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1. Introduction

Since the 1880s, the natural beauty of Mount Déskand (MDI) in Maine has made it a popular destion for people from
all walks of life. Amongst the most notable ofgseevas George B. Dorr, a strong believer in coradenv who spent more than forty
years seeking to preserve land on MDI. In 1919yiteessed the establishment of Lafayette Nati®aak on MDI by President
Wilson. This was the first national park easthef Mississippi River, and Door was appointed itst Superintendent. In 1929, the
name was changed to Acadia National Park (ACADh aipresent day total of 47,000 protected acrearfRe€006).

ACAD lies within Hancock County and is divided irttwree sections: MDI, the Schoodic Peninsula madhland parts of Isle
au Haut Island. Through the initial efforts of Ddt has become a well-established recreatiored &or hiking, biking, paddling, and
rock climbing enthusiasts. The purpose of thiglgis to develop basic emergency planning awareioeske rock climbing
enthusiasts. ACAD has five commonly used climtangas on MDI, of which Otter Cliffs is designatbe preliminary study area
(Fig 1). The analytical objective is to providevitig distance/time from each emergency servicatioa on MDI to the Otter Cliffs
area.

2. Methods
2.1 Data

GIS datasets were collected from publicly availablersesi on the World Wide Web. One exception washilig area
locations for which an ACAD GIS Specialist was @atéd (Table 1). The official ACAD map was alsdadted to assist with
orientation of the national park and datasets. lysimwas conducted via ArcMap, ESRI software, gsive proper ACAD
geographic projection: NAD_1983 UTM_Zone _19N.

2.2Preliminary Analysis

The study was limited to emergency services locateMDI, which includes nine fire stations, one pital, and three law
enforcement departments. Metadata and attribbtegavere utilized to further focus the datasets aertain emergency service
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specifications resulting in three fire stationse ¢nospital, and three law enforcement departmd@iatisl¢ 2). To assist with initial
visualization of emergency service proximity to@1Cliffs, thebuffer wizardwas used to display one mile intervals (Fig 2).

2.3 Route Analysis

Route analysis was based on the entire MDI roagar&twith slight dataset modification. Within ACAB the Park Loop
Road, a scenic 27-mile drive (Reams 2009), in whiskction is one-way only. To accommodate, thesgliction abbreviation”
field attributes, which assign the roads to thpoesible entity--in this case “reservation”--weredified. RESWrepresents the two-
way section, while the one-way section was chatg&ESV1

Using thespatial analysextension, the road dataset was converted fragatarfe to a grid via “jurisdiction abbreviation.”
Reclassification of the roads followed, taking intmsideration possible inaccessibility of the @vasr section where Otter Cliffs is
located. TherefordcRESVIreceived a higher weighting than the other rod@dble 3). Step three involved computing a cosadise
grid, which took into consideration the reclassifion, also known as a cost surface grid, to sh@acost from each point in the grid
(emergency services) to a particular location (Ofiéfs). A direction grid was simultaneously ated and applied in the final step
to determine the least cost path from all severrgemey services in the direction of Otter CliffsgB).

2.4 Driving Distance/Times Analysis

Using the least cost path as a reference, thezjppate driving distances/times were calculatedhfedl seven emergency
services in the direction of Otter Cliffs: (1) ®gdimits were acquired from the MDI road datag@). The length per road segment
was calculated in the attribute table gaculate geometrinto meters, converted into miles ushagter calculator and then the sum
of each road length based on the speed limit ahty easponsible was calculated \@ttistics (3) Average driving times were then
derived using the following equation: Travel Tifgues= DistanC@nies)/ (Speenpy) * 60minutes). The longest route is shown in Fig
4a and the shortest in Fig 4b.

2.5 Analytical Considerations

During the analytical process, the presence of M#licle bridges was of concern: more specificallyg overpasses located
along the least cost path. After consulting tHecial ACAD map, it was determined that these owasges carried Route 3 over the
one-way section of Park Loop Road. According ®l#dast cost path, Route 3 was included in thereswt, which validated the
analysis.

Another analytical consideration was removingdhe-way section of Park Loop Road to take into whamation probable
inaccessibility at the entry point. At the sanmad;j it was also considered that large volumessifori vehicles might hinder ease of
accessibility for emergency vehicles to pass thinaogheir destination, especially during the summenths. Even though the one-
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way section was assigned a high weight during ssdiaation, the least cost path seemed to breakules and extend 0.263 miles
onto the one-way section of Park Loop Road terrmgadt Otter Cliffs. Upon closer review of the ADAjates dataset in ArcMap,
there is an access gate that dissects the ParkRoag and Otter Cliff Road. No further informatmas available regarding the
usage of this gate. Therefore, for the purpogaisfstudy, it was assumed that if a real emergeccyrred, access to Otter Cliffs,
which is located on the one-way section of Parkg.Boad, would be granted.

3. Conclusion

Keep in mind that this study did not take into adasation emergency services not adhering to tis¢egospeed limit when
dispatched. However, there is a general consehatias the distance from the Otter Cliffs climbarga to emergency service
increases, so does the driving distance/time flwretnergency service locations toward Otter Cliffbis poses advantages and
disadvantages for the rock climbing enthusiashiemergency situation.

The town of Bar Harbor is relatively close to Ow@iffs, roughly six miles in ten minutes travathe, with three emergency
services available. Mount Desert Island Hospitad,only hospital on MDI, provides general medmad surgical services. Bar
Harbor Ambulance, a fire station down the road ftbehospital, provides both vehicular and air alenoce services. Bar Harbor
Police Dept is right next door to the fire stataomd can provide initial response. The remainingrgency services on MDI are
between ten and twenty-one miles from Otter ClifBnly two seem relevant: Bar Harbor Ambulance wit ¢lill Station provides
services similar to those of Bar Harbor Ambularazgj Mount Desert Fire Dept. Station 1 in Northé&etbor only provides
vehicular ambulance service (Fig 5).

Even though this study focused on one of the ciglaireas within ACAD, one must remember that theaieing fifteen are
just as critical for basic emergency planning awass. For example, Bar Harbor Ambulance — TowhS3ddtion can provide
ambulance services to three climbing areas locae=t of Somes Sound (Fig 1) as they are closerBlaaidarbor Ambulance. As a

result, this study can be expanded to include eemengscenarios for all sixteen climbing areas andbade available to out-of-state
visitors.
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Figure 1. Orientation of ACAD and the five commonly usedk@timbing areas on MDI, including Otter Cliffs.
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ACAD_ClimbingAreas_PT | ACAD climbing area Contacted ACAD GIS Specialist --
23 Feb 2010
ParkBoundary_Poly_ ACAD boundary NPS Data Store
CARTO_200901
CarriageRds.gdb ACAD carriage road (http://science.nature.nps.gov/nrgata
HikingTrails2009 ACAD trails
ParkGatesALL_ 20090324 | ACAD gates last accessed 21 Feb 2010
acad_dem ACAD DEM
Hyd24p Mount Desert Eastern Highlands watershed/E GIS Data Catalog
medotpubrds Maine roads _ _
brdgs Maine road bridges (http://megis.maine.gov/catalgg/
fire Maine fire stations last accessed 21 Feb 2010
police Maine law enforcement
hospital Maine hospitals
cnty42p Maine state and county boundaries
044068c2.tif ACDA park and buildings (1:24000 topo | Libre Map Project
maps)

(http://libremap.ory

last accessed 22 Feb 2010

Table 1. Publicly available GIS data on the World Wide Weshwell as an initiated phone call with an ACAD &gecialist for rock climbing
area datasets that were utilized for this study.
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Emergency Service Primary Functions Final
(listed in attribute table) Count

Fire station “ambulance services, air or ground” 2
“ambulance and fire service combined” 1

*Hospital “g_;eneral medical and surgical” 1

**_aw enforcement depts. | Not listed, metadata consulted. 3

* Clinics were not considered as this study focusethajor injuries.

** According to the metadata for law enforcemerarkppolice was included in the dataset. Based on
online research, the mission statements per depentiiid not exclude “parks” and was included in the
study

Table 2. The “primary functions” field in fire, police, arttbspital dataset attributes tables were utilipefiitther focus the datasets into certain
emergency service specifications.
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Emergency Service Proximity to Otter Cliffs -- (Mount Desert Island, Maine)
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Figure 2. Emergency service proximity to Otter Cliffs usibgfferwizardin ArcMap.
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State aid STAI 2
State hwy STHW 1
Tnwy summer TNWS 5
Townway TNWY 4
Reservation RESV 3
* “Reservationl “RESV1 6
** NoData n/a 9999

* Data modification to accommodate the one-way secifdhe Park Loop Road.
** NoData was a value during the reclassificatioropess and represents “other” in
which a large number was assigned.

Table 3. Reclassification of the MDI road dataset afted gmonversion.
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Route Analysis -- (Mount Desert Island, Maine)
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Figure 3: Step-by-step route analysis of the MDI road datasd Otter Cliffs point data.
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Approximate Driving Distance/Time from Southwest Harbor Police Dept to Otter Cliffs -- (Mount Desert Island, Maine)

*Route **MPH Length ***Time
-- Leave Southwest Harbor Police Dept --
Townway 45 0.081 0.108
State hwy 25 0.575 1.380
State hwy 40 0.895 1.342
State hwy 50 3.746 4.496
State hwy 35 0.161 0.277
State hwy 25 0.769 1.847
State hwy 35 5.118 8.774
State hwy 25 0.626 1.504
State hwy 30 0.610 1221
State hwy 40 0.823 1.236
State hwy 35 0.052 0.089
State aid 35 1.471 21523
State aid 25 0.877 2.105 g
State aid 40 1709 2.564 f E
State aid 25 0.863 2.072 P &
State aid 40 0592 0.889
State aid 50 0.337 0.404 1 3k
Townway 35 1.225 2.100 T ) 4 ‘ End o.gway =
Townway 45 0.092 0.123 g i ~ o  traffic g
Reservation 45 0.515 0.687 ’ ! '
-- Arrive ACAD access gate to Park Loop Road--
Reservation | 45 | 0263 | 0351
-- Arrive at Otter Cliffs --
37 21.409 36.09
mph miles minutes

* Refers to entities responsible.

** Posted speed limit. =

*** Does not take into account red lights, stop signs, etc. as |

emergency vehicles have the right of way when dispatched 7 g

toanincident. ;&@,

.i Southwest Harbor
Police Dept

Speed Limit, Entity responsible
=15, Townway m— 40, State hwy

s 25, State aid e 40, State aid

s 25 State hwy s 45 Townway

e 30, State hwy — === 45 Reservation

@ Rock climbing area  — par Loop Rd Access gate ™ Overpass 1=
s 35 State hwy === 45 State hwy _ = - = & v
ACAD boundary Road & Law enforcement dept.
s 35, Townway — 50, State hwy SOURCE: NPS Data Store, ME GIS Data Catalog, ACAD GIS Specialist 0_0-25 05 1 15 2
PROJECTION: NAD 1983 UTM Zone 19N N N B iles
— 35, State aid e 50, State aid S - P -

Figure 4a: The longest route as determined by least cost path
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Approximate Driving Distance/Time from Mount Desert Island Hospital to Otter Cliffs -- (Mount Desert Islzlmd, Maine)

T & %

*Route **MPH Length ***Time
-- Leave Mount Desert Island Hospital --
Townway 45 0.106 0.141
State aid 25 0.169 0.407
State aid 40 1.866 2.799
State aid 50 1.448 1.737 2
Townway 35 1.225 2.100
Townway 45 0.092 0.123
Reservation 45 0.515 0.687
-- Arrive ACAD access gate to Park Loop Road--
Reservation | 45 | 0263 | 0351
-- Arrive at Otter Cliffs —
41 5.686 8.345 i
mph miles minutes

* Refers to entities responsible.

** Posted speed limit.

*** Does not take into account red lights, stop signs, etc.
asemergency vehicles have the right of way when
dispatched to an incident.

Speed Limit, Entity responsible

s 25 State aid

e 35, ToWnway
s 40, State aid
w45 Townway
—— 45 Reservation

— 50, State aid

6 Rock climbingarea  — pap LoopRd [C] Access gate M Overpass

ACAD boundary — Road &5l Hospital
SOURCE: NPS Data Store, ME GIS Data Catalog, ACAD GIS Specialist 0 02 04 0.8 12 16
PROJECTION: NAD 1983 UTM Zone 18N - S S— iles

I I
BE*5'0W B8°10°30"W

Figure 4b: The shortest route as determined by least colst pat
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Approximate Driving Route/Distance/Time from Emergency Services to Otter Cliffs -- (Mount Desert Island, Maine)

e = p 7
Emergency Location *Route **Average Distance ***Time z
Service ID MPH (miles)  (minutes) i
Bar Harbor 37 Firefly 1,2 38 5.929 9.113 v
Ambulance Lane,
Bar Harbor
Bar Harbor 37 Firefly 1,2 41 5.861 8.833
Police Dept. Lane,
Bar Harbor
Mount 10 Wayman 1,2 41 5.686 8.345
Desert Lane,
Island Bar Harbor
Hospital
Mount 21 Sea 43,2 37 10.311 18.07
Desert Fire Street,
Dept. Northeast
Station 1 Harbor
Mount 21 Sea 432 37 10.311 18.07
Desert Street,
Police Dept. | Northeast £
Harbor §
Southwest 26 Village 7,54, 37 21.409 36.09 #
Harbor Greenway, 3,2
Police Dept. | Southwest
Harbor
Bar Harbor 1328 State 6,7, 37 17.193 29.477
Ambulance Hwy 102, 3,2
— Town Hill Town Hill
Station
* Refers to the numbers on the map that outline the route
order.

** Posted speed limit.

*** Does not take into account red lights, stop signs, etc. as
emergency vehicles have the right of way when dispatched
to an incident.

1 Rock climbingarea — pgp Loop Rd Route Access gate Overpass -
ACAD boundary — Road IIl Route ID Hospital L2
SOURCE: NPS Data Store, ME GIS Data Catalog, ACAD GIS Specialist 0 0.375 0.75 15 225 3 5
PROJECTION: NAD 1983 UTM Zone 19N BB B S Viles
T
£6°19'30°W 68°15'0"W

Figure 5: Approximate driving route/distance/time from alven emergency services to Otter Cliffs based fati@least cost path and MDI road
dataset.
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