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Objectives

1. Introduce concept of how Lean Manufacturing applies to Water and
Its potential to transform water industry and enable new technologies

2. Encourage support for Lean Water from technologists, engineers,
product and service providers, thought leaders, public and private
water providers, environmentalists, ...

3. Introduce 4-step approach to enabling Lean using basic concepts
4. Emphasize and reinforce role that data must play in enabling Lean

5. Raise awareness of Hach’s role not only in producing data through
Instruments, but also in transforming data through software
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Addressing Water/Wastewater Industry
Challenges with “Lean” Concepts

Water Industry Challenges
— Budget constraints
— Changing regulations
— Knowledge retention
— Information overload

“Lean applies in every
business and every process.

It is not a tactic or a cost
reduction, but a way of

thinking and acting for an
Four Steps to Enable Lean entire organization.

1. Take holistic approach

2. Create lean culture

3. Automate manual processes
4. Achieve sustainability

- Lean Institute
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Four Steps to Enable Lean Water

Take holistic approach
Create lean culture

Automate manual processes

- A

Achieve sustainability
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Step 1:
Take a Holistic Approach to
Water Operations

 Engage cross-functional team
— Every person, resource and process are interdependent
— Gain alignment around processes, process data, and constraints
— Provide centralized view of progress using visual management

 Develop process maps (current and future state)
— ldentify process steps
— Gather quantifiable data around each step (cycle time, quality, inventory, ...)
— ldentify waste. Consider ways to eliminate steps not creating value
— Optimize those that add value

« Improve data accessibility and consistency across enterprise
— Complements operator knowledge and observations
— Increases collaboration and collective mindset
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Traditional “Over the Wall” Batch

Processing
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Kaizen = Continuous Improvement =
Change

Everything we do Is part
of a process...

...all processes can be
Improved

process
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Influent BOD

Combine Data from
Field, Lab and Operations

Enable easy access to cross-functional data

Configure graphs for trend analysis, correlations, and control charting

Compare various sets of data to identify cost reduction opportunities
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Case Study
Littleton / Englewood - 50MGD WWTP

« Data collected was virtually useless since it was incomplete, difficult to access and
f) lacked tools for easy visualization

‘  Troubleshooting difficult due to inability of getting accurate picture of the issues
* In the 90’s, plant averaged 2 permit violations per year

» Consolidated info from SCADA, LIMS, laboratory, and field instrumentation

« Automated incoming data checks (increases data accuracy)

« Automated and centralized data reporting (drives cross-functional decision making)

* Now correlates information and compare in unique ways to discover excursions,
anomalies and important trends

« Zero permit violations = $0 in fines (formally a budgeted line item)
« 300 hr/yr reduction in budget management time

 10x more useable data for better decision making

 $300K annual reduction in energy and methanol cost
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Four Steps to Enable Lean Water

Take holistic approach
Create lean culture

Automate manual processes

-

Achieve sustainability
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Step 2:
Create a Lean Culture

« Cross-functional “Kaizens” to solve problems

* Monthly cross-functional operations review meetings
* Freedom to question status quo

« Willingness to change

 Teach to “speak with data”

With changing workforce, years of operator experience being the
requisite to performing the job must morph into a data-driven approach
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Let Software do the Detective Work

« Spend less time gathering and more time analyzing

« Prioritize solving problems over gathering data:
— System upsets
— Cost overruns
— Compliance issues
— Customer complaints

» Use predictive modeling tools to prevent future issues from
occurring

— Develop "what if" scenarios

« Perform simple or complex search queries
— Find the exact information you need

-
(HACH))
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Maximize Confidence in Data with Audit Trails
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Case Study

United Water - 100’s of water and waste water plants

 United Water developed a corporate strategy to improve performance and meet
increasingly complex regulations by creating a common platform for use at its over
’) 400 operating locations

"  United Water had been using multiple legacy reporting systems which made it
difficult to monitor performance in a consistent manner at all of its facilities

* Introduced an enterprise version of Hach WIMS accessible to all of its water and
wastewater operations across the country

« WIMS is now serving as United Water’s central nervous system, allowing UW to:
o evaluate the performance of each operation using consistent metrics
o automatically consolidate data from all facilities
o produce regulatory & internal compliance and KPI reports

* United Water made the WIMS initiative a corporate priority
* Internal champions were selected
« Significant effort was placed on training
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Four Steps to Enable Lean Water

Take holistic approach
Create lean culture

Automate manual processes

- A

Achieve sustainability
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Step 3:

Automate Manual Processes

Replace manual with software-based data gathering and info reporting

— Allows increased focus on “holistic” view
— Improves productivity

— Reduces errors

— Maximizes new workforce skills

EPA moving to on-line reporting in all states
Frees up time for value-added work

Efficiently drives collaborative analysis and decisions
across business, enterprise, or ecosystem

[Hach 2 0] Your formula for water analysis.

Empowers the
utility to do more
with less and
simplifies the task
of providing state
and federal
regulators with
the reports they
need
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Gather and Organize Data for
Immediate Access and Analysis

Manual Data Entry:

« If manual data entry is necessary,
enter it directly into software
thereby eliminating multiple-
transcriptions l
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Leverage Tools for Auto-Report Generation
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Case Study
City of Gastonia - 16 MGD WTP

Provides regulatory, reporting and business information to many stakeholders
across 2 states

Information tracking and report generating was a huge task

Basic data entry and reporting took ~ 65 percent of an individual’s time
Complex analysis rarely got done

f?

Monitor KPIs leveraging automated reports and dashboards
Data is now easily accessible to make meaningful budget and operational decisions

Reduced basic data entry time from 65% to <10 percent
>$60,000 initial cost savings
400 hour annual reduction in reporting task time
300 hour annual reduction budget management task time
 Earned Environmental Stewardship award; maintained 1SO 14001 certification
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Four Steps to Enable Lean Water

Take holistic approach
Create lean culture

Automate manual processes

- A

Achieve sustainability
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Step 4:
Achieve Sustainability

Changes will continue and demands will increase
— Lean is a systematic approach to entire system
— Continuous improvement mentality
— Data-driven decisions drive optimized solutions

— Visual management of metrics is critical

“There is a water crisis today. But the crisis is not about having too

little water to satisfy our needs. It is a crisis of managing water so

badly that billions of people - and the environment - suffer badly."
World Water Council Report 2010
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Monitor On-Going Performance

* Visual management provides easy sustained monitoring
— Customize dashboards for different levels of the organization
— Enable quick retrieval of reports, graphs, and entry forms
— Make review of data & information part of every day culture

' ROCKY CREEK WWTP - LAB DASHBOARD
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Review Report
MLSS
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Case Study
City of Boulder 2 WTP - 55MGD

 Custom-built systems and difficult-to-use LIMS solutions made it hard to gather and
analyze data for sustained KPI reporting

- * Information needed to optimally run operations was missing
 Gathering and reporting data was a time-consuming and cumbersome task

?

« Automated data gathering

» Automated and centralized KPIs and other reports into visual dashboards
* Leveraged trend & correlation data to drive continual improvement

 Confidence is high that reports have accurate data
* Visualization catches issues before they become problems
« >$20,000 annual reduction on chemical spend

 Producing higher quality water in an environmentally responsible way
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Summary

« Today’s reality:
— Budgets are shrinking
— Regulations are increasing
— Workforce is aging

« Water and wastewater utilities must further streamline their processes
and improve operational efficiencies

— Taking a holistic approach to operations
— Creating a lean culture
— Automating manual processes

— Achieving Sustainability

« Using data management software enables Lean Operations and
allows better monitoring, reporting and managing of water resources

[Hach 2 0] Your formula for water analysis.
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Contact Information

Chuck Scholpp

Director, Integrated Information Management BU
w.970.663.1377 ext 2547 | ¢.970.443.1637
Hach Company | www.hach.com/IIM
cscholpp@hach.com

For more information on Hach WIMS, including product overview, needs
assessment, success stories, videos, and other resources, please visit:

www.hachwims.com
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