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Innovative Uses, off EMAP: Data and
APPreaches

Kevin SUmmers
ORID



US EPA ARCHIVE DOCUMENT

Session Organization

& Atypical Applications

— Habitat Evaluation and Restoration Potential
(Lisa Smith)

- Basic Chemicall Relationships (Spence
Petersen)

- Nutrient Moedeling (Richard Moeoere)
» Applicatiens Outside US

— Viexicors Gulif el Mexico (Geraldoer Geld)
¢ Uses) ol Data te) Conduct Diiferent:

Assessments
— Accounitaenicy, Panel (OAR, OW, OPPIS,; ORD)
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Other Innovative Uses

¢ Invasive Species

¢ Bilogeography

» Natural Disasters

¢ Ecosystem Classification
¢ Scale Evaluations

9 Adaptations te; Difierent
Envirenmenis

¥ Haletat Vapping/iEStimation



Invasive Species
- |3

The Story ol : .

4 Dutch Woman

Who Has Frequent
Alien Encounlers

i Hagdmann

-

el =

3 fﬁr]‘f“

Among Uus

(his Book Gontaias EIGt View-Madler 3-0 Reels unn
B6 Threg-Dimensional PIctures ol Popper Pragle
Huarng bhe CRaiaginrielben uf 1he !.Iiﬂl'li SaF HEE hEew

US EPA ARCHIVE DOCUMENT




US EPA ARCHIVE DOCUMENT

How Invaded are We?
Extent and Patterns of Nonindigenous
Benthic Macrofauna on the US West Coast

Henry Lee, Il, Walt Nelson, Steven Ferraro, Faith Cole
Pacific Coastal Ecology Branch, Western Ecology Division
National Health and Environmental Effects Research Laboratory
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1999-2000 Sampling Effort

Multiyear, Probability Based
Sample Design
Summer Index Period Sampling

1999
Washington: 50 stations

Oregon: 80 stations
(includes side channels of Columbia)

California: 80 stations

2000

Puget Sound: 71 stations
Columbia River: 50 stations
San Francisco Bay: 50 stations

Total: 381 stations

Sample Location / Year

o 1999

Sample Year
e 2000

Washington




EMAP 1999 Sites With NIS

i
¢

T

Summary of 1999 Sampling " Washington

* Nonindigenous species (NIS)
collected at 123 out of
187 stations, 66%.

» 429 native taxa collected

* 57 NIS taxa collected
*Annelids 40% (23 taxa)
sArthropods 37% (21 taxa)
*Molluscs 14% (8 taxa)

*Other 9% (5 taxa) @I
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Area Impacted by Stressors
West Coast Small Estuaries 1999
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Biogeography.

The analysis and explanation of
observed patterns in the distribution
Off erganisms
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Biogeography of Benthic
Macroinvertebrates in Estuaries
Along the Gulf of Mexicor and
Western Atlantic Coasts

Virginia B, Englerand J. Kevin SUmmers
ULS. Envirenmenital Protection AGERECY/.
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Historical Marine Provinces

Stephenson &
Johnson Ekman Stephenson Hall Coomans
‘ CapeCod 1934 1953 1952 1964 1962
2
1’/

: {}\‘ Cape

Hatteras

Mild
Temperate
Virginian

Warm-
Temperate
Virginian-

Transatlantic

’ (
Cape Canaveral
Nnmdy)

Outer
Tropical
Carolinian

Transitional
Carolinian
Carolinian-

Caribbean
Caribbean-
Inner
Tropical



EMAP-E Data

¢ 1100 species from 870 undegraded
stations

—Virginian Prevince 1990-1995

— Carelinian Province 1994-199i
—\West Indian; Prevince 1995

— [feuisianian Prevince: 1994-1994
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Dendrogram
for the

Atlantic and
Gulff Coasts i
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Mexico

South
Carolinal/
Georgia

Atlantic
Coast of
Florida

Virginian
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Clusters from Dendrogram
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Conclusion

¢ Gulf off Mexico, south Floerida, and
Virginian clusters represent
pPIegeographicall provinces

¢ South Carelina, Georgia, and

northern Atlantic Florida are
transitional

L/
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Biogeographic
Provinces On The

Pacific Coast

Columbian
Strait of Juan de Fuca, WA
to Cape Mendocino, CA

Transition or Montereyan
Cape Mendocino, CA
to Point Conception, CA

Californian
South of Point Conception, CA
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Stress: 0.14
P<0.01

Californian

Transition
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Columbian
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CANADA
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Acadian and northern Virginian
Biogeographic Provinces, 2000-2003

Delaware Bay,
NJ coast

New York Bight
to Cape Cod

Cape Cod Bay
to Casco Bay

Downeast of
Casco Bay

Non-metric multidimensional
scaling
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NCA 2000 - 2004 Sites 'x.
Lake Pontchartrain to Mississippi Sound

Sites by Year
) 200
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RESEARCH & DEVELOPMENT

Locakor KMap

Building a scientific foundation for sound environmental decisions
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Post Hurricane Katrina W prie " .
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Building a scientific foundation for sound environmental decisions
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Pre Katrina

Post Katrina

_ake Borgne — Mississippi Sound
Water Quality
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LESSONS LEARNED:

Having strategies, polices, guidances, and sampling plans
already in place helps to clarify needed activities, resources,
In an expedient manner.

Collaberation among federal, state, and local agencies, Is
Inevitable; establishl relatienships, processes, and functions
prior to disasters; and then implement them (particularly for
sampling|, data sharing, cleanup responsibilities, etc.).

Clear points| ofi contact for specific tasksiandl regular,
transparent communication  among allfstafi-woeuldrhelprthe
erganizatien assist the efifiort more effectnely.
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Estuarine Classification

¢ Engle, V.D., J.C. Kurtz, L.M. Smith,
C. Chancy, and P. Bourgeois. In
Press. A Classification of U.S.
Estuaries Based on Physical and
Hydrologic Attributes. Environmental
Monitoring and Assessment
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Classification

¢ Using EMAP data developed a
classification systems based om Six
factors that created 9 estuarine
classes
— Example: Moederate Area, Low: Voelume,

Moederate Elow, Vederate: [Depii,
Moederate Salinity: (Class) 1)

— [Large Areas, Highest Velume;, Highest
Elews, [Deepest: Depthns; High Saillnity
(Class +-9)
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Classification of Pacific Northwest Estuaries:
Landscape, Wetlands, & Vulnerability to Nutrients

Delineation and analysis of
89 PNW estuarine
watersheds (NLCD) and

wetland patterns (NWI) Seven PNW estuaries analyzed for nutrient sources and
within-estuarine distribution of benthic resources
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NCA - West:
Assessments for Multiple Clients at Multiple Scales

Fish Tissue Contaminants

Washington

Western Regional Assessment
NCCR2

Puget Sound
National Estuary Program

Tissue Contamination
Puget Sound 1999 - 2000

14%

Good

67% .
Fair
19%

Tissue Contamination
West NEP 1999 - 2000

Puget Sound
Tillamook Washington
Bay
E e Columbia River
Oregon
Good
53% |
G %
)
Fair Poor ,é' |
33% .
14% ’ g
San Francisco
Bay & ~

National Estuary Program
Regional Assessment




Our “Northeast Coastal Condition Report: 2000-2001”
will illustrate baseline conditions.

Percent Area

6CL=>8 6F7L0I6CL <O 6FFl<E

Buissiw g

43% !
46%

and include =~ % area
“point and click” computations === Northeast Rhode Island

FET, RESEARCH & DEVELOPMENT.
@ Building a scientific foundation for sound environmental decisions




Spatial variations can be visualized

Poor blotlc ; ; {
d conditions in “l : ‘ A large number of variables

can be included and queried

upper Bay in GIS project - attribute tables

- Index

GI1S: Virginian Province Benthic Index (NCA 2000-2001)
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NCA - West: Breaking New Ground
2002 Intertidal Wetlands Survey

Hovercraft in
Willapa Bay, WA

Wetlands
Assessment
in

OR and CA

Landscape Scale Condition Indicators
San Francisco Bay

Drainage Boundary:

() e—— () ) 3 m|
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Utilizing diver collection for
sediment samples

Hard substrate
community
sampling via
guadrat methods.



NCA - WEST: Breaking New Ground
2002 Pilot Study, South Central

Coastal EMAP
Alaska

Gulf of Alaska Sampling Design

@ Alaska 2002 samples
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WEMAP 2003 Stations
® National Marine Sanctuary

® Qutside NMS boundaries
X Unsamplable




Breaking New Ground in Coastal
Assessment

Guam 2004 Sampling Plan Aleutians 2005-6 Sampling Plan

EMAP 2004
Primary Sample Sites yo o _ NCA Alaska 2005
Guam i C N " Aleutian Province Sampling Design

Bering Sea

Frame Site -
Estuary — L] Sample Locations
Near Shore [ L ] @ Base Site

Pacific/{Ocean

I MNfiles
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International Transfer

¢ Interacting with 80 countries through
the Large Marine Ecoesystem Program
sponsoered by GEE, WE, UNEP, UNDP
UNIDO;, and IUCN



RESEARCH &
DEVELOPMENT,

ST Large Marine Ecosystems

scientific

Joundation Of the WOI’ I d

Jor-sound

environmental Primarv Productivity

in the Ocean

decisions

o
UN Atlas of the Ocean:
Interactive Map
ST :}'
. . i Sl J'_'
ot g v

The Color-inhanced image

(provided by Rutgers &
University) depicts a shaded
gradient of primary

productivity from a high of

450g/Cm2 in red to |
<45¢/Cm?2 1 purple. y :
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International Applications

¢ Baltic Sea

¢ Benguela Current

¢ Guinea Current

¢ Yellow Sea

¢ Viediterranean Sea

¢ Black Sea

o Carnipbean Sea

» GllireiRViexicer=nialikihby Eeld




