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Although the major concern in recent
years regarding pollution from storm water
drainage has been associated with combined
sewers, the pollution from separate urban
storm water drainage systems is a real and
apparent problem. Considerable quantita-
tive data regarding pollution from com-
bined and separate sewers are available (1,
2, 3, 4). Also, as a result of several recent
studies (5, 6, 7, 8), control methods in-
volving some types of structural system or
physical treatment have been proposed to
alleviate pollution from urban storm-water
runoff. Solution of the basic problem,
however, depends upon the identification
of the sources of storm-water pollution and
elucidation of how these sources relate to
various land-use activities. With such
knowledge control measures through super-
vised urban planning, zoning, and land use
regulations might be provided. Alterations
in space and/or time might thus reduce
pollutional loads through civic action.

METHODS

The prediction models developed in this
study related land use and environmental
inputs (X;) to pollutional outputs (Y; )
in the form:

Yy "LB% Eq. 1
where Bj is a ric coefficient. Pre-
vious studies of dispersed pollution were
belpful in initially identifying the Yj’s

Xi's. Nowable these studies were
those of Palmer (9, 10), Sylvester (11),
and Wilkinson (12). In our previous work,
mathematical models were devel':ged and
tested on six cities in the United States.
The dependent varisbles and independent
variables examined in this study are given
in Table 1. The data preseated are the
resules of observations made in 15 urban
test aress in metropolitan Tulsa.
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Storm water pgll'\mon sources are related to various land-use activities. Pollu-
Tty are developed

TABLE 1. Symbols awd umits for veriables.

Independent variables (X;)e

Sym-
bol Item Unit
1 Population Number
2 Average population
density #/Towal Acre
3 Number of household
units #
4 Residential d Households/Acre
3 Number of commercial
establishments #
6 Avg. commercial est./ #/Total Acre
total acres
7 ‘Total commercial acres Acres
8 Commercial est./
com. acres #/Com. Acres
9 Street area Acres
10 % Streets
11 EI (environmental
index) (Dimensionless)
12 HI (housing index) {Dimensionless)
Dependent variables (Yj)
Sym-
bol Item Unit
1 Coliform bacilli, 1000/100 ml
P&al repox 1000/100 ml
2 streptococci
3 BOD mg/1
g g i Kijeldahl %:
ganic
6 Soluble orthophosphate mg/1
7 ‘Toesl solids mg/l
8 Fixed solids mg/1
9 Volstile solids mg/1

a Thi ight other variabl
inmﬁmmm: in px:hnnnary.’n.' oy studies,
the following:

Housing (%)

fai; poor

ascertained to be

included

One family; two family; multi-family;
living

group
Land use (%)
Residential
Commercial



(numbes/acre)

RESULTS AND DISCUSSION

As ascertained by the statistical technique
of principal component analysis (13), in
the initial phase, the data enabled formu-
lation of mathematical models encom,
ing the 12 important independent variables.
A close examination of these revealed that
the first four variables, i.e., X;, X5, X; and
Xy, were directly related to population.
Therefore, it appeared that the nine de-
pendent variables might be assessed quan-
titatively to ac least the nearest order of
magnitude by using population as the only
criterion. This was considered a significant
step in the approach to the problem because
until now even the nearest order of magni-
tude had not been accurately predictable.
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The original mathematical models gave
expressions which conwined any combina-
tion of the twelve independent variables
and peruined to the four seasonal varis-
tions. As an example, the equation for total
number of coliform bacilli is depicted in
Table 2, along with the correlation coef-
ficient. For spring the equation for total
number of coliform bacilli is:

!1 - -8321 + 7228(1!1!1) N 7609(1nx3)

+ 958(1“3) - 2315(1!\!11)

When population is used as the only criter-
ion, implying that the first four X values
are adequate in formulating the predictive
model, Eq. 2 assumes the form.

Eq. 2

¥, = -8321 + 7228(1nX)) - 7409(1nX,) Eq. 3
This modification results in the correlation
coefficient (R?) changing from 0.86 to
0.66.

An examination of these data leads to the
conclusion that disregard of variables other
than population produces less effect than
those resulting from seasonal variations,

TABLE 2. Eqmations for estimating dispersed pollutans comcemtrations

R’

Modi-

Parameter Unit Season Equation R*' fied
Total number of Thousands/ Fall Yi = 1402 + 135 (10X;) 0.66 0.52

coliform bacilli (Y;) 100 ml

Winter Yj =125 — 0.00227(X,) + 15.8(X)) 0.15 0.15

Spring  Yj = —8321 + 7228(1nX;) — 7409(1aX:) 086 066

Summer Y; = —1368 + 632(X.) + 5.75(Xs) 040 031

REN 7. G. D. SIMPSON aad L. W. Cuxris,

REFE CES of C Sewer Overflows and Surface

ANDERSON and R.

l.S.R.WBlllI.,R.
at. Pol. Con. Fed.

WoobwaArp, J.
914-916 (1964)

2. W.J. B and URCHAINE, J. W,
PO A 410416(19663‘

L
36:

3.R.Jnum,Dl’Kuvczvxmd . L
{ Wat. Pol. Con. Fed. 40: 112-119
(158
4.R.J anndR.D VAUGHAN, J. Wat.
Pol. Con. Fed. 38: 400409 (1966)
S. AMERICAN P Vons,WauvP
A:M of Urbdo Rawoff, UN Fg

lS Jn. 1969

!,fsaal’ol-ccn. Fed., Chicsgo, 1lL, Sept.
8. G. W. Rz and J G. CLEVELAN, Evdluation
of Dispersed Pollutiondl LoJa Am.Soc.
9. C. L. PALMER, Sew. Ind. Wastes 22: 154-156

1950
lo.C.( A)l.l(ll,] Wat. Pol. Con. Fed. 35:

L PAL
162-164 (1963).

11. R. O. SYLVESTER, An Ewgincering ond BEco-
logical

Sindy she Reb
Greon Lake, ’OTM'WMSWI:{

1960.
12, x.:un(!:g.;?..l Inst. Pub. Health Eag. 31:
13. H. S. Ony, Pd-dtd Co»pouu Andysis

ww&o&b
homa, Norman, 1969.




	p060
	p061

