
   
 

   
 

January 21, 2021,        Revision #2 
Draft Technical QA/QC Manual for Integrating HAB Data Across Platforms and 

Establishing a Virtual HAB Information Center. 

 

Disclaimer: This Manual will be updated and may evolve to modify criteria to incorporate important or 
new types of data and/or parameters as they become identified and available. 

Project partners: The Indian River Lagoon National Estuary Program (IRLNEP), The St. John’s River 
Water Management District (SJRWMD), StormCenter Communications Inc., and FAU-Harbor Branch 
Oceanographic Institute (HBOI) 

Data Providers to Date: SJRWM, South Florida Water Management Department (SFWMD), FAU-
HBOI 

Project Sponsor: The Florida Department of Environmental Protection
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Need a space for date and revision number and dates of revisions. 
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Project Organization 

The Indian River Lagoon National Estuary Program: 

• Duane De Freese, PhD- Executive Director 
• Project Manager and Scientific/Technical Advisor 

• Kathy Hill – Deputy Director and Chief Communications Officer 
• Communications (Internal and External) 

• Daniel Kolodny – Chief Operating Officer 
• QA and Grant manager 
• Disbursement Contact Person (who will prepare requests) 

• Kirsten Jo (KJ) Ayres – GIS Coordinator 
• Finding relevant data relating to HABs, or indicators of algal blooms 
• Developing the QA/QC Manual 

StormCenter Communications: 

• Ellen Prager, PhD – Chief Scientist 
• Senior Scientist and Communications 

• Dave Jones - CEO 
• IT subcontractor and GeoCollaborate® founder 

• Mitchell Bourne, P: (801)-673-9115 E: mitch.bourne@stormcenter.com 
• IT-GIS Analyst 

St. Johns River Water Management District 

• Charles (Chuck) Jacoby, PhD- Supervising Environmental Scientist, Estuaries Section 
• Senior Science Advisor 
• Project lead and IRL/HAB specialist 
• Data provider 

Harbor Branch Oceanographic Institute 

• Dennis Hanisak, PhD – Research Professor 
• Senior Science Advisor 
• Data provider and IRL/HAB specialist 
• Project lead 

Ashley Malcolm
Moved down so E: malcolm@irlcouncil.org is on one line

Ashley Malcolm
Added his PhD

Sapp, Kristen
Need contact info. Phone and email.

Kirsten Ayres
done

Kathy Hill
The very first time you use the word, GeoCollaborate, put the R symbol on it. After that, you don't need to use it.

Noble, Sarah
Not listed above, include contact information

Kirsten Ayres
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Definition of Terms 
 

1. Instance – One licensed web map URL. An instance can have an unlimited number of participants. 
An instance or live briefing platform is created for a leader who invites participants to join a 
collaborative session by navigating to a website. The leader controls the participant's map during the 
briefing session. Data layers are continuously updated. Participants may continue viewing map and 
layers, which continue to update even after completion of the briefing session. 

2. Session – Using a particular Instance to collaboratively share data and communicate the value of the 
data. An unlimited number of sessions can be delivered using any one instance. 

Introduction 

The Indian River Lagoon (IRL) is a shallow 
and narrow bar-built estuary extending 
between Ponce Inlet in Volusia County, Florida 
to Jupiter Inlet in Martin County, Florida 
(Steward and VanArman, 1987 and Lapointe et 
al., 2015). Figure 1 provides a map of the 
IRLNEP project boundary that extends north 
beyond the IRL into the southern Halifax River 
in Volusia County (IRLNEP, 2019). Coastal 
eutrophication and excess nutrient availability 
have fueled an increase in frequency and 
intensity of harmful algal blooms (HAB) of 
multiple species in the IRL (Phlips et al.,2011). 
The IRL is vulnerable to poor water quality and 
HABs because it is shallow, narrow, and poorly 
flushed. Long water residence times are most 
pronounced in southern Mosquito Lagoon, 
northern IRL and Banana River. During 
blooms, microalgal species may compete with 
organisms in a water body, impact levels of 
dissolved oxygen (DO), reduce water clarity 
needed by seagrasses and other benthic plants, 
or release toxins. Both low DO and toxins can 
lead to fish mortality events. This cycle of 
HABs affects local economies, fisheries, 
recreation, and public health. 

Project Description 

Florida has experienced severe and long- 
lasting harmful algal blooms of multiple 
microalgal and cyanobacteria species in both 
freshwater, estuaries, and nearshore ocean 
waters. Florida’s leading experts and scientists on the Florida Blue-Green Algae Task Force and Harmful 
Algal Bloom Task Force have highlighted the need to unify and translate harmful algal bloom (HAB) data 
into usable products for a diversity of stakeholders. Central to that need is to develop and deliver a 
communication technology platform to enhance the sharing and analysis of trusted data to enhance HAB 
monitoring, examine probability forecasting and improve the effectiveness and efficiency of 
communications with stakeholders, policymakers, and citizens. With funding provided by a Florida 
Department of Environmental Protection (FDEP) Technology Innovation grant, the Indian River Lagoon 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Map of the IRLNEP with counties, cities, 
and jurisdiction zones. 

SotoLongoLopez, Mailin
Please add a reference list 

SotoLongoLopez, Mailin
affects?

Ashley Malcolm
Check text formatting



   
 

   
 

National Estuary Program (IRLNEP), StormCenter Communications (SCC), St. Johns River Water 
Management District (SJRWMD), and Florida Atlantic University - Harbor Branch Oceanographic 
Institute (HBOI) established a public-private partnership to utilize GeoCollaborate®, an innovative, 
collaborative technology platform developed by SCC through the Federal Small Business Innovation 
Research (SBIR) program. The IRLNEP showcases an example of quality controlling a dataset going 
from level 2 to level 3 under the documentation and records section of this manual. In future dataset 
integration, data providers will be responsible for quality assuring and quality controlling their datasets to 
use them operationally.

GeoCollaborate is a data-driven communications platform that enables users to unify disparate forms of 
data across platforms in a synchronous environment and collaborate with multiple stakeholders in real time 
using a web browser (Figure 2). GeoCollaborate is data service to display geospatial data formats, it does 
not process or manipulate data. Data must be formatted or manipulated prior by individual data providers 
to display in a GeoCollaborate instance. The project team will unify trusted HAB data from providers, 
portals, hubs, and websites to create a unique collaborative environment to enhance data sharing, analysis, 
decision- making, and communications. Using IRL water quality and other data sets, GeoCollaborate will 
help to track, monitor, examine probability forecasting, and respond to HABs in the Indian River Lagoon. 
Once the IRL demonstration phase is completed, other HAB datasets within Florida will be brought into 
GeoCollaborate to demonstrate the potential for wider use.

Figure 2: Graphic showing taking multiple data sources and streams being pulled together into a 
GeoCollaborate environment. 



   
 

   
 

 
Table 1: Project Schedule with Deliverables 
 

Task Deliverable Title Task Start 
Date 

Task End 
Date 

 
 

1 

Deliverable 1: Signed offer letter from GIS IT Coordinator hired 
by the IRL Council. 
Deliverable 2: Initial GeoCollaborate instance demonstration. 
Deliverable 3: End of Task 1 progress report. 
Deliverable 4: Quarter 1 progress report 

 
 
 

07/01/2020 

 
 
 

10/31/2021 

 
2 

Deliverable 1: End of Task 2 progress report. 
Deliverable 2. Quarter 2 progress report. 
Deliverable 3: Quarter 3 progress report. 

 
 
07/01/2020 

 
 
01/31/2022 

 

3 

Deliverable 1: A minimum of 4 GeoCollaborate demonstration 
sessions 
Deliverable 2: A Preliminary Draft Final 
Deliverable 3: Quarter 4 progress report 

 
 
07/01/2020 

 
 
04/30/2022 

 
 
 
 

4 

Deliverable 1: A minimum of one GeoCollaborate demonstration 
session showcasing statewide HAB data to a targeted audience of 
state agency leaders, members of the Florida Blue-Green Algae 
Task Force, members of the Florida HAB Task Force and other 
key partners and stakeholders that would be part of a Florida HAB 
Information Center. 
Deliverable 2: A Final Project Report 
Deliverable 3: Quarter 5 progress report 
Deliverable 4: Quarter 6 Progress Report 

 
 
 
 
 
 
07/01/2020 

 
 
 
 
 
 
01/31/2023 

Software and License Requirements 

Data processing will be conducted by the GIS Coordinator, Kirsten Jo (KJ) Ayres (IRLNEP), and reported 
to the project team of Duane De Freese (IRLNEP), Kathy Hill (IRLNEP), Daniel Kolodny (IRLNEP), 
Ashley Malcolm (IRLNEP), Charles Jacoby (SJRWMD), Dennis Hanisak (HBOI), Ellen Prager (SCC), and 
David Jones (SCC). 

The project study area for the IRL aligns with the surface water boundaries of the IRL (IRLNEP, 2019). The 
boundary extends north to the beginning of the IRLNEP jurisdiction in Volusia County by the Halifax River 
and to the edge of Martin and Palm Beach County lines. In addition to utilizing the FWC shoreline 
boundary, the GIS coordinator verified polygons based on Google 2019 base map Imagery provided by 
ESRI. 

Data Serving 

As data becomes more of a strategic asset, we anticipate its increased use to be able to inform stakeholders 
and if collected per FDEP’s Standard Operating Procedures and Chapter 62-160, Florida Administrative 
Code (F.A.C.), can be used to drive decision-making within the Indian River Lagoon. GeoCollaborate is 
based on accessing trusted data services that originate and are served from the provider of that specific 
dataset. In many cases, the same organization, such as the St. John’s River Water Management District 
(SJRWMD) may collect, curate and disseminate trusted data collected within the IRL and contributing 
watersheds. 

Geographic Information System (GIS) data services are rapidly emerging as the standard by which data is 
provided for visualization and querying. In addition, other standard formats being used include Feature 

SotoLongoLopez, Mailin
Please address all the comments in this section omitted in the second QA draft.

Kirsten Ayres
There were no comments or edits needed in this section.

SotoLongoLopez, Mailin
Please address all the comments in this section omitted in the second QA draft.

Sprague, Kara
There should be a caveat made on the website/platform/somewhere for users about the level of quality of data needed to make actionable decisions.Not all data can be used for regulatory purposes. Data generated not following FDEP SOPs and the requirements in Chapter 62-160, F.A.C. cannot be used for regulatory/decision making purposes. It can only be used to inform.



   
 

   
 

Services, Keyhole Markup Language (KML), Comma Separated Values (CSV) for data and Web Map Tiles 
(WMT), and others for imagery. The information and knowledge gained from accessing trusted data is key 
to driving decisions. The sharing of that data and knowledge across platforms in a collaborative approach is 
essential to improving situational awareness and accelerating response. 

ESRI products utilized in developing this project include ArcGIS Professional Advanced License; Extension 
License Packet Bundle, which includes Spatial Analyst License, Image Analyst License, 3D Analyst 
License, Geostatistical Analyst, Data Reviewer, Network Analyst, Publisher, Locate XT, Data 
Interoperability, and Workflow Manager; and an ArcGIS online account. 

Documentation and Records 

Data used for the project from the SJRWMD, SFWMD, and FAU will use the guidelines below to evaluate 
their current data quality status with the result moving provisional data to “trusted data”. The end goal is to 
have Level 3 data or fully QA/QC data used in the instances (See Figure 3). All QA/QC procedures will be 
based on what is appropriate for various analyses and sensors and performed by the data providers (see 
“Metadata” below). 

Level 0 Data: These data are provisional, without any QA/QC. 

Level 1 Data: These data are Level 0 data that are tested for continuity of incoming data, comparison to 
instrument-specific measurement ranges, and presence of outliers. 

Level 2 Data: Data are Level 1 data that are further processed with sensor-specific quality tests and 
corrections based on approved QA/QC procedures and appropriately flagged (Table 2) and when possible, 
corrections applied for drift..  Level 2 data meets the requirements of Chapter 62-160, F.A.C., with qualifiers. 

Level 3 Data: These data are those that have undergone the below QA/QC processes and are formatted in 
standard formats that are available for distribution. Level 3 data meets the requirements of Chapter 62-160, 
F.A.C. 

 
Table 2 below outlines how you would approach newly identified data providers and their datasets, to be 
determined for their value and thus the usability per the levels listed above. Only values of 1 or 2 from Table 
2 will be assigned to a level of usability.  
Table 2. US IOOS Primary Level Flags (QARTOD, 2020). 

Value Primary-Level Flag Definition 
1 Good Passed documented required QC tests 

2 Not evaluated, not 
available or unknown 

Used for data when no QC test performed or the information on 
quality is not available 

3 Questionable/suspect Failed non-critical documented metric or subjective test(s) 

4 Bad Failed critical documented QC test(s) or as assigned by the data 
provider 

9 Missing data Used as place holder when data are missing 
 
Metadata for those two data providers, and any additional ones, will be required, including: 

· Name of data set 
· How was data collected? Discrete or continuous 
· Any Laboratory methodology or with field measurement name instrument type 
· Organization name, contact person, and URL 
· Sensor or station name with latitude and longitude location (DD) 
· Dates of data collection 
· Dates when data was accessed 
· QA/QC methodology link or pdf 

 

Sapp, Kristen
Define acronyms in text. 

SotoLongoLopez, Mailin
Please address all the comments in this section omitted in the second QA draft.

Sprague, Kara
This is the first time SFWMD is mentioned. Should they be added to the discussions above? Are they only data providers?

Kirsten Ayres
Only data providers

SotoLongoLopez, Mailin
What level will have your trusted data? 

Kirsten Ayres
The data provided to date is level 3 data and is the goal to showcase this software for decision making.  That being said we anticipate using real time sensor data as an exercise for emergency planning.  That data is likely only a level 1 at best.

Sprague, Kara
What are “the instances”? Will GeoCollaborate only use Level 3 data?

Kirsten Ayres
Instances are web-based url’s that are created to use particular data sets to showcase.  The first and last instance will use level 3 data.  The 2nd instance doing an exercise in emergency planning is going to use real time or close to real time data and would likely only have time to reach level 1 status.

SotoLongoLopez, Mailin
Could you add a paragraph explaining how you will use the levels and flags when selecting the data? It is not clear if there is data that won’t be used

Noble, Sarah
How will drift be determined? Will data be flagged as corrected?

Kirsten Ayres
No, we are not showing that data.

Noble, Sarah
If the end goal is to have Level 3 data used in the instances, as written it seems applicable data will be corrected for drift (by the data provider). If you are truly not showing data that would require drift correction, then I would remove the mention/text from Level 2. However, it is my understanding, that calibration drift and drift due to fouling can occur often, especially during longer deployments, so this exclusion may significantly reduce the available dataset.Per comment in the Summary section, data providers may apply corrections for drift prior to you receiving the data? These data need to be indicated as corrected/manipulated – responsibility of data provider?

Sapp, Kristen
Are requirements of 62-160, F.A.C. considered?At what level would data that meet the FDEP SOPs be set? Are data generated not following FDEP SOPs?What about results with qualifiers? (Note:qualifiers should follow codes in Chapter 62-160, F.A.C. DQOs and DQIs for each level? 

Noble, Sarah
Provide examples of QA/QC procedures

Kirsten Ayres
Please also see Appendix C for SOPs from the SJRWMD. 

SotoLongoLopez, Mailin
Cite where this flag designation comes from? 

Kirsten Ayres
done

SotoLongoLopez, Mailin
This implies that you are planning to use data that has no QC test performed. 

Kirsten Ayres
Yes, real-time monitoring data would be likely flagged under table 2 as a value of 2 and fall under levels of 0 or 1. We are planning on using in situ data but as an informative measure because there is value having data coming into the GeoCollaborate instance during a Harmful Algal Bloom meeting. 

SotoLongoLopez, Mailin
Please indicate what will be considered a non-critical versus critical metric? 

Kirsten Ayres
Metrics are sensor dependent and will have to be evaluated on an individual basis.

Sprague, Kara
Will each analyte/method combination have its own list of “documented required QC tests”? Can any more information be provided on what the QC tests are? Will these flags be clearly displayed and defined for data-users?Will GeoCollaborate only use data with a Primary Level 1 Flag?

Kirsten Ayres
QA/QC tests are required by individual data providers prior to adding to an instance. Since data can be either discrete or continuous sampling for there could be infinite QAQC methods depending on the variable being displayed. With the SJRWMD data please see FDEP SOP FA 1000 -3300 or Appendix C. We used the discrete monthly samples as an example.Flags will be clearly displayed in the pop-up window when the data is clicked on, or can be added as a message to the legend. GeoCollaborate can and likely use multiple levels of data but data will be appropriately described during a session and/or on the dashboard (public facing).

Noble, Sarah
Include information about how data were collected? Discrete grab sample, laboratory method? Field measurement, instrument type?

Kirsten Ayres
done



   
 

   
 

 

 
 

Figure 3: Infographic showing the levels of datatypes being used in the IRL Harmful Algal Bloom information center. Data potentially will be 
coming in different stages, and this shows the process from raw collected data to fully Quality Assured and Quality Controlled datasets. 



   
 

   
 

Data Management 
Below is an example of how data providers could manipulate data from level 2 to 3. The example below is 
historic monthly discrete sampling from the SJRWMD. 

Initial Data Selection Process 

For original testing purposes, discrete water quality parameters that are indicators of HABs include: 
surface water temperature, salinity, pH, dissolved oxygen (DO), and Chlorophyll-A (CHL-A). Raw, 
discrete field measurement data were downloaded from the two water management districts that fall in the 
Indian River Lagoon shoreline boundary, St. Johns River Water Management District (SJRWMD) and 
South Florida Water District (SFWMD). The data included 103 monthly station locations from the 
SJRWMD and 13 stations from SFWMD. The number of sampling stations varied between January 2007 
to January 2021, because of decommission and addition of stations within the project boundary. See links 
below for the locations of where the water quality parameter data is hosted. Please see Appendix C for 
SJRWMD information regarding field sampling, lab analysis and continuous monitoring (CM) samples 
prior to displaying in a GeoCollaborate instance.  

SJRWMD - http://webapub.sjrwmd.com/agws10/edqt/ 

SFWMD – https://my.sfwmd.gov/dbhydroplsql 

HBOI - https://www.irlon.org/ 
 
 

Search for Outliers 

After the data is downloaded to a local drive, basic visual analysis will be performed to examine the 
distribution of the water quality parameters as the first process in the QA/QC of the data. That analysis 
included the range, mean, standard deviation, and a search for outliers in each dataset. Outliers being any 
data value more than three standard deviations away from the mean. 

Standardization of Parameters 

We used SJRWMD and SFWMD monthly sampling to create the standardization process in this QAQC 
manual. The data originated from two sources, the units of parameters were verified to fit the following: 
Dissolved Oxygen – % Saturation, Chlorophyll - A – µg/L, Temperature – ºC, Salinity- ppt, and pH – 
standard scale. Also, latitude and longitude values were joined to the data based on Station ID and name. 
This process included converting some locations from DD.MM. SS. to decimal degrees to follow the 
WGS 84 projected coordinate system. After the conversions, each parameter was split into individual 
.CSV files based on month and year. (See script attached in Appendix A). After the parameters were 
separated, the file containing all the .CSV was converted to Excel Tables (See script attached in Appendix 
A). Esri Tables does not recognize CSVs as an appropriate format for the geoprocessing tools being 
utilized. 

See Figure 4 for the geoprocessing tools used to display the tabular data spatially. Once data were 
structured, an iterate function was used to display the values spatially based on the XY values (latitude 
and longitude). The geoprocessing tool is called table to XY, 

Interpolation Models for Visualization 

With the help of Daniel Kolodny (IRLNEP), and Dr. Rex Ellis and Dr. Charles Jacoby (SJRWMD), over 
40 interpolation models were run to determine which had the least standard error and a 
higher prediction accuracy for the different parameters per month. Following the sample runs, a 
Simple Kriging model with some spatial modifications using the Geostatistical Analyst Wizard was 
determined to be the best option for the case study. 

http://webapub.sjrwmd.com/agws10/edqt/
http://www.irlon.org/
Noble, Sarah
Are these discrete field measurements/grab samples, or continuous monitoring data?

Kirsten Ayres
done

Charles Jacoby
I’ll send some info for field sampling, lab analysis, and continuous monitoring (CM) that you may find useful if DEP wants more about how the data that you process were collected.

Kirsten Ayres
Thank you, I added it to the appendices for FDEP to review.



   
 

   
 

Kriging 
 

 

Table 3: Mean Error of water quality variables 
 

Name of Variable Mean error 
pH (S.U.) 0.004 
Temperature (C) 0.008 
Salinity (ppt) -0.242 
Dissolved Oxygen (% saturation) -0.195 
Chlorophyll- A (ug/L) -0.30 
Total Kjeldahl Nitrogen (mg/L) 0.016 
Total Dissolved Phosphorus (mg/L) -0.005 

The table above shows mean error for each WQ parameter between the model output and real measurands 
for discrete monthly samples from the SJRWMD and SFWMD between January 2016 to December of 2016. 
 

Methods for Adding Future Datasets into the IRL’s HAB information center 
 

Since GeoCollaborate is designed to be a collaborative platform for joining experts and non- experts, it is 
critical that GeoCollaborate be easy to use for both ‘Leaders’ and collaborative participants, called 
‘Followers’. By unifying disparate types of data from various locations, participants in a collaboration 
session can see and interact with both raster and vector spatial data types. Should additional data formats 
be identified as useful to improving the situational awareness and decision-making process, they can be 
added. 

 
Raster formats are broken down into a grid where every pixel has a value based on a spectral range, such 
as visible light or temperatures across an infrared spectrum. Some examples of a Raster data-type include 
weather satellite imagery, high resolution photographs from aircraft and Digital Elevation Models (DEMs). 
Vector data, on the other hand, are discrete values. Examples include points, polygons, and lines, such as a 
line representing a road centerline or a polygon representing the area of a wetland boundary, such as the 
IRL boundary shown earlier in this document. Depending on the spatial data format, that is selected either 
raster or vector data sets can be added to a GeoCollaborate Instance.  A description of each is described 
below: 

 
Raster Datasets: 

 
The dataset needs to be available through a URL that points to a Representational State Transfer (REST) 
Endpoint. There are other data formats GeoCollaborate accepts (Reference Table 4). Additional data formats 
can be added upon request to the GeoCollaborate IT division.

Kriging is an advanced geostatistical procedure that generates an estimated surface from a scattered set of 
points with z-values (Krause, 2021). Unlike other interpolation methods, kriging effectively involves an 
interactive investigation of the spatial behavior of the phenomenon represented by the z-values before 
selecting the best estimation method for generating the output surface (ESRI, 2016). Please see Appendix B 
for semi variograms for CHL-A in 2016 as well as table below for mean errors between the 
 model output and real measurements.  

SotoLongoLopez, Mailin
Cite the table in the text and reduce size of the caption. 

SotoLongoLopez, Mailin
Is this Standard error of the mean (SEM) or SD. These values differ from the previous submitted draft. Were these errors recalculated? Please explain. 

Kirsten Ayres
Standard error of the mean. I sent this over to our chief scientist at SJRWMD and he said to change the average standard error from the model to the standard error of the mean for the purpose of this manual.

Sprague, Kara
Units? If this is ug/L, that is a fairly large standard error. 

Kirsten Ayres
This is to be expected because we are only using two datasets being used and CHLA values can vary in spatial and temporal distribution during a bloom. This standard error will change when more data becomes available through the process of this project.

Kathy Hill
IS measurands the right word?



   
 

   
 

Vector Datasets: 
 

Vector formats can be loaded directly as points, lines, and polygons. Point features are often limited in how 
they can be used to identify ‘hot’ or ‘cold’ spots in the data since data density plays an important role in 
analysis. Lines can be used to outline political boundaries such as states and counties, jurisdictions and 
other features that are important to the user. Below is a model builder format for running an ordinary kriging 
model with the spatial distribution skewed to the direction and narrowness of the IRL. This was the process 
that was taken to convert monthly sample collection. 

 
 

Table 4: Data formats that GeoCollaborate can currently access and share. 
 

Raster Data Format Vector Data Formats 
Dynamic Dynamic 
WMS (Web Map Service) ATOM/RSS 
KML (Keyhole Markup Language) KML (Keyhole Markup Language) 

RealEarth (Image Tiles) GeoJSON 
NOAA RSD (Image Tiles) CSV 
ATML (Map Layers) Feature 
GeoCPic (Pictures)  
ImageService  

Sprague, Kara
Do we need to ask a modeler (from TMDL maybe?) to review this? I have no idea what Appendix B is showing.

Kirsten Ayres
This is not going to impact TMDLs



   
 

   
 

 

Figure 4: Model builder used to automate the process of turning points into interpolated contours. 
 
 



   
 

   
 

Summary 

Within and around the IRL, scientists and stakeholders have been collecting data on numerous parameters 
on a regular basis for multi-year studies. Parameters collected include water quality, habitat restoration, 
seagrass monitoring and harmful algal blooms (HABs). The purpose of this project is to demonstrate how 
trusted datasets form the foundation for impactful informational discussion and decision- making. While 
additional IRL water quality and other data exist, not all of it is shared, nor is it of sufficient quality to be 
labeled as ‘trusted.’  
By utilizing the processes outlined in this manual, we can quickly identify the quality of data to be used 
for informative discussion or decision-making.  Different data providers may process their data 
differently. For example, the two extensive datasets used to date in this project have gone through internal 
quality control processes at their respective agencies. The QAQC processes described in this manual are 
intended to assist stakeholders in determining levels of “usability” for any future data submitted during 
this project.   

GeoCollaborate is a web-based tool that simply displays geospatial datasets. The QAQC portion should be 
identified and submitted by any data provider wishing to provide data into this project/platform. Over 
time, it is hoped that a collection and integration of near real-time and QAQC data can be served in on 
easy to use interface and showcased to agency resource managers in hopes of improving interagency 
collaboration and communication regarding HABs; and, that agency response and communication with 
the public can be enhanced. 

 
 
 
 
 
  
  

Sprague, Kara
Please provide more detail on data processing to the “Documentation and Records” section above. Give specific examples of needed data manipulations and how they will be handled (e.g. drift, fouling, is there “data correction criteria”, one-point vs. two-point vs. three-point correction, are there “maximum allowable limits” for corrections, what “data processing” review/verification will there be).

Kirsten Ayres
We are only looking at the quality of the data based on the levels mentioned at the beginning of the document. We are not performing data corrections or manipulations that is solely dependent on the data provider. So data providers handle data processing. We showed an example of how to move data from level 2 to 3 with the SJRWMD monthly sampling.

Sapp, Kristen
There should be thought given to the possibility that different data providers will have different means of processing their data, and what that means for this project. OR, will all the data from these various continuous monitoring stations (of different entities) be processed the same for GeoCollaborate? If so, please clearly state.

Kirsten Ayres
Please see highlighted

SotoLongoLopez, Mailin
From DEP-AEQAS: Data generated not following FDEP SOPs and the requirements in Chapter 62-160, F.A.C. cannot be used for regulatory/decision making purposes. It can only be used to inform. 
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List of Acronyms 

BRL-Banana River Lagoon 

DD- Decimal Degrees 

DO- Dissolved Oxygen 

EPA- Environmental Protection Agency 

ESRI – Environmental Systems Research Institute 

CHL-A- Chlorophyll - A 

FDEP – Florida Department of Environmental Protection 

FWC- Florida Fish and Wildlife 

HAB- Harmful Algal Blooms 

HBOI – Florida Atlantic University – Harbor Branch Oceanographic Institute\ 

IRL – Indian River Lagoon 

IRLNEP – Indian River Lagoon National Estuary Program 

ML – Mosquito Lagoon 

SCC- Storm Center Communications 

SFWMD – South Florida Water Management District 

SJRWMD – St. John’s River Water Management District 



   
 

   
 

Appendix A 

Script 1: Separating large .csv files into individual files by month and year 
 

Script 2: Turning the .csv files into excel tables that can be utilized by ArcGIS Pro. 
 



   
 

   
 

 

Appendix B 
Each of the images below show a semivariogram and predicted values for the model Chlorophyll A (CHLA) values in 2016 from both SJRWMD 
and SFWMD. Since CHLA can be a proxy for algal blooms, the image to the right shows the CHLA modeled values withing the Indian River 
Lagoon water body. Cooler tones show lower values of CHLA and warmer tones show high CHLA values.  
 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 



   
 

   
 

 

 
 



   
 

   
 

 
Appendix C 

Each of the documents below are excerpts from the SJRWMD Standard Operating Procedures (SOPs). 
 

Continuous Monitoring Excerpt 
 

 
1 Introduction 

1.1 Policy (FDEP SOP FA1000 Section FA3300) 

The St. Johns River Water Management District (SJRWMD) is committed to 
generating accurate data using sound Quality Assurance and Quality Control 
(QA/QC) management practices. Data collected by efforts of the SJRWMD and its 
contractors will be stored in the SJRWMD Environmental Database and AQUARIUS 
Time-Series. 

1.2 Purpose 

To establish standard procedures for the deployment of YSI EXO2 multi-parameter 
sondes, SUNA V2 UV nitrate sensors and HydroCycle-PO4 phosphate sensors. 

The Division of Water Resource Information maintains a network of continuous 
monitoring stations throughout the District to collect continuous water quality data. 
Each station is visited monthly for routine maintenance. Standard QA/QC procedures 
are followed to ascertain the quality of the data being collected. Field measurements 
and surface water samples are taken during visits. The field readings and in situ 
readings are then compared to account for fouling and calibration drift. 

1.3 References 

Wagner, R.J., Boulger, R.W., Jr., Oblinger, C.J., and Smith, B.A., 2006, Guidelines 
and standard procedures for continuous water-quality monitors—Station operation, 
record computation, and data reporting: U.S. Geological Survey Techniques and 
Methods 1–D3, 51 p. + 8 attachments; accessed April 10, 2006, at 
http://pubs.water.usgs.gov/tm1d3 

 

Noble, Sarah
Provide links to entire SOPs



   
 

   
 

 



   
 

   
 



   
 

   
 

 


	Distribution List
	*Indicates approving authority
	Introduction
	Project Description
	Table 2 below outlines how you would approach newly identified data providers and their datasets, to be determined for their value and thus the usability per the levels listed above. Only values of 1 or 2 from Table 2 will be assigned to a level of us...
	Table 2. US IOOS   Primary Level Flags (QARTOD, 2020).
	Data Management
	Below is an example of how data providers could manipulate data from level 2 to 3. The example below is historic monthly discrete sampling from the SJRWMD.
	Table 4: Data formats that GeoCollaborate can currently access and share.
	Summary
	List of Acronyms
	Appendix B

