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Proposed Informatics 
ArchitectureArchitecture
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DHEC Agency Structure
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Environmental Program Mandates
& Geographic Information Systems& Geographic Information Systems

Contaminant Assessment• CERCLA (Superfund) & RCRA
• Brownfields
• MS4’s
• Federal Facilities Agreements
• Solid Waste Permitting
• Emergency Response  
• Underground Storage Tanks
• Agricultural Farm Permitting 

Sl d A li ti

Permitting
Protection

Permit Decision Support Tool
Site Selection

• Sludge Applications 
• Hydrogeomorphic Analyses
• Fish Advisories 
• Water Quality Monitoring Strategy
• Water Use Program 
• 208 Service Areas• 208 Service Areas 
• 319 Mandates 
• 305b Reports
• Reliability Classifications 
• TMDL Development 
• Watershed Strategies  

Proposed 
Construction

Proposed 
Dock

A h l i l

Endangered  
Species

Construction Impact Reviews

GIS software modeling 
capabilities are used to 

evaluate the relationship of 
petroleum products and 

ground waters.  The 

Modeling
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• Watershed Delineations
• Shellfish Sanitary Surveys 
• Beach Monitoring Activities
• Source Water Protection Program
• 401 Certification Reviews 

303(d) I i d W Li
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Archaeological 
Site

Spec es
software is also used for 
modeling air emission 

trajectories to determine 
non-attainment boundaries.

NOx NONATTAINMENT AREA
MODELED BACK TRAJECTORIES

County Boundaries

&V Facilities with NOx Emissions of 100 tons or greater
Recommended Nonattainment Area

Back Trajectories
$T Congaree Bluff Monitor

Congaree Swamp Boundary

CONGAREE BLUFF MONITOR

Author: Dr. Jeanie Eidson

• 303(d) Impaired Waters List 
• Well Head Protection Areas
• Uranium/Radium Monitoring 
• GIS Data Clearing House



Health Program Mandates
& Geographic Information Systems& Geographic Information Systems

Information Dissemination via Public Map Services and Health Applications & Analysis• Shelters, Facilities, & Evacuation
• Community/Cultural Information
• Directions and Address Locations
• DHEC Facilities Locations
• Aerial and Space Images
• Maps on Demand
• EOC Drills Secured Site
• Emergency Sheltering Application
• SC Mapping Applications-Web Portal
• SC Community Assessment Network

• Birth Certificate Data
• Death Certificate Data
• Population Data
• Pregnancy

Awards / Publications
Emergency Response GIS Applications

Pregnancy
• Mother’s Health and Lifestyle
• Infant and Child Health
• Infant Mortality
• Cancer Incidence
• Childhood Lead Poisoning
• Fetal Deaths• Fetal Deaths
• Live Birth / Infant Death
• Minority Health Initiative Database
• PRAMS

• ArcGIS Server (Geocoding / Analysis)
• REACHSC – Geographic Notification
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• Critical Data Sheets Application
• Disaster Modeling
• Vital Records Statistical Information      
Integration System (VRSIIS)



Shared and Integrated GIS - SIGIS
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Stages of Evolution 
to Enterprise GISp

Stage 1: Data Generation QA/QC

Stages of Evolution to Enterprise GISStage 2: Standardization

Stage 3: Automation of Routine TasksStage 3: Automation of Routine Tasks

Stage 4: Increased Information Dissemination and Awareness 
of Spatial Capabilities (New Spatial Integration, Analysis, 
Visualization, and Reporting Tools embedded into systems)

Stage 5: Specialization of Staff

Stage 6: Customization of Systems – Web Services & Service 
Oriented Architectures

St 7
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Stage 7: In-depth Spatial Analysis of Data 

Stage 8: “Ubiquitous” GIS



GIS Organizational Structure, 
Resources & DataResources, & Data

GIS COMPONENTS
• People “Embedded”• People Embedded

• Varied  Areas of Expertise
• Program Specific Knowledge 
• Program Specific Methods• Program Specific Methods

• Data

• Procedures

• Software

• Hardware

• Info Distribution / ImplementationInfo Distribution / Implementation
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Expertise Structured
data Organization Hard-/Software



User Levels /  GIS 
Software Components

GIS DEVELOPERS – (Analyses, Editing, & Querying Spatial Data – Application 
Development – Custom Maps)

A GIS S (N t k & S ti l A l t E t ) A GIS D kt 9 (A I f &

Software Components

ArcGIS Server (Network & Spatial Analyst Ext.), ArcGIS Desktop9.x (ArcInfo & 
ArcEditor) and Extensions (3D Analyst, Spatial Analyst, Geostatistical Analysis, 

Publisher, StreetMap, ArcPress, ArcScan, MrSID Encoder, SAS Bridge), ERDAS, 
DMAP, SaTScan™, CrimeStat, Google Earth, HAZUS, CATS-JACE, etc.DMAP, SaTScan , CrimeStat, Google Earth, HAZUS, CATS JACE, etc.

MODERATE END USERS - (Editing & Querying Spatial Data – Custom Maps)
ArcView 9.x (VBA / ArcObjects) / ArcView 3.x (Avenue), ArcGIS Server

LIGHT OR INTERNET/INTRANET USERS- (Spatial Queries Only – Template 
Maps)

ArcExplorer / ArcReader, ArcIMS  & Route Server, ArcGIS Server, GIS Enabled p
Web Apps, EpiMap, Google Earth

MOBILE GIS SOFTWARE
ArcPad / App. Builder (Field Data Collection), ArcReader
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DBMS (Database Management Systems)
SDE Spatial Database Engine



Thin Client Deployment:  
http://dhecnet/apps

GIS Developers  & High End Users -
ArcGIS Desktop 9x and Extensions (~270 Accounts)

Moderate End Users -
ArcGIS Server – Web Apps & Web Services

Light End Users – Internet Map Services, Web Apps 
& Services

Test Server

ArcGIS 9x

From 62 Licenses
deployed to 62 People

(Thick Client)
to

62 Licenses

& Services

ArcGIS 9x

ArcGIS 9x

GIS DATA 
SERVER

AV 9x

62 Licenses
deployed to 273 People 

(Thin Client)

AV 9x

AV 3x

AV 3x AV 9x
ArcIMS
Intranet

SQL

ArcIMS

Existing “Thick” Client
•PHSIS - 6 ArcGIS Concurrent

•OPHP – 5-10 ArcGIS 
Concurrent/Single Use

Health GIS Conference 2007 10

ArcGIS
Server

Internet
SQL

ArcSDE
SQL

Concurrent/Single Use

Mobile Users

•ArcPad & ArcReader
Author: Dr. Jeanie Eidson



Infrastructure MappingInformatics Infrastructure (GIS/IT 
Infrastrucutre mapping)

42

Rack #28
42

Rack #16 BIOOGISSRVR

BIOLEADS

VRWEB 04

Server Information:
BIOSERVER: 10.1.10.13
1 GB RAM
108 GB Hard Drive
1 GHZ
Windows 2000 Advanced Sever

Server Information:
Dell
BIOWEB01 : 10.1.10.67
1 GB RAM to 4 GB
1.4 GHZ
Wi d 2000 Ad d S

I DC

IDC

Pr in t Se rver

L ink/R x L PT1 L PT2 CO MPo wer /TX

IDC

Server Tasks:
- Get Virus Protection Software
- Deal With Linux Server
- Confirm Back-up Intergrity for Bioleads
- Install extra hard-drives and RAM where needed

pp g)
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KEYBOARD/MOUSE
SLIDE-OUT KEYBOARD/MOUSE

SLIDE-OUT

PHSISDATA
 B  L  A  N  K

 B  L  A  N  K
SCANGIS

Server Information:
BIOWEB02: 10.1.14.39
1 GB RAM
18GB h d d i

Server Information:
BIOLEADS: 10.1.10.69
Windows 2000 Adanced Server
1 GB RAM (maybe install more RAM)
54 GB Hard-drive, RAID 5
1.4 GHZ
Software:
ArcSDE
SQL Server Standard
Oracle Client
ESRI License Manager

ArcView
ArcSDE and 5 connects

Uses:
VR  Death Indexes - CD image 
storage
SDE data storage
Users:
All ArcIMS connections
All 2 and 3 tier SDE connections
(

Windows 2000 Advanced Sever
Asset::E1106
Current Software:
IIS 5
SQL Server Enterprise
ArcSDE (Not being used)
ArcIMS (maintenance lapsed - take 
off)
SAS -Version 8
Users:
Our Division 16-20, VR 6-7, IS:  4
Applications:
Viking Data Entry (VR data entry)
NVDRS (Sql)
SAS DataMart - storing data
Project Tracking
ESRI License Manager:

ArcView
ArcSDE and 5 Connects
StreetMap USA

Ports Open/Used:
1433 - SQL Server

Windows 2000 Advanced Server
7 tape auto loader
Current Software:
ArcIMS Intranet
IIS 5.0
Ports Used:
5151 - ArcSDE
5353, 5050, 5300 - ArcIMS
80 - HTTP
Uses:
ArcIMS Intranet (EOC Drills, 
Point services)

Server Information:
VRDBSERVER: 10.1.10.82
6 GB RAM
Dual Processor 3.06 GHZ 
MS 2003 Server Ent Ed.
64/32 Bit OS
Software:
IIS 6.0
SQL Server Enterprise
Genesis Web EBC
Uses:
VR Birth Cert Storage
Ports Open/Used:
1433 SQL Server

IDC

Server Information:
ALCPDC (converted 
workstation)
Uses:
Testing / Development
Software:
ArcIMS

PHSIS/Bioserver/
BIO_DesignJet

SD

HP ScanJet 5500
- Common Computer

PHSIS/Bioserver/BIO NET PRINTER (B

Port 5151-
ArcSDE

VR

1
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BIOWEB02

VRREPLSRVR

18GB hard-drive
1.4 GHZ
LINUX Redhat
No being used at all
Install Widows 2003?

Intranet Zone (DHEC Domain) / 
Sub-net 

(potentially 13 Districts 1-2 users,
46 County Emergency Management 
Directors, etc...)
Ports In Use:
5151 - ArcSDE
1433, 1434 - SQL Server
1521 - Oracle

Server Information:
SCANGIS: 167.7.240.41
4 GB RAM- 108 GB Hardrive

Server Information:
VRWeb01: 167.7.240.34
4 GB RAM
3*72 GB HD
2.8 GHZ
Windows 2000
Uses:
Primary GenesisWeb app S I f ti

Internal - PHSIS Workgroup / 
Subnet

IISPHSIS/Bioserver/BIO_NET_PRINTER (B 
& W)

PHSIS/Bioserver/
C_Bio_Net_Printer (Color)

PHSIS/Bioservr/
C_Bio_Net_Printer_02

Port 5151-
ArcSDE

Port 1433 -
SQL Server

Port 1433 - SQL Server

Port 1
433 SQL Server

VR

VR

VR

36
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42
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Rack #1 VRGIS01

VRWEB01

VRWEB02

VRDBSERVER

1.2 GHZ
Asset 1133
Software:
IIS (PHSIS web aps)
ArcIMS (all services, sheltering app)
RouteServer app and data
Cancer Registry  App
Uses:
SCAN
ESRI License Manager

- ArcIMS ArcMap Server
Ports Open/Used:
80 - Web
5300, 5151- ArcIMS
5353, 5050  - ArcIMS
1433 - SQL Server

Primary GenesisWeb app
Applications 
GenesisWeb app
IIS 5.0 / 6.0
Ports Open/Used:
SSL

Server Information:
VRWEB02:167.7.240.39
 Backup / Fail over
4 GB RAM
2.8 GHZ 
Uses:
 Backup / Fail over Genisis Apps
Applications:
IIS 5.0 / 6.0
GenesisWeb app
Ports Open/Used:
443 - SSL

Server Information:
VRGIS01: 167.7.240.45
4 GB RAM
2.8 GHZ 
Software:
ArcIMS  
IIS 5.0 / 6.0
Uses:
ArcIMS Load Balancing
Ports Open/Used:
80 - Web
443 - SSL

Load Balancing 
ArcIMS Requests

Po
rt 

44
3 

G
en
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is

Port 4
43 G

enesis

Other Hardware (Cell Phones, 
Pagers, Modems):

Port 80 ArcIMS

Dedicated 
ArcGIS 
Server Box &
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KEYBOARD/MOUSE
SLIDE-OUT

BIOLINUX

VRWEB03

SCANGISII

BIOSERVER

Internet Zone / Sub-net / 
DMZ

Internet users:
Hospitals
Shelters

Other Users

WWW

Workstations:

In DHEC Domain
- DHEC/shoultjj40w  (Jared's Computer)

- LaserJet 4
- Windows 2000
- Laptop

- DHEC/blacksc40w (Common Computer)
- Widows 2000
- HP ScanJet

- DHEC/mahalir40w (Ravi's Computer)
- Windows XP

- DHEC/mahalirxpl (Ravi's laptop)
- DHEC/millnela40w (Susan's Computer)

- Windows XP
- DHEC/tianj41w (Mike's Computer)

- Windows XP
- DHEC/longse40w (Suzanne's Computer)

- Windows XP

In PHSIS Workgroup
-PHSIS/biogis04 (Angela's Computer)

-  Windows 2000
-PHSIS/ biogis03 (Meh di's Computer)

- Windows 2000
-PHSIS/kostadpk40w (Steven's Computer)

-Windows 98
- PHSIS/yoonj40w (Joanna's Computer)

- Widows 2000

Por
t 4

43
 G

en
es

is

U NIVER SITY

Health 
Department

Hospital

Port 4
43 - Genesis

M o d em  Ba n k

Extra Hardware:
5 - 72 GB Hard-drives
1 GB RAM Chip

Port 8
0 ArcI

MS

Port 80 
ArcIMS

Server Box & 
ArcGIS 
Desktop 
Concurrent 
Use license 
Server &
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1

9
8
7
6
5
4
3
2

Other UsersWidows 2000

In Workgroup
-  workgroup/whisenmd40w (David's computer)

- Windows XP
- Ipac 3500 

- workgroup/sanderja40w (John's Computer)

Not Sure:
CD Burner
Chaurice
Shae
Guang - Windows 98??
Mary - glovermh40w - Wi ndows 98

Contact: Jared Shoultz 803-898-3668
Date: 12-30-2003

Server & 
ArcIMS (web 
applications) 
Box



Hybrid GIS Layer Example – Health 
FacilitiesFacilities
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Internal Server Based GIS Services & 
ApplicationsApplications
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Current Geocoding Components

Intranet Based Composite Geocoder Service
State E911 Centerline File• State E911 Centerline File

• ArcGIS Server 
• ArcGIS Server StreetMap Extension 
• Compaq Proliant DL 380 Web Server
• Windows 2003 Advanced Server

IIS 7 0• IIS 7.0
• SOAP Compliant / Industry Standard XML Web Services 

(WSDL File)
Current AVR Components
• ArcGIS Server Spatial Analyst Extension
• ArcGIS Server Network Analyst Extension

Health GIS Conference 2007 14

• ArcGIS Server Network Analyst Extension



DATA RETURNED THROUGH 
ARCGIS SERVER COMPOSITE GEOCODER

Address Related Fields Additional FieldsAddress Related Fields
• X Coord
• Y Coord

Additional Fields
• Error Message
• Extended Error Message

• Latitude
• Longitude
• Side of Street

• Match Score
• Match Status
• Geocode Method• Side of Street

• Standardized Address
• Geocode Method
• Geocode Tier
• Spatial Reference XY
• Spatial Reference LL

Data Input
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Intranet Geocoding ServiceIntranet Geocoding Service
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Intranet Geocoding Service

UploadingUploading 
address file

Health GIS Conference 2007 17



Composite Geocoding 
S iService

Final 
Industry Standard Web Service
- Accessible at the application level

Output
pp

- Accessible via Intranet Upload

- Incorporated SIGIS Methods and Tiers
-Output in Geographic and UTM Zone 17N NAD 83
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Output in Geographic and UTM Zone 17N NAD 83
-Excellent tool to leverage expertise and years of  
experience  (Services Oriented Architecture)



VRSIIS (EBC & EDR): Real-time 
geocoding of births and deathsg g
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Let’s Carpool
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CHESS/NEDSS FilterCHESS/NEDSS Filter
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NEDSS/CHESS GIS Integration 
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CHESS/NEDSS MappingCHESS/NEDSS Mapping
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CHESS/NEDSS MappingCHESS/NEDSS Mapping
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CHESS/NEDSS Future PlansCHESS/NEDSS Future Plans
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Temporal Visualization
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Mobile GIS and Field Data 
CollectionCollection
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Rapid Needs Assessment

SC customized application based on 
World Health Organization  two-phase 
sampling method & Mobile GIS work, 
training, and technical support  provided 
by Mr. Steve Ramsey and the NC Public 
Health Regional Surveillance Team 5
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Mobile Field Data CollectionMobile Field Data Collection
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Mobile GIS – Emergency Response DVD Project
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Disaster Planning, Emergency 
Response, Facilities Management, &Response, Facilities Management, & 

Spatial Statistical Analysis
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Surge Zone Mapping
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Facilities Mapping
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NVDRS Hot Spot Mapping
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SaTScan™ Analysis
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DMAP and Statewide Birth Variable Mapping
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Routine Daily Map Requests
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Mortality and BRFSS Mapping
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Obesity and Context Mapping
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Network Drive Time Analysis
Twenty Mile Network Area for Five y
Facilities in Upstate South Carolina
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Birth Density Mapping
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Embedded GISEmbedded GIS
In Public Health Applications
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South Carolina Community Assessment 
Network (SCAN)

WEBSITE STATISTICS

Since Deployment

Network (SCAN)

Since Deployment
•“Hits”  

- 19,716,469
•Visitors 

- 1,275,923
••50 Countries 

Year to Date
•”Hits””Hits” 

- 4,602,169
• Visitors
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- 373,703



SCAN Map Service Interface
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South Carolina Community 
Assessment Network (SCAN)

SCAN Community Profiler
Assessment Network (SCAN)

Health GIS Conference 2007 45



Output: table, graph 
and mapand map

SCAN Example
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Emergency Hurricane Sheltering System
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ReachSC / HANReachSC / HAN
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Critical Data Sheets
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Web Based Application 
URLsURLs

S th C li C it A t N t k (SCAN)South Carolina Community Assessment Network (SCAN) 
http://www.scdhec.gov/scan or http://scangis.dhec.sc.gov/scan

REACHSC (Reverse 911 / Health Alert Network) http://www.reachsc.com/( ) p

DHEC Emergency Hurricane Sheltering System 
http://scangis.dhec.sc.gov/dhecshelters

DHEC GIS Download Server / SIGIS (Internet Version)
http://www.scdhec.gov/eqc/gis/
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Critical Data Sheets Application
http://scangis.dhec.sc.gov/cdatasheet/login.aspx
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