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Introductions

Julie Spangler, GISP

= Senior GIS Analyst with JMT Technology Group,
Baltimore, MD

= Adjunct Faculty Member

= Geospatial Applications Program, Community College of
Baltimore County,

= Environmental Science Program, McDaniel College

Candice Ottley-Francois, PMP, GISP

= GIS Project Manager with Albrecht Engineering, Inc.,
Baltimore, MD

= Engineer by training, GIS Professional by trade
= Focus on GIS for Transportation & Public Safety

aerecut @BAUNE. |Grovp




Objectives

Offer a basic understanding of the technology and
framework

Highlight some uses and applications of GIS

Investigate some of the primary sources for readily
available data

Discuss how to build a business case
Discuss how to evaluate data prior to use
Outline a course of action to learn more
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Whatis GIS?

Textbook Definition

= Acronym for geographic information system.

= An integrated collection of computer software and
data used to view and manage information about
geographic places, analyze spatial relationships, and
model spatial processes. A GIS provides a framework
for gathering and organizing spatial data and related
information so that it can be displayed and analyzed.

= More simply: A computer based tool for problem
solving and information management.

,q
asrecut  WOHUNE | Ghove



Whatis GIS?

= Computer system that captures, stores, analyzes,
manages and presents data that are linked to location

“Shapes” to represent features;
Tables with information about each
feature

Tools to enter, edit, query,
analyze and map data

mobile devices and use the system

DATA APPLICATIONS e.g. Google Maps
Google Maps is
a GIS
; Application!
Computers, 3 f’T Technical specialists / /
GPS devices, 3 '.'I who design, maintain

Database management system; ﬂ
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Three key characteristics of GIS

— - Features are georeferenced
= Features are organized in layers
“ Features have attributes
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Why do we use GIS?

Application
Area
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Why do we use GIS?
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Tables

* Input and
Manage Data
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Spatial Analysis

Allows a user to manipulate data to examine

location, attributes and relationships of geographic
features

3 types of spatial relationships
= Proximity
= How close one feature is to another
= Direction
= Relative and absolute relationships of one feature to another
= Topology

= Qverlaps, adjacency, containment, connectivity, contiguity of
features
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Map Where Things Are
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http://google.org/crisismap/2013-boulder-floods?hl=en&llbox=40.2978,39.5808,-104.383,-105.851&t=ROADMAP&layers=9,2,5,layer2,1,layer5,3,1330728463283,4,6,8,13,layer6,1325831185426,11

Map Quantities

Outage Map
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http://outagemap.bge.com/

Map Densities
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http://www.arcgis.com/home/webmap/viewer.html?webmap=1837df95711a4fd69fc33393736e80ba

Find What's Inside
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http://www.esri.com/industries/public-safety/fire-rescue-ems
http://www.esri.com/industries/public-safety/fire-rescue-ems

Find What’s Nearby

PETCO Improves Location Selection

950-store {and growing) PETCO Animal Suppties relies on statistics and data -

new sites,

n the context of a
about
Animasl

discussion

PETCO

Supplies’ use of
GIS {geogmphic informa.
noa systems) rechaology
tor store site selection,
Shawn Hanna Is quick to
point out that the chairman
of his company is an ace at
picking winming spots ar
which to baild. “We've his
toncally managed = site
selectinn committee that
boasts many decades of

PETCO mitigates tho risk associntad with opening now locations
by using ESRI Businass Analyst for sio salaction solution

combun:d experience msking feld-level site selection

e MY N M e B Ll | SO N

Case Study: Petco Improves Location Selection

not intuition — to select

by Matt Piar

also be significant, and in a
changing economy that can

introduce considerable
uncertainty in the selecron
process.”

How To Choose A Site
Selection Solution

While Hanna had expenence
with portfolio valuanon of
mstituttonal  real  estate
nvestments, rerul site selec
tion was new o him
Nonetheless, his department
was tasked with determining
the best way to offer an

independent zssessment of potental new PETCO retail
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http://www.esri.com/~/media/Files/Pdfs/library/articles/petco-case-study.pdf

Map Change

One Year Change in Asking Rents

Baltimore Metropolitan Office Market
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http://www.esri.com/news/arcuser/0611/enhancing-the-commercial-real-estate-life-cycle.html
http://www.esri.com/news/arcuser/0611/enhancing-the-commercial-real-estate-life-cycle.html
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Roadwork Planning

= Maryland State Highway Administration
= Office of Highway Design (OHD)

= Assess and Report ADA Compliance

= Non-Compliant Sidewalk
= Trip Generators
= Crash Data

= Roadway Projects
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Safety Improvement Studies

Maryland State Highway Administration
= Office of Preliminary Planning and Engineering (OPPE)

|dentify candidates for safety improvements

Analyze crash history

= PDF Reports

= Line diagrams

= GIS data aggregated to street segment

Perform field observations to analyze existing conditions
Make recommendations for remediation
Forecast congestion impact of recommendations

aerect WOHUNE. |GRoup



Mobility Performance Indicators

= Maryland State Highway Administration
= Office of Preliminary Planning and Engineering (OPPE)
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= Historical data En %
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= Mobility Dashboard e

= Traffic Performance Metrics = . . . oo
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= Volume R -
= Based on INRIX data = o )

ALBRscm ;mi'l' IE%%*L'#’““‘“



Transit Planning Studies

= Maryland Transit Administration

= Baltimore Red Line
Demographic Analysis
Employment Analysis
Land Use Analysis

Population Build Out
= Forecasts to 2030

Figarw 7 ted Line Carridar Dextng Land bee
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Asset Management

= Prince George’s County, MD
= Department of Public Works & Transportation
= Department of Inspections, Permitting & Enforcement

= Pavement Assessment & Management System
(PAMS) g |

= Condition Survey
Pavement Rating
Needs Lists

Project Formulation
Work Coordination
= Cost Estimation
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E911 Routing

Anne Arundel County, MD

Structure Address Verification
= Physical location for every address in County
= Physical location for every phone number in County

Routable Street Centerline for E911 ComputerAlded
Dispatch System e

+ Address Ranges ' e 4%
= Limited Access/One Ways e e —eesay T D
+ Elevation - & 4
= Travel Cost =Y S S
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Crash Reporting - CrashStat

Transportation Alternatives, New York, NY
= View locations of pedestrian and bicyclist crashes on a

map @ ~=88s, o, |
= Query or Filter crashes = e
= Location ————
= Type of Crash B NG
7 . : L ey
. Year ,. 4" . t .,_ ? > . - A% g
. ] BN R s 1 B
= Demographics (age/sex) PR Ll " gl =
= Crash Details i L Lo
= Contributing Factors I8 DN es >
: .-'o. e I w
= Generate Reports AR (. S~

A
aerecut @BAUNE. |Grovp



SV ot

How do | build my business case?

Thursday, May 29, 2014

Maryland Traffic Records Forum

ALBRECHT The Conference Center at

ENGINEERING INC The Maritime Institute



Define The Question

What are you trying to model?

= Ask questions about what things go where?

= Quantify an existing pattern to better understand it?
Examine relationships between different events?
|dentify trends, clusters or hotspots?

Show how things change through time?

Predict or forecast something?

Find best places, routes or scenarios for a type of
activity?

Remember: All traffic activities involve a location
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|dentify Data Needs

What types of data do you need?

= Crash data, volume data, roadway characteristics, trip
generators, demographics

= Base data - boundaries, parcels, street centerline,
edge of pavement, street names, buildings, utility data

What level of detail do you need?

= How aggregated or disaggregated?

= What type of location identifier?
= County, Street Address, Intersections, Routes and Mile Points

= What attributes do you need?
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|dentify Data Needs

What data format do you need?

= Points

= Lines

= Polygons

= Table that includes a location field

Note: Data can be manipulated to the format that

your model requires

= E.g. Tabular data with well-defined locations can be
converted to GIS data!

= E.g. Points can be aggregated to polygons

TECHNOLOGY
ALBRECHT SN | Grovr




Frame The Data Request

Clearly state your objectives
= What are you studying? What are you using the data to
do?

Be specific about the location of interest

= Statewide, District, County, ADC Grids, Corridor,
Intersection, Radius around a location

What type of data do you need?
What type of attributes do you need?
How detailed or generalized should the data be?
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Sample Data Request Form

Creating a Clear Data Request

From the options listed below select all applicable answers for EACH:

How am I going to use this data? Gender / Age Priority Area Race / Ethnicity
. Hispanic or Latino
[0 Pilan an educations] program
O e . O Malk O Bicycle O Yes
centation
[0 Female O Large TrackTractor Trailer O Ke
[0 Evaluate z program — .
Mot ; Ethmicite
O Assistwith legiclation oo Specific Race/Ethmiciy )
0  Plan enforcement Please specify age(s) ranga: O Passenger Car O American Indian/Alaskan Native
. O Pedestian O Asian
O Media Specific age or .
O ote — O Pick-Up Truck 0 Native Hawaiizn Pacific Islander
fom suv African American/
[  Please spacify: Ages through O ) [m} amn anBlack
O vV O White
Weather Month / Day / Time Type of Road Contributing Factors
Please specify range(s) for each:
O Clear O County 0 Speed
O Ram Specificman” 4 or O state O Drugs/Alcohal
O Snow Boutls ¥ thrauga [ Other, please specify: O Call Phone
O ke c fi or O Searbelt
O ote £ through O Yes
O we
£ — o O Othes, please specify:
g
/ﬁ;\raﬂable Data Examples My Data Request Question
Ca
of Stay in Hospital Good Data Reguest:
am Swbject: Citation Data
- How Data will be Used: legislative raquest
A Data Needed: please provide 5 vears of citation
bt figures for restaint codes 224122 D, E and G.
%, found guilty
. . . Poor Data Request:
“ion of vielator's residence
- S Subject: Citation Data
sh iy ouney vs.
Vactms fvmg i LA How Data will be Used: Prarm Development
Data MNeeded: 3 - 5 year trends for my County

Y

—

‘NF ism]ywedh}winmﬁnga good data request. You are NEITHER limited NOR. bound to these categories***

ALBRECHT
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Evaluate The Data

Quality and Currency
= Acquire and review any metadata from source
= How frequently is the data updated?

= What lag time is expected from the time of the actual
event until it is published as data for analysis?

= How accurate is the data?

Suitability for Analysis

= If the data is a sample, how well does it represent the
population?
= Are there known outliers?
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Evaluate The Data

Very important to evaluate data in context

= Data will likely have inherent bias
= Who created it and for what purpose?
= Be wary of assumptions that have already been made

» Just because a datasetis common doesn’t mean it has clean
capture rules

= Understand the short comings of the dataset to have
an appropriate confidence level

= Not all data is collected the same way—individual
counties may have different policies

= Appreciate the idea that sometimes datasets will really
be “close enough”
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Develop Your Model

What is the analytical approach?

What are some of the tools and techniques that
apply?

= Reclassify, Overlay, Intersect, etc.
= Weighted analysis
= Proximity analysis

What are the assumptions?
How likely is it that the independent variables are

actually causing the changes to the dependent
variable?
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Develop Your Model

= = Considerations
— = Different conceptualizations of spatial relationships
= will yield different results

Near things are more alike than far away things—
spatial dependence

Effects of sample size
Effects of boundaries

What is significant at one spatial scale may not be
significant at another

= Clustering based on space, clustering based on space
and time
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Data Sources

* Local

= Cities, Counties, Educational Facilities (e.g. UMD, Towson
University)

= State

= Department of Information Technology, MDOT Agencies
“ Regional

= Regional Planning Commissions

* Federal
= National Atlas, Census, FHWA

* Commercial
= Esri, INRIX
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Local Example: MCTSA Data Services

= Maryland Center for Traffic Safety Analysis
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http://medschool.umaryland.edu/NSCforTrauma_MCTSA_data.asp

Local Example: UMD CATT Lab - RITIS

= Center for Advanced Transportation Technology Lab
= Available to Public Safety & DOT employees

No Cost
Historical Data
Live events
Incidents
Traffic

= Weather

- TECHNOLOGY
ALBRECHT ‘m'“ SHOUE
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http://www.cattlab.umd.edu/?portfolio=ritis

Local Example: Open Data Baltimore
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Brougit 10 youd by

Welcome to Baltimore City's Data 3 ‘ b —
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Cunent Real Proporty Tax in Balimone Nfoemation on pacing Ciatons aced winn the Dall
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https://data.baltimorecity.gov/

State Example: MD iMap
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http://imap.maryland.gov/Pages/data.aspx

State Example: CHART

= Coordinated Highways Action Response Team
= Feeds Dynamic Messaging Signs

ARTMENT ¢

COORDINATED HIGHWAYS ACTION RESPONSE TEAM

FTERACTVE NAP SEVIRE WEATIER

v e Mgy

Maryuna geaay & Trafe

Vtsraten

Loe Closurms

XN PRIl AR
» 2 oo et

Mk Of Tiarspcnaton, Maniand
tp et D Karytarsd
XPEANN W Ober feor

S0 1 10 YepriTes “Teay. bree

OF N rywn s Negiridy systen

PITOOGN teaTIvork @ bec hnosgy
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http://www.chart.state.md.us/default.asp

State Data: iTMS

= Traffic Count reports in PDF or Excel Format

Imeenat Tratic Montiaring System §. THMS) L et Ubsclumer
5 ) e

= Data also available in GIS format
http://www.sha.maryland.gov/pages/GlS.aspx?Pageld
=838

A..aascm SHNT [crove
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http://www.sha.maryland.gov/pages/GIS.aspx?PageId=838
http://shagbhisdadt.mdot.state.md.us/ITMS_Public/default.aspx

Federal Example: FHWA Resources

=
(A Federat Hahway Administotion About Programs Resourcss Briefing Room Contadt Search FwA " ff .m

telatod Organaahons

. Sy % - A websiie prowding comtact information for transpodation professionats. Sghway netanik reports. and transportation GIS coverages forthe U S
and fdexaco Mos! fles are svaiable n ARCHFOD interchangs (.e00] format, but the U S: state boundaries are wvailable in Arc\View Shape® ( shp) format
o Cacsys Tanspodalion Phnning Packags - Attiibute dats of spacial tabulstions kom the deceoninl census designead for tramsportation planesrs ars sailstie on this ske n spreadshest and plain text fomsals
From the hoemspage. ciick on "Dala Products™ in the 1ed nsigaton tar

o Mabons! Bdos Iinsaeory (MBI - FHWA'S NET oflers & wealth of tabulir dats about bridges across the U S From the homepags chck on “Tables of Frequantly Requastad NEI Inormaton” 10 locats
spesadshest data

« Hatmoal Mghway Plansing Networks ST - The NHPH is a database that contams hine featurss regresanting just ower 450 000 milas of cserent and planned highways in the U S The MEN consists of
interstates pencipad artonals and naral minor arterals Fles are axalable in ARCANFO © Inteschange ( 000) format

Other Data Resources
o Eedecy Geograghee Dot Commmtiae (FGDC) - The FGOC's webaite is aimed ot developing the Natonal Spatial Data Inkastructure (NSDI). The site provides mews . publications, a calendar of GIS events. and
access o vust va'H of data stored on spproximately 100 senvers registered with the NSOl To search for dota on this ste. go 10 the cleannghcuse ksted on the feh hand naigation ber
o EVY i o il % - Spitial scosystem duta for sach of the 7 FWVS Regions, Pusdo Rico, Hawae, sad the iower 45 s prodded
. Wﬂ The Data Copiog provitdes many typed of dala hat uisrs Can Sownlosd Fes of cost or for @ nomanal 18 Thea Gamce o SIAtewite and county-led data such as Digtsl

Elevation Modals, Digtal Othaphoto Mmgtas Nationsal Wetland Ivantery. and land use data Intemational data 16 also avakable Users wil need 10 creats 3 GeoCommunty Account to download #es
Gaodia.goy - The site 15 @ subste of the Geo-ane-stop Intiate, and 15 the U5 Goveenment's web- ba'.:d portal for one-stop access 10 maps, data, and other gecspatial senices The ste hosts datan 17
aﬁumt categenas mcmdmg :mnng mhus poltical boundary. © |, and trar

gtz - During 2000 and 200t. WS and the anl Lands | Highways {FLH). Central Fecoral Lands Dsision coliected geo-spatiaf cata cn all roads and
pariing lots for uze with gwguch: dom':uon systems This information & avafable for use by cther federal agencies, state agencies local goemments and the poiic.
Gep-gne-stop Wlistres - The Faderal gatenmy 10 shared spatisi dota, ofisrng links to osling data layérs and to GIS clernghouss websiles in al 50 states.
Muw The sde inks (o bud popufation and hateial daatasss
o The Fastions Atiss of the Unidad S1ates® - This teanst Mappng Saner offers several dffarant catagones of map layers. which users can download bes of charge Agnculurs, chmate gedogy
BANGOOMALCN. and watsr tatures e among the types of layers aalable. Vector Hes are in shapafis format Imags flas ane in georefersnced tagged Image #he format (GeolIFF)
blatanal Qc“n_( m&m,ﬁqngéjmm,mnﬂufya The HOAL'S National Ocean Senace (MOS) sita prondes users access 1o downloadable US bathymetne and hydrograghic data
tdation; s ANV of the Faah and Yldide Secece (FYYS) - NWI produces and prowdes spatial mformation an the charactenstcs extect. and status of the Nation's wetlands and deopwater

.. 0

habitats and other kurk hakdaty

« Matignal Dzz Sonxe (NPS| GS - NPS's GIS sife provides access 10 data. traming opportuntes. and detailed descriptions of modebng apphcations occumng nat d

o LisgraSeres - NofutaSene 15 8 nin-profil Consendtion organization that prowdes the sciertfic sformation and ook readed 10 halp guids sBactive comtanation action NtureSere 540 provides dals on
acologceal s,ym ms l'w dmnbunoo Mnml popedations m-ow’ml e Amercas

o US A 2 Mods - USACE s Gaospatial Qata Cisannghossa offsrs messdata for dam and méary Boundary coveragas

US Cansus Busay - rm us Cmus Buresy s websts vumg a range of GIS data including canses maps casographc boundary Vss, and school distnct boundanes

o WS Enasnosotal Pretaction Agsocy (EPA) - The EPA's GIS webste ofenng inks 1o a geospatal data cleannghouse sctware downloads. and an Emdrofacts Data Warshause

o US Geslog Suney (ISGS) - The USGS website prondng infarmation about the physical landscape of the Unted States. The ste hosts high-qualty. downloadable data layers and the National Mag, 2
tod for mm-nng consstent mebomende GIS data

G c - The FSGeodsta Cleannghouse prowdes download access to selected geospstial mformation and meladata held by the Forest Serice for Natiool Forest

Sﬁ'm -:mds mmmvn Saature data such a4 roads and sirsams map wmages. and fes mappng information
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http://www.gis.fhwa.dot.gov/gisData.asp

Federal Example: National Atlas

Soach ansealatiaeany.
@

aoout | Faot Sheats | Comaot Us | Pemwn | Pooses | e e | FAQ | Hete |

Map Layers  Printoble Maps ~ Wall Maps  Dpnamic Maps  Asticles  Mappng Prolesssonols

Have you ever dropped a stick in 8 nver and wondered where it might go if it
floated all the way downstream? Now you can trace ils journey using

\ B A e SRS R TR ASS /

skip Pl roplay O
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http://nationalatlas.gov/

Federal Example: Census

United States

Census

American Community
Survey

The Consuns Butedu (4o 1 Inease
siatutics from Me 217 ACS on Thursday,
Sepl 12, 2013 The ACS produces
QSHMANES for NAMSIOLS SO, OC0ROMK
00 POUry CAQRLIRASICS Indlaang
2°0sge. SAUCINON, Ihe oMM T WOk
SMEIoYMen], MCNgage status and rert, as
wel 33 income. poverty and hesh
TGUance

<BEGEGEEE -
ouarscn

Quek, sawy access 10 1t abont
people buminess, and geography

To Dagin, sakeC] & ninle frum his

ML OF e e Ming

Seiect @ stata 12 begin| =]

s s map 10 sapiote Cammun
data through a mashup of
populanon anvd econome data

Business Geography Research

oo

Muntsty Wacleaale
Juby 3013 Peeport
Fedessed 1000 AMEDY

Cuartarly Profits

=

ManuToctursm'

Census s

Media Advisary — Census Bureau to Host Prerelease Web

Confecence on 2012 American Community Survey Statistics
What T
Sapt 19 mkaoe

s Bureau wil hold 3 Web conterance fo dscuss the

of 2012 Amarican Comemunity

More Than 1 Mitlion U.5. Residents Speak Vietnamese at
Home, Census Bureau Reparts

Wenesday Sestarie X

A LS. Cemus Bureau roport released today says that there were 1 8

mibion pecple wha spoke Vietmamess af

More Than 1 Million U. S Residents Speak Korean at Home,
Census Sureau Reports

1000 AN DT AT

Advenco Monthly Hetali Sales

20 Owerter 2013 Repon

Newsroom

$4266 B

VeIt s

§500.0 B

vl

S142.1 8

At profits

We changed our homepage

Yol un whit you think

Stat of the Day

Potential Trick-Or-Treaters

41 1 mikon estemated potentia inck or
treaters m 2012 T chidren age & 1o
14 = across the US. Of coorse many
other chidman T
younger tan 5 T aiso go vekor-
¥oaang
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http://www.census.gov/

Commercial: Esri Data Products

Demographics and Lifestyle Data .

Analyze manets, evaluate competnors, and Kentity
opportunities. Get demographics and Ifestyle data using any
of these methods

Map Services

ARGIS Onling Map Semnvices use the latest availabie data 1o
give you 3ccess 1o semographic and Mestyks maps for the
United States and several other countnes

Business Analyst

Busingss Analyst provides reports and maps 10 help you with
market planning, 1eniofy desgn, and customer
segmentabion

Community Analyst

Community Analvst provides people working in government
apencies or involved with public planning with reports and
maps 10 help oplirmize and alocaie resources

DVD

Demaaraptue Consumesand Busingss Dals DVDs are
avallable Seiect the data you need and at what levet of
detalls, such as by ZIP code

Imagery
Access high-resclution gichal satelise imagery and Global ;
Land Survey (GLS} datasets Gl imadery In oneé of the
fallowing ways

Map Service

ARGIS Onling Workd Imagery map S8rvice gives one meter
or better satellite and aernial imagery £ many parts of the
world

Image Services
AICGIS Onling Image Services offer you the best confinuous
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http://www.esri.com/data/find-data#demographics

Ramona GIS Inventory

Public Safety Interface

-

1; IIRENE & 3

* L L -wm' 4
n

.
-
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http://gisinventory.net/

ArcGIS.com

ArCGIS - FEATURES PLANS GALLERY MAP HELS IGN N Oesri

The Mapping Platform
for Your Organization

ve 1 wre hem with the
wght away wilh
really-1o-use conte app snplates avadatie for the

web smariphones, &

SO DAV EREETRIALS  WATCH A VIDEO

® Reach Your Users “  Go Mobile 7 A Living Atlas of the
e . " World

Share your maps and data on your web pages. blogs ALCESS yOour mags and information rom anywhens oA
y a ' P 9 : K AICGIS InCIudes 3 iving aias of e wordd, with beauliig

SOCIA Mediy, o custom apps .
and aumoritative maps on hundreds of 10pks

@ Get Started Quickly oo Powerful out-of-the-box ¢, Integrate
) 88 Apps &
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http://www.arcgis.com/

SV ot

What training opportunities exist?

Thursday, May 29, 2014

Maryland Traffic Records Forum

ALBRECHT The Conference Center at

ENGINEERING INC The Maritime Institute



Training Opportunities

| = Meetings

= Review Case Studies

= Magazines, Journals, Websites = Local GIS groups
= Technical Guidance = MISGIC

= ArcUser Magazine .
“ How To Books " Esri MUG

= Getting to Know ArcGIS = Esri CMUG

= GIS Tutorial
= Online Training Opportunities * MAGTUG

= Esri Free Training = Conferences

= Esri Paid Training

= MIT Open Courseware = Esri Events
= Formal Classes = FOSS4G

= Online

= Penn State World Campus u Where
= |n the Classroom
= GIS-T

oot SV 5500


http://www.esri.com/industries/
http://www.esri.com/news/arcuser/0100/avmodel.html
http://www.esri.com/esri-news/releases/13-1qtr/getting-to-know-arcgis-for-desktop-third-edition-available
http://training.esri.com/gateway/index.cfm?fa=search.results&cannedsearch=2
http://training.esri.com/gateway/index.cfm?fa=search.results&searchterm=&search=Search&cannedsearch=2&OrderBy=CourseTitle asc&coursetypeid=1
http://ocw.mit.edu/index.htm
http://www.worldcampus.psu.edu/degrees-and-certificates/geographic-information-systems-gis-certificate/overview
http://www.esri.com/events
https://2014.foss4g.org/about/
http://whereconf.com/where2012
http://gis-t.org/

Questions?

Julie Spangler, GISP
Senior GIS Analyst
JMT Technology Group
ISpangler@mttg.com

Candice Ottley-Francois, PMP, GISP
GIS Project Manager
Albrecht Engineering, Inc.
cfrancois@albrechtengineering.com
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