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reported on, less commonly spoken about is the degradation of surface and subsurface \gatefs by dischar
wastewaters into the commosisrface and subsurface waters. Instead we have long hid behind the euphen
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disruptors, prescriptions, and personal care products (EDC/PPCPs) resulting from our science, technolog
consumer culture. Even advanced municipal secondary \Wwastevetedoes little to remove contaminants
which have inimical ecological effects at parts per million, parts per billion, and even parts per trillion level
Recent research has found that domestic wastewater must be treatgomateristendaydo removerace
contaminantsAs treatment to that degree presently carries a very large ecological footprint we must find o
ways to remove contaminants or face continued degradation of our surface and subsurface waters. Be it
community releagieffluents into surface waters, or a single family dwelling discharging even most Type Il
effluent into an aquifer, a discharge into the commons carries with it a very high ecological price. The enc
pipe is NOT the end of the problem; it isyrtbeebeginning of the commons. Treagmeémtispersaiay be

by centralized or decentralimethodologie3 o avoid inimical ecological effetdseoreleadmowever,

wastewater must be either treated to near drinking water biaphgsémnechainal meansr exposed to

vast surface areas which supply attachment locations for microbial and invertebrate communities, and tim
the aquatic organisms to digest the tens of thousands of differing cayepentralized dispersal is an
ecologicatperative, consequently the future of wastewater management.

Productivity of surface waters highly varieteleates ofNorth America have a high degree of
naturalariability in productivity. Even without anthropogenic influences sontedalkes@aactivelue to
theirgeanorphologyShallow lakes tend to be much more productive given the same nutrient input than do
deep lakes. For Exanieida Lake New Yorkaslongexhibited summer algae blooms that are
characteristic oberlyenribied(hypereutrophigyates. French voyagers called Oneida "le lac vert" (the green
lake) and colonial travelers refused tdfrdninkt for fear of contracting "lake fevéreé r Y R G| Re [ 11~



e R "~ 1 R e F'eKamath Lpke mmydrihéalifornia is another example of dhakeas eutrophic well
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in reference to frequent algae blooms

History of our knowledg&e havkmnownanecdotally for centutiest the introduction of wastewaters be
theyof domestior agriculturadrigin into lake®sults in an increase in productivity, and a shift in species
composition. The history of the sciesomswvhat more recent éxgeds hundred years.” By 195@he
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PreEuropean settlemeéefore European agriculturists settled in North America, there wasaineut the
order of magnitude of animal biomass as there Bonm&rly mammaligiomass was dispersed though out
the continenDung wawvidely deposid, and runofiitered through forest and grassland soils, with the last
vestiges of contaminants rethioy¢heonce extensiwetlandsAquatic communities, be they fresh or saline
did not evolve receiving large quantities of complexed nutrients.

PresentNow much of tHeumarpopulation lives near rivers andastaicareas in large agglomerations.
There is as much manure produced in the San Fernando Valley by dairy herds @sioynigarttans os
Angeles are&urface discharge, brevédringlacustrinaeyr oceaeanicof wastewatewasleemed to kse
satisfactorgolution Ashuman pagations increasgdNorth Americéhe effecvf wastewater discharges
uponsurface waters has been typically harmful.

Changes in Fresh Wateake become eutrophic, even hypereutrophic with concomitant species shift to that «
beneficial algae tat of often toxic blue green algal spécesred dissolvexygen levels are frequently
characteristaf dense algal populationaring periods of bright sunlight, oxygen production can super saturat:
surface waters. During periods of darkgassespiration can reduce oxygen levels precigisiodiyidual

algal cellsenesce, they siokhe bottom where bactepapulations feed on them. Bactespiration can

reduce dissolved oxygen level to the point of being toxic tofothes. life



Lakes Huron, Erie, & Ontario in 2003, showing dense algae blooms
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A view of the bltgreen algae bloom affecting Taihu Lake in Wuxi, the second largest city of eastern Chir
Jiangsu pvince odune 1, 20(0Hlans ar spend US$14.5 billion to clean updakesipa Press file

Changes in Marine Waténsreasing dischargesotstal waters alsalevastatinghifting the basis of
the food web from that of green algae anchdiad that of dinoflagellat€sastal waters do not process



excessive nutrients well unless they are in an elemental form such as occurs wiipppxetiaigly
75% of commercially important ocean fish species dependetinatisdifeshistry on coastal and
estuarine waterblreaone of the mamtrogenousomponents of urif&s been found to differentially
favor dinoflagellates over that of diatenas example of but one mecKasim

The sheer quantity of nutrients coming fratrhksalsobecome a problem/hen nitrogen to
phosphorus to silica ratios become skewed, species and taxa of phytoplankton utilized by economically
beneficial species of fish and shellfish cease to liioomesise disruptions ocdtigrows worse thithe
addition of the wastes from each animal, from each human, from each subudvap feviiizer is

addedvhere runoff occurdndit”
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[7] Very Low Impact (<1.4) [[] Medium Impact (4.95-8.47)

[ High Impact (12-15.52)

O Lowlmpac_t(1.4—4.95) [[] Medium High Impact (847-12) M Very High Impact (>15.52)

alr|l wry 411

R N m ffdringvapiables

1 wm| 1

Sources: Benjamin S. Halpern, National Center for Ecological Analysis a/StBywttitesiel&uary 2008: Vol. 319. no. 5865, pp9S48
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Harmful Algal bloom off of Norway
SourceNASA image caoesy Jeff SchmaMODIS Land Rapid Response atddASA GSFC

Pseudaitzschidloomoff Vancouver Islawdich releases domoic acid


http://rapidfire.sci.gsfc.nasa.gov/

