CLIMATE

4.1 INTRODUCTION

Temperature affects physical (Chapter 7), chemical (Chapters3, 11, and 12), and biological (Chapter 13) pro-
cesses. Within thetemperature range common to sormwater, theviscosity of water differssignificantly. Theviscosity
of cold water isgreater than warm water, leading to s ower rates of flow through filter mediaand soil, with complete
termination should total freezing occur. The settling rate of particles decreasesby about 40 percent with adecrease
intemperaturefrom 25°to 5°C. Biological ratesdecrease by afactor of two with each 10°C declineintemperature.
Below 15°C, ratesof nitrification and denitrification decrease significantly with bacteriaessentialy inactive below
5°C. Chloridesfromdeicing salt and traction sand may affect treatment performancein cold climates.

Rainfall intensity and in turn washoff rates affect the carrying capacity of stormwater. Regionswith high average
rainfal intensitiesmay havehigher pollutant concentrationsthan regionswith milder climates.®° Higher runoff rates
may affect the hydraulic efficiency of wet basins. Wet basinsinregionswith high rainfal intensitiesand correspond-
ingly highinflow ratesare more susceptibleto short-circuiting. Theinter-event timebetween ssormsisaconsderation
inthesizing of treatment systems. Arbitrarily specifying an emptying timewithout considering the length of time
between stormsmay |ead to under or oversized facilitiesdepending on theregion and treatment system. Wind speed
and direction may affect the hydraulic efficiency and thereforethe performance of wet ponds and constructed wet-
lands. Wet basi ns sheltered from the wind during the summer aremore susceptibleto thermal stratification. Climate
affectstheavailability of dry-season flow and thereforethefeasibility of systems dependent onwater such asgrass
swales, wet ponds, and constructed wetlands. Relationships between climate, and the design and performance of
stormwater trestment systemsareintroduced in Chapter 4, and presented in detail in other chapters.

4.2 CLIMATIC REGIONS

Simplisticaly, climatesmay bedivided into five broad types: cold, temperate, semi-arid, semi-tropical, and tropical.
Temperaterefersto regionswhich experiences sufficient rainfal in volumeand timing that irrigation of vegetation or
retention or freezing of awet pool. Regionsidentified ashaving cold climates experience winter freezing; wherethe
washoff of deicing salt and freezing conditionsaffect performance and choice of treatment systems. Semi-arid refers
to areaswherethelack of water affectsdecisons. The semi-tropica southeast changeslittle seasondly and therefore
perhapsperformanceaswell. Water availability isnot anissue. Thefocusof thebook istemperateregions. Specia
consderationisgiven hereandinsevera chaptersto threeof the additiona climatic types, indicating how processes
might differ and how design criteriamight bemodified accordingly. Tropica regionsarenot considered.
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Chapter 4.

Annud rainfal andrainfdl patternsfor the United States
areshownin Figures4.1 and 4.2 respectively. Figure
4.3 presentsthe mean number of annua runoff events.
Thefigure overstatesthe number of eventsin cold cli-
mates since preci pitation eventsin thewinter occur as
snow. Figures4.4 and 4.5 identify the mean monthly
temperaturesfor January and July. The graphicspro-
videingght asto how performance may differ between
climateregionsand thetransferability of dataand expe-
riences between climateregions.

Coldregions

Cold regionscan be defined by Figures4.6 through 4.8.
Figure4.6 presentsair freezing index values, which are
the cumulative degree-days below 32°F (0°C). It has
been suggested that ice cover may occur on lakesin
regionswith valuesgreater than 100.23* Figures4.7 and
4.8 present annua snowfall depthsand length of freeze
freeperiod. Figures4.9through 4.11 arerelevant to the
question of how deep treatment systemsmust be placed
subsurfaceto avoid freezing, for examples, fine-media
filtersand wet vaults. Theinformation provides perspec-
tive. Moredefinitivedataavail able by state or province
should be consulted.

| ssues: Table4.1listsissuesfacing trestment inclimate
regionswheresubstantial freezing occurs. Thetableex-
pands on summaries provided by others,1333.1400.1540.1634,
1677.1716,1738,1742.1881 Cagytion is warranted with many of
the suggestionsgiven lack of field experience. M ost of
the adjustmentsin Table4.1 are discussed morefully
elsewhere in the book. These discussions should be
consulted inasmuch as someadjustments may conflict,
beinappropriate, or of inconsequentia valuein certain
Situations. Someissuesmay be overstated.

Sormwater quality: Of particular concernistheuse
of dacingsdts, inparticular sodium chloride. Heavy met-
alsin the presence of chloride tend towardsthe dis-
solved state but low temperaturesareamajor factor as
well (Chapter 2). Sediment concentrationsmay bemuch
greater inthe spring melt dueto the use of traction sand
and/or the extended period of atmospheric deposition
onsnow piles. Thespring melt may represent adispro-
portional fraction of thetotal annual |oading of many

pollutants. Chloridedeicing sdltsmay includean anticaking
amendment that containscyanide (Chapter 2).

Basins. Ponds may be preferred by default giveninad-
equaciesand risksof freezing attendant to other systems
such asswaesand fine-mediafilters. Although the per-
formance of pondsmay degradein comparison to ponds
intemperatureregions, their performance may be better
thanthedternatives.

High concentrations of chloridein the melt water may
causesdinedratificationinthewinter and spring melts
(Chapter 5) and toxicity (Chapter 13). It iscommonly
believed that lower performance occursduring melts.
Whilealegitimateconcern, fidd sudiessuggest that [ower
performance may be due more to bottom scour than
degraded removal processes. Chapter 7 exploresthis
agpect fully. Solubilization of particulate metal sand phos-
phorusmay occur, whichisexamined in Chapter 12.

Depending on several factors, in particular wet pool
depth, drtification may remain through the summer, cre-
ating essentialy apermanent dead zoneat the bottom of
wet pondsand vaults. Thisdecreaseshydraulic efficiency
(Chapter 5) and may adversdly affect theremovd of dis-
solved pollutants (Chapters 12). High chloride concen-
trations may betoxic to wetland plants (Chapter 13).

Swalesand filter strips: Thewinter adversely affects
the condition of thegrass, reducing itseffectivenessdur-
ing spring melt unlesssignificant infiltration occurs.

Filtersandinfiltration: Thesetwo typesof treatment
systemsrespond smilarly. Fine-mediainfilterswill likely
freeze unlessplaced bel ow thefrost line. Organic media
ismost susceptableto freezing asit retainsmore mois-
ture. If aspelletsor asmilar form the organic mediamay
loseitsstructurd integrity.

Likefine-mediafilters, soilsmay freeze. However, asex-
plainedin Chapter 12 soilsdo not freeze completely. Gen-
erally, the coarser the soil thelessthe effect of freezing.
Similarly, freezing of filter mediamay be avoided with
coarse media but performance may decrease accord-
ingly. Theremay be other reasonsto avoid either system
asexplainedin therespective chapters.



