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SEWAGE COLLECTION

To aid in determining the capability
of downstream sewers to handle ad-
ditional flow, a new method of char-
acterizing sewer systems which uti-
lizes data processing has been de-
veloped.

Checking operations are usually
simple. However, due to the layout

of sewer systems, there is always a
chance of error or confusion.

Because of the nature of the prob-
lem, data processing is the appropri-
ate technique to solve the problem.
A method is proposed here, based
on which model wilt be developed.
The proposed method, ~Contributing
and Receiving Line Method,” is
hased on two basic ideas: line iden-
tification and line hierarchy.

: Table 1
Program to Compute Flow and Line Capacity Check

Procedures:

1. Enter Hierarchy (H) .
2. Enter Q-Full (Q-Full} . .
3. A For line not end line

B. For end-file-line

C. For end-line

A. + : Under load.
B. ~; Over load.

tnstrument: Texas Instrument SR-62.

Enter House connections (HC) .
Enter House connections {(HC)
Enter House connections (HC)

4. Press D, program is halted to give Cumulative HC
5. Press RUN, program is halted to give Loading Status:

. Press A
Press B

Press C
Press C and Set Flag 1

Press C and set Flag 2

For the Loading Status computation, HC has to be converted into the
same unit as Q-Full. In this program

=0.00162470 CFS

Note:

1 Hc-i}’ersons X350 GPD/Persan
- 7.48x% 3600 x 24

Thiz program is developed according to the Flow Computation & Line Ca-
pacity Check Flow Chart with some minor modifications. Due to the limited
number of addressabte registers, this program can only handle a collec-
tion system up the HIERARCHY 13:
REGISTER 00: H REGISTER 14:H#+1
REGISTER 16.HC Register 17:H pre*
REGISTER 19:ACC REGISTER 01
CORD TABLE.

*H pre = Previous H.

REGISTER 156:Q-Full
REGISTER 18:TEMPO
. REGISTER 13: PENDING RE-
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Line ldentification

Under this proposal, each line is
described uniquely by its line identifi-
cation. a number composed of two
parts:

1. The number of the map which
contains the line; (example map
#63) and,

2. The number of the upstream
manhole of the line: {example man-
hole #27).

in each map, manholes are num-
bered continuously, starting with
manhole #1. In the example above,
the line is identified as 63-27. If a
line stretches cver two maps. the
map number is the one containing
the upstream marhote.

Line Hierarchy

In order to distinguish between re-
ceiving and contributing lines a num-
ber called 'hierarchy’’ is assigned to
gach sewer ling, according to the
following rules:

1. The upstream contributing line
has higher hierarchy than the down-
stream receiving line.

2. Lines between two intersections
have the same hierarchy.

3. Individual lines converging oh
the same manhole have the same hi-
erarchy.

The line hierarchy is based on the
concept of contributing and receiving
tine, but not on the familiar classifi-
~atinn (interceptor. trunk. main. sub-
main and lateral).

Data related to each line consti-
tute a record. A line-records file of a
sewer system starts with line records
of hierarchy 1, then conlinues up-
stream to line records of higher hi-
erarchies. At the intersection of
many branches, a file is organized
for each branch, starting from the
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Figure 1. Program to Compute Flow and Line

converging line record to the end
line record of the branch. The
branch files are filed consecutively.

If in following the branch upstream
an intersection is encountered, each
sub-branch, starting from the con-
verging line to end iine, constitutes a
sub-branch file. The sub-branch files
are also filed consecutively. There-
fore, for a branch which is ramified
into two sub-branches, and one of
which is further ramified into three
sub-sub-branches, for example, the
file is organized in the following or-
der: records of the branch up to the
intersection; records of any one of
the two sub-branches (the sub-
branch with three sub-sub-branches
for instance);, records of the three
sub-sub-branches; and, finally, rec-
ords of the other sub-branch (see
exampie),

Each line record contains the foi-
towing data: line identification; line
hierarchy; type of line; type of man-
hote; invert elevation and rim eleva-
tion, if any, of the manhole; pipe
length; pipe size; siope; g-full; num-
ber of house connections; pipe mate-
rial; easement {an easement file can
be organized using the line identifi-
cation as argument); and end line
signal (in case of end line).

Once the file is organized, flow
computation and line capacity check
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Capacity Check.

can be done systematically, provided
the following principles are respect-
ad:

1. Flow is computed from the
most upstream line and from the end
of the file backward. Therefore, flow
computation starts with the end line
record of the end file (end-file-line).

2. In processing the file from the
end backward, the flow of the con-
fributing line is added to the flow of
the receiving line having the same
hierarchy, unti! a record of different
hierarchy is encountered. The record
of the different hierarchy encoun-
tered should be one hierarchy lower,
if it is not an end line record, other-
wise the file organization is not cor-
rect. The following two cases have
to be distinguished (see flowchart).

The record of different hierarchy
ts an end line record. in this case,
the cumulative flow down to the line,
whose record is filed next to the end
line record, has to be kept pending
or set aside in the pending record
table. The flow computation is done
from the end line record just encoun-
tered.

The record of different hierarchy
is one hierarchy lower. In this case,
the flow of the record one hierarchy
tower is the total of three fiows: ac-
tual flow; cumulative flow of the con-
tributing lne one hierarchy higher;

and, pending flow one hierarchy
higher, if any. In the pending record
table, flows of the same hierarchy
are added together. Once a pending
flow is used, it is crossed out from
the pending record table.

3. The flow of each line is
checked against the Q-full of the
corresponding ling,

Whenever an additional fiow (or

flows) is tentatively to be added to
any line (or lines) the following se-
gquences will be observed:

1. ldentify the line {or lines) where
additional flow or flows are tentative-
ly to be added. Those lines are
“breaking lines."’ ;

2. Add additional flow or flows to
the cumulative flow of the breaking
line {see flowchart).

3. Compute downstream flow and
check fine capacity, as shown in
Flow Computation and Line Capacity
Check (see flowchart).

The upstream from a line is identi-
fied by a system of lines (or a line)
whose hierarchies are equal to or
greater than the hierarchy of the line
from which the upstream is traced.
in the file, the upstream ends at an
end line, which is filed before a line
whose hierarchy is equal to or less
than the hierarchy of the line from
which  upstream is preferably
determined.
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Figure 2. Sewer System with Line Hierarchies.
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Figure 3. Line-File Organization.
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Whenever a ccllection system is
added to an existing one, the hierar-
chies of the latter must be updated.
This is realized by increasing by one
the hierarchies of all the upsiream
lines, from the line where the new
collection system is added. Of
course, other data afso must be up-
dated if there are any changes. as n
the following case: ’

1. Sewer system with line hierar-
chies;

2. Line file organization;

3. Flow computation and line ca-
pacity check flowchart;

4. Program for Texas Instrument
SR-52.

The Contributing and Receiving
Line Method is also called the Flow
Accounting Method. The sewer map,
along with the computer listing show-
ing the actual flow of each line, will
constitute a complete accounting
book of the collection system. When-
ever a subdivision is developed, the
sewer map is updated, the hierar-
chies and flows are recomputed ac-
cordingly by computer, and a listing
is printed. All this can be done very
easily since flow computation, up-
stream lines identification, and line
hierarchy updating are three simple
operations. Wl
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