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Deepwater Horizon/Mississippi Canyon 252 Spill

Sampling and Monitoring Plan for the Assessment of MC252 Oil Impacts to
Coastal Wetland Vegetation in the Gulf of Mexico

Approval of this work plan is for the purposes of obtaining data for the Natural Resource
Damage Assessment (NRDA). Each party reserves its right to produce its own independent
interpretation and analysis of any data collected pursuant to this work plan.

Each laboratory shall simultaneously deliver raw data, including all necessary metadata,
generated as part of this work plan as a Laboratory Analytical Data Package (LADP) to the
trustee Data Management Team (DMT), the Louisiana Oil Spill Coordinator's Office (LOSCO)
on behalf of the State of Louisiana, and to BP (or Cardno ENTRIX on behalf of BP). The
electronic data deliverable (EDD) spreadsheet with pre-validated analytical results, which is a
component of the complete LADP, will also be delivered to the secure FTP drop box maintained
by the trustees' Data Management Team (DMT). Any preliminary data distributed to the DMT
shall also be distributed to LOSCO and to BP (or Cardno ENTRIX on behalf of BP). Thereafter,
the DMT will validate and perform quality assurance/quality control (QA/QC) procedures on the
LADP consistent with the authorized Analytical Quality Assurance Plan, after which time the
validated/QA/QC'd data shall be made available simultaneously to all trustees and BP (or Cardno
ENTRIX on behalf of BP). Any questions raised on the validated/QA/QC results shall be
handled per the procedures in the Analytical Quality Assurance Plan and the issue and results
shall be distributed to all parties. In the interest of maintaining one consistent data set for use by
all parties, only the validated/QA/QC’d data set released by the DMT shall be considered the
consensus data set. In order to ensure reliability of the consensus data and full review by the
parties, no party shall publish consensus data until 7 days after such data has been made
available to the parties. Also, the LADP shall not be released by the DMT, LOSCO, BP or
Cardno ENTRIX prior to validation/QA/QC absent a showing of critical operational need.
Should any party show a critical operational need for data prior to validation/QA/QC, any
released data will be clearly marked "preliminary/unvalidated" and will be made available
equally to all trustees and to BP (or Cardno ENTRIX on behalf of BP).This plan will be
implemented consistent with existing trustee regulations and policies. All applicable state and
federal permits must be obtained prior to conducting work.

Approval of this work plan is for the purposes of obtaining data for the Natural Resource
Damage Assessment (NRDA). Each party reserves its right to produce its own independent
interpretation and analysis of any data collected pursuant to this work plan.
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Sampling and Monitoring Plan for the Assessment of

MC252 Oil Impacts to Coastal Wetland Vegetation in the Gulf of Mexico

August 4, 2011

Mark W. Hester' and Jonathan M. Willis?
Wetland Science Advisors for NOAA

This document presents a sampling and monitoring plan for use in assessing the impacts of
MC252 oil on coastal wetland vegetation as well as soil characteristics and elevation along the
Gulf of Mexico coast, particularly in Louisiana. The plan may be implemented before oil from
the MC252 incident(s) reaches an area (to the extent feasible), and also thereafter. The plan
specifically addresses the following topics:

L

II.

III.

VIL

VIIL

Introduction and objectives. This section describes the overall purpose and
objectives for a coastal wetland vegetation assessment.

Health and safety. This section summarizes pertinent health and safety
protocols applicable to this effort. It includes a number of procedures by
reference, all of which should be carefully reviewed and adhered to by all team
members.

Site location selection. This section describes the proposed approach to
identifying sites for evaluation.

Survey timing and frequency. This section describes the proposed approach
with respect to timing issues: when surveys can be executed, and at what
frequency subsequent monitoring may occur.

General survey procedures. This section notes, by reference, case-wide
protocols for use as part of this sampling plan.

Establishing transects and study plots. This section describes how to establish
transects and plots at the selected sites, and within representative types of Gulf
Coast coastal wetland vegetation.

Characterization of herbaceous coastal wetland vegetation health. This
section describes specific activities and procedures pertaining to site
characterization and sample collection in this habitat.

Characterization of Louisiana (stunted) black mangrove health. This section
describes specific activities and procedures pertaining to site characterization and
sample collection in this habitat.

Soils - general characterization. This section describes specific activities and
procedures that will generate information on soil physical and chemical
characteristics including contaminants.
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X.  Soil sampling for contaminant characterization. This section references the
case-wide protocol for soil collection.

XI. Post-survey management of samples and data. This section includes the
procedures to be used in managing data and samples after collection.

XTII. Quality Assurance Project Plan.

XIII. Coastal wetland vegetation elevation survey. This section describes specific
activities and procedures pertaining to collection of shoreline and coastal
wetland vegetation elevation data.

XIV. References

Appendix A — Acknowledgements

Appendix B — Fall 2010 Datasheets

Appendix C - Fall 2010 Quick Reference Guides

Appendix D — Spring 2011 Datasheets

Appendix E — Spring 2011 Quick Reference Guides

Appendix F - Budget

L

INTRODUCTION AND OBJECTIVES

This initial phase of sampling covers the first three monitoring events; Fall 2010, Spring
2011, and Fall 2011. Data collected during these events will be used to refine the plan for
future years. This plan may be extended to 2012 and beyond by executing yearly addenda.
This sampling and monitoring plan provides a detailed practical methodology for collecting
ephemeral data for use in assessing the potential effects of MC252 oil on coastal wetland
vegetation along the Gulf of Mexico (GOM) coast as part of the NRDA for the
MC252/Deepwater Horizon oil spill. It also aims to provide information and data that can
assist in identifying, designing and implementing further procedures as may be needed to
complete the NRDA process for assessing the impact of MC252 oil on coastal wetland
vegetation. The data collected under this plan may be used to establish unoiled and post-
impact conditions and to monitor recovery. Results from implementation of this plan may be
combined with results from related efforts (e.g., analysis of aerial imagery/remote sensing
data) to produce an overall understanding of the potential effects of the Deepwater Horizon
spill on coastal wetland vegetation habitat. The Trustees reserve the right to perform
additional analyses on samples collected under this plan, or any addendum to this plan,
independently or as part of a trustee/BP cooperative sampling effort.
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The plan’s objectives are:

A. To collect and evaluate ephemeral and other data that will assist in
the evaluation and assessment of the potential effects of MC252
oil on herbaceous coastal wetland vegetation health and in design and
implementation of additional assessment activities appropriate to
the purpose;

B. To collect and evaluate ephemeral and other data that will assist in the design and
implementation of other assessment activities related to Louisiana (stunted) black
mangrove health; and

C. To provide data that will assist in the design and implementation of other
activities as may be needed to characterize and assess the physical and chemical
characteristics of soils and sediments', including contaminants in so far as they
relate to MC252 impacts.

This sampling and monitoring plan is specific to Louisiana coastal wetland habitats, but is
broadly applicable to coastal wetland vegetation in general. Sampling efforts outside of
Louisiana will be addressed through addenda. Regional variation in dominant coastal
vegetation types in the Gulf of Mexico may require slight modifications of the sampling
design and protocol to accurately assess coastal wetland vegetation on a broader spatial scale.

The procedures described in this document may be used in the context of both unoiled and
post-oiling data collections. The specific protocols are focused on biological characterization
unique to coastal wetland vegetation and refer to other protocols for general case-wide
procedures (e.g., GPS use, photography guidance, etc.) as well as to case-wide protocols
associated with chemical characterization of soils and sediments.

Since coastal wetland habitats provide a variety of ecological services, there are many
potential metrics that can be used to assess impacts to these habitats due to oiling. The
current plan focuses on metrics relating to the health of macrophytes (Table 1). Additional
metrics (e.g., for faunal analysis) may be considered in the future in a separate plan or
addendum.

! Note that the terms soil and sediment are used nearly interchangeably throughout the document; their use
is not intended to create a distinction between different matrices.
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Table 1. Proposed measures of ecological function and services for coastal wetland
vegetation habitats.

Ecological Service

Measure

Proposed Sampling
Frequency

Primary production

Herbaceous coastal wetland vegetation metrics

Light-adapted fluorescence (unitless)

Chlorophyll content (SPAD)

A

Oiling impact extent

Vegetation condition index

Perpendicular penetration of oil into marsh (m)

Sediment surface oiling (%)

Oiling extent index

Total aboveground biomass (g/m?; live and dead by species)

Stem height (cm per stem and cumulative cm/m?)

Stem density (# per m’)

Belowground biomass (g/m?)

Louisiana mangrove metrics

Adult Trees (> 50 cm)

Mangrove maximum height (in 4-m” plot; cm)

Number of trees (all tagged in 1-m” subplot; # per m”

Oiling impact extent (in 4-m* plot)

Vegetation condition index

Perpendicular penetration of oil into marsh (m)

Sediment surface oiling (%)

Oiling extent index

Belowground biomass (g/m®)

Area of tree canopies based on perpendicular diameter
measurements (in 1-m? subplot; m?)

Light-adapted fluorescence (in 4-m” plot; unitless)

Chlorophyll content (SPAD) (in 4-m* plot)

Height of oiling on pneumatophores (in 1-m” subplot; cm)

Height of each tree (in 1-m* subplot; cm)

Survival (in 1-m* subplot; % of tagged trees)

Number of branches per tree, leaf bearing and bare (in 1-m*
subplot; #)

Pneumatophore density (in 1-m” subplot; # per m?)

Pneumatophore height (in 1-m* subplot; cm)

Main stem diameter of each tree (in 1-m* subplot; cm)

Height of oiling on adult stems (in 1-m” subplot; cm)

Propagule production index (in 1-m? plot)

Seedlings (< 50 cm, all tagged in 1-m* subplot)

Number of seedlings (in 1-m” subplot; # per m?)

Height of each seedling (in 1-m* subplot; cm)

Number of main stem nodes (in 1-m* subplot; #)
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Ecological Service

Measure

Proposed Sampling
Frequency

Internodal distance along main stem (in 1-m” subplot; cm)

Survival (in 1-m® subplot; % of tagged seedlings)

Oiling impact extent (in 4-m” plot)

Vegetation condition index

Perpendicular penetration of oil into marsh (m)

Sediment surface oiling (%)

Oiling extent index

Height of oiling on seedlings (in 4-m* plot; cm)

Canopy extent (in 1-m* subplot; total number of leaves, # per
seedling)

Provision of

Herbaceous coastal wetland vegetation metrics

marsh habitat

Visually-estimated live and dead cover of plant species (%)

Average canopy height of dominant species (cm)

Oiling impact extent

Vegetation condition index

Perpendicular penetration of oil into marsh (m)

Sediment surface oiling (%)

Oiling extent index

Oiling height on stems (cm)

Louisiana mangrove metrics

Adult Trees (> 50 cm, all tagged in 1-m? subplot)

Oiling impact extent (in 4-m” plot)

Vegetation condition index

Perpendicular penetration of oil into marsh (m)

Sediment surface oiling (%)

Oiling extent index

Visually-estimated live and dead cover of mangrove and other
species (in 4-m? plot; %)

Pneumatophore density (in 1-m* subplot; # per m?)

Oiled pneumatophores (in 1-m* subplot; # per m?)

Pneumatophore height (in 1-m* subplot; cm)

Pneumatophore oiling height (in 1-m” subplot; cm)

Seedlings (< 50 cm, all tagged in 1-m” subplot)

Oiling impact extent (in 4-m* plot)

Vegetation condition index

Perpendicular penetration of oil into marsh (m)

Sediment surface oiling (%)

Oiling extent index

Marsh

Plot elevation (measured by RTK and tied to NAVD88/ GULFNet)

sustainability

Shoreline change (cm/year)

w

Soil bulk density (g/cm")

Carbon sequestration

Soil organic matter (%)

Nutrient cycling

Extractable KCl, nitrate-nitrite, ammonia (ppm)

Biogeochemical

Extractable salinity (ppt), pH

processes

Extractable sulfate (ppm)

tEdd s




Sampling_and_Monitoring_Plan_for_Coastal_Vegetation_04August2011.doc

Ecological Service

Measure

Proposed Sampling
Frequency

Soil Eh (mV)

Extractable elements (ppm)

Sand, silt, clay composition

TPH and PAH concentrations in soils (ppm)

Proposed Sampling Frequency
A=at0,0.5,1,2,3,5and 10 years
B=at0,1,2,3,5and 10 years

Notes:

Some measures of ecosystem processes contribute to more than one ecosystem service and therefore appear more than once

in the table above.

Measures of fisheries and food web support ecosystem services, although important, are not directly addressed in this

sampling plan.

Coastal wetland vegetation can vary in plant composition across regions, and within different
hydrogeomorphic settings within a region. Figure 1 presents some typical coastal wetland
macrophyte distributions along idealized transects from water’s edge towards interior. In
Louisiana, Spartina alterniflora (smooth cordgrass) is generally the dominant lower inter-
tidal macrophyte, although Juncus roemerianus (black needle rush) is present in many of
Louisiana’s coastal wetland habitats. Avicennia germinans (black mangrove) is present in
barrier island (back barrier) coastal wetland habitats and also in the more southern coastal
wetland habitats, both as continuous stands of stunted black mangrove and in association
with smooth cordgrass. Across the Northern Gulf of Mexico into Florida there are often
some shifts in herbaceous coastal wetland macrophyte dominance from Spartina alterniflora
(smooth cordgrass) to Juncus roemerianus.
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II. HEALTH AND SAFETY

1.

The team leader and field crew parties should have completed all applicable health
and safety training as directed by NOAA or state agency oil spill policy.

All field team members must complete the NOAA safety training and

documentation requirements set forth in “Safety Requirements for All Personnel
Working on NOAA-led NRDA teams for MS Canyon 252 Incident” (02 - Safety
Documentation Requirements.doc in the Resource Catalog on the case’s website,

3. All field team members should read all of the documents in the Safety directory of

the Resource Catalog of noaanrda.org. Exception: if site collection activities do
not include use of a boat or helicopter, then familiarity with the safety documents
for these vehicles is not required.

Each field team must submit a plan, not later than the night prior to going into the
field. This plan must specify:

o The team leader;

o Names of all team members;

o The sampling location(s)-- please use the grid coordinates provided in the
site Safety Maps (available in the Safety section of the Resource Catalog
of noaanrda.org);

What kind of sampling they are doing;

Expected arrival time at sampling area (daily);

Expected departure from sampling area (daily);

Team deployment date;

Team return date.

O 0O 00O

This information may be reported in one of two ways:

o Fill out the Excel spreadsheet “04 - Team Member Information Form —
Sampling and Safety.xls (available in the Safety section of the Resource

Catalog of noaanrda.org) and send it to ||| EGErcase vse

one tab for each team.
o Ifyou cannot submit this spreadsheet electronically, you can call in and
report the information using this number:ﬂ
Field teams must adhere to all procedures set forth in the MC252 Site Safety Plan
(“NRDA MC 252 Site Safety Plan_6.22.10.pdf” and 12/8/2010 revision, available

in the Resource Catalog of [} | NN

If participating in a cruise: Each cruise may have additional required health and
safety procedures, which must be observed.

The safety procedures outlined here are subject to change at the direction of the
Deepwater Horizon NRDA Field Operations team. Such changes will be
applicable to field teams under this plan without the need for an amendment to this
plan.
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III. SITE SELECTION

The site selection process involves the following steps. First, based on available data, the
targeted coastline will be divided into a few broad “sampling regions.” For example, Louisiana
coastal wetland vegetation may be divided into a number of regions based on combinations of
location and dominant vegetation (e.g., mainland-herbaceous salt marshes) to reduce
environmental variation not associated with this spill. Additional combinations may be added
depending on impacted areas, if needed. For this spill mainland herbaceous salt marshes, barrier
island salt marshes, mangroves habitat and Phragmites habitat were sampled.

Second, a pool of possible sampling sites will be identified based on the review of earlier
preassessment data, SCAT reports, aerial photography and other available data in each sampling
region. In this process, beach locations devoid of coastal wetland vegetation, sites impacted by
human activities, locations along man-made canals, as well as sites entailing lengthy permitting
process will be excluded. To the extent possible, the identified locations should be dominated by
the targeted vegetation type.

Third, based on the review of SCAT data and quantitative information provided by earlier
preassessment observations, each possible sampling site will receive an oiling extent designation.
Oiling extent is defined as the ratio of the observed oil band height on the vegetation relative to
the average vegetation height (expressed as a percentage). Considered oiling extent categories
include:

1. Unoiled: no oiling from this spill reported from SCAT or other pre-assessment activity
and no visible signs of oil on the vegetation, on or in the soil, or on the nearby water.

2. Trace to 10%: Vegetation, standing or prone, with 1% to less than 10% of the visible
plant surface coated with oil, with or without oil detectable on or in the soil. This
category also includes locations with no visible oil on the vegetation, but observed oil on
or in the soil. Given observations of this condition in the field, we believe it is reasonable
to include this condition within the trace to 10% category.

3. 10% to less than 50%: Vegetation, standing or prone, with 10% to less than 50% of the
visible plant surface coated with oil, with or without oil detectable on or in the soil.

4, 50% to less than 90%: Vegetation, standing or prone, or stubble with 50% to less than
90% of the visible plant surface coated with oil, with or without oil detectable on or in the
soil.

5. 90% to 100%: Vegetation, standing, prone, or stubble, with greater than 90% of the

visible plant surface coated with oil, with or without oil detectable on or in the soil.

The above cited oiling categories may be adjusted according to the extent of observed oiling
within specific sampling regions.
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Fourth, to the extent possible, from the pool of sampling sites within each sampling region, a
number of sites will be randomly selected from each oiling extent category.? Selected locations
of sites will be distributed to maximize the sampling coverage of the region. Additional specific
site selection considerations will include the availability of sampling sites with existing pre-
incident data, such as the CRMS sites along the Louisiana coast, the ability to coordinate
locations with planned sampling efforts in adjacent habitats (e.g., SAV beds, oyster reef, and/or
general nearshore subtidal areas), and the ability to obtain landowner permission for access.
Given the fact that in some locations such as on National Wildlife Refuges coastal wetland
vegetation sampling entails permitting requirements, every attempt must be made to fix the
location of selected sites for all subsequent monitoring efforts.

In addition to the selected sites, alternative locations will be determined from the pool of
sampling sites within each sampling region to allow for substitution of sites if necessary. For
instance, field teams may find that designated unoiled sites are oiled. In that event, the field
team will instead proceed to a predesignated alternative site.

The Field Chief will assign a unique site code to each site. After consideration of other sources
of shoreline oiling data (such as SCAT records and photos) and initial data collection and
analysis (including chemical analytical data), the original classification and/or the category of
each selected site will be reviewed, and if necessary, will be corrected consistent with field
observations. Upon confirmation of site classifications and categories, the statistical design will
be reassessed and determinations will be made as to whether changes (e.g., evaluating additional
sites) are required to provide greater statistical rigor, if deemed necessary or appropriate.

IV. SURVEY TIMING AND FREQUENCY

This data collected under this plan may be used to establish unoiled conditions, post-impact
conditions and to monitor recovery.

Under this plan, sampling will be conducted at 0 and 1 years subsequent to oiling (Table 1). For
certain variables, an additional sampling effort will be conducted at year 0.5. Results from past
sampling efforts will be used to help determine the need for any future sampling and monitoring
in order to assess the impacts of oil on coastal wetland flora. Additional monitoring efforts will
be proposed as addenda to this sampling plan.

? For example, for mainland-herbaceous salt marshes, 14 transects within each of the five (5) oiling
categories will be established as follows: (a) Seven (7) Spartina alterniflora-dominated transects where Spartina
alterniflora contributes the greatest species cover to the total vegetation cover in each plot (i.e., Spartina alterniflora
is the dominant species in each transect plot); and (b) Seven (7) Spartina alterniflora-present transects where
Spartina alterniflora is present in the immediate transect area, but is not required to be dominant or present in a
transect plot.

10
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V. GENERAL SURVEY PROCEDURES
Field staff will receive training prior to each field effort.

Several case-wide protocols and associated forms have been developed for common activities,
including:

- Chain of Custody procedures and documentation;

- Sample collection forms;

- GPS setup and use;

- Field photography guidance;

- Photologger forms; and

- Data management.

All field team members should familiarize themselves with these documents, available in the
Data Management section of the Resource Catalog of noaanrda.org’, prior to commencing
fieldwork. As needed, team members should participate in NRDA data management training to
learn about these protocols, and to have any questions answered.

Copies of all appropriate forms and datasheets, including those mentioned above as well as those
specific to the current sampling plan, should be assembled as part of the equipment needed for
the day’s activities. Sample and data transfer/upload procedures should be followed after
completion of the day’s field work activities.

Aside from case-wide photography guidance, specific guidance has been developed for this plan,
organized by activities completed by forward and plot teams. Forward teams identify sites and
set stakes for the plot teams. Plot teams collect measurements outlined in the plan protocols.

Recommended Photography Procedure

“Forward Team”: For each site, the first photo should be a photo of a whiteboard with the site ID
written. Then, take four site photographs following placement of the shoreline and interior
stakes. The first photograph should be taken from the interior stake facing directly toward the
shoreline stake. The second and third photographs should be taken at the shoreline stake facing
parallel to the shoreline in both directions. The fourth photograph should be taken from just
offshore (1-2 m) with both the shoreline and interior stake in the photo frame.

“Plot Team™: Take two photographs of each cover plot and each productivity plot. A whiteboard
with the site name and plot number should be placed in the lower right-hand corner (as you are

11
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facing the plot from the transect) of the plot and should be visible in each picture. The first
photograph (90° photo) should be taken with your back to the shoreline from directly above the
plot ensuring that the whole plot and the whiteboard are visible. The second photograph (45°
photo) should be taken facing the plot from the transect line, aligning yourself with the center of
the plot. For a site with 3 paired plots a total of 12 plot photographs will be taken (2 photographs
x 3 cover plots plus 2 photographs x 3 productivity plots). For a site with 2 paired plots a total of
8 plot photographs will be taken (2 photographs x 2 cover plots plus 2 photographs x 2
productivity plots). For a site with 1 paired plots a total of 4 plot photographs will be taken (2
photographs x 1 cover plot plus 2 photographs x 1 productivity plot).

Take one photograph of each belowground biomass core. Orient the belowground biomass core
horizontally (relative to the photographer) and place a measuring device below and parallel to the
core. Place a whiteboard or label with the site number and plot number above the core. Take the
photograph from above each core ensuring that the core, measuring device, and label are all
visible in the photograph. For Spartina alterniflora and mangrove-dominated communities,
there will be one core photograph taken at each productivity plot since one core will be taken at
each plot*. For a site with 3 paired plots a total of 3 core photographs will be taken (1
photograph x 1 belowground biomass core x 3 productivity plots). For a site with 2 paired plots
a total of 2 core photographs will be taken (1 photograph x 1 belowground biomass core x 2
productivity plots). For a site with 1 paired plot a total of 1 core photographs will be taken (1
photograph x 1 belowground biomass core x 1 productivity plot).

VI. ESTABLISHING TRANSECTS AND STUDY PLOTS

General Procedures

At each site, a transect shall be established that is approximately perpendicular to the shoreline
and proceeds inland into the coastal wetland vegetation. Because the transect must end in the
interior of the coastal wetland vegetation, and not near another shoreline, the transect must be
relocated if it does not terminate within the coastal wetland vegetation interior. The ends of the
transect shall be staked using a PVC pipe and the coordinates recorded on the “Site Visit/Set Up
Datasheet”. Transects should be placed so as to avoid open water (i.e., pond) areas. In
particular, the edge of plots should be located a minimum of 5 meters from the edge of the open
water area (with the exception of the shoreline edge of shoreline plots, which is located 1 m from
the shoreline). Further, to the extent possible, transects should be placed to minimize the
occurrence of oil boom, wrack, and debris in the intended plot locations.

# For Phragmites communities, two cores will be taken per plot; each core will be photographed separately
and then placed into the same bag (see section Additional Protocols for Phragmites Sampling).

12
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The appearance of all sites and plots will be thoroughly documented using digital cameras. GPS
readings will be recorded for the lower left corner of each plot (facing inland, the left-hand
seaward corner) and should be recorded on the appropriate plot datasheet.

In general, detailed photographic and GPS logs will be maintained as described in the latest
MC252 NRDA guidance (available on www.noaanrda.org).

Due to the inherent variation in all coastal wetland vegetation metrics among the environmental
settings, it is important to select appropriate unoiled areas. As discussed here, “reference” areas
are unoiled coastal wetland vegetation that are similar (to the extent possible) in
hydrogeomorphic setting, vegetation type, past environmental history, etc., and for which data
can be obtained for key metrics in the same general area where oiling impacts are assessed.
These unoiled sites will be studied using the same methods as at oiled sites, so that temporal
comparisons can be made between oiled and unoiled measures. Note that certain unoiled
herbaceous coastal wetland vegetation plots will be paired with an additional set of unoiled plots
in which the vegetation is temporarily “laid over” by hand using PVC poles. This extra set of
unoiled plots will only have the suite of vegetative cover measurements performed. This
additional evaluation of vegetative cover in unoiled plots, where vegetation is standing and then
laid over, will serve to enable interpretation of oiled plot vegetative cover measurements where
vegetation is laid over and cannot be stood up.

Herbaceous Coastal Wetland Vegetation Areas

General Procedures

At specified points along the transect, two permanent plots will be established as follows: a 1
meter X 1 meter “cover plot” and 1 meter x 2 meter “productivity plot”. Analysis of these plots
will follow the herbaceous coastal wetland vegetation protocols described in Section VII. Each
productivity plot will be established 2 meters to the right (facing inland) of the transect, while its
paired permanent vegetative cover plot shall be placed 2 meters to the left of the transect. (These
distances may exceed 2 m to attain better similarity with respect to species cover and
composition between the plots.)

The length of the transect and the placement of plots along the transect length is a function of
whether the site is an oiled site or an unoiled site, as described below. Figure 2 depicts the
layout of transects and study plots in herbaceous coastal wetland vegetation areas.

Oiled Sites

The forward team shall proceed to the GPS coordinates of the selected site. The team shall
visually examine the site, including up to approximately 50 meters to each side of the
coordinates. A specific location for the transect shall be selected to be most representative of the

13
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Figure 2. Example of a hypothetical transect for an herbaceous marsh area with oiling distance

into the marsh 8 meters from the shoreline. Note the placement of plot centers at 1.5 m, 4
m, and 6.4 m and the maintenance of a minimum landward buffer of 0.5 meters to the end
of the transect. The distance from the transect line to edge of each plot is 2.0 m. (Drawing

is not to scale.)
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area’s natural (i.e., non-oil related) features (e.g., area with special microgeography such as small
pools/ponds, and areas that are clearly disparate in terms of vegetation composition or density
shall be avoided). Additionally, the transect location should be representative of that specific
oiled shoreline in both the extent of penetration into the coastal wetland vegetation and the extent
of vegetation oiling.

At each site one transect should be established. The length of the transect at an oiled site (i.c., all
selected sites except unoiled sites) should be the greater of: (a) the length of oil penetration into
the coastal wetland vegetation as reported during earlier preassessment observations or (b) the
length of observed oil penetration into the coastal wetland vegetation at the time of the present
survey up to a maximum length of 30 m. If 10% or greater oiling of visible plant surface is
observed at 30 m, this will be recorded on the datasheet to indicate that further assessment may
be required.

Upon arriving at any plot designated as “herbaceous only”, the plot will be initially inspected for
the presence of mangroves. If any adult mangroves (> 50 cm in height) or more than 3 mangrove
seedlings < 50 cm in height are found, then the entire plot will be shifted to the left or right
(facing inland), depending on which side of the transect the plot is located, until the requirements
of a “herbaceous only” plot are met.

Note that when establishing plots, the first plot pair (i.e., cover plot and productivity plot) on a
transect will always start 1 meter in from the shoreline; this plot pair will be referred to as the
“shoreline edge” or “zone 1” plot pair. The second and third plot pair for that site, if relevant,
will be referred to as the “zone 2” and “zone 3” plot pairs, respectively. There will be a minimum
buffer of 0.5 meters from the landward edge of the last plot pair of the transect and the end of the
oiling distance from the shoreline. Please see Table 2 for a summary of criteria for plot
placement and Figure 2 for an example transect layout schematic. Table 3 provides example plot
locations based on oiling distances from the shoreline.

For transects less than 2.5m: Insufficient space is available to establish plots.

For transects equal to or greater than 2.5 meters but less than Sm: One set of plot pairs will be
established, representing the shoreline zone. The shoreline zone plots shall be established such
that the seaward edge of the associated permanent plots is 1 meter in from the shoreline (i.e., plot
centers will be 1.5 meters in from the shoreline).

For transects equal to or greater than 5 meters but less than 7 meters: Two sets of plot pairs
will be established (zone 1 and zone 2). The zone 1 (shoreline edge) plots shall be established as
described above. The zone 2 plots will be established such that the plot centers are 80% of the
oiling distance (i.e., transect length) from the shoreline. Note that the distance from the center of
the zone 2 plots to the end of the oiling distance from the shoreline must be at least 1 meter.
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Particularly when plots are relatively closely spaced, as is the case for transects of this length,
field personnel should exercise extra care to avoid inadvertently trampling the edge of one plot
while inspecting another.

For transects equal to or greater than 7m: Three sets of plot pairs will be established (zones 1,
2, and 3). The zone 1 plots shall be established as described above. The zone 2 plots will be
established with the plot centers at 50% of the oiling distance from the shoreline and the zone 3
plots will be established with the plot centers at 80% of the oiling distance from the shoreline.
Note that the distance from the center of the zone 3 plots to the end of the oiling distance from
the shoreline must be at least 1 meter.

Table 2. Matrix of the number of herbaceous plot pairs to establish for a given range of oiling
distances from the shoreline.

Oiling distance <25m 25mto<5m 5mto<7m >7m
from shoreline

Number of plot 0 1 2 3
pairs to establish

Table 3. Matrix of example herbaceous plot pair center distances from the shoreline based on
oiling distances from the shoreline with buffer sizes.

Oiling distance from 2m| 25m| 45m| 5m|65m| 7m| 100m| 15m| 20m

30m

shoreline

Buffer: shoreline to zone 1 NA| 1.0m| 1.0m| 10m| 10m| 10m| 1.0m| 1.0m| 1.0m| 10m
plots

Center of zone 1 plots NA| 15m]| 15m| 15m| 1.5m| 15m| 1.5m| 15m| 15m| 1.5m
Buffer: zone 1 plotstozone |\ | NA| NA| 15m| 27m| 10m| 25m| 50m| 75m|125m
2 plots

Center of zone 2 plots NA NA NA| 40m| 52m | 35m| 50m| 75m| 100m | 150m
Buffer: zone 2plotstozone |\ [ o | Na| Na| NA| Lim]| 20m| 35m| 50m| 8om
3 plots

Center of zone 3 plots NA NA NA NA NA| 56m| 80m{ 120m | 160m | 24.0m
Buffer: most landwardplots | -\, | 05| 25m| 05| 08m| 09m| 15m| 25m| 35m| 55m

to transect end

Unoiled Sites

Transect lengths and the placement of plots along these transects in unoiled sites are intended to
match as closely as reasonably achievable, the positioning of plots along transects in oiled areas.
Towards this goal, the length of transect at these sites should be 20 meters: 20 meters is the 95
percentile value of reported coastal wetland vegetation oil penetration lengths as observed during
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earlier preassessment investigations. (Of note, the length of transects in no-oiling/none sites
may be revised based on initial penetration data collected during study implementation.)

Unoiled site transects will include three plots along a transect:

e The zone 1 (edge) plots shall be established as for oiled coastal wetland vegetation
areas.

o The zone 2 coastal wetland vegetation plots shall be established with plot centers at
50% of the total transect length (e.g., at 10 meters, for a 20 meter transect).

e The zone 3 coastal wetland vegetation plots shall be established with plot centers at
80% of the total transect length (e.g., at 16 meters, for a 20 meter transect).

Additional Protocols for Establishing Phragmites Plots

Due to the unique challenges associated with sampling in Phragmites australis communities
(e.g., water depth, unconsolidated sediment), the following additional protocols are provided for
establishing transects and study plots in Phragmites habitat.

1.

Shoreline edge determination: Approach the Phragmites from the water (whether by boat
or foot) with the shoreline roughly perpendicular to your approach. As you slowly
approach, visually look towards the horizon at both your right and left sides (180
degrees) while observing the space between stems and clumps as the vegetation becomes
denser. That point at which your view to the horizon becomes partially obscured by a
fairly uniform field of stems to both sides (rather than clumps that remain visually
distinguishable) should be used to determine the position of the shoreline transect pole(s).

Datasheets will include entries for whether the transect was established from the boat or
by foot and whether it was sampled from the boat or by foot.

Whenever safe to do so, three Phragmites plot pairs should be established according to
the SOP as a 20 m transect with plot centers as follows: zone 1 plot pair centers 1.5 m
from shoreline; zone 2 plot pair centers 10 m from shore; zone 3 plot pair centers at 16 m
from shoreline (i.e., 80% of 20 m transect length).
o It may not be possible to establish all three plot pairs when:
= Unsafe to do so
= The coastal wetland vegetation location does not have sufficient width
between shorelines (i.e., a coastal wetland vegetation peninsula; see
additional info below) because an ‘interior plot pair’ cannot be established
beyond the midpoint between shorelines.
o Specifically, a coastal wetland vegetation peninsula width must be at least 3 m to
establish a zone 1 plot pair. If not, reject that location.
o If peninsula width is <32 m; only 2 plot pairs can be established: zone 1 plot pair
centers at 1.5 m from vegetation edge, zone 2 plot pair centers at a target distance
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of 50% of the peninsula width (e.g., if peninsula is 24 m wide, zone 2 plot pair
centers should be attempted to be establish at 12 m from shoreline).

o If peninsulas are > 32 m, all 3 plot pairs should be attempted to be established
according to SOP as a 20 m transect (e.g., the zone 3 plot centers would be at 80%
of 20 m, which is 16 m).

4. Conditions may limit the length of a transect (e.g., excessive water depth, inability of an
airboat to penetrate further). The following guidelines should then be followed

o A minimum of two plot pairs should always be attempted to be established when
safe to do so.

o The zone 2 plot pair centers should be established at 10 m from the shoreline, but
if not possible, a distance of > 5m can be used and be recorded on the datasheet
diagram.

o Ifazone 2 plot pair is successfully established at 10 m, the zone 2 plot pair
centers should be established at a distance of 16 m from the shoreline. If that is
not possible, the zone 2 plot pair centers can be established at a distance >13 m.

5. Review recent aerial photography prior to visiting potential transect establishment sites to
estimate width of coastal wetland vegetation between water bodies (i.e., Phragmites
peninsula widths). Pre-estimates of peninsula width will assist with determination of
whether 1, 2 or 3 plot pairs can be established.

Black Mangrove Coastal Wetland Vegetation Areas

General Procedures

At specified intervals along the transect, single 1 meter x 4 meter permanent plots will be
established. Plot placement along a transect for Louisiana stunted black mangrove areas will
follow the same rules as for herbaceous coastal wetland vegetation with the exception that a
single 1 meter by 4 meter permanent plot will be established rather than paired plots. Please see
Figure 3 for an example layout. Assessment of these plots will follow the Louisiana black
mangrove protocols described in Section VIII.

Oiled Sites

Transects in oiled coastal wetland vegetation will extend from the shoreline (i.e., the most
seaward edge of the coastal wetland vegetation) into the coastal wetland vegetation for a total
transect length of 20 m.

Unoiled Sites

The same procedure as for herbaceous coastal wetland vegetation should be followed in
establishing a 20 m transect and situating 1 x 4 meter plots along its length. Plots will be located
to the right (facing inland) of the transect line.
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Distance from
shoreline to
center of zone 2
plot

8mx0.5

=4m

Reported distance of oil from shoreline =8 m

1 meter x 4 meter plot at zone 3

Buffer between
the landward
edge of the plots
and end of the
oiling distance =

11lm

1 meter x 4 meter plot at zone 2

Buffer between zone
2 plots and zone 3
plots=1.4m

1 meter x 4 meter plot at zone 1

Buffer between zone
1 plots and zone 2
plots=1.5m

Shoreline

1 meter buffer
from shoreline

Figure 3. Example of a hypothetical transect for a Louisiana stunted black mangrove area with
oiling distance into the marsh 8 meters from the shoreline. Note the placement of plot
centers at 1.5 m, 4 m, and 6.4 m and the maintenance of a minimum landward buffer of

0.5 meters to the end of the transect. (Drawing is not to scale.)
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Site Set-up Verification

For sampling events following the initial establishment of plots (i.e., Year 0.5 and beyond for
most sites), revisited plots will need to be checked for the presence of plot markers and signs of
erosion. The following guidance should be used.

Contingency Plan for Missing Plot Markers

1. Upon reaching a transect, the “Site Set-up Verification Datasheet” should be completed.
a. Note: “Site Visit/Set Up Datasheet” for each site is provided in a booklet to each
team.

2. If either the shoreline PVC stake or inland PVC stake are missing, but not both, then the
missing PVC stake should be replaced. Consult the “Site Visit/Set Up Datasheet” to
determine the appropriate bearing and distance from the remaining PVC stake to the
location where the replacement stake is to be placed. Note that bearings were recorded
from the Shoreline PVC stake to the Inland PVC stake. Therefore if the Shoreline stake
is missing then teams will need to add 180° if the bearing is between 0° and 180° and
subtract 180° if the bearing is between 180° and 360°.

3. For any plot, if 1 or 2 PVC poles that mark the plot are missing, then replacement PVC
poles should be employed to re-mark plots fully.

4. For any plot, if 3 PVC poles that mark the plot are missing, then replacement PVC poles
should be carefully employed to re-mark plots fully according to the following
constraints. Plots must be carefully re-established in such a fashion that they do not
include former areas of destructive sampling, such as soil core collection or walk paths
outside of the plot. Consult the “Site Visit/Set Up Datasheet” to verify distances as
appropriate.

5. If all the PVC poles marking a plot are missing, then review the situations below.

a. IfPVC poles are missing due to erosion and this erosion is consistent across the
adjacent shoreline (i.e., all portions of the adjacent shoreline have experienced
land loss) then this plot cannot be re-established.

b. If PVC poles are missing due to erosion, but this erosion is NOT consistent across
the adjacent shoreline (i.e., if it can be reliably determined by the field teams that
portions of the adjacent shoreline have not eroded and there is coastal wetland
vegetation at the same distance from the shoreline as the previously established
plot) then this plot should be established at the same distance from the shoreline
as the previously established plot and at sufficient distance from the original plots
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to be sufficiently buffered from previous foot traffic as determined by the field
teams.

c. IfPVC poles are missing due to factors other than erosion (e.g., vandalism), there
is clear evidence of the location of the plot (e.g., markings from PVC poles or
previously collected cores), and the area does not appear trampled, the plot should
be re-established in the same location, and the “Site Set-up Verification
Datasheet” should be completed.

d. IfPVC poles are missing due to factors other than erosion (e.g., vandalism) and
the plot appears trampled, then the plot should be re-established at an appropriate
distance from the shoreline and at sufficient distance from the original plot to be
sufficiently buffered from previous foot traffic.

In the case of re-establishing plots ensure that the bottom portion of the “Site Set-up
Verification Datasheet” is completed.

Any re-established plot must be located in a representative area of the same coastal
wetland vegetation zone in which the previous plot was located.

Contingency Plan for Signs of Erosion/Submerged Plots

If a plot is submerged or partially submerged, it should be sampled to the extent feasible and
should not be re-established at a different location. Any signs of erosion should be noted on the
datasheets and in the field notebook. If the water depth exceeds 15 cm at a Spartina or mangrove
plot, the plot should not be sampled. Rather, the water depth should be recorded on the datasheet,
and the plot should be revisited when the water level is lower, if possible. This water depth
restriction does not apply to Phragmites plots.

Equipment Checklist for Herbaceous Coastal Wetland Vegetation and Louisiana (Stunted)
Black Mangrove Plots (vegetation and soil measurements)

L.

nwhwn

N

8.
9.
10.
11.

Sufficient 10-ft PVC poles (3/4" in diameter, schedule 40) for marking the corners of all
vegetative cover and productivity plots, as well as stunted mangrove plots and subplots,
to be established

PVC poles (2 per site, 1 1/4", 10-ft length)

Wooden stakes (for Refuge property)

Pole driver

1-m? quadrat, with increment markings (for establishing vegetative cover, productivity
plots, and subsampling of mangrove plot)

0.25-m’ quadrat (for sequential harvesting of herbaceous productivity plots)

4-m’ quadrat (1 m x 4 m quadrat for black mangrove plots in stunted black mangrove
areas in Louisiana)

GPS (Garmin 76/60 or equivalent)

Digital camera

Extra Batteries (AA & AAA lithium and any other size required by field equipment)
Compass
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12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.
4].
42,
43.
44,
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Spot tracker
700 MHz radio w/ charger
VHF radio w/ charger
Trimble GeoXH
Clean large-size freezer bags for collection of belowground biomass sample
Clean white plastic garbage sacks for collection of unknown plant specimens for
identification
Compactor bag equivalents for harvest collection
Sample containers (pre-labeled and pre-weighed, clean plastic bags and pre-cleaned glass
jars to hold extruded soil from cores and soil contaminant sample, respectively; note that
if bags are not pre-weighed, empty bags should be sent to lab for “tare” weight)
Labels
Waterproof note cards for labeling and placing inside plant collection bags
Aluminum tree tags with aluminum attachment wire
Flagging
Belowground biomass core sampler (15.5-cm diameter marked at 30 cm)

a. Wooden cap/plug

b. Clamps x 4

c. Wooden plunger

d. 5 gal. bucket

e. 1 gal. bucket
Sharpened aluminum corer (7.2-cm diameter) for collection of soil cores for physical
characterization and chemical characterization

a. Plug

b. Plunger

c. 2x4w/hole

d. Metal file for maintaining sharp outer edge of aluminum corers

Russian peat corer (5-cm diameter) for sampling in Phragmites

Trowel shovel (2)

Harvesting shears (2)

One- and two-meter measuring sticks

Tape measure (50 m & 8 m)

Level rods (telescoping, minimum 5 m) with increment markings (for adult mangrove
height and canopy measurements)

White boards

Dry erase markers

Counters

FluorPen FP 100 handheld fluorometer or equivalent with extra batteries
Minolta SPAD 502 plus chlorophyll meter or equivalent with extra batteries
Digital calipers with extra batteries

Soil combination redox measurement electrodes (minimum of 12 per team)
Waterproof pH/mV meters (2) with extra batteries

Wooden dowel (10 cm length) for redox probe placement

Apparatus for maintaining redox probes upright

DI water

Calibration solution

Tape (duct, clean, electrical)
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45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
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Cooler with pre-chilled cold packs and/or ice

Heavy duty paper towels

Chem wipes

Lens cleaning solutions

Trash bags or drum liners

Sample decontamination supplies (spray bottles, rags, Alconox cleaner, DI water -
laboratory grade, acetone, and hexane)

Safety forms (HASP, TSA, JSA)

Waterproof datasheets, chain of custody form
Clipboard

Field notebook with waterproof paper

Permits

Quick Reference Guides

Laminated oiling impact to vegetation index score sheet
Laminated list of plant species that may be encountered in that habitat type
Plant identification guides

Laminated sheets with species-specific fluorometer settings
Site map with GPS coordinates

Pencils, write in the rain pens

Black permanent marker for marking sampling bags
Personal floatation device (PFD)

Pelican box

Nitrile gloves

Tyvek suits

Boot covers

Knee boots

Hip boots

Chest waders

Ear protection

Backpack

Sun screen

Bug spray

Rain gear

Drinking water/snacks

Sunglasses

Hat

First-aid kit

Pocket knife/multi-tool
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VII. CHARACTERIZATION OF HERBACEOUS COASTAL WETLAND
VEGETATION HEALTH

Considerations
1. Note that soil cores will be collected immediately outside of plots (see diagram on the

“Herbaceous Marsh Sample Collection Datasheet™) to reduce sampling impacts to the
plots.

2. After sites have been selected, but prior to sampling, lists of plant species likely to occur
will be developed to facilitate species identification.

3. See Hester and Mendelssohn (2000) as well as Peterson et al. (2008) for further
discussion of the below techniques.

4. For sampling in Phragmites coastal wetland vegetation, the standard herbaceous
protocol has been modified according to the instructions at the end of this section.

Methods

Different measurements are to be made on the productivity plots versus the cover plots. In
particular, the productivity plots are to be sampled for vegetation (aboveground clip plots,
belowground biomass cores, and also soil samples). The permanent cover plots are to be used
for all other measurements described below, in addition to the collection of some soil cores
immediately outside of these plots, as described below. Note that for tall plant species, gentle
bending of stems may be required for the collection of metrics such as the top 1/3™ of the stem
for chlorophyll content and fluorescence measurements, as well as height. For productivity
plots, stem density measurements will need to be recorded in the field for tall plant species (e.g.,
Phragmites) since biomass collected from these clip plots will need to be broken into several
pieces to fit inside collection bags.

To the extent feasible, it is recommended that sampling occur in the late summer
(September/October) timeframe. For endpoints that are to be sampled twice a year, late spring
(typically, April/May) and late summer are suggested for optimally describing plant responses,
although sampling events do not need to be exactly 6 months apart.
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Cover Plot Methods

Cover plots will be established using PVC poles at each corner and always to the left of the
transect stakes to aid in differentiating these plots from the destructively sampled vegetation
productivity plots, which will be designated by PVC poles at each corner and always to the right
of the transect stakes. The lower left PVC pole of each plot type may be taller than those in the
other three corners to a) provide guidance to avoid trampling as the plot is approached and b)
assist with reestablishing the plot area if some poles are lost over time.

Note: Fluorescence and chlorophyll measurements should be performed on the same
leaves from the same plants. The person taking the measurements should determine
fluorescence and then determine chlorophyll content on each leaf and record the results
before proceeding to the next leaf. Note that leaves should be cleaned of any foreign
material (oil residue, mud, etc.) with kimwipes prior to measurements. The instrument
lens should be cleaned with soft lens grade cloth and cleaning solution if contamination
of the measuring lens is suspected. Calibration should be performed subsequent to
measurements on oiled leaves if noticeable change in instrument performance is detected.
No measurements will be performed on dead or highly oiled leaves that cannot be

cleaned.

1. Light-adapted fluorescence (Note: this procedure is not possible to implement on
Juncus roemerianus without resulting in damage to the round stem).

a.

b.

Enter information into the “Light-Adapted Fluorescence and Chlorophyll
Content Datasheet”.

Fluorescence measurements will be accomplished using a PSI systems
FluorPen FP 100 or equivalent.

In each plot, three stems of the dominant plant species (e.g., Spartina) that
appear to be representative of those in the plot will be selected, and each stem
will be visually divided into three vertical segments (top third, middle third,
and bottom third) from which representative live leaves will be selected for
fluorescence measurements. A minimum of 2 leaves in each segment of each
of the three stems will be measured per permanent cover plot.

Leaves selected will be fully expanded and measured in the center of the leaf,
but avoiding any large veins or midribs.

Fluorescence measurements will be performed on the top surface of leaves.
Instrument settings for actinic and measuring light levels are species-specific
and will be provided on laminated sheets.

2. Chlorophyll content (Note: this procedure is not possible to implement on Juncus
roemerianus.)

a.

b.

Enter information into the “Light-Adapted Fluorescence and Chlorophyll
Content Datasheet”.

Chlorophyll content will be determined using a Minolta SPAD 502+ or
equivalent.

The chlorophyll meter should be recalibrated each time it is switched off.
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Chlorophyll measurements shall be made on the same plants and leaves for
which fluorescence is measured as described above in the “Note” section.
Leaves selected will be fully expanded and measurements will be taken in the
center of the leaf.

Chlorophyll content will be determined on the top surface of leaves.

Vegetation condition index (considering all plant leaf area within the plot)

a.
b.

@ o a0

Enter information into the “Herbaceous Marsh Cover Plot Datasheet.”

0 = vegetation having a natural appearance, stem and leaf chlorosis not
exceeding a slight mottling or occasional yellowing as observed in unoiled
plots.

0.5 = vegetation having an intense speckled chlorosis.

1.0 = vegetation green but with considerable chlorosis (<50% chlorosis).
2.0 = vegetation having >50% yellowing (chlorosis) of leaves and stems.
3.0 = vegetation dead; no green aboveground tissue visible.

Note: estimates will be independently generated by one BP representative, if
available, and at least one trustee representative, discussed, and a consensus
value determined. Vegetation condition index should be determined on live
tissue (green or yellow tissue) only, unless all vegetation is dead (vegetation
condition index = 3.0).

Oiling extent

a.

b.

C.

Enter information into the “Herbaceous Marsh Cover Plot Datasheet.”

Sediment surface oiling coverage
i. Visual estimation of sediment oiling coverage will proceed in 1%
increments up to 5% and 5% increments thereafter.

ii. Oiling coverage will focus only on the amount of surface area covered
by oil and will not include other characteristics (e.g., oiling color,
depth, etc.).

ili. Note: estimates will be independently generated by one BP
representative, if available, and at least one trustee representative,
discussed, and a consensus value determined.

Vegetation oiling extent index:
i. 0=no oil evident anywhere in the plot.

ii. 0.5 = oil intermittently present on plant stems.

iii. 1.0 = oil present on 5% - 25% of plant stems.

iv. 2.0 = oil present >25% - 50% of plant stems.

v. 3.0 =oil present on > 50% of plant stems.

vi. Note: estimates will be independently generated by one BP
representative, if available, and at least one trustee representative,
discussed, and a consensus value determined. Vegetation oiling extent
index should be determined by the presence/absence of oil observed on
a percentage of stems within a plot, not by oiling degree.
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d. Oiling height on vegetation (cm). The highest point on the stem where oiling
is visible, measured from the sediment surface, shall be recorded.

5. Visual estimation of the species composition (including live and dead coverage of
vegetation present)

a. Enter information into the “Herbaceous Marsh Cover Plot Datasheet.”
b. This is to include at a minimum:

i. Total (live plus dead) percent vegetative cover.
ii. Dead percent vegetative cover (i.c., total dead percent vegetative cover in

lot).
iii. givg percent vegetative cover by species.
iv. Dead percent vegetative cover by species.
v. Wrack percent cover*.
vi. Oil Boom percent cover*.

vii. Debris percent cover (i.e., debris that is not wrack or oil boom)*.
*Note: transect placement and subsequent plot placement within a transect
should attempt to minimize the occurrence of these items in a plot to the
extent possible.

viii. Vegetation stature (standing — ST, or laid over — LO).
c. Practical aspects of implementation:

i. When possible, vegetation should be “stood up” by the field team to allow
for a more accurate estimate of coverage. In areas where it is not possible
to stand vegetation up (e.g., heavy oiling) then cover will be estimated
with vegetation laid over, a note will be made to this effect in the
datasheet, and a correction factor generated from additional laid over
unoiled plots will be employed during interpretation.

ii. Visual estimation will proceed in 1% increments up to 5% and 5%
increments thereafter.

iii. Greater than 100% cover may occur because of canopy overlap of species.

iv. Note: estimates will be independently generated by one BP representative,
if available, and at least one trustee representative, discussed, and a
consensus value determined.

v. Estimates of “dead vegetative cover” whether at the whole plot or species
level, should include any dead leaves that are attached to stems in the plot
(whether the stem is totally dead or not), as well as any portions of dead
stem tissues or stubble as long as they are rooted in the plot.

6. Dominant species canopy height
a. Enter information into the “Herbaceous Marsh Cover Plot Datasheet.”
b. Visual estimation of the average height of the canopy of the dominant species.
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c. Note that this value is intended to estimate the average canopy height rather
than the maximum canopy height and should focus on the dominant species

only.

Productivity Plot Methods

Enter information into the “Herbaceous Marsh Sample Collection Datasheet.”

1. Total aboveground biomass, stem height, and oiling height

a.

As noted previously, a 1 meter x 2 meter productivity plot for the
determination of aboveground biomass and stem height will be
established 2 meters to right (facing inland) of the permanent
vegetative cover plot described above. This distance may be > 2 m to
attain uniformity with species cover and composition of the permanent
plot.

Productivity plots will be established using PVC poles at each corner
and always to the right of the transect stakes.

The apparent height of oiling will be determined on the taller (mature)
stems in the permanent cover plot as well as the taller stems in the
0.25-m? productivity subsample prior to clipping vegetation in the
0.25-m? subsample of the productivity plot. Taller stems will be used
to ensure accurate determination of oiling height (i.e., to ensure that
oiling height is not greater than stem height).

A 0.25-m? subsample of the productivity plot will be collected
sequentially in the order described on the “Herbaceous Marsh Sample
Collection Datasheet.” Subsequent samplings may occur either
seasonally or annually as determined by the shoreline team and
statisticians.

The location of the 0.25-m? subsample will be denoted on the field
datasheets to prevent re-sampling of a previously harvested area.

The number of live stems in the 0.25-m” subsample from the
productivity plot will be determined. This measurement will be
performed in the lab for Spartina alterniflora-dominated communities.
(Note: for Phragmites communities, this measurement will be
performed in the field, as described in the section Additional Protocols
for Phragmites Sampling, below.)

A cumulative stem height metric (sum of live harvested stems) will be
generated using an average of several representative longest and
shortest stems or the length of each stem from live vegetation in the
productivity plot subsample (process based on lab-specific SOP).
Clipping is best performed with large garden shears (loppers)
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i. Clipping will be performed with one person holding the vegetation to
be harvested erect and a second person carefully clipping the
vegetation directly at the base, being mindful of the other person’s
hand locations at all times.

All attached vegetation, both live and dead, will be harvested.

k. Harvested biomass will be placed into high strength plastic bags (trash
compactor equivalent), which will be appropriately labeled on a
bottom corner section and tied and/or taped shut to ensure that the
contents do not get wet during cooling and transport.

1. Bags of harvested material will be kept cold (~4° C) and wet weight
determined within 14 days of collection.

m. In the laboratory, plant material will be rinsed of any foreign material
(e.g., soil, oil, etc.) in accordance with laboratory protocols, sorted into
live and dead partitions by species, the number of live stems
determined, and the length of each stem in the live partitions
determined and recorded into appropriate datasheets. Plant material
will be dried to a constant weight in a temperature-controlled oven
consistent with laboratory standard operating procedures (SOPs),
which may dry at 65°C or 103 - 105° C (EPA Method 160.3). Note
that if a stem has any green coloration (i.c., observable green external
tissue) on it, it will be considered live.

n. Dried biomass will be weighed using a balance with readability of
0.01g or better.

o. Plant weights for each partition will be recorded into appropriate
datasheets.

[,

2. Belowground biomass

a. A core for belowground biomass will be collected in the center of the
0.25-m? productivity sub plot after aboveground tissue is clipped and
bagged (see diagram on the “Herbaceous Marsh Sample Collection
Datasheet™). Note that belowground biomass sampling in Phragmites
habitats proceeds in a different fashion; please refer to the “Additional
Protocols for Phragmites Sampling” below for details.

b. One core per plot will be collected for belowground biomass
characterization.

c. Belowground biomass will be collected using cores applicable to the
area being sampled; generally, a 15.5 cm diameter core to a depth of
30 cm and extruded into clean plastic bags in the field.

d. Belowground biomass samples will be kept cold (~4° C) and wet
weight determined within 14 days of collection. At the laboratory,
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they will be separated into live and dead components, rinsed of non-
root material, and root-material will be dried.

e. Clean root material for belowground biomass determination will be
dried to a constant temperature in a temperature-controlled oven
consistent with laboratory standard operating procedures (SOPs),
which may dry at 65°C or 103 - 105° C (EPA Method 160.3). Dried
weight will be recorded using a balance with 0.01 readability or better.
(Please refer to Darby and Turner (2008) for further discussion of this
technique.)

Additional Protocols for Phragmites Sampling

The following protocols provide additional guidance specific to sampling in Phragmites
coastal wetland vegetation. Where different from the above protocols, the protocols below
take precedent for Phragmites sampling.

1. If water depth precludes safely getting out of boat and walking on the marsh
surface:

a.

€.

An airboat® will be utilized to move into and sample the marsh (a bay boat will be
present to assist with pulling the airboat back out along the transect when
sampling is complete)

Two shoreline transect poles will be utilized to mark both sides of the boat path
(rather than a single transect pole marking the center of a foot path).

Plot pairs will be sampled from both sides of the airboat (cover plot from port side
and productivity plot from starboard side). The plots should be established to
allow some space between the plot side and the side of the boat to the extent
safely possible to create a buffer zone.

Plot PVC marker pole locations will be marked on datasheet plot diagrams (e.g.,
when plots established by boat, the 2 corners of the plot closest to the boat will
have to be marked by PVC poles: top right and bottom right corners of cover
plots and top left and bottom left corners of productivity plots).

Soil core locations for the cover plot will have to be re-located to the boat side of
the plot and marked on the plot diagram.

2. Whenever water depth permits safe access from boat onto marsh surface, sampling
should be done from the marsh surface.

All sampling metrics on the datasheets should be attempted to be collected whenever it is
safe to do so.

3.

a.

b.

All visual metrics/indices should be conducted at all sites with the exception of
metrics that require seeing the sediment surface when it is underwater.
Productivity clip plots should follow the instructions provided in this plan and
must utilize a 0.25m> PVC quadrat (0.5 m x 0.5 m). Water depth greater than 1.5

® The use of airboats and terms of use are subject to individual landowner access agreements.
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— 2 feet may preclude the team member from clipping and collecting an
aboveground biomass sample.

c. Because Phragmites has long stems that may break into two or more pieces when
bagged, prior to bagging the clipped stems, the number of live stems (green tissue
present on at least part of the stem) and number of dead stems (no green tissue
visible on stem) will be counted and recorded on the datasheets.

d. Cover plots must utilize a I1m x 1m PVC quadrat.

e. A Russian peat corer will be used for the collection of all soil samples, even when
the soil is under several feet of water according to guidelines below.

4. The core chamber is 50 cm in length. As such, the core chamber should be inserted into
the soil to a depth not exceeding 40 — 45 cm.

a. Upon extraction, the soil core should be inspected to ensure that it is an intact core
with soil surface present.

b. Associated with each plot (i.e., each cover and each productivity plot), one core
will be collected for a) soil physical characterization and b) soil chemical
characterization. Each of these cores should be trimmed to a fotal length of 10 cm
from the surface, sealed and stored according to this plan.

c. Soil cores for hydrocarbon analyses will have the surface 5 cm of the core
collected and placed into appropriate sample containers as specified in the SOP.

d. Cores for belowground productivity will utilize the upper 30 cm of the core
collected from the specified productivity plot area; duplicate cores will be taken
and each core placed in labeled Ziploc freezer bag, sealed and stored as specified
in the SOP.

VIII. CHARACTERIZATION OF LOUISIANA (STUNTED) BLACK MANGROVE
HEALTH

General considerations
1. Black mangroves occurring along the Louisiana coast require additional measurements to
fully garner information as to the health of the coastal wetland vegetation.

2. Live mangrove trees in 1-m” subplots of the 1 m x 4 m mangrove plots will be tagged
with unique ID numbers by placing permanently embossed aluminum tree tags on the
main stem of the mangrove trunk using aluminum wire and be further identified using
flagging tape. Mangrove trees will be categorized as seedlings if they are < 0.5 m or
adult trees if they are > 0.5 m. Note that some measurements are performed on the
entire 4-m’ plot, whereas others are performed on the 1-m’ subplot, which will be
selected as the left 1-m” corner of the 4-m” mangrove plot as one faces inland and then
marked with an additional PVC pole (the location of which is also recorded on the
datasheet, assuming the researcher is facing inland).
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3. Potential logistical constraints as well as seasonality considerations may limit the ability
of the field teams to collect, for all sites, the full set of information and samples described
in the protocols below.

Methods
1. *Visual estimation of mangrove and other species composition (including live and dead
coverage of vegetation present, whether standing or not; 4-m? plot)
a. Visual estimation of mangrove and other species composition (including live and
dead coverage of vegetation present) will be performed using the method
described above in the herbaceous coastal wetland vegetation metric section.

2. *Mangrove maximum height (4-m? plot)
a. The maximum height of the tallest black mangrove will be determined.

3. *Vegetation condition index (4-m? plot) (for adult mangroves and seedlings separately,
considering all plant leaf area within the plot)
a. 0= vegetation having a natural appearance, stem and leaf chlorosis not exceeding

a slight mottling or occasional yellowing as observed in unoiled plots
0.5 = vegetation having an intense speckled chlorosis

1.0 = vegetation green but with considerable chlorosis (<50% chlorosis).
2.0 = vegetation having >50% chlorosis of leaves and stems.

3.0 = vegetation dead; no green aboveground tissue visible

Note: estimates will be independently generated by one BP representative, if
available, and at least one trustee representative, discussed, and a consensus value
determined. Vegetation condition index should be determined on live tissue
(green or yellow tissue) only, unless all vegetation is dead (vegetation condition
index = 3.0).

o Ao o

4. *Visually-estimated oiling (4-m? plot)
a. Perpendicular penetration of oil into marsh (from marsh shoreline).
i.  The furthest extent of visible oiling along the transect will be determined
utilizing a meter tape.
b. Sediment surface oiling coverage.
i.  Visual estimation of sediment oiling coverage will proceed in 1% increments
up to 5% and 5% increments thereafter.
ii.  Oiling coverage will focus only on the amount of surface area covered by oil
and will not include other characteristics (e.g., oiling color, depth, etc.).

ili.  Note: estimates will be independently generated by one BP representative, if
available, and at least one trustee representative, discussed, and a consensus
value determined.

c. Vegetation oiling extent index for adult mangroves and seedlings separately:
i.  0=no oil evident anywhere in the plot.
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0.5 = oil intermittently present on plant stems.

1.0 = oil present on 5% - 25% of plant stems.

2.0 = oil present >25% - 50% of plant stems.

3.0 = oil present on > 50% of plant stems.

Note: estimates will be independently generated by one BP representative, if
available, and at least one trustee representative, discussed, and a consensus
value determined. Vegetation oiling extent index should be determined by the
presence/absence of oil observed on a percentage of stems within a plot, not
by oiling degree.

5. Belowground biomass (collected immediately outside 4-m? plot)
a.

A core for belowground biomass will be collected immediately outside of the 4-
m? mangrove plot (see diagram on the relevant mangrove datasheet).

b. One core per plot will be collected for belowground biomass characterization.

Belowground biomass will be collected using a corer applicable to the area being
sampled; generally, a 15.5 cm diameter core to a depth of 30 cm, and be extruded
into clean plastic bags in the field.

Belowground biomass samples will be maintained under chilled (i.e., ice or
refrigerated) conditions until processed at the laboratory. At the laboratory, they
will be separated into live and dead components, rinsed of non-root material and
dried.

Clean root material for belowground biomass determination will be dried to a
constant temperature in a temperature-controlled oven consistent with laboratory
standard operating procedures (SOPs), which may dry at 65°C or 103 - 105° C
(EPA Method 160.3). Dried weight will be recorded using a balance with 0.01
readability or better.

(Please refer to Darby and Turner (2008) for further discussion of this technique.)

6. *Light-adapted fluorescence (4-m” plot)
a. Enter information into the “Light-Adapted Fluorescence and Chlorophyll Content

Datasheet”.

b. Light-adapted fluorescence will be performed on adult mangroves following the

protocols described in the herbaceous coastal wetland vegetation protocols.

7. *Chlorophyll content (4-m? plot)
a. Enter information into the “Light-Adapted Fluorescence and Chlorophyll Content

Datasheet”.

b. Chlorophyll content will be determined for adult mangroves following the

protocols described in the herbaceous coastal wetland vegetation protocol.

8. *Propagule production index (1-m plot)
a. Alteration of reproductive output could be a sensitive indicator of mangrove

population health.

33



b.

Sampling_and_Monitoring_Plan_for_Coastal_Vegetation_04August2011.doc

The number of propagules in the 1-m? plot will be visually estimated as being in
one of the following categories: <100, 100 to <500, 500-1,000, and >1,000.

9. *Number of mangrove trees (1-m’ subplot)

a.

The number of all mangrove trees (including seedlings) occurring in mangrove
plot will be determined.

10. Height of each mangrove tree (1-m? subplot)

a.

The height of each mangrove tree (both adult trees and seedlings) including
branch length in the 1-m® subplot will be determined using appropriate devices
(e.g., 1-meter stick, 2-meter stick, telescoping level rod with length markings).

11. *Mangrove survival (1-m? subplot)

a.

12.

The number of live mangroves (% of live trees that were initially tagged for both
adult trees and seedlings) in the 1-m” subplot of each mangrove plot will be
determined at each sampling period subsequent to the initial tagging.

*Mangrove tree canopy area estimate (based on 2 diameter measurements;1-m>
subplot)

The area of the canopy of all mangrove trees that are 0.5 meters or taller (> 50 cm)
in the 1-m? subplot of each mangrove plot will be estimated by inserting two
meter sticks (or level rods if canopy diameter is greater than 1 meter) at right
angles to each other through the canopy such that one meter stick traverses the
longest canopy width and meter sticks intercept immediately adjacent to the main
stem of the mangrove.

Perpendicular mangrove measurements will be recorded in the field and
mangrove canopy area estimates will be calculated based on the area formula for
an ellipse in the lab.

Although mangroves often have relatively homogeneous canopies, for
reproducibility one of the meter sticks will always be inserted through the widest
apparent section of the canopy.

Note: estimates will be independently generated by one BP representative, if
available, and at least one trustee representative, discussed, and a consensus value
determined. The canopy of any tree rooted within the plot may extend outside the
plot.

13. Mangrove tree branch number (leaf bearing and bare; 1-m? subplot)

a.

The number of live (leaf bearing) and dead (bare) branches for each adult
mangrove tree in the 1-m? subplot of each mangrove plot will be determined.
(Only primary branches off the main stem should be counted.)
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Number of main stem nodes (1-m? subplot)
a. The number of nodes along the main stem of each mangrove seedling in the 1-m?
subplot of each mangrove plot will be quantified.

Internodal distance along main stem (1-m” subplot)
a. The internodal distance along the main stem of each mangrove seedling in the 1-
m? subplot of each mangrove plot will be determined.

*Mangrove pneumatophore density (1-m? subplot)
a. The number of all mangrove pneumatophores in the 1-m? subplot will be
determined.

*Qiled pneumatophore number (1-m? subplot)
a. The number of all mangrove pneumatophores that are oiled in the 1-m* subplot
will be determined.

* Average pneumatophore height (1-m? subplot)
a. The average height of mangrove pneumatophores in the 1-m? subplot of each
mangrove plot will be visually estimated.

Mangrove main stem(s) diameter (1-m? subplot)

a. The diameter of the main stem(s) of all mangrove trees in the 1-m? subplot of
each mangrove plot that are between 0.3 m - 0.5 m (30 cm — 50 cm) in height will
be determined with calipers at a height of 5.0 cm above the soil surface. The
diameter of the main stem(s) of all mangrove trees > 0.5 m (> 50 c¢m) in the 1-m?
subplot of each mangrove plot will be measured at 10 cm above the soil surface.

*Height of oiling on mangroves (1-m? subplot)
a. The apparent height of oiling on both mangroves, including mangrove seedlings,
and pneumatophores will be determined in the 1-m” subplot of each mangrove
plot.

Seedling mangrove canopy extent (1-m* subplot)
a. Seedling mangrove canopy extent will be determined based on the total number of
live (any green coloration) leaves on each seedling in the 1-m” subplot of each
mangrove plot.
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IX. SOILS - GENERAL CHARACTERIZATION

The general characterization of soils (excluding contaminant analysis) includes several
components:

e Measurement of soil redox potential in the field;

e The collection of soil samples for laboratory analysis of bulk density and soil organic
matter as well as sand-silt-clay composition (i.e., physical characterization cores);

e The collection of soil samples for laboratory analysis of pH, salinity, nutrients and
elements (i.e., chemical characterization cores).

¢ Real time kinematic (RTK) elevation measurements at individual plots.

The following paragraphs set forth the procedures related to the above.

Determination of Soil Redox Potential (field procedure conducted in the herbaceous coastal
wetland vegetation cover plot and in the black mangrove permanent plot)

Note: Inspection and calibration will be performed prior to each sampling run.

Inspection:  Probes will be inspected for any wear that will impair measurements (e.g., loose
components, etc.)

Cleaning: Probes will be cleaned prior to field deployment using detergent and a stiff grade
brush

Calibration:  Calibration will proceed using the pre-fabricated ORP (Oxidation-Reduction
Potential) standard manufactured by Thermo Orion. Follow manufacturer’s
instructions for ORP standard. Ifthe probe fails to read correctly, clean
vigorously then recheck. If the probe still fails to read correctly, remove from
circulation as a functional field equipment item and contact manufacturer.

Field use of probes

Note: Be sure all probes have been inspected, cleaned and calibrated before using. Manufactured
combination redox electrodes will be used to facilitate ease of measurements. To reduce
inherent variation, three probes will be used to determine surface readings and three probes will
be used to determine deep readings. The three readings each for surface and deep will be
averaged to generate a better estimate for surface and deep soil redox potentials. Soil redox
potential will be determined immediately outside permanent cover plots (in herbaceous coastal
wetland vegetation areas) or mangrove plots as appropriate (see field sheets for a diagram of
locations relative to plots).

Prior to installation of electrodes, make a hole of appropriate depth with an appropriately sized

wooden dowel. The dowel’s diameter should be slightly smaller than the probe to allow for a
tight fit without needing to use force when inserting the probe.
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Insert redox electrode into coastal wetland vegetation soil to the appropriate depth, 1 cm (for
surface readings) or 10 cm (for deep readings). Be sure that redox electrode remains erect for
surface readings this may require a brace for the redox electrode.

For field measurements electrodes will be allowed to equilibrate for 20 minutes prior to readings
being taken.

Collection of soil cores for physical characterization (soil bulk density, organic matter
content, and sand-silt-clay composition)

Potential logistical constraints as well as seasonality considerations may limit the ability of the
field teams to collect the full set of information and samples described in the protocols below, for
all sites. In that event, the samples for bulk density shall be accorded a lower priority.

General Considerations
1. Cores for soil physical characterization will be identified on sample bags as “SCP” for

soil core - physical (see plot datasheets for locations of samples relative to the plots).

¢ For herbaceous plots, one soil core will be collected immediately outside the
permanent cover plot and a second soil core will be collected immediately outside of
the productivity plot®. Soil core collection areas will be noted on the datasheet in
relation to plot diagram(s).

¢ For mangrove plots, one soil core will be collected immediately outside the
mangrove permanent plot. Soil core collection areas will be noted on the datasheet in
relation to plot diagram.

2. Proper attention to chain of custody procedures and forms is crucial; consult the latest
MS252 NRDA guidance (available on www.noaanrda.org) for review of procedures.

3. Soil cores are taken to a depth of 10 cm.

4. Sampling container: Heavy duty plastic 1 quart freezer bags; should be pre-weighed and
pre-labeled with bag weights recorded directly on the bag. If not pre-weighed, empty bag
weights should be given to laboratory as “tare” weights for calculations.

5. Soil cores: Core devices will be applicable to the area being sampled. For instance,
“Russian Peat Corer” cores may be used in Phragmites areas, whereas wider-diameter
aluminum cores may be used in Spartina and other areas. Core types used will be
recorded for each sample collected. Cores will either be capped and placed into clean
Ziploc (or equivalent) bags, extruded into clean Ziploc (or equivalent) bags, or extruded
into pre-cleaned glass sample jars.

6. Aluminum soil corers will be sharpened to the outside as this prevents compaction and
binding of soil core. NOTE: Sharpen only the soil end of the corer.

S For Phragmites communities, two cores will be collected immediately outside of each plot using the
Russian peat corer and placed in separate bags.
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Subsequent to sample collection, soil coring devices for samples other than hydrocarbon
analysis will be wiped cleaned with rags and rinsed with site water to prevent
contamination of other sites. If oil is visible on coring devices then detergent will be
employed for cleaning followed by rinsing with site water.

See Soil Testing and Plant Analysis Council (2000) for further discussion of the below
techniques.

Specific techniques

1.

Clear area to be cored of live vegetation and other debris that will interfere with
characterization (e.g., logs, sticks and other materials than cannot truly be considered part
of a soil horizon).

Place sharpened corer perpendicular to area to be cored and insert with a twisting motion
up to the appropriate depth mark (10 cm).

Work gloved hand down beside corer while it is still inserted into the ground and position
hand on bottom of corer. Carefully remove core from soil and place bottom of corer into
labeled sampling container prior to releasing hand from bottom of corer.

Extrude sample fully from corer into sampling container using corer extruder, examining
core as extruded to be sure that core is not anomalous (e.g., obviously short, long, etc).

If the core appears anomalous, then it will be discarded and a new core taken as described
above.

Once samples are collected, sample containers will be placed in coolers with pre-chilled
gel packs and maintained at 4°C.

DO NOT store soil samples in cooler with ice/water unless you have a mechanism to
prevent water from leaking into the sample container through the seal and affecting
characteristics. This can be accomplished by double-bagging samples or placing them in
pre-cleaned glass jars that are then tightly sealed.

Holding Time: soil samples for physical characterization (dry weight for soil bulk
density and soil organic matter) should be placed into an oven for drying within 7 days of
collection.

Soil Dry Weight: Samples will be dried to a constant weight in a temperature-controlled
oven consistent with laboratory standard operating procedures (SOPs), which may dry at
65°C or 103 - 105° C (EPA Method 160.3). Depending on laboratory SOPs, either the
entire sample or a well-mixed sub-sample of the soil may be dried to determine dry-
weight (also equivalent to Total Solids reported as Percent Solids). Dried weight will be
recorded using a balance with 0.01 g readability or better.

It is expected that the laboratory(ies) responsible for the analyses of the collected samples will
have their own established protocols (SOPs) for the measurement of soil bulk density, organic
matter, and sand-silt-clay composition, including QA/QC procedures. For general guidance
purposes, however, the following is provided.
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Determine Seoil Bulk Density (laboratory procedure) by the following formula:
Soil Bulk Density = dry weight / volume of core

Volume of core is that of a cylinder for those particular measurements, i.e.,
Volume of core = (IT)(r* )(h)

where r = radius of corer inside diameter and h = height of core. Units for bulk
density are g/cm’.

Determination of Seil Organic Matter content (laboratory procedure).

Equipment needed-
1. Muffle furnace

2. Pre-combusted, labeled (pencil marks on crucible bottom are effective)
porcelain crucible or other combustion vessel

3. Analytical balance (minimum of 0.01 g sensitivity)

4. Oven gloves and tongs

Procedure:

1. Dry all soil samples (65°-105°C range; see procedure under #9 above)

2. Homogenize each soil sample: e.g., manual stirring, Wiley Mill, mortar

and pestle, etc.

3. Weigh crucible empty (tare weight) and record weight.

4. Weigh ~5.0 g of dried, homogenized soil sample and transfer into a
crucible.

5. Weigh crucible with sample and record total weight.

6. Place crucible into muffle furnace that has reached 500°C and allow to
combust for 5 hours.

7. Remove crucibles and allow to cool to room temperature.

8. Weigh ashed sample and determine % organic matter as

((crucible + sample post-combustion weight- empty crucible weight)/
(crucible + sample pre-combustion weight- empty crucible weight)) *100

= Soil Organic Matter (%)
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Collection of soil samples for chemical characterization (pH, salinity, nutrients, and
element analysis)

Two soil samples for chemical characterization of herbaceous coastal wetland vegetation
plots will be collected, one sample will be collected outside the cover plot and the second
will be collected outside the productivity plot’ (see plot datasheets for a diagram of
locations). One soil sample for chemical characterization of mangrove plots will be collected
outside of the mangrove plot. Samples for chemical characterization will be designated
“SCC” on the sample bags or containers to distinguish them from the soil samples collected
for physical analyses (designated “SCP”).

1. Follow steps under “General Considerations” and “Specific Techniques” steps 1 through
7, above, using same procedure to collect cores as used for physical analyses.

2. All soil samples for chemical characterization should be maintained at 4° C during
holding and transport.

3. Holding Times: Soil samples for chemical analysis should be kept cold (4 °C or on ice)
and extracted within 7 days of collection. If extraction of soil samples within 7 days of
collection is not possible, soil samples should be frozen at minus 5 °C for up to 2
months. After extraction, soil leachates generated for nutrients (KCl leachate) should be
maintained at 4 °C and nutrients (ammonia and nitrate-nitrite) analyzed within 28 days.
Soil leachates (DI leachate) generated for pH & salinity should be analyzed as soon as
possible after leachate preparation (preferably the same day); DI leachate for phosphorus
and sulfate should be kept cold (4 °C) and analyzed within 28 days of leachate
preparation. Soil leachates generated for elements (DI leachate) must be preserved to pH
<2 and ICP elements analyzed within 6 months of leachate preparation.

It is expected that the laboratory(ies) responsible for the analyses of the collected samples will
have their own established protocols (SOPs) for the preservation and measurement of salinity,
pH, nutrient, and elemental analyses in these samples, including QA/QC procedures. For general
guidance purposes, however, the following is provided for these determinations

7 For Phragmites communities, two cores will be collected immediately outside of each plot using a
Russian peat corer and placed in the same bag.
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DI Leachate: Extraction of soil samples for pH, salinity, and element analysis

& analysis methods

1. Weigh approximately 40.0 g of homogenized soil sample into an appropriate

pre-cleaned bottle If insufficient sample is available (< 40g), record weight used.

Lab will try to maintain soil:leachate ratio of 1:2. Narrate in report.

2. Add 80.0 ml of de-ionized water (or amount to maintain soil:leachate ratio of

1:2).

3. Place samples in a laboratory shaker for 20 minutes.

4. Place bottles on laboratory counter and allow suspension to settle for
approximately 10 minutes, pour off approximately 15 ml of supernatant
(leachate) for pH, Salinity, Total Phosphorus, and Sulfate measurements using
laboratory SOPs and the following EPA methods or equivalent:

pH: EPA 150.1

Salinity: Salinometer manufacturer’s instructions plus laboratory SOP

Total Phosphorus: EPA Method 365.3

Sulfate: EPA Method 300.0

Alternately, if the laboratory has the capability, Total Phosphorus (P) and Sulfur
(S), rather than sulfate, can be measured using ICP-AES, using leachate
prepared as described below.

5. Filter remaining leachate through 0.45 micron filters. Transfer the filtered DI
leachate into appropriate pre-cleaned containers and acidify with nitric acid to
pH <2 for element analysis by Inductively Coupled Plasma-Atomic Emission
Spectroscopy (ICP-AES).

6. ICP-AES analysis by EPA Method 200.7 or EPA SW846 Method 6010 for the
following elements:

Aluminum

Boron

Barium

Calcium

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Potassium

Magnesium

Manganese

Molybdenum

Sodium

Zinc

(Phosphorus and Sulfur can be analyzed by ICP-AES rather than methods above,
if lab has instrument capability for these elements)
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KCI Leachate: Extraction of soil samples for nutrient analysis & analysis

methods

1. Weigh approximately 40.0 g of homogenized soil sample into an appropriate

pre-cleaned bottle. If insufficient sample is available (< 40g), record weight used.

Lab will try to maintain soil:leachate ratio of 1:2. Narrate in report.

2. Add 80.0 ml of 2 N KCl (or amount to maintain soil:leachate ratio of 1:2).

3. Place samples in a laboratory shaker for 20 minutes.

4. Place bottles on laboratory counter and allow suspension to settle for
approximately 10 minutes; then filter supernatant (leachate) through 0.45
micron filters.

5. Transfer filtered leachate into appropriate pre-cleaned containers for nutrient
analysis.

6. KCl leachate analysis for nutrients using the following EPA methods or
equivalent:

Ammonia: EPA 350.1

Nitrate-Nitrite: EPA 353.2

X. SOIL SAMPLING FOR CONTAMINANT CHARACTERIZATION

Four samples per plot® will be collected at each site (see field datasheets for guidance on
placement of these samples) for contaminant characterization. Specifically, the top 2 cm of soil
will be carefully collected by hand using clean nitrile gloves, and in general accordance with the
case-wide intertidal sediment collection protocol set forth in “Sediment and Water Collection

and Analises for NRDA Purposes in Louisiana”, available in the Resource Catalog of

These samples will not be composited in the field; whether some may be composited in the
future will be determined at a later date.

XI. POST-SURVEY MANAGEMENT OF SAMPLES AND DATA

Soil samples for contaminant characterization need to be kept cold (4 °C) during transportation
and frozen as soon as possible. Soil samples for physical characterization should be kept cold (4
°C) during holding and placed within a drying oven in accordance with the holding times defined
above under “Collection of Soil Samples for Physical Characterization”. Soil samples for
chemical characterization should be kept cold (4 °C) during holding and be processed in
accordance with holding times set forth in the Analytical Quality Assurance Plan (AQAP, July

® Sampling in herbaceous marshes will occur in association with the productivity plot rather than the cover
plot.
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2010) and defined above under “Collection of Soil Samples for Chemical Characterization”
(Section XI. Soils — General Characterization.) Above and belowground biomass samples must
be kept cold (4 °C) during transportation and holding, then sorted and placed in the drying oven
in accordance with the analytical laboratory SOPs. For shipping instructions, refer to the NRDA

Sample Shipping Instructions document (available o_

NRDA Sample Collection forms need to be completed before leaving the site. Sample data and
data from the field datasheets will need to be entered into the appropriate electronic spreadsheet
as soon as possible after the fieldwork (preferably on the same day). Chain of custody forms
must be completed rigorously. Photographs and GPS tracks shall be managed in accordance
with case-wide protocols. Appendix B contains further information on these topics.

XII. QUALITY ASSURANCE PROJECT PLAN

Data Quality Objectives

The sampling program described in this document addresses the collection of the data and
information relevant to characterize herbaceous coastal wetland vegetation physically,
chemically, and biologically: in (a) post-impact and (b) unoiled areas. Specific sampling
objectives include:

i.  Characterizing the severity and extent of MC252 petroleum contamination in coastal
wetland vegetation; and
ii.  Characterizing the effects of petroleum contamination on coastal wetland vegetation.

Specific data types relevant to achieving these objectives and measurement performance criteria
for Data Quality Indicators are described in this section and in the MC252 Data Validation Plan
(July 2010).

Data Quality Indicators

Data developed in this study must meet acceptable standards of precision, accuracy,
completeness, representativeness, comparability, and sensitivity described in this section. Each
of these data quality indicators, some of which are not readily quantifiable, is discussed below
with specific reference to the current study.

Precision is defined as the level of agreement among repeated independent measurements of the
same characteristics. Precision for laboratory contaminant analyses of hydrocarbons and PAHs
is addressed in Section 5.1 of the MC 252 AQAP (January 2011). Precision for this study will be
assessed quantitatively using the measurement objectives for duplicate analyses defined in the
EPA method references and laboratory SOPs. Precision may also be assessed by evaluating the
range or standard deviation of duplicate measures of the same parameter such as soil redox,
light-adapted fluorescence, and chlorophyll content.
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Accuracy is defined as the agreement of a measure with its true value. Accuracy for laboratory
contaminant analyses of hydrocarbons and PAHs is addressed in Section 5.2 of the MC 252
AQAP (January 2011). Accuracy for soil core analyses (physical and chemical) is improved by
following the EPA method references and laboratory SOPs in terms of calibration requirements.
Accuracy is estimated from laboratory control sample measurements, and method blank
measurements. Accuracy in vegetation measurements and species identification (e.g., in clip plot
samples) is controlled through use of laboratory SOPs.

Completeness is defined as the percentage of the planned samples actually collected and
processed (analyzed) to give valid results. The objective for overall completeness for this
program is set at 90%, though specific measurements may have different completeness
objectives (see contaminant analysis, below) and some of the collected samples may
intentionally remain unanalyzed. Completeness can be evaluated for all components of this
study. In particular, for all sites visited, it can be determined whether all specified measurements
were recorded, and whether samples were acquired from all sites for which sampling was
planned through review of datasheets and chain of custody forms. Completeness can also be
evaluated with respect to the proposed sampling strategy—e.g., whether the targeted number of
sites per region are visited. Of note, logistical factors, including but not limited to the ability to
obtain landowner permissions, may result in numbers of sites visited that differ from the
presented target numbers. Completeness in the context of the laboratory contaminant analyses of
hydrocarbons and PAHs is a measure of the planned data versus the amount of valid or usable
data generated, defined as 95% completeness, in Section 5.4 of the MC 252 AQAP (January
2011).

In this plan, representativeness refers to the degree to which the data accurately reflect the
broader populations investigated by the sampling effort. The investigated populations include
specific wetland communities impacted by various levels of oiling and un-oiled communities.
The stratified and random selection of sites for evaluation, among all possible sites, and the
positioning of specific sampling locations within sites, has been designed using statistical
considerations intended to enhance the representativeness of the selected sites.

Representativeness will be improved by proper handling and storage of samples and analysis
within accepted holding times to maintain sample integrity from the field to the laboratory so
that the material analyzed reflects the material collected.

Additionally, to reduce inherent variation, replicate field measurements will be performed and
averaged to represent a plot location value for soil redox, light-adapted fluorescence, and
chlorophyll content.

Comparability expresses the confidence with which one data set can be compared to another.
Comparability for this project will not be quantified, but will be addressed through the use of
consistent field and laboratory methods. Comparability of laboratory contaminant analyses of

44



Sampling_and_Monitoring_Plan_for_Coastal_Vegetation 04August2011.doc

hydrocarbons and PAHs is addressed in Section 5.3 of the MC 252 AQAP (January 2011).
Comparability can also be assessed qualitatively by evaluating data compared to appropriate
results from prior studies at similar locations, where applicable.

Sensitivity is the ability of a measurement technique or instrument to operate at a level sufficient
to measure the parameter of interest. The detection limits and reporting limits (RL) for
chemistry contaminant parameters are addressed in the MC 252 AQAP (January 2011) and for
other physical and chemical parameters in the laboratory SOPs and summarized in Table 4.
These, in conjunction with the measured biological parameters, will provide sufficient sensitivity
for the purpose of providing insight into the potential for the measured contaminants to impact
the coastal wetland vegetation community.

Data verification and data validation of field observations, field measurements, and laboratory
measurements will be performed to assess the achievement of the measurement performance
objectives for Data Quality Indicators as defined above and in relation to data quality indicators
for similar studies. Verification and data validation processes are described in the MC252 DV
Plan (July 2010) and addenda.

XIII. COASTAL WETLAND VEGETATION ELEVATION SURVEY’

Coastal wetland vegetation elevation is one of several factors that governs the composition and
health of coastal wetland vegetation communities in coastal Louisiana. Therefore, it is important
to measure coastal wetland vegetation elevation at sites where composition, cover and
productivity will be sampled so that substrate stability and elevation dynamics can be quantified
and assessed over time. This section provides a description of the horizontal and vertical
coordinate data that will be collected at and in the vicinity of the vegetation stations (plots) to
ascertain information on substrate and coastal wetland vegetation elevation as well as evaluate
topographic and bathymetric changes in the vicinity of the coastal wetland vegetation edge.

As described in previous sections, cover and productivity measurements will be taken along a
vegetation transect established at 151 sampling sites across the coast. These data will be used to
determine the composition and health of the coastal wetland vegetation communities and soil
characteristics at the sites. Elevation transects will be established adjacent to each vegetation
transect and have a length of 45 meters. Three elevation transects will be located 10, 15, and 25
meters on the left and right side of the center vegetative transect for a total of 6 elevation
transects and one vegetation transect per site. All transects will be established to begin in the
water body approximately 15 meters from the vegetative edge and extend landward 30 meters

? By signing this work plan and agreeing to fund the work outlined, BP is not endorsing the sample design
as it relates to the elevation transect data as proposed under Section XIII. Coastal Wetland Vegetation Elevation
Survey.
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into the coastal wetland vegetation interior (Figure 4). Transects will extend further landward
than shoreward to quantify potential coastal wetland vegetation edge retreat and elevation
changes over time. To ensure sufficient coverage of data points along the elevation transect,
horizontal and vertical coordinates will be collected at significant breaks in slope or every 3
meters, whichever is a shorter distance. Significant breaks in slope are defined as a change in
elevation of 8 cm or more over the distance of 3 meters or less. By collecting coordinate data at
this frequency, a more precise depiction of the substrate profile and coastal wetland vegetation
edge can be delineated; thus decreasing compounding errors associated with comparing data sets
over time. Also, an elevation point will be collected in each of the cover and productivity
stations that have been established along the vegetative transect.

, ’ 7’ Vegetation Vegetation . . .
stations . stations '
N / with elevation with elevation | A
\ 4 :
\\ / l i g /./
V' Shoreline e -l iy Shoreline | ~~
Change i . I I . ' Change
Transact with S il Transect with
Elevation (inarkers Elevation (mérloers
will not bedeployed) will not be deployed)
P P ..l
1 1
t Q.5
Vegetation
Transect
Marker
.- -l -
1 1
Emergent Marsh Shorelinz l —. —I _‘- ..| i o
i S e e i
Watt:r ..._-...._ —!'.Q....m_ e itibiipmmiat | i ._.Lo.u-m. = .....__..5
b _25m 8 B . Lo 2m
® Q @ @ ®
Not to Scale ®

Figure 4. Depiction of a typical assessment site showing the location of the survey points in
the cover (left of vegetation transect) and productivity (right of vegetation transect) stations
and the six transect locations.
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Coordinate data will be acquired by a professional land surveying company using Real Time
Kinematic (RTK) methods. When possible, primary or secondary benchmarks established by the
Office of Coastal Protection and Restoration (former Louisiana Department of Natural
Resources, Coastal Engineering Division) through the Louisiana Coastal Zone Primary GPS
Network will be utilized; however, temporary benchmarks may be established following the
methods explained in the manual “A Contractor’s Guide to Minimum Standards for Contractors
Performing GPS Surveys & Establishing GPS Derived Orthometric Heights within the Louisiana
Coastal Zone” when necessary. Using this method produces surveying results that have an
expected accuracy of 1-2 cm horizontally and 2-5 cm vertically. However, final accuracies are
not verifiable until the field data is processed. These values will be published in the final survey
report as a deliverable product of the survey. The final report and deliverables will be stamped
by a professional land survey with a Louisiana license.

To ensure the most accurate horizontal and vertical positions are acquired, the RTK survey must
be conducted within a maximum of 6.4 km of a secondary benchmark. Temporary monuments
will be established when sampling locations are outside the 6.4 km limit of any previously
established monuments.

Data collected from the base unit at the temporary monument will be processed for horizontal
and vertical positions and elevation.

RTK surveys will occur at the frequency described in Table 1, Proposed measures of ecological
function and services for Gulf Coast coastal wetland vegetation habitats; plot elevation and
shoreline change will be measured at the same time of the year as the data being collected at the
cover and productivity stations. Survey data will be collected and processed using the same
methodology as the initial data collection effort to ensure consistency for data comparison. Also,
information contained within the survey report will be utilized to interpret the survey data.

Initial survey data set will yield the following:

a. Elevations at the cover and productivity plots will be compared to elevations obtained on
the coastal wetland vegetation platform along the 6 elevation transects

b. Horizontal coordinate and elevation data will ensure accurate delineation of the substrate
profile and morphology at each transect.

Multiple survey data sets will yield the following:

a. Document elevation change(s) at the cover and productivity stations, if any.

b. Document elevation change(s) along the elevation transects, if any.

c. Compare elevations at the cover and productivity plots to the transect elevation data.
This will show if the elevations near the plots are responding as areas in the adjacent
coastal wetland vegetation.

d. Quantify profile and coastal wetland vegetation edge changes at the sites. Shoreline
change will be determined using both horizontal and vertical coordinate data.

47



Sampling_and_Monitoring_Plan_for_Coastal_Vegetation_04August2011.doc

XIV. REFERENCES

Darby, F.A. and R.E. Turner. 2008. Below- and aboveground Spartina alterniflora production
in a Louisiana salt marsh. Estuaries and Coast. 31:223-231.

Edgar E.J., L. Kerrison, S.A. Shepherd, M. V. Toral-Granda. 2003. Impacts of the Jessica oil
spill on intertidal and shallow subtidal plants and animals. Marine Pollution Bulletin.
47:276-283.

Hester, M.W. and I.A. Mendelssohn. 2000. Long-term recovery of a Louisiana brackish marsh
plant community from oil-spill impact: Vegetation response and mitigating effects of
marsh surface elevation. Marine Environmental Research. 49:233-254.

Hester, M. W, E. A. Spalding, C. D. Franze. 2005. Biological resources of the Louisiana Coast:
Part 1. An overview of coastal plant communities of the Louisiana Gulf shoreline. Journal
of Coastal Research 44: 134-145,

Mitsch, W.J. and J.G. Gosselink. 2000. Wetlands. Third edition. John Wiley and Sons. Hoboken,
New Jersey, USA. 920 pp.

Myers, R. L. & J. J. Ewel (eds). 1990. Ecosystems of Florida. University of Central Florida
Press, Orlando, FL. 765 pp.

MC252 Analytical Quality Assurance Plan (2011): Mississippi Canyon 252 (Deepwater
Horizon) Natural Resource Damage Assessment. Prepared for the U.S. Department of
Commerce, National Oceanic and Atmospheric Administration. January 20, 2011, Reyv.
2.2.

MC252 Data Validation Plan (2010): Data Validation Plan, in Support of Mississippi Canyon
252 (Deepwater Horizon) Natural Resource Damage Assessment. Prepared for the U.S.
Department of Commerce, National Oceanic and Atmospheric Administration. July 28,
2010, Rev. 0.

Peterson C.H., K.W. Able, C.F. Dejong, M.F. Pichler, C.A. Simenstad, and J.B. Zedler. 2008.
Practical proxies for tidal marsh ecosystem services: application to injury and restoration.
Advances in Marine Biology. 54:221-66.

Schreiber, U., W. Bilger, H. Hormann, and C. Neubauer. 1998. Chlorophyll fluorescence as a
diagnostic tool: basics and some aspects of practical relevance. in Raghavendra, A.S.,
editor. Photosynthesis: a comprehensive treatise Cambridge University Press. Cambridge
UK.

Soil Testing and Plant Analysis Council. 2000. Soil Analysis: Handbook of reference methods.
CRC Press. Boca Raton, FL. 247 pp.

Mississippi Canyon 252 Incident Intertidal Marsh Assessment Plan. 2010. 10pp.

48



Sampling_and_Monitoring_Plan_for_Coastal_Vegetation_04August2011.doc

APPENDIX A. Acknowledgements

The authors would like to thank Dr. Shahrokh Rouhani of NewFields, Inc. for his statistical
contributions in developing the site selection methodology.



Sampling_and_Monitoring_Plan_for_Coastal_Vegetation_04August2011.doc

APPENDIX B. Fall 2010 Datasheets



Fall 2010 Datasheets

Coastal Vegetation Assessment Plan - Site Visit/Set Up Datasheet

l Page___of ___

Date Time (24nn) Site ID Team ID
Data Recorder/Affiilation
Other Team Mambers/Affillation
Shoreline Stake: way Pt#: Latitude (DD) Longitude (DD) =
Inland Stake: way Pt #: Latitude (DD) Longitude (OD) =
c-1 c-2 c-3 [ X P-2 P3
Way Pt#: \Way Pt#: Way Pii: Way Pi#: mm Way Pt#:
Latitude (DD): Latitude (DD): Latitude (DD): Latitude (DD): Latitude (DD): Latitude (DD):
Longitude (DD): Longitude (DD): longitude (DD): Longitude ©OD): Longitude (DD): Longitude (DD):
Photos:  shorline stake locking intand: inland stake looking shoreward: offshore (1-2 m) looking inland:
shoreline stake fooking right. shoreline stake looking left:
Bearing to Inland Stake: %
00 - Paired Plots
Transect length (m): §S$- Shoreline Stake
1S- Inland Stake
>10% Oilbeyond30m: Yes / No —— - Transect
—— Marsh Edge
Md-plot centerfine from Shoreline Stake (m): =~ - Water line
Inand plot centeriine from Shorelne Stake (m):
Comments:
Sign Off:
Responsible Party Representative/Affilistion:
State Reprasentative/Affilistion:
Federal Representative/Affilistion:
DRAFT - version 7_20100930




Fall 2010 Datasheets

Mississippi Canyon 252 Incident: Coastal Vegetation Assessment Plan

Light-Adapted Fluorescence and Chlorophyli Content Datasheet Page__of __
1 JTeam #: Date: Time (24hr )
zSite ID: Sampler Team Code:
EData Recorder/Affiliation:
EOther Team Members/Affiliation.
5 I Hablitat Type/Plot ID (circle one): C-1(edge) / C-2 (mid) / C-3 (furthest Inland)

6 [ Life stage (mangroves only -circleone): Adults / Seedlings
Z] Light-Adapted Fluorescence (unolled B Chiorophyll Content (unolled or
or cleaned leaves only) cleaned leaves only)
Top Third of Plapt {not relevant or applicable for mangrove
seedlings or Juncus)
Stem 1 Stem 2 Stem 3 Stem 1 Stem 2 Stem 3
Leaf1
Leaf 2
Middle Third of Plant (not relevant orapplicable for mangrove
seedings or Juncus)
Stem 1 Stem 2 Stem 3 Stem 1 Stem 2 Stem 3
Leaf 1
Leaf 2
Bottom Third of Plant (not relevant or applicable for mangrove
seedings or Juncus)
Stem 1 Stem 2 Stem 3 Stem 1 Stem 2 Stem 3
Leaf 1
Leaf 2

when no measurement can be taken:

Enter oneof the following abbreviation codes HO Heavy Ollihu Sh.lbble SB

Brown Leaf =BL UW = Underwater

NOTES:

Sign Off:
Responsible Party Representative/Affiliation:

State Representative/Affiliation:

Federal Representative/Affiliation:

DRAFT - version 7_20100830



Fall 2010 Datasheets

Mississippi Canyon 252 Incident: Coastal Vegetation Assessment Plan
Herbaceous Marsh Cover Plot Datasheet Page __of __

1 JTeam #; Date: Time (24hr ):
ZSite D: Sampler Team Code:
anta Recorder/Affiliation:
|4 JOther Team Members/Affiiation:

5 _|Habitat Type/PlotID (circle one): C-1(edge) / C-2 (mid) / C-3 (furthest inland)

6 |Wateron Marsh Yes / No if yes; record depth cm  (if >15cm, no further data to be collected)
Oiling Impact Extent
EVegetation Condition index (circle one): 0 0.5 1 2 3
"8 |Sediment Surface Olling Coverage: % i under water, denote with UW
EVeg. Oiling Extent Index (circle one: 0 0.5 1 2 3

EOillng Height (cm): cm  (Highest point on stem from sediment surface)

Plotwide Vegetatlon Information

11 ITotal Vegetative Cover (%): Debris Cover (%):
12 | Total Dead Cover (%): Boom Cover (%):
13 IWraek Cover (%) Dominant Species Canopy Height (cm):
14 jPhotos: 45 90°: way pt: Vegetation Stature: (ST = standing; LO = laid over)
19 ] Cover by Specles
Specles Name (Scientific) Live Cover (%) | Oead Cover (%) Additional information
Spartina aitsrnaflora
ht%cus roemerlanus
{Phragmites australis
|Avloennle germinans
Distichlls spicata
|spartine patens
|saticornia sp.
|Batis maritima
|Aster sp.
Borrichia frutescens
20| Soll Redox Potential (mV)
1cm mv mV mv See Productivilty Piot
Datasheet for locations of
10 cm mv mv mV  probes relative lo the plot.
Notes:
Sign Off:
Responsible Party Representative/Affiliation:
State Representative/Affiliation:
Federal Representative/Affillation:

DRAFT - version 7_20100930



Fall 2010 Datasheets

Mississippi Canyon 252 Incident: Marsh Vegetation Plan
Herbaceous Marsh Cover Plot Datasheet (verso)

Vegetation Condition Index

0=

0.8=
10=
20=
3.0=

Vegetation having a natural appearantce, stem and leaf chiorosis not exceeding a slight mot'ﬁng o occasional yellowing as
observed in reference piots,

Vegetation having an intense speckiec chlorosis.

Vegetation green but with considerable chiorosis (<50% chiorosis).

Vegetation having >50% yellowing (chorosis) of leaves and stems.

Vegetation dead; no green aboveground tissue visible.

tion Olling Extent index

No oll evident anywhere in the plot.

Oll intermittently present on plant stems.
Oil present on 5% - 26% of plant stems.
Oil present >25% - 50% of plant stems.
Oli present on > 50% of plant stems.




Fall 2010 Datasheets

Mississippi Canyon 252 Incident: Coastal Vegetation Assessment Plan
Herbaceous Marsh Sample Collection Datasheet Page___ of

e % e

]Team # Date: Time (24hr ):
__g:lSite 1D: Sampler Team Code:
zData Recorder/Affiliation:
ZIOther Team Members/Affiliation:

5 | Habitat Type/Plot ID (circle one): P-1 (edge) / P-2 (mid) / P-3 (furthest inland)

8 jWateron Marsh Yes / No ifyes: record depth cm  (if >15cm, no further data to be coliected]}
7 iPhotos: 45° 0% Waypoint No.:
Station Dlagram
Cover Plot Eroductivity Plot
Infand 2m
Redox
]
'8 §5-)-3 SS-0-4
@ = tm
(4 CcC-0
— O lssot 5502
sco O Redox sc0 Q sso05
SC-0 SC-0
Shoreline
Sample ID Sample Typses()c.B. SC,or Sam;(:tl;‘l;)epth COr(em?‘i)am, Number of
8 Containers
(o] NA NA 1
B 30 16 1
sC 10 2
sC 10 5 2
Sss 2 NA 4
SSs* 2 NA 1
Sample Type Notes
C = clip plot (vegetation); collect sample from shaced productivity plot SS = soll scoops from productivity plot (collect 4 for contaminant analysis in
(collect 1) giass jars)
SC = soil core (collect two from sach plot typs) SS* = soil scoop from productivity piot (collect 1 for grain size - unfrozen)
|8 = belowground biomass core from productivity pot (collect 1 from cenf
clipped productivity plot)

9 |Photos (below ground biomass):

Slign Off:
Responsible Party Represeniative/Affiliation:
State Representative/Affiliation:
Federal Represeniative/Affiliation;

DRAFT - version 7_20100930



Fall 2010 Datasheets

Mississippi Canyon 252 Incident: Marsh Vegetation Plan
Mangrove Plot Datasheet - Page 2

Team #: Date: Time (24hr local):
Site I1D: Station: Group:
Sampler Team Code: Data Recorder/Affiliation:

Other Team Members/Affiliation:
Habitat Type (circleone): Edge [/ Interior (mid-transect) / (nterior (furthest Inland)

Infend
Position of 1-m? Subplot (check with X):
Seaward
Oiling Extent: in 1-m2 Subpliot
Oiling Height (cm): Number of Qiled Pneumatophores:

(Highest point on plents from sediment surfece)

Vegetation information: in 1-m2 Subplot
Number of Adult Trees: Number of Pneumatophores:
Number of Seedlings: Pneumatophore Height
Number of Live Tagged Adulit Trees: Number of Live Tagged Seedlings:
Adult Trees (>0.6 m in height)

Main Stem Canopy Diameter (cm)
Dlameter (cm) at Largest Perpendicutar No. Live No. Dead FD?
Tag No. Helght (m) 10 cm Height Diameter Diameter Branches Branches (yin)

Seedlings (<0.5 m In helght)

Maln Stem NUmBEr Note: For every 20th tree or
Height | Diameter (cm)at 5| Main Stem | Internodal of FD? | |seeding sampie (or at least
Tag No. {em) cm Height Nodes Distance {cm) | Leaves | {y/n)| |one tree and one seediing per)

plot), estimates wiil be
Independently generaled by
two teem members. The
duplicate measurement will
indicated with a y (yes) entry
in the FO column.

Sign Off:
Responsible Party Representative/Affiliation:
State Representative/Affiliation:
Federal Representative/Affiliation:

DRAFT - version 7_20100930
DRAFT - version 7_20100930



Fall 2010 Datasheets

Mississippi Canyon 252 Incident: Marsh Vegetation Plan
Mangrove Plot Datasheet - Page 3

Team #: Date: Time (24hr local):

Site ID: Station: Group:

Sampler Team Code: Data Recorder/Affiiiation:

Other Team Members/Affiliation:

Habitat Type (circle one): Edge / Interior {mid-transect) / Interior (furthest inland)

Samples Collected
Sampie ID Sample Type mngo Core Dlameter
2 (8C, 88) {em-cm) fem)
Sampls types:
B = be'owground blomass core (collect,
1 per o)
SC= soil core for bulk density or non-
contaminant chemical analysis (coitect
2 per plot}
SS = %ol scoops for contaminant or
grain size analysis. (Collect 4 samples
per piat for contaminants in glass jars
and 1 sample per plot for grain size in
a plasfic bag)
Notes:
Sign Off:

Responsible Party Representative/Affiliation:
State Representative/Affillation:
Federal Representative/Affiliation:
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Fall 2010 - Herbaceous

Coastal VegetationAssessment Plan Data/Sample Colection Quick Reference Guidance
Plan 1D: Draft Assessment of MC252 Oll impacts to Coastal Wetland Vegeutlon

‘Specific Datasheet Guidance ) Pt
Herbaceous Marsh Cover Plot Datasheet (9-30-10 v7)
1. Team Number: assigned by NRDA Field Operatioas for the of radio ications and field assig:
Date: mm/dd/yy

Time (24hr): Note - Lovisiana observes daylight sivings time. Please make note of the time of year and time changes.
2. Site ID: actual site number 57 name to be refercrced on all data sheots and samples. Assigned by NRDA Fleld Operations.

Sampler Team Code: alph ric - provided by NOAA for analytical sample identification,
3. DataRecorder: Trustee {state or federal rep: ive) responsible for ing data on data sheet for that site. Eeter name and affilliatian Ex: Jane Doe
{Shaw/OCPR), John Doe (USFW/NOAA), Jim Doe Entrix)
4, Other Team Membars: include additional partiesinvolved with data coll for that site. Enter nama and affilliaton - see line 3.
S. Habitat Type/Plot ID: Consult Figure 1 and selectthe corresponding plot ID for habitat type. There will be one cover plot data sheet per cover plot.
Transect ©-——— Inland Stake
Cover (lem\ troductivity {right)
Note: for transects less than 7 meters in length, only two
80% plots moy be estoblished In which case, the m'd length
tniond E—— Intand plot will not be present. Therefore, doto for plot €-2 or
P-2 will not be collected.
o . ma
cae [0 e
— 5
Shoreline Shoeline Stake
Figure 1
6. Water on Marsh: record water depth in contimeters - should be measured between shoreline and edge plot. Note. No dota can coflectea if greater than

15 cm for Spartina and Masgroves. Data may becollected at depths greater than 15cm in Phragmites sites when scfe to do so.
. Vegetation index:
0= Vegetation having a natural appearance, stem and leaf chlorosis not exceeding a slightmottling or occasional yellowing as observed in reference plots.
0.5 = Vegetation having an intense speckled chicrosis.

~

1.0 = Vegetation green bu: with ble chiorosis (<50% chiorosis)
2.0 = Vegetation having >50% vellowlng {chiorods) of leaves and stems.
3.0= Veg dead; nog! ground thsue visible,
8. Sedl Surface C ge: ot of percentige of visible oiled sediment observed.
9, Vegetatlon Olling Extent trdex:
0= No oil evident anywtere in the plot. Note: oiling index should be di ined by the p. /ab of oil abserved
0.5 = Ofi intermittently present on plant stems. on a percentage of stems within the plot, no' by oiling degree.

1.0 = Oil present on 5% - 23% of plant stems.
2.0 = Oll present >25% - 50% of plant stems.
3.0 « Oll present on > 50%of plant stems.

10. Oiling Height: highest point of observed oil on vy on the stem. Recorded In centil

11. TotalVegetative Cover: estimate of percentage ¢f ALL vegetative cover abserved within the piot. Note: for Phragmites, cstimate stems then apply
mulwllcr based on relatm health and age of plasts (for healthy mature Phragmites - likely tiple percentatge).

12. Te d Cover: ofp ge of DEAD vegetation cover (brown or yellowing leaf matter) observed within the plot.

13. Wrack Cover: estimate of percentoge of vegetatise wrack cover within the plot.

14. Photos: 45°: collect from transect looking towardthe plot; 90°: collect looking downward abeve plot. Photos should be obtained prior to disturbing plot
area. A white board shoulk also be employed wih the foflowing information: Site 1D, Plot 10, and Date. White board should always be placed in shoretine
left hand corner of plot for consistency. Note: Phatos should be ob d utilizing 0 witho of 10 mp resolutit
Woay pt: record GPS waypont at each plot for pheto link

15. Debris Cover: estimate of percentage of debris cover within the plot - boards, trash, etc.

16. Boom Cover: estimate of parcentage of boom corer within the plot If present.

17. Dominant Species Canopy Helght: average CANCPY height of DOMINANT species in centimeters. Note: not total height measurement.

18. Vegetation Stature: ST=standing, LO=lald ovar

19, Cover by Species: Identify each species with an citimation of percentage of live and dead cover relative to the entire plot. Note: acceptable to be >100%
due to overlapping species within canopy. This p ge should be absolute cover and mayalso be greater than ttal cover - Ex: total live cover = 60%,
species A = 50%, species B ¢ 15%.

20. Soll Redox Potentlal; electrodes should be placed as deplcted on Figure 2. Place electrodes & each plot immediatdy upon arrivat at transect to allow for the
minimum equilibration timz of 20 minutes. Placeelectrodes at 1cm and 10cm by coring a hole slightly smaller thanthe redox probe with a wooden dowel,
A stard or brace should beemployed to hold probe upright. Consult owners manual for proper calibration procedures,

Page lofa DRAFT - 09242010.v1
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Fall 2010 - Herbaceous

Herbaceous Marsh Sample Collection Datasheet (9-30-10_v7)

1. Team Number: assigned by NRDA Ficld Operationsior the purpose of radio communications and field assignments.
Date: mm/dd/yy
Time (24hr): Note - Louislana observes daylight savings time. Please make note of the time of year and time changes.

2. Site ID: actual site number or name to be referenced on all data sheets and samples. Assigned by NRDA Field Operations.
Sampler Team Code: afphanumeric - provided by NJAA for analytical sample identification.

3. Dato Recorder: Trustee (state or federal representative) responsible for entering data on data sheet for that site. Enter name and affilliation Ex: Jane Doe
{Shaw/OCPR), John Doe (USFW/NOAA}, Jim Doe (Ertrix)

4. Other Team Members: include additional parties involved with data collection for that site. Enter name and affililation - see line 3,

S. Habitat Type/Plot iD: Consult Figure 1 and sefect the corresponding plot ID lor habitat type. There will be one sample collection datasheet per plot.

6. Water on Marsh: record water depth in centimeter - should be horeline and edge plot. Note: No dato con colfected if greater thon
15 cm for Spartina and Mangroves. Data may be cdlected at depths greater thon 15¢m In Phragmites sites when sofeto do so.

7. Photos: seo Uine {tem No, 14 under Herbaccous Mash Cover Plot Datasheet

8. SampleD: 6 dlslt NRDA samnlc grid - 5 diall date, year lctw {A=2010, 8=2011), mmdd - Matrix lctter [Tissuc{T)/Sediment(S)/Water{W)/Soil{L)), Sampler
Team Code, S {seq | per site), & le 1D for o clip plof for team Q6 in grid LAAQ39 collected on 10/6/10: LAAQ39-A1005-TQ638
Sample Type: Each sample type Is prelisted on the smple collection taable and explained in the notes below the table. The sample types aro also depicted
on the data sheet figures (and below Figure 2) for bath the cover plot and productivity plot along with their collection ocation in reference to the paired
plots and transect.
Sample Depth: the proper sample coflection depth s prelisted in each ceil for the corresponding sample type. Please ensure that the samples have been
collected from the appropi depths as indicated by \g the recovery from each sample collection location or core.
Core Diameter: inside diameter and resulting core inulus. Also prelisted in each cell for the cormsponding sample typ2.
Summoery Notes: for year O, the fol) g les thould be collected utllizing the specified devices or methods as indcated on datasheet diograms:

lea 8 = Below Ground Biomass - 16 «m stainless steel sampler - 30 cm depth - Exirude somple Into 2iplec or plastic storege bag.

ico $C = Soil Core-Physical Ch dzation - 7 cm aluminum sample tube - 10 cm depth (collect one from each plot type os indicated)
Extrude semple into ziploc storase bag.

ieo $C = Soil Core-Chemical Characterization - 7 cm aluminum sample tube - 10 cm depth (collect one fiom each plot type os indicated)
Extrude scmple into ziploc storage bog.

lea € = Clip - chove ground bi fcollected as ind! on datosheet diagram from shaded cell witkin quadrot) -
2iploc bog. NOTE: collect clip sanple as close to lhe ground surface as b i g the di to roots or below ground.

4ea S5 = Soil Scoops (coflected os on dt dingrom utiliting a gloved hand - 2 em depth)

leo 5 = Soli Scoops (coll as indcated on datasheet diag same as previoss somple - sample should not be frozen)

9. Photes: coflect one photo of the below ground bionass sample recovery. A white board shouldalso be depicted in thr photo with the following
information: Site (D, Date, Plct ID, and Sample ID. Flease include scale such as a tape measure for depth reforence.

inland Transex ©

Redox \

2m

im

scoy Redox

$C-0 ®

not to scale
Shoreline
Figure 2
Light-Adapted Fluoresence and Chlorophyl! Content Datasheet (9-30-10_v7)
1. Team Numbesr: assigned by NRDA Field Operationsfor the purpose of radio ications and field assig
Date: mm/dd/yy
Time (28hr): Note - Louisiana observes dayiight savings time. Please make note of tha time of year and time changes.
2. She [D: actual site number or name to be references on all data sheets and samples. Assigned by NRDA Field Operations.
pler Team Code: alph ic - provided by NOAA for analytical sample identification.
3. Data Recorder: Trustee {state or federal representitive) responsible for entering data on data sheet for that site. Enter name and affiltiation Ex: Jane Doe
{Shaw/OCPR), John Doe (USFW/NOAA), 2im Doe (Ertrix)
4. Other Team Members: include additional parties lnvolved with data collection for that site. Enter name and affilliation - sce tine 3,
S. Habital Type/Plot ID: Consult Figure 1 and select the corresponding plot (D for habitat type. There will be ane LAF datasheet per cover plot.
6. Life stage (mang fy): circle appropriate life stage
7. Light-Adapted Fl should ba collected utilizing a PSI Systems FluorPen FP 100 or equvialent. Consult owners manuat for proper
colibration procedures.
Select three stems that appesr to be representativeand visually divide into three vertical segmants. Data should be collected from two leaves from cach
vertical segment. Rcadlnxs shwld be taken on the bp surface of the teaf while avoiding the mid veln. For Phragmites, gently bend stems over avoiding

breskage. Note: obbreviati are provided in the event thot data cannot be collected. No fnes are to be left blonk.
8. Chiorophyll shouid be cotlicted utillzing a Minolta SPAD 502¢ or aquivatent. Consult owners manual for proper calibration
procedures. should be collected in the some location os fi
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Equipment Checklists

Forward Team Checklist

EEERRRRER R RN RN NN

Trimble Geo XH

Clipboard

Data sheets

Pens

S0 m measuring tape

Smafll metric tape measure or stadia red
Compass

Maps with GPS coordinates

PVC - 10° long, 1%" wide (2 per site)
PVC - 10’ long, %" wide (6 per sitc)
PVC -5’ long, %' wide (6 per site)

PVC connecting collars - 1% wide (1 por site)
PVC glue

Flagging tape (a-ctic grade)

Transoct markers {2 per site)

Neon spray paint

Sharples

1m quadrats

Boat covers (1 pair per person per sitd)
Trash bags or drum liners

SOP quick reference guide

GPS {garmin 76/60 /or equivalent)
Camera

Spot tracker

700 MHz radio

700 MHz radio charger

VHF radio

VHF radio chargzr

AA batteries

AAA batteries (lthlum)

Fall 2010 - Herbaceous

Data Collection Teams Checklist

— . White board

. Dry erase markers

—__ Clipboard

———_ Datasheets

Pens

— . Waterprodf labels

. Map with GPS coordinates
——__ Sample grid

—_ SOP quick reference guides
o lmaquadrats

____. 50 m metric tape measure

Small metric tape measure or metric stadia rod

— . Redox probe

Fluor pen

. Fluor pen aalibration kit
e Tyvek suites

—__ Bootcoven

——__ Nitrilc gloves

"

——.__ Below-groend b ler with
—__ Shovel/trowel

——__ Sample jars

——__ Large Ziploc bags {1 and 2 gallon)
. 7 cm aluminum corer with

———_ AAbatteries

—_ AAA battedes (lithium)
____ Garden shears

—_ GPS (garmin 76/60 Jor cquivalent)
. Comera

—— . Spot Tracker

. 700 MH2 radio

——__ 700 MHz radio charger
. VHF radio

—__ VHF radio charger

— Cooclers

—__ Heavy duty paper towetls
—_ Di water (laboratory grade)

Page4dof 4
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Fall 2010 - Mangrove

Coastal Vegetation Assessment Plan Data/Sample Collection Quick Reference Guldance - Mangrove

Plan 1D: Draft Assessment of MC252 Oll Impacts to Coastal Wetland Vegetation
General Coastal Vegetation Assessment Guldance

1. Planning and Loglstics
Maps and mission plans areloaded to the RPI welsite on a daily basis. Mass emails from_ are sent out daily with access

information and a path for information download. A moblie van or truck is avaitable for equip upply and willbe al d by NRDA ficld
operations daily. Data intake locations will also be specified on daily mission plans, along with all team members, launch points, and vesse! operator
information.

1. NRDA Fleld Op Safety Iaf .

At beginning of day, be sure to check in with NRDA field ops on the 700 mh radio or by cell phene notifying ICP when on water. Turn spot tracker on by
depressing the on button (top button) until it blinks green. Then depress and hoid the "bootprnt™ button until it blinks green. When done properly, the
8Ps light will blink green intermittently and the “sent” light will begin biinking green momentasily, ONLY USE LITHIUM BATTERIES IN SPOT TRACKERS.

Be sure to notify NRDA field ops of any ct tothe p ) onboard prior to departing dock. Call in to NRDA fie'd ops for a mid-day check and when
off water. This is your floatplan, any deviations fom this i will result in a USCG violation and breech of standard safety protocol for the entire
project.

2. GPS logs

All ficdd teams should have at least one Garmin Map 76 or Map 60 assigned. Before leaving the dock, turn an your GPS, Once sateilite signal has been
acquired, take a picture of your location screen wth time {collect two photos if not on same screen). Clear unit of all previous way polnts or tracks, then
turn on track log. Your GPS will be given to data Intake for download of your daily activity. Collect GPS waypoints at cach piot location for data teams and
at each shoreline stake for cach forward team. Nate: GPS operation are a trustee §

Data intake

Data intake personnel will download files from all sfectronic cqulpmcm (GPSs and camera) along with the scannlng d the original datashects produced in

-4

wmbe i bval i Fall dala uplwd, medata Inuke team willnmp!veach memberoflhe team with
an etectronic copy of the transfer to be placed on @ usn thumb drive. Be sure to upload data sheets and track logs even no data was able to be cofiected,
include at least one data sheet lined out and initiacd to document that the site visit was conducted, or when sites are eliminated by the forward team.

Specify “as per plan® for analysis on COCs. Data irtake p | will p guid: tolab y destinati
Specific Datasheet Guidance:
Site Visit/Set Up Datasheet (Forward Team)(version 9_20101101)
Forward Teams should be fied with a spreadsheet o' available points ar possible site locations Intheir assigned work area and locations a map with plotted

{both selected by randomization and alternates) for geojraphical visualization and navigation. Be sure to complete a data sheet for climinated sites as well, Sites,
including all plots, should be setup within 100 meters (50 m left and right) of original preassessment sbservation point.
1. As with other data sheets Date, Time, Site lD Tean ID, Data Recorder/Affiliation, and Other Team Members/Affiliation will be recorded In the same manner.
2. Once 3 site has been sek and ppropriate {refer to Establishing Transects and Study Plots Section of SOP), the forward team will proceed
with the layout of the transect and three Im x 4mplots as depicted on Figure 1 of this guidancs and Figure 3 of the SOP. Ti should be blished
from the shoretine, landward to a perpendicular kngth of 20 meters. For reference sites, transect lengths should also be 20 meters.,
. 1m x4 m plot positioning abng the s A mi of one mangrove should be dedin the im’ | lve sludy plot of each 1m x4m plot.
adjustment of the 1m x 4m plots is acceptable when mangrove trees do not fall within site establishment criteria. Interior plots may not be adjusted paraliet
to transect. The interior plot should always bo cartered at 16m. Howaver, the interior plot may ba shifted paralld to shoreline not to excaed 6m from

transect. Buffer 2ones should still be ined swould plot adj be dered, Should plots require devi from the p I, the following
options/considerations shosld be followed, in order:
a. Move the entire transect within the 100m g ch of shoreline {sp to S5Om left and 40m right of original point). Plots must
fal} within » 100m width.
b. Shift the individual 1m x 4m plot | ity (paraltel to st }. Loteral should not exceed 6m from the transect {(measured from the

transect to the Inner edge of the plot). Thus the left side of the 1m x 4m plot wili fall between 2m and 10m frem the transect,
¢. Adjust the plot shoreward, parallel to transect. Maintain minimum 1.5m buffer betweer adjacent plot.
d. Adjust plot landward, parrallel to Uaintain minimum 1.5m buffer between adjacent plot.
|f after a) adjusting lhg transect position along theshoreline and b) shiRing plots L lly {showe llel) up to 2 d of 6m from the transect line to
the edge of the plot, the midplot distance along tie the transect can then also be adjusted to apture g if nceded as follows: first shift shoreward

up toa maximum of 4m, orshift landward up to naxi of 2m (i.e., ptable distance for midplot centers can range from 6m to 32m from the
shoreline).
Atternpts should be made to include mangroves lv each 1m x 4m plot, however, it ks acceptabl: to have a shoreline plot devold of Mangroves. All other
matrizs should be collected with the ! \grove specific data. The site should be diminated if the cannot be positioned with the mid
length or interior plots ining mang andthe adj of the shoreline or mid length plots is d ined to be hetveab!
4. GPS data collection: for the purpose of recording fata onto the setup datasheet, a Trimble GEOXH with sub-foot post-processed accuracy will be utitized, A
will be collecied and stored from the shoreline stake, inland stake and at the shoreline left corner of each plot.
Y should be d with the site 10 and paint description {, le: 1553-8S d site 1553 sh stake, 1553-I1S denotes site 1553

Infand stake, 1553-C-1 denotes site 1553 plot 1).

§. Phatos: collect onc photo from shoreline stake locking Intand, one photo from inland stake locking shoreward, one photo one to two meters offshore
looking inland, one from shereline stake tooking right, and one photo from shorcline stake looting left. A white board should also be employed with the
following infarmation: Site D and Date. Note: Phctos should be obtained utitizing a with & mini of 10 mp resolutt

6. Bearing: obtain a rough bearing from shoreline stke to inland stake.

7. Site Sketch: draw a crude siie sketch including shoreline, transect, plots, and any other points of future interest similar to Figure 1,

8. Rerord transect measurcments, plot position mezsurements, and olling extent beyond transea.
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Fall 2010 - Mangrove

Mangrove Marsh Cover Plot Datasheet - 1m x 4m (version 9_20101101)

b9

iad

w

L

10.
i1

12.

14,
15.
16.
17.

20,
21

23.
24,

Team Number: assigned by NRDA Field Operatiors for the purpose of radio ications and field assigr

Date: mm/dd/yy

Time{24hr): Note - Louisiana observes daylight sivings time. Please make note of the time of year and tima changes.

Site ID: actual site number or name to be referenced on all data sheets and samples. Assigned by NROA Field Operations.
pier Team Code: alph ric - provided byNOAA for analytical sample identification.

Data Recorder: Trustee (stzte or federal rep tative) responsibie for ing data on datasheet for that site. Enter name and affitiation Ex: Sane Doe
{Shaw/QCPR), John Doa (USFW/NOAA), Jim Doe (Cardno Entrix)

Other Team Members: Include additional parti tved with data coBection for that site. Ester name and affiliation - sce line 3,

Habitat Type/Plot ID: Cons.it Figure 1 and selectthe corresponding plot 1D for habitat type, There will be one cover plot data sheet per plat.

Transect = niand Stake

—~

inland 80% ED:D . Note: all transect lengths are 20m.

- —3 T

Shortline Stake 2
Shoreline Figure 1

Water on Marsh: record water depth in centimeters - should be measured between shoreline and cdge plot. Note: No dota con callectedif greoter than
15cm.
Vogetation Index: (mangrove adults are classified as plants 250cm In height)

0 = Vegetation having a satural ap ¢, st:m and leaf chlorosis not ding a slight mottling or occasionalyellowing as observed in reference plots.
0.5 = Vegetation having an intense speckled chigrosis.
1.0 = Vegetation green bul with derable chbrosis (<50% chi )
2.0 Vi ion having >50% yellowing {ch ) of leaves and stems.
3.0 = Vegetation dead; no green aboveground tisue visible.
'/ ion index: (mang seedlings are classfied as plants <50cm in height)-refer to line item 7.
Ca-Dominant Vegetation tadex: refer to line iten 7.
Sedi Surface Coverage: esti of p ge of visible oiled sediment observed.
Aduli (280cm) Tree Veg. Oiling Extent index:
0 = No oil evident anywhere in the piot. Note: oiling index shoud be d ined by the p fob. of oil observed
0.5 = Oil intermittently present on plant stems. on o percentage of stems within the plot, not by olling degree.

1.0 = Oil present on 5% - 25% of plant stems.
2.0 = Ol present >25% - 50% of plant stems.
3.0 = Oll present on > 50%of plant stems.
Seedling (<50cm) Tree Veg Oliing Extent Index: iefer to line item 11,

. Total ive Cover: of p 8¢ d ALL vegetative cover observed within the plot.

Total Dead Cover: esti of p age of DEAD vegetation cover (brown leaf matter) obsesved within the plot.
Wradk Cover: cstimate of percentage of vegetatire wrack cover within the plot.
Debris Cover: estimate of percentage of debris cover within the plot - boards, trash, etc.

Photos: 45°; coflect from lardward side looking toward the shorgling; 90°; collect looking downward above plot. Photos should be obtained prior to

disturbing plot area. A whiie board should also be employed with the following Information: Site ID, Plot iD, and Date. White board should always be placed
in shoreline left hond corner of plot for consistency. Note: Photos should be obtained utifiting o with a minf of 10mp futi

Waypoint: recard GPS (Garmin) waypoint at eachplot for phato link

Propagule Productl d visually est the ber of p les p <100, 100-500, 500-1000, >1000

. Boom Cover: estimate of percentage of boom coter within the plot if present.

Dominant Species Canopy Helght: average CANCPY helight of DOMINANT species in centimeters, Note: not total height measurement.
Co-Dominant Species Canopy Height: average CANOPY height of Co-DOMINANT species in contimeters. Note: not tatal height measurement.

. Herbaceous Vegetation Stature: ST=standing, LO=laid over (specifically for Spartina dominated plots)

Maximum Live Tree Height: measured from sedinent surface to tip of the tallest living leaf.

Cover by Species: Identify cach species with an etimation of percentage of live and dead cover retative to the entire plot. Note: acceptable to be >100%
due t2 overlapping species within py. This p ge should be absolute cover and may aiso be greater than total cover - Ex: total live cover = 60%,
species A = 50%, specles 8 = 15%.

Soil Redox Potential: clectrodes should be placedas depicted on Figure 2. Place clectrodes at cach plot immediately upon arvival at transect to atlow for the
minimum equilibration time of 20 minutes. Place dlectrodes at 1cm and 10cm by coring a hole slightly smaller than the redox probe with a wooden dowel.

A stand or brace should be cmployed to hold prode upright. Consult owners manual for proper calibration procedures.
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Fall 2010 - Mangrove

Mangrove Plot Datasheet - 1m? (version 9_20101:01)
® Line items 1 through S: Sea Mangrove Marsh Cowver Plot Datasheet - 1m x 4m
6. Olling Helght: highest point of obscrved oil on vegetation on the stem, Recorded in centimeters.
7 Mumber of thee Adulr Trooe Flaccifiad ac living trnse 2R0rm in haloht

Equipment Checklists

Forward Team Checkilst Data Collection Teams Checklist
g Trimble Geo X4 —___ White board
e Clipboard . Urycrasemarkers
I Data sheets .. Clipboard
T Pens _____ Datasheets
= 50 m measuriag tape —__ Pens
e Small metric tape measure or stadiarod — . Waterproof labels
s Compass —_ Map with GPS coordinates
- Maps with GPS coordinates . Sample giid
o PVC - 10’ long, 1%" wide {2 per site) —_ SOP quich reference guides
—— PVC - 10' long, %" wide (12 per site) .. 2maguadrats
_— PVC connectirg collars - 1%" wide (1per site) ——— 50 m metri tape measure
P PVC glue e Sall mezric tape measure or metric stadia rod
— Flagging tape larctic grade) ——_ Redox probes (preferably 18)/millivoit meter
P Transect markers (2 per site) —___ millivolt meter calibration soluton {cafibrate daily)
. Neon spray paint —_ Fluor per/Chlarophyl meter
LI Sharpies — Fluor pencalibration kit
. 2 m quadrats . Tyvek sultes
P Boot covers (1 palr per person per sie) .. Boot covers
— Trash bags or drum liners. e Nitrile gloves
. SOP quick reference guide _____ Below-ground bi pler with den plug, ¢c-clamps, plastic pan
—— GPS (garmin 75/60 for equivalent) —_ Shovel/trowel/ficld knife
D Camena .. Sample jars
— Spot tracker —___ Large Ziploc bags (1 and 2 gallon)
—— 700 MHz radic —_ 7 ¢m aluminum corer with comp: capand der and metal file
e 700 MHz radic charger — AAbatteries
N VHF radio —_ AAA batteries (lithium)
g VHF radio chaiger — GPS{Garmin 76/60 for cquivaient)
—_— AA batteries ___ Camera
_— AAA batteries {lithium) ____ SpotTracker

—__ 700 MHzradio

. 700 MH2radio charger

. VHF radio

— VHF radic charger

—__ Coolers

Heavy duty paper towels

Dl water laboratory grade)

. Caliper

—__ Aluminum tree tags/wire
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Spring 2011 v2 - Herbaceous

Shoreline TWG
Coastal Wetland Vegstation Plan
Coastal Wetland Vegetation Plan - Site Visit/Set Up Datasheet I Page __ot__ |
Date Time (24hr) Site ID Team ID
|Data Recorder/Affiliation
Other Team Members/Affiliation
Shoreline Stake: way P#: Latitude (DD) Longitude (DD) =
Infand Stake: way P1#: Latitude (DD) Longitude (DD) =
[X] c-2 i c-3 | P P-2 P3
[Way Pt Way Pt: Jway Pre: Way Pti: Way PU3: [Way Pu:
Latitude (DD): Latinde (DD}: Latitude (OD): Latitude (DDx: Latitude (DD): Latitude (DD):
Longitude (DDY. Longtude (DD Longitude (DD): Longitude (DD} Longtude (DD): Longitude (DD):
IPhotos:  shoretine stake looking Inland: intand stake looking shoreward: offshore (1-2 m) looking infand:
shoreline stake looking right: shoreline stake locking left:
Bearing to Inland Stake: °
OO - Paired Plots
Transect length (m): SS+ Shoreline Stake
15- hland Stake
>10% Oitbeyond30m: Yes / No - Transest
== ManhEdge
Mid-plot centertine from Shorelne Stake (m): ~—~-. Water line
{nland plot centertine from Showline Stake (m):
Notes:
Date  Time (2ehn)
Sign Off:
R Party Rep! flation:
Stite Rep Afilition:
Federal Rep \fillation:
HiofHS Herb \ wetland_vegetation_datasheets_04-26-11.xis




Shoreline TWG
Coastal Wetland Vegetation Plan

Coastal Wetland tion Plan - Site Set-up Verification of
Date Time 24t} Site ID Team D
Data Recorder/Affillation

Spring 2011 v2 - Herbaceous

Other Tearn Membors/Affillation
Site / Station Verification

Shorefine Stake Present / Absert 17 absent, was it replaced? Yes / No
Inland Stake Present [/ Absert if absent, was it replaced? Yes / No
C1:  Number of Stakes - Absent: Replaced:
C2:  Number of Stakes - Absent: NA Replaced: NA
C3:  Number of Stakes - Absent: NA Replaced: NA
P4:  Number of Stzkes - Absent: Replaced:
P2: Number of Stakes - Absent: NA Replaced: NA
P3: Number of Stakes - Absent: NA Replaced: NA

olnf or lon Trans: reline Change
Bearing to Inland Stake: °  {Obtalned from Site Set-up Dafashee!l)

Bearing Inland Steke to Shoreline Stake: ®  {Add 180" to Bearirg (o Inlend Stake if the bearing is between 0" end

180" and subtroct 130" if the bearing ig betveen 180° and 360°)

Transect Longth: meters (Obleined from Site Sel-up Dalasheet)
Distance from Inland Stake to Marsh Edge: meters
>10% Ollbeyond 30m: Yes / No / NA
(I bayond 30 m ot site or If evd of reoiling, circle yea or no. f no olling beyond 30m, circle NA,
Photos
Upon arrival:

Offshore (1-2 m) looking inland (center of phots left of cover plots) :
Offshore (1-2 m) locking inlend (center of phots access paint between cover and productivity plots):
Offshore (1-2 m) looking inland (center of phote right of productivity plots):

During data coflection:

At shoreline stake:

looking inland: looking right. ooking left:
At inland stake:
looking shoreweard: looling right looking teft: loakirg inland:

Upon departure:

Oftshore (1-2 m) looking inland (center of phots feft of cover plots):

Offshore (1-2 m) locking infand (center of phots access point between cover and productivity plots):

Offshore (1-2 m} looking inland (center of phote right of productivity plots):

Station Re-Establishment
(Coardnates only ablained If siation(s) Is re-established)
Shoreline Stake: wer Pt e Latitude (00) Lengtude (0D) =
tntand Stake: way e Lattude (0D) Lengdude (DD) =
c1 c2 €3 P-1 P2 P
way Pia [y P Nay P Way Pty Way P Way Pt
{Lottude (DDY. Latitede: (DDY: atitide (DO) Latitude (DD): Latitude (DD) Lottude (DD}
Longstude (DD} Longitude (DD) |.ongtude (DD) Longstude (DO} Langitude (DD) JLonginude (DO)
[Rotes:
Dae  Time (zém)
Sign Off:
Porty R A
State Representotive/Aftiition.
Federat Aftiltition
H2 of HS Herbaceous_coastil_wetland_vegetation_datasheets_04.26-13.xis




Spring 2011 v2- Herbaceous

Shoreline TWG
Coastal Wetland Vegstation Plan

Coastal Wetland Vegetation Plan
Light-Adapted Fluorescence and Chlorophyll Content Datasheet

Page__of __ |

]Team #

Date: Time (24hr ):
Z]Site ID: Sampler Team Code:
_-3_|Data Recorder/Affiliation:
EOther Team Members/Affiliation:
sJ Habitat Type/Plot ID (cIrcle one): C-1 (edge) /I C-2 ! C3

o ]

Light-Adapted Fluorescence (unolled or

Chlorophyli Content (unolled or cleaned

cleaned leaves only) leaves only)
i iant (not relevant or applicable for mangrove {not relevant ar applicable for mangrove
seedlings or Juncus) seedlings or Juncus)
Stem 1 Stem 2 Stem 3 Stem 1 Stem 2 Stem 3
Leaf 1
Leaf 2
Middle Third of Plant (not relevart or applicable for mangrove (not relevant or applicable for mengrove
seedlings or Juncus) seedlings or Juncus)
Stem 1 Stem 2 Stem 3 Stem 1 Stem 2 Stem 3
Leaf 1
Leaf 2
Bottom | mg o! E|gns (not relevant or applicable for mangrove (not relevant or applicable for mangrove
1 seedlings or Juncus) seedings or Juncus)
Stem 1 Stem 2 Stem 3 Stem 1 Stem 2 Stem 3
Leaf 1
Leaf 2
Entarqnofmefollowing:bbrevlaﬁmm sng =
s  be HO Hminli'n Sfubble BL=BmwnLuf uw Undum
NOTES
Sign Off: Date Time (24hr)

Responsible Party Representative/Affiliation:
State Representative/Affiliation:
Federal Representative/Affiliation;

H3of HS

Herbaceous_coastal_wetland_vegetation_datasheets_04-26-11.xls



Spring 2011 v2- Herbaceous Shoreline TWG
Coastal Welland Vegetation Plan

Coastal Wetland Vegetation Plan

Herbaceous Marsh Cover Plot Datasheet Page__of _
]Team #. Date: Time (24hr ).
ane ID: Sampler Team Code:
3 |Data Recorder/Affiiation:

Z|Other Team Members/Affiliation:

(5]

Habitat Type/Plot ID {circle one): C-1(edge) / C-2 /| C3

8 |Wateron Marsh _Yes / No If yes; record depth €M _ (it >15cm, no further data to be collected)
Oiling Impact Extent | note: Constraint does not apply to Phragmites
ZIVegetation Condition Index (circle one): 0 0.5 1 2 3
| 8 |Sediment Surface Oiling Coverage %  If under water, denote with UW
9 |Veg. Oiling Extent Index - This Yea's Growth (circle one). 0 0.5 1 2 3
%Veg‘ Oiling Extent Index - Previous Growth (circle one): 0 05 1 2 3

EOlling Height - This Year's Growth Vegetation (cm): * {Highest point on stem from sediment surface)

12 |Oillng Height - Previous Growth (cm): *  (Highest paint on stem from sediment surface)
* If vegetation Is haavily olled and cannotbe stood up or is olled stubble, enter HO instead of measurement.

Plotwide Vegetation Information

ETota! Vegetative Cover (%): ____ EDebrls Cover (%):
14 | Total Dead Cover (%): [1e]Boom cover (%):
EWrack Cover (%) Dominant Species Average Live Canopy Height (cm).
16 {Photos: 45% 90% way pt: Vegetation Stature: (ST = standing; LO =1aid over)
21 Cover by Specles
Spacies Name (Sclentific) Live Cover (%) | Dead Cover (%) Additional information

Spartina allemiflora

Soil Redox Potential (mV)
See Productivity Piot
Circls either negative or tem bl mv, /- mv +/- my Datagheet for focations of
10em  +, - mV  +/ - mv +/- mv s mEio figlpiok
Notes:
Sign Off: Date Time (2ann)

Responsible Party Representative/Affiliation:
State Representative/Affifiation:

Federal Representative/Affiliation:

H4 of HS Herbaceous_coastal_wetland_vegstation_dsiesheets_04-26-11.xis



Spring 2011 v2- Herbaceous Shoreline TWG

Coastal Wefland Vegetation Plan
Coastal Wetland Vegetatlon Plan - Herbaceous Marsh Sample Collection Datasheel  [page__of__
| 1 [Team#: Date: Time (24hr):
(2 Jsite ID: Sempler Team Code:

3 |Data Recorder/Affiliation:
4 |Other Team Members/Affiliation:

5 | Habitat Type/Zone ID (circleone): 1edge / 2 /| 3
6 |Wateron Marsh _Yes / No ityes; record depth cm__(if >15cm, no futher data lo be collected)

Note: Constraint does not apply to Phragmites

7 ]Photos: 45% 80° Waypoint No.: Take photo of productivity plot
AZnd SCP = A2nd SCP
Cover Plot ,&.,,8,,,.,,, Station Diagram Productivity Plot oy raomites onty
Infand Redox SCP 2m @ O scr
o ss1 G ss2lyscc
scc + 2offset B
samples for *2nd SCC
5 o ! Phragmites Phragmites
E 2ndSCC 1m s8-4 §5-3 only
Phragmites

only

Shoreline
8 e SR
Tie |1 {Pexry
(240 | {CorP)
NA P
c SCP* 10 ALC/RPC Y/N
c sce* 10 ALC/RPC YIN
P SCP* 10 ALC /RPC YIN
P scc* 10 ALC/RPC YIN
P B¢ 30 STS/RPC YIN
3 $8-1 2 NA YiIN
P $8-2 2 NA YIN
P §S-3 2 NA YIN
P S$S4 2 NA YIN
Fampla'l‘ypouom |"For Phragmites 2 SCC cores will be collectad with 8 RPC and placed into
Caclip plot (vezetation); NO clip piots are to be collected InSpring 2011 1SCC Iner for | U
For Phragmites record number of live and dead stem pricr b bagging clip piot sample  |*For Phragmites 2 SCP cores will be collected with a RPC and placed into 2 sepa‘ate
{scp iners for physical ch ization
FB" ground bl core from ity plot (collect1 from center of [+ For Phragmites 2 offset B cores wil be coftected with a RPC within the designated
|designated productivity plot area+); drcle corer type larea of the productivity piot and placed into 1 container
SCP=s0ll core (collect 1 from each plot type”)- physicel cheracterization; SS=s0il scoops from p ivity plot(celiect 4 for k lysis in glass jars)
circla corer type Corer types: STS = large stai corer for belowground b
SCC=s0ll core (collect 1 from each piot type*) - chemical ctaracterization; C = ahuminum corer; RPC = Russisn Peat Corer
circle corer typs Sample 1D should end with the pot type tetter, habitat 20ne
$ Full sample ID (afl 4 columns above) must be written on mmple containers and ber, and sample type; .9, the lzbel for a mid zone cover plot soif
associated forms e~ physkealis *...C2SCP ~, Note that the piot type and the sample
_ identifier sre pre-labeled for each sample ID in the above table
9 !?otos (belowground blomass):

Date Time (24hr)
Sign Off: Responsible Party Represeniative/Affiliation:
State Represeniative/Affiliation:
Federal Represenative/Affiliation:
HS of HS Herb _coasial ) d_vegetation_datasheets_04-26-11.xis



Spring 2011 v2- Mangrove Shorefine TWG
Coastal Wetland Vegstalion Plan
Coastal Wetland Vegetation Plan - Mangrove Site Visit/Set Up Datasheet |Page_of_
[+ JTeam#: Date: Time (24hr):
Z]sue 1D: Sampler Team Code:
Z Data Recorder/Affiliation:
"4 JOther Team Members/Affiation:
Shoreline Stake: way Pt#: Latitude (DD): Longitude (DD): =
Infand Stake: Way Pt#: Latitude (DD): Longitude (DD): =
C-1 C-2 c3
WayPt#: Way Pi#: Way Pt#:
Latitude (DD): Latitude (DD): Latitude (DD):
Longtude (DD): Longitude (DD): Longilude (DD):
|Photos: shoreline stake looking intand: inland stake looking shoreward: offshore (1-2 m) locking intand:
shoreline stake locking right: shoreline stake looking left:
Eearing to Inland Stake: e Plot distance relative lo
iniand Stake transect, with A, B, and C 22m
b and S6m, with D, € and F
\ Iniand refative to shoreline:
A m
C
= 8: m
F
C: m
g c2
Transect 4" D: m
E
E: m
Shoreline Stake_| A Cc1 F: m
1P Denots intensive plot
nte
Shoratese designation with shading
0000 - 1m x 4m plot
>10% Oil beyond Yes / No SS - Shoreline Stike
IS- Inland Stake
— » Transect
—— Marsh Edge
~ «» Water line
|Notes:
Sign Off: Date  Time (24n)
Resp Party Representative/Affiiation:
State Representative/Affiliation:

Federal Representative/Affiliation:

M1 of M7

Mangrove_ccastal_wetland_vegetation_datashests_04-26-11.xis



Spring 2011 v2 - Mangrove Shoreline TWG

Coastal Wetland Vegetation Plan
r Coastal Vegetation Assessment Plan - Site Set-up Verification T Pege._ot
|§n Time (24hn) Site ID Team ID
Oata Recorder/Affilfation

Other Team Membera/Affillation

Site / Station Verification
Shoreline Stake Present / Absest if absent, was it roplaced? Yes / No
inland Stake Prosont / Abseat if absent, was it replaced? Yes / No
Station Mackers:
C#  Number of Stakes - Absent: Replaced:
c2: Number of Stakes - Absent: NA Replaced: NA
€3:  Number of Stakes - Absent: NA Replaced: NA

Point Data for Vegetation Transect Shoreline Change
Bsaring to Inland Stake: ®  (Obtained from Site Set-up Datasheel)

Bearing inland Stake to Shoretine Stake: * (Add 180" to Beuring to Infand Stake f the bearing Is between 0 and
180" and sud! 180° if the bearing isb 180° and 360°)

Transect Length: mete's (Oblained from Site Set-up Datasheet)
Distance from Inland Stake to MarshEdge: meters

>10% Olibeyond 30m: Yes / No / NA
(If bayond 30 m at site establishment, o1 if evidence ofrwm_g. circle yes or no. If no olling bayand 30m, circle NA)
Photos

Upon arrival:
Oftshore (1-2 m) looking Intand (center ofphoto right of cover piots) :
Ofishore (1-2 m) looking inland (center ofphoto access paint) :
During data collection:

At shorefine stake:
looking intand: tooking right: locking left:
At inland stake:
looking shoreward: locking right: looking lef: iooking intand:
Upon departure:

Offshore (1-2 m) looking Inland (center ofphoto right of cover plots) :
Offshore (1-2 m) looking inland (center ofphoto access point)

Station Re-Establishment
{Coorvinates only obtained if station(s) is re-established)
Shoreline Stake: waypPts: Lattude (OD) Long oD} =
Infand Stake: wayPts: Latiude (DD) Longitude (DD) =
X i c.2 3
way Pi3: [y P Wey Pts:
Latitude (DD) Latitude (DD Latitude (OD):
Longtude (DD): Longitude (DD): {Longitude (DD):
[Notes:
Sign Off: Date Tima (24h)
p Party \ffigtion:
State Repy \fation:
Federal R \tiation.
M2 of M6 Mangrove_cosstsl_wotland_vegetation_datasheets_04-26-11.ah



Spring 2011 v2- Mangrove Shoreline TWG

Coastal Wetland Vegetation Plan
Coastal Wetland Vegetation Plan
Mangrove Marsh Cover Plot Datasheet - 1m x 4m Page__of__|
ETeam # Date: Time (24hr ):
2 |Site ID: Sampler Team Code:
%Data Recorder/Affiliation:

EOther Team Members/Affiliation:

Is |Ea§!m '_l%#f}ot 1D (circle one):  ¢-1({edge) ! c-2 1 C3 _
8 [Water on Mars es / No _ifyes; record depth em__ (if >15¢m, no further data to be col ected)

Oiling Impact Extent - 1m x 4m

zMangrove Vegetatlon Condition index [Mangrove Adult 250cm) {circle one): 0 0.5 1 2 3
"8 [Mangrove Vegetation Condition Index Mangrove Seediing <S0cm) (circle oney 0 05 1 2 3
Ebomlnant Herbaceous Species Vegetation Condition Index (circle one): 0 0.5 1 2 3
ESedIment Surface Oliing Coverage: %  if under water, denate with UW
EAdult Tree Veg. Olling Extent index (cicle one): 0 0.5 1 2 3
ESeedling Veg. Oiling Extent Index (cirde one): 0 05 1 2 3 (<50 cm/no branching)
Plotwide Vegetation Information - im x 4m

[13] Total Vegetative Cover (%); [ie]Boom Cover (%):
ETotal Dead Cover (%) Mangrove Average Live Canopy Height (cm):
[ 15 ]Wrack Cover (%): [20]oominent Herbacsous Species Average Live Canopy Height (cm): |
EDebris Cover (%): EHerbaceous Vegetation Stature: (ST=standing; LO=laid over)

17 JPhotos: 45°L: &R way it [22]Maximum Live Tree Height (cm):

¢ L=take photo with back against transect; R<take photo facing transect
23 | Cover by Specles
Species Name (Sclentific) Live Cover (%) | Dead Cover {%) Additional information

—Soll Redox Potential (mV) ~
1em +/ - mvV +/- mV +/ - mvV See Sample Collection
Datasheet for Ixcations of
0em +/. mV +/- mV +/-  mV probes relative to the plot.
|Notes:
Sign OFf: Date Time (2¢h)
Responsble Party Representative/Affiliation:
State Representative/Affiliation:
Federal Representative/Affiliation:
M3 of M7 Mangrove_coastal_wetiand_

04-26-11.xls



Spring 2011 v2- Mangrove Shoreline TWG

Coastal Wetland Vegelaton Plan
Coastal Wetland Vegetation Plan - Mangrove Plot Datasheet- 1m®  [psge__ot__
[ JTeam#: Date: Time (24hr ):
[2]site 1 Sampler Team Code:
3 |Data Recorder/Affillation:
4 [Other Team Members/Affiliation:;
Eomng Helght (cm): *  (Highest point on stem (mangrove or co-dominant) rom sediment surface)

* if vegetation is heavily oled and cannot be sood up or is ciled stubble, enter HO instsad of measurement.

Vegetation Information: in 1m* Subplot
ZNumber of Pneumatophores: i Pneumatophore Avg Height (cm):

z] Propagule Production Estimate (Fail sampling only; circle one): <100 100to <500 500101000 >1000

E Tagged Adult Trees (260cm In helght)

Live-Dead-New- Dlameter | Canopy Dlameter {cm) | No. Live Primary | No. Dead Primary
Missing (circle |Height] (cm)at10 | targest | Perpendicutar | Branches off Branches off
Tag No. ane)* {em) | cm Helght | Diameter Diameter Maln Stem Main Stem

{FO* Live | Dead | New / Missing

|FD* Live | Daad / New/ Misting

Uve / Doad / Naw !
UN:M:MIM

Live / Dend /| New / hiissing
Live i Desd i New / hMhsing
Live / Dead 7 New/ Misting
Live 7 Dead i New / Missing
tive 7 Oead / New / Missing
LN.‘M!NNIMI”.I!
Live / Dead / New / Mhsing
Live 7 Desd / New ) Missing
LM!MINNIM*_W

Notes:
Date Time (24h)
Sign Off: Responsible Party Representative/Affiliation:
State Representative/Affiliation:
Faderal Representative/Affiliation:
M4 of M7 Mangreve_coastal_wetiand_vegetation_datashests_04-26-11.xis
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ring 2011 v2- Mangrove Shoreline TWG
Sering Coastal Wetland Vegetation Plan

Coastal Wetland Vegetation Plan - Mangrove Plot Datasheet - 1m’ conswsn __|Page __ot _|

ZlTeam #: Date: Time (24hr ):

zSite 1D: Sampler Team Code:

]Data Recorder/Affillaton:

EOlher Team Members/Affiliation:

E Tagged Seedlings (<S0cm In height). Coliect height, main stem diameter, and # of leaves on all seediings.
On unbranched seedlings, also collect # of stem nodes and internode distance on main stem.

Live-Daad-New- | Helght| Main Stem Number | Waln Stem | Number || ‘Nofe: For st
Tap No. |Missing(circle one)*| (cm) iDiameter (cm) at] Main Stem | Internodal |of Living ||/east one tes

ea:
and one seediing
|FD* LIve ! Desd / Now ! Missing | per plot,
IFD' Live / Dend / New / Missing will be
independently
Live / Doad / New / Missing generated by two
team members.
Live / Doad | New ! Missing Both the original
and duplicate
Uive | Dest / New [ Miassing measurement
will be marked
Live / Dead / New | Missing with “FD".

Lire £ Do | tew ¢ Misnng

LNQIQO_E_INQ‘NIM

Wlwlmlm

Live / Dosd 7 New / Missing

M&clu‘nlw

I.MIMINW_IM

Live / Doad / New /

m:o_og:mwmm

Live ! Dead / New / Missing

U‘NIDOEINCNFMM

LM/MINMIME.IH'

Live / Dead / New | Missing

Lo/ Dont 1 o | Mhasng

Live /| Oead / Naw / Missing
> It dead or nussing, record only this field and ‘ag number.
Seedling Notes:

Date Time (24h)

Sign Off: Responsible Party Representative/Affiliation:
State Representative/Affiliation:

Federal Representative/Affillation:

MS of M7 Mangrove_coasta)_wetland_vegetation_datasheets_04-26-11.x)s
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S 2011 v2- Mangrove Shoreline TWG
pring . Coastal Wetland Vegetation Plan
Coastaj Wetland Vegetation Pian
Mangrove Marsh 8ample Collection Datasheet - 1m’ Page__of __
1 [Team#: Date: Time (24ktr):
Site 1D: Sampier Team Code:
3_jData Recorder/Affiliation:
4 lOtherTeam Members/Affiliation:
5 JHabltat TypelPlot ID (clrcle one): ¢t (edge) / G2 ! c3
8 Station Diagram
Infand 4m
Redox
55-1
$5-2
‘% im
€
§8-4
553
Redox ()
Cp sce Denotes 1m’ intensive survey plot (preferred position shown), Plot
position can vary to capture mangrove(s). If a different plot
Shoreline paosition is used, sampiing locations must ba shifted accordingly.
7__|sample ID} 5 ' T
Zone | Sample Type | Sample Sample.
Grid Code - YearDate - MatrixSamphrCodeSite# ]PIotType ey ity o
Time ID(t,] (C,B,SC,or || Depth | CorerTypel Callected
24w it athol CoPlagy] "s9 | em | | (crceons)
c B 30 STS YIN
c SCP 10 ALC YIN
c scc 10 ALC Y/N
c 88-1 2 NA YIN
c $8-2 2 NA Y/N
¢ $S-3 2 NA YIN
c sS4 2 NA YIN
Sample Type Notes lin glass jars)
B=belowground biomass core from plot (coliect 1 from outside plot, as Corer types: STS = large stainless carer for belowground blomass;
shown above) ALC = aluminum corer
SCP=s0ii core (collect 1 from outside plot as shown zbove) - The Sample ID should end with the pict type letter, habitat zone
physicai characterization number, and sample type; e.g., the label for a mid zone cover plot soil
SCC=s0il core (collect 1 from outside each plot as stown above) - core- physical is *...C2SCP ", Note that the piot type and the sample
chemical characterization type identifier are pre-iabeled for each sample ID In the above table
SSzsoil scocps from plot (collectd for contaminant asalysis 3 Fuil sample [D {all 4 columns) must be written on sample containers and
associated forms
8 JPhotos (belowground blomass):
Notes:
Sign Off: Date Time (24n)
Responsible Party Representative/Affiliation;
State Representative/Affitiation:
Federal Representative/Affiliation:
M6 of M7 Mangrove_ccastal_wetiond_vegetotion_datashoets_04-26-11.xis
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Spring 2011 v2- Mangrove

Shoreline TWG
Coasal Wetland Vegetation Plan

Coastal Wetland Vegetation Plan
Light-Adapted Fiuorescenca and Chlorophyil Content Datasheet - 4m?

Page ___of _

1 'Team #

Date: Time (24hr ):
Z]sne 1D: Sampler Team Code:
3 |Data Recorder/Affiiation:
EOtherTeam Members/Affiliation;
5 I Habitat Type/Plot ID (circle one): C-1 edge) / C-2 /I GC-3

n

Light-Adapted Fluorescence (unoifed or

3 Chlorophyil Content (unolied or cleaned

cleaned leaves only) leaves only)
Wﬂm (rot relevant or epplicable for mangrove {not relevant or applizable for mangrove
seedlings or Juncus) seedlings cr Juncus)
Tree 1 Tree 2 Tree 3 Tree 1 Tree 2 Tree 3
Leaf1
Leaf 2
Middle Third of Plant (not relevant o1 applicable for mangrove {not relevant or applicable for mangrove
seedings or Juncus) seedlings orJuncus)
Tree 1 Tree 2 Tree 3 Tree 1 Tree 2 Tree 3
Leaf 1
Leaf 2
’ Bottom Third of Plant (not rel ta bla for mang {rot refevant or applicable for mangrove
seadinga or Juncus) seedlings or Juncus)
Tree 1 Tree 2 Tree 3 Tree 1 Tree 2 Tree 3
Leaf 1
Leaf 2
termul’l'phﬂowinaﬂ'm : Nﬁllﬁ > = Heavy Olling SB = Stubble
) ey : 40=Hnw0}llng 38 Stubble BI._B_rc.:wnLaaf IU\IF Undetwnmr NL-NoLaa!
NOTES
Sign Off: Date Time (24h)
Respansble Party Representative/Affiliation:
State Representative/Affiliation;
Federal Representative/Affiliation:

M7 of M7
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Spring 2011 - Herbaceous
Coastal Wetland Vegetation Flan Data/Sample Collection Quick Reference Guidance - Herbaceous Marsh
Plan iD: Assesment of Mczsz Oll lmpacu to Coastai Wetland Veaetatlon

1. planning and Loglstics
The day's sites , launch times, and intake locations wiii be posted on the NRDA Field Ops Marsh feam Tracking Whiteboard.

2. NRDA Field Op Safety
At beginning of day, be sure 1o check in with NRDA fRield ops on the 700 mhz radio or by cell phane notifing ICP when ¢n water. Turn spot tracker on by
depresing the on button (top b ) until It blinksg Then depress and hold the “bootprint® button untll It blinis green. When done properly, the

8ps light will blink green Intemmittently and the “sent” light will begin blinking green momentarlly, ONLY USE LITHIUMBATTERIES IN SPOT TRACKERS.
Be sure to notify NRDA field ops of any changes to he personnel onboard prior to departing dock. Call in to NRDA field ops for a mid-day check and when
off water. This is your float glan, any deviations from this i ion will result in 2 USCG violation and brecch of standard safety protocol for the entire
project.

3. GPS Logs
All ficld teams should have at least one Garmin May 76 or Map 60 assigned. Before teaving the dock, turn on your GPS. Once satelite signal has been
acquired, take a picture of your location screen with time (coflect two photos if not on same screen). Clear unit of all previous way points or tracks, then
tum an track log. Your GPS will be given to data intike for downtoad of your dally activity. Collect GPS waypoints at each plot location for data teams and
at each shoreline stake for cach forward team, Note: GPS operation are a trustee function.

4. Dato Intake
Data intake personncl will domlload files from all eectronic cqulpmem (GPSs and camera) alon; with the
datash will be mat w a Loulsiana state wop jve. Foll dam upioad Ihc d:ta inlaka team wlll swply each mcmber of the team with
an clectronic copy of the trarsfer to be placed ona USB thumb drive. Be sure to upload data sheets and track logs ever when no data was able to be
coflected. Include at least one data sheet lined out ind initialed to document that the site visit was conducted, or when sites are climinated by the
forward team, Specify "as per plan” for analysis on ZOCs. Data intake | witl provide guid: to lab y desti

Note: for all photographs are l’rom Qhe gripher's
Contingency plan for plot
1. Upon reaching a transect, the “Coastal Vegetation assessment Plan: Site Set-up Verification” datasheet should be completed.
a.  Note: “Site Visit/Set Up Datashect” for eachsite is provided in a booklet to each team.

2. |f either the shoreling PVC stake or inland PVC nake are missing, but not both, then the missing PVC stake should be replaced. Consult the "Site Visit/Set Up
( heet” to d ine th b 1g ad di: from the 8 PVC stake tothe location where th replacement stake isto be placed. Note that
bearings were recorded fromthn Shofellne PVC stace to the inland PVC stake. Thcvefom if the Shoreline stake is missing then teams will need to add 180° if the
bearing is between 0° and 180° and subtract 180° Hthe bearing is between 180° and 360"

3. For any plot, if 1 or 2 PVC poles that mark the plot ire missing, then replacement PVC poles should be employed to re-mark plots fully.

4. For any plot, if 3 PVC poles that mark the plot are missing, then replacement PVC poles should ke fully loyed to rk plots fully according to the following
constraints. Plots must be carefully re-established i such a fashion that they do not include former areas ol deslrucme sampling, such as soil core collection or walk
paths outside of the plut. Consult the “Site Visit/Se Up Datasheet” w verify distances as appropridte,

5. If all the PVC poles marking a plot are missing, thenreview the situations below.

a If PVC poles are missing due to jon and tiis lon Is 1 across the adj horeline (i.e., al! portions of the adj have exp d
equal degrees of land loss) then this plot camot be re-established.

b.
If PVC poles are missing due to {on, but tis ion is NOT i across the ad; haretine {i.c., potions of the adjacent shoreline have not eroded
and there is marsh at the same distance fron the shoreline as the previously established plot) then this plot should be established at the same distance from the
horeline as the p ly blished plot and at suffi d from the orgmal plots to be sufficiently butfered from pravious foot traffic.
< If PVC poles are missing due to factors other than crosion (e.g., vandalism), there Is clear evidence of the location of the plot (e.8., markings from PVC poles or
previously collected cores), and the area does not appear trampled, the plot should be re-established in the same location, and the “Site Set-up Verification

Datasheet” should be completed

d.  If PVC poles are missing due to factors otherthan erosion {e.g., vandaltsm) and there is not clear evidence of the location of the plot o the plot appears
trampled, then the plot should be blisyed at an appropri from the shoieline and at sufficient distance from the original plot to be sufficiently
buffered from previous foot traffic.

6. in the case of re-establishing plots ensure that the bottom portion of the “Site Set-up Verification™ datasheet are completed.

7. Any re-established plot mustbe located in a representative area of the same marsh zone in which the previous plot was located.

Contingency plan for signs of crosion/submerged plots:

1. If a plot is submerged or partially submerged, it shauld be sampled to the extent feasible and should not be re-established. Any signs of eroson, including overlying
water, should be noted on the datasheets and in the field notebook. If the water depth exceeds 1S em at a Spartina plot, the plot should not be sampled. Rather, the
water depth should be recorded on the datasheet, and the plot should be revisited when the water levet is lower, if pessible. This water depih restriction does not
apply to Phragmites plots.
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Spring 2011 - Herbaceous

1. Team Number: assigned by NRDA Fleld " § of radio ications and field asslznmema mm/dd/yv

Time (24hr): Note - Loulsiana abserves daylight savngs time. Please make note of the time of year and time changes.
2. Site ID: actual site number or name to be referenced on all data sheets and samples. Assignedby NRDA Field Operations.

Sampler Team Code: alphanumeric - provided by NDAA for anatytical sampie identification.
3. Data Recorder: Trustee (state or federal representative) responsible for entering data on data sheet for that site. Enter name and affilliation Ex: fane Doe
(Shaw/OCPR), John Doe (USFW/NOAA), lim Doe (Estrix}
Other Team Membars: include additional parties irvolved with data coliection for that site. Enter name and affilliation - see line 3.
Habitat Type/Plot 1D: Consult Figure 1 and sclect the corresponding plotiD for habitat type. There will be one cover plot data sheet per cover plot.

Transect O Inland Stake

Cover (Ieﬂ)\ Preductivity (right)
Note: for transects less then 7 meters in length, only two

Intand E__m Z inland plots may be established (C-1/P-1 and C-2/P-2)

Md [t Joe T ] we
edge [ ] o] etge

R =
[&]
shoreline — Flsur} oreline Stake

6. Water on Marsh: record water depth in centimetes - should be measured between shoreline and edge plot. Note: No data con collected f greater than

15 ¢cm for Spartina and Mangroves. Data may be coliected ot depths greater than 15¢m In Phregmites sites when safe to do so.
7. Vegetation Condition Index:

0= vegetation having a natural appearance, stem/ feaf chlorosis not exceeding a slight motting or occasional yellowing as observed in reference plots.
0.5 = Vegetation having an istense speckied chlorcsis.
1.0 = Vegetation green but with considerable chloiosis (<50% chiorosis). Note: Vegetation Condition indes should be determined on live tissue only,
2.0 = Vegetation having >50% yellowing (chiorosis of leaves and stems. unfess all ion Is dead (Ve ion Condition index = 3.0).
3.0 = Vegetation dead; no green aboveground tissse visible.

w b

8. Sedimant Surface Coverage: estimate of percentage of visible oiled sediment observed.
9. Vegetation Olling Extent Index - Live Vegetation: To be performed on live vegetation
0 = Ko oil evident anywhaig in the plot. Note: Olling index should be di d by the p /obsence of oil
0.5 = Cil intermittently present on plant stems. observed cn a percentage of stems within the plot, not by oiling degree.

1.0 = Qil present on 5% - 25% of plant stems.
2.0 = Cil present >25% - 50% of plant stems.
3.0 = Cil present on > 50% of plant stems.
10. Vegetation Oiling Extent Index - Dead Vegetation:
Same index as #9, above, butto be performed on dzad vegetation.
11. Qiling Height - This Year's Growth: highest point of observed oil on the stem of this year's growth. Recorded in centineters. For lald over vegetation, if vegetation can
be stood up, oiling height should be measured from base of stem to the highest point observee on stem. If vegetation Is heavily oiled and can't be stood up or is oiled
bble, enter HO (heavily oiled) | d of
12, Oiling Height - valous Growth: highest point of cbserved oil on the stem of previous growth. ded in centl For laid over vegetation, If vegetation can be
stood up, olling height should be measured from bise of stem to the highest point observed on stem. If vegetation isheavily olled and can't be stood up or is olled
bble, enter HO {(heavily oiled) i d of
13. Total Vegetative Cover: esti of per ge of ALL veg cover observed within the plot.
14. Total Dead Cover: esti of p age of DEADvegetation cover (brown leaf matter) observed within the plot.
15. Wrack Covar: estimate of percentage of vegatative wrack cover within the plot.
16. Photos: 45 collect from transect looking toward the plot; 90°: collect looking downward above plot. Photos shouldbe obtained prior to disturbing plot
arca. Awhite board should aso be employed withthe following inf ion: Site 10, Plot (D, and Date, White board should always be placed in shoreline
feft hand corner of plot for consistency. Note: Photes should be obtained utilizing @ camera with a mini of 10mg d
Way pt: record GPS waypoin! at cach plot for phote link
17. Debrls Cover: estimate of percentage of debris cover within the plot - boards, trash, etc.
18. Boom Cover: estimate of pertentage of boom cove within the plot If present.
19, Dominant Spacies Canopy Helght: average CANCP! height of DOMINANT species in centimeters. Note: not total helght measurement; does not include

infloresence.

20, Vegetation Stature: ST ing, LO=lald over

21. Cover by Specles: Identify each species with an estmation of p ge of live and dead cove relative to the entiraplot. Note: acceptable to be >100%
due to overlapping species within py. This per should be absolute cover and may adso be greater than tolal cover - Ex; total live cover = 60%,

spacies A = SO%, species 8 = 15%.

22. Soll Redox Potentlal: electrodes should be placed a depicted on Figure 2. Place electrodes at ach plot immediately upon arrival at transect to allow for
the minimum equilibration time of 20 minutes. Plate clectrodes at 1cm and 10cm by coring a hole slightly smaller than the redox probe with a wooden
dowel. A stand or brace should be employed to hold probe upright, Consult owners manual for proper calibration precedures.
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Sprlng 2011 Herbaceous

1. Team Number: assigncd bv NRDA Fhld Op
Date; mm/dd/yy
Time (24hs): Note - Loulsiana observes daylight savings time. Please make note of the time of year and time changes.
2. Site 1D: actual site number or name to be referenced on all data sheets and samples. Assigned by NRDA Field Operations.
Sampler Team Code: alphanumeric - provided by NOAA for analytical sample identification.

3. Data Recorder: Trustee (state or federaf rep ive) ible for ing data on data sheet for that site. Entar name and affilliation Ex: Jane Doe
{Shaw/OCPR), Sohn Doe (USFW/NOAA), Jim Doe (Estrix)

4. Other Team Members: include additional parties irvolved with data collection for that site. Enier name and affilllation - see tine 3.

S. Habitat Type/Plot 10: Consult Figure 1 and select tie corresponding plot iD for habitat type. There will be one sample collection datasheet per plot.

6. Water on Marsh: record water depth in centimetes - should be db horeline and edge plot. Note: o dota can be collected if greater thon
15 cm for Sportine ond Mangroves. Doto may be celected ot depths greater than 15¢m In Phrogmites sites when sofe to do so.

7. Photos: Take photo of productivity plot, For generd instructions, sec Line item No. 16 under Herbaceous Marsh Cover Piot Datasheet

8. Sampta ID: 6 digit NRDA sample grid - S digit data, rear letter (A=2010, Ba2011), mmdd - Matdx letter [Tissuc{T}/Sol{L)), Sampler
Team Code, Site number, Plot type/location {C or P, 1, 2, 3), Sample type (8, SCC, SCP, $5-1). Example ID for a soil core-physicel for team J1in
grid LAAP39 at the productivy plot of site 144 collected on 04/05/11: LAAP39-80405-1j1144P1SCP
Sample Type: Each sample type Is prelisted on the sample collection table and explained in the notes below the table. The sample types are also depicted
on the data sheet figures (and Figure 2 below) for toth the cover plot and productivity plot aloag with thelr coltection location in rof e to the paired
plots and transect,
Sample Depth: the proper sample collection depthis prelisted in each cell for the corresponding sample type. Please ensure that the samples have been

llected from the appropriate depths as indicatedb ing the recovery from each sample collection location or core.

Core Dlameter: Inside diameter and resulting core inulus. Also prelisted in each cell for the coresponding sample type.
Summory Notes: for year 0.5, the following samples should be collected utiliring the specified devices or methods os indicoted on datashee! diagrams:

8z Belowground Biom3ss - 16 cm stainless sieel sampler or Russian Peat Corer (Phrogmbes) - 30 cm depth. Extrude sample into
Zploc or plostic storage bog.

SCP= Soli Core-Physicol Charoc - 7.2cm alumis sampie tube or Russion Peot Corer (Phragmites) - 10 cm depth fcollect
from each plot type osindicoted). Extrude sample into ziploc storage bag.

$CC = Soil Core-Chemicul Ch tion - 22 cm afumiy sample tube or Russian Pect Corer (Phragmites)- 10 cm depth (collect

Jrom eoch plot type asindicated). Extrude sanple into ziploc storage bag.
€ = Clip -Not collected in Spring 2011
S8 = Soil Scoops (collected as indicoted on daiosheet diog utilizing a gloved hond - 2 an depth). Place into gass jars.
9. Photos: collect one photo of the below ground biomass sample recovery. A white board should also be depicted in the photo with the following

information: Site ID, Date, Plot ID, and Sample ID. Measa Include scale such as a tape for depth ref
Cover Plot Productivity Plot
inland A2nd SCP 2Zm
SCP Transect @ A
Phragmites only 50 2nd SCP
@O b WYy Plrsgmies oy @ QSC
o sce X} %3 o SCC
Q *2ndscc S O zndscc
% Phragmites only Phragmites only
E im
ox +For Phragmites, 2 offset B cores will be
b 1Y collected within designated area of
productivity plot not to scole
Shoreline Figure 2

1. Team Number: assigned by NRDA Fickd Operationsfor the purpose of radio communications and ﬂuld asﬂsnmcnu. Date: mm/ddfvy
Time (24hr): Note - Louisiana observes daylight savings time. Please make note of the time of vear and time change:.

2, Site ID: actual site number ot name to be referenced on all data sheets and samples. Assigned by NRDA Field Operasons.
Sampler Team Code: alphansmeric - provided by M)M for anatytical sample Identification.

3. Data Recorder: Trustee (state or federal repr ) responsible for g data on data sheet for that site. Enter name and affiltiation Ex: Jane Doe
{Shaw/OCPR), John Doc (USFW/NOAA), Jim Doe (Estrix)

4. Other Team Members: include additional parties irvoived with data coilection for that site. Enter name and affilliation - see fine 3.

5, Habita1 Type/Plot tD: Consult Figure 1 and select the corresponding plot (D for habitat type. There will be one LAF datasheet per cover plot.

6. tight-Adapted Fl 3 shouH be collected utillzing a PS! Systems FluorPen FP 100 or equvialert. Consult owners manuol for proper
colibration procedures.
Select three stems that appear to be representative and visually divide Into three vertical segmants. Data should be collected from two leaves from each
vertical segment. Readings stould be taken on the 'op surface of the leaf while avoiding the mid vein. For Phragmites, gently bend stems over avoiding
b ge. Note: abbreviotion codes are provided inthe event that dota connot be collected. Nolines are to be left blark.

7. Chlorophyll Content: measurements should be colbcted utilizing a Minolta SPAD 502+ or equivatent. Consult owners manual for proper calibration
procedures. Measurements should be collected in the some focation as fluroescence.

Uight-Adapted Fluoresence and Chiorophyll Content Datasheet (Spring 2011 -vi)
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Sprlng 2011 - Herbaceous

Fomrﬂ Teams should be supplledmlh 3 spmadsheet ofmllable poims Of posslble site locations in their assignmed work trea and locations 8 map with
plotted (both selected by randomization and alternates) br geographical visualization and novigation. Be sure to complete i data sheet for eliminated sites as
well. Sites should be setup within 100 meters (50 m left avd right) of original preassessment observation point.

1. As with other data sheets Date, Time, Site (D, Tear (D, Data Recorder/Affiliation, and Other Team Members/Affillation will be d in the same

2. Once psite has been selected and pprep (referto blishing and Study Plots Section of SOP), the forward team wiil proceed
with the fayout of the transect and paired plots as depicted on Figure 1 of this guidance, Figure2 of the SOP, and in accordance to the following table:

Iolllna Distance from Smellne:l <25m 2,5m to <5m 5m to <7Tm 27m
{___Number of plot pairs to establish:] ) 1 2 3
T should be blished from the shoreli the ob d end or ciling or a8 maximum of 30 meters (when less than 10% oiling present at infand
stake). For reference sites, tiansect lengths shouldbe 20 meters.
3. GPS data collection: for the purpose of ding dita onto the setup datasheet, a Trimble GEOXH with sub-foot post-processed accuracy will be utilized. A
will be collected and stored from the shoreline stake. inland stake and at the shareline left comer of each plot (both productivity and cover).
Way points should be recorded with the site 1D and point d p { ple: 1553-SS d site 1553 shoreline stake, 1553-I1S denotessite 1553

infand stake, 1553-C-1 denotes site 1553 cover plot 1),

4. Photos: collect one photo from shoreline stake looling intand, one photo from infand stake looting shoreward, one photo one to two meters offshore
looking inland, one from shoreline stake looking right, and one photo from shoreline stake lookng feft. A white boardshauld also be employed with the
following Information: Site ID and Date, Note: Phobs should be obtained utlilzing a camera with a of 10mp

5. Bearing: obtaln a rough bearing from shoretine state to Inland stake.

6. Site Sketch: draw a crude site sketch including shortine, transect, plots, and any other polnts of future Interest similar to Figure 1.

7. Record transect measuremeats and oiling extent beyond transect.
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Equipment Checklists

Forward Team Checklist

RERRRREARRREARRRRRRRRRRRRREY

Trimble Geo XH

Clipboard

Data sheets

Pens

S0 m measuring tape

Small metric tape measure or fevel rod
Compass

Maps with GPScoordinates

PVC - 10' tong, 14" wide (at least 3 par site)
PVC - 10° long, K" wide (12 per site)
Pole driver

Flagging tape (arctic grade)

Transect markers (2 per site)

Sharpies

1 m quadrats

Boot covers (1 pair per person per site)
Trash bags or d'um liners

Spring 2011 - Herbaceous

Data Collection Teams Checklist

—____ White boad
—_ Dry crase markers

... Clipboard

____ Data sheets, chain of custody forms

Pens

Waterproof labels

— Map with GPS coordinates
Sample grid

Quick reference guldes, other relevant guldes, permits, safety forms
— 1mgquadnts

.. 50 m metdic tape measure

Small metric tape measure or metric level rod
— Redox prodes, d

. PH/mV meters with calibration solution (calibrate daily)
Fluor pen

dowel, and

for

upright

—_ Fluor pen calibration kit
Tyvek suits and other safety gear

den plug, ¢ clamps, buckets

—— 7.2 cm aluminum corer with cap. extruder, 2x4 w/hole, and metal file

SOP quick reference guide —__Bootcovers
GPS$ (garmin 76/60 /or equivalent) — Nitrile gloves
Camera _____ Below-ground bh lor with
Spot tracker _____ Shovel/trowe!
700 MHz radio — ... Sample jars
700 MH2 radio charger ______ Large Ziploc bags (1 and 2 gafion) and trash bags
VHF radio
VHF radio charger . Extra batteries {AA, AAA lithium, and other types as needed)
Extra batteries AA, AAA lithium, and sther types as needed) _____ Harvesting shears
AAA batterles (Kthium) —_ GPS {garmin 76/60 /or equivalert)
Wooden stakes (for Refuge property) ____Camera
Permits and salety forms —___ Spot Tracker

—— 700 MHz ndio with charger

—__ VHF radio with charger

Coclers

_—_ Heavy duty paper towels, chem wipes, and decontamination supplies

O! water (Bboratory grade)

Russlan peat corer

PageSofs
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Spring 2011 - Mangrove
Coastal Wetland Vegetaton Plan Data/Sample Collection Quick Reference Guldance - Mangrove
Plan iD: Assessment of MC252 Ol lmpacts to Coastal Wetland Ve;etatlon

3ene | Wetland Veg: i o { &
1 Plannlm and togistics: The day's sltcs laundl lkms, and make Iocatiom wlll be posted on tbe NRDA Field Op: Manh ’l’eam Traddna wmu;bom

2. NRDA Reld Op. Safety At begnning of day, be sure to check in with NRDA field ops on the 700 mhz radio or by cell phone notifying ICP
when on watar. Turn spot tracker on by depressingthe on button (top button) until it blinks green, Then depress and hold the "bootprint” button until it
blinks green. When done property, the gps light wil blink green Intermittently and the “sent” fight will begin blinking green momentarily. ONLY USE
UTHIUM BATTERIES IN SPOT TRACKERS. Be sure to 1otify NRDA field ops of any ch tothep | onboard pror to departing dock. Call in to NRDA
field ops for a mid-day check and when off water. This is your float plan, any deviations from this instruction will resut in a USCG violation and breech of
standarJ safety protocol for the entire profect.

3. GPS Logs: All fiekd teams should have at least one Garmin Map 76 or Map 60 assigned. Before leaving the dock, turn en your GPS. Once satellite signal has

been acquired, take a pictureof your location screey with time (collnct two phatos if not an same screen). Clear unit of all previous way paints or tracks,

then tum on track log. Your GPS will be given to data intake for load of your daily activity. Collect GPS waypoints at each plot | for data teams

and at each shoreline stake for each forward teom. Vote: GPS operation are a trustee function.

4. Data Intake: Data intake p { will download fies from ail el ic equi {GPS and ) along wllhlhucannlng of Iheorlginal datasheets
produced In the field. Al fen and sempleswill be cefingulsbed to b [ D under propgr chein-of-custpdy d lation, Original
dmsheeuwulbemnnulnedbyal isiana state r2p ive. Folk data upload thodaunmake u.-am wlll wpplveach manberollhe team with

an electronic capy of the transfer to be placed on a JSB thumb drive. Be sure to upload data sheets and track logs even no data was able to be collected.
Include at least one data sheet lined out and initialed to document that the site visit was conducted, or when sltes are eliminated by the forward team,
Specify “as per plan® for analysis on COCs. Data intike ! will provide guid to lab y desti

Forward teams shouid be licd with a preadsheet of available polnts or possible site locations in melr igned work area and locations a map with plamd

{both selected by randomization and al ) for geognphical visualization and navigation. Be sureto complete a data sheet for eliminated sites as well. Sites,
including all plots, should be setup within 100 meters (50 m left and right) of original preassessment cbscrvation point.
1. As with other data sheets Date, 'l‘lme, Site ID, TeamID, Data Recorder/Affiliation, and Other Team Members/Affiliation will be ded in the same

2. Once asite has been selected and considered apprepriate (refer to Establishing Ti and Study Plots Section of SOP), the forward team will proceed
with the [ayout of the transect and three 1m x 4m dots as depicted on Figure 1 of this guidance and Figure 3 of the SOP. Transects should be established
from the shoreline, landwardto a perpendicular lergth of 20 meters. For ref sites, fengths should alsobe 20 meters.

3, 1m x 4 m plot positioning along the : A midd of one g should be includedin the 1m* lve study plot of each 1m x 4m plot.
Adjustment of the 1m x 4m plots is acceptable whea mangrove trees do not fall within site establishment criteria. Interior plots may not be adjusted parallel
to transoct. The intarior plot should always ba d at 16m. , the | plot may bo shifted parallelto shoraline not to exceaed 6m from
mnsm Buffer zones shouldstill be maintained sheuld plot adjustment be necessary. Should plots requira deviationfrom the p i, the following

d should be followed, in order

a. Move the entire transezt within the 100m pr h of shorefine (up to 50m left and 40m right of original point). Plots must
fall within a 100m width.

b. Shift the individual 1m « 4m plot | Iy {paraliel to shoreline). tateral should not exceed 6m fromthe transect (measured from the
transect to the inner ecge of the plot). Thus, ‘he left side of the 1m x 4m plot will fall between 2m and 10m from the transect.

<. Adjust the mid plot shoreward maximum of ém {plot center), paraliel to A ins mini 3.5m bufferb horeline and mid
plot (edge to edge).

d. Adjust the mid plot landward maximum of 2n (plot center), paralle! to M ins mini 3Im bufferb interior and mid plot

{edge to edge). Thus, the mid plot center mar range from 6m to 12m.

4. Mangrcve Presenca: Attempts should be mado to helude mangroves In each 1m x 4m plot, however, it is acceptableto have a shorgline o1 Interior plot
devold of Mangroves. Mangroves should be presen In a mini of two ive plots (C-1/C-2 or C-2/C-3). For plots devold of mangroves, all other
matrics should be collected with the exception of mangrove specific data. The site should be eliminated If the transect cannot be positianed with the mid
plot cortaining "l ard tha adj of pots {as deseribed in No. 3} s d ined tabe helveabl

S. Intensive Study Plot Designation: intesive study plets should be designated during site setup. The Intensive study plots should be designated as a 1m” plot
with 2 mini of one adult mang For those .m x 4m plots with mutliple options for intensive study designation, the designation should default to
the preferred position closestto the transect (includng those devold of mangroves).

6. GPS data collection: For the purpose of recording cata onto the setup datasheet,  Trimble GEOXH with sub-foot post-processed accuracy will be utilized. A
measurement will be collected and stored from theshoreline stake, inland stake and at the sho-eline left corner of exh plot.

Waypoints should be ded with the site ID and point description (example: 1553-SS denotes site 1553 shoreline stake, 1553-1S denotes site 1553
inland stake, 1553-C-1 denates site 1553 plot 1).

7. Photos: Colleet one photo from shoreling stake looling inland, one photo from inland stake looking shareward, one photo ane to two maters offshore

looking intand, one from shoreline stake looking right, and one photo from shoreline stake looking left. A white board should also be employed with the

{ollowirg information: Site 1D and Date. Note: Photes should be ob d utilizing a with o mini of 10 mp resolut
8. Bearing: Obtain a rough bearing from shoreline stale to infand stake.
9; Site Sketch: Draw a crude site sketch Including shortine, plots, i ive study designation, and any other points of future interest similar to
Figure 1.
10, Other: Record transect measur plot positios measur and oiling extent beyond transect.
Page1ofS Coastal_Wetland_Vegetation_Quick_Reft e_Guide_04-26-11_v7.dsx
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ingency plan for missing plot mark

1. Upon reaching a transect, the “Coastal Vegetation Assessment Plan: Site Set-up Verification” datashect should be completed.
a. Note: “Site Visit/Set Up Datashect” for cachsite Is provided in a booklet to each team.
2. Hf cither the shoreline PVC stake or inland PVC stake are missing, but not both, then the missing PVC stake should bereplaced. Consult the "Site Visit/Set Up

Datasheet” to d Ine the appropriate bearing avd di: from the ining PVC stake to the location where the rep!: stakeis to be placed. Note that
bearings were recorded from the Shoreline PVC stace to the Infand PVC stake. Therefore If the Shoreline stake is missing then teams will nzed to add 180" if the
bearingls between 0° and 180" and subtract 180° lithe bearing Is batween 180° and 360°.

3. For any plot, If 1 or 2 PVC poles that mark the plot ire missing, then replacement PVC poles sheuld be employed to re-mark plots fully.

4. For any plot, If 3 PVC poles that mark the plot are nrissing, then replacement PVC poles should be carefully employed to re-mark plots fully according to the following
constraints. Plots must be carefully re-established i such a fashion that they do not include former areas of destructive sampling, such as soil core collection or walk

paths outside of the plot. Consult the “Site Visit/Se; Up Datasheet” to verify di as appropriate.
5. If all the PVC poles marking aplot are missing, thenreview the situations below.
a. 1 PVC poles arc missing due to ion and this ton is cansk: across the adj; horeling (L.e., all portions of the adj horeline have experi d
equal degrees of land foss) then this plot camot be re-established.
b.
I1PVC poles are missing due to jon, but tis lon |s NOT across the adjacent shoreline (i.e., portions of the adjacen: shoreting have not croded
and there is marsh at the sama di fron the shoreline as the previously established plot) then this plot should be established at the same distance from the

shoreline as the previously established plot and at sufficlent distance from the original plots to be sufficiently tuffered from previous foot traffic.
< # PVC poles are missing due to factors other than erosion (e.g., vandalism), there is clear evidence of the focation of the plot (e.g., markings from PVC poles or

previously collected cores), and the area does not appear trampled, the plot should be blished in the same location, and the *Skte Set-up Verification
Catasheet” should be completed.

d.  NPVC poles are missing due to factors other than erosion (e.g., vandalism) and there is not clear evidence of the location of the plot or the plot appears
trampled, then the plot shoutd be blisred at an appropr di from the shereline and at sufficlert distance from the original plot to be sutficiently
buffered from previous foot traffic,

6. in the case of re-establishing plots ensure that the bottom portion of the “Site Set-up Verification” datasheet are completed.
7. Any re-established plot must o¢ located in a representative arca of the same marsh zone in which the previous plot was located.

Contingency plan for signs of erosion/submerged plots:

1. If 3 plot Is submerged or partially submerged, It shauld be sampled to the extent feasible and should not be re-established. Any signs of erosion, Including overlying
water, should be noted on the datasheets and in th: field notebook. If the water depth exceeds 15 cm, the plot shoud not be sampled, Rather, the water depth should
be recorded on the datasheet, and the plot should be revisited when the water level is tower, i possible.
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Sprlng 2011 - Mangrove

Mangrove Marsh Cover Plot D

1. Team uumlnr assiamad by NRDA Fleld Opemlonsfor tﬁe purpose of radlo eommunkallons and ficld ass!anmmts.
Date: mm/dd/yy
Time (24hr): Note - Louislana observes daylight savngs time. Please make note of the time of year and time changes.
2. Site ID: actual site number o name to be referenced on all data sheets and samples. Assigned by NRDA Field Operations.
S ler Team Code: alph ic - provided by NOAA for analytical sample identification.
3, Data Recorder: Trustee (state or federal representitivo) responsible for entering data on data sheat for that site. Enter name and affilistion Ex: Jane Doe
{Shaw/OCPRY), John Doe (USFW/NOAA), Jim Doe (Cardno Entrix}
4. Other Team Members: include additional parties irvolved with data collection for that site. Enter name and offiliation - see fine 3.
S. Habitat Type/Plot ID: Consult Figure 1 and select the corresponding plot 1D for habitat type. There will be one cover got data sheot per plot.
@ ——— irfand Stake

Tnnsect\

inlaid 2% m = Note: all transect lengths ore 20m.

mid

s,,mu,,,_./_ Shoreine Stake
Figure 1
6. Water on Marsh: record water depth in centimetens - should be measured between shoreline and edge plot. Note: No data con be collected if greater than 15 cm.
7. Mangrove Vegetation Condition Index - Adults: mingrove adults are classified as plants 250¢m in height
0= Vegetation having a nstural appearance, stem and leaf chiorosis not exceeding a slight mottling or occasional yellowing as observed in reference plots.
0.5 = Vegetation having an intense speckied chloresis.
1.0 = Vegetation green but with iderable chiowsis (<50% chlorosis) Note: Vegetation Condition index should be determined on live tissue only,
2.0 = Vegetation having >50% yellowing (chlorosis of fcaves and stems. unle:s all veg is dead (A ion Condition index = 3.0).
3.0 = Vegetation dead; no green aboveground tisse visible,
8. Mangrove Vegetation Condition Index - Seedlings: mangrove seedlings are classified as plonts <50cm in height. Refer to #7, Mangrove Vegetation Condition Index -
Aduits, for a description of the Index.
9. Dominant Herbaceous Vegetation Index: refer to i7, Mangrove Vegetation Condition Index - Adults, for a description of the index.
10. Sedi Surface C ago: estimate of p e of visible olled sediment observed.
11. Adult (250cm) Tree Veg. Oiling Extent Index:
0= No oil evident anywhere in the plot. Nota: Oiling index should be determined by the presence/absence of oil observed
0.5 = Olf intermittently present on plant stems. on a percentage of stems within the plot, not by oiling degree.
1.0= Oll present on 5% - 25% of plant stems.
2.0 = Oil present >25% - 50% of plant stems.
3.0 = Oil present on > 50% of plant stems.
12. Seedling (<50¢m) Tree Veg. Olling Extent Index: rfer to lina item 11.
13. Total Vegetative Cover: estimate of percentage of ALL vegetative cover observed within the pict.
14. Total Oead Cover: estimate cf p ge of DEA ton cover (brown leaf matter) obsened within the plot.

15. Wrack Cover: estl ofp ge of ive wrack cover within the plot.
16. Debris Cover: estimate of percentage of dcbﬂs cover within the plot - boards, trash, ete.
17. Photos: 45°L: collect with back against transect; 45’ R: collect facing transect. Photos should be obtained prior to disturbing plot area. A white board should alsobe
wployed with the following Infi ion: Site iD, Pot (D, and Date. White board should alwaysbe placed in shorelineleft hand corner of plot for consistency.
Note: Fhotos should be obtained utifizing a with o minis of 10 mp resolut
Waypaint: record GPS (Garmin) waypolint ot each got for photo link
18. Boom Cover: estimate of percentage of boom cove within the plot if present.

19, Mangrove Average Live Canopy Height: avarage CANOPY height of MANGROVE species in centimeters. Note: not total height measurement; does ot include

inflorescence,
20. Domil; Herb: Species Canopy Helght: average CANOPY height of Co-DOMINANT speces in centimeters. Note: not totat height measurement.
21. Herbaceous Vegetation Stature: STsstanding, LO=bid over (specifically for Spartina dominatedplots)
22, M Live Tree Heigl d from sedi surface to tip of the tallost living leaf

23. Cover by Species: identify cach species with an estmation of percentage of live and dead cover relative to the entire plot. Note: acceptable to be »100%
due to overlapping species within canopy. This p age should be absolute cover and may ako be greater than total cover - Ex: total live cover » 60%,
species A s 50%, specles 8 s (5%,

24, Soil Redox Potential: electrodes should be placed & depicted on Figure 2. Place electrodes at each plot immediately upon arrival at transect to allow for a
minimum equilibration time of 20 minutes, Place ebetrodes at 1¢m and 10em by coring a hole slightly smaller than the redox probe with a wooden dowel.
A stand or brace should be employed to hold probeupright, Consult owners manual for proper calibration procedures.
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Spring 2011 - Mangrove

* memxwms.mmmmmmrmnmn l.m:lm
6. Oiling Height: highest point of observed oil on vegeation on the stem. Recorded in centimeters. For laid over vegetation, if vegetation can be stood up, oiling height
should be measured from base of stem to the highat polnt observed on stem. If vegetation is h2avily oiled and can't be stood up or Is olled stubble, enter HO (heavily
oiled) instead of measusement.
7. Number of Pneumatophores: count of all pneumabphores within entire 1m” plot. Pneumatophores may be present in 100% Spastina sites.
8. P phare Avg Halgh g¢ height of observable pneumatophores within entire 1m? plot.

9. F le Production Esth visually estimate the number of propagules present <100, 100-500, S00-1000, >1000

0. Live Adult Trees (250cm in height): F d alumi tag with alumb wire should be lecated on the main stem immediately above first branch or node from
sediment surface. Rocord Tag No., UVo-Dead -Now-Missing, Helght (of individual tree), Main Stem Dlamoter (at 20 cm height), Canopy Dlameter (measure largest
diameter from outer leaf to oater leaf then perpendcul: ), Number of Live Primary Branches (off main stem), and Number of Dead Primary Branches
{off main stem). If tree is dead or tag s mlsslns. rearrd only the Tag No. and Live-Dead-New-Missing. If the base of the tree is buried and the main stem cannot be
determ ned, use the tallest stem as the main stem. ¥ primary branches were mistakenly taggedin Fall 2010, note in the notes field which tag number s the main stem
and wh ch are primary branctes.

11. Live Seedlings (<50cm in helght): as with adult trees, P ped alumi tag with aluminum wire should be located immediately above first branch or node

from sediment surface. if new seedlings have colonked the plot, then tag, circle New in the Live Dead New column and colfect all data as described below.
Record Tag No., Live-Dead-New-Missing, Height (ofindividuatl tree), Main Stem Diameter (at 5 cn height) and Number of Leaves. On unbranched

seedlings also measure Number of Main Stem Node, and Main Stem dal Dk { d from first node ta highest node (not top of growth)).
if seedling is dead or tag is missing, record only the Tag No. and Live-Dead-New-Missing.
Note: For at least one tree and one seedling per plo, will be ind dently g d by two team members. Both the original

~and duplicate measurement will be marked with “fD" before the tag .
Mangrove Marsh Sample Collection Datasheet - 1n” (Spring 2011 -v3) |
* Line items 1 through S: See Mangrove Marsh Cover Plot Datasheet - 1m x dm
6. Station Dlagram: intensive study plots (1m?) may viry from site to site. Intensive study plot poskion within the 1m x 4m plot should be idemified and
denoted at the time of site setup. The plot closest & the transect is the preferred position but may not be const An Je plot is provided on the
datasheet. Samples shoutd be collected from eitherthe landward or shoreline sides of plot as opposed to sides paraile to transect (with the exception of
redox), When intensive plot is not left-mast plot, sanpling locations are shifted accordingly.
7. Sample 1D: 6 digit NRDA sample grid - 5 digit date,year letter (As2010, 8+2011), mmdd - Matrix letter [Tissue(T)/Sol{L)), Sampler
Team Code, Site number, Plot type/location (C; 1, 2, 3), Sample type (8, SCC, SCP, $S-1). Exampte 1D for a soll core-physical for team J1 in
grid LAAP39 at the shoreline cover plot of site 144 oollected on 04/05/11: LAAP39-80405-1j1144C1SCP
Sample Type: Each sample type s prelisted on the simple collection table and explained in the notes betow the table. The sample types arc also depicted
on the data sheet figures (anc below Figure 2) along with their collection location in reference to the plots and transeat. NO CLIP SAMPLES COLLECTED FOR
MANGROVES.
Sample Depth: the proper sample collection depth s prelisted in each cell for the corresponding sample type. Please ansure that the samples have been
flected from the appropriate depths as ind d by ing the recovery from each sample collection location or core.
Core Diameter: inside diameter and resulting core mnulus, Also prelisted in each cell for the coiresponding sample type.
Summary Notes: for year 0.5, the foll 0 ples should be collected utilizing the specified devices or methods os irdicated on dotasheet diograms:
8 = Belowground Biomass - 16 cm stainless strel sampler - 30 cm depth. Extrude sample Into 2iploc or plastic bag
SCP= Soil Core-Physical Characteri; - 7.2¢m oluminum sample tube - 10 cm depth. Extrude semple into 2ipbe storage bog.
SCC = Soil Core-Chemical Ch i -72cm ol semple tube - 10 ¢m depth. Extrude sample into 2iploc storoge bag.
5 = Soll Scoops (collected as Indicoted on datysheet diag utilizing a gloved hand - 2 cm depth), Place into gless jars.
8. Photos: collect one photo of the below ground bionass sample recovery. A white board should also be depicted in tha photo with the following
information: Site ID, Date, Plet 1D, and Sample ID. Hease include scale such as a tape measure br depth reference.

Q ém
Inland
‘Redox
(133
3%
im
Transect §
\ L)
W3
X
6 8 SCP SCC rot to scale
Shoreline Flgure 2
FIT AT R B

ht-Adapted Fluorescenceand Chiorophyil Content Datasheet-4m” (Spring 2011
* Une ttems 1 through 5: See Mangrove Marsh Cover Plot Datasheet - im x 4m

6. Light-Adapted Fl shouls be collected utilizing 3 PS! Systems FluorPen FP 100 or equivalent. Consult owners manuol for proper
calibrotion procedures.

Sefect three trees that appeat to be representative ind visually divide into thiee vestical segments. Oata should be colected from two feaves from each
vertical segment. Readings should be taken on the tp surface of the leaf while avoiding the mic vein.

Note: abb lon codes ore provided in the event hat data cannot be collected. No lines are to be left bionk.
7. Chiarophytl C should be collected utilizing 3 Minolta SPAD 502+ or equivalent. Consult owners manual for proper colibration
p dores. A should be coflected in the same locotion as fluorescence.
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Spring 2011 - Mangrove
Equipment Checklists

Forward Team Checkiist Data Collectlon Teams Checklist
—_— Teimble Geo XH e White board
. Clipboard r_ Dry erase markers
S Data sheets _____ Clipboard
- Pens ____ Data sheets, chain of custody forms
e S0 m measuring tape —. Pens
— Small metric tape measure or level rod Waterproof tabels
PR Compass e Map with GPS coordinates
— Maps with GPS coordinates —__ Sample gnd
——— PVC - 10' long, :%" wide (3 per site) — ... Quick reference guides, other relevant guides, permits, safety forms
- PVC - 10" long, %* wide (12 per site) —— 4mquadnts
—_— Pole driver ——__ 50 m metiic tapo measure
—_— Flagging tape (arctic grade) . Small metric tape measure or metric level rod
— Transect markers (2 per site) —... Redox pfobes, den dowel, avd for g upright
—— Sharples e PH/mV meters with calibration sofution (calibrate dally}
— 4 m quadrats —— Fluor pen/Chlorophyl meter
- Boot covers (1 pair per person per site) Fluor pen calibration kit
- Trash bags or drum liners — Tyvek sults and other safoty gear
= = SOP quick reference guide — Bootcovers
= GPS (garmin 76/60 /or equivalent) —.. Nitrite gloves
- Camera — ... Bolow-ground bl plar with don plug, c-damps, buckote
I Spot tracker _____ shovel/trowel/field knife
—_ 700 MHz radic —... Sample jars
- 700 MHz radio charger . targe Ziploc bags {1 and 2 gallor) and trash bags
_— VHF radio . 7.2 cm aluminum corer with cap, extruder, 2x4 w/hole, and metal file
— VHF radio charger ... Extra batteries (AA, AAA lithium, and other types as needed)
—— Extra batteries [AA, AAA lithium, and sther types asneeded) ____ GPS (Garmin 76/60 /or equivaleat)
- d kes (for Refuge property) — Camera
- Permits and safaty forms —.. Spot Tracker
. 700 MHz radio with charger
——__ VHF radiowith charger
____Coaolers

———_ Heavy duty paper towels, chem wipes, and decontamiration supplies
— Dl water (Bboratory grade)
—... Caliper
. Aluminumtreo tags/wire
Counters
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Louisiana Contract Labor/Equipment Costs for Impacts to Coastal Wetland Vegetation

Plan

Year 0 Sampling — September 10, 2010 — February 18, 2011

Monthly costs, September through November (3 months)

Personnel Hourly Estimated Total Labor Cost
Rate Hours

Senior Scientist - ICP (1) $45,000.00
Staff Scientist - Field (2) $46,800.00
Senior Scientist — Field (2) $90,000.00
Project Manager (Shaw office) (1) $8,100.00
Clerical (1) $1,100.00
Staff Geologist/Hydrogeologist (1) $3,160.00
Total Monthly Labor Cost $194,160.00
Equipment/Materials Rate Quantity Total Cost
Communications (6) $10.00/Day | 180 Man Days $1,800.00
Laptop Computer (5) $15.00/Hour | 300 Man Hours $4,500.00
Laptop Computer (1) $15.00/Hour | 240 Man Hours $3,600.00
Mileage (1) $0.48/Mile 3,000 Miles $1,440.00
Vehicle (5) $65.00/Day | 150 Man Days $9,750.00
Fuel/oil (5) $20.00/Day 150 Man Days $3,000.00
Digital Camera (5) $20.00/Day 150 Man Days $3,000.00
Handheld GPS — Garmin (4) $15.00/Day 120 Man Days $1,800.00
Handheld GPS — Trimble (1) $25.00/Day | 30 Man Days $ 750.00
Field Supplies (5) $ 7.00/Day | 150 Man Days $1,050.00
Sampling Supplies (5) $12.00/Day 150 Man Days $1,800.00
Lodging Tier II (6) $140.00/Day | 180 Man Days $25,200.00
Per Diem Tier II (6) $48.00/Day | 180 Man Days $8,640.00
Total Monthly Equipment Costs $66,330.00




Task Order Amendment dated December 8, 2010, to cover additional labor and equipment costs

incurred by Contractor:

Personnel Hourly Estimated Total Labor Cost
Rate Hours

Project Manager/Coordinator (1) $53,730.00
Staff Scientist - Field (4) $122, 460.00
Staff Scientist — Data (1) $16,120.00
Project Manager (Shaw office) (1) $20,250.00
Staff Geologist/Hydrogeologist (1) $9,480.00
Senior GIS $13,800.00
Total Additional Labor Costs $235,840.00
Equipment/Materials Rate Quantity Total Cost
Communications (Staff Sci)(4) $10.00/Day 132 Man-Days $1,320.00
Communications (Project Mrg) (1) $10.00/Day 22 Man-Days $220.00
Laptop Computer (2 hrs/day) Staff | $15.00/Hour | 264 Man-Hours $3,960.00
Sci) (4)
Laptop Computer (8 hrs/day) (Proj | $15.00/Hour | 176 Man-Hours $2,640.00
Mgr/Coor) (1)
Mileage (2) $0.48/Mile 1,800 Miles $ 864.00
Vehicle (Staff Sci) (4) $65.00/Day 132 Man-Days $8,580.00
Fuel/oil (Staff Sci) (4) $20.00/Day 132 Man-Days $2,640.00
Handheld GPS — Trimble (Staff Sci) | $25.00/Day 56 Man Days $ 1,400.00
()
Field Supplies (Staff Sci) (4) $ 7.00/Day 132 Man-Days $ 924.00
Lodging Tier II (2) $133.00/Day | 132 Man-Days $17,556.00
Per Diem Tier II (2) $48.00/Day 132 Man-Days $6,336.00
Total Additional Equipment Costs $46,440.00

Total Amendment Costs: $282,280.00

This amended task order will be completed for a total cost not to exceed $ 1,063.750.00.




Louisiana Contract Labor/Equipment Costs for Impacts to Coastal Wetland Vegetation

Plan

Year 0.5 Sampling — April 1, 2011 — August 15, 2011

(Assume same costs for Year 1 Sampling)

Personnel Hourly Estimated Total
Rate Hours Cost

Project Manager/Coordinator (1-2) $64,800.00
Staff Scientist - Field (9) $331,695.00
Senior Scientist — Field (2) $141,750.00
Staff Scientist — Data (1) $4,875.00
Staff Geologist/Hydrogeologist $20,145.00
(Procurement/Project Controls) (1)
Clerical $4,675.00
Senior GIS Support $4,600.00
Total Labor Cost $572,540.00

Equipment/Materials Rate Quantity Total Cost
Communications (Staff/Sr Sci) (6) $10.00/Day 360 Man-Days $3,600.00
Communications (Project Mgr) (1) $10.00/Day 60 Man-Days $600.00
Laptop Computer (2 hrs/day) $15.00/Hr 720 Man-Hours $10,800.00
(Staff/Senior Sci) (6)
Mileage (2) $0.48/Mile 800 Miles $384.00
Vehicle (Sr/Staff Sci) (6) $65.00/Day 360 Man Days $23,400.00
Fuel/oil (Sr/Staff Sci) (6) $20.00/Day 360 Man Days $7,200.00
Handheld GPS — Garmin (5) $15.00/Day 255 Man-Days $3,825.00
Handheld GPS — Trimble (Staff Sci) (1) [ $25.00/Day 15 Man-Days $375.00
Field Supplies (Sr/Staff Sci) (11) $7.00/Day 561 Man-Days $3,927.00
Digital Camera (5) $20.00/Day 255 Man-Days $5,100.00
Lodging TierII (11) $133.00/Day 660 Man-Days $87,780.00
Per Diem Tier I (11) $48.00/Day 660 Man-Days $31,680.00
Miscellaneous Equipment $ 2,000.00
Total Equipment Costs $180,671.00

This task order will be completed for a total cost not to exceed $ 753,211.00 on or before August

15, 2011.




Cost Estimate for Elevation Surveys at Assessment Sites for NRDA

This estimate is only for elevation survey data at the transects and established stations. This does not
include shoreline mapping nor does it include having a scientist/biologist on site with the survey crew.
In order to have a scientist/biologist on site, another task order would be needed and that would have
to include a water vessel and other items.

Cost estimates are from John Chance Land Surveys, Inc.

West of Port Fourchon in Terrebonne Basin

As of 11/22, there are 49 sites established in this area. _

Per day rate = ||| ). $167,733.39
Mob/Demob rate of [l $ 13,370.00
$181,103.39

Grand Isle area to Port Sulphur

As of 11/22, there are 44 sites established in this area. _

Per day rate = || >. = $121,647.46
Mob/Demob rate of i}l <l $ 14.693.00
$136,340.46

Mississippi River Delta Area

As of 11/22, there are 21 sites established in this area. _

Per day rate = S I $ 77,412.02

Mob/Demob rate of il M- $ 8.396.00
$ 85,808.02

Chandeleur Island / Bioloxi Marsh Area

As of 11/22, there are 32 sites established in this area. _

Per day rate =-

Mob/Demob rate of [l

x.= $170,458.86

S 14,693.00
$185,151.86

Estimated Total: $588,403.73





