STORMWATER QUALITY

2.1 INTRODUCTION

Understanding treatment beginswith the knowledge of thewater to betreated, in this case ssormwater. Stormwater
ishighly variablewith respect to both flow rate and quality. Thisvariability affectsperformance. A thorough under-
standing of sormwater quality aids the selection, design, and maintenance of treatment systems. Conversdly, thelack
of understanding constrainsthe ability of the engineer to make cost and environmentally effectivedecisions. Inthe
fieldsof water and wastewater treatment, an array of processesallowsfor the most appropriate decision for each
gtuation. Theevolution of thisarray parallelsthegrowth of theengineer’ sunderstanding of the characteristicsof the
water treated. Thisisoccurring with scormwater trestment.

2.2 CHARACTERISTICS OF INTEREST

Regulated constituents

Theobjective of stormwater treatment isto reduce the concentrations of constituentsregulated in surface water,
groundwater, and sediment. Table 2.1 presents several regulated constituents, comparing allowablereceiving water
concentrationsto that typically observed in urban stormwater. Many constituentsare regul ated but without the ap-

TABLE 2.1
Regulated constituents — freshwater™''*

ACUTE STORM ACUTE STORM
CONSTITUENT  CRITERIA° WATER" | CONSTITUENT  CRITERIA  WATER
Cadmium 0.95t04.3 0.5t0 10 pH 6.5t09 55t08
Chromium 4to 16 10 to 200 Ammonia 13 to 180¢ 0.1to2
Copper 3.6t013 5to 150 Nitrate 10° 0.1to1
Iron 1,000 1,000 to Dieldrin 0.24 0.01t00.1

10,000
Lead 14 to 65 20 to 500 Chlordane 2.4 0.1to 10
Mercury 1.4 0.2t0 0.5 Chloropyrifos 0.083 <DLft0 0.10
Nickel 145 to 470 5to 150 TPH 108 1to15
Zinc 36to 120 15 to 600 Turbidity 5 to 10% above 50 to 100
background

a. ug/L except ammonia, nitrate, and TPH which are mg/L, and pH which is units

b. Commonly observed ranges as total metals

c. Metals criteria based on dissolved fraction and is a function of hardness

d. Dependent on pH and temperature; values are for pH of 6 to 7.5 and a temperature of 5 to 20°C
e. groundwater standard f. Detection limit g. Effluent standard
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plication of broadly applied numericlimits. Rather, de-
cisions are made specific to aparticular water body.
Congtituentsthat are often regulated in thismanner in-
clude phosphorus, nitrogen, oil and grease, petroleum
hydrocarbons, and floatabledebris. Insome casesnu-
mericlimitsare placed onthedischargeinstead, acom-
mon approach with petroleum hydrocarbons.

Nutrients such as phosphorus and nitrogen are regu-
lated to prevent excessive plant or algal productivity.
Inlakesand estuariesthiscommonly takestheform of
excessivegrowthsof freefloating algae and emergent
weedsin shallow areas. In streams, excess nutrients
cause undesirable growths of periphyton on channel
beds. Guidelines have been devel oped.14

Similarly, floatable debrisisaregul ated pollutant to the
extent that it affectsthe aesthetics of thereceiving wa-
ter. Moreover, debris may contribute metals, anthro-
pogenic organics, and oxygen demand to thereceiving
water. It may serveassubstratefor the growth of bac-
teria. Debrisincludesrefuse contributed by adisposal-
oriented society and natural organic material such as
leavesand pineneedles.

Whiletemperatureisaregul ated congtituent, sormwater
treatment processes cannot mitigate the effect of im-
pervious surfacesthat may elevate thetemperature of
stormwater. Furthermore, stormwater treatment pro-
cesseswith wet poolsmay raisereceiving water tem-
peratures (Chapter 5).

Freshwater sediment criteriahave not been adopted by
the USEPA or by many statesor provinces. However,
guiddineshavebeen devel oped by variousagenciesof -
tenfor the purposesof controlling thedisposal of dredge
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congst of amatrix of concentrationsfor dternativelev-
elsof toxicity suchas” no effect,” “lowest effect,” and
“severeeffect.” Table 2.2 presentsrangesfor severd
condituentsat the*lowest effect” threshold. Theranges
areacompositeof thecited guidelines. Also presented
inTable 2.2 are concentrationsin sediments observed
in stormwater wet ponds, swales, and wetlands. The
comparisonindicatesthat sedimentsintreatment facili-
tiescan exceed desirablelevels.

TABLE 2.2
Regulated constituents — freshwater sedi ment®

CONSTITUENT CRITERIA SEDIMENT
Cadmium 0.2t0 0.6 0.2to2
Chromium 25t0 50 0.08
Copper 15to0 30 10to 150
Nickel 20to 35 5t045
zZinc 100 to 150 50 to 400

a mg/Kg

Under standing system per for mance

Many characteristics of stormwater quality affect the
performance of atreatment system. Concentration af-
fectsremoval efficiency: generally the greater the con-
centration the higher the efficiency. Loading affectsfa
cility sizing and/or mai ntenance frequency depending
upon thetypeof treatment system.

Assedimentation isone of the primary mechanisms of
pollutant removal, characteristics of the particul ate sol -
idsareof interest. Theseinclude settling velocity and
chemicd digtributions. Thesettling velocity distribution
hasadirect bearing on treatment efficiency. Theextent
towhichthisdistribution variesbetween stesaswell as
between stormsmay beamajor factor in the observed
variationintheperformanceefficiency of trestment sys-
tems.

A pollutant may not beevenly distributed acrossthesize
distribution of the particulate solids. Many pollutantsare
associated morewiththe smaller particulatesolids. This
meansthat theremoval of apollutant may belessthan
theremoval of the particul ate solids by the treatment
process, given theability toremovethelarger particles.
Of relevanceto oil/water separatorsistherisedistribu-
tion of dispersed petroleum droplets.

A distinction is made between the dissol ved and par-
ticulate formsof each pollutant. Thisdistinctionisby
conventionrather than by achemica form or character-
igtic. “dissolved” isdefined asthat which passesthrough
alaboratory filter, commonly 0.45 microns. “Particles’



