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ArcGIS Overview
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GIS and Cartography

- R SIS « 25000 BC Cave drawings of animals

.Q ‘ | « 14500 BC Stars depicted caves
 Egyptian Tombs

« 1832 France - Cholera outbreak mapped

« 1854 London England — Cholera outbreak,

leading to the source of the disease,
contaminated water pump

1960 GIS used as aterm in mapping
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ArcIMS Data Coordinate System Ling
"f;;/. A Geographic Information System (GIS), also know as a
60, geographical information system or geospatial

Point information system, is any system for capturing, storing,
analyzing, managing and presenting data and associated

ArcMap attributes which are spatially referenced to Earth
(Wikipaedia)
N\ew‘da’(a Data is the fundamental component of any GIS and the

power of a GIS is determined by its ability to relate
different data in a spatial context and to reach a

(]
Arc X % conclusion about this relationship
p/o,-er O
9@ A combination of two data types: spatial (locational) and
,\{9 (?3 attributes (descriptive data) are related and presented
Q§’ < visually by means of an interactive user interface
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GIS Uses Today W e

Resource Incident
Inventories : Bo Mapping
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GIS Essential Tasks or Processes

Input
Manipulation
Management

Query and Analysis
Visualization

Location X=4,233,455.146
¥=2,425,103,229
Well Type Drilled
Smith
Sondy
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What Can GIS Do for Us

|
—— i
Water /'"Waostewater _ Transportation

| Land Records

Streamlining service
Reducing data collection through electronic
collection

YV VYV

» Reducing costs through better logistics
> Keep cleaner records
D !I » Analyzing data quickly
e > » Improving organizational integration
Sharing and
Collaboration
Integration.’%’_ -
LI EEER G
pata e arups Mulelgungt!

Cartographic

Databasoe



Good Geo-Information Solutions

Provide Timely Information

Disseminate Knowledge

Communicate Importance

Show Status and Performance (Dashboards)
Support Decision Making

lllustrate Change

Show the Future

VVVYYVYYVYY

....Helping Us Make Better Decisions
Effectively Telling a Story . ..
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Capabilities of GIS
GIS uses advanced analytical tools to explore at a scientific level the
» Spatial relationships

> Patterns

» Processes of cultural, biological, demographic, economic, geographic,
and physical phenomena

\VDDT | Virginia Department of Transportation

10



Capabilities of GIS

> GIS stores related geographic features in separate collections of
files called map layers

> Map layers can be reused easily, assembled into any number of
map compositions, and overlaid for analysis

» Scale: Global to Local
» Create maps that help answer questions

> GISis really a merging of cartography, statistical analysis, and
database technology

\VDDT | Virginia Department of Transportation
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Overall Features of ArcGIS

» Data Types — Vector (points, lines, polygons) and Raster (imagery)

» Store Data - ArcGIS allows you to access, use, and store GIS data
using the method that fits and optimizes your existing workflows.

» Individual Files — ArcGIS supports many data formats, such as
shapefiles, file geodatabases, tables/spreadsheets, CAD, and raster's

» Geodatabases - stores GIS data in a central location for easy access
and management.
» It can be leveraged in desktop, server, or mobile environments
» It sits on top of any RDBMS, such as SQL Server, Oracle, or
PostgreSQL, and supports all types of GIS data.

\VDDT | Virginia Department of Transportation
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Overall Features of ArcGIS

» Cloud (mobile) - store data in the Esri cloud with ArcGIS Online or in
your own personal cloud infrastructure (Azure)

» Interactive
» |ldentify features
» Select features
» Buffer/Clip features
» Query features

» Produce statistics/graphics

\VDDT | Virginia Department of Transportation

13



Example of GIS Data Layers or Themes

Data source Data layers
Street data

’~j->/©<‘
v

Buildings data
\;j-V‘““ -————
Vegetation data
_—
v

Integrated data

loraheem A. Th. et al. Coupling GIS and Photogrammetry for the Development of Large-Scale Land Information System (LIS). Journal of Geosciences and Geomatics, 2014, Vol. 2, No. 1, 1-10. doi:10.12691/jgg-2-1-1, © The Author(s) 2013. Published by Science and Education
Publishing
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GIS creates maps and all maps have a purpose

The Map Example Purpose

Location Map Show the location of something within a broader geographic context of common
knowledge to audience (e.g. state, country, world)

Geology Map Show spatial distribution of underlying geology

Habitat Map Show spatial distribution of different habitat types

Topographic Map Show spatial distribution of elevations

Watershed Map Show delineated boundary of watershed

Election Map Show which areas voted for which candidate

Grading Plan Shows an engineering design for grading and drainage (i.e. how to manipulate
topography)

\WDOT |



Different ESRI ArcGIS systems

ArcGIS
» ArcGIS Desktop

v Itis a powerful GIS authoring, editing, ./// \.\.
and geoprocessing application that

Websites Viewers Desktops Smartphones Other mobile

allows you to create beautiful maps, & talante devices
, : , =
edit and manage spatial data, and E@@ !
perform the full spectrum of analyses
needed to turn your raw data into valuable information

v Use ArcMap, ArcCatalog, ArcGlobe, or ArcScene, to create maps, perform spatial
analysis, manage geographic data, and share your results

» ArcGIS Online

v" An online, collaborative web GIS that allows you to use, create, and share maps,

scenes, apps, layers, analytics, and data. Use to visualize, share 2D and 3D data,
and perform analysis

v Access ArcGIS Online through web browsers, mobile devices, and desktop map
viewers

\WDOT |



Different ArcGIS systems —

GPS Location Layers Measure Tool § Basemap Selector

» ArcGIS Collector ‘ —
v" Collect and update data in the field, log your ETERT,

current location, and put the data you capture ! P e
to work so you can make more informed and : '
timely decisions. Returns data in near real time : SR

» ArcGIS Web AppBuilder
v Interactive WYSIWYG application to
develop user friendly maps and forms
v User friendly front-end map

»  Other Products
* Navigator
Workforce -
+ Development :
« ArcPro

https://www.esri.com/en-us/arcgis/products/index

a

GGGGGGGG
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https://www.esri.com/en-us/arcgis/products/index

One Solution — Mobile Data Collection and Spatial Orientation

v' Easy to use COTS software (Collector) v Ability to show “real-time” data
collection
v' Data-driven form development (based
on database) v Effective integration of different data
sources

v' Create and configure maps to fit
organization’s workflows v Standardize information being collected,
reduce paperwork

v' Collect points, lines, polygon features N _
v Ability to take and store pictures

v' Can access information from the

desktop or mobile v Improve efficiency and being proactive

v' Meeting Business Requirements (EPA,

v Can create dashboards
DEQ, VDOT)

\DOT | .



General Applications of GIS: Integration and Visualization

GIS software is inter-operable allowing the merging of many data designs in the
Infrastructure development and permitting of projects.

Some of the following is where GIS can be used in various aspects of engineering:

Cartography

Database technology

Statistical analysis

Spatial locations

Feasibility

Interpret and combine data

Integrate CAD drawings, satellite images, and parcel maps

Build relationship between data

Validates data, geometric and topologies networks, and control access

https: //qrindqis.com/30 qis—uses—in civil enqineerinq/ (9/2/18)
https:/iwww.quora.com/What-are-GlS-applicatio civil-engineering (2/1/18)

\VDDT | Virginia Department of Transportation 19


https://grindgis.com/30-gis-uses-in-civil-engineering/
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What is Geospatial/Geospatial Technology/Geospatial Information

 Geospatial is used to define the collective data and associated
technology which has a geographic or locational component beneath,
on or above the earth’s surface

 Geospatial technology refers to all of the technology used to acquire,
manipulate, and store geographic information.

« Form of geospatial technology:
> GIS
» GPS
» Remote sensing
» Georeferencing

\VDDT | Virginia Department of Transportation 20
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Application of GIS in Different Environments

Infrastructure Development/Management
Land Fill Site Assortment

Urban Development and Town Planning
Site Analysis

Computerized document

Spatial Analysis/Spatial Data Management
Terrain Mapping and Analysis
Transportation Engineering/Planning
Environmental Engineering/Analysis
Providing Construction Requirements
Data collection of As-Built Surveying
CAD integration

Land Analysis

Model Application

Construction Engineering/Management
Regional Planning

Surveying

Project Management

Structural Engineering

Geotechnical Engineering

Earthquake Engineering

Remote Sensing

Water Resources

Soil and Foundation

Wastewater, Stormwater and Solid Waste
Management

Landslides

Disaster Management

https://grindgis.com/30-gis-uses-in-civil-engineering/ (9/2/18)
https://www.gcwengineering.com/civil-engineering-fields-service/ (2/10/16)
https://www.quora.com/What-are-GlS-applications-in-civil-engineering (2/1/18)

\WDOT |
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https://www.quora.com/What-are-GIS-applications-in-civil-engineering

Civil Engineering

Civil engineers design, build, and maintain the foundation for our modern
society —our roads and bridges, drinking water and energy systems, sea
ports and airports, and the infrastructure for a cleaner environment, to
name just a few
Transportation
Coastal Engineering
Structural
Environmental
Geotechnical
Construction
Architectural
Engineering Mechanics
And more

https://www.asce.org/about_civil_engineering/

VDDT Virginia Department of Transportation 23
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https://www.asce.org/about_civil_engineering/

Infrastructure Life Cycle of Civil Engineering

GIS plays a vital role and serves as a
complete platform for every phase of
the Civil Engineering Life Cycle

« Planning

« Data Collection

* Analysis (Environmental)

« Design

« Construction

« Data Collection As-Built Surveying
 Operations/Modeling

https://www.esrii.com/engineering GIS Solutions for Civil Engineering — Modern Platform for Civil IT (2008)
https://cesnitsblog.wordpress.com/2012/10/28/gis-and-its=-application-in-civil-engineering/

\VDDT | Virginia Department of Transportation 24


https://www.esrii.com/engineering
https://cesnitsblog.wordpress.com/2012/10/28/gis-and-its=-application-in-civil-engineering/

GIS and Civil Engineering

GIS gives your entire team access to the most current information supporting

better decision making.

GIS enhances workflows in
¢ Project management

e Analysis and design

e Logistics Anshyts

GIS provides

Data accuracy
Data sharing
Analysis capability Dats Creation

Modeling

https://www.esrii.com/engineering GIS Solutions for Civil Engineering — Modern Platform for Civil IT (2008)

\DOT

Virginia Department of Transportation
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https://www.esrii.com/engineering

GIS and Civil Engineering

Modeling and Analysis

Geoprocessing is the framework for modeling and analysis. Some of
the common medeling applications include

GBLUSAS Modeller - [LUSAS Views 3 span integral bridge.mdl Window 1] I 18X » Composite overlay models for assessing Suitabimy'
B Fie Bk View Geomwetry Attrbates Ubiiies Bridge Window beb =&l x|

Dl@(E| & =| 4 [®le]x| el olol| B miblal [+ alhlafs] M| 55 sensitivity, capacity, and risk

O e — * Evaluation models for comparing alternatives
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B33 Mesh
| T a?ﬂh’ckb&n
a3z
= 3 Suface
L Ldb 2Thick chel
(=43 Gecmehic
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& 4RSS n=z="2=o.a )

|»

» Growth models for assessing future conditions
« Statistical models for assessing trends and generating predictive
surfaces

The geoprocessing framework can also be used for integrating external
models, sharing models with others, documenting a spatially dependent
decision process, and developing interactive dedision support systems.

e

L& T 3%Ew0l  COPY
| & 3RS Dy Renems
i :_'jinacg Delete
| I & 15lab 0.2
& 2wanmi Edk Attribute
= 3 Materiad [ |
= 433 lschropic Visuakes Assignments
{ i & e
L% IMid St AsSN
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L 2iued Set Defauk

@ Yspring suppart abument J
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(=3 Loadmg
=N Stuctuel
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2tenpeatue 40

| =3 Discete -
4« | »

Rl | |

-
»
The xesh iz currently locked by the user Al
[oadcaze 1 ha=z bzen zet active
hzsexbled results initialized as loadcase changed ﬁ Foagn
»

<l J
e e MR R R LR LR T A b Create new data by combining existing dara.

https://www.esrii.com/engineering GIS Solutions for Civil Engineering — Modern Platform for Civil IT (2008)
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GIS and Surveying

Surveying is a vital part of infrastructure development, from
building roads and communication systems to establishing
transportation networks and pipelines.

A centralized information system based on ESRI GIS
software provides the framework for:
 maintaining and deploying critical data

« applications across every aspect of the infrastructure
project including data collection, planning,
construction, and operations management.

https://lwww.esri.com/library/brochures/pdfs/gis-sols-for-surveying. pdf

\VDDT | Virginia Department of Transportation 27



GIS In Surveying

GIS and Surveying complement each other
» Survey data contributes to the GIS dataset

» Data sets built on measurements of location provided by survey and geodetic
measurements

» Can use LIDAR, Imagery, laser scanning, mobile mapping

Uses in Survey
Project Planning
Data Collection

Design/Predesign Analysis

Construction
As-Built Surveys

Land Development
Survey Data Management
Facility Management

https://info.courthousedirect.com/blog/how-gis-tools-are-changing-the-practice-of-land-surveying

\DOT

Virginia Department of Transportation
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GIS and Transportation
Also known as GIS-T

Geographic Information Systems and Transportation

https://transportgeography.org/?page_id=6578

\VDDT | Virginia Department of Transportation 29
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GIS in Transportation

Most important objective in GIS is Visualization through maps

Major areas of applications include:
 Highway maintenance

« Traffic modeling

« Accident analysis

 Route planning Roads &
- Work order management system Sl

https://www.geospatialworld.net/blogs/gis-in-transportation/ (5/30/18)

\VDDT | Virginia Department of Transportation 30


https://www.geospatialworld.net/blogs/gis-in-transportation/

GIS and Transportation

Four Major Components

» Encoding —representation of a transport system and spatial
components

» Management — database storage and organization
» Analysis —wide array of methodologies and tools

» Reporting — visualization and data reporting

https://transportgeography.org/?page, 6578

\WDOT |


https://transportgeography.org/?page_id=6578

Summary: GIS IS

Database centric - handles data in a single seamless spatial database

Form centric for field collection (Survey123)

Offers full complement of geographic functional elements
« Datainput ' Desktop GIS

A mm Server GIS
) St or ag € ArCGIS Explorer ArcGIS u&ﬁm

- Management

* Retrieval |
 Manipulation AI’CGIS

 Analysis and modeling Data
NcGls"OnlIneSeka.es
« Output et Srerum
. ESRI Demographics
o D|Sp|ay ESRI Data & Maps

https://csengineermag.com/article/a-gis-perspective/

\VDDT | Virginia Department of Transportation 32



Benefits of Using GIS

> Better Decisions
» Access to data that impacts plan locations and designs

» Data required by Environmental Impact Statements and Biological
Assessments

» Provides a central storage space for data for basis of project feasibility
« Historical

e Documents
« Maps

https://info.courthousedirect.com/blog/how-gis-tools-are-changing-the-practice-of-land-surveying
http://www.landpoint.net/overlooked-benefits-of-gis-and-land-surveying/
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https://info.courthousedirect.com/blog/how-gis-tools-are-changing-the-practice-of-land-surveying
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Benefits of Using GIS

» Reliable Records Retention

» Stores as-builts, updated base maps, current data
» Improves land management

» Good tool for spatial information

» Add value to surveying, planning, construction, and management,
commercial, industrial, and oil/gas construction projects

https://info.courthousedirect.com/blog/how-gis-tools-are-changing-the-practice-of-land-surveying
http://www.landpoint.net/overlooked-benefits-of-gis-and-land-surveying/
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https://www.esri.com/en-us/arcgis/products/field-operations/overview

Five Stages of Repeatable Life Cycle

 Plan

« Understand
 Capture
 Monitor

e Share

https://www.esri.com/en-us/arcgis/products/field-operations/overview
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GIS at VDOT - Location and Design

ArcGIS Field Apps

Ecosystem

ArcGIS for Desktop
ArcGIS Pro

Operations Dashboard for ArcGIS

'z

Workforce for ArcGIS [E

Drone2M .aC for Fie'd §
Suny t,uJ for g Operations
i f
;ollecior for ArcGIS
Explorer for ArcGIS W Nawgator for ArcGIS @

[

http://proceedings.esri.com/library/userconf/proc18/tech-workshops/tw_1861-267.pdf



http://proceedings.esri.com/library/userconf/proc18/tech-workshops/tw_1861-267.pdf

MS4 program and associated projects

WV

DD Virginia Department
of Transportation

Home > Business > Location and Design

» Travel Center

Traffic Information

511 offers

real-time traffic \VDDT

you are.

SMART

info. Anytime you
need it, anywhere ! 3 r I

SCALE Dashboard

Funding the right transportation projects.

B mn m Bl

m ’ DASHBOARD

About Jobs Contact Maps 511 SMART SCALE Dashboard

9 REPORT A ROAD PROBLEM (\ 800-FOR-ROAD (800-367-7623)

» Newsroom » Info Center » Business Center » Programs » Projects & Studies

Search this site Q

» Location and Design Division

L&D Home * Business Administration * CADD Support * Hydraulics and Utilities
MS-4/Stormwater Management * Project Management Office * Roadway Design and Special Projects
Standards. Special Design. Policy and Quality Assurance * GeoSpatial Program * Traffic Design

The Statewide Location and Design Team is responsible for the planning, development and delivery of quality
engineered highway construction plans found in the Department's Six Year Improvement Program. Our statewide staff is
organized into 9 construction districts which are responsible for project management and design as well as a Central
Office staff responsible for the development, implementation and training of policies, procedures, technical guidance as
well as design and project management.

Qur team of highway engineering professionals includes experts in the fields of roadway geometric design, hydraulics
and river mechanics, stormwater management/MS4, geospatial program, traffic engineering design, landscape
architecture, project management, CADD support, safety hardware, engineered standards, policies and procedures,
general business and consultant contract administration.

\DOT

Virginia Department of Transportation
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Location and Design Program Areas

Program Areas

The Central Office Location and Design Division consists of nine different Program Areas. These Program Areas are
responsible for the development, implementation and training of policies, procedures, technical guidance as well as
design and project management.

Select one of the links below to learn more about our expert team of professionals working in each Program Area and to

see additional information you can use.

+« Business Administration

« CADD Support

ZeoSpatial Program

Hydraulics and Utilities

Me-4rStormwater Management

Project Management Office

Roadway Design and Special Projects

Standards. Special Design, Policy and Quality Assurance

« Traffic Design

\VDDT | Virginia Department of Transportation
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Desktop and Mobile Applications in L&D

» Using Collector as the base map for the inventory on all projects

» Using Surveyl123 for all forms
» Numerous Webmap Application Builder

Projects include:
» Outfall Reconnaissance Inventory
» Stormwater Basins Inventory and Inspection
» NPDES Coordinator Inspections i
» IDDE Investigations
» Nutrient Credits
» Adopt-A-Highway
» Surveying (Courthouse Reviews, Flown Imagery)
» ROWY/Parcel Determination

> Drones
\WVDOT |




MS4 program and associated projects

LEGEND

Permit Tracking

. Standalone DB/ app

. Envircnmental

(CEDAR)

Multiple Divisions—
Env L&D, CN, MNT

Public-Facing

M54 Permit Tracking
Context Diagram

\VDDT | Virginia Department of Transportation
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MS4 General Permit (WQ)

 Location and Design has general oversight of the MS4 Program

 VDOT Central Office Division are responsible for specific Best Management Practices
(BMPs) for the different Minimum Control Measures (MCMs) of which there are six with

a special one for TMDLs

v Minimum Control Measures (MCM)
v"  MCM 1 - Public Education & Outreach
v"  MCM 2 - Public Involvement/Participation

v" MCM 3 - lllicit Discharge Detection and Elimination
v"  MCM 4 - Construction Site Stormwater Runoff Control
v"  MCM 5 — Post-Construction Stormwater Management

v" MCM 6 - Pollution Prevention/Good Housekeeping

v MCM 7 - Locality and TMDLs

\VDDT | Virginia Department of Transportation
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Lead Division

Associated BMPs

Construction

4(C)1, 6(D)3

Environmental

2(B)1, 3(C)2, 3(D)2, 6(A)2, 6(B), 6(D)1, 7(A), 7(B)

Learning Center

6(D)4

Location & Design

2(B)2, 3(B), 4(A), 4(B), 4(C)2, 5(A), 5(B)

Maintenance

1(A)2, 2(B)3, 3(A), 3(C)1, 3(D)1, 5(C), 6(A)1, 6(C), 6(D)2, 6(E)

Communications

1(A)1, 2(A), 2(B)4, 2(C)

Traffic Engineering

1(A)4

Transportation Planning

1(A)3, 3(C)3

Each District is generally responsible for program implementation within

\DOT

the specific urbanized areas




MS4 Sewer Outfall Locations (+24,000) (MCM3)
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VDOT’s MS4 Mobile Program Overview

 Responsible for mapping target outfall locations in Census Urban Areas
15 Census Urban Areas located in Virginia (2010)

~21,000 centerline miles of roadway

« Stormwater discharged from a pipe, ditch or drop inlet

MS4 Census Urban Areas 2000 VS 2010 (15)

Modified and Combined CUA (2000 & 2010)

[ Modified CUAfor 2000
:l Jurisdicitional Boundary

| Virginia Department of Transportation
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VDOT’s MS4 Program Background o,

« Steps to achieve the outfall information

Office data collection and research through the Target Selection Model

Field data collection
Database population

Maintaining and updating outfall information

Generating a bi-weekly IDDE report

\VDDT | Virginia Department of Transportation
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MS4 Stormwater Basin Management (+2400) (MCMD5)

\VDDT Stormwater Basin App Version:10/09/2018
+ M |
' Y

M) 2

BMP_Inventory: 02028

SWMID: 02028

General BMP Type: Infiltration
Specific Type:

UPC Number: 95113

Status: Existing

Attachments:
No attachments found

Related tables:
Components

Z¢

\VDDT Virginia Department of Transportation




Surveyl23 form for Stormwater Basin Management (MCMb5)

-
@ Survey123 for ArcGIS

v BMP ID & Type

WMID *
02028

General BMP Type
Infiltration

Specific BMP Type

Miscellaneous Type

BMP Function

Inspector Name *

©  oWPinspecion =
\VDDT

Virginia Department of Transportation

Water Quality Swale%2FBioswale - [ICOther

[=[m] = ]

[ Michelle.Fults@vdot.virginia.gov_VDOT ]

Inspection Type *

Inspection Date *

[ Monday, March 18, 2019

Next inspection date

[Tuesday, March 17, 2020

_

SWMID *

BMP GloballD *

General BMP Type *

Basin

@ Basin

O Filtration

Olnfiltration

O Manufactured (Filtering)
©Manufactured (Hydrodynamic)

Inspector Name *

Inspection Date *
7/17/2017 v[[12:37 PM /|

MNext inspection date
' 7/17/2018 v|[12:37 PM~/|

Inspection Type *

O Annual Inspection
©Semiannual Inspection
©Weather-related Inspection

BMP Owverview Photo

@ Surveyl23 for ArcGIS ' ST =]
SWMID * []
\ W

|
Alternate ID

Ex. Name from plan sheets, municipality ID, etc.

| » Background Data

v Location Information

| Geometry *

i 37.867°N 75.509°W i

© Esri contributors

w Latitude '
(37.86669 5y

Longitude
-75.50947 Q|

District *

| A

| |OBristol 2
O Culpeper

OFredericksburg

OHampton Roads

Olynchburg

Jurisdiction *

\WDOT |

Virginia Department of Transportation
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Dashboard for Stormwater Basin Management (MCM5)

MW, Stormwater Basin Dashboard FY2019

Total Number of Basins - Detr 8 Q fy | 3 Basins ID and Ratmg

A . New York
rinafeld - clumbus Philadelphia

Number of Basins Inspected

2194

Number of Basins |r'1:3;‘)1‘}c‘14‘>-:‘1

Number of Basins by Rating Total Number of Basins by District




N\VDOT NPDES Coordinator's Inspection Map

(Version: 091018)

Zanesville
©

MS4 NPDES Coordinator’s Inspection (

<200) (MCM4)

. A
o— XX 1
Chambersburg
)
43] 20
g
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9 T
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Ak u 35 096960 RLDA
Lo 97111 | UPCNumber: 105137 L :
Project Number: 50 ]
k pAshland Harrisonbur Project Name:
168 OHunlmg‘Ur\ b2 Color Rating: Green (Proactive, Project Team 3
OCharleston Engaged) Salisbury
District: Culpeper n()alliorma
fort o . iy
Construction Inspection Survey (RLDA
wexington 6 ‘%ﬁ, Attachments:
o Fo) )
No attachments found
2 107998
_ o o e} e i
19009; 8103210 e gov_VDC
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zn \ 100993 @ Related tables: Che ec 0
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MS4 Construction Inspection Reports (NPDES)

18] Survey123 for ArcGIS (=88] = |

-

—_—— . .
15 Survey123 for ArcGIS EE =]

-

{81 Survey123 for ArcGIS =[=] = |

-

Virginia Department of Transportation

Construction Runoff Control
Inspection

Choose a form.

@NPDES Coordinator's Inspection Form 1
ONPDES Coordinator's Inspection Form 2
ONPDES Coordinator's Inspection Form 3

NPDES DETAILED INSPECTION
SHEET - PART |

> Project Information

> Inspection Information

> ESC Inspection Questions

> Pollution Prevention (P2) Inspection
Questions

) SWPPP Update and Modification Questions

> Color Rating

_

\VDDT | Virginia Department of Transportation

Virginia Department of Transportation
Construction Runoff Control
Inspection

Choose a form.

CNPDES Coordinator's Inspection Form 1
@®NPDES Coordinator's Inspection Form 2
ONPDES Coordinator's Inspection Form 3

NPDES SHORT INSPECTION
SHEET - PART Il

Project Information
Inspection Information

Inspection Questions

Yy |v¥, | vy

Color Rating

_

\vDOT \VDOT \VDOT

|| ©NPDES Coordinator's Inspection Form 2

Virginia Department of Transportation

Construction Runoff Control I
Inspection

Choose aform.
ONPDES Coordinator's Inspection Form 1

@NPDES Coordinator's Inspection Form 3

NPDES COORDINATOR'S
GENERAL INSPECTION SHEET
> Project Information
4 Inspection Information |
> Attendee Information

Enter up to 50 Observations and =
Recommendations

> Observations & Recommendations 1

> Color Rating

_
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MS4: lllicit Discharge Elimination System (MCM3)

Potential lllicit Discharge Reports (PY 2018 - 2019)

Confirmed lllicit Discharges*

11

No. of Potential lllicit
Discharge Reports Open

Athens

Ashland
Huntington

Permit Year 2018 - 2

B ri;

Total No. of Potential lllicit =
Discharges Reported Kinasoort

20

Parkersburg

Charleston

Fairmont

Clarksburg

WEST
VIRGINIA

lacKsburg

N Martinsburg Fredarick
Frederic

3
}
5
4
Baltimore

/
/

¢
/ Columbia

e Annapolis
\Washington
oy
'

Dale City [

Staunton

Charlottesville

Richmond

\\-w VIRGINIA

Bnchburg

Roanoke

VITA, Esri. HERE, Garmin, FAQ, NOAA, USGS, El

Vineland

Dover

Salisbury

Hampton

Norfolk
Virginia Beach

PA, NPS | VDOT Spatisl Intelligence Group

Potential lllicit Discharge Reports by District

| US Census, VDOT, TMPD ..




MS4: Nutrient Credits (MCM5)

Clewch Powed

\WwDOT e

UC Service Areas

Nutrient Bank @ Maen: Major River Basing

@ CamicrsMaPoss @ Owfn Atomarie

@ Cupoper @ Paounney Farms P Asartc Ocean Comtal
@ DoosGowe [ T By Samdy

@ Edapce @ Pratre Woten [ Crwascesse Bay Coastal
@  Gokden Kot @ Suions Fars T Ooman

@ ewkins Fomst @ Sone Broge 1 Conch Powed

@ ey Pose @ Swms Dxcw rearn

@ royCromAzeey @ WatwoodFams Jarres

@ Uncoi's Bend ® Yo Yarw Rver

@ LongHetow e

Sowee Vegas Depateent of Transporsen, 2017
Ve, oo "

'pne Depa

A

Virginia Department of Transportation

\WDOT |
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MS4: Nutrient Credits (MCM5)

Results

VDOT project engineers may now apply for use of nutrient
credits through our DS5. Once a new nutrient credit purchase

web form is completed, a VDOT permit manager reviews the form
and adds finalized nutrient credit transaction information such as

affidavit and bill of sale.

Manual entry, project
engineer role

Semi-automated

Auto-filled using JavaScript
extensions in Surveyl23
with ArcGIS REST API

r

Mutrient Credit purchase web form collects:

Project personnel and VDOT ID codes

Project location data

i

Mutrient banks found within
compliance zone

using external web

application

Credit purchasing information

LY

[

Usze the WebApp Builder
interface to automate spatial
analysis of compliance zon

i —

Consume EPA WATERS,
TMDL locations, and
internal VDOT spatial data

Manual entry, permit
manager role

Web forms are automatically sajed as a new
feature in the VDOT nutrient credit purchase
database

UVA Work

\DOT

Virginia Department of Transportation
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Nutrient Credits (MCM5): Overview of relevant trading

- rules and restrictions

The spatial data and analysis used to Projects Initiated
meet these requirements varies Y
between market participants, leading

to confusion, errors, and variable ve
environmental tradeoffs. y

Eligible for offsite
nutrient offsets?

=
o

All standards must
. be met onsite

The problem: how can ve
compliance with these Y
rules be standardized

Any banks within

Any banks within Any banks same HUCG?
same HUC127? within same or No
an d en fO rc ed ? Nr:.n Yes adjacent HUC8?, No

redrts may be
All standards must redlls may be purchased from redlts may be All standards must
be met onsite purchased from banks in same or purchased from be met onsite
banks in HUC12 adjacent HUC8 banks in HUCG

UVA Work

\WDOT |



Two-Step repeatable process for nutrient credit
purchase compliance:

Example use of the web application
to find banks:

Complete partially automated
webform

\vDOT Nutrlent credit_ DSS MAP

Use web app to complete pre-

F- ‘ [ Search by UPC

F
(o) %e\c_i‘e:‘

evaluation using standard procedure

Example webform:

Location information

Select project centroid location: *

37°32'N 77°26'W
ition source closed error

o L 1
.

\\,..4
oA 2o lanoke
(© Esri contributorss
HUC8
02080205

HUC12
020802050607

[29]

Staun

VDOT-contracted banks located
within allowable zone

Y% Example nutrient credit purchase

location
. Nutrient TMDL area

\E Allowable purchasing zone
.
.
s 020801
g N &/vi j
HUC 6- = *
020802 | % Chesapeake -f’
i Rlc mond J
Virginia i S, Bay /
oLynchburg , ) ):\L /“
el 3 olonial
R @ o
Petersh National /
i €
" “SBatllcfield M d
M/"‘\\\ /M LN 7 .\/27\ iw |
- 2
| | ‘
{ ( |
e - | HUCS6- ‘
@ John H 7\\\‘\ @ 030 1’02 \L».‘
Kerr e h -

UVA Work

Virginia Department of Transportation

\WDOT |
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Other GIS Software — FREE: Open Source

QGIS

gVSIG

Whitebox GAT

SAGA GIS

GRASS GIS

MapWindow

ILWIS
GeoDa
uDig
Opendump
Diva GIS
FalconView

OrbisGIS

\DOT

Virginia Department of Transportation
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MS4 Desktop Demonstration (If time allows)

\DOT

| Virginia Department of Transportation
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https://vdot.maps.arcgis.com/apps/webappviewer/index.html?id=14ecc61bf712440783bfe83ed159daee
https://arcg.is/1KXbna
http://arcg.is/1f1DT1
https://arcg.is/1KXbna

Thank You!

Michelle E. Fults, GISP
Geospatial GIS Section Manager — L&D
804-786-1294

Virginia Department of Transportation



