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Presentation Outline

Big Data Defined

Environmental Data Past &
Present

Today’s Tools and Approaches
Example Projects

Future Considerations
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Big Data in Environmental
Monitoring/Remediation

LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHATTO DO WITH

® marketoonist.com

Big Data Defined: (yet again)

"Big data is high volume, high
velocity, and/or high variety
information assets that require
new forms of processing to
enable enhanced decision
making, insight discovery and
process optimization.”

Laney, Douglas. "The Importance of 'Big
Data': A Definition". Gartner. Retrieved 21
June 2012.

Sddms
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* Velocity: high frequency data

* Variety: mixed data/attributes * Volume: very large datasets

 VERACITY: Accuracy of data

Big Data:

Expanding on 3 fronts
at an increasing rate.
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Where have we come from?

Hand-written
field logs

Text files
Spreadsheets
Simple Reports

SUMMARY OF SOIL SAMPLING RESULTS

LOCATION CONCENTRATION
I
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TB-5 No Contamination Detected
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MW-7 (TB-3) No Contamination Detected




Where are we today?

* Older technologies remain
 Database storage

* Qut of the box storage/analysis tools
— EQUISES
— ENFOS
— Locus
— Project Portal™
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Limitations?

What data are you not managing/analyzing?




* High frequency advancements:
— EQuIS Live
— Project Portal Analytics Module

* Analysis and modeling tools

— Spatial: ArcGIS, EVS
— Visualization: Tableau
e Custom scripting (R, Python,
T-SQL...)
— SSAS, Weka
— MatPlotLib (Python), ggplot2 (R)




Project Examples
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project: SUrface Water Monitoring

High velocity data, 5-minute
GCIELS

Teledyne ISCO samplers

Historical data archived in raw
MS Excel files

Challenge:

Dataset too large for “Big
picture” trends

Storing/archiving data long-term

Centralized access for project
team




project: SUrface Water Monitoring

Solution:

e Streamlined data resampling & import routine
— Resample from 5-minute to 12-hour averages (or totals)
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project: SUrface Water Monitoring

Solution:

 Data available to project team via Project Portal
— Environmental Database module for resampled data

— Documents module for raw data

| e RO Ts Cotaass )
il ~ e e et i Documems> P Calendar & EnvionmentalDatabase () GIS B project Tables

Location Management _ Parameter Management | Regultory Siandards _Data Vabaton Environmental Database (]

Add New Root Fokler (] View Folder Index 85 Download Folder Index Sor fles by{ Name

¢ Clear All Download Move Selected M Beiete setctea
Checkboxes Selected Files Files Fil

= Date Range: All (4151990 - 101022015
Query i Regulatory Standards | Data Validation | Resuits ' Map  [IRCEL

(¢ choose Meaium: [ roohOtons 3§ Dataseries [ Export Opens . T
£33 choose Locations: 1 selected 20054000 e —
Location Groups:
L] 04A Remedial Design
[] (L] 04B Remedial Action
) PA Correspondence

[] U] 06 Data

1] 07 Site Access Agreements

L 08 Site Photographs soers (7] [@1[F] [

Ammonia Backgroun

_PDLO1

Surface Waterin

Note, there is a 400MB upload limit through this web interface.
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project: RAD Site Monitoring

Challenge:

* High volume, high velocity
sensor data w/ telemetry

Automated database storage

Visual analysis of high volume
weather data

Date Time Baro EPM1 EPM2 EPM3 EPM4 Prcp RH Temp WDir Wspd
I 3/4/2015 16:07:03 29.818 45.807 39.635 291.8%4 9.322
I 3/4/2015 16:09:20 29.818 45.984 40.434  253.336 6.118
3/4/2015 16:10:37 29.819 45.415 37.941 262.806 3.628
3/4/2015 16:13:55 29.821 44.88 38.819 222.352 4.42
I 3/4/2015 16:15:13 29.819 44.52 38.819 269.378 6.369
I 3/4/2015 16:16:29 29.818 44.371 39.625 285.836 4.844
3/4/2015 16:19:47 29.814 43.91 40.218  260.142 3.879
3/4/2015 16:21:04 29.817 43.901 37.768 255.619 6.041
I 3/4/2015 16:22:22 29.818 45.294 36.176 291.813 4.188
I 3/4/2015 16:24:39 29.82 47.733 38.514 253.603 8.01
3/4/2015 16:25:57 29.821 47.713 39.113  265.432 7.315
3/4/2015 16:27:15 29.819 48.261 36.859 279.921 7.99
I 3/4/2015 16:28:32 29.819 47.978 37.012 255.555 4.883
I 3/4/2015 16:29:49 29.818 47.732 37.012 268.397
3/4/2015 16:32:06 29.819 47.142 37.127 246.404
3/4/2015 16:33:23 29.819 47.142 37.127 258.235
I 3/4/2015 16:34:41 29.819 46.491 38.128 234.716
I 3/4/2015 16:38:58 29.823 48.924 35.301 251.514
3/4/2015 16:40:16 29.824 48.573 37.297 246.073
3/4/2015 16:41:33 29.825 48.314 38.09 254.202
I 3/4/2015 16:44:51 29.827 48.959 37.012 245.586
I 3/4/2015 16:46:08 29.828 48.172 35.853 260.303
3/4/2015 16:47:26 29.828 47.928 36.646 255.07
3/4/2015 16:48:43 29.829 47.715 37.244  264.796
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project: RAD Site I\/IonitOring

Solution:

Automated data import
via web upload

Database available to
field staff via Project
Portal

Wind rose graphics to
visualize data via

Envirolnsite i, N e yaBS

W 00-50

QA of erroneous data S

I 10.0-15.0

points (particulates) 150-200

I 20.0-25.0
B 25.0-30.0



project: Mline Tunnel Monitoring

High volume, high
velocity data

— On-site sensor data from
PLC system

— Public big data streams

Challenge:

Centralized database
storage

Real-time data access

Real-time notifications/
alarms

Sddms




project: Mline Tunnel Monitoring

Hydrograph

Reset zoom

Million Gallons / Day
o

e
w

11:00 12:00 13:00 14:00 15:00 16:00

-®- Observed Flow == Projected Flow -# Projected Flow with forecasted data

Solution:

Generic database design * Data available via Project Portal

optimized for high frequency data ¢ Email alerts when incoming data

Predictive trend modeling parameters out of spec.
calculations



Project: O&M Site Monitoring
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All In Auto ‘
e FIT-228 I
m‘ ‘m Air Stripper Control Panel EITAe

Remote v12258 ()

Running v1-2258 ()
Bag Fitter 1 Hiki Level Alarm LAHH-221

Lo Vacuum Alarm VAL-224

]‘:1 PDIT-206 Overload Status YA-225

j' Enabled MD-225 ()

FLT-205

Bag Filter 2

PDIT-208

[ o1 padlfil TIT.227
| MIT-227

FLT-207
LSL-211

‘ Anti-Scalant 2,582.8 hrs

Air Stripper

TNK-210 PMP-215 STAS-220

o t
PMP-230 D“J PMP-230 Speed
uel Ul

High velocity,
automated SVE
and GW treatment
systems

Challenge:

Centralized storage

Centralized
monitoring

System
troubleshooting...




project: O&M Site Monitoring

13.80

System Solution:
* Multivariate analysis to review system variables

* Secondary analysis to identify fluctuations

19




What's Next?

* Use of emerging technologies:

— Distributed data sourcing
 Hadoop HDFS
* NoSQL

— Distributed processing

* Batch processing (MapReduce, Apache Hive)

* Real-time processing/streaming (Cloudera Impala,
Apache 54)

* PolyBase (cross-querying HDFS and SQL Server)




Summary / Key Takeaways

* Free big data — go out and use it!
* Big data to investigate the unknown
* Greater project intelligence & decision making

“Let’s shrink Big Data into Small Data ...
and hope it magically becomes Great Data.”




Thank you!
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