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Introduction
Key Tools in Our Digital Toolbox

Building Information Modeling (BIM) Geographic Information Systems (GIS)

Project
Visualization

Conceptual design -

Spatial Context

Programming & Ll Analysis

Accurate
guantity takeoffs

Constraints
Analysis

Documentation

. -
A ‘ Building
~ N w Information

Modeling

Interdisciplinary
collaboration

Fabricatioms

Spatial Data
Integration

Renovation
Clash and error
detection
Construction

Improved
Decision Making

Construction
Scheduling

Operation and

Construction
Logistics

Maintenance

Demolition

Source: San Bernadino County GIS Dept, via ArcGIS.
Source: BIMMDA ty p


https://storymaps.arcgis.com/stories/d7ad2b5a75184b46b2e98081830abaad
https://bimmda.com/en/what-is-bim

Introduction
What do BIM and GIS tell us?

Building Information Modeling (BIM)

Digester Tank_New [958550]

Name

-

Identity Data

v

Constraints

-

Phasing

Mechanical

v

Electrical - Loads

-

~» Dimensions

» Data

v What is it?
v What does it look like?
v What's in it?

Geographic Information Systems (GIS)

[EDetails #Add v | BEBasemap B Save v © Share & Printv | &3 Measure [l Bookmarks | Wards Island, New York, NY, USA x|

w
8
8
=

Urban Heat Island Severity for U.S. cities -
2019

v" Where is it?
v What’s around it?
v" What impacts it?

BIM and GIS allow us to contextualize our work in space and time, with improved speed and accuracy.



Introduction
The Case for Digital Tools

Revised Lead and Copper Rule

Lead and Copper Rule Revisions Service =
() Line Inventory Guidance <>1<)
CU On August 4, 2022, EPA released Guidance for Developing and Maintaining a Service Line Inventory o
8 to support water systems with their efforts to develop inventories and to provide states with E
needed information for oversight and reporting to EPA. The guidance provides essential o
information to help water systems comply with the Lead and Copper Rule Revisions requirement O
to prepare and maintain an inventory of service line materials by October 16, 2024. Specifically,
EPA’s Lead Service Line Inventory guidance:
<
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Introduction
Barrier to Digital Adoption

Access

Software Access
P™ and Management

SKkill

-(®)-  specialized Skills

’

=y

@ High initial time
Nz Investment

License/Cost = Data organization

How do we increase access to these tools and reduce the skills required to use them?




Brainstorming a Solution



Brainstorming a Solution
Digital Transformation Requires a Mental Transformation

Waterfall Mindset Agile Mindset
® © ©

2

1. Goal setting -
2. Plan creation Improve Build
3. Sequential Progress l
4. Finalization ‘

5. Testing

6. Corrections Test Use
/. Use



Brainstorming a Solution
Establishing Goals and Requirements

RECOMMENDED STANDARDS \\ American Water Works

Association
WASTEWATER FACILITIES M e

" HYDRAULIC Water EnVIronment
‘ | NSTITUTE Federation’

the water quality people”

Desired Improvements

U Standardize documentation and use follow
best practices in common portions of design

U Incorporate BIM data into more projects, at
earlier stages

U Reduce inefficiencies between design and
modeling

Requirements

U Rule-based (with documentation)
U Repetitive

U Minimum inputs

U Wastewater-focus

A Case for Automation?
1




Building a Solution: Proof of
Concept



Building a Solution: Proof of Concept
Establishing Requirements lteratively

Requirement 7 Solution: Revit Plug-in for Parametric Model Creation
l —

1. Automate Revit model creation based on
minimum number of process-related inputs

2. Make accessible to people without Revit

Issues/Feedback:
Requires running Revit on local machine Software/Services Used:

- PEARA
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Building a Solution: Proof of Concept
Establishing Requirements lteratively
Requirement g;

1. Automate Revit model creation based on 2
minimum number of process-related inputs

2. Make accessible to people without Revit
Make calculation spreadsheet downloadable

Solution: Revit Plug-in for Parametric Model Creation
of multiple assets, stored on an accessible website

Select project type G) Select asset type @) Select asset shape @)

Public assets Private assets

@Publicassets @ Private assets

&0
@G
(

C i Re
- -“ =

w

. Office building Pumping station Water clarifier high capacity Water clarifier low capacity
4. Add capacity to place created assets on map
g\ > // Wt
—\ wd
L] 4 - 3 ADD PRIVATE ASSET.....
T Water clarifier Water diffuser
\ 7y PROPOSE PUBLIC ASSET.....

\_

Issues/Feedback:

- Users don’t like working with a blackbox; prefer to see
calculations on a spreadsheet

- Users want to see assets in context,on a map

J

Water storage

Step 1: Filter and select asset type.

Software/Services Used:

XEBAAQ
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Building a Solution: Proof of Concept
Establishing Requirements lteratively

Solution: Asset Generator 1.0

Requirement

1. Automate Revit model creation based on
minimum number of process-related inputs

Make accessible to people without Revit

Make calculation spreadsheet downloadable
Add capacity to place created assets on map
Built-in library of pre-built models

Usable Revit output for design

Easy to use UI/UX 4 <

Issues/Feedback:

2.
3.
4.
S.

- Can’t take advantage of previously designed models

- Models cannot be improved after creation; limited : _
usefulness of parametric (nested) families on Revit Software/Services Used:

. . . ", . ,
- User interface is unintuitive and clunky | ‘ g' ) @
k ) x E RVT
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Building a Solution: Proof of Concept
Establishing Requirements lteratively

Requirement

1.

N o R WDN

Automate Revit model creation based on
minimum number of process-related inputs

Make accessible to people without Revit
Make calculation spreadsheet downloadable
Add capacity to place created assets on map
Built-in library of pre-built models

Usable Revit output for design

Easy to use UI/UX

Solution: Asset Generator 2.0

Reboot
Development

&b

4

15



Building a Solution: Refining the
Concept



Building a Solution: Refining the Concept

Lessons Learned and Keeping What Works

Maintain Overall Structure

ESRI ArcGIS Asset
Online Generator

'y

i

Autodesk
Platform
Services

\Microsoft Azure /

Asset Generator 1.0 was a successful

proof of concept
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Building a Solution: Refining the Concept

Lessons Learned and Keeping What Works

Maintain Overall Structure

Improve Model Usability

( ¢ UV Disinfection-NA
S NA - Water
Source Project:
¢ 30001219
Additional Details/Keywords:
Six banks (5 duty, 1 standby) with 16 lamps per
bank
Sub-Discipline:
Clean Water Treatment Works
Main Process Description:
Oxidation/Disinfection
Main Shape:
Rectangular
Unit System:
Imperial
Width:
40 (Unit: m or ft)
Height:
12 (Unit: m or ft)

Autogenerate
asset

Upload from
local PC

Selected Design Alterative: = Default Alternative @ @ o 9
|

o

N =

L L I I )1 ] 1 I

Sludge Aeration... Sludge Dewater... Sludge Holding ... Sludge Pump St... Sludge Pump St... Sludge Pumpin... Solids Contact ...
o I

Solids Contact ... Solids Handling... Solids Handling... Solids Processi... Storage Building Struvite Control Substation no 2

&

e

®

Substation no 3

4

Tertiary Treatm...

&,

Trickling Filter 1

Tunnel Pump St...

uv

UV Disinfection

Trickling Filter 2

UV Disinfection-...

The case for a Global Library

Trickling Filter 3

Trickling Filter 4

Trickling Filter P...

UV Disinfection-...

Valve Vaults

WAS Holding Ta...

-
Maxar | Source: Airbus, USGS NGA NASA CGIAR, MLS, 05, NMA, Geodstastyrelsen, GSA GSI and the GIS User Community | Esri Community Maps Contributors, West Virginia GIS, © OpenStreetMap, Microsoft, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, In... Powered by Esri
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Building a Solution: Refining the Concept

Lessons Learned and Keeping What Works

Maintain Overall Structure Improve Model Usability

Issues:

« Asset models created as a nested family, not
easily adjustable with typical workflow

« Assets created with global parameters better
In many cases, but still limitations

Resolution:

* Plug-in update to build Revit model from
Instructions

Improving Design Automation

19



Building a Solution: Refining the Concept

Lessons Learned and Keeping What Works

Maintain Overall Structure Improve Model Usability Invest in User Experience

"A user interface is like a joke. If you
have to explain it, it’'s not that good.”

— Martin LeBlanc



Building a Solution: Improving
Usablility



Building a Solution: Improving Usability
Identifying Key Challenges

AG 1.0 prioritized compiling
features and developing a
functional tool

v" All features hosted on a
single web-based platform

v No individual licensing
requirements

v" No specialized skills required

22



Building a Solution: Improving Usability
Identifying Key Challenges

L =% 3
’

AG 1.0 prioritized compiling
features and developing a
functional tool

LM\J‘&H.’ :

* Unintuitive Ilcons

» Limited User Prompts,
Guidance, and Error Handling

» High Click Count for Feature
Access

 Siloed Asset Libraries
« Limited collaboration options

23



Building a Solution: Improving Usability

Centering User Needs

Approach to AG 2.0:

1. Understand user needs

PERSONA INFORMATION

mow ST. ENgineer

+ Mgh-level decision
ke decrsh

+ Sustnabiy.conscious
- Allention 5 cel :
Communication Design Layout + Detver sobtiony efficenty, ¢
i « Develop moee creative soltion:
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Lo SRR busbian scope codainty
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ehsion

Insights |
g How might we help Louse
T Wnhowale 0 eady sage

Identify Primary
Persona

SCENARIOS

Generate options for client proposals,
providing a quick visual reference to give to

working quickly

client,

GOALS AND EXPECTATIONS

* Provide quick visual reference
* Communicate visual options
* Easy to use, user-friendly tool

PHASE | DISCOVERY

Word of mouth, demo
participation

URL Link provided by
anyone with link,
Intranet access

1- Click Login using

Do not create a project and
continue to map screen,

Add project data later on,

Add assets to map, automate

Project management
dashboard has ability to
create a project, click button,

add information {ie. Name of
project, basepoint, etc.), Screenshots,
Sharing screens,

Add multiple designs within a
No external

project (alternative designs).

Arcadis data, assets, View assets and 2
insights. Add assets to map, automate | | @CCOUNtS to view
Able to access tool assets, View assets and
upon login Insights. Ensy process | Clemtiesto
L tosure
screenshols | araund in stac
e :ﬂ.:o to Encwﬂ:‘d fosee  octrated Happyto  Dependson— = Happyto Dependson with client  view scroemahot
ear about asset
with location move things — how easy move things — how easy e
W‘WU_O"Y\ generatoris _ T ik — around,use  toolis to around,use  toolisto ~ Curious about — Client enjoys
something about tool use 100l use Now 10 save information
new screenshots from live
and add view! screen

Opportuntiies

Knowledge shares,
teams, regions, video*
on intranet,
advertisement, demo
(video)/ case study

Put link in easy-to-

software center or

access place, link on

homepage of intranet

Tutorial for using tool
for first login (user
guided, ie. clicks next)

Tutorial for using tool | |Ciients with read-only access to see
for first login (USer [ | e o e e

guided, ie. clicks next) while in tool

Describe
User Journey
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Building a Solution: Improving Usability
Centering User Needs

Approach to AG 2.0: 1 ——
1. Understand user needs e :
2. Build a working prototype

4 ESRIMap_Sample 2

4 ESRIMap_Sample 1b
# ESRIMap_Sample 7
# ESRIMap_Sample 1
$# ESRIMap_Sample 6
# ESRIMap_Sample 5
4+ ESRIMap_Sample 3 Minimized
4 ESRIMap_Sample 2 Minimized
# ESRIMap_Sample 1 Minimized
# ESRIMap_Sample 2 Expanded
# ESRIMap_Sample 4

# Frame 339

Minimum Viable Product prototype developed on Figma
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Building a Solution: Improving Usability

Centering User Needs

Approach to AG 2.0:
1. Understand user needs
2. Build a working prototype

3. Validate and test prototype
with user

Tasks

1.

2

3.

Create a project.
. Access a project.

Place a water 3D asset from the asset explorer.

project? (Get feedback on: How would you filter the assets?)

How would you upload an asset from your local computer?

User Interview

e Asset Explorer to fullscreen to view more asset information.

None of the asset icons are clarifiers. Please look for a clarifier model to your  more information provided on a single asset in columns (Option

veen more assets with limited information (Option B)? Please
asset image in Option B, the main process description, process
hover text. *

& @ wower, paio - FVARCADIS | Asset Gerersior 0 @ werrace

so « ./ Project Name. SRS p—

e T Eesees
BN R = oabordedd

O Option A: O Option B:
https://www.figma.com/proto/tZWwuxfrrJGSyFH https://www.figma.com/proto/tZWwuxfrr)GSyFH
sgKPvnX/Arcadis- -Generator-2.07n - sgKPvnX/Arcadis-A: -Generator-2.07n
id=1709-23277&scaling=scale-down&page- id=1744-23863&scaling=scale-down&page-
id=1068%3A19521&starting-point-node- id=1068% 1&starting-point-node-
id=1486%3A233698&show-proto-sidebar=1 id=1068%3A25540&show-proto-sidebar=1

A/B Testing

26



Building a Solution: Improving Usability

Prioritizing the User Interface

Approach to AG 2.0:

1.
2.
3.

Understand user needs
Build a working prototype

Validate and test prototype
with user

AG 2.0 release

Alternatives
development

\$ -Rac i Selected Design Alternative: | Default Alternative v @ ° 9 0 O
%

—————— Site analysis

3D layout
development

Pre-Loaded 3D
Asset Library

[N (] Project Library [ Global Library

ASA| |AUST [EUR |LATAM | ME Upload from focal PC
[; Energy Infra Buildings SRS - in Buildiny
4
—
Microsoft | Source: Airbus, GA NASA CGIAR NLS,

Yy A
OS NMA Geodatastyrelsen, GSAGSl and the GIS User Community | Esri Community Maps Contributors, City of Houston, HPB, Texss Parce 8 i8 8 OpenStree:Map, Microsoh, CONANP, Esri, HERE Garmin, Foursquare,... Powered by Esri

Design
Automation

kwash Pum... Clearwell Combined Heat ... Decant Basin

Blower Building Chlorine Building

Maxar, USGS NGA NASA

&b

4

Asset Upload
Capacity

AG 2.0 prioritized user experience and feature refinement

27



Building a Solution: Improving Usability
AG 2.0 Release

Cre~cw Facit Cremical Srorage

28



Building a Solution: Improving Usability
Remaining Agile After Release

| Import GIS Data from your
own files or from the ArcGIS
Living Atlas

A Year of Refinement
N\ Draw Pipes, Roads, and 3D

- 25 Stakeholder Meetings N ' Structures

» 7 Major Feature Creations ’

- 207 Development Tasks Completed -4 e

* 8 Bug Fixes

- S
> N :} Overlay a
i N | ‘4 reference image
IR A 1 5 o S 4 ordrawing

< A e [0% N&
m | ; o }
. - ¥ W
" - Ak NCE S
USRT S W % — : f 4
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Conclusion
Lessons Learned and Next Steps

|dentify
Challenges to Brainstorming Building a Change
Digital a Solution Solution Management
Adoption * Small « Test

* [terate
* Evolve

* [Incremental

How will you apply this process?
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Contact Information

Alan Levy, PE
Senior Engineer

Alan.Levy@arcadis.com

Questions?

Arcadis. Improving quality of life.
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