130
140
150
210
245
300
305
340
420

Agenda

Convene, Welcome, Intro, Guiding Principles
FTL Background—History, partners, process, curriculu
Barriers to Implementation

Economics of LID

15 Minute Break

FTL Curriculum Components

FTL ppt + discussion

Manual and Facilitated process+ discussion
Adjourn




Curriculum Elements

30 min PowerPoint Presentation
— Delivery Guide
— Facilitation Guide

Resource Manual
— Stand Alone Chapters
— Chapter Summary Sheet

Web Accessed Materials

Train-the-trainer
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Todd Janeski, Virginia Commonwealth University
Robert Roseen, PE, PhD, James Houle, CPSWQ,
University of New Hampshire Stormwater Center
Michael Simpson, Antioch University New England
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Guiding Principles
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Coastal Population Changes







Population Growth and Development: 1990 - 2000

. Chesapeake Bay -




Population Growth and Development: 1990 - 2000
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. Chesapeake Bay |

Population Land
Conversion




Population Growth and Development: 1990 - 2000
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Balancing Development and Open Space
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Water and Land Cover
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Impervious Surface & Stream Health

Good

Fair

STREAM HEALTH

Poor

0 10 20 30 40 50 60 70 80 90 100

Forested Residential Commercial / Industrial
Land Cover Land Cover Land Cover

PERCENT OF IMPERVIOUS SURFACES
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Sa02 Page 6 Of 7: LAND PARCEL 14-R

Prepared by Clry Panseag Commissicn

Zooung Pacamerers: Reudeotial with Public Road

Date. January 2007

Land Parcel. South River Sectwn. No 2 |

Drawiog # 213 1238
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Bottom Line?
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Econ&mic based mcentlves for early adoptlon
Margy Communmes a,re strugglmg with the costs
of treatmg stormwater runoff-

i

$200,000 Ponds

Cli i
$160,000 &graarc;inngg
$ 60,000 Swales
= $420,000 Cost Savings

+ $90,000 value
(2 additional lots)
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Economic based incentives for early adoption:
Many Communities are struggling with the costs |
of treatmg stormwater runoﬁ
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URBAN
AFFAIRS

Lower Development Cost ($7,000 avg)
Quicker Sales (50% Faster)
Higher Home Values (712-16%)

Slide: Chesapeake NEMO
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Boulder Hills Subdivision, NH
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+ Avoided use of 1616ft of curbing, 785ft -
pipe, 8 catch-basins, 2 detention basins,

2 outlet control structures
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Boulder Hills Subdivision, NH
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$5 000 in Slte Preparatlon
~ $72,000 Drainage
$6,500 Curbing Reductions
$19,500 Permanent Erosion Control
NET Savings: $50,000

approx 6% of the total project




Greenland Meadows Commercial Development, NH

1

/ﬁ =

Building A

T o e f = |Pavement and
Gravel Reservoirlp )| |

Limits of Porous ,
Pavement and | Drainage
Gravel Reservoir Infrastructure




Greenland Meadows Commerolal Development NH

‘ ' i Rooftops with Subsurface
" v |

L | - | Infi Itration
Gravel | - \ Vs
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| Greenland Meadows Commermal Development NH




Greenland Meadows Commercial Development, NH

$71 000 Earthwork
$1,750,000 Stormwater

NET Savings: $930,000
or 26% of the pro;ect stormwater costs
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Reducing Stormwater Costs through
Low Impact Development (LID)
Strategies and Practices

Table 1. Cost Comparisons Between Conventional and LID Approaches

| Conventional | | |

' _ - . ' - ~ ent X

- Capital savings ranged from :*
Auburn %
Belling! 15'80% %
Bellingham oioeaer vonovan rark $52,800 $12,800 $40,000 76%
Gap Creek $4,620,600 $3,942,100 $678,500 15%
Garden Valley $324,400 $260,700 $63,700 20%
Kensington Estates $765,700 $1,502,900 -$737,200 -96%
Laurel Springs $1,654,021 $1,149,552 $504,469 30%
Mill Creeke $12,510 $9,099 $3,411 27%
Prairie Glen $1,004,848 $599,536 $405,312 40%
Somerset $2,456,843 $1,671,461 $785,382 32%
Tellabs Corporate Campus $3,162,160 $2,700,650 $461,510 15%

* Some of the case study results do not lend themselves to display in the format of this table (Central Park
Commercial Redesigns, Crown Street, Poplar Street Apartments, Prairie Crossing, Portland Downspout
Disconnection, and Toronto Green Roofs). ° Negative values denote increased cost for the LID design over

conventional development costs. © Mill Creek costs are reported on a per-lot basis.
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Kansas City, Kansas




Kansas City, Kansas
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Kan§gs City, Kansas
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Changing Trends

COz Parts per Million by Volume (PPMV)
4 " abuey) aumesadway
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Changing Trends

” Trend in the Frequency of Storms with Extreme Pfécipilation, 1948-2006
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Spring
1971 -2000
24hr

Compared to 1926-1955

28% increase in amount

1% decrease in rainy days

75 0.9866
100 .99
0.996
500 0.998
0.99866
750 7

1000 0.999

8.74
9.14
10.45
11.47

12.08
12.52

12.96
13.87
17.09
19.90

21.71
23.07

19.

21.64
29.27
36.67

41.81
45.87

Previous 75yr
now 25yr

Previous 25yr
Now 10yr
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Changing Trends

“Scenario Family” Description

’
I post-SRES range (80%) / post-SRES (max)
/

A1l — Rapid Growth Second Highest
Greenhouse Emissions

A1FI - Fossil Intensive
A1T - Non-fossil
A1B - Balanced
A2 — Heterogeneous Highest Greenhouse
High Population Growth | Emissions

Slow Economic and
Technology Change

B1 — Convergent World Lowest Greenhouse
Emissions

-~

= post-SRES |min) N————

Global GHG emissions (Gt COs-eq / yr)
g

Same Population as A1,
more service and

information technology. 2000 2020 2040 2060 2080 2100
R Y
B2 — Intermediate Second Lowest ser

Population growth, local | Greenhouse Emission
solutions.

Special Report on Emissions Scenarios, IPCC




Changing Trends

60%

40%

- (QOBS ==—Higher emissions =—Lower emissions

L |l 'A

I
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>
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£ 1 | "l\“‘ Al | { f
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e 20% 4 | R
5 l ' ‘ Nh W 'Mt ""., ;
:g. 0% lHlI lll L'. {l| ] L \
I

Q. -20% -

-953.400/ \19605 DROUGHT

= 1900 1950 2000 2050 2100

* Winter precipitation is projected to increase more dramatically
increasing between 20 to 30 percent by the end of the century.

e Compared with the past few decades, a greater proportion
would be expected to fall as rain rather than as snow.

Source: NECIA climate report 2006



Changing Trends

New Hampshire

1961-1990
{

1

2040-2069 L’? 2010-2039

10,0-2“9
2070—2099
Hampshire are to rise 9°F to 13°F
above historic levels in winter and

S 6°F to 14°F in summer by late-
Lower Emissions Scenario Centu ry,

Source: NECIA climate report 2006



Changing Trends

— Summer, fall decreasing
— Drier soils, more droughts

e Ice cover decline will continue @Umf
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Changing Trends
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Dealing with Climate Change

Make your community more & S
climate resilient | R t e

— Protect resources/systems A i
from climate change impacts

— Accommodate or adapt to
expected changes

— Abandon or retreat when
accommodation and

protection are not feasible




3. How vulnerable are communities and managers to
these changes in the watershed environment?

4. What can and should communities do to manage

the high risk vulnerabilities? @



a community to bounce back quickly from climate
Impacts



Community Resiliency and Infrastructure

v :

e - b

Source: Antioch University of New England, 2009
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Oyster River, NH

: o

MAP KEY Result Position Replace Culvert?
@ no

[Joyster River Watershed Boundary (HUC12 Def) —— 1st Order Streams BUILDO LID

— 2nd Order Streams
—— 3rd Order Streams O =
— 4th Order Streams

—— NH DOT Roads
| INH Town Boundaries

CURRENT




Oyster River, NH

MAP KEY Result Position Replace Culvert?
[Joyster River Watershed Boundary (HUC12 Def) 1st Order Streams BUILDO LD @ nwno

—— 2nd Order Streams
—— 3rd Order Streams O YES
— 4th Order Streams

—— NH DOT Roads
" INH Town Boundaries

CURRENT




Community Resiliency and Infrastructure

upgrade
LID analysis total cost Cost Avoided % Change
scenario for upgrade w/ LID Cost decrease
SPRING BASE SP CurrentAnt2 $ 36,016 $ - $ 36,016 100%
A1B SP CurrentAnt2 $ 36,016 $ 21242 $ 14,773 41%
A1Fi SP CurrentAnt2 $ 57,063 $ 41,180 $ 15,883 28%

37%
24%
mean 46%

43%
25%
5%

5%

16%

mean 20%
mean (total) 32%
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Cost Development

Quantities and costs of culverts to be upgraded

Annual Municipal Budget: S 48,000,000

Population: 23,000

30 year municipal bond at 8%

S 6.75 / capita / year

Extrapolated to entire community, would be approximately

S 2 million o upgrade all culverts
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FORGING THE LID

l,'m'ei'.J e Economic Benetits:
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Todd Janeski, Virginia Commonwealth University
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