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EIZBENTS HAVING SUBST,ANTIAL ( 10 TIMES) 
STRENGTH DIFTEEENCES BETWEEN DIF'EERENT 

LAND-USE SAM PUS^^ (rng/kg) ' 

Commercial 

0 2 

0.5 

100 

0.5 

50 

Indus t r ia l  

2 

5 

200 

5 

50 

Element 

Beryllium 

Fluorine 

Strontium 

U r a n i u m  

Vanadium 

Residential 

0.2 

1 

1000 

2 

5 
L 



EIEMENTS HAVING SUBSTANTIAL ( 10 TIMES) 
WADING DIF!FERENCES B;EIIWEEN DIF- 

FERENT LAND-USE s-19 

Element 

Antimony 

Bar ium 

chr0mi1.m 

Cobalt 

Fluorine 

H O ~  nim 

lb/curb mile 

Commercial 

0 001 

0.058 

0.029 

O 001 

0.001 

0 001 

1.4 

0 . 001 
0 001 

0 . 015 
o OOI 

0.029 

0.14 

0.001 

0.058 

Residential 

0.002 

0.240 

0.240 

0.006 

0 .OOl 

0.006 

Indus t r i a l  

. 0.014 

0.56 

1.4 

O . 014 
0 . 014 
0.028 

14 

0.014 

0.056 

0.28 

0. 056 

0.56 

1.4 

0 . 014 
2.8 

Lead 

Lithium 

Molybdenium 

Nickel 

Scandium 

Strontium 

Sulfur 

Uranium 

Zirconium 

2.4 

0.006 

0.024 

0.12 

0. 006 

1.2 

0.60 

0 . 002 
0.60 



the highest stren&hs measured -as_mg/kg. The milligrams per kilogram 

a t  being the  milligrams of specif ic  pollutant contdned i n  one kilo- 

gram of s t r e e t  surface contaminants. 

C i t i e s  with high part iculate  loadings were a lso  found t o  have 

high metal loadings. 2o This would seem reasonable considering most 

c i t i e s  with high part iculate  loadings have high concentrations of in- 

dustry which would yield the high metal loadings. O f  the  metals, copper, 

cadmium,lead and zinc a re  suff ic ient ly  solubze t o  produce toxic e f fec t s  

t o  some aquatic l i f e  with the necessaryg conditions present. It coiiLd be 

assumed t h a t  under cer tain conditions the  concentrations of heavy metals 

could build up over time t o  reach tox ic i ty  levels .  These conditions, 

unfortunately, can be found t o  ex i s t  i n  many cases. The most dramatic 

toxic ef fec ts  of metals most l ike ly  occur when runoff is discharged %n- 

t o  quiescent water where it is allowed t o  accumulate t o  toxic  concen- 

trationsmZ1 The problem of heavy metals contained i n  urban runoff is 

serious as the reduction of these metals a t  t h e i r  sources, would be an 

almost impossible task. One major source of these metals is the auto- 

mobile. The exhaust gases produced by the  in te rna l  combustion engine 

contain the various heavy metals. Effor ts  and techniques t o  remove 

these metals have just  begun. Lead-free gas is one technique employed 

t o  remove the lead from exhaust gases. Other heavy metals a re  still 

present and w i l l  have t o  be deal t .  with eventually. 

Nutrients i n  s t r e e t  surface contaminants a r e  basical ly of four 

tsmes. These organic materials can be c lass i f ied  as: 

1. Greases and o i l s  from vehicles (including exhaust hydm- 
carbons) 

2. Bird and other animal wastes 



3. Food l i t t e r  - 
4.. Organic materials consisting of wood, leaves, grasses, 

and other vegetation wastes 

These organic materials can produce hi& biological oxygen demand i n  re- 

ceiving waters. T h i s  decreases the oxygen levels  i n  these waters, 

which can lead t o  the  death of aquatic l i f e .  Greases and o i l s  were the 

most prevalent organic materials. These pollutants,  l i k e  the high 

heavy metal concentrations, have as t h e i r  main source the vehicles 

u t i l i z ing  the s t ree ts .  W vehicles deposit greases and o i l s  t o  some 

extent on the s t r e e t  surfaces. The quant i t ies  deposited vary according 

t o  the individual vehicle. P i t t  and Amy22 found grease and o i l  loadings 

ranging from 32.8 lb/curb mile f o r  indus t r i a l  areas t o  4.90 lb/curb mile 

fo r  commercial areas. Residential areas  had a reported loading of 18.6 

lb/curb mile. 

A t o t a l  oxygen demand of 208.5 lb/curb mile was reported by 

23 Sartor, Boyd and Agardy . This includes BOD COD and vo la t i l e  solids. 5' 
This oxygen demand is an average f o r  the  c i t i e s  which were studied. 

Algal nutrients were found consisting of phosphates, n i t r a tes ,  and 

Kjeldahl nitrogen. K jeldahl nitrogen had the  highest loading according 

24 t o  Sartor, Boyd, and Agardy. This agreed with the  findings of P i t t  

and ~m~~~ f o r  c i t y  s t ree ts .  Table 5 gives the  findings of P i t t  and Amy 26 

f o r  three types of roadways. The c i t y  s t r e e t  samples have the highest 
- 

reported values of BOD COD, NO , N, C r  , Fe, Pb, and Zn. The c i t y  5 ' 3 
s t r ee t s  yere commercial area s t r e e t s  w i t h  high volumes of t r a f f i c .  It 

is interest ing t o  note t ha t  P i t t  A d  ~m~~~ report  t h a t  rural  roads have 

high phosphate loadings with K jeldahl nitrogen second highest. The ques- 

t ion a r i ses  as t o  whether t h i s  is due t o  the  increased use of f e r t i l i a e r s  



COMPARISON OF LOADINGS OF DIFFXRENT TYPES OF 
ROADWAYS FOR COMMON P 0 U U T I O N  PARAMETERS 

AND CERTAIN HEAVY METAIS27 

Parameter 

BOD 5 
COD 

m 

PO; 

NO; 
N 

Cd 

Cr 

Cu 

Fe 

Mn 

Ni 

Pb 

Sr 

Zn 

lb/curb mile 

Highway 

15 

299 

1.32 

0.23 

4.22 

0.058 

1.20 

0.26 

136 

2.39 

0.68 

3.17 

0.32 

1.24 

City Street 

.18 

95 

I 1 

0.043 

2.4 

0 . 0037 

0 231 

0 . 129 

24.4 

0.468 

0.040 

1.66 

0.022 

0.409 

R u r a l  Road 

2.4 

77 

3.0 

0.22 

0.79 

0 

0 34 

0.06 

36 

1.35 

0.16 

0.10 

0.078 

0.11 



in rural areas? 
_. - - 

Increases in nitrogen and phosphorus loadings have been observed 

in the Spring and F a l l .  This would seem to indicate that fertilization 

was contributing to these increases. However, studies reported by 

Kleusner and bez9 using artificially generated precipitation indicated 

that runoff from established lawns in the Madison, Wisconsin, area 

would occur only under unusually heavy rainfall conditions. It would 

appear that fertilization is not a contributing source of phosphates 

and nitrogen to residential runoff. Under the appropriate conditions, 

fertilizing could contribute to the water pollution problem. These 

conditions include high precipitation rates and possibly high fertili- 

zation rates. 

Pesticides are found in street surface contaminants to some ex- 

tent. Those detected were p ,p - DDD, p,p - Dm, Dieldrin, and PCBrn 
These are organic pesticides which will decompose in the environment. 

PCB is not a pesticide as such but has many pesticide properties. The 

interpretati~n~of observed pesticide levels is difficult indeed. 30 The 

levels, which are acceptable for various pesticides, are difficult to 

determine and the subject of much controversy. Pesticide concentrations 

show no variations with land use. Data reported by Saztor and Boyd 31 

showed no recognizable patterns of pesticide distribution with land use. 

There has not been much study on pesticides effects on water environments. 

Much study has been done on pesticides effects in soil environments. The 

effects of pesticides in -tic environments are largely a matter of 

speculation. Certainly, at some (undetermined as of now) levels, detri- 

mental effects do occur. Pesticides are present thmughout our eco- 


