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The information in this presentation reflects the views of the author, and does not necessarily
reflect the official positions or policies of NOAA or the Department of Commerce.
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Presentatlon Overwew

Background on NRDA and Data Sources

Data sources, standards and needs

Data Warehouse and Common Data Models

Overview of flexible/scalable framework; Data Models and
standards; related information/data. Information Management
Portal and DIVER

Data Query and Delivery

Requirements that drive development of data discovery, query,
reporting and export tools- supporting scientific analysis and
reports for a Damage Assessment case
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Natural Resource Damage Assessment (NRDA)

Preassessment Screen (exposure assessment)

Restoration Planning
* Field Studies
e Data Evaluation
* Modeling
* Injury
* Quantification

Restoration Implementation



Shoreline Data

5D Marine Mammal &
N AN Turtle Assessment

Seafood Safety

Telemetry Data
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ECOSYSTEM POTENTIAL OIL IMPACT
surface oil

Wetlands ! e o . Wetlands

Saltwater marshe: / e b 4 d \\_ Oiled, degraded

rovide spawnin
ﬁabitat fcfr foragg
and other species,
refuge area for
juvenile fish and birds,
nursery area for
crab, shrimp, oysters

' 3 Oysters/gnd 7 NI X - or eroding marsh
? - nearshore benf 4 i 4 < may reduce productivity

Nearshore Benthos

Tarmats and oil in sediments
may reduce benthicdaroductivity
and may affect food web

Nearshore Benthos ¢ 722 A
Oyster beds, seagrass beds, | j/’f/ s - deep oil plume
and mudfiats. o

Production area for crabs,

shrimp, fish Photic Zone

Surface and dispersed oil
may affect base of food web;
larval fish are particularl
sensitive to effects of oiling

Photic Zone

Layer of Gulf waters

that sunliﬁht can penetrate
-- generally 200-300 feet
from the surface

Top Predators

Predators may be affected

by degradation of food web,

and by direct health effects from oiling

Top Predators
Marine mammals, tuna, birds

Deep Benthos
Cold seep organisms, deep water coral,
contribute system-wide biodiversity

Deep Benthos

Destruction of long-lived deep corals
may reduce biodiversity

and deep ocean productivity
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Natural Resource Damage Assessment Data

e Vast amount of NRDA and Response data
collected under different authorities, different
formats, different destinations and
management

* NOAA OR&R and partners were part of key
NRDA and Response data streams early and

adopted/adapted/created data flow
processes.
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File Collections
(aka NOAANRDA website)

DIVER_Explorer_2015_03_03_shoreline_obsshoreli g hcoverplotfall2013.csv - Microsoft Excel =
Home Insert Page Layout Formulas Data New Tab Review View Developer Acrobat [ o o R
= & cut Calibri S - AT A S Wrap Text General - ﬂ H Normal Bad "- §< = Autosum - A? [ﬁ
= 53 Copy ~ - A =2l —_— D Fill ~ Z
Paste ) B 7 U- o ENAE Merge & Center ~ ~ 9, s | <0 .00 Conditional Format | Good Neutral —| | Insert Delete Fcrmat Sort & Find &
4 ~___ < Format Painter - B - ER Merge & Center S & % >0 Eormatting + as Table » M - - v & Clear ~ Filter  Select~
] Number ] Styles Cells Editing
& DIVER Explorer - Informat X | & MC252 - Deepwater Horiz X / @ https://files.nosanrda.org X
C' 8 httpsy/files.noaanrda.org/workgroups/twg-shoreline.nsf/0/728A48A3398 A28¢
v
O / /r > foaoza: Coa ulwnh»deu:.:;':‘hﬁ 4 L o K L ) i < & @ R S T Y v -
o 51 e n . . . 117 117 . | —
s h’m” P ST - [m:‘ Ewen i  RedOther TedHabitat T ‘WateronlWateronlWateronll. gr groveD is Veg. Oilin|Veg. Oilin|Total Live|Total Dea{Total Veg{Bog
oastal Wetl t - -Up . T .
= —— - i3 T = | nt DriMiko Nonl .2 Vac | 2 5lem o|NA oluw o|NA 60| 20
| 2 | Sitelo: 351 § Deepwater Honzon oeme, Be 0.5|NA 0.5 0 0|NA 45 3 48
i FRAMESCO St
B Information Management Portal seach| B
47| Other Team Manbm/wmamw NA 0.5{uw NA NA 10| 10 20
(any_&um_guw&_\h.;), Home Communities - Find Data and Documents - [Ke IR TR E GO News - Help 0] 0 0.5 0] 0 0 70 5 75 3
" _site / Sta suw
Information Management Portal » Contribute Data and Documents » Add File Collection NA 0.5 0 0 0 55 20 75
‘ [ Abaat M| 0 0 1 0 0 0 90, 1 91
/ Absent Ll . 0 0 0 0 0 0 90 0 90
Sul 2022 Maseh e Stutu | (Pilisgp/ Moosst—=S8) Lbek 0.5 0 0.5 0 0 0 30) 5 85
3 Mangrove Marsh Cover Plot Datasheet Fall 2013 - .
Extent of Horlzon! 0.5 0 0.5 0 0 0 60 5 65 |
Wplotfulyen gy Unvasdated NA 0.5[uw NA NA 10 1 11
 in scanned PDF ?D]D.Q 0 0 0 0 0 0 85 10 95
- (043 A0 0.5|NA 0.5 0 o[NA 35 1 36
1= = ) | 0 0 oluw 0 0 70 2 72
Point Data for . . 0| 0 1 0| 0 0 45 5 50
7 | BearingtoinlandStake: ____©  * (Obtaln " =
8 | Bearing Inland Stake to Shoreline Stake: (RO *  Samplor Team Code z 0 0 1 0 0 0 75 5 80
| Data Recorder/Affilation Gary Peterson (IECNOAA) 0 0 0.5 0 0 0 70 1 71
9 | Transectlength: 20 meters (Obtained ther Team Members/Atflation:  Francesco Scamonin (AISNOAA), Frank Cuccio (Shaw/CPRALA), Devin Oshier (ShawiCPRALA), Bob Nailon (Cardno
10 | Distance from Inland Stake to Marsh Edge: _LS_LL ENTRIX/BP). Lindsey Potaskl (Carano ENTRIX/EP
o § ] Habitat Type/Plot IC c1 ®c2 'c3 NA NA uw NA NA 0 ol
1 Distribution Beyond race POrac Water on Marsh: Yes * Nc Depth: NAcm
| Intand Stake (circle one): (<1%) (1-101 NA NA NA *see NA NA 0 Y 0
Note: If ‘Trace (<1%) or ‘NA”is circled in line 11, enter] | Olling Impact Extent 0|NA 0 0 0[NA 40 1 41
12| O Distance from Intand Stake: _NA_ meters "fbfs Mangrove Vegetation Condition orove A 00050102030 NA 0 0 0.5 0 0 ol 65 3 63
BN ]_unonw}v——_vul: = p— — | §VA;:::;V‘4.‘ Vegetation Condition Index sangrove Seedling ®0 0510203 0NA NA 1] olna NA 25 10 35
‘Offshore (1-2 m) looking intand (center of photo right of ¢ Domimant Herbaceous Species Vegetation Condition Index 0®0501 0203 0NA 0.5 0 0.5 0| 0 0 15 5 20
Offshore (1-2 m) looking inland (center of photo access po  Sediment Surface Ofling Coverage (%) 3 0 oslow 0 0 5 5y 27
" Adulit Tree Veg. Olling Extent Index A
| 14] During data collection: P X - 0 0.5/uw NA 0 3 0 3
At shoreline stake: Seediing Veg. Oiing Extent Index [ 051 0203 0NA
ing i s o h: 09 0.5 0.5 0.5 0 0 0 1
At ::::‘,:::" —10  looking rght Plotwide Vegetation Information 1m X 4m - - = = —
looking shoreward 12 looking right: __1}  Total Live Cover (%) P Boom Cover (%) 0 i
15| Upon departure: Total Dead Cover (% 3 Mangrove Average Live Canop) 100
Offshore (1-2 m) looking inland (center of photo right of e« Tolal Vegetative Cover (%) 63 Dominant Herbaceous Species e Canopy Height 27 v
| Offshore (1-2 m) looking inland (center of photo access po
Notes: JQ*
Party G )
state Reprosentative/Attiation: _Lyny /7 I/MM!) » .
Federal Representative/Affiliation: /& 4 ___, Au .lu fo]uJi 5
— adas adaton - EN 2
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1.5 years into
NRDA case

Preliminary Measures and Dimensions; Priority of "Questions to Answer"; Data Sources that can be used to Answer Questions
"5) E Dimensions
© 3 (Ways to slice the Question)
9 c
) K
S E Measures % § - .
E g. (ThelQliashanlialAnswen) g E = . Current Data Warehouse Pulling Data From:
s = g ERRE:
- EEEEREEEEEEE
El 8 § 55| 2| 2| g 2 £ & § &=
Elalol ATl Gl &Sl s|ol Al Tl Al 8
1 |Contaminant Lab Results XEX XX XX XX X | X | X|X]| X Malidated EDD, QM
2 |Observation Data XXX XXX X]X XX X|X nn.org
3 _JAdditional Lab Data Results XIXIX X X]X]X]X X | X|X|X]|Xhn.org, 50+ labs
4 |Response Activities Count and Duration | X | X | X X | X X X Spatial Data Team
5 [species Count X| X]| X XX X]|X X X Observation (nn.org), Telemetry
6 Multiple: NODC, Source, Database per Instrument (Currently
Instrument Results X | X]| X XX X|X X | X | X | X does not exist)
TBD:
- Photographs (Photologger)
- Video Clips (TBD-"Kaltura?")
- Acoustic Clips (TBD-"Kaltura?")
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Data Warehouse Approach

Ingest Data

Bring in data from different sources; flexible and scalable

Adopt or adapt existing standards; develop and document
new standards

Manage structured and unstructured data/information
Litigation quality
Documented processes

Relate Information

Examples: samples and observations; field data and
photographs; laboratory packages

9
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DIVER Overview

Data Integration, Visualization, Exploration and
Reporting

DIVER is a data warehouse and query application
developed by NOAA. The DIVER approach integrates
and standardizes datasets so users can query across
data holdings and download information and results.
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Data Deliverables

Laboratory data example
* Full Laboratory packages
* Validation packages

e Either receive in template (Electronic Data
Deliverable) specified by QAPP or coordinate
with laboratory

e Sample cross-walk may be necessary to
resolve Field/Chain of Custody/Laboratory
identifiers
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Common Data Model Examples (schemas)

Samples: chemistry (NRDA, Response-EPA
Scribe, historical), biological data, forensics...

Oceanographic: cruise-collected sensor data

Observations: shoreline, marsh, birds and
mammals

Telemetry: location tracking devices
Photographs: keywords, location

Restoration data: potential and implemented
projects
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Simpliﬁed Data Flow: Samples
Data Management and Review

Data Query

)[ Data Warehouse \ { ————————— ~

— DYVER) .

— E—

Transcription

v

Provisional

Management

\
Other Data I

|
Validated | S — !
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Data Warehouse and Standardization

Collate Source Apply Business Intelligence / DIVER DIVER
Data —> ETL * Methods —> Data Warehouse —> Explorer
Data Integration Visualization, Exploration,

and Reporting

DIVER'S
Steps include: COMMON DATA MODELS

1. Define the common model
2. Accommodate additional data

3. STANDARDIZE

4. Incorporate QA/QC, Validation

. Visualization (ERMA, GIS) Export
and Auditing

N T S VS —" i y—
l'/ RM A Deeprwater Hosteon MC252 -
Irborraarson | Hebo | Bacem: Lagont
n ) [ T 1 )<
< 'k .
v [ —
s . =~ 4, Paspome
) Se v e -
\) g : k Mgy Campee 2 L

* Data for analysis
* Reports

* Technical Memos
* Publications

* Litigation

* Distribution

*Extract-Transform-Load
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DIVER: Information Management Portal

* Centralized location for case/incident
information management

— Evolving to meet needs

— Uses industry-standard tools including Open
Source Liferay Portal Web Platform
e Liferay Portal:

http://www.liferay.com/products/liferay-portal/
overview

e Also used by NWS VLab (Virtual Lab Development):
https://vlab.ncep.noaa.gov/. We are talking monthly.




@ Deepwater Horizon

Information Management Portal

@

. EEINEE Communities Find Data and Docul

Information Management Portal » Home

Contribute Data and Documents
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Welcome, Benjamin Shorr | C

Search ‘

News Help

I Quick Links
I _g_\‘ DIVER Explorer

S Query and export available data and metadata. Interact
with the data through maps, charts and tables

DIVER Reports + Dashboards

Generate on-screen views of the data in chart or table
form based on pre-set queries.

Resource Catalog

Access documents and information-sharing pages. To
access Workplan information, visit the Workplans List
page

Help Documents
Find documents that provide assistance for DIVER and
the DWH Information Management Portal users.

@

Litigation Hold Training
A Access training materials, PowerPoint Slide Show, and
Staff and Contractor Survey

I Announcements

- Data | Incident = System

Data Updates - Summary Report

Trustee All  Jan 28, 2015

Mark as Read

DIVER Explorer updates made on January 27, 2015 include new Contaminant
Chemistry results from Query Manager, and revisions made to the following
Workplans

« Fish, Blue Crab Megalopae Plan: 9 samples with new results.

« Nearshore Sediment and Water, Nearshore Sediment and Water
Preassessment Sampling for Louisiana: 32 samples with new results, one
sample had updates made to the upper and lower depth values

SAV, Tier 2 Workplan: 6 samples with prior results had qualifier code
values updated

SAV, Tier 3 Workplan: 15 samples with prior results had qualifier code
values updated

DIVER Data Updates - Summary Report 'arkasRead

Trustee All  Jan 9, 2015

DIVER Explorer updates made on January 8, 2015 include changes made to
the following Workplans

« Marine Mammals and Turtles, Dolphin Health Assessment 2013: 164
samples with new results

« Opyster, Oyster Sampling Plan: 1 sample with new results

ENN

s oy Y

N | Assessment and Restoration Division )

* “Wiki”-type communities for team
Collaboration

« Communicate Updates and
Schedule

* Data Submittal (laboratories,
analysis, processed)

Data Query and Reporting Tools

Help and Training
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DIVER Explorer Application

Queries: Guided, Custom & Saved

Download Data Packages

Map & Legend
Query by Shape
Data Summary
Data Tables
Charts

Photos
Metadata
Study Notes
Export

Start Your Query

Guided Queries

Designed to present results
and data with specialized
output formats. Dive into

analysis!

Qe g & R GG .
i o, § &5 o - 7Y Save Map Data ¥
8 o 21 E Birmingham_ - R e ¢ ,wr,
4 »  Atlanta CAROLINA
Dallas ALABAMA \caonsx:\\“ ;
SSISSIPF ] et
ASTA ‘»

LoursiaNa € 0
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DIVER Explorer: Guided Queries
Select a Guided Query. k

Field O Edit Query Filters

Data Sta
Field O

Guided Query: Contaminant Chemistry Results » Single Contaminant Results » Sediment | Show Query Summary |

4 2 Depth Category & @ Analysis Status & | QM Reporting Standard & = Source Type & Analysis Type & | Analysis & New Filter x p 54

Statio Field List: (] | values List: = Selected Values (1):
Basic Search by field or source name Enter text in the field to quickly find values Click on a value to remove from the query
Station
Single 4/9-Methylphenanthrene “ | Benzo(a)pyrene
Basic [Samples] [Samples]
Multig Single 9-Methylphenanthrene
Calcu [Samples]
Expor q Acenaphthene
po Tis! [Samples]
Compare oil Acenaphthylene
b Anthracene
Results: Multip [Samples]
Calcul | CaselActivity Benzo(a)anthracene
finstuments, Photographs, Samples, Telemetry, Visua! [Samples]
Export Observations]
Benzo(a)fluocranthene
Compare Clent ID [Samples]
f - Benzo(a)pyrene ¢
[Samples]
Collection Form
i Phofographs, Samples, Te v, Visual Benzo(b)fluoranthene
Obsenations] [Samples]
v v

" @ Back | “E Date Range : No range selected ‘ 1 <7 Depth Range : No range selected . | [E] Cancel ‘ ' @ Run Query A
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DIVER Explorer: Dashboard Approach

Query Filters -

Analysis Category = "Contaminant Chemistry” —
QM Matrix = "Sediment” ‘ Y Edit Query Filters ‘

Result Type = "Result"

Depth Category = "Surface Sediment” R
Analysis Status = "Results Available” ‘ Q Return to Start ‘
QM Reporting Standard = "Standard Reporting Units”

Source Type = "DWH Trustee NRDA"

Analysis Type = "PAH"

Analysis = "Benzo(a)pyrene”
Display Results By: | Concentraton v Legend Symbology.
¢ Cige s e g 2 “ans Columbus” '+ ¥t 5
(| 4 9 T(ﬁ e D Ej.‘”’l.:dimapolis' 3 0 5 6 Save Map Data v Concentration : Benzo(a)pyrene (PPB)
# '~ SaintLouis’ Cincinnati 3" ington, D.C. o Below Detection Limit (DL < 1.22)

UNITED Below Detection Limit (1.22 < DL < 9.33)
Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

®S®000

Summary Table Charts Metadata  Study Notes Export

Save Query Options

Data Summary for Contaminant Chemistry Results » Single Contaminant Results » Sediment

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 Chartfilters.
Records Returned : 5,802

Number of records

ed from & query is based on multiple fields and may not match resut, event, or sample c

Non-spatial Records : 0
Number of Unique Sample IDs : 5,151

Workgroup:  Chemistry, Deep Water Benthic, Fish, Nearshore Sediment and Water, Other Tasking Agency, Oyster, SAV, Shallow Water Coral,
Shoreline, Water Column

Workplan: 2011 Oyster Quadrat and Sediment Sampling Plan, C' Marsh o Cleanup Fall 2011, C' Marsh Pt
Cleanup Areas-February 2011, Coastal Wetland Vegetation Plan Fall 2010, Coastal Wetland Vegetation Plan Fall 2011, Coastal
Wetland Vegetation Plan Fall 2012, Coastal Wetland Vegetation Plan Fall 2013, Coastal Wetland Vegetation Plan Spring 2011
Cooperative Research Cruise, Deep Benthic Camera Trap, Fish Kill Investigation Plan, Forensic Oil, Freshwater/Brackish

Station/Site : 100, 1001, 1003, 1005, 1015, 1016, 1017, 1028, 1041, 1045, 1048, 1052, 1064, 1090, 1094, 1095, 1101, 1109, 1166, 1167, 1169,
1171,1173, 1178, 1179, 1181, 1183, 1188, 1192, 1193, 1197, 12, 120, 1215, 1216, 1219, 122, 1245, 1246, 1267, 1272, 1280
1288, 129, 13, 1308, 1326, 1328, 1353, 1356, 1357, 1358, 136, 1361, 1362, 1363, 1364, 1365, 1366, 1367, 1378, 1386, 1390,
141, 1441, 1445 1450, 1464, 1478, 1491, 1409, 15,150, 151, 1544, 1565, 1567, 1576, 159, 1612, 1623, 1706, 1714, 1777 750




DIVER Explorer: Dashboard Approach

Query Filters
Analysis Category = "Contaminant Chemistry” e
QM Matrix = "Sediment" ‘ Y Edit Query Filters ‘
Result Type = "Result" - ]
Depth Category = "Surface Sediment” R
Analysis Status = "Results Available” ‘ Q Return to Start ‘
QM Reporting Standard = "Standard Reporting Units” -
Source Type = "DWH Trustee NRDA"
Analysis Type = "PAH"
Analysis = "Benzo(a)pyrene”

Display Results By: | Concentration v Legend Symbology

“ansas Columbus’ '3 %1
& E"Ymdmapons
»~  SaintLouis

UNTTED

Concentration : Benzo(a)pyrene (PPB)

Below Detection Limit (DL < 1.22)

Below Detection Limit (1.22 = DL < 9.33)
Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

®S®000

Summary Table Charts Metadata  Study Notes Export

Columns Filters Additional Information Download

5,802 of 5,802 rows displayed

Sharing Status | Workgroup Collection Workplan Collection Study Name s e
I e U e
2 Publicly Available | Chemistry Forensic Oi e e S 001
3 Publicly Available Chemistry Forensic Oil ggfg" -Forensic Oil Sampling 03 Ff S001
4 Publicly Available Chemistry Forensic Oil %‘fg’“F°’°"’k Oil Sampiing 03 Ff S001
5 Pubiicly Available | Chemistry Forensic Ol ggfg*'“’e"“ Ol Sampiing 03 Ff 001
6 Pubiicly Available | Chemistry Forensic Ol ggfg*":‘”e"“ Ol Sampiing 03 Ff S001
7 Pubiicly Available | Chemistry Forensic Ol ‘::[;‘f[;“":"’e"’” Ol Sampiing 03 Ff 001
8 Pubicly Available | Chemistry Forensic Ol ‘_fé‘f[')'*""”e"s" Ol Samping 04 Fd S001
9 Pubicly Available | Chemistry Forensic Ol ggfg*"“”é"s“ Ol Sampiing 04 Fd 5001
Publicly Available | Chemistry Forensic Oi e oamang U Fd s001
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DIVER Explorer: Dashboard Approach

QM Matrix = "Sediment” ‘ \y EditQuery Fiters ‘
Result Type = "Result"

Depth Category = "Surface Sediment” R
Analysis Status = "Results Available” ‘ Q Return to Start ‘
QM Reporting Standard = "Standard Reporting Units”

Source Type = "DWH Trustee NRDA"

Analysis Type = "PAH"

Analysis = "Benzo(a)pyrene”

Display Results By: | Concentration v | Legend Symbology

g iy PRI
wer “ansas Colurrbus 4 o

!;3 & E ity mdmapoh’ b o il Save Map Da v L Concentration : Benzo(a)pyrene (PPB)

w»  SaintLouis’ 2 ington, D.C. - & Below Detection Limit (DL < 1.22)
u NITED il Below Detection Limit (122 < DL < 9.33)

Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

®S®000

Summary Table Charts Metadata  Study Notes Export

Columns Filters Additional Information ownload

5,802 of 5,802 rows displayed Find forms, photos or other information for <

y the selected record.

# Sharing Status Collection Study Name s o ey
e 1
2 Publicly Available I By e e e fgfg“":”’"’k Oil Sampiing 03 5001
3 Publicly Available C ) fgfg" -Forensic Oil Sampling 03 Ff S001
Find File Collections —
4 Pubiicly Available C Display links to all File Collections ghem—-Fovensic Oil Sampling 03 P s001
for this record 2010
5 Publicly Available | C File ngg*'“’e"“ Ol Sampiing 03 Ff 001
6 Pubiicly Available | C ngg*":‘”e"“ Ol Sampiing 03 Ff S001
7 Publicly Available | C ngg*""”e"’” Ol Sampiing 03 Ff 001
8 Pubicly Available | C e Eé‘fg*""”e"s” GlSemning G Fd 001
- Chem--Forensic Oil Sampling 04
9 Publicly Available | € . S Fd 001
v Download Lab Files 2010
Directdownload of laboratory files 1
. Publely Avalable | 0 Chem--Forensic Oil Sampling 04 = ey .
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DIVER Explorer: Dashboard Approach

Query Filters
Analysis Category = "Contaminant Chemistry”
QM Matrix = "Sediment”

| & EditQuery Filters

File Collections for Sample Trip ID 1388

The following file collections are available for sample trip id 1388.

Source Trip Date Status List of files Cruise Leg
Samples 10-30-2010 Inserted FSF  2010_1030_Richardson_Alec_FieldCollectionForms_DM.xls_QAQC.rf 13.1 KB
database 2010_1031_Richardson_Alec FlomCoIIe*tmnForme_Dl‘.vl‘,-:Is 937.0 KB
— 2010_1031_Richardson_Alec_L ook_DM1
2010_1031_Richardson_Alec_Waybills_ “DM1
2010_1031_Ric h?r’i:on_a\ev_Fm\L,O(ﬁ_Dl1 mf 3.9MB
2010_1030_Richardson_Alec_FieldCollectionForms_DM.xIs 1.0 MB
2010_1031_Richardson_Alec_AccessioningReadMe_DM1.pdf 44 4 KB
2010_1031_Richardson_Alec_FieldCollectionForms_DM.xls 937.0 KB
2010_1031_Richardson_Alec_FieldCollectionForms_DM.xls_QAQC.rif 4.1 KB
2010_1030_Richardson_Alec_SampleReadMe_DM.pdf 34.8
Visual 10-30-2010 Unvalidated  2010_1031_Richardson_Alec_FieldDataForms_DM.pdf 1.7 M
Observations 2010_1031_Richardson_Alec_Nonanalytical COC DHp’if 740.3 KB
2010_1031_Richardson_Alec_GPX_DM.gpx 303.5 KB
2010_1031_Richardson_Alec_GDB_DM.gdb 55.7 KB
2010_1031_Richardson_Alec_Photos_DM1.zip 105.9 MB
2010_1031_Richardson_Alec_Photologger_DM1.pdf 45.9 KB
2010_1031_Richardson_Alec_ReadMe_DM1.pdf 48.1 KB
| Close |
e e 2070
7 Publicly Available | C Find Electronic Data Form Soem--Forensic Oi Samping 03 | ¢ 001
8 Publicly Available ¢ 5“ :; ':, 77 ggfg»-Forensxons,amplmgm Fd 001
9 Pubiicly Available g[;‘fg*":"’é“s" Ol Sampiing 04 Fd 5001

4
. Download Lab Files
Direct download of laboratory files -
10 Publicly Available c b7 Chem-—Forensic Ol Samping 04

Fd

S001
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DIVER Explorer: Dashboard Approach

& DIVER Explorer - Informati X J i) https://files.noaanrda.org x Y\

les.noaanrda.org/workgroups/twg-chemistry.nsf/0/8DCBI6B92A79C02C862577D9I0080BAIF/$FILE/2010_1031_Richarc 3¢ | =

—— , —
: Herire, lnomehe S cosb? Harbrs Erlayi 115 2 L Time | GFS Waypud sl P
File C cite m-T3Y 336 226 ' ’ 49 GPSemit f:::.’w"e'l.ﬂ 2 afe ltflen _Time
— Team n-m/..:-)- .(') Plec Rickardsen(Cr1/NoAR)- 2IN-EE 3338 293 6P ent (mmpde T Site
@ Gury Taceh(Shaw-th) e e lus) w7
The @ Shane Cantrell(Catrix)- 0L calqe) W 32 Ss 2asety ey
Introments- > " ar. -2 ¥3e2y
Larm.n CPs- BPEPSE2 c-2fse) ~— 33 15 29as¢cta ll-es
Pugital cameras - BPCARGE ank BPCAD-32 w2 ) Hizo Y2
Sal SPOT tracker NORA NRPA SSTT 1y o3 c3Ge) (12039 cop 248sery Ay
Rudic- oty RAMG-YY and NoRA NROA VeF3 16 fef(us) ilzs -ETE302T
! Box- NGAA NRPA 22 S oo pafae) n-as <= See3 o
. Salellite pheone- BPSAT_S- YBe-2(3-USC ) TS T¥¥.¥3023 <
i H;fer depactvre-osiee | 2, 35 3 298583 (-
'ﬁ«;... aerivad- 0€36 Placine departore.0n.5¢ 104 P3(vs) it-23 ~2E X323 .
Sde™  Grid it len ;;:"g:"(‘r) Arrival Depetoce 105 P3(5c) .23 37 P-t 299se¥l 123,
A;*::.,':t - , foas fods 0109 Byfacaky) na&': TS
©339  LAANYY 298s04q -8E.37 (0-Sel. e 136 WM
Vis 33¢ CAAHYY 2984779 -BEB306Q  mene (350 1T7.00  lio bt P(rce)(a) 1228
Ob P86 LAAMNY 2a8v2gq ~EEB2BEI A0-00C 123¢ (B X P-3zeqses o2
| Ambegjack 1845 i REE3025
¢
o Jun ke photes-
Plt Tome il s o] Tome 6% bunypeints
() Fi3s M Ces vt a sy (i el Iyl fact flon!
c-2(2) ><“‘¢' 203 6P wact el 3% Site
¢3(z) s [ sstes ez
I e-1(2) 11-35 115 sS5-rght 42 38 S5 2999179
F2(2) ak. | o ss_(eft ITE ~¥T X307
23(2) s 117 Isdess IN-e2 39 TS z99WTss
! 1218 offshure i1.00 ~ELIEY

Sab oo o el - s () 32 caluc) NP7 ot saainis




NOAA | Office of Response and Restorﬂlon | Assessment and Restoratlon Division

: .J,

. 8 g R B

DIVER Explorer: Dashboard Approach

QM Matrix = "Sediment" ‘ Y Edit Query Filters ‘
Result Type = "Result" - ]
Depth Category = "Surface Sediment” R
Analysis Status = "Results Available” ‘ Q Return to Start ‘
QM Reporting Standard = "Standard Reporting Units” -
Source Type = "DWH Trustee NRDA"

Analysis Type = "PAH"

Analysis = "Benzo(a)pyrene”
Display Results By: | Concentration v | Legend | Symbology
p—CEE “ansas Colurrbus"'“"""?’" 4 oy Lo .
(ﬁ & & iy mdmapoh’ & jlag| Save Map Data ~ ||~ Concentration : Benzo(apyrene (PPB)
2 w»  SaintLouis’ 2 1 ington, D.C. Sy + Below Detection Limit (DL < 1.22)
u NITED il Below Detection Limit (122 < DL < 9.33)

Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

®S®000

Summary Table Charts Metadata  Study Notes Export

Clicking on any pie or bar chart section will apply a filter to the Table tab. Charts are provided for the following fields: Collection Matrix, Workgroup, Concentration.

Chart fiters are not stacked and will override all other fiters currently on the table.

Records by Collection Matrix .E] Records by Workgroup

Water [Ewater Column
viater -| 215802 [0.034%] 53415802 [9.20%)]
Floc [T shoreline
415802 [0.069%] 2602/ 5802 [44.85%)
Witissue [l shallow Water Coral
Fioc 215802 0.034%] 155802 [0.259%)
[soit 44.85% SAV
18465802 [31.82%] 111/5802[1.91%]
Tesos Sediment Woyster
3919/ 5802 [67.55%] 601 /5802 [10.36%)
WTarban [[Jother Tasking Agency
295802 [0.500%] sosw, 156/5802[269%
Soil 0.26% : [ Nearshore Sediment and
A Water
10.36% 4505802 [7.76%
1735% [lIFish
Sedment 2.69%
7.76% 1009 / 5802 [17.39%]
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DIVER Explorer: Dashboard Approach
22‘l%.”mi;?"‘a”""a"‘°”em’s‘"’" \M\ A

Result Type = "Result"

Depth Category = "Surface Sediment” R
Analysis Status = "Results Available” ‘ Q Return to Start ‘
QM Reporting Standard = "Standard Reporting Units”

Source Type = "DWH Trustee NRDA"

Analysis Type = "PAH"

Analysis = "Benzo(a)pyrene”

Display Results By: | Concentration v | Legend Symbology

“aisas | Columbug Mg e -
E] Ewmd....pons : o SaveapData = | Concenvatin: Benzoapyrene (°PE)

Below Detection Limit (DL < 1.22)

Below Detection Limit (1.22 < DL < 9.33)
Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

»  SaintLouis®
1T EB
A TES

mC
=2
®S®000

Summary Table Charts Metadata = Study Notes Export

Query Detalils

Analysis Category = "Contaminant Chemistry”

QM Matrix = "Sediment”

Result Type = "Result"

Depth Category = "Surface Sediment"

Analysis Status = "Results Available”

QM Reporting Standard = "Standard Reporting Units”
Source Type = "DWH Trustee NRDA"

Analysis Type = "PAH"

Analysis = "Benzo(a)pyrene”

Data Details

DIVER Dataset Update Date

Samples - DWH NOAA NRDA 2014-10-21




DIVER Explorer: Dashboard Approach

Query Filters
Analysis Category = "Contaminant Chemistry” e
QM Matrix = "Sediment" ‘ Y Edit Query Filters ‘
Result Type = "Result" - ]
Depth Category = "Surface Sediment” R
Analysis Status = "Results Available” ‘ Q Return to Start ‘
QM Reporting Standard = "Standard Reporting Units” -
Source Type = "DWH Trustee NRDA"
Analysis Type = "PAH"
Analysis = "Benzo(a)pyrene”

Display Results By: | Concentration v Legend Symbology

“ansas Columbus’ '3 %1
& E"Ymdmapons
»~  SaintLouis

UNTTED

Concentration : Benzo(a)pyrene (PPB)

Below Detection Limit (DL < 1.22)

Below Detection Limit (1.22 = DL < 9.33)
Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

®S®000

Summary Table Charts Metadata = Study Notes Export

s Cruise Dec 4-15 2010 [A]] j

DATA SOURCE

Data were compiled from surveys conducted in the Gulf of Mexico. Data were compiled from NewFields Environmental Forensics Practice, LLC (Alpha) lab
electronic data. The following SDGs (QC Batches) have been incorporated into the database: 1012123, 1012125, 1012132, 1012134, 1012135, 1012137,
1012138, 1012140, 1108135, 1108136. The data sets were for samples collected from Atlantis Cruise Dec 4-15 2010.

DATA COLLECTION PURPOSE

Natural Resource Damage Assessment

DATA USE QUALIFICATION

Values for concentration and detection limit should be interpreted to 3 significant figures. Values for reporting limits should be interpreted to 1 significant

figure.

STUDY

This study includes the following data: Water chemistry (SLURP filter samples and one water [flocculant] sample); Sediment surface and subsurface
chemistry (cores); and Tissue chemistry. There was also one 'slurped fluff sample reported in solid units stored in smptar/chemtar tables.
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DIVER Explorer: Dashboard Approach

‘ y EditQuery Fiters ‘
Result Type = "Result"

Depth Category = "Surface Sediment”

Analysis Status = "Results Available”

QM Reporting Standard = "Standard Reporting Units”
Source Type = "DWH Trustee NRDA"

Analysis Type = "PAH"

Analysis = "Benzo(a)pyrene”

‘ @ Retum to Start ‘

Display Results By: | Concentration v Legend Symbology

¢ Ciggss i g > o Colombust :
\‘. ) : TG & & Ej‘""l‘nselianapolios: e 5 b Concentration : Benzo(a)pyrene (PPB)
4 ) 2 o 5
‘ »  SaintLouis’ Cincinnati -

Below Detection Limit (DL < 1.22)

Below Detection Limit (1.22 = DL < 9.33)
Below Detection Limit (DL = 9.33)
Concentration < 1.22

122 = Concentration < 9.33
Concentration = 9.33

UNTTED

®S®000

ey
12.5130

Summary Table Charts Metadata  Study Notes Export

Export Type Download

Export provides flexibility to choose fields and related data for inclusion in your export package. You can choose Basic Export which matches the fields in Table result,

or Advanced Export with an expanded set of fields. In the export package, data is split out into separate tables by source data model and metadata and study notes
are included

Fiters from Table or Charts sections are not applied; You add fiters in the Query Fitters and rerun your query or downioad fitered table results directly on the Table tab

Export Type: Advanced Export Export Details:

Dataset

This option includes more fields and may
change the number of records and level of
detail in your exported results. Data is split
into separate tables by source data model
and metadata and study notes are
included Study Notes

Samples

Additional Information:
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g ¢ Standard Query Shapes
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Units: Geometry: M Polygon - Geodesic Area: 1,270.17 sq mi ‘ [ [x] cancel ][ B> Run Query ]




DIVER Explorer: Export

Query Filters
Analysis Category = "Contaminant Chemistry”

Source Type = "DWH Trustee NRDA" ’ Y Edit Query Filters ‘
QM Matrix = "Field Blank™ | "Oil" | "Sediment" | "Tissue" | “Water"

’ £ Return to Start ‘

Display Resuits By: | QM Matrix v Legend

Save Map Data v QM Matrix
KML (*.kml) oil
Shapefile (*.shp) Sediment

Show in ERMA Field Blank
Save ERMA Data Pack e
ave al ackage Tissue

'

Summary Table Charts Metadata | Study Notes Export

Save Query Optio

Data Summary for Contaminant Chemistry Results » Station Locations
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 filters.

Records Returned : 17,395

*Number of records returned from a query is based on muitiple fields and may not match result, event, or sample counts.

Non-spatial Records : 171

Workgroup: Chemistry, Deep Water Benthic, Fish, Marine Mammals and Turtles, Nearshore Sediment and Water, Other Tasking Agency,
Oyster, SAV, Shallow Water Coral, Shoreline, Water Column

Workplan: 2011 Oyster Quadrat and Sediment Sampling Plan, 2012 Intertidal Oyster Quadrat Sampling Plan, 2013 Nearshore Oyster
Sampling Plan, 25ft Parker UV Radiometer Fall 2010, American Diver Plankton Aug-Sep 2010, American Diver Plankton/Water
Jul-Aug 2010, Blue Crab Megalopae Plan, Bunny Bordelon Plankton/Dispersant May-Jun 2010, CWV-Marsh Response Cleanup
Areas-Fall 2011, CWV-Marsh Response Cleanup Areas-February 2011, C\ Marsh Cleanup pring 2n11

Station/Site :  05-19-2010_Brooks McCall, 05-27-2010_Ocean Veritas, 06-03-2010_Thomas Jefferson, 06-15-2010_Thomas Jefferson, 06-17-
2010_Endeavor, 06-29-2010_Ocean Veritas, 08-01-2010_Henry Bigelow, 08-25-2010_HOS Davis, 1.01, 100, 1001, 1003, 1005,
1008, 1015, 1016, 1017, 1021, 1024, 1028, 1035, 1037, 1041, 1045, 1048, 1052, 1064, 1070-01, 1090, 1094, 1095, 110 Loop,
1101, 1109, 1112, 1114, 1116, 1124, 1128, 1129, 1144, 1145, 1148_1149, 1150, 1151, 1153, 11 1156, 1166, 1167, 1180
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Query Filters

Analysis Category = "Contaminant Chemistry”
Source Type = "DWH Trustee NRDA"

QM Matrix = "Field Blank™ | "Qil" | "Sediment" | "Tissue"|

DIVER Explorer: Export

Environmental Response Management Application

ERMA ‘ Deepwater Horizon MC252

Geographic

) Search

Information | Help | Recent DataTAdminTUpIoadTIncident]

Change Password | Logout

v

ecig e — g “ansas
i A § -bim‘"r & @qundima
7 ’\"}5.{‘: >

o SaintLouis®

P ANTTED

g;s

gl | T (O] =1 [ 534

i W] Y @] =] [ 2] [ 9
o jf;rel

Kis. e National Forest Na'ghel 59

Alexandria Hattiesburg o5

q o @ Dothan
o
77777 O e e
AN De Soto National Forest L
Mobile Crestyzy

EI“P,-so Dallas®

Austin

Table Charts

Metadata

Summary

Save Query Options

Data Summary for Contaminant Chenj
The following is a summary of the DIVER Explorer q

Records Returned: 17 3!

Non-spatial Records : 171

Workgroup: Chemistry, Deep)

Oyster, SAV, Sha

2011 Oyster Qua|
Sampling Plan, 2
Jul-Aug 2010, BI
Areas-Fall 2011,

Workplan :

Station/Site :  05-19-2010_Bro«
2010_Endeavor,
1008, 1015, 101

1101, 1109, 111

— tn Scale: 1 3M

Opelousas paton Rouge |, Covington
R, Hammond
LOU+STAN-A
New lberia

o) 99

Gulfof
Mexico

100 km
c 50 mi
0]0)¢

Clogyle

Map data ©2015 Google, INEGI

Tallaha:
O

Terms of Use

Layers LGN Query Tools AOIl Labels Zoom Download Print
Cumulative Oiling

Cumulative TCNNA SAR Oiling - Days of Oiling
1 day
2-5 days
6-10 days

0 11-20 days

B 21-30 days

B 31-40 days

Bl 41-50 days

B 51-60 days

Louisiana

25-Mar-14 SCAT Oiling Ground Observations
N Heavy
/\/ Moderate
Light
/\/ Very Light
/N No Oil Observed
N/ Trace < 1%

Sector Mobile

30-Aug-13 Cumulative Oiling Ground Observations
N Heavy
/\/ Moderate
Light
/\/ Very Light
N/ No Oil Observed
N Trace < 1%

Deepwater Horizon MC 252 Incident

Mississippi Canyon 252 Wellhead Location
€ wellhead

Analytical Data (Validated)

DWH NRDA Sample Stations: DEMO
v 0il

B Sediment

() Field Blank

@® Water

A Tissue

Zoom Level: 7 Location: 32.06153°,-85.82462°

US DOC | NOAA | NOS | NOAA Office of Response & Restoration

v Disclaimer | Privacy policy | Official Citation | Email comments

Coastal Response Research Center
©2007 - 2015 University of New Hampshire
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DIVER Explorer: Export

Export Packages:

* |ncludes full FGDC Metadata (Federal Geographic Data
Committee)

e Spreadsheet; Shapefile (GIS); KML (Google Earth)
* Electronic field data (spreadsheets)

— ' ERMA Gulf Response:

% http://gomex.erma.noaa.gov/erma.html

e
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Public DIVER for Deepwater Horizon

L..AJI’ZE]IU] l:l\@

& Home - NOAA - DWH Pu' x

&« C' & https;//dwhdiver.orr.noaa.gov Qw =

A7) D ter Horizon . . S .
g" NMA NA?l?RpA\LN}iSeOURCEODIAZrﬁﬁE ASSESSMENT DATA Maklng validated scientific data available
Hom  Abou  Data Overvow Explor the Data  Help to public, researchers and academia

)UIS‘IANAK{ I ey y e — rr
; S (6 P Y
\‘\ L (s (o] G e

Explore the Data - NOAA  x

C & https;//dwhdiver.orr.noaa.gov,

Display Results By: Colecton Matruc ¥ Legend

Horizon

Sme\lap Data ¥ |y  Collection Matrix

c Sa||

NRDA D¢ :
' Explorer
Explore more <1 DIVER
Deepwater Gulf ’ r( /) Overview
‘] Response \
spatial data
y N Learn the basics abo
Visit the Environmental z J DIVER (Data Integra
Response Management - Visuvalization Explorg
Application® (ERMA) » e N and Reporting) p
Summary = Tabk Charts | Metadata  StudyNotes  Export
Filters Additional Information Download
1,885 of 1,885 rows displayex
— . Wic oup Workplan Topio Area Collection Name Seation/ Site M Station 1D QM Sample 1D
jorkgr Study

Shoreine Sroreine and Marshes

noreine Snoreine and Marshes

Released May 4, 2015
https://dwhdiver.orr.noaa.gov/
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DIVER Strategy for Data Management and
Query Tools

National DIVER

* OR&R developing Regional DIVER sites,
Contaminant Chemistry, Observational data,
Photos, Restoration, Response & Restoration data
models

* Flexible, Scalable, Adaptable

* Developing field data collection capability based
on DWH techniques and tools- and ongoing OR&R
response, assessment and restoration mission
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DIVER Strategy for Data Management and

Query Tools

National DIVER
& NOAA DIVER Workspace™

Home Regions = Help Activity Configuration

Admin » My Sites =

National / Home

DIVER (Data Integration Visualization
Exploration and Reporting) Workspace
provides access to data collected for NOAA
Office of Response and Restoration (OR&R)
activities

P

D%E{DEB

/ Edlt

NDMS NOAA DIVER supports |[E 10, |E 11, and the latest versions of Chrome and Firefox

Regional Data Focus

Templates for data ingestion
(flexible; many data types)

Data Transcription
Automated Ingestion (ETL)

Quick review and download
(sharing)

Connection to raw data and

documents
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Current Capabilities

File Collections
Ingest and manage data from many sources; structured

t and unstructured

Data Warehouse (ETL)

Integrate and standardize data from multiple sources
(e.g. field-collected data, laboratory data, analysis)

Query and Export Tools

CLICK TO EXPLORE DATA »

DAVER

Explorer

ACTIVITY DATA

Pl

[
SR
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Admin ¥ My Sites =

& NOAA DIVER Workspace™

Recreation Use
Ephemeral Data

Ephemeral Data

Recreation Use Site Photos
ED Team 1 Water Sampling

Bird and beach photo observations

" Select 3 Template... . SELECT DATASET (.CSV

Home Regions = Help Activity Configuration
National / Southwest/Pacific Islands / Refugio State Beach - American Pipeline / File Collections N
FILE COLLECTION EDITFILE CTION DEFINITION
File Collection ]
Start Date: 05/26/2015 End Date: 05/26/2015 ID: 2103
‘ Description: ED Team S Tarball Sampling Data Classification: Assessment
Show | 100 S ‘ entries
Category: Ephemeral Data
Category Description Lead Sampler: Organization:
Location:
Ephemeral Data ED Team 1 Subtidal Sampling Notes/Comments:
Ephemeral Data Bird and beach photo observations
Ephemeral Data ED Team 1 Pore Water Sampling DATASETS FOR INTEGRATION INTO DIVER
) T File N File Si Upload Dat Uploaded B:
Ephemeral Data ED Team 2 Pore Water Sampling e * File Name e — ploa Y
Refugio DIVER Template - Trustee 2015_0526_2103 - Samples 3.8KB 06/01/2015 Karmen Cheung OaLETE
Ephemeral Data Field observations of the cormorant colony. Refugio DIVER Template - Trustee 2015 3 - Photographs 1.5 KB 08/01/2015 Karmen Cheung oeLETE

OTH

ER ASSOCIATED FILES

Ephemeral Data ED Team 2 Field Observations Type * File Name File Size Sharing Status Review Status Upload Date Uploaded By

Chain of 2015_0526_COC_EDS5.pdf 1.1 MB Trustee Only New 05/27/2015 Neal Etre E0IT DELETE
Ephemeral Data ED Team 5 Tarball Sampling SLEEL

Field Sample 2015_0526_FSF_ED5.pdf 4.6 MB Trustee Only New 05/27/2015 Neal Etre
Ephemeral Data ED Team 1 Tarball Sampling o

GPS File 2015_0526_ED5_GPS.gpx 99.2 KB Trustee Only New 05/26/2015 Ben Shorr EOIT DELETE
Ephemeral Data ED Team 3 Tarball Sampling (gpx)

Original 2015_0526_ED5_Photos.zip 162.8 MB Trustee Only New 05/26/2015 Ben Shormr EDIT DELETE
Ephemeral Data ED Team 4 Tarball Sampling Image Files

(zip)
Recreation Use Recreation Use Site Photos
Ephemeral Data ED Team 2 Tarball Sampling 05/26/2015 05/26/2015
Ephemeral Data EPA Sea Urchin Fertilization Bioassay Results 05/25/2015 05/25/2015

36
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Santa Barbara: Refuglo Beach Oil S|

ERM A‘ Environmental Response Management Application < e - KL T J .\
Southwest s $ : ; —_— : ‘
Fe ; R ,

Refugio Incident, Santa Barbara Co. (19-May 201

Pipeline Spill, Refugio State Beach, Santa Barbara Co, CA|
2015.0519)
& Pipeline Spill, Refugio State Beach, Santa Barbara

Plains All American Pipeline
MV Plains All American Pipeline

Eelgrass

Eelgrass Delineation Track: Refugio (2008)
/7’ Eelgrass Delineation Track: Refugio (2008)

Eelgrass Delineation Track: Corral Canyon (2008)
/7’ Eelgrass Delineation Track

g
N Eelgrass Bed Extents - Santa Barbara County and Channel

o .‘Fb».\—\‘-" all Islands (2009)

@ Eelgrass Bed Extents - Santa Barbara County and Channel |

| NRDA

NRDA Planned Subtidal Sampling Locations 31-May 2015
O NRDA Planned Subtidal Sampling Locations 31-May-2015

Kelp

NRDA P -2013)

Refugio Beach NRDA: Cumulative Sample Inventory (May 19 -
June 18 2015; Matrix)

<= Whole Plant
4 Water
A Tissue
B Sediment
V¥ Tarball
VY oil
Google
TN Scale: 1
us DOC | NO| Coastal Response Researc!
V Disclaimer | - - . W 4y @2007 . 2015 University of New Hall
- . '
Ry B n

Sar,
ta I!urln/ru Chy
"anney

612

Channel Islands
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DIVER Technology and Processes:

Open Source Tools

 ETL Process: Pentaho Analytics
— Schemas; PostgreSQL/PostGlS;

* Portal: Liferay

* Explorer Query Tool
— Custom Java API and query engine
— Mapserver/Openlayers
— Dojo Toolkit Javascript library
— MDX query language — Pentaho Community Edition
— Infobright (Hadoop integration)-fast column-oriented db
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30 minutes goes quickly when you’re
talking big data!

Technical Details: Senior Team (and co-authors):
Amazon AWS; FedRAMP; * Ben Shorr (Spatial Data Branch)
NIST 800-53 security standards compliant * Dr. Amy Merten (Spatial Data Branch Chief)
Liferay Portal  Dan Hudgens (IEc Inc.)

Pentaho Data Integration tools * Neal Etre (IEc, Inc.)
PostgreSQL/PostGIS * Jim Anderton (Solea Consulting)

Infobright (Hadoop integration) * Jerry Bower (Sirius Computer Solutions)

Mapserver/Openlayers

Dojo Toolkit Javascript library
Custom Java APl and query engine
Agile development approach:

(data management and tool development)
IBM Domino (phasing out)



