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The Edwards Aquifer Ecosystem
The Heart of Texas
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Edwards Aquifer Region
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Edwards Aquifer Ecosystem

Home to over 50 plant and animal species
that live nowhere else in the world.

prings salamand
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gt
-,
.

Texas Blind salamander : & o ARAR. Fountain darters
(Eurycea rathbuni)




Edwards Aquifer Ecosystem

Providing the sole
source of drinking water
to more than 1.5 million
citizens...
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Edwards Aquifer Ecosystem

...and sustaining essential
freshwater flows to bays
and estuaries during times
of drought




EDWARDS PLATEAU HILL COUNTRY GULF COASTAL PLAIN
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Edwards Aquifer Ecosystem

Thin to non-existent Hill Country soils . . .
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... rapid open channel flow . ..




... provides minimal
filtration of pollutants
that enter the aquifer...




... combine to make the Edwards Aquifer more
vulnerable to pollution than any other major aquifer in
Texas.

INSIDE
EDWARDS AQUIFER
ENVIRONMENTALLY

SENSITIVE

RECHARGE ZONE




Edwards Aquifer Ecosystem

Rapid, unsustainable urbanization threatens pollution of
the Great Springs of Texas.




1991

Intersection of Interstate Highway 410 and San Pedro Avenue, San Antonio, Texas
illustrates population growth in Bexar County




Edwards_Aquifer
Contributing Zone

Bexar County, Texas

October 7, 2005
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Bexar County
Public Supply Wells Found to
Contain Chlorinated Solvents




Carbaryl and Diazinon in Barton Springs
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Edwards Aquifer Ecosystem
a treasure at risk

Overpumping of the aquifer also threatens the economic
and ecological health of the central Texas coast

San Marcos Springs
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Edwards Aquifer Ecosystem
A Treasure at Risk

Rapid, unsustainable urbanization is pushing
aquatic species to the brink of extinction

Barton Springs salamander with gas bubble dlﬁ




Edwards Aquifer Sustainability Initiative
A Need for Action

Current measures are
inadequate.

Structural controls often fail
to prevent pollution.




Edwards Aquifer Sustainability Initiative
A Need for Action

Current measures are
inadequate.

Increased impervious

cover increases
stormwater flows,
erosion, and flooding.




Pollutants found in Barton Springs
or Contributing Stream Sediments Above Levels
which are Toxic to Aquatic Life

Heavy Metals Pesticides Polyaromatic hydrocarbons

Arsenic P-P'-DDD Benzo(A)anthrocene
Cadmium P-P'-DDE Benzo(B)fluoranthene
Copper P-P-DDT Benzo(K)fluoranthene
Lead Aldrin Benzo(A)pyrene
Mercury Endrin Chrysene
Silver Heptachlor Epoxide Dibenz(AH)anthracene
Beta-BHC Fluoranthene
Delta-BHC Phenanthrene
Gamma-BHC (lindane) Pyrene
PCD
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Edwards Aquifer Sustainability Initiative
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Chamber of Commerce’s “New Century Economic
Report” confirms that a high quality environment is
necessary for a healthy economy







For more information about GEAA
and our member groups visit
www.AquiferAlliance.org

You may contact me:
Annalisa Peace

210-320-6294
annalisa@aquiferalliance.org




Sustainable Stormwater Management
for the Edwards Aquifer
.

... hot there yet
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Some issues with the current regulations

& Development may fail to follow the natural system of drainage
& recharge

& Stormwater management must be established AND stabilized
before construction

& Leak inspections conducted every 5 years; leaks fixed within 1
year

& Improper installation and lack of maintenance are typical
causes of BMP failures

& Site planning does not always lead development process
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Building to regulation — isolated, single purpose, spatially
dead BMP structures — and they may not work anyway
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& Sand filters are primary BMP, require regular
cleaning after storm events, fencing

& 10-15% of 3,000 BMPs are non-compliant
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Communities across US, internationally are implementing

LID as part of improved regulatory environment
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Villanova University traffic island N .
Portland OR streetscape swale C AN T
& Biofiltration may capture up to 100% rainfall

& Filters out 95% pollutants in plant + soil layer

& Special soil mix applied in areas of thin soils

& Applications: parking lot islands, filter strips, pre-treatment swales, rain
gardens
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LID methods ideally used in sequence for water quality

Farloesy and Rairnwater Infiltration Matural
Public ROV Sidewalle JEnD'S“ah ! Parous Parking Loz L CommerciallOfice Building ! arid Raisa Landseape
F P i - - o y i = o =

“stormwater treatment train” or recharge sequence
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LID principles for the Edwards Aquifer

& Respect the context of the Edwards Plateau and nearby Texas
Hill Country

& Balance growth with preservation of the natural drainage and
infiltration system

@ Take a systems approach to development, integrating water
planning from the onset

& Use every building project as an opportunity to improve
groundwater collection, quality and monitoring

& Integrate aquifer management into site programs through LID
multiple use projects
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Respect the context of the land
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Karst regions have special issues for LID

& Stormwater runoff carries pollutants from impervious roadways
and parking lots, which enter aquifer quickly through porous
karst.

& Stormwater in urbanizing karst regions tends to concentrate
water, eroding and destabilizing limestone bedrock.

@ Investigation of subsurface geology and avoidance of known
sinkhole areas important if considering use of infiltration
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Balance growth with preservation of the natural drainage
and infiltration system

- et AT e

75% of aquifer recharge infiltration occurs in streambeds

SUSTAINABLE STORMWATER FOR THE EDWARDS AQUIFER | TSA 2010 | GEAA | URBANBIOLOGY

41



Case study:
UNC Stormwater Master
Plan 2004

Taking a systems approach
to water protection from
the onset of new
development

)
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foomy 1

o » o R
Flgure -7 EIGHT-YEAR DEVELOPMENT FLAN SHOWING NEW BUILDNGE. TOFOGRAFHY AND
MIPERVIOUS BURFACE  (Jaly 2093)
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LID practices meet & beat federal, state regulations for
controlling runoff, improving water quality
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UNC
Stormwater Plan
Implementation

A .
& Rainwater harvested from roofs reduces detention requirements

& Floodplain functions restored to channelized stream
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Multipurpose campus space protects stream valley, saves
water & enriches community life
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Use every building as an opportunity — capture LEED

credits, save energy, integrate landscape

b .
).
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Water treatment integrated with green building —
Sldwell Fnends Mlddle School NW Washmgton DC
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Water treatment as part of curriculum
Opportunity for LEED ID credit + grant funding
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DRAWING BY ANDROPOGON ASSOCIATES LTD

- OUTDOOR CLASSROOM

CISTERN

POND

. RAIN GARDEN

WETLANDS FOR WASTEWATER TREATMENT

. TRICKLE FILTER WITH INTERPRETIVE DISPLAY
RAMP TO SECOND FLOOR ENTRY

. GREEN ROOF

o0~ Ut B
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Roof Leaders

Aeration Course

Trickle Filter
& Interpretive Kiosk

Binlogy Pond e "V
F QU T ...
Treatment Wetlands i =
Rain Garden “Hoed Lane” Basement Tanks and Filters
for Grey Waler Slarage
Rainwater Cistern

. Wastewater System

o Stormmwater System
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LID principles for the Edwards Aquifer

w

o

Respect the context of the Edwards Plateau and nearby Texas
Hill Country

Balance growth with preservation of the natural drainage and
infiltration system

Take a systems approach to development, integrating water
planning from the onset

Use every building project as an opportunity to improve
groundwater collection, quality and monitoring

Integrate aquifer management into site programs through LID
multiple use projects
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UTSA Main Campus w q E ———

Existing Conditions - Edwards Geology Edwards limestones
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UTSA Main Campus — campus core has large hardscape areas
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UTSA Main Campus — native landscape, maintained landscape
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UTSA 2009 Master Plan — dense building grid predominates
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First goal of aquifer management: protect stream recharge
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Location of linear LID features can protect aquifer recharge

—

w

£ . upland / plateau

upland slope / saddle

=1 _ -
stream valley P : -, , EB

LID stormwater planter
bicswale or hedgerow




Geologic features influence patterns of campus development
and inform the type of LID implementation

L - ' P
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Campus core and planned housing are over the
permeable Edwards limestone

& Clean water captured at source w
can be directly infiltrated

& Parking and vehicle use areas
should be minimized

I e, I~
i |1 1

natural vegetation | stream buffer | parking athletic fields housing complex campus

Lora
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Collected roof —
rainwater

Constructed wetland
/ planter - accepts sidewalk &
| soadway discharge

i . i ..

Tree trench with

Underground cistern

stores clean collected

~~ Dverflow to stormwater system runoff and roof discharge

& Rainwater from roofs is stored separately in cisterns for reuse

& Stormwater from sidewalks, paved surfaces must be treated with bioretention prior to recharge
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Proposed campus expansion, athletic fields and most
parking is located in less permeable limestones

& Water simply drains to pipes with
no treatment

:“s‘.:;_ 3 - —
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natural vegetation | stream buffer parking athletic fields hausing complex campus

Lore
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Treatment swales with amended soils for infiltration
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Proposed campus expansion, athletic fields and most
parking is located in less permeable limestones

& Runoff from sports fields receives
minimal treatment in grass swales

natural vegetation | stream buffer parking athletic fields housing complex campus

LA
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Hedgerow swales combine treatment with shade, habitat
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Using LID as “treatment train” will improve recharge amount,
improve water quality and integrate landscape + buildings

bioretention natural landscape parking lot biofiltration hedgerows green roofs + cisterns stormwater
swale + meadow meadow cover bioswale with direct discharge planters

||||||

\‘|
X \‘i!. ! -

Aada

| natural vegetation | stream buffer parking athletic fields housing complex campus

core
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Swales, bioretention & tree trenches used in combination
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