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0NN £ZAPS We Provide

TECHNOLOGIES

Direct measurements

In their natural matrix

High definition data - online
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O ZAPS Hybrid Multispectral Analysis
TECHNOLOGIES (HMA)

Fully optical analytical approach characterizing the
chemical bonding and molecular structure of a

sample matrix.

A combination of three optical techniques:

o Absorbance
o Scattering
o Fluorescence

Water Matrix

ZAPS Technologies, Inc.

£

O

]

[aa)

i)
<

.20
—



OO ZAPS Definitions

TECHNOLOGIES

Quality Assurance Quality Control

Control of Process Control of Product
Proactive Reactive
Prevent errors from entering dataset Identify potential errors in the dataset
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O ZAPS Data Quality Objectives

TECHNOLOGIES

Accuracy

Completeness

Consistency

Timeliness

RY. Wang, V.C. Storey, and C.P. Firth, "A framework for analysis of data quality research,"
Knowledge and Data Engineering, IEEE Transactions on, vol. 7, no. 4, 1995, pp. 623-640.
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ZAPS Instrument Quality Goals

TECHNOLOGIES

Maximize Data Continuity

Minimize Post Processing
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0 ZAPS

TECHNOLOGIES
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Continuous QA In Action
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O ZAPS UVA

I JTECHNOLOGIES

(Source Water : 2 years)
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TECHNOLOGIES (Source Water : 2 years)
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0/})/3 ZAPS

TECHNOLOGIES

Instrument
Design

All Variation

Eliminate

Detect. Respond.

Quality Management Chain

Mitigate Monitor
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ZAPS

TECHNOLOGIES

Quality Assurance
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0{\)0 ZAPS QA Example

TECHNOLOGIES (Wastewater : 3 months)

&"Q = M S = Tracking Companies Users Roles Stations Monitor Logout I% Print
ZAPS LI q u I D tatl 0 n Welcome, zaps.admin.

TECHNOLOGTES

Quick Glance Quick Review Alerts Grab Sample QA/QC

Station: WWTP - Influent > view

Station Status Analysis
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QA Example

(Wastewater : 3 days)

m L' I D ™™ St t' Tracking Companies Users Roles Stations Monitor Logout @ Print
ZAPS I q u a I 0 n Welcome, zaps.admin.

TECHNOLOGIES

Quick Glance Quick Review

Grab Sample QA/QC

Station: WWTP - Influent > view

Station Status Analysis
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0{\)0 ZAPS QA Example

TECHNOLOGIES (Wastewater : 8 hours)

(m L' I D ™ St t' Tracking Companies Users Roles Stations Monitor Logout E;l Print
ZAPS I q u a I 0 n Welcome, zaps.admin.

TECHNOLOGIES -

Quick Glance Grab sample RO

Station: WWTP - Influent v view

Station Status Analysis
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Y ZAPS QA Example

TECHNOLOGIES (Source Water : 3 months)

<§5) - TM™M = Tracking Companies Users Roles Stations Monitor Logout @ Print
ZAPS LI q u I D Statlo n Welcome, zaps.admin.

TECHNILOGIES

Quick Glance Quick Review Grab Sample QA/QC

Station: N. American Reservoir - view

Station Status Analysis

jso71228 [Copyright © 2008-2015 ZAPS Technologies, Inc. All rights resarved. Credits Genarated in: 418ms
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TECHNOLOGIES

Quick Glance
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TECHNOLOGIES

LiquID™ Station

QA Example

(Source Water : 3 days)

Tracking Companies Users Roles Stations Monitor Logout

LEU Print

aavc |

Station: N. American Reservoir ¥ view

Station Status Analysis

F1.05
-1.00
- 0.35
- 0.90
- 0.85
- 0.0
F0.75
- 0.70
- 065
- 050

9-May, 12:00  10-May, 0000 10-May, 12:00 11-May, 00:00 11-May, 12:00
Time (201 6-05-08 23:58 EDT - 2016-05-11 23:5% EDT)

UES[D

Welcome, zaps.admin.

- 075
- 0.70
- 0.ES
- 080
- 0.25
- 0.30
- 0.45
- 040
- 0.35

r 0.20

Detect. Respond.

—_—

A% (cm-1) [5 point mean] — Clean [5 point mean] — PM Index [5 point mean]

© 2016 ZAPS Technologies, Inc.

X3pU] IMd

16



O ZAPS UVA

TECHNOLOGIES (Source Water : 2 years)

Jul-2014  Oct-2014  Jan2015  Apr-201S  Jul2015  Oct2015  Jan2016  Apr-2016
Time (201 4-06-15 00:00 EDT - 2016-06-15 00:00 EDT)

— UVA** (cm-1) [Daily] Avg /; Grab Sample Data** - UVA** (cm-1)

Detect. Respond. © 2016 ZAPS Technologies, Inc. 17



G

ZAPS

TECHNOLOGIES

Quality Control
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TECHNOLOGIES

QC Example

(Wastewater : 3 days)
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(s ZAPS QC Example

TECHNOLOGIES (Source Water : 1 week)
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0. LAPS Data Challenges

TECHNOLOGIES

Quantity is nothing without quality.

Campbell, John L.; Rustad, Lindsey E.; Porter, John H.; Taylor, Jeffrey R.; Dereszynski, Ethan W.;
Shanley, James B.; Gries, Corinna; Henshaw, Donald L.; Martin, Mary E.; Sheldon, Wade. M.;
Boose, Emery R. 2013. Quantity is nothing without quality: automated QA/QC for streaming
sensor networks. BioScience. 63(7): 574-585.
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ZAPS Future

TECHNOLOGIES

Real-time QA/QC enables real time data.

Networking
Process Control
Visualization
Data Mining

Detect. Respond. © 2016 ZAPS Technologies, Inc.



O ZAPS Data Quality Objectives

TECHNOLOGIES

Accuracy

Completeness

Consistency

Timeliness

RY. Wang, V.C. Storey, and C.P. Firth, "A framework for analysis of data quality research,"
Knowledge and Data Engineering, IEEE Transactions on, vol. 7, no. 4, 1995, pp. 623-640.
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(Y ZAPS Contact Us

TECHNOLOGIES

For further information please contact:

ZAPS Technologies, Inc.
Chris.Russo@zapstechnologies.com
Phone: 866-390-9387

Dz APS

TECHNOLOGIES
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