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NMN 2006 Report
• Primary considerations and background

–Build NMN on existing monitoring programs: fill gaps 
as necessary

–Incorporate IOOS in NMN development
–Spatially AND temporally intensive monitoring not 

possible everywhere
• General framework

–Spatially extensive surveys every five years for 
coastal estuaries and nearshore & for Great Lakes

–Flow and loads for 90% of freshwater outflow
–Spatially and temporally intensive monitoring by 

coastal monitoring organizations (eg NEPs)
–Coastal groundwater monitoring4



NMN Spatially Extensive Surveys: 
National Coastal Condition Assessment

• Designed to satisfy NMN estuarine survey requirements
• Covers all estuarine and intra-coastal waterways in 49 
states (Alaska and territories not fully included)

• Covers Great Lakes embayments and nearshore
• Organized by NMN estuarine groups, states and IOOS 
regions

• 1000 sites every five years (2010, 2015,…)
• Encourages integration of existing estuarine probability-
based monitoring programs
–South Carolina estuary monitoring program
–San Francisco Bay monitoring program

5



NMN Spatially Extensive 
Component Needs

• Nearshore spatially extensive surveys
–Not implemented nationally
–Southern California Bight
–Virginia nearshore study in 2010

• National GIS layer needed
– Cover all marine waters and Great Lakes from 

shoreline to seaward edge of Exclusive Economic 
Zone

–Requires agreement on definition for estuaries, 
nearshore, offshore, etc.

–Must include geopolitical boundaries
–Must include NMN network estuaries boundaries6
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• 1987‐Great Lakes Water Quality Agreement
• 1970s‐ fish, 1990‐air dep, Annual open water
• 1994/95 ‐LaKe Michigan Mass Balance Project
• 1999‐ Lk MI Monitoring Coordinating Council
• 2005‐ Resampled 5 trib mouths for PCBs, Hg
• 2007‐ LMMCC one of 3 NMD Pilots
• 2008‐Develop Bi‐national Coordinated  
Science and Monitoring Initiative ( CSMI )

• 2010‐ Great Lakes Restoration Initiative (GLRI)
• 2010‐NCCA, Lake Michigan CSMI,GLRI Grants



National Coastal Condition Assessment (NCCA)
Summer 2010 Survey Sites

CSI landscape metric 
from Danz et al. 2007



Volumes of Data are being Generated

•Towed Devices

•Buoys

•Remote Sensing

•Conventional 
•Nearshore Monitoring
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National Ocean Service 
National Monitoring Programs

NCCOS - Mussel Watch Program 
NMS – System Wide Monitoring (SWiM)
NERRs - System-wide Monitoring Program (SWMP) 

G. Lauenstein, S. Gittings, M. Bundy and D. Apeti



300 Sites nationwide –
1/2 monitored annually

Stations 20 km apart in 
estuaries, 70 km along 
open coast

150 contaminants 
routinely monitored in 
indigenous bivalve 
populations

Nations longest running 
coastal contaminant 
monitoring program 
(25+ years)

Mussel Watch Program
NOAA National Status & Trends Program
Background



NOAA National Status & Trends Program: Mussel Watch
Sample Collection – Analytes Measured 

• Trace elements

• Pesticides

• PAHs

• Industrial chemicals 
(such as PCBs)

• PBDEs

• Butyltins

• Ancillary environmental data 
(e.g. grain size, Clostridium 
perfringens, lipid content)

Background



NOAA 2005 Hurricane Katrina Impact 
Assessment 

Extreme Events



NOAA 2005 Hurricane Katrina Impact Assessment 
Background

Sample sites of the combined EPA/NOAA response to characterize coastal 
contamination throughout the impacted Region



System-Wide Monitoring (SWiM)
“A Monitoring Framework for the National Marine Sanctuary System”

• Consistent approach to design 
and reporting

• Tailored local monitoring to 
track resource and human use 
trends



Monitoring Tailored to Diverse 
Management Issues

Habitat alteration
Emergency response

Water quality
Noise

Boundary modification
Archaeological resources

Fishing and harvesting
Trawling impacts

Marine reserve effectiveness
Marine debris

Threatened & endangered species
Habitat restoration

Vessel traffic
Wildlife disturbance

User conflicts

Introduced species
Coastal development

Military activities
Oil and gas development

Personal watercraft
Desalination

Dredge disposal
Submerged cables



Condition Reports
Pressure-State-Response approach
17 questions standard among all sanctuaries

Questions relate to:
– Water

– Habitat

– Living Resources

– Maritime Archaeological Resources

Goals:
– Assess the condition of the site and the system
– Determine if system is achieving its resource

protection and improvement goals as reflected
in program performance measures



Purpose of Condition Reports

- Inform community and regional partners

- Report to NOAA and Congress

- Educate stakeholders and interested 
members of the public



NERRS and System-wide Monitoring Program 
(SWMP) – An Overview





Mission:
To practice and 
promote 
stewardship of 
coasts and 
estuaries through 
innovative research, 
education, and 
training using a 
place-based system 
of protected areas.

28 Reserves, protected for:
 Long-term research and 

monitoring
 Education
 Resource stewardship



 Abiotic Monitoring
Water Quality & Nutrients

Weather Parameters
 Biological Monitoring

Habitat Change
Biodiversity

 Land Cover/Use and Habitat 
Change

Spatial Patterns
Human Impacts

System-Wide Monitoring Program
(Integrated Components)



SWMP weather and water quality 
monitoring (cont.)

• Currently 111 SWMP WQ stations 
(nominally 4/Reserve)

• Of these, 39 are telemetered for near-real 
time data delivery

•There are also 28 Wx Stations (1/Reserve), 
all of which are telemetered for near-real time 
data delivery

•All non-telemetered data is archived and 
available in provisional form within 2 weeks of 
collection





National Marine Sanctuaries Timeline
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A. USGS Coastal Rivers Network  B. USGS Mississippi River Basin Sub‐Network

C. Gaps filled by National Monitoring Network
Additions



USGS NMN site

Nearshore sites operated by the
Delaware River Basin Commission
are green dots. These sites 
were identified in the Demonstration
Study. 

How can we recognize these
sites and sites like these all across the 
Nation as part of the NMN in the next
Phase?

The Water Quality Portal is part of the 
solution.

Delaware River Demonstration Project



Importance of the Water Quality Portal

• Provides access to over 150 
million water‐quality records 
in USGS NWISWeb and USEPA 
Modern STORET data bases.

• Data sources are missing from 
Portal “community” that could 
be used to support the NMN

• http://www.waterqualitydata.us/
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Broussard and Turner. 2009. Frontiers, Ecology & the Environment
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Broussard and Turner. 2009. Frontiers, Ecology & the Environment



Policy Implications ? 

Broussard, Turner & Westra. Under Review. Agriculture, Ecosystems & Environment
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Northwest Association of Networked Ocean Observing Systems
The Integrated Ocean Observing System (IOOS®) 

Regional Association for the Pacific NW

www.nanoos.org
www.facebook.com/NANOOS.PNW





Integrated Coastal & Ocean Observation System Act of 2009

Created IOOS, with NOAA as lead Federal agency

“The purposes of this subtitle are to--
(1) establish a national integrated System of ocean, coastal, and 

Great Lakes observing systems, 
comprised of Federal and non-Federal components 
coordinated at the national level by the National Ocean 
Research Leadership Council and at the regional level by a 
network of regional information coordination entities, 
and that includes in situ, remote, and other coastal and ocean 
observation, technologies, and data management and 
communication systems, 
and is designed to address regional and national needs for 
ocean information, to gather specific data on key coastal, 
ocean, and Great Lakes variables, and to ensure timely and 
sustained dissemination and availability of these data…”



IOOS FEDERAL PARTNERS:



Reg. Assn’s

engage

DIVERSE LOCAL STAKEHOLDERS

assure

CONSISTENT NATIONAL CABABILITY

Leverage 
and Link



Integrated Coastal & Ocean Observation System Act of 2009

“In order to fulfill the purposes of this subtitle, the System shall be 
national in scope and consist of--

(A) Federal assets to fulfill national and international observation 
missions and priorities;

(B) non-Federal assets, including a network of regional information 
coordination entities identified under subsection (c)(4), to fulfill 
regional observation missions and priorities;

(C) data management, communication, and modeling systems 
for the timely integration and dissemination of data and 
information products from the System;”



The Regional Associations of IOOS



Northwest Association of Networked Ocean Observing Systems
The Integrated Ocean Observing System (IOOS®) 
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Strategy to develop a PNW Observing System

1. Integrate what we have (assets, people, 
technologies)
= federal, state agency, academic, local, tribal, 
and industry

2. Be strategic regarding what we need, based on 
priorities



Coastal ocean:
Northern extent of California Current 
Winds, topography, freshwater input, ENSO & other climate cycles

Major inland basins:
Puget Sound-Georgia Basin, Columbia River 
Urban centers, nearshore development, climate variation

Coastal estuaries:
Willapa Bay, Grays Harbor, Yaquina Bay, Coos Bay, 
and 20 more
Resource extraction, development, climate

Major rivers:
Columbia River (~75% FW input to Pacific from US WC) 
many rivers (e.g., Fraser, Skagit) via Strait Juan de Fuca
Dredging, water regulation, climate change 

NANOOS Region User Groups:
Maritime:  shipping, oil transport/spill remediation
Fisheries: salmon, shellfish, crab, groundfish, aquaculture 
Environmental management:  HABs, hypoxia
Shoreline:  erosion, inundation
Hazards:  Search and rescue, national security
Educators:  formal, informal, research
Marine recreation:  boating, surfing, diving



NANOOS funds:
UW, WA State Dept. 
Ecology, OHSU, 
OSU, OR Dept State 
Lands assets, 

NANOOS displays:
Federal, Tribal, 
State, University, 
Private assets, 







“Gulf of Mexico Data Portal”



“GLOS Great Lakes Observations Explorer”





“Northeast Data Management and Portal”



Plume Tracking

Observations, including 
support for partners Data Services:

Simplifying access to data

Customized Products

IOOS RA’s 
Involvement 

in 
Water Quality



Take home messages

• IOOS has a federal mandate to integrate coastal ocean 
observations and data from federal and non-federal sources.

• IOOS and its RAs are critical building blocks of the National 
Water Quality Monitoring Network.

• IOOS RAs have integrated data access to federal, tribal, 
state, local, academic, NGO, and private sector monitoring 
assets and have designed their observing systems based   
on regional stakeholder input.

• Essential to optimize interoperability.
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Parish (County) 
Presidents

Bayou Town Mayors



Water Quality 
Web Portal
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