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Yo ? CWPPRA Restoration Program

ACWPPRA was
congressionally funded in
1990 and mandated 20
years of restoration project
monitoring

ACWPPRA program uses
multiple restoration
technigues
- size and types of
projects vary

Legend

+ CWPPRA Monitoring Stations
CWPPRA Project Areas

Alnitially the program used
paired project and reference
sites
- with time, difficult to
find nuninf |
reference

Restoration project types: diversions of freshwater
and sediments, marsh creation, shoreline protection,
sediment and nutrient trapping, hydrologic

. . . Alnconsistent monitoring
restoration, and vegetation planting

variables and collection
frequencies across projects
with short data records
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o Purpose

Atchafalqﬁ.

Bay

Gulf of Mexico

Louisiana

. Coastwide Reference Monitoring System sites
- Constructed CWPPRA projects 1:2,600,000 \t

s g 5 w . 25 0 50
|:| CWPPRA projectsin engineering & design i_ﬁmomemrs

E Coastal Wetlands Planning, Protection and Restoration Act regions 2 2
Image Source:
2010 Landsat Thematic Mapper

A To improve our ability to determine the effectiveness of individual coastal
restoration projects.

A Provide information to evaluate coastal wetlands at the project, basin, and
coastwide scales.

A To determine the ecological condition of coastal wetlands to ensure that
the strategic coastal planning for Louisiana (Coast 2050, LCA, Louisiana
Master Plan) is effective in recreating a sustainable coastal ecosystem.
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! P CRMS Design and Assessment

AFunded by CWPPRA in
2003 & State of LA

ACPRA/USGS Sponsors
A~ 390 CRMS sites

ALong-term dataset
(2006-2019)

ASites inside & outside
of CWPPRA projects

ASites in swamp, fresh,
intermediate, brackish,
and salt marsh

ABarrier islands
monitored through
BICM, not CRMS

AAllows for multi-scale
assessments through
CRMS report cards

® Swamp
@ Fresh
O Intermediate
@ Brackish

® Salina

AData used for future
scenario modeling



Questions to address through CRMS:

Did the restoration program:
- reduce coastal wetland loss?
- sustain a diversity of vegetation types within basins?

Is the restoration program effective in reducing major stressors on
wetlands (i.e., flooding regime, salinity, elevation change)?
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/ Site Design
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e Retoranco monto

Non-spatial data collection

Spatial data collection 200m

1km Lo

MARSH

1km
woo¢

WATER U

SHI

C 2m x 2m vegetation station - V01
Rod Surface Elevation Table (RSET) i EO1
0 Accretion station i A0l
@ Datasonde i HO1, W01
== Boardwalk

CRMS Site vs. CRMS Station
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Station Naming Conventions

CRMS DATA COLLECTION INFORMATION AND SCHEDULE

CRMS websitehttp://lacoast.gov/crms
Standard perating procedure€RMS websitéProgram/AdmiistrationSupport Docs/Folse et al. 2Q:

Downloadii r adata from Coastal Information Management System (CI8MS website
Data/Tabulai€IMS Data Tool(http://cims.coastal.louisiana.ggv/

Hydrographic: Station number (HO1)Continuous hourly salinity, temperature, and water level al&
collected. A most sites the data sonde ismopen water bodgr bayou.
9 Station number (W01): Continuous hourly salinity, temperatmd water level but the data
sonceis in a well in the marsh instead of an open water body.
1 Station number (M01): Marsh mat stations are established in floating marshes wherest
mat rises and falls with water level.

CRMS sites withrealtimehydro gages: CRMS0061, 0282, 0411, 0465, 0568, 0609, 0615, 0
2418, 5373- http://waterdata.usgs.gov/la/nwis/current/?type=flow

Soil PorewaterSalinity: Station number (P01, P02, POBjscrete collectionaear the CRMS
boardwalks: 1)ntermittently throughout the year during hydro data sonde servicing and 2]
annually during spring and fall RSET/accretion sampl@gjlected at each vegetation statior
(10 herbaceous vegetatiomtsbnsper CRMS site) during vegetatiomspling in the late
summer/earlyall.

Herbaceous VegetationStation number (VO1, V02, etc$pecies composition, percent cover, and
dominant height once annually @gagdummer/early fall) at 10 statiopsr CRMSsite. Plots are
2X2m.

Vertical Accretion (Station number (A01, A02, etcd) Surface Elevation(Station number EOar
E02): Collectedtwice annually (spring and fall) usiregyo-coring and roesurface elevation
tables

Swamp Forest

1) OverstoryStation number (FO1, FO2, etdat least everg years) species composition and
diameter at breast height (DBH) for @y shrubs and trees > 5 cm DBHlate
summer/early fallCanopy cover with @ensiometeannuallyduring herbaceous vegetatio
sampling Plas are 20X20m.

2) Understory g&tion number (FOUNW, UC, USE, etc) (every 3 years)species composition,
height, DBH, stem density of woody shrubs and trees < 5 cm [@&Isummer/ earlfall).
Plots are 6X6m.

3) Swamp HerbaceouseégetatiorStation numbe(FOIVNW, VC, VSE, etc) (annually in the

late summer/earlfall): same as for herbaceous vegetation as described bbbae9 station
per swamp CRMS sit®lots are 2X2m.

Soil Properties: Station number (S01, S02, et€ollected upon site establisient and every 10 year
in marshes and 6 years in swamps
1 pH, salinity, bulk density, soil moisture, percent organic matter, wet/dry volume

Cheat Sheet:
Provided via

email (5/16/16)

and available in

t he FAQOs o
home page
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Site Data Collection

1km?2scale:

High resolution aerial
photography based
land:water analyses
to investigate land
change through time.

200m? scale: Field data collection using
“‘“ T —— standardized data collection protocols
' | T . and consistent sampling intervals
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Site Data Collection
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Data Type Parameter Frequency
Land Land:Water Ratio Satellite Imagery Hydrologic Basin 3 years
Change Land:Water Ratio Digital Aerial Photography CRMS Site (1 km?) 3 years
Braun Blanquet: % Cover, (10) 2m x 2m plots per | Annually
Species Richness, Height of marsh site or (9) plots | during peak
Emergent Vegetation | Dominant Species per swamp sites biomass
Vegetation (3) 20m x 20m
Forested plots & (9)
DBH, Canopy Cover, 6m X6m Understory 3 yrs during
Forested Vegetation Understory veg plots per site peak biomass

Core samples profiled into 4
cm increments to 24 cm. Bulk
Density, OM%, Soil Salinity, 3 cores, 18 archived

_ Soil Characteristics pH, and Moisture. samples per site 6 to 10 years
Soils Feldspar Plots/Cryogenic
Vertical Accretion Cores 3 plots per site Twice per year
Marsh Elevation Rod Surface Elevation Table
Change (RSET) 4 directions per site Twice per year
3 samples per depth
per site and at Variable and
Soil Porewater 10 and 30 cm syringe sippers | vegetation plots annually
Hydrology ———
Surface Water in available water
Salinity, Temp and within 200m of CRMS

Water Level Submersible Data Logger site or in awell Hourly




A STANDARD OPERATING PROCEDURES MANUAL
FOR THE COAST-WIDE REFERENCE MONITORING
SYSTEM-WETLANDS:

Methods for Site Establishment, Data Collection, and Quality
Assurance/Quality Control

A Initial data review

A Automated review
during submission into
database buffer

Todd M. Folse, Jenathan L. West, Melissa K. Hymel, Jehn P. Troutman,
Leigh A. Sharp, Dona Weifenbach, Tommy E. McGinnig, Laurie B.
Rodrigue, Willlam M. Boshart, Danielle, C. Richardi, C. Mike Miller, and.

- pemard oed A CPRA regional office
The Louisiana Coastal Protection and Restoration Authority reVIeW
A Final approval and
acceptance into CIMS
database
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Coastwide Reference Monitoring System Coastal Protection and
= - Restoration Authority

Data Mappi ization  Program CPRA

Library Viewer Outreach Help
Wetland restoration efforts conducted in
Louisiana require monitoring the effectiveness
of individual projects as well as monitoring Welcome to the Louisiana Coastal Protection and Restoration Authority's
the cumulative effects of all projectsin Coastal Information Management System (CIMS).
restoring, creating, enhancing, and protecting
the coastal landscape. The effectiveness of CIMS provides geospatial, tabular database and document access to CPRA's suite of protection and restoration projects, Coastwide
the traditional paired-reference monitoring Reference Menitaring System (CRMS) stations, the 2012 Master Plan, project scheduling, geophysical data, and coastal community
approach in Louisiana has been limited resioney information
because of difficulty in finding comparable
test sites. CRMS is a multiple reference
approach that uses aspects of
hydrogeomorphic functional assessments and
probabilistic sampling.

This approach includes a suite of sites that
encompass the range of ecological conditions
for each stratum, with projects placed on a
continuum of conditions found for that
stratum. Trajectories in reference sites are
then compared with project trajectories
through time. The approach could serve
as a model for evaluating -
wetland ecosystems.

Data Download

Map Viewer Document Library
Coastal Protection and

Coastal Protection and Restoration Authority

Restoration Authority

[Legln] Home Data Download Library Viewer Outreach Help

Monitoring Data
Home Data Download Library Viewer Outreach Help
Hydrographic Data
DownLoap DaTa - HyproGRAPHIC MONTHLY
Hydrographic data are now available in two general formats: data collected monthly and data collected hourly. Parameters sampled generally include; water level,
water temperature, specific conductance, and salinity. In some rare instances water velocity and wind speed/wind direction are sampled at stations where hourly

Hydrographic data are now available in twa general formats: data collected manthly and data collected hourly. Parameters sampled generally include: water level,
data are collected

water temperature, specific conductance, and salinity. In some rare instances water velocity and wind speed/wind direction are sampled at stations where hourly data
are collected.

Monthly hydragraphic data can be downloaded either by project, CRMS (Coastwide Reference Monitoring System) site, or station number. These files are relatively Hydrographic Monthly Data
small, as there are only approximately 12 records per station per year. In general, there is a much larger spatial distribution of stations where monthly data are collected Retrieve Monthly Data

than where hourly data are collected. Note: for CRMS stations, these monthly data comprise Soil Porewater data.
Monthly hydrographic data can be downloaded either by project, CRMS (Coastwide Reference Monitoring System) site, or station number, These files are relatively

This screen defines a request for Monthly data. The data that matches this request will be returned real-time in a grid view and will provide an option to download a small, as there are only approximately 12 records per station per year. In general, there is a much larger spatial distribution of stations where monthly data are
comma delimited file with user provide file name, please see disclaimer below. collected than where hourly data are collected. Note: for CRMS stations, these monthly data comprise Soil Porewater data.

Enter Selection Criteria: Hydrographic Hourly Data

® Filter by Projects O Filter by CRMS Sites Retrieve Hourly Data

ies, p g . . .
For a detalled explanation of all data types and collection frequencies, please review the Data Descriptions document Hourly hydrographic data may also be downloaded either by project, CRMS (Coastwide Reference Monitoring System) site, or station number, however these files

i are much larger than the monthly files. For example, since one year of hourly sampling will yield approximately 8760 records, a file for a project collecting data at 3
(Select either a Project Name o a CRMS Site to get a st of iltersd Stafions) stations for a period of 5 years will contain approximately 131,400 records. Many typical spreadsheet programs will not be able ta completely open a file of this size.
Project: | < select Project Name > M| For this reason, we recommend that haurly data be downloaded by station and not by project.
Stations:  |ALL Stations Asscciated With Selected Project v Data are not necessarily available for download from all stations. However, if you would like to request data that are not currently available from the database, an

alternate request option is available (see Other Data, below).
From Date (mm/dd/yyyy): ]
To Date (mm/dd/yyyy): E Accretion Data

Retrieve Accre

_I]nmimd _Dm"“m“ih . Accretion data can be downloaded either by project, CRMS (Coastwide Reference Monitoring System) site, or station number. These data are collected from specific
locations within herbacecus marsh vegetation areas and forested swamp/bottomland hardwood vegetation areas, and are collected at 6 months and 12 months after

station Accretion show rates of sil accretion or soil erosion at a location.

n Data
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Apps [ Getting Started (] LatestHeadlines [*] CustomizeLinks A Free Hotmail [*) RealPlayer [ Windows Marketplace [ Windows Media [ Windows [ Imperted From Fire

Coastwide Reference Monitoring System Coastal Protection and
- Restoration Authority

Home. Data Mapping Library  Visualizaion  Program CPRA

Data Download Library Viewer Outreach Help
Wetland restoration efforts conducted in
Louisiana require monitoring the effectiveness
of individual projects as well as monitoring Welcome to the Louisiana Coastal Protection and Restoration Authority's
the cumulative effects of all projectsin Coastal Information Management System (CIMS).
restoring, creating, enhancing, and protecting C S
the coastal landscape. The effectiveness of
the traditional paired-reference monitoring o
approach in Louisiana has been limited
because of difficulty in finding comparable
test sites. CRMS is a multiple reference
approach that uses aspects of
hydrogeomorphic functional assessments and
probabilistic sampling.

CIMS provides geospatial, tabuler database and document access to CPRA's suite of protection and restoration projects, Coastwide
Reference Monitoring System (CRMS) stations, the 2012 Master Plan, project scheduling, geophysical data, and coastal community
resiliency information

This approach includes a suite of sites that
encompass the range of ecological conditions
for each stratum, with projects placed on a
continuum of conditions found for that
stratum. Trajectories in reference sites are
then compared with project trajectories
through time. The approach could serve

as a model for evaluating ) -
wetland ecosystems.

Data Download

Map Viewer Document Library

CRMS Data Records:

Continuous Hydro i 52.5 million
Marsh Veg - 320K

Surface Elevation - 197K
Discrete Hydro - 150K

Forested Veg - 50K

Accretion - 30K

Soils - 7K
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Vegetation

Hydro SRy Delivery

www.lacoast.gov/crms

Analytical Teams

AFederal and State
Scientists

A Academics

AWARCG6s Adva
Applications Team

AOversight by CWPPRA
Monitoring Work Group
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Home Data Mapping

in
FAQ Factsheet

Wetland restoration efforts conducted in
Louisiana require monitoring the effectiveness
of individual projects as well as monitoring
the cumulative effects of all projects in
restoring, creating, enhancing, and protecting
the coastal landscape. The effectiveness of
the traditional paired-reference monitoring
approach in Louisiana has been limited
because of difficulty in finding comparable
test sites. CRMS is a multiple reference
approach that uses aspects of
hydrogeomorphic functional assessments and
probabilistic sampling.

This approach includes a suite of sites that
encompass the range of ecological conditions
for each stratum, with projects placed on a
continuum of conditions found for that
stratum. Trajectories in reference sites are
then compared with project trajectories
through time. The approach could serve

as a model for evaluating

wetland ecosystems.

M =USGS

science for a changing world
CPRA inl

www.lacoast.gov/crms
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Analytical Teams

A Web mapping viewer

A Summarize and visualize
data at multiple scales

A On-the-fly user defined
graphics and tools

A Simple queries and data
downloads

A Develop multi-metric
ecological indices

A Develop report card
A Continually evolving

A Google Chrome
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U Overview of Report Card Indices

Vegetation:

A Floristic Quality Index (FQI)
used to determine wetland
quality based on plant species
composition. P

Hydrology: 8 Bt S

A Hydrologic Index (HI) assesses

the suitability of average

Coastwide Reference Monitoring System (CRMS)

Site Level Report Card

salinity and percent time

Year: 2014

flooded in maximizing
vegetation primary
productivity.
Soils:

A Submergence Vulnerability
Index (SVI) assesses the
vulnerability of a site to
submergence based
elevation relative to ESLR.
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U Overview of Report Card Indices

A Developed using CRMS dataset
A 2006 -2009

A Good (>75%), fair (25  -50%), poor (<25%)

A Category thresholds vary by index

A SVI is a continuous scale without defined thresholds
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‘ot ¥ Website Navigation

a CWPPRA funded project
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Coastwide Reference Moni! ring System
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Home Data Mapping Library  Visualizaton  Program

A Main menu with a series of submenus
AlLargely self explanatory
AWill focus on most used features
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Home Data Mapping Library Visualization Program

Wetland restoration efforts conducted in
Louisiana require monitoring the effectiveness
of individual projects as well as monitoring
the cumulative effects of all projects in
restoring, creating, enhancing, and protecting

Data =———2 Charting

Coastwide Reference Monitoring System ‘ N\

Coastwide Refererice Monitoring System I N\

Mapping Library Visualization Program

Mapping Library Visualization  Program

Previous Charting Version

[ Charting I Bulk Charting I—Baﬁ—Moad—I Reporting -

Data Download

Previous Charting Version

[—Ghaﬁhﬂg—l Bulk Charting T Data Download I Reporting .

Hydro
Data available through this website are calculated
T® Land/Vater | or derived values based on the original data which 5
Huci2 are available from the CIMS database (CIMS) Vegetation
B 8ase Layer
Soil
Hydro
Spatial
Vegetation
Report Card Charts
Soil

Spatial Clear Charts
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Coastwide Reference Moniforing System
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Home Data Mapping Library Visualization Program

R’bnnc. M

Wetland restoration efforts conducted in
Louisiana require monitoring the effectiveness
of individual projects as well as monitoring
the cumulative effects of all projects in
restoring, creating, enhancing, and protecting

Data =— Chartlng

Coastwide Refererice Monitoring Sy stem | \
Home Data Mapping Library ‘Visualization Program

Previous Charting Version

M Bulk Charting I Data Download I Reporting .
» Hydro
» Vegetation
» Soil
» Spatial
+ Report Card Charts
Clear Charts




\ Bulk Charting

Data Download Reporting

Coastwide Reference Moniforing

Hydro
Vegetation
Soil

Spatial

»  Report Card Charts

Chart s éof ©Ghtarss
A Surface Elevation/Accretion
A % Organic / Bulk Density
A Vegetation
A Forested
A Porewater
A Hydrographic (Salinity, Temp, Water Level)
A Precipitation
A Report Card

Elevation (ft NAVD 88)

Water Level Range - CRMS0189-H01 2009

1 (
A VAN |

N ‘”\/\J«{V\JV e, [

0

Oct  Nov Dec Jan Feb Mar Apr  May Jun  Jul  Aug  Sep

2008 2008 2008 2008 2009 2000 20080 2008 20090 2008 2008 2009
Data Source: Continuous Hourly Observations

Data Download
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