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INNOVATIVE TOOLS USED BY MD SHA AND TX DOT
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OVERVIEW

AASHTO TIG Joint Lead States Team

Texas DOT GIS Screening Tools

Maryland’s Green Infrastructure Assessment

US 301: A Green Infrastructure Approach
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2002 Executive Order 13274

1970 NEPA signed into law ® 2005 SAFETEA-LU
1970's Metropolitan Planning ® 2005 Green Highways
Organizations for populations > 50,000 Partnership
CAA 1972 ® 2006 ECO-LOGICAL
ESA 1973 ® 2008 CWA 404 Compensatory
1966 Section 4(f) USDOT Mitigation Rule _
Clean Water Act 1972, 1977 ® 2008 FHWA Planning and

Environment Linkages

CAAA 1990
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Focused on transportation ~® Transportation, environmental,

needs social and economic needs given
equal priority

® Scoped projects without 1st ® Scoped projects with the
understanding community and understanding of community and
natural environmental resource natural environmental resource
context context
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Compliance with existing & emerging
regulations

Transparent decisions
Accelerated project delivery
Improved resource protection
Scalable solution

. Sustaiqabl___e planning
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Land Area

°171.1 Million Acres

Ranks 2nd
*849% Private Land

Estimated Population

e 25.4 Million
Ranks 2nd
By 2030 — 333
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 Texas Ecological Assessment
Protocol (TEAP)

e GIS Screening Tool (GISST)
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GIS SCREENING TOOL{(GIS
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GIS SCREENING TOOL(GIS
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Percentage of cell that is
Identified as wildlife habitat

Value
< 20% of the grid cell

20-29% of the grid cell

30 39% of the grld ceII
j_;': ﬁfthe g d

.zf? F_f_-d'. . -\.‘n#

7= N
fg&ﬁ_ﬂd" N ‘I‘.{-ﬂﬂ"

Rank

In general, a score of “5”
indicates a high degree of

concern and a“1” indicates

a lower degree of concern
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"ALTERNATIVE 1:'GISST RE
DIRECT IMPACTS. '

|
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Edmo[" 3 ‘,I ¥ Task: [ Create New Feature
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GISST Scores

test17

Scale.

HUC-Related Score Other Water-Related Value  Score
Suriace Water Use B Distance to Water (feet) [ 5
Storet Exceedences 1 Stream Density (miles/ sq mi) 17 5
Rairiall 3 ChanneliCanal Density (miles / sq mi) 044 1
Unified Watershed Assessment 1 %, Surface Water 0.81 1
Average Flow 3 % 100 Year Flood [
Aguifer Geology 4 % 500 Year Flood [

Aquifer 1
‘Groundwater Probability 1
Air Value Score
Soil Permeability 2
Number of Regulated Faciliies 4 5
Road Density (miles / sq mi) 541 5
Nonattainment 1
TOXICIty Value  Score
TRI Releases to Air (lbs) o 1
Socioeconomic Value Score TRI Releases o Water {Ibs) o 1
Populaion Density (persons / sqmi) 27 2 TRI Releases to Land (lbs) o 1
% Children Under 1 038 1 TRI Toxicity Releases fo Air (Ibs) o 1
% Children Under 7 10.71 1 TRI Toxicity Releases fo Water (Ibs) o 1
% 55 Older 1613 1
% E conomically Stressed 4517 4
Land Cover Value Score
% Unemployed 455 2
% Wildlife 8186 )
% Without High School Degres 3632 3
% Agriculture 0.05 1
Educational Attainment 3
% Wetlands 025 1
Age of Housing Unit 3
Area Perimeter Ratio 33033 3
% Low/N o Ability to Speak English 22 1
% Linguistically Isolated 3,08 1 Land Use Ranking 8
% Foreign Bom

[ [-9981.12 126647.9 Feet




'ALTERNATIVE 2:°GISST Rl
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GISST Scores
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HUC-Related Score Other Water-Related Value  Scor
urace ViEEr Uss 1 Distancs to Vister flesty a 3
Storst Exesagencas 1 strsam Denslly mikesi sq mi} 4 4
Fainfal 3 Channs¥Canal Denstty (milss | 5q mi) 03z 1
Unified Vista rshed Asses sment 1 3% surfsce VBT TS 1
Awerage Flow B * 100 Tear Fiood ] 1
Aquifer Geology + % 500 Year Fiood o 1

Aquitsr 1
o Y 1
i Value Score

Air 50l Permsa bility 2
Hum ber of Reguiated Facliiies 1 T
Road Densth mikes ! 5q mi} 333 5
Hona thal nment 1

Toxicity Valee  Score
TRI Relsasss 0 Al {Ibs} o 1
Socioeconomic Vzlue Score TR Fetsases i v (g N L
Population Denstty (persons | sq mi) ™ 1 TRI Releases 0 Land fibs) ] 1
3 Childrsn Undsr 1 104 1 TR Toxkity Releasss o AIr ibs) o 1
% Children Undsr 7 1071 1 TR Tomkity Releasss o Vs (ing) ] 1
%355 Oder 1693 1
% Economically Stressed #E 4
o ¥ sl Land Cover Valee Scor

%% Unemplay o 205 1
% VN 3361 5

S \ithoutHigh Schonl Degres ®iz oz
% Agricutture 118 1

Educstionsl Ateinment 3
3% Vistisnds ooz 1

Age of Housing Unit 3
Area Perimster Ratio 50099 5

% LowiNo AbilYy 10 Speak English 133 1
% Linguis tealy lsotsied 18 1 Land Uss Ranking :

% Forsign Bom 345 1
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ALTERNATI

Corridor Alternative 1 2 3 4 5 6
% Wildlife 79.78 60.92 89.96 86.05 68.01 75.11
5 5 5 5 5 5
% Agriculture 10.05 32.16 3.68 2.56 25.96 15.42
1 3 1 1 2 1
% Wetlands 75.98 59.81 87.17 80.54 67.96 74.88
5 5 5 5 5 5
stream density 2.61 2.71 1.63 3.56 1.69 2.43
5 5 5 5 1 5
% 100 year floodplain 84.9 70.9 88.92 87.17 75.56 84.53
5 5 5 5 5 5
% 500 year floodplain 100 99.99 88.92 100 99.99 99.99
5 5 5 5 5 5

Land Use Ranking
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[CState Boundary
County Boundary
[CSegment of Independent Utility
EJIHES Reasonable Cannectors
EJIHEY Reasonable Corridor

GISST Ranks
10 - 20
21-28
29 - 36

S - 44

I 45 - 50




MARYLAND

Land Area

6.2 Million Acres
Ranks 42nd
20.8% developed
21.9% protected
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HAT IS INFRASTRU .

Infrastructure — “the substructure or underlying
foundation on which the continuance and growth
of a community depends”

- Webster’'s New World Dictionary
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ra'teglcally'ﬁlmr;ed and managed
networks of natural lands, working
landscapes and other open spaces that
conserve ecosystem functions, and
provide associated benefits to human
populations”

Jan.umces.edu/imagelibrary/)
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SREEN INFRA!
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Oh al” C o mmpniyre; P’raq,tme IS a,gnetwork of

grganizations promotihg and implementing the green
infrastructure approach
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 Planning applrcatrons go far beyond land
conservation..
— Transportation
— Energy
— Public Health and Air Quality
— Food Production
: Crmate Chapg e g
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_APHAZAR@
'RESTORATIC

.A‘

reactive
Site-Specific
Narrowly Focused

Poorly Integrated with
Other Efforts
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_AND PLAN'SCIET

What is it?
* A GIS analysis developed to help identify and
prioritize areas for
* Conservation,
* Restoration, and
* Smart Growth

The Beneflt




Better Worse

Larger vs. smaller

« Landscape Ecology Species (FIDS)

Better Worse




THE NETWORK COR

animal, water, seed and pollen
movement between hubs

Courant i



ldentification of Hubs

e Large, contiguous blocks of forests
and unmodified wetlands

(250 acres and up)

e Other important plant/wildlife
habitats




ldentification of Corridors

 Assess landscape between
hubs for best ecological
linkage

* Includes riparian, upland,
and “mixed” connections
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SELECTION OF ECOLOGICAL
COMPONENTS

Strive to include full range of
ecosystem elements vs. single
species focus

Consultation with

® MD Biological Stream Survey
® Wl|d|lfe and Herltage

Large Blocks Large
of Contiguous  Contiguous

Wetland
Forest Complexes
VL\J/ntilqued Riparian
etlan
Habitats \ AIEEE

Waterfowl
— Concentration
and Staging
Areas

Steep

Slopes
Colonial / \

, Natural
Waterbird \ Heritage Areas

Ecological
Features

Nesting
Locations
Existing
Habitat Protected
Protection Areas
Areas
Rare,
Threatened,
and
Endangered

Species Sites




Harford
ubs O

250 acres or /
Important habitat > 100

Corridors

Baltimore

1100 feet or FEMA County
floodplain

Courant
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Ecological
Importance
of Hubs

Parameter

Proportion of internal gaps

Area of unland MNatural Hertage Areas
Area of W55C and wetland or aguatic MNHA
Area of upland interior forest
Area of wetland interior forest

Area of other wetlands

Length of streams within intenor forest

Number of stream nodes {sources and junctions)

Fish IBl score

Benthic invertebrate 1B| score
Aquatic
Fresenc
Anadro
Area of
Fresenc
Percent
Standard deviation of efevation

Mumber of different MWW wietland types

Mumber of different natural soil groups

Mumber of different physiographic regions

hean d|stance to the nearest pﬂmary ar secondary road
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garess current ang -« &' -

projected traffic
congestion around the
Waldorf, MD area

Three major alternatives:
= Upgrade US 301
= Eastern Bypass
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.;-':‘-.j.-" L

%






caIe ylable weight Total weight

o
JC" weigh(t‘w hin scale
% L 20 . 0.100 2.0

0.100 2.0

j - ~0.100 2.0

Area of unimpacted wetlands 0.100 2.0
Length of core streams 0.100 2.0
Maximum depth of core or site 0.100 2.0
Distance to major roads 0.100 2.0
Distance to development 0.100 2.0
Proximity index 0.100 2.0
Connectivity index 0.100 2.0
Hub ESA area 20.0 0.182 3.6
Area of mature interior forest 0.182 3.6
Area of unimpacted wetlands 0.091 1.8
Length of core streams 0.091 1.8
Maximum depth of hub 0.091 1.8
Dlstance to major roads 0.091 1.8

LARGO t deye Bme i, AV D ull lﬂ-t_,c e (. 70 HD‘ ' 1 i
vy . 1L
\GT#M} ? t g )ﬁ 1.8

W o) %0 130 3.3
\ ' 3.3
! [ ' . 353
18 -0
\ 5.0

5.0

5.0
presence and rank 2.9
oglcal Communlty ( 2.9

% 11.4

SH7

(ST 547

¢ / wgtga-l STl
pfiStants to ge of forest wetland, orv’ﬁ' 15,7/
* Distancélto development 0.0

Courant 100.0
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GREEN INFRASTRU

STAKEHOLDER PRIOF

Environmental Stewardship Activities

Conservation / Preservation 60%
Restoration / Creation 18%
Management Actions 11%

Recreation / Public Access to Open Space | 11%

Priority Natural Resources

Forests 22%

Streams and Aquatic Resources 19%

Wetlands 17% . " -

Marine Fisheries 10% S VY e e IH “l
Species Habitat 11% _-'_" - _.‘,'1 o\ \ s f?,-’ ' f
Passive Recreation Areas 5% o o / lt; " \‘(' C/(/ "'fi " j’
Historic/Archeological 6% :,, o y L agy W

Agriculture 9% 'ﬁf . r.,é‘}},, \ L,
Courant Froy DP
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Rank- order projects from
highest benefit to lowest

Invest in highest ranked
projects until the budget is
expended, ignores “good
buys”

nselEon
p f—-}'

€

i
.‘.njf"' Opﬁimi%ation Models

Seeks to maximize aggregate
benefits

Considers user’s constraints
(e.g. budget, project type, etc.)

... zbhys” or projects
',,yalue per dollar




70%

60%

50%

% Total Acres.

40%

—— OM
—#— Rank Based

x 45degree line

36%

I:t?’d i
5/3 5‘9T GO ;{.




3
i : Import . i Settings Data
: ;::?;:tzlahles :: CIZar Rank Based Optimize Asnuaf;:; S?Ji:;?:: " Fiesul?s Export
G Reset T Summary Statistics
7 Data Type Weights Maximization Amount Total Min Max Average
8 |Conservation Value Maximization 108.7 0.8 3.0 1.7
9 |Project ID# Project ID - MA 21450 1.0 65.0 33.0
45 |Wetland Value Report - MA 983 0.0 5.0 1.5
46 | Scenic Value Report - MA 180.0 0.0 10.0 2.8
52 |ACRES Benefit 1.0 MA 41179 3T 2447 63.4
Ag Suitability Benefit 2.0 MA 27314 16.6 595 42.0
Forest Suitability Report - MA 25804 154 ho.4 397
Cost 8.841.378.1 0.0 1.201.5970.0 136,021.2




THE GREEN INFRASTRUCTURE APPROACH

Looklng Down the Road
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« COGbA - Integration of Conservation, Highway Planning, and
Environmental Permitting Using an Outcome-Based Ecosystem
Approach

« COG6B - Integration of Conservation, Highway Planning, and
Environmental Permitting Through development of an
Outcome-based Ecosystem-scale Approach and
Corresponding Credit System
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Development of Regional Ecosystems Framework
and processes and business cases (FHWA & DOTs,
USFWS, Corps, EPA, State DNRs) for integration of
conservation and transportation planning, especially
In the 404 permitting and ESA section 7 consultation
processes




S O . NiC st d’eveloped’b;’the 6B team,
placed within the context of the step-wise Framework
developed by 6A:

(1) Cumulative Effects and Alternatives
Analysis

(2) Regulatory Assurances

(3) Ecosystem Crediting

Interactive database of methods, tools, systems and case studies

that support the Ecological Assessment methods

uﬂ‘““ ,'};_’" ,:.j;ﬁ‘—‘*“jgl‘ d* 'f" % ?li 1

Courant



.

-
e

r o
4

-y .31_-‘.,,! b gl . ; Z
iQnal |ot-- 0 Integrate.l apﬂrusgmannlng{ F‘Qegulatory, and Non

Decision Making Using the WaterShed Approach

&

: J
§
,.
U

»3




Cost Savings

Time

Consultant Review

o E!

ll - MP&,‘ 2 —k 5" ,- = %

Costs Time Savings
w/WRR WWRR
Site Search $50,000 4 months $37,500 3 months
Design $210,000 18 months $70,000 6 months
Agency
Coordination/MDE
$10,000 12 months $2,500 3 months




| , ady M’Lygoal : flnalueq December 2010
. Set load I|m|ts for N, P, Sediment
= Jurisdictional sub-basins = 58 allocations

Target Water Quality retrofits through:

= Stormwater Management = Stream Restoration

= Urban Tree Plantings = |nnovative Methods

=  Stream Buffer Plantings = Improved Operations — street
= Wetland Restoration sweeping, inlet cleaning

4SE of Watershed Resg ' CR TG
: co enﬁat ' '



\“,’ Master

practlces (Envwonmental Somal " CHC
and Economic)

 Develop a strategy based on H N I
technical criteria and analysis o :
that addresses future needs on Operation e
major highway corridors across ‘
the State

e Serves as a conduit for the Consolidated
Highway Needs Inventory (HNI) Transportation Plan (CTP)
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Process




 Environmental inventory
« NEPA analysis/assessment,
* Identification of mitigation and stewardship opportunities

 Final Design and Mitigation Plan
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Can we afford not to?




S N 1™ A =N _—_ 3 ("N T/ N — wn \ "pum g g B |

Christine Conn

Director, Strategic Land Planning
Office for a Sustainable Future
cconn@dnr.state.md.us

(410) 260-8785

Craig Shirk

NEPA Project Manager
Gannett Fleming, Inc.
cshirk@gfnet.com
(717) 763-7212

Heather Lowe

Team Leader, Environmental
Planning Division
hlowe@sha.state.md.us
(410)545-8526

Donna Buscemi

Team Leader, Environmental
Planning Division
dbuscemi@sha.state.md.us
(410)545-8558
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