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Overview

(Data Integration, Visualization, Exploration, and Reporting)

DIVER is a data warehouse and query
application. The DIVER approach integrates
standardized datasets so users can query
across data holdings and download information
and results.
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Common Data Models

Data type specific models

* Samples: Chemistry, biological+

* Bioassay: Toxicity testing and results
Bioassay
 Field Measurements and Observations:
N— Iy

shoreline, marsh, birds and mammals;

biological data, oil thickness

° Oceanographic: Cruise-collected sensor data

Core fields

Telemetry

T—

Photographs * Photography: Geolocation, Keywords

c— —<
N— -

Projects * Restoration data: Project tracking data
. J SN— -

* Telemetry: Whales, dolphins, turtles, tuna
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Public DIVER website
Public facing DIVER website for case/project data

DATA OVERVIEW

Y o s oo o - = m
DATA & VISUALIZATION e

NOAA manages data associated with the evaluation and restorat

n of environm injuries from

Choose An Application

PIVER | FRMA

DATA & VISUALIZATION

hazardous waste releases, oil spills, marine deb

=, and vessel groundings in its role a= a steward for the

nation’s coastal and marine resources. Use NOAX's tools to search, visualize, and downlaad data

Change Region: | Select a region.

DWH NATURAL RESOURCE ASSESSMENT DATA

DIVER EXPLORER

TN .5 A
_ ESRI National Geographic ¥ || | Legend
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Change Legend: | Collection Matrix v |
Deepwater Horizon Deepwater Horizon Hudson River

o Collection Matrix
Restoration Natural Resource Watershed

i ® |
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Projects Assessment Data (@) ] ? ¥:Z::LDhsmalmn
L X Soil
‘itm: ; B Sediment
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Data in DIVER

Maps in ERMA
information

100km | L 4
rch Data in DIVER SRl R (Pt e 2T IR ]
CUEU  Table | Chas | Photos | Metadata | Study Notes | y | Export | 9

Options |

Data Summary for Custom Query

.
h tt p S . //WWW d I Ve r O r r n O a a g OV The following is a summary of the DIVER Explorer query results. The summary is based on the query result data and is not updated with Table or Chart filers
. . . . .

Records Returned : 1

Non-spatial Records : 9046

Number of Photos :
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DIVER Explorer: Query Result

DIVER Explorer is a query tool. Filter, map
and download. Dashboard display.

NORR NATURAL RESCURCE D

DATA & V

Vi v
2008 OB

o
o

=]
e o

Change Region: | Select a Tegion

DIVER EXPLORER | DWH NATURAL RESOURCE DAMAGE ASSESSMENT DATA

Basemap v Legen

Collection Matrix

© visual Observation

WHAT'S NEW

Summary Data and Export |

Photos

Study Notes

Metadata
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DIVER Explorer

Guided Queries and Build New Query

Project Queries

Environmental
Data Queries

| DIVER EXPLORER

Change Begion.: Select a region..

DWH NATURAL RESOURCE DAMAGE ASSESSMENT DATA

BAGUIDE[] QUERY ‘

Expand All__|___ Collapse All

2 roee sz

Project Information

5 Build A New Projects & Planning Details Query

(¢ omoreis

[= Field Collected Data Records

- Bl Fieid sampie status

~ E Field Datasheet Status

- B Fietd Protographs

- B enotologger Photos

— El Telemetry Tracks

L B istruments

[=] Lab Results and Field Observations
= El Laboratory Results for Samples
L B Field Observation Results

[=] Chemistry and Bioassay Results

Bl station Locations - Chemistry

~ Single Contaminant Results

7]

DIVER

Data Integration Visualization
Exploration and Reporting
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DIVER Explorer

uery Filters

Guided Query: Field Collected Data Records » Field Datasheet Information 9

R e RN da])| Cotlection Form x
Frelcs: NPT

Expand All | Collapse All

Fiddler Crab Abundance Herbaceous Marsh Cover Plot Datasheet 2011

Collection Study Name

Fields

Fiddler Crab and Periwinkle Plot Characteristics Shoreline/Marsh Pre-Assessment Data Sheet

Values Selections

Fiddler Qrab Burrow Counts an ik b

ance

Data Source

Herbaceous Light-Adapted Fluorescense and Chlorophyll
Source Type Content DataSheet 2011

(= Field Data Herbaceous Light-Adapted Fluorescense and Chlorophyll
) ) Content DataSheet Fall 2011
Collection Matrix

Herbaceous Marsh Cover Plot Datasheet

Habitat Type

P T =

" Herbaceous Marsh Cover Plot Datasheet 201
H Herbaceous Marsh Cover Plot Datasheet Fall 2011
Filter

. . Herbaceous Marsh Cover Plot Datasheet Fall 2012
(=l Location/[}ate/Time

Herbaceous Marsh Cover Plot Datasheet Fall 2013
Manth

[ l [ l |0 CANCEL ‘ ‘o RUN ‘
DATES SPATIAL
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DIVER: Data Access

NRDA Chain of Custody Form
Deepwater Horizon/MC252 Non-Analytical Sample Data

EVENT/FILENAME: 2011 0B 2T Gay-D0rd-D
Work Plan ID: | Observation Team | Number bf Pages: Type of Observation: (See key)
Coastal. |# (]| 13 _ B X SL ___sAav
— Vegetation| Date of Observation(s): __TM _F __R __WC
I Es i Nance ol ot 1 Ascessment,
* | ESRI Mational Geographic ¥ | Legend = 05}9-'.'!30! |
GEORGIA chafl Tamtg Reseniphion pgyie Phato
A Sencid | Qe Agen: N Barataria Bay ) GPS at the dock ——————— oi-ca-
) | woll LUNGHE Myrle Grove Marina-Myrrie Grove, LA 4) SITE H-@1 RN T
i\ o § Boats:  Bayboar (Unamed) aArrval (R,C L) ~———————3,04,05
i | i
4 : “thns bJ3SS (G RL) o
o i s o S | v 1Ry 0,07, 0%
AN N Pirboat (LAB33FR) acel cof o4, 1o
. | ) i = Jude d)ey 002 —— 1, I2
File Collection for Collection |ID BE09F062D987T Y SiTes:  h-@1 (a9.44dq0813, -94.dpasesta) e)ta 003 —— 13, 14
: : : —F H- B2 (2944661827, ~§2.985 4491} Fca cou 15, It
(;) The following files are associated with the data collection s§i H
i H Spring 2011 v2 - Herbaceous \ Shoreline TWG
- Coastal Wetland Vegetation Flan
| rapers: /4 %®[Dm ol (1)
Document Type File Name t jén 20, Ppagtal nd Vegetation Plan - She Set-up Verification [ Foge Lo I3
| 4 "ﬂ:;m"m Site 1D H-g| Toam ID a
— — va Gay [ari- NOAA
Observation Field Data Form 2011 0527 Gay Sara DM f/: ey . e P T TR T e
Chain of Custedy 2011 0527 Gay Sara DM ) Milter [Entrie= P, Leall Murphiy/Ertric- 2P
GPS File (gpx) 2011 0527 Gay Sara DM el , Situ | Station Varification
Yegelation Transect Markers,
- . ) | Shorsline Stake 1 G W absent, was it repleced?  (Yes! Mo
GPS Fike (gdb) 2011 0527 Gay Sara DM || s foobinirmr el
Original Image Files (zip) 2011 0527 Gay Sara D o905 L :
oqr5 /dot €1 Mumber of Stakies - Absent: Y Replaced: C
Photo Legger Document 2011 0527 Gay Sara D A €2 Mumber of Stakes - Absent: Cl NA Replaced: 4 NA
e 4930 Bag 3 Numberof Stakes -Absent & HA Replaced: L
| Summary | Other Document 2011 0527 Gay Sara DMl nass Bal | Pt NumberofSiskes-Absent — Replaced: s
il P2:  Number of Stakes - Absent: W WA Replaced: W@ NA
Columns Filters Readme Notes 101{0 1300 P3:  Numbar of Stakes - Absent: w NA Replaced: [ HA
14io Arrl Point Data for n Transe oreline Change 1
. Find forms, pl (520 Dad Baaring to Inland Stake: jﬁ‘! *  (Obtainad from Site Sed-up Datashest)
[NESElEEE Buaring Inland Stake to Shorcline Stake: 110 " sacr 180" io Bwaring (o iniand Stk i the bearing i between 0° smd
TAQ® and sutirsct 1807 4 the baaring @ betwean 180" and 3607)
| 1 Herbaceous Marsh Cover Transect Length: 20 meters  (Obtainsd from Site Set-up Datasheet)
Datasheet 2011 Distance from Inland Stake lo Marsh Edge: éfg:g 1.5
2 Herbacecus Marsh Cover >10% Oil beyond 30m :  Yes [ Ne | L
Datasheet 2011 4 beyomd 30 m et sita astatiishment, o if evicenos of reoing, Ciftk Y63 or 0. IFno oling Deyond J0m, circie MA,
i Herbaceous Marsh Cover .
| Datasheet 2011 g Upon arrfval:
. S e B et Kinrals Eoher gl — - i 3 Dfeshore (12 m] losking inland (cersor af photo Jaft of cover piots) 100-000S
Datasheet 2011 Find Additional Collection Data available) OMshore (1-2 m) looking inkand (canter of phois scooss paint batwesn caver and procuctily plods]: -
|5 Herbaceous Marsh Cover @ Display all related information based Mot Defined Offshore {12 m) looking inken (canter of phatc ipht of oroducthoty pots) 100-H00E
Datashest 2011 on "Trip ID" During dlatar coRoction:
6 Herbaceous Marsh Cover Spartina atterniflora (no cq At shareline slake:
| Datasheet 2011 available ) Incking inland: _{00- DO0(e Inoking right: gﬂ-—‘ﬂ] Iosking Il M_
At Inland stake:
T Datshestaoty ot pemes wokingstoresars: (00 O0IT_ ookwg ot 100-QOIE  lookngen (0p-DOK  oskimiens |GU-RORO
T [} Find File Collections Ut doprte: .
Display links to all File Collections Offshone {1-2 m loaking inland foantar of phata o8 of cover plads) 100 -0035
for this record ©ffehore {1-2 m) kaaking inland {oenter of phota ascass poit belwesn covar and productivly piots): i

Offshora (1.2 mijlooking infand joantar of phalo right af praductity plote) | 10C- o33
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Keyword Search

()

4 €5 Search Data Keyword Search
o L3 L ]
g ‘periwinkld ‘X Search for DIVER data using keywords! |_=|Iter and sort the search results,
o then choose to run or edit a data query directly from the table.
= —
SEARCH Search T -
a ‘L‘ = Edit Query
= ield
% Eilter Results Collectior Field: Collection Form
= . Collection Value: Eigdler Crab and Periwinkle Site Visit/Set
[] Collection Form Cosochl
[ ] Collection Study Name Type: Environmental Data
I ;
o [_] Collection Workplan Collectior] B .
Data Category:
g () Common Name: Species Study Na poty=-]isparbiicsTvations
o p— Detail Level: |Overview =]
=) Workplan i i i i
o Overview - High level information about the
g Common available data, including activity name, data
= Value: clear Name: S classification, stations, and types of data collected.
1]
x - . .
Q Field Record - Unique records for each piece of
g Data Catedory: clear data collected in the field, such as individual
e samples, datasheets and photographs.
Environmental Data
) Photographs Result - Fields associated with the results of
[ Visual Observations sample lab analysis or measurements taken in the
field.
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NT & J

DATA & VISUALIZATION

WHAT'S NEW

Change Region: |Select aregion... '7'
Custom Query: ' DIVER EXPLORER DWH NATURAL RESOURCE DAMAGE ASSESSMENT DATA
{
=
E E Legend
Fields: (glEe p = Change Legend: | Callection Matrix ¥ |
s " y Collection Matrix
@ s
== . i i @ Visual Observation
Collection Stud Q ﬂ °
Cruise Leg — A .@OQ?CD
Cruise Name ' 2
@ o
& [o'fF, 0._ :
Data Classifica & .
Data Source
Source Type
(=] Field Data
20 km
Collection Matr |_|_|1o i
Collection Meth 9
Habitat Type
Options I
- ':
Organism ID Data Summary for Custom Query
The following is a summary of the DIVER Explorer query resuits. T ed on the query result data and is not updated with Table or Chart filters
Detail Level :  Data are presented at the | Overview : level.
Data Category :  Visual Observations Overview - High level information about the
available data, including activity name, data
Data Rows : 42 classification, stations, and types of data collectad.
Sample ID
- Field Record - Unique records for each piece of o )
data collected in the fild, such as individual
samples, datasheets and photographs. D CLEAR ‘ ‘ o RUN ‘
DATES SPATIAL J o\ J
Result - Fields associated with the results of
sample lab analysis or measurements taken in the
field.
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NATURAL RESOURCE DA

DATA & V

NOAA manages data associated w
hazardous waste releases, oil spill

nation’s coastal and marine resou

Deepwater Horizon
Restoration
Projects

monitoring da
information..

(3 Search Data in DIVER

DIVER EXPLORER

[ i ® "o &)
EoD on-

Summary
Option The above project description was revised from the description provided in the Phase | Early Restoration Plan to reflect that LSU Sea Grant will provide
technical direction for oyster hatchery activities and may choose not to relocate all of the oyster hatchery activities to the new facility (2014 Q3).
Resto

MNumber
MNumber

Summary

) from Louisiana State University to the Louisiana Department of Wildlife and Fisheries (2014 Q1).

DWH RESTORATION PROJECTS

Legend

Change Legend: | Project Stalus

ESRI Ocean Basemap

Dicaioak Diad

Project Details for Louisiana Oyster Cultch Project

owned by the Grand Isle Port Commission and leased by LDWF. Louisiana State University plans to construct an additional building at this site prior to -
construction of the hatchery Tacility; this building is not part of this Early Restoration Project. The footprint of the hatchery building is proposed to be
approximately 8400 sq ft. Parking will be available onsite. Oyster hatchery activities currently housed at the LDWF Research Lab in Grand Isle,

Louisiana will all or in part be relocated to the new hatchery building once it is constructed.

| | Project Modifications:
| | The above project description was revised from the description provided in the Phase | Early Restoration Plan to reflect that the leaseholder changed

The above project description was revised from the description provided in the Phase | Early Restoration Plan to reflect a change in the street name of
the oyster hatchery facility from 133 Port Drive to 133 LSU Drive (2014 Q3).

Component(s):
« Qyster Culich Placements
« Qyster Hatchery

Site Locatiol

Trustee Implementation Group(s):
« Louisiana

Implementing Trustes(s):
» Louisiana Coastal Protection and Restoration Authority (CPRA)
+ Louisiana Department of Wildlife & Fisheries (LDWF)

Restoration Type(s):
= Qysters

Restoration Phase:
Early Restoration Phase 1
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Change Legend: | Collction Matrix v |

Collection Matrix

+

Slurp

Wipe

Blank

Water
Semipermeable Membrane Device
QOther Matrices
Tissue

Floc

Tarball

Soll

Filter

oil

Net

Drilling Mud
Sediment

e 4

e o4

81233, 31.33775]

D i
o, I TN IR ) M o

Options

Data Summary for Custom Query
The follewing is a summary of the DIVER Expicrer query resuits. The s based on the query result data and is not updated with Table or Chart filfers.

Records Returned: 31809
*Number of records returned from a gf

sed on muttipie fieids and may not match result, event, or sample counts

Non-spatial Records : 53

Data Packages

oJ

<y ERDDAP

Easier access to scientific data
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DATA OVERVIEW

DEEPWATER HORIZON NRDA DATA

On April 20, 2010, an explosion on the Deepwater Horizon MC252 drilling

%

WHAT'S NEW

platform killed 11 workers and caused the rig to sink and leak oil into the Guilf of RS - - -"mf— = B

Mexico. The magnitude of this spill is something our nation had not seen Sbrnh & Query DWH Data in DIVER Explorer

before, causing significant impacts to wildlife and the fishing community along

the large coastal areas of Louisiana, Mississippi, Texas, Alabama, and Florida.

The Oil Pollution Act authorizes certain federal agencies, states, and Indian

tribes—collectively known as natural resource trustees—to evaluate the

impacts of the Deepwater Horizon (DWH) oil spill on natural resources. These Work Plans

trustees are responsible for studying the effects of the spill through a process The Trustees prepared Work Plans to
study potential injuries to different

natural resources across the Gulf. Each

known as Natural Resource Damage Assessment (NRDA). As part of this
process, scientists work together to identify potential injuries to natural
plan laid out the purpose of the study

Tesources and lost recreational uses, such as boating and beachcombing, .
and how the Trustees would achieve

Tesulting from the spill their assessment goals. Study designs

reflected input from experienced
Jf DIVER (DATA INTEGRATION VISUALIZATION EXPLORAT]  scientists and resource managers who
i specialize in studying oil spills and
natural resources in the Gulf. Most data
collected under these Work Plans are
available in DIVER and ERMA, or

through the National Centers for

DIVER serves as the public NOAA repository for data related to the DWH Trustees' NRDA efi
the site also includes historical (pre-2010) contaminant chemistry data for the onshore are;
chemistry data collected during the response efforts and by the respensible party, British F

public and are accessed through a query and mapping interface called DIVER Explorer Environmental Information archives.

ADDITIONAL DIVER DATA RESOURCES

Toxicity Studies

As part of the injury assessment, the
Trustees undertook a toxicity testing
program covering more than 40 species
of fish, aquatic invertebrates,
phytoplankton, reptiles, and birds. The
program tested effects on those coastal
and marine creatures from dispersants
and DWH oil from the well or the field,
including both floating slick cil and
oiled sediments collected at different
times post-spill. A full review of the
program is available as a technical
report (Morris et al. 2015). The results of

these studies are available to the public.

Data Packages

In addition to data available through
DIVER Explorer, NOAA compiled DWH-
related data packages and links to
external data sources. These data
packages and links cover a wide variety
of topics, including raw data from
recreational use surveys, links to
marine mammal and sea turtle data
sources, and instrument data from
research cruises.

Categories of Trustee NRDA data include Download Work Plans

Search & Export Toxicity Data

Download Data Packages

» Photographs of the emergency response, the ciled animals, plants, fish, and beaches;

Telemetry information collected from remote sensing devices such as transmitter data RELATED SITES
+ Field obhservations such as notes about the condition of animals found 1in the spill and e

« Instrument data such as water temperatures and salinity collected during the spill; and

« Sample results of laboratory analysis on tissue, sediment, oil, and water

NOAA's Office of Response and Restoration compiled links to relevant data sources and references regarding the
response, assessment, and restoration phases. Data sources include records of the spill trajectories, archive locations for
ﬂ plankton and marine mammal tissue samples, and extensive NOAA photo collections. The site includes a compilation of




DEEPWATER HORIZON NRDA DATA

NOAA'S DEEPWATER HORIZON TRUSTEE TOXICITY TESTING PROGRAM RESULTS

Build a New Toxicity Query

Filter | Species: Common v |

Filter: | Endpoint Class v |

Filter: - Select Field - hd
RUN Added Stressors

Endpoint Class

Expt #

Life Stage

Mixing Method

Renewal Regime

Selt Species: Common 1y access the data of interest. Click Run Query to view matching studies and export experimental data and related files.

Species: Latin
Test Duration
Abi Test Substance

Data Structure for Querying

%

WHAT'S NEW

Back to DWH NRDA I

RESET QUERY

. |Northern white shrimp/white shrimp -

Pacific Bluefin Tuna
Red drum
Red-joint fiddler/redjointed fiddler v
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Toxicity Data Dashboard

DEEPWATER HORIZON NRDA DATA [Backtonwnnnm

NOAA'S DEEPWATER HORIZON TRUSTEE TOXICITY TESTING PROGRAM RESULTS

Query Results < EDIT QUERY I EXPORT DATA FOR THESE STUDIES

Species: Common = "Red
Endpoint Class = "Cardiac]

udy Su 5 E Red drum (Sciaenops ocellatus); embryo; 24 hr
Slick A HEWAF B
Test 201
ECx represent dose at which effect is X% between modeled control and modeled maximum
ECz0= NA 95% Cl = (NA | NA)
Expt Test Wi ECsp = 546 95% Cl = (367; 701) Parameter Parameter Qu:
# Substance g Units Analyte Cot
200 \.S’Vealhered HEWA) =S -8 L toxpahs0 LTPTL -
ource =
(0il) = SUI
200 g\’ealhered HEWA § 5 L toxpah50 LT];I’L
ource = | o F
(0il) g o &£
201 Slick A HEWA} = £ L toxpah50  Not
(0ily 5 o E Def
201 Slick A HEWA] § © - 8 E L toxpah50  Not
(Oin) 25 o Def
202 SlickA  CEWA] = 2 L toxpah50  MA
(0il) &= o g
202 Slick A CEWA] § =] 5 toxpah50  MA
(0il) | g o
204 Disgeraant DISP T o /L corexit Not
COREXIT 28 - Def
500) = G
204 Dispersant DISP = o /L corexit Not
g(_‘s.ug%}EX\T o 5 Def
636  Slick A HEWA} e L toxpah50  AV(
(0il) | T T T T T T
636  Slick A HEWA} 0.1 1 10 100 1,000 10,000 L toxpah50  AV( «
)] TPAH50 (ug/) - unfiltered, time 0

4 1 »
Showing 1 to 53 of 53

1 R IR T I T e R TR T e e (L T e T e ey R
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DEEPWATER HORIZON NRDA DATA

Back to DWH NRDA

NOAA'S DEEPWATER HORIZON TRUSTEE TOXICITY TESTING PROGRAM RESULTS

Export Data < EDIT QUERY I < BACK TO RESULTS

Species: Common = "Red drum”
Endpoint Class = "Cardiac | Deformity | Growth”

Select Download Types al  none

Results
¥ Treatment mean results for each available time point and endpoint (bio_mean.csv)

L Individual replicate results for each available time point and endpoint (bio_rep.csv)

¥ Effect and Lethal Concentrations (EC/LCx) from modeled concentration-response curve (bio_stat csv)
) Details of modeled concentration-response curve (bio_stat detail.csv)

¥l Matched bioassay and analytical chemistry results (bio_chem.csv)

L Analytical chemistry and calculated results (full_chem.csv)

Supplemental Data
) Field-collected sample information (field_samp.csv)

) Test conditions (test_cond.csv)
UV exposure doses (uv_doses . csv)
) Water quality measurements (water_quality.csv)

) Chemistry notes (chem_notes.csv)

Metadata
All exports contain the following files for selected studies: Study Notes (study_notes txt), Study References (study_ref.csv), Field Definitions (field_definitions_csv),
Qualifier Definitions (qual_definitions.csv), and Metadata (DWH_Tox_ 15019115 html and DWH_Tox_ISO19115.xml).

EXPORT DATA
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In process and next steps

* Transitioning data holdings to NOAA NCEI Archive

— Data Attribution (data source- data packages)
— Digital Object Identifiers (discrete data package)

 Expanding Data Models and data exchange
— Restoration Monitoring Data
— Biological data model and templates

— Linkage with other data systems (e.g. GRIIDC) and
data models (e.g. I00S; Marine Mammals; Telemetry)

e Creating Data Services — exposing millions of
environmental data records directly (ERDDAP)
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DIVER Tools and Processes

e ETL Process: Pentaho Analytics
— Data Integration; Schemas; PostgreSQL/PostGlIS;

e Portal: Liferay; PostgreSQL; Drupal

FedRAMP
Cloud-based
Infrastructure

e Explorer Query Tool
— Custom Java APl and query engine
— MapServer/Openlayers
— Dojo Toolkit Javascript library
— MDX query language — Pentaho Community Edition
— PostgreSQL/PostGIS (AWS RDS);
— Redshift (AWS)
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