nineteen cents and the maximum at Plant No, 58 which was t@@nty
three dollars and three cents., The average per capita cost for con-
struction of this type of plant was ten doltars and nineteen cents,

The operating costs per mitlion gallons of sewage treated range from

four dollars and ninety cents at Plant No. )l to seventy doilars and

forty cents at Plant No. 43. The average cost per million gallons of
sewage treated was found to be twenty dollars and fourteen cents.

The per capita cost of operating this group of sewage treatment
plants varied from a minimum of thirteen cents per annum At Plant

No. 40 to six doltars and two cents at Plant No. 58, It was found *°
that the average cost per annum per capita served was one dollar

and fifty one cents,

There is no doubt but that some of the computed high costs are due
to the differences between the design capacity of the pltant and
the actual quantity of sewage being treated. This difference is
atso reflected in the per capita costs of construction and oper-

ation.

i1



It should be noted that at Plant No, Il and 40 sludge de-waterers
are used in conjunction with the disposal of the sludge to facilitate
its incineration. Plant No. 44 also has an incineration plant., At
Plant No. 32 an incineration plant is being constructed. At Plant
No. 58 the high cost of treatment is, in a large part, due to tne
fact that it serves a large non-resident summer population. {1t
should be also noted that there is onty one plant in the table
which is treating sewage up to 82 percent of its capacity. Two of
the remaining plants are treating approximately 50 percent of the
quantity of sewage for which they were designed, while the remain-
ing plants vary from 7 percent to 30 percent of sewage being
actually treated as compared with the design capacity. !

A summary of the above figures is given in the following TABLE 3:

TABLE 3

SUMMARY GROUP 2
{Exclusive of Land)

0

| LOWEST ' HIGHEST [ AVERAGE
NQ. AMOUNT NO. AMOUNT AMOUNT

Construction Costs
Per M.G.D. Design a7 § 886 40 % 23,564 $ 12,662
Per M.G.D.Treated 7 1,772 43 204,000 73,027
Per capita 27 s 009 |58 8 235.0% $ 10,19
Operating Costs
Per M,G. Treated N 4.90 43 70.40 20. 14
Per capita 40 g. 1% | 58 6.02 1,51

{

| fla L GFR———— _|

£2



GROUP 3 - SEDIMENTATION PLANTS-

Only one plant was found, nelonging to this group, where the
sewage is treated ny sedimentation only, Avout the only
comment that can be made with reference to this plant

{No, 28) is that the design capacity of the plaat is 172
M.G.0s, while the present flow of sewage is apprecximately

25 %.%.,0, Under theses conditions, the cost of construsting
the plant on the nasis per million gallons eail s “reartad

woula be unusually high,

GROUP 4 = SEDIMENTATION AND CHLORINATION PLANTS

This comprises the largest number of plants in any of the
groups. it is the type of plant usually usea wherz large
volumes of water are availanle for the dilution of the sewage.
in this group there are twenty-three different sewage treat-
ment plants, For seven of them, however, the inférmation
availanle was found to be inagequate for the purposes of the
study. For this reason, the average figures were obtained
from agata on the remaining sixtegn plants,

The average cost of construction per million gallions daily
aesign capacity is $97,900, The lowest cost of construction
on this pasis was $16,540 for plant No. 29, while the highest
figure is $412,450 for plant No, 16, !t should be noted

that plant No, 29 was designed for a 27 M,G.D. flow; while
ptant No, 16 was designea for | M,G.D. flow.,

The average cost of construction per million gallons daily
flow of sewage actually treatea was found to be $172,602,
The lowest cost of corstruction on this basis is $57,142 at
plant No, 62, The highsst cost of construction per M.G.D.
of sewage treated is $350,857, this being at Plant No. 3.

AL



The cost of construction per capita of population served is
lowest at plant No, 47, it being $8.67, and highest at Plant
No. 10, where it is $72.80, ' it was found that.the average

-¢cost of construction per capita for the group is $23.33,

The average cost for operat}ng this type of plant per million
gallons sewage treated was founa to ne $39.,79, . The lowest
cost of operating é plant in this group, Plant No, 62, .is
$12.14 per million gallons; and on the same bhasis the. high-
est cost is $123,23 at Plant No, 19,

The average cost per capita per annum for operating this
tyce of plant was found‘to pe $t.98; the lowest cost .peing
_ $0.54 at Plant No, 26, ana the nighest'cost $6.18 at Plant
No. 19,

in connection with this group of sewage treatment plants,

it should be noted that three of the plants are receiving a
greater flow of sewage than the plants were designed for;
tnhree others are operating petween 50 and 75 percent of their
aesign flow, while at the remaining plants the flow varies

from |7 to 49 percent of the design capacity.

The highest, lowest, and average costs for this group are
summar ized in the fallowing table::
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SUMMARY = GRQOUP 4

TABLE 4

LOWEST HIGHEST | AVERAGE |
No. Amount No. Amount l Amount
Construction Costs l
Per M.G.D. Design 29 $16,640 i8 $412,452 | $97,925
Per M.G,.D., Treated 29 59,259 3 360,657 | 172,602
Per capita 47 8.67 10 72.80; 23.33
Operating Costs ;
Per M.G. Treated 62 1234 13 l23.23; 39.79
Per capita 26 6. 54 10 .18 .98
|

Again, we find that the high cost of constructiun of some

of these plants is due to the comparatively small guantity

of sewage actually treated as compared with thes capacity for

which the plant was designed, and, conversely, some of the

low cost figures are due to the fact that the plant is treat-

ing a greater flow of sewage than
Plant No. 3,
the tow caily flow received at the plant; at Plant No,

it was gesignea for, At
the high operation costs appear to be due to
{08
the high operation costs appear to bpe due to the same cause,
iy 2

and this is also apparently true at Plant No.

GROUP 5 - SEDIMENTATION AND CHEM|CAL PRECIPITATION PLANTS -~

Only two of the plants founa were classified in this agroup,
L L3
of sewage being treatea is approximately 50 percent of the

viz plants No. 7 and No, in each of these, tne gquantity

design capacity. For this reason, the figures relative to
The
operation costs, however, differ considerably 2t these two

the cost of construction are fairly close together,

plants,

GROUP 6 - SEDIMENTATION, CHEMICAL PRECIPITATION, 2ana
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MAGNATITE FILTER PLANTS -

Only two plants (No, 4 and No., 34) were classified in this
group., At Plant No, 34, the construction costs were not
avaitable, The costs of operation of these two plants
agiffer considerably.,

GROUR 7 ~ ACTIVATED SLUDGE PLANTS -

There were only three plants of this type founa in the Inter-
state Sanitation District, At one of these, ths construction
costs were not available, ana at two of them the operation
costs could not ne obtained. Operation costs were obtained

for only one plant and this plant hao been operating for 2 six-
months' period only.

GROUP 8 =~ ACTIVATED SLUDGE AND FINAL FILTER PLANTS -

Plants No. 6, No. 9, ana No, 39 comprise this group. The
operation costs were obtained for only one of the pfants. The
construction costs per M.G.D, design capacity varies con-
siderably, from $132,289 to $545,665, The costs of construction
per capita of the population served also varies wiagely from

$16.54 to $51.25,

GROUP 9 - SEDIMENTATION AND SAND FILTER PLANTS -

Only three plants were found that coula be classifiea in this
group - plants No. I, No, 12, and No. 13. The construction
costs per M.G.D. design capacity varies very widely from 366,656
to $800,000, it will be noticed that the ooeration costs also

vary rather wiaely.

The information contained in these tanilss is of valus for

compar ison with data from other sources, but, in tnemselves, the

16



tables do not give a very satisfactory picture either of the
construction or of the operation costs, due to the difficulty

in obtaining a sufficient amount of proper basic aata.
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APPEND IX

In the following pages, there is given, 2 copy
of the forms that were used for the purposec of
collecting ficld data reiative to the cost of

sewage treatment plants.



PLANT NUMBER
FIELD INVESTIGATION REPORT OF SEWAGE TREATMENT PLANT

PRELIMINARY DATA Date
1- Locatlionr of plant by streets and Avenues
2= Information obtained from _______ ~~~_ Title
P S A T 1 t l & e -
Title i
%- population: Total _ connected to sewer
4- gsewage combined or sanitary
S« gstorm water diversion
6~ IS sewage pumped To plant
7« Industrial waste (a) Kind of waste ____ (b)) Quanticty =~
(¢) prior treatment before disposal In sewer system ros
8~ Reasons for plant (a) protection of aquatic 1life
(b) Avatement of nulsance
(c) protection of recreation aresa
(d) protection of water supply
(e} Improvement of Yocal ponhditions
9~ Statement of character of final plant effluent required
10~ Annual Report

CONSTRUCTION DATA

1=
18-
1%~

Area of land reguired % 1in use

cost of land
pesign basis of plant

(2) Million gallons per day of sewage by year

{b) Future population by year




14- Total cost of plant (excl, of land, sewers, pumping station, force mains)

a- preliminary costs

b~ Physical cost of plant
¢c- Engineering fees

d= Total cost

18~ Date plant placed in operation
18- List of treatment processes in sequence of flow

17~ Date of sdditions or improvements COST

OPERATING DATA

18- Volume of sewage flow M,G.D. (a) Maximum _______ (9) Mi-tqum ...
(c) Average .

s o ——

19- Total fixed charges on plant: (a) Bond Interest
(b) Insurance _ _
(¢) Amortization

20- Total yearly operation cost: (Sewage ireatment plant only)

a= Supervision and Labor e
b= Electric power
¢~ Chemicals
d=- Miscellaneous .
e= Total
21~ Analysis of raw sewage (influent) 2= § day 200 B.0.D. _______ PeP,Me
L~ Suspended Solids o . PePeMe
22~ Analysis of finesl plant effluent: a~ 5 day 20° 3.0.D¢ ___ _ PePeMe
o= Suspended Sclids _________ PePeMe
23~ Percentage reductions a- 5 day 20° 3,0.D,
b= Suspended Solids

24- Orit Chamber: a=Type ... b= dimensions
c= No. Of untts
d~ Method of handling grit
e- Quantity of grit per month cubic feet
f- Disposal of grit

25= Orease Removal (2) Type
(°) Method of handling
{¢) Disposal of grease
(d) Quantity of removal per month e enbiec feet




2e- Screens- (a) Type () No. cf units

27-Settling Tanky (a) Type of tank

28~ mhoff Tank (a) Type {b) Dimensions

29= Dosing Tank ga) Type __

so0-Trickling Flltera: (e) Type {b) No. of units

(¢) Clear cpening
(d) Quantity of screenings per month _____ _ _ cubic feet
(e) Method o0f handling screenings
(%) Cisposal of screenings

(b)y Dimension of tank
(¢) Numder of univs _ (d) Quantity per unit

(e) Mechanical Equipment sl
(f) Detention pertod ¢based on average sewage flow)

(8) Quantity of sludge removed
per month cubic feet

(hy Method of handling sludge
{1y Disposal of effluent
(J) Dispossl of sludge

{€) No. of units
{a) Volumetric capacity (1) Sedimentation ____ (2)Digestion
(¢) Detentton period
(f) Quantity of sludge removed per mo.
(s) Method of handling sludge
(h) Disposal of effluent
(1) Disposal of sludge

_ (o) Capacity_ __{c) No. ©of units
(d) Type of siphon _(e) Cost of operation

(e) Filter mediat kind . 5?2&_ _depth

(d) Quanctity of sludge removed .
per month cubic feet

(¢} Disposal of efflueht __
(f) Disposal of sludge

z1-Contact Beds: (2) NO., Of units _ {(by Contact period

z2-Intermittent Sand Fillters: (a) Type

(<)
(%)
(¢)
(f)

(¢) Filter media; Kina area depnh‘_*

(d) Quantity of sludge removed
per month — Cubiy TEEL

(e) Disposal of effluent
(f) Disposal of sludge

_.{P%) No. of units_
Fllter medls; Kind area depth
Quantity of sludse removed per month ~cudbic feet
Disposel of effluent

Disposal of sludge

I —




33-Aeration Tank-(Activated Sludge) (a) Tybpe %,

(b) Dimension
(c) NOs. Of units (da) Type of dirfuser

(e) Quantity of air used per gallon of sewage S

(f) Aeratlion perlod bassed on sewage flow plus returned sludge _.___ .

(g) Ratio of sludge return _— s

(h) Total cu., ft. of sludge removed per month

(1) Disposal of: effluent I—

(J) bpisposal of sludge

34-Chemlcal preciplitation: (a) principal or supplementary pProcess ...

(b) Total Welght of each chemlical used per mo.

(c) polnts orf application

(d) Tetention perjod of mixing __ 5

(e) Type of teeding equipment

(r) Cost of chemlcals

36-gecondary Settling Tank: (a) Type. e {BY} Wo. Oor vAlts g
(c) Dimensions
(d) Capacltyu_ﬂ_‘_ B (e) Mechanlcal equivﬂ!ent e

(f) Detention period

(2) Sludge remeved per mo. ..

(h) Method of handling sludge

(1) Disposal of;: erffluent

(J) Disposzl of sludge

36-Sludge Digestion Tanrk: (a) Type __(b) capacity

(¢) No. Of units

(d) Quantity of sludge removed per month

(e) Method of handling sludge

(f) Disposal of; effluent

(8) Disposal of Sludge __

37-Sludge Drying Beds: (2a) Type {b) NO., O units

(c) Area of beds

(d) Amount of wet sludge applied per month

(e) Amount of Chemical conditioner

(f) Amount of ailr driea sludge removed per month __
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(g) Disposal ot; eftluent

(h) Disposal of Sludge

3g-8ewage or Sludge Dewatering (a) Type

(b) Rating of equipment

(¢c) No. OF units

(d) Method of handling filter cakes

(e} Amount of water filter cakes per month . pounds.

(r) Total filter hours 1in use per month

(¢) Disposal of: effluent
{(h) Disposal of sludge

3g-Incineration; (a) Ty¥ype ___ mwemuie (UE EiRnd of Tual

(6) Number of units

(d) Temperature

(e) Amount of fuel used per mo,

(f) Amount incinerated Der mo. -

(g) Total hours in use per month

(h) Disposal of ashes

(1) cost of fuel per mo.

40-Gas Collection & ytilization (&) Type of gas collecteor
(b) capacity

(c) Average amount of cu, ft., Of gas per month

(d) General uses made O0f gas

(e) Type of equipment using gas

(f) No. of equlipment using gas

(s) Total cost of equipment

4i~-Cchlorination; (a) Type of unitgs .(v) No. ©f untts
(¢) Point of application

(d) Wwelght of chlorine used yper month

(e€) Cost of chemical __

42~COMMENTS



