The “Old Era” of Water Pollution

© University of Connecticut. Adapted with permission from the University of Connecticut.

Education for Municipal Officials

onpa mt
*What: Educational program

*Who: land use decision makers

* Message: Relationship between land use
and water resource protection

* Hudson River Estuary Program: Expands
NEMO to include biodiversity, open space,

. A
climate change L

2

© University of Connecticut. Adapted with permission from the University of Connecticut.

ocal Land Use Decision Making:
ducational Challenges

* Legal Mandates
¢ Full Plate
¢ High Turnover

¢ Complexity of
Environmental Issues

* Tracking of Cumulative Impacts

© University of Connecticut. Adapted with permission from the University of Connecticut.

What We Are Going to Discuss...

1. Development Impacts on Water Resources

2. Using Watersheds as a Management
Framework

3. Reducing Impacts from Development
(Imperviousness)

4. A Strategy for Protecting Resources

© University of Connecticut. Adapted with permission from the University of Connecticut.




+~ Development Impacts on the
Water Cycle

~

© University of Connecticut. Adapted with permission from the University of Connecticut. 8

The Effects of Urbanization " Development Impacts on
) % Water Quantity

Trout
Brook?!!

Decreased ground water levels

© University of Connecticut. Adapted with permission from the University of Connecticut. 9 © University of Connecticut. Adapted with permission from the University of Connecticut. 10

Development Impacts on Water
Quality Decreased quality| |

Nutrients
Sediment
Pathogens

« Nitrogen
¢ Phosphorus

Organic Materials Needed for bl h
. : *Needed for plant growt

Toxic Contaminants « BUT - Elevated levels: !
Deicing Constituents * Cause health hazard in drinking water
Debris * Stimulate excessive aquatic plant growth

*Result in lower dissolved oxygen levels
Freshwater Impacts Sources: animal waste, fertilizers, failing
tress i issi

© University of Connecticut. Adapted with permission from the University of Connecticut. 11 © University of Connecticut. Adapted with permission from the University of Connecticut.




* Eroded soil
e Sand

*Smothers aquatic habitat
¢ Carries pollutants

* Reduces water clarity
Sources: road sand, construction sites,
agricultural fields, disturbed areas

© University of Connecticut. Adapted with permission from the University of Connecticut. 13
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* Grass clippings
¢ Leaves
¢ Pet waste

¢ Deplete oxygen from streams, lakes & rivers
e Impacts aquatic life

Sources: animal waste, yard and landscaping
waste, street litter.

A ! Pollutants in Polluted Runoff

AP

Pathogens e _

* Bacteria g
* Viruses S _
« Associated with fecal matter
+Cause beach closures

« Cause shellfish bed closureé

Sources: failing septic systems, animal waste,
combined sewer overflows, marine sanitation

© University olE onnecticut. Adapted with permission from the University of Connecticut. 14

Kingston Poirt - Hudson River

* Heavy metals
¢ Pesticides
*Threaten health of aquatic life
*Threaten health of human life
* Resistant to breakdown

Sources: industrial, commercial, household
and agricultural chemicals; auto emissions

© University of Connecticut. Adapted with permission from the University of Connecticut. 16

Constituents

* Salts
* Sediments :
* Used on roads, parking lots, driveways

* Harmful effects on water, soil and vegetation
¢ Large release during spring snowmelt

Sources: road salt & sand, antifreeze agents

* Plastics
¢ Trash

e Threaten aquatl life
* Detract from recreational us
* Diminish aesthetic values

Sources: illegal dumping, street litter, beach
litter, boating waste

© University of Connecticut. Adapted with permission from the University of Connecticut. 1
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}\ ‘-*- Pollutants in Polluted Runoff
_' \1

Za >,

Habitat
Impacts

* Stormwater ¢
« freshwater

* brackish & tldal wetlands -

¢ Alters hydrology
¢ Alters salinity
* Encourages invasive species

Sources: Stormwater, roof runoff, septic systems

¢ Increase in water
temperature

* Harms native species ; '
* Helps nonnative species to spread

Sources:

 runoff from heat-absorbing impervious surfaces
*removal of streamside vegetation

*shallow water impoundments

*decreased base flow due to water withdrawal

Using Watersheds as a

What is a Watershed?

Area of
land
that
drains
toa
single
outlet

© University of Connecticut. Adapted with permission from the University of Connecticut. 22

Hudson River Estuary Watershed
& Major Sub-watersheds

© University of C:
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Thinking in Watersheds: A(':ILHW:'“ In order to manage NPS...
| It takes communication! - What is an Aquifer?

* Geologic formation that can yield a
usable
amount
of water

* Inter-board
communication
Town/Village/City;
Planning; Zoning;
CAC

¢ Inter-department
communication

¢ Inter-municipal
cooperation




Land Cover: Hudson River Estuary Watershed
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A\
r" .""fj Land Cover vs. Land Use
\ USE = what is practiced, permitted,

or planned (example: Recreational)

COVER = what is phys
(example: Forested)

© University of Connecticut. Adapted with permission from the University of Connecticut. 35

ng Impacts from Development

=
=

INTENSITY OF LAND USE

WATER QUALITY PROBLEMS

© University of Connecticut. Adapted with permission from the University of Connecticut. 32
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Derivation of Land Cover from
Satellite Imagery

© University of Connecticut. Adapted with permission from the University of Connecticut.

Satellite-derived Land Cover.
Resolution = 30 meter pixels.

| 1" §
© University of Connecticut. Adapted with permission from the University of Connecticut.
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Forested and Wetlands

Grouped Land Cover Categories

Open Water
Developed

Forested & Wetlands s
... Agriculture & Open Space

Polluted runoff from
Forests & Wetlands

Nutrients:
Pathogens: animal waste
Sediment: erosion from logging operations
Toxlc:
Debrls:
Thermal: removal of streamside vegetation

© University of Connecticut. Adapted with permission from the University of Connecticut. 40

What to Polluted runoff from
Agriculture & Open

Look For: Space areas

: fertilizer - farms, parks, golf courses

Pathogens: domestic a| & wildlife waste
Sediment: erosion - a; { i ;

Toxic: 5
Debris:
Thermal:

goll course




\ Residential

Commercial & Industrial

INTENSITY OF LAND USE

AMOUNT OF IMPERVIOUS SURFACE

>

WATER QUALITY PROBLEMS

© University of Connecticut. Adapted with permission from the University of Connecticut.
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What to
Look For:

Polluted runo
Residential ar

Nutrients: law tic S)
Pathogens: sept stems, pet waste

Sediment: construction, road sand, erosion

from lawns & gardens
Toxic: household products, pesticides
Debris: litter & illegal dumping

Thermal: heated runo'ff, removal oftstreamside

nt's

permission from the Univetsity of Connecticut.

© University of Connecticut. Adapted

Polluted runoff from
Commercial & Industrial

Nutrients: acid rain & ca B

Pathogens: malfunctioning or overloa seti
systems & lagoons

Sediment: construction, road sand, roadsides
Toxic: auto emissions, industrial pollutants
Debris: litter & illegal dumping

Thermal: heated runoff, streamside
i impoundments

6

© University of Connecticut. Adapted with permission from the University of Connecticut.




Impervious Surfaces

e Surface for
accumulate

« Direct route for pollutants to
waterways

© University of Connecticut. Adapted with permission from the University of Connecticut.
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mperviousness

Adapted from Schueler et. al., 1992 & 2003
- 80
E 10
ﬁsn
&
2 50
E4n
E., Degraded
2
5 20 ﬁ Impacted
10
S G Protected
Stream Degradation |I' >

© University of Connecticut. Adapted with permission from the University of Connecticut.
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Imperviousness varies by use

0-5% 0-15% 5-65%

© University of Connecticut. Adapted with permission from the University of Connecticut.

50 - 95%

51

IMPERVIOUS
SURFACE
BUILDOUT
ANALYSIS

EXISTING
CONDITIONS

4

N b ¢ K
L LV L

PERCENT

O >25%
[]10to 24.9%
] 0t09.9%

E) University of Connecticut. Adapted with permission from the University of Connecticut.

1 IMPERVIOUS |

53

© University of Connecticut. Adapted with permission from the University of Connecticut.

IMPERVIOUS
SURFACE
BUILDOUT
ANALYSIS

PROJECTED
CONDITIONS

¢

o

PERCENT

7 IMPERVIOUS
: 0 >25%
X 0110 to 24.9%
2 0t09.9%

© University of Connecticut. Adapted with permission from the University of Connecticut.
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- So What Are We
Supposed to Do?

© University of Connecticut. Adapted with permission from the University of Connecticut.

Three-tiered Strategy for
Coping with Polluted Runoff

1. Natural Resource Based Planning
2. Site Design

3. Best Management Practices

© University of Connecticut. Adapted with permission from the University of Connecticut. 57

N
; .-—-— atural Resource Inventory

The foundation of natural
resource-based planning

Strategy for Reducing Impacts
from Development

1.Natural Resource Based Planning

@ * Inventory community resources

* Open space/economic
development plan

@  Comprehensive plan update

* Watershed plan

* Change regulations

© University of Connecticut. Adapted with permission from the University of Connecticut. 58

CMM'] Conducting a Community

Resource Inventory

First step in preparing for
your community’s future...

Conservation
Commissions/CACs
are charged with
conducting natural
resource Inventorles

© University of Connecticut. Adapted with permission from the University of Connecticut. 60

10



Open Space Planning

Local Open Space
. Planning

Town Board

Planning
Board

/
Conservation
Advisory Councll

A

© University of Connecticut. Adapted with permission from the University of Connecticut. 61

"% 4 _Land Use Plans are blueprints
| for regulations & policies

—

- -1
© University of Connecticut. Adapted with permission from the University of Connecticut.

Environmental Resources: Town of Wappinger
Comprehensive Plan

Goal: Encourage the preservation of environmentally significant features.

Objectives:

A. Establish and preserve open space corridors along Wappinger Creek, Sprout
Creek and the Hudson River, and improve access to these resources.

B. Regulate the development of floodplains, wetlands, stream corridors, steep
slopes, and ridge lines to ensure minimal disruption of their environmental
functions and scenic qualities.

C. Preserve the quality and quantity of the Town’s surface and groundwater
resources through land use regulation, monitoring, testing and promotion of
water-saving systems.

D. Protect surface water quality through regulation of stormwater runoff,
particularly through new construction, and through rigorous enforcement.

E. Develop a system of central utilities that will protect water resources by
reducing the number of failing septic systems.

F. Protect the Town’s biodiversity through protection of endangered species and
threatened plant and animal populations, as well as through control of invasive
species

Comprehensive Plan (also
7. /%{ known as Master Plan)

Conservation

& ‘ Development |
"o

!r.
ese saenuceens savelicss

© University of Connecticut. Adapted with permission from the University of

» Hudson River Estuary /
§ 4 NEMO Principles to Guide
FaRr” - Development

* Consider development’s location within the
watershed - impact on natural resources

* Minimize disturbance of natural grades and
vegetation

* Protect natural wetlands and stream buffers
* Maximize infiltration of stormwater

* Minimize impervious surfaces

¢Include blodiversity and plan for open space

© University of Connecticut. Adapted with permission from the University of Connecticut. 64

N ] i Strategy for Reducing
/' Impacts from Development
2. Site Design
* Put development in context of local and
regional watersheds
* Retain the natural landscape
* Reduce impervious surfaces
* Emphasize on-site drainage of stormwater
* Encourage riparian buffers

* Require proper septic system placement,
design, and maintenance

© University of Connecticut. Adapted with permission from the University of Connecticut. 66
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Design Principles

Adapt Design
ciples that Retain,
Restore the
Natural Landscape

_ ...by Promoting
: Infiltration

© University of Connecticut. Adapted with permission from the University of Connecticut. 67

Impervious
Surface Budget

ots, Roads, Driveways,

Structures (O

Derived from the Connecticut’s Changing Lang

© University of Connecticut. Adapted with permission from the Uni

ntain Vegetated Buffers

* Recognize importance of
stream & wetland buffers

 Buffers are first line of
defense against the
impacts of impervious
surfaces

* Natural vegetation buffers
especially critical in urban
areas

© University of Connecticut. Adapted with permission from the University of Connecticut. 68

Hierarchy of road standards to
reduce impervious surfaces

© University of Connecticut. Adapted with permission from the University of Connecticut.
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i |
. same number of - up to 50% open
housing units space
* 10-50% less * water resources
impervious surface protected

© University of Connecticut. Adapted with permission from the University of ConnecticutF’om Randall Arend®

Don’t Zone for the Day
After Thanksgiving!

© University of Connecticut. Adapted with permission from the University of Connecticut. 75

© Univeiaity ur wuiiiseuvut, Auapteu wit perimssion nuin wie wiiver sy 0f Connecfretit.

,.a....‘zﬁ.,,....w“
——

ential Roofs

*Redirect
down spouts
to pervious
areas

*Rain gardens |

*Rain Barrels
Residential Roof water is
relatively clean, and can
be easily taken out of the
stormwater loop.

© University of Connecticut. Adapted with permission from the University of
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Reducmg the Impacts of_lmpervmus
Surfaces in Your Community

1 Ntural Resource Based Planning
2. Site Design

3. Best Management Practices

* Homeowners - lawn care, gardening, septic
system care, household chemical use.

* Forested Land owners - management plans.

¢ Municipalities - maintain roads, lots, catch
basins, and BMPs; support restoration
where effective.

© University of Connecticut. Adapted with permission from the University of Connecticut. 80

i . H"'!f

it jop st CLOSED
2\ VEGI:'I‘AED VS. MECHANICAL
" INFILTRATION VS. RETENTION I

EoT—— NYS Stormwater
Nanagement Management Design
Design Manual

T e— Manual

* Planning
* Design

* Treatment Practices

* Sizing

¢ Specifications

© University of Connecticut. Adapted with permission from the University of Connecticut. 82

when 50% full

B from the University of Connecticut.

14



Town Policies
¢
Is there communication betvyegeﬁ\e
¢ Land use boards “‘\90
and commlssg“@
. Depa:(oﬂ\g in town hall"mﬂ ‘
@})oundmg towns? '

© University of Connecticut. Adapted with permission from the University of Connecticut. 85

mm Program Responsibilities

illage / City
Town Board

unic. Attorney)\ | Stormwater
& Engineer Contact Perso
i CAC/ nghway
ZBA,CEO /C prehenswe P Dept

Strategy for Reducing Impacts from
Development
lunicipal Property Management

© University of Conn ( ersity of Connecticut.

trategy for Reducing Impacts from
Development
idential Property Management

Hazardous Waste Pet Waste

Watershed Mumc. N
Groups Engineer |

\_ & Planner

© University of Connecticut. Adapted with permission from the University of Connecticut. 88

. issTiLa

planning issue!

Every bit of
GREEN helps

Urban
redevelopment
reduces sprawl

NYS
Stormwater
Manual Ch. 9

15



...it’sQuaIf Life!

© University of Connecticut. Adapted with permission from the University of Connecticut.

‘mission from the University of Ccnnectlcut

Green is Good!

- For stormwater
management

* For psychological
health

¢ For aesthetics

Impervious Cover Reduction:
Frlend or Foe of Smart Growth?

Does the “10%” rule z:
. mean that large lot :
overall% | gevelopmentisthe |5
impervious i answer? ;» o)
m Impacted
SSEM ~  Protected |
. = Stream Degradation || >
= | e rm st .o 1552, 2003
Higher % + Reduces auto traffic & sprawl
impervious in * Promotes neighborhoods

selected areas.

* Redevelopment-friendly
95 © University of Connecticut. ACa e e T T T T T T GO — 5




Support community
education programs

‘ Community Character chools
] *residents

Urban e town staff & crews
Renewal *town officials

It’s Not Just About Water...

Residential
Road Safety

Impervious
Surfaces -
Combating
Sprawl

© University of Connecticut. Adapted with permission from the University of Connecticut. 97

Nelghborhood
Livability

* stormdrain stenciling
* volunteer monitoring
s stream cleanup days

248 University of Connecticut. %

[t's upto you...

o It's your
. o iown!

Hudson River Estuary To Helo Y
EDUCATIONAL PROGRAMS o Help You

e ot * Better Site Design « Fact sheet series

em NEMO Workshops * Biodiversity Assessment « Technical papers
® iy *Watershed Planning  Biodiversity habitat maps
« Stream Buffer Protection * Grant program (April 2008)
« Climate Change * NEMO website: http://nemo.uconn.edu
o s Planni ¢ Hudson River Estuary Program website:
* Open Space Plannin
P P g http://www.dec.ny.gov/lands/4920.html

© University of Connecticut. Adapted with permission from the University of Connecticut. 101 © University of Connecticut. Adapted with permission from the University of Connecticut. 102




e LALSSE Frvun
MEMO m CLEAR:

LU CLC Y .

nemo.uconn.edu

© University of Connecticut. Adapted with permission from the University of Connecticut.
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Hudson River
Estuary
Program

P it 0 ario
© University of Connecticut. Adapted with permiss
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