DEPARTMENT OF TRANSPORTATION

Isiah Leggett Arthur Holmes, Ir.
County Executive July 5, 2011 Director

Mr. James O. Montgomery, P.E.
Awards Committee Chairman

Dear Mr. Montgomery:

The Montgomery County Department of Transportation (MCDOT) is pleased to submit
the attached nomination for the “Small Projects” category for the Committee’s review.

MCDOT is especially proud of its homegrown “Storm Operations Map”. This mapping
initiative was developed in-house in conjunction with the county’s Department of Technology
Services and utilizes state of the art I'T technology(ies) to effectively manage human and
equipment resources (internally) while contemporaneously communicating the state of the
transportation system to all affected users, departments and agencies, elected officials, emergency
operations, and most important the one-million residents who rely on its local Government to
react swiftly in emergency situations to restore the transportation system. The Storm Operations
Map is a web based application with an intuitive interface that provides information on road
conditions, location of bus stops, fire hydrants, metro stations and much more.

Initially, the Storm Operations Map was developed primarily for use during winter snow
and ice operations. However, it is now being expanded to address other initiatives such as debris
management following severe storms; noting road closures due to flooding, etc., and useful in
determining response routes thus minimizing response time for emergency operations irrespective
of the event. As you will see from the enclosed description, the program provides a robust menu
of options and activities to allow residents an opportunity to make “informed decisions”
concerning travel during inclement conditions.

This project won the plaudits of the residents and the congratulations of the County
Executive and Council.

We appreciate the opportunity to share our work in this significant effort.

Sincerely,

a7/
ﬂ’?“ R. Keith Compton, Chief
Division of Highway Services

RKC:rp
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CEAM 2011 AWARDS NOMINATION
COUNTY PROJECT OF THE YEAR

(Please Type or Print)
PROJECT TITLE: MCDOT Storm Operations Map

County: Montgomery County, Maryland

Location: Montgomery County, Maryland

County Project Manager: John Gillick / Raza Zarif

Engineer (Firm): N/A all work completed by in house staff.

Contractor (Firm): N/A all work completed by in house staff.

Year Completed: 2010

Construction Cost: $162,340.00 1.T. Cost

NOMINATED CATEGORY:

Small Project (under $500,000.) _ X

Mid-Size Project (between $500,000. and $5,000,000.)
Large Project (over $5,000,000.)

NOMINATED BY: Keith Compton (Member County Representative)

POSITION: MCDOT Chief Division of Highway Services

TELEPHONE: 240-777-7607 FAX: 240-777-7670

E-MAIL ADDRESS:keith.compton@montgomerycountymd.gov

SECONDED BY: Randy Paugh (County, Associate or Life Member)

TELEPHONE: 240-777-7608 FAX: 240-777-7617

E-MAIL ADDRESS: randy.paugh@montgomerycountymd.gov

Please submit the following:

X A letter of recommendation (no more than three pages in length) describing the
project in detail and why you are nominating it. This letter should address overall
complexity of the project, innovative solutions to problems that were encountered,
innovative use of County staff and funds, how the needs of the citizens were
addressed, and cost effectiveness. :

X No more than 5 photographs of the project. One must be of the completed project,
while the others may be before or during construction,

Projects may only be nominated by a Member County. A Member County may only
nominate one project in each category.



Montgomery County, Maryland — Storm Operations Map

Abstract - The Montgomery County Department of Transportation (MCDOT) is responsible to address all weather related
impacts to its transportation system including: snow and ice storms and other severe weather such as Wind and Rain and
flooding. Response to all storm activities affecting the transportation system is coordinated and centralized through DOT’s
“Storm Operations Center (SOC)”, operated by the Division of Highway Services. The SOC manages all necessary resources
(internal and contractual) as well as communicates with all affected and involved County departments and agencies.
Moreover, the SOC communicates with the general public and media concerning road conditions and clean up efforts.
Communication with the public with respect to transportation conditions has been identified as one of the most critical
elements, if not the most critical element of DOT especially related to the provision of Emergency Services such as Police and
Fire and Rescue. To enhance this commmumication, DOT, in conjunction with the County’s Department of Technology Services
develeped a state of the art “public facing map” accessed through the County’s web portal that provides a robust level of
information geared to allowed residents to make informed decisions with regard to travel plans, mode of travel or a decision to
“stay home”.

The Montgomery County, Maryland, Storm Management Operations Map, developed by the Department of Technology
Services (DTS) in close collaboration with the Departient of Transportation (DOT), provides a new online tool that makes it
easier for citizens to decide when to safely venture out following a snowstorm. The online map tool shows the progress of
snow plows throughout the County and indicates when emergency routes, primary roads and neighborhood streets have been
cleared. Using the map’s search capability, residents can immediately focus on the plow status of their street and surrounding
streets and then zoom out to check on the status of their entire route. Each road category, whether an emergency/main route or
neighborhood street, is designated on the map by a different color. Patterns are used to show whether plowing has started, is in
progress or complete, The map also provides residents instant access to live views from any of the County’s nearly 200 traffic
cameras along with other helpful information, such as the location of bus stops, Metro stations and all public schools
throughout the County. Residents may also use the online map to easily report an intersection that needs additional sand or salt,
a missed street, or a damaged mailbox during a snowstorm.

By using In-house resources, the County was able to develop a system that more effectively met the County’s needs at a
considerable lower cost than the current systems available on the market. Following the County Executive’s press conference
on the subject, our online Snowplow Tracking System was widely featured by the area media such as NBC, CBS, Fox News
and the Washington Post.

The Problem / Need for the Program - Last winter, Montgomery County, Maryland endured 3 major snowstorims with each
snow event dropping over 2 feet of snow across the County. Many County residents were stranded in their homes for days, as
the Department of Transportation worked on the priority emergency routes before sending plows to the less-fraveled
neighborhood routes. Following these record-breaking snowfalls, Montgomery County Executive Isiah Leggett challenged the
County Governiment to find better ways to communicate with frustrated residents during snow storms.

During these major snow events, citizens need to know the condition of the roads beyond their current location in order to
make an informed decision to travel. DOT policy is to clear all emergency roads and primary neighborhood roads to the
pavement prior to sending plows to clear the secondary neighborhood roads. While citizens can determine the status of their
road outside of their home by looking out a window, they need more information on all of the roads in their planned route in
order to make an informed decision to travel (or stay home). If citizens can be informed of the status of all the roads in their
surrounding area, they may choose the route which has been cleared and avoid an alternate route which has not been cleared or
may contain a closed intersection. Additionally, if the neighborhood roads in the immediate vicinity are all impassible, citizens
may choose to hike out to the nearest bus stop or Metro station if they can determine the condition of the roads in those
locations as well as the distance and the route they would need to hike.

When a major storm accurs, such as the snowstorm on February 5-6, 2010 that dropped 22 to 28 inches of snow on County
roads (with drifts over 3 feet), residents may not see snow plows on their secondary neighborhood roads for days. For
residents with critical needs (needing medicine, food, heat, medical attention, etc.), an informed decision to travel in the correct
direction can make a major difference in ouicomes.

Description of the Program - The solution chosen by the County was to develop an online Storm Management Operations
Map, built in-house using AreGIS 10, including AreGIS Server and ArcGIS Desktop software. The system leverages ArcGIS
Server, ESRI’s Flex API 1.3 and Sample Viewer. The system was developed by the DTS Geographic Information System
(GIS) and Application Development {ADT) teams in close collaboration with the Department of Transporiation, Division of
Highway Services. The development and implementation timeframe was very tight. The authorization to proceed, indicated
by the signing of the Project Charter was obtained in August 2010. The deadline for implementation was the beginning of the
snow season in December 2010.

Two versions of the Storin Management Operations Map were developed:
s A public view which is available on the County’s internet page during a snowstorm



¢ Aninternal view for the DOT Storm Operations Center (SOC) staff. The internal version contains regions for each of
the County’s snowplow routes and provides the capability for DOT SOC staff to publish road status after it has been
verified.

Storm Management Operations Map — Public View - Map and Navigation menu — The public can access the map from
County’s Internet site. Figure 1 shows the initial map view and tool features; buttons for the zoom-in/out navigation, reference
layers (bus stations, traffic cameras, Metro stations) and intersection search widget were built on top of the banner. The Map
Legend is displayed on the left, providing the key to the color codes used to mark streets based on their type (Emergency,
Primary Neighborhood, Secondary Neighborhood) and plew status (Not Started, In Progress, Complete). Residents are
immediately prompted with a search widget to “Find My House” and then click the “Locate” button, The map application will
validate the address and then display a ¥ mile radius of the neighborhood surrounding the address, as shown in Figure 2.
Additionally, the text box that accompanies the address on the map will indicate whether the road is County maintained, the
Plow Priority (Emergency, Primary Neighborhood, and Secondary Neighborhood) and the current plow status (Not Started, In
Progress, Complete). Once an initial address is located on the map, the resident may use the “zoom-out” and “zoom-in”
features of the navigation bar to display more (or less) of the surrounding area on the map. Figure 3 displays the result of two
“zoom-ouls”, now displaying approximately 1 mile radius surounding the address. Notice the sawhorse icon indicating
“Street Intersection Closed” less than % mile northeast of the resident’s location.

Tools Menu — The Tools Menu contains two useful features for residents; “Report Missed Streets” and “Report Damaged
Mailboxes”. Once a street has been marked as “Complete”, a resident may submit a Missed Street Report to the DOT
indicating that the street in not completed. Each Missed Street Report will show up as a flag on the internal DOT version of
the map and will result in re-scheduling a snow plow to resolve the problem. The application pre-populates the resident’s
address from the “Find My House” search result into the “Report Missed Street” form. See Figure 4 for an example.

Live Feeds Menu — The Live Feeds menu toggles on/off additional layers of the map, including “Traffic Cameras”, “Metro
Stations”, “Elementary Schools”, “Middle Schools”, “High Schools”, “Hospitals” and “Fire Hydrants”. In addition, there are
menu options for the “Find My House” and “Locate Intersections™ search locators. Figure 5 shows the map with layers for
Metro Stations (black “M” icon), hospitals (blue “H" icon), traftic cameras (camera icon) and elementary schools (blue
building with flag icon) enabled.

Residents can click on any of the traffic camera icons fo immediate view a web page containing the live feed from the camera
at that intersection (see Figure 6). During a snowstorm, residents can use the visual feed from these traffic camera to provide
visual confirmation of the status displayed on the map as well as viewing current traffic conditions,

Fire hydrant locations are provided as an optional layer on the map so that residents, heeding County requests that residents
clear snow around the fire hydrants in their immediate neighborhood, can easily locate the hydrants (see Figure 7).

Storm Management Operations Map — Internal DOT View - The internal DOT version of the Snow Operations Map
contains all of the features of the public map, plus some additional functions required by DOT to assist in their management of
stow removal operations. For example, the internal version of the map is divided and bookmarked into 7 depot area so that
each County depot can go right to their area of responsibility. In addition, the hundreds of County snow plow routes are also
identified on the internal version of the map (see Figure 8), The snow plow route numbers are important because when a
snowplow operator radios in with status updates on his route, the depot manager can update the status by route number rather
than street-by-street. Each snow plow route contains multiple streets and street segments,

The internal version of the map also contains a widget that calculates and reports real-time status in pie chart format for the
entire County. ~

When residents report a missed street using the public version of the map, a red flag icon is displays the location on the internal
version of the map (see Figure 9). Similarly, a matlbox icon on the internal map displays the location of any maitbox damage
reports,

Use of Technology - Both the public and internal versions of the Storm Management Operations Map were built by the County
(in-house) using ArcGIS 10, including AreGIS Server and ArcGIS Deskiop software. The system leverages AreGIS Server,
ESRP’s Flex API 1.3 and Sample Viewer and Adobe’s Flash Action Scripts. During the usability and integration tests, the
County determined that a significant number of the standard functions and tools provided with ESRI's flex sample viewer often
resulted in misleading or incorrect results. Significant customizations were performed in-house to improve the granularity and
accuracy of data presented.

Moving away from many Flex Map Viewers in the US which use ESRI’s provided base map, the County’s basemap uses the
local planimetric layers so that the redisplay of the roads {emergency, primary neighborhood and secondary neighborhood) for
displaying snowplow status overlay more accurately with the basemap.

This system was developed by the DTS Geographic Information System (GIS) and Application Development (ADT) teams in
close collaboration with the Department of Transportation, Division of Highway Services.
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The Cost of the Program - The total cost to the County for development and implementation of the Storm Management
Operations Map was $162,340. These costs cover software licenses, hardware and professional services staff augmentation.
(In order to make critical County resources available to work on this project, it was required to procure funding for professional
services contractors to complete other projects already in progress.) Additionally, in-house DTS resources were assigned to
the project at no cost to DOT.

s  Software licenses (ArcGIS, GIS Desktop): $23,630

+  Hardware (2 standard servers, virtualized) : $87,130

s  Professional Services (staff augmentation): $51,580

s Senior GIS Application Developer: 4 months, full time

*  Senior GIS Data Specialist: 4 months, full time
s  Senior Application Developer: 4 months, full time

*  Application Quality Assurance: 2 months, half time

¢ Project Manager: 4 months, half time

Many of the commercial online map systems reviewed by DOT prior to the initiation of this project had price tags over $1
million, which also did not contain the wealth of features provided with this in-house solution.

The Results / Success of the Program - The Storm Management Operations Map has accomplished the following:

1. Provides residents of the County with the most up-to-date road status available for their location and any location in the
County they may be considering traveling to during a snowstorm. Additionally, it residents are considering public
transportation, the status of the roads along the bus routes and Metro station is available.

2. Notifies residents of intersection/road closures during a snowstorm, allowing them to plan an alternate route before leaving
their homes or offices.

3. Supports businesses in the County by providing the information they need during a snowstorm in evaluating their decision to
continue or suspend operations.

4. The Snow Management Operations Map averages over 2,000 unique visitors and over 10,000 hits during a snowstorm of 4
inches or more.

3. Supports the County’s Storm Operations Center by providing graphical location information for missed streets during a
snowstorm. Storm Operation Cenfer managers can more easily redirect snow removal equipment in the area to resolve the
issues,

6. Extensive tuning on applications and servers (web and app) to ensure that we can support 30,000 concurrent users with less
than 2 seconds responses.

Worthiness of an Award - The Storm Management Operations map delivers a rich set of map layers and information to
County residents during snowstorims. Much of this information, such as the snowplow status of individual roads and closed
intersection is not available anywhere else. The combination of GIS inforination, direct links to alternate transportation options
and live traffic camera feeds provides residents with the most up-to-date information all in one place. Using this information,
residents can make much better decisions about how to travel, when to travel and in which direction to travel if they need to
travel during a snowstorm.

Additionally, the experience gained in developing this application has generated many more ideas for GIS-based application to
provide better and timelier information to County residents.

In developing this application, the County spent many hours learning and in some cases improving upon the finctionality of
ESRI’s Flex APl and Sample Flex Viewer. Some of the major technical highlights of unique solations:

e The "Find My House" widget was customized to locate not only the address but also the plow status. ESRI’s original
Locator widget often reported an incorrect plow status. ESRI spent over 23 hours of support from 8 SDK primary
support staff with no improvement in results. The County was able to come up unique solutions to resolve the issue.

¢  The "Report Missed Streets” and “Report Mailbox Damage” widgets are pre-populated with addresses from the “Find
My House” locator widget using the info communication channel to submit the service request to the backend intake
programs. We have not found any other program which is able to pass address information between the widgets.

Finally, the low cost of development for this application, especially when compared to commercial offerings makes this a great
value for County residents in times of sever budget crisis.
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Montgomery County Traffic Cameras

o
R

@

Paoe iy

Eob Roof
. Traffic closest to camera travalling South

: 2 S 5 Copyright 2010
TN AN NGy £ T LI Montgomery County Government
44 ! / 3 Fa 9% All Rights Reserved
= P 2 S t L e
gy oG PRURE

Powered by Irafficland

Which ciredtizn iy the camara pointirg? Se2 Qur Camess Tilling Cooventicn

Figure 6 — Live Traffic Camera feed obtained by clicking the camera icon from the map.



B MCDOT Storm Operations - Micresoft Internet Explarer 7@
i He ER Yew Fgotes Jods Heb

QO HNREG Pwwe e @ 35 B LPB
§ A3tress (@) Rtpfiwraets morbgormerycortymd govismonmpt
(Ol ==

i| 12 Mot Rem Operations !Eiunn’;

w, %-.-—MCDU‘I: orm Operations

ey \
Map Legend o=
== —

iJ Strant Intersection Clasad

;. Sbeetflare Clired

-
Hea-County Malntalned Roads

Emergency Roads
TOEE Mt staded

I Pragrass

- Cormplate

Frimury Ne'ghbarheod Reads
=7 Kot Stated

== In Frograss

Fege seasirects 1. ()

B cornplata ]

Hetghborhasd Roads
T Notstaded
i" T In Frogeass

== cemplate

2% MCDOT Storm Operations (Internal) - Microsoft Infernat Explorer

i B IR Yew Fpotes Iods bBeb

(OO MEAG Lo @ 35 B-LJP 3
i ratess L) Mg didotsramemap megav.cesd - - >

C @I - . = " Wb Sewch - [P bochmarks + Msattrgne | (mal » (@M vabost = | Preomers = (Ganes » »
5 Mepor surm Oparatirs (ke || Adi Teb]

Ioawiesae

MCDOT Slorm Operalions (Internal)
Power byﬂlscﬁzrqm GIS Servel

Figure 8 — Internal DOT version, identifying depot areas and snow plow route numbers.



2 MCDOT Storm Operations (Internal) - Mozilla Firefox
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