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>Energy flows into and out of the biosphere, within and
between organisms and their surroundings, where each
energy transfer leaves the system measurably less
capable of performing work;

> Material are moved by interactions of the hydrosphere,
atmosphere, and lithosphere, as well as the activities of
organisms and ecosystems. Specific essential elements
normally available in low or limiting concentrations have
led to more closed loop material flows, or material cycles,
of those elements required by life;

> Food chains/food webs, constrained and ordered by the
flow of matter and energy, grow: and develop to facilitate
the capture and dissipation of energy with the uptake and
conservation of essential elements

Additional Levels Can Hold
and Keep Energy in an
Ecosystem
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Energy Flows- human beings now control between
30% and 40% of the net primary productivity on earth

Material Flows- construction, mining and other
human earth moving processes are now estimated to
have surpassed glaciers, rivers, and other natural
processes in terms of quantities of materials moved
each year.

Systems Develop- What are the implications for
biodiversity, ecological productivity, and ecosystem
services (environmental quality maintenance) where
one species controls much of biosphere material and
process?




Material Flows:

New York City produces 13,000 tons of residential garbage each day;

NYC consumes about 1.2 billion gallons of water each day, and discharges
a like amount of wastewater to Long Island Sound, the Hudson, East, and
Harlem Rivers, and Jamaica Bay

The City produces somewhere between 12,000 and 15,000 tons of
construction and demolition debris each day

Every inch of runoff from the 307 square miles of the City moves about 5
billion gallons of stormwater into receiving waters

The combined sewer system discharges about 27 billion gallons of:
untreated wastewater into estuaries surrounding New York

To maintain the Port of New York and New Jersey, approximately 6 million
cubic yards of material a years needs to be dredged friom channels and
pierheads

Material Flows:

New York City Garbage:
2,500 tons of organic waste each day;

Between 600 and 1,200 cubic yards per day of waste
styrofoam;

About 2,000 tons of glass each day




> Plants on a 300 square foot roof at
the St. Simon Stock Convent

St. Simon Stock Grammar School-East
T View
_— ' . South View, past weather station
Plants are growing on about 30 cubic yards
of recycled expanded polystyrene, and 5
cubic yards of composted organics and




Ecology and Economics: the
Problem in Front of Us
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Energy Balance Equation

> Q7 (Net All-Wave Radiation) =

Q, (Sensible Heat)+ Qg (Latent Heat) + Q; (“Subsurface” Heat)

Ecology and Economics: the
Problem in Front of Us
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Additional Levels Can Provided
Emergent Properties which can
Hold and Keep Energy in an
Ecosystem

Partitioning

a component,
or adding a link
can increase

energy or material
s tRprichriab A Gl flow in the system

124 6. The Description

Material Flows In
NYC

> Residential Waste: 12,000 tons per day.
> Drinking Water: 1,200,000,000 gallons per day.
> Stormwater runoff: 5,000,000,000 gallon/in runoff




Material Flows:

New York City produces 13,000 tons of residential
garbage each day;

NYC consumes about 1.2 billion gallons of water
each day, and discharges a like amount of
wastewater to Long Island Sound, the Hudson, East,
and Harlem Rivers, and Jamaica Bay

The City of New York produces somewhere between
12 and 15,000 tons of construction and demolition
debris each day

Material Flows in
NYC

> Residential Waste at = $100/ ton & 12,000 tons per day = $1,200,000 per day
> Drinking Water: at $1.50/100 gallons for 1,200,000,000 gallons per day =
$18,000,000 per day

> Stormwater runoff: treated in WWTP at = $1.50/ 100 gal. For 5,000,000,000
gallen/in runoff = $80,000,000 per inch of stormwater




According to Vernadsky, Life on Earth has
Increased the Planetary Surface to the Scale

y

of Jupiter

Ecosystem growth and
development increases
biomass and energy
transfer (Unlanowicz)

Biotic surfaces increase
catalytic or free energy.
lowering capacity
(Kaufman)

Earth R= 4,000mi
2 x 108 sg.mi
Jupiter R=45,000mi
2.5 X 1019 sg.mi.

Plant Surface Area

Plant Leaf and Root Surfaces as
Multiples of Land Area of the Earth
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Bronx River Watershed| Soil Survey,

Bronx River Watershed
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New York City Soil & Water Conservation District

Part I: Glaciers
The Land on Which We Live

The top layer of Leng Island comes fram glaciers that came to Lang
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grealsst eﬂeleﬂt22 000 years aga and gave the [sland its terrain. Tha
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Glacial
History

Island, many of
the physical
properties of the
surface and
subsurface of the
environment
have been
established or
highly modified
by glacial
history
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Environmental Physical

Processes

SOil PhYSiCS Regulated by

. Plant-Soil
= Interactions

Soil Water holding-
capacity regulates
ecosystem growth
and development.
It is regulated by:

Infiltration
Macropores
Capillarity

DANIEL-HILLEL

C3,0 & Hugo Nau, Edgawater
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Lafayette St. Corridor
“Before”
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Lafayette St. Corridor “After”, capable of
capturing = 450,000 gallons of water (ten year
storm)
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SITE PLAM REPLICABILITY: Can It B2 Dane Anywheral
i Podustrtans
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ENY BEFORE & AFTER

BEFORE:

compacted urban
wasteland, ragweed
patch adjacent to a bus
depot, infilration rate <

a1 1/8”/hr.

AFTER:
stormwater capture

park, infiltration rate
12” - 24’ /hr.

e

lant:
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subsoils

Increasing
biomass to
improve
infiltration
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Tallman- finian

Flushing Creek
1896

The large saltmarsh of
Flushing Meadow gathered
nutrients for about five
thousand years until just
after the turn of the last
century

The great marsh was filled, in part by the Corona Ash Dump (above), run
by Fishhooks McCarthy from the beginning of the 1900’s through the
1930s, was famous for its grotesque presence on the landscape. The so-
called “Mount Corona” was a mountain of garbage that reached nearly
100 feet high.
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Park Watershed
Roadway Watershed
Surrounding Watershed

o 4% 2 3 ;
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270 acres
75 acres
860 acres

One and a half
square mile of
watershed
Surrounding
Flushing
Meadow

Will need to
capture and/or
infiltrate about
three and a half
million cubic
feet of water to
store each inch
of runoff
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Existing Conditions and Problems

Good water is the life of terrestrial lanscapes. Three structural
features of the twin lakes in Flushing Meadows negatively impact
the quality and quantity of water:

Ringed by roadways that cut the landscape off hydrologicaly
from surrounding ecological communities, while discharging
pollutants into the lakes, disturbing and disrupting habitat.

Stormwater is diverted out of the watershed. Less water
flowing in means a reduced flushing rate in terms of throughput,
as well as less water to support plant community growth.

High nutrient content in the underlying sediments from
historic salt marsh is compounded in Meadow Lake by the grassy
lake edge, attracting geese that deposit droppings and yet more
nutrients to the water.
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Eutrophication Indices-Hypereutrophic equals beyond Biotic

Oligotrophic Mesotrophic ~~ Eutrophic - Hypereutrophic Meadow & Willow Lakes
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Principles Informing Ecological Design
(Biogeochemical Enhancement)

Growth and Development Moves Natural
Systems Far from Thermodynamic Equilibrium

> Hypothesis: The Evolution of Terrestrial Life Increased Land
Surface Structural diversity.

> The Biota Increased the Filter & Exchange Area of the Earths
Surface. Life on Earth Has Changed the Hydroperiod of the
Terrestrial Biosphere.
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he Geometry of Ecological Enhancement
Increase in complexity/structural diversity

Lake Section
Today Proposed

Increase in Lake Edge Length and
the Number of Promontories and Coves

Increasing Lake Volume and
Benthic Structure and Habitat

Controlling Eresion

Fractalizing
Edges
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Increasing biomass to improve soil quality:

— Forest litter
leaf mold

Humus-mineral
mixture

Light, grayish-
brown, silt loam

Dark brown
firm clay

Deciduous
forest soil
(humid, mild climate)
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El Jardin del Paraiso
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Penn & Fountain Ave
Landfills
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