
APPENDIX 1 – SEMI-ANNUAL REPORT MARCH 30, 2020 

1 

 

DISTURBANCE RESONSE MONITORING 2020 

QUALITY ASSURANCE PROJECT PLAN 

 
A Report of the Fish & Wildlife Research Institute/ 

Florida Fish & Wildlife Conservation Commission 

 

EPA Award No: X7-01D00320-0 

Project Title: Disturbance Response Monitoring (DRM) 2020 

Reporting Period: October 1, 2020 – February 29, 2020 

Reporting Date: March 30, 2020 

FWRI Semi-Annual Report File Code: F5000-19-I1 

 

To:  

Steven Blackburn     

EPA, Nonpoint Source Section 

Sam Nunn Bldg. 

61 Forsyth St., S.W. 

Atlanta, GA 30303-3104 

tel: (404) 562-9397   

fax: (404) 562-9343  

Blackburn.Steven@epa.gov 

 

From: 

Jennifer Stein, DRM Project Manager 

Florida Fish and Wildlife Research Institute 

2796 Overseas Hwy, Suite 119 

tel: (305) 676-3252 

Jennifer.Stein@myfwc.com 

Table of Contents 
Project/Task Organization ............................................................................................................................ 2 

Problem Definition/Background ................................................................................................................... 2 

Project/Task Description ............................................................................................................................... 2 

Objectives and Criteria for Measurement Data ............................................................................................. 3 

Training ......................................................................................................................................................... 4 

Documentation and Records ......................................................................................................................... 4 

Sampling Process Design .............................................................................................................................. 4 

Sampling Methods Requirements ................................................................................................................. 4 

Quality Control Procedures/Requirements & Data Management ................................................................. 5 

Data Quality Objectives ................................................................................................................................ 7 

 

 

 

Jennifer Shadle 

Grants and Infrastructure Branch 

Grants Coordinator for FL and TN 106 and 604; 

All PWSS; DW/CW Tribal Grants Coordinator 

61 Forsyth Street 

Atlanta, GA 30303 

404-562-9436 (P) 

404-562-8638 (F) 

Shadle.Jennifer@epa.gov 

 

mailto:Blackburn.Steven@epa.gov
mailto:Jennifer.Stein@myfwc.com
mailto:Shadle.Jennifer@epa.gov


APPENDIX 1 – SEMI-ANNUAL REPORT MARCH 30, 2020 

2 

 

Project/Task Organization 
Jennifer Stein, Rob Ruzicka, and Alic Bandy of the Fish and Wildlife Research Institute (FWRI) share the 

responsibility of quality control for the project. 

Jennifer Stein is a Biological Scientist II in the Habitat Assessment and Restoration section and is the 

Principal Investigator for the project.  Rob Ruzicka is the Coral Research Program Manager in the Habitat 

Assessment and Restoration section and is the co-Principal Investigator for the project.  Alic Bandy is an 

Information Technology Specialist in the Applications Services section and manages the functionality and 

maintenance of the project website and data entry system. 

End users of project data include DRM partners, coral reef managers, researchers, and coral reef 

stakeholders. 

Problem Definition/Background 
Precipitated by the severe coral bleaching event in the Florida Keys in 2005 the Florida Reef Resilience 

Program (FRRP) was established as a collaborative network of coral reef resource managers, researchers 

and other stakeholders to develop strategies to improve the health of Florida’s reefs and to enhance the 

sustainability of reef-dependent commercial and recreational enterprises.  Because of the threats posed by 

climate change (e.g., rising sea surface temperatures and sea levels) the FRRP, led by the Nature 

Conservancy and supported by the NOAA Coral Program, created the Disturbance Response Monitoring 

(DRM) program to assess reef condition annually during the months of peak thermal stress.  

Since 2005, the partners of the DRM program have conducted annual surveys to document the extent and 

severity of coral bleaching and disease on the Florida Reef Tract (FRT).  During its tenure, DRM program 

has modified its experimental design to account for new disturbances and has adapted its protocols in 

response to Stony Coral Tissue Loss Disease (SCTLD).   Protocols now include data fields to identify and 

describe lesions that are consistent with the SCTLD outbreak, as well as implementing roving diver 

surveys to expand disease prevalence assessments on a reef.   Because of the large collaborative network 

of partners the DRM program utilizes, DRM offers a unique approach to perform SCTLD assessments on 

a broadscale across the FRT.  The assessments can be completed in a two-month period which offers a 

rapid and time sensitive evaluation of FRT condition and SCTLD distribution and prevalence.  

Between 2005 and 2018, the DRM program has been managed by the Nature Conservancy in Florida and 

funded by the NOAA Coral Program.  In 2018, the oversight and management of the DRM program was 

transferred to the Florida Fish & Wildlife Research Institute (FWRI) of the Florida Fish & Wildlife 

Conservation Commission (FWC) because the DRM program was well aligned with the core mission of 

FWC and FWRI’s programmatic capabilities of managing large-scale monitoring and research projects 

(e.g. EPA funded Coral Reef Evaluation & Monitoring Project).  Financial assistance for the DRM 

program by TNC and NOAA Coral Program concludes after the 2019 assessment.  The request for 

assistance is to provide funding for the DRM program for the 2020 assessment. 

Project/Task Description 
Each year, survey teams from federal, state, and local government agencies, universities and non-

governmental organizations cooperate to complete surveys across the south Florida Reef Tract within an 

eight to ten-week period.  Survey sites are assigned to each partner based on their specified geographic 

range and available time to commit to the project.  A timeline for all DRM tasks is provided to all 

participating partners that outlines the deadlines for surveys, data entry into the online database, and QA 

of their data entries.   
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At each DRM survey site, four independent 1x10m belt transects are randomly placed within each 

100x100m sampling site.  Along transects 1 and 2, indicators are recorded for all stony corals greater than 

4cm including: 1) hard coral size and 2) hard coral condition as determined by the presence of bleaching 

and paling, the precursor to bleaching, presence of disease, and percent morality.  In 2020, the DRM 

program will incorporate juvenile coral abundance data of SCTLD susceptible coral species into the belt 

transect in-water protocol.  Along transects 3 and 4, the same indicators are recorded for 10 pre-defined 

coral species that are susceptible to SCTLD that are greater than 4cm.  Juvenile corals for the same pre-

defined coral species will also be enumerated along transects 3 and 4. 

The data entry portal for all surveyors to enter their data once their surveys are complete is housed on the 

DRM website on the ‘Reports’ page.  The data entry system was developed by FWRI staff to be user 

friendly and validate all fields to reduce user error and improve quality control.  The newly developed 

data entry system will be equipped with an interactive map for surveyors to select their assigned sites or 

to view previously entered data to ensure accurate site selection for data entry.  Alic Bandy maintains the 

DRM website and data entry system and performs updates and maintenance as needed by the program.   

Once the surveys are complete and quality assurance has been performed, the data is made available to 

the public through the online data report generator available on the DRM website.  The data report 

generator is accompanied by a link to a detailed metadata file which includes citation information and 

acknowledgments to funding sources.   

Objectives and Criteria for Measurement Data 
The primary goals of the DRM program have always been to provide a condition report and the 

annual status of bleaching along the FRT.  This information has been used for identifying 

resilient areas of the reef, promote appropriate management or conservation strategies of resilient 

reef areas, and aid management in research and restoration decisions.   

In addition to the standard core metrics used by the DRM program to assess bleaching, the 

following objectives will be integrated into the 2020 DRM survey season in response to SCTLD: 

Continued surveillance of the progression of SCTLD westward along the FRT.  This will include 

targeted assessments in the Marquesas region of the Florida Keys.  This is a critical need as 

SCTLD continues its movement towards the Dry Tortugas National Park.  Currently, no coral 

monitoring programs routinely survey reefs in the Marquesas which limits our understanding of 

exactly where the leading boundary of SCTLD is and when it could potentially reach the Dry 

Tortugas National Park.  

Demographic data collection will also include juvenile (corals <4cm) coral metrics focused on 

the species that were most susceptible to SCTLD to identify where, if any, remnant coral 

populations persist.  The juvenile corals would represent individuals that survived SCTLD or 

recruited to the reef after it was designated as epidemic (e.g. where SCTLD was active and 

prevalent at a previous point in time).   The implications of identifying where juveniles persist 

are multi-faceted because it will aid investigations into determining what role genetic resistance 

played in survivorship and identify areas that would be candidates for coral restoration. 
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Training 
Two in-person trainings for all participating survey partners are conducted every year by Jennifer Stein at 

two locations prior to the beginning of the survey season.  The trainings cover the in-water methods and 

serve as a refresher for identifying and differentiating between coral health conditions including diseases.  

Each training is held at specific locations to accommodate partners in southeast Florida and in the Florida 

Keys.  The trainings developed by Jennifer Stein, along with other important DRM information and 

reports, are available for download on the FWC hosted DRM website. 

At least one surveyor from each team must attend one of the in-person trainings however, all surveyors 

are encouraged to attend.  All surveyors that do not attend the in-person training are required to review 

the online training material and then report back to Jennifer Stein to confirm their knowledge of the 

methods and required project materials.   

Documentation and Records 
From the data, an annual summary report is developed that provides bleaching and disease prevalence 

information across the reef zones that were surveyed.  This Quick Look Report includes maps and 

summary tables as well as an overview of how the current year compares with past years results.  In 

addition to the annual summary report, all DRM data is available for download through the dedicated 

website.  All summer survey data from 2005-2019 is available and can be filtered according to the needs 

of the user.  Metadata for all DRM data fields, both current and historic, is available for users to download 

from the DRM website.  The metadata file includes a citation to reference the data in publications, 

acknowledgments to the granting agency, and data limitations. 

In addition to the critical coral health information provided to reef managers and researchers, each year of 

new DRM data is incorporated into the sample site allocation process to best distribute sites across 

habitats and further refine the resolution of the stratified DRM framework.   

Sampling Process Design 
The DRM survey consists of a probabilistic sampling design and a stony coral condition monitoring 

protocol implemented during the annual period of peak thermal stress (generally between August and 

October).  The survey methods focus on sampling the coral population based on how corals are 

distributed spatially within and across different sub-regions and zones of the overall reef tract.  

Sampling Methods Requirements 
The DRM program uses a stratified random sampling design to select survey sites within the reef 

framework.  The framework stratification is based on benthic habitat classification from past surveys, 

bathymetry and satellite data.  The habitat classification scheme accounts for features that correlate with 

benthic fauna distributions, including cross-shelf position, topographic complexity, and the proportion of 

sand interspersed among hard bottom structures.  The number of random sites allocated to each habitat 

are based on reef area, density of reef building corals that show sensitivity to bleaching, variance of coral 

density, and the available effort and time partners can contribute.  Jennifer Stein along with FWRI 

statistical consultants, perform the allocation of random sample sites prior to each DRM survey season. 
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Quality Control Procedures/Requirements & Data Management 
Divers from partner organizations participating in the project are required to attend a detailed in-person 

training that covers DRM methodology, sampling design, online data entry, and quality control and 

assurance procedures for their data.  Divers are told to maintain a digital copy of all project datasheets to 

keep a record of their original data.  

The online data entry system is protected through a log-in system to prevent data tampering. Data fields 

within the online data entry system are validated through limiting diver entries to a set range of values or 

predefined codes.  Each diver is linked to their data within the data entry system so that any questions that 

arise during quality control can be directed to them. 

Each diver has the responsibility of performing quality assurance on their data prior to marking it as 

‘Complete’ in the data entry system.  As stated above, the QA process is reviewed during the in-person 

trainings for participating partners and is outlined in a PowerPoint document available for download on 

the DRM website ‘Resources’ page.  Divers are also encouraged to have someone else from their survey 

team review their data entry for accuracy.  After QA is performed, surveyors mark their data entry as 

‘Complete’ in the online data entry system.  By marking the data as complete, surveyors are certifying 

that they have entered their complete dataset and performed their own QA on that data. 

Once data entry is completed by all participating partners, Jennifer Stein performs quality control and 

assurance on the entire dataset for that year.  Each field within the dataset is assessed for outliers, missing 

data, erroneous data, and duplicate data. All quality controls exercised by Jennifer Stein on the dataset are 

outlined in Table 1. 
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Table 1.  DRM Data QA Checklist. To be completed once all data entry has been finalized by the partner 

surveyors. 

 
 

Any data discrepancies that arise from the quality assurance is then conveyed to the responsible surveyor 

for correction or clarification.  Corrections to the data are either performed by the surveyor by logging 

into the secure data entry system to edit their data or Jennifer Stein conveys the data corrections to Alic 

Bandy to perform them on the administrative side of the data entry system.  If data corrections are 

performed by Alic Bandy, the responsible surveyor is asked to review the corrections in the data entry 

system to assure they are accurate. 

DRM Data 

QA 

Checklist

Data Fields Criteria

Must have two 

transects per site

Look for large differences in number of corals between transects and then see if 

that transect was shared.  If shared, and has very few corals, it may be missing 

data from second surveyor.

Latitude Must be between (N 24.000000 and N 28.000000)

Longitude Must be between (W -84.000000 and W -79.000000)

Plot points in ArcGIS to identify outliers (outside of the DRM framework; 

assigned site outside a partner's region; compare depth and habitat type with the 

location of the point)

Habitat Must be selected from dropdown

Must be the same between the two transects

Date Must be between August 1 and October 31 of survey year

Depth Must be a positive number and no greater than 20 meters; 

Must not have a difference in depth between transects greater than 10 meters.

Shared If transect is shared, two survey initials will be associated with the data

Presence / Absence If nothing is marked, it is assumed absent

Rugosity Are there missing measurments

Must be a positive number  

Species Sort to see if there are any rare species that are not likely in specific locations

Sort species by Width and Height to see if any measurements do not agree with 

the maximum size of a specific species

Width Cannot be greater than 900 cm

Height Cannot be greater than 900 cm

At least one dimension must be greater than 4cm.

Bleaching Validated by the data entry system to limit entries as P, PB, BL or 'blank'

Old Mort Must not be greater than 100%

Other Recent Mort Must not be greater than 100%; Must have a condition associated 

Disease Recent Mort
Must not be greater than 100%; Must have pattern rate and disease condition 

associated

-- All mortality entries must not sum to more than 100%

TL Rate Validated by the data entry system to limit entries as F, S, or 'blank'

Dry Tortugas Assigned 

Sites

Check number of completed sites with the site list to be sure all sites are 

accounted for

Marquesas Assigned 

Sites

Check number of completed sites with the site list to be sure all sites are 

accounted for
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Following the corrections made to the database, a final QA is performed to assure that all issues have 

been resolved.  The final dataset, after QA is performed, is then uploaded to the ‘Reports’ page of the 

DRM website where it is available for download along with all historic DRM data.  Also included on the 

‘Reports’ page of the website is a comprehensive metadata file for the entire DRM database.  The 

metadata file includes contact information for the principal investigator, Jennifer Stein, as well as, data 

limitations, data citation, and funding acknowledgments.  All DRM data is housed in a SQL database on 

the FWRI server in St. Petersburg where it is regularly backed up for data protection.  Alic Bandy is 

responsible for managing the administrative side of the DRM SQL database. 

Data limitations as provided in the metadata file are as follows: “It is strongly recommended that all DRM 

data is directly acquired from FWC and not indirectly through other sources which may have changed the 

data in some way. FWC makes no claims as to the data's suitability for other purposes. Acknowledgement 

of the FWC-FWRI (Florida Fish and Wildlife Conservation Commission-Fish and Wildlife Research 

Institute) as the data source would be appreciated in any products developed from these data, and such 

acknowledgment as is standard for citation and legal practices for data source is expected by users of this 

data. Please cite the original metadata when using portions of the record to create a similar record of 

slightly altered data. FWC shall not be liable for improper or incorrect use of this data. These data are not 

legal documents and are not to be used as such.” 

Data Quality Objectives 
Data generated from the DRM program has proven to be an extremely valuable resource for 

analyzing long-term trends in coral health and demographics in south Florida.  DRM coral health 

and condition data have been providing reef managers with the information necessary to 

determine the extent of coral disease and coral bleaching and its potential impacts on the reef 

system.  Numerous publications and technical reports have utilized DRM data to draw important 

conclusions on the impacts of coral bleaching and other disturbances on the reef community and 

long-term trajectories of coral survival.   

In recent years, the DRM dataset has been effective for selecting areas for SCTLD 

reconnaissance and coral triage assessments following Hurricane IRMA in 2017.  With the 

inclusion of the juvenile coral abundance in the 2020 DRM season this data will provide insight 

on whether there is potential for the SCTLD susceptible species to repopulate in endemic (areas 

where SCTLD was previously present) regions of the FRT.   

An integral feature of the DRM program is the web-based online portal for allowing surveyors to 

enter DRM survey data remotely.  The FWRI now hosts the online portal for data entry and 

maintains the DRM database.  In addition, FWRI has developed and maintains a website 

containing a description, information, and program related links for DRM and an interactive 

geospatial application plus a series of tools that will be used to illustrate the 2020 DRM sampling 

effort and results.   


