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A NMN 2006 Report

United States
Environmental Protection
Agency

 Primary considerations and background

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

—Incorporate I00S 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 monitoring



EPA NMN Spatially Extensive Surveys:

nited States

et rasein N tional 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 I00S
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
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A NMN Spatially Extensive

nited States
ironmental Protection

s 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
B Mustinclude NMN network estuaries boundaries
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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




e National Coastal Condition Assessment (NCCA)
Summer 2010 Survey Sites

Legend

©  Embayment Sites
©  NCCA Great Lakes Base Sites
(;’3; Embayments Frame
C:} NCCA Great Lakes Frame

GLEI Segmentsheds
Cumulative Stress Index

@R 18-25 CSl landscape metric
B -1 from Danz et al. 2007
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Volumes of Data are being Generated

eTowed 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




For Coastal Monitoring and Assessment

sclence saerving coastal commuunities

Background
NOAA National Status & Trends Program

Mussel Watch Program

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




r Coastal Monitoring and Assessment
g - - i sclence saerving coastal commuunities

NOAA National Status & Trends Program: Mussel Watch

Sample Collection — Analytes Measured

» Trace elements é.t
2 $ —
* Pesticides } 3 %Q

 PAHs

- C
e Industrial chemicals -
(such as PCBs) Y
. PBDEs W

e Butyltins \
rLL

» Ancillary environmental data

(e.g. grain size, Clostridium ﬁﬂ’@‘ﬂ‘x

perfringens, lipid content) e
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sclence serving coastal

Comimounities

rrs 'Ce(W-_fut__Cnastal Monitoring and Assessment
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NOAA 2005 Hurricane Katrina Impact Assessment
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System-Wide Monitoring (SWiM)

“A Monitoring Framework for the National Marine Sanctuary System” 3 &
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e Consistent approach to design
and reporting

e 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

StellWiSen | coNDITION
Bmk REPORT 2007

— 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
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28 Reserves, protected for:

= Long-term research and
monitoring

= Education
= Resource stewardship

Mission:

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




System-Wide Monitoring Program
(Integrated Components)

» Abiotic Monitoring

» Biological Monitoring

» Land Cover/Use and Habitat




SWMP weather and water quality

monitoring (cont.)







lan 16, 1976
Key Largo
Feb 5, 1975 Oct 2, 1980
Monitor Channel Islands

National Marine Sanctuaries Timeline

lan 26, 1981
Gulf of the Farallones,
Looe Key, & Gray's Reef

Apr 29, 1986
Fagatele Bay

May 24, 1989
Cordell Bank

Sep 18, 1992
Monterey Bay

Jan 17, 1992 May 11, 1994
Flower Garden Banks Olympic Coast

RRRY

®

T 0 T | S | L

1970 N
Oct 23,1972

Marine Pratection Research
and Sanctuaries Act Enacted

. Designation by NOAA

. Designation by Congress

L]

1980

L)

T

L]

)

T

L

¢

L I | L L T L] L] T

1990

Dec 28, 1990

Florida Keys
Nov 14, 1992

Stellwagen Bank &
Hawaiian lslands Humpback Whale

.y

2000

2020



Advancing the implementation of a
National Water Quality Monitoring

Network (The Network) for U.S.
Coastal Waters and their Tributaries

Donna Myers, USGS Office of Water Quality



b

T
{\/'1_) \\
37 { s St.
g e £ 4., Lawrence
' 7 I"ﬂ'l,k_
N\ 7 - "
Columbia i r g i3
T B 3

G

s

\ AR 7

d
Sacramento

;
& 4

San Joaquin (;; 4
% Colorado T
3 T
g (
gy E A “Altamaha
\} Rio Ouachita/ {
{ Brande Atchafﬂlava 85 e .
M
Yukon
o)

_ Upper iesiaainni
T SRl Mississippi
‘\: 5:; ___ﬂ:___“____iE“E|SS|SS|DD| : I.u.wa
. [ R T
" Upper Missouri
_- ‘wﬂ\

Des Moines Middle

, .
Lower Missouri K

! —r—— | Arkansas
WD W { 4 —

—~ ; Té'qnesééeﬁs’!

> 'Yazoq i

Ouachita/ R [, -

\_ . Atchafalaya | & 2
=g " Lower
&7 Wax SOWEL \

,ef“} lake Mississippi % |

\ il % |
Y s

A. USGS Coastal Rivers Network

B. USGS Mississippi River Basin Sub-Network

\‘., Mississipbi
4 o

L

C. Gaps filled by National Monitoring Network
Additions




Delaware River Demonstration Project
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USGS NMN site

Nearshore sites operated by the
Delaware River Basin Commission
are green dots. These sites

were identified in the Demonstration
Studly.

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.



Importance of the Water Quality Portal

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

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

e http://www.waterqualitydata.us/ STORET @ NWIS




Advancing the implementation of a
National Water Quality Monitoring

Network (The Network) for U.S.
Coastal Waters and their Tributaries

Dr. Whitney P. Broussard lll, University of Louisiana at Lafayette



Mississippi River Basin

Legend
Major Rivers/Lakes
State Boundaries
lce/Snow
Developed - Open
Developed - Low
Developed - Med
Developed - High
Barren
Deciduous Forest
Evergreen Forest
Mixed Forest
Shrub/Scrub
Grassland
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Woody Wetland
Herbaceous Wetland
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Projection: Albers Equal Area Conic
Scale 1:20,000,000 1,000 Kilometers

. Broussard, LSU ]
R. E. Turner, LSU 1,000 Miles

Data Sources: MRB Extent - National Hydrography Dataset, Major Rivers and Lakes - USGS, Landcover - USGS National Landcover Dataset, Hypoxia Extent - N. N. Rabalais
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Nitrate concentration (1906

N fertilizer consumed
MR @ New Orleans
Wid’s within MRB
Wid’s east of MRB
Witd’s west of MRB

1900 1950 2000
Year

Broussard and Turner. 2009. Frontiers, Ecology & the Environment

N fertilizer consumed in US (1929 =1)



Agricultural Cropland == \IN

Nitrate concentration (mg NL ")
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Fraction of watershed in cropland
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Log transformed
nitrate concentration (mg NL )

Policy Implications ?

=
o

r2=064 LY
y =0.02x +0.11

o
o
|

o
o
|

o
~
|

o
[N
|

o
o

I [ I
0 10 20 30 40

Total government farm payments ($ per ha watershed)

Log transformed
nitrate concentration (mg NL )

=
o

r=0.48
y =0.02x + 0.01

S
®
I

o
o
I

=
~
|

o
N
|

o
o

I I
0 10 20 30 40 50

Total government farm payments ($ per ha farmland)

Broussard, Turner & Westra. Under Review. Agriculture, Ecosystems & Environment



Advancing the implementation of a
National Water Quality Monitoring

Network (The Network) for U.S.
Coastal Waters and their Tributaries

Dr. Jan Newton, UW & Northwest Association of Networked Ocean Observing Systems (NANOQS)



Northwest Association of Networked Ocean Observing Systems

The Integrated Ocean Observing System (I00S°®)
Regional Association for the Pacific NW
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KModeling and Analysis
SYElants

Lara Managamant
arrd Communications




Integrated Coastal & Ocean Observation System Act of 2009

Created 100S, 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...”
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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

AOOS

Alaska Ocean Observing System \ P ‘
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Northwest Association of Networked Ocean Observing Systems

The Integrated Ocean Observing System (I00S°®)
Regional Association for the Pacific NW
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Strategy to develop a PNW Observing System

|. 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
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Gulf of Mexico Data Portal”

GCOOS

GULF OF MEXICO
COASTAL OCEAN
OBSERVING SYSTEM

Welcome to GCOOS Data Portal

This Data Portal provides timely information about the environment of the United States portion of the Gulf of Mexico and its estuaries for use by decision-makers, including researchers, government

managers, industry, the military, educators, emergency responders, and the general public. Observing stations in the region are monitored constantly. Please visit the GCO0OS main web site at
http://www.qcoos.org/ for more information on this regional association.
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Great Lakes Observing System

GREAT LAKES OBSERVING SYSTEM et
GLOS OBSERVATIONS EXPLORER
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Northeastern Regional Association of Coastal and Ocean Observing Systems > _ I Search f
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NERACOOS

“Northeast Data Management and Portal”
(http://odpdx.neracoos.org)

W“H brid _Terrain Regions: NERACOQOS Region v
Bl Click on a Monitoring Location
To see information on it...
Legend
Areas with more than 100 monitoring locations are clustered.
Double dick large blue icon to zoom into cluster.
[l
Deselect [ Apply Selections ]
all
® vl NEW HAMPSHIRE DEPARTMENT OF
ENVIRONMENTAL SERVICES(1771)
® V] Fisheries and Oceans Canada(2471)
® Gulfwatch Program(33)
® ] Notheast Fisheries Science Center(341)
Northeastern Regional Association of Coastal
QO V] Ocean Observing System (NERACOO0S) moored
buoy program(10)
o @ National Estuarine Research Reserve System
(NERRS)(379)
o V] Tufts University(141)
Imagery ©2010 TerraMetrics - Terms of Use [[EIIlL®! v University of New Hampshire(1)
. ame tLE} MA' E
+_.::l- :I.__q L ‘
e Gulf of Maine -\ Friends of Casco Bay Emvironmental Information
Research Institute '\-a\ CascomBAYKEEPER
i change

NH GRANIT et ot g S Services

NeCODP @m“‘”ﬂ NERACOOS

Network




s Fairfield
N

el artinez,
il il

AY Y
akland

San B @
: - =
Francisco =

support for partners

IO0S RA’S

Involvement

N

Local Time: 2010-11-11 19:32:35

Shoreline Water Quality Data Retrieval System

Station List
i

3, T 3 ’mi
e e N Map | satelie | Hybrid |
= E

Water Qu al |ty Data Servies:

TJRIVER-TRAJ : 2010 10 Z2 OF 30 (FOT)
T T

=-<N--] S -\\}' Sreieaeieeed

£
g ==
=
L
=
P N SIS SN SR i

£l i i i - i
1727 1724 11721 11718 117198 11712
Longiuda (W)

dav=)

Plume Tracking

Simplifying access to data

South Slough Research Reserve: Charleston

20+

—
[Sa]
Il

Temperature (Celcius)
-
(=]
1

5

Real-time Water Quality Data
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Take home messages

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

|OOS 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.




Advancing the implementation of a
National Water Quality Monitoring

Network (The Network) for U.S.
Coastal Waters and their Tributaries

Dr. Whitney P. Broussard lll, University of Louisiana at Lafayette
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