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Section I: Introduction and Adoption
Plan Purpose and Requirement
This plan is intended to provide the county and each municipality with a strategy for
mitigation of natural disasters that could occur in Montgomery County at any time.
It seeks to address the local government planning requirements established by the
Stafford Act, (P.L. 106-390, the Disaster Mitigation Act of 2000) which requires state
and local governments to develop an approved mitigation plan as a condition for receiving federal disaster grants and loans. This plan also serves as a valuable single
source of information about the threat from various natural hazards to Montgomery
County. Prior to the development of this plan, no single source of information about
floods and other natural hazards was available for reference. Instead, information
was scattered about in various municipalities and county departments. Subsequent
revisions to this document are intended to further expand and update the information about natural hazards in the county.
Planning to avoid the consequences of natural disaster is a shared responsibility of
various levels of local government, businesses, and residents. Responsibility for land
use planning and regulating development such that the public safety is preserved and
disasters are avoided can be exercised through the authority granted to municipal
officials under the Municipal Planning Code (MPC) and various federally and state
funded initiatives. Implementing plans for community development, infrastructure,
and emergency management are developed at the local level. Powers to enact construction, property maintenance, and fire prevention standards are derived from the
individual municipal codes, i.e. township (first and second class), borough, or home
rule charter. The county has a big role in coordinating initiatives that span municipal boundaries. State and federal resources will be required to implement various
initiatives. The cooperation of the private sector and each resident of the county
will also be essential to ensure that mitigation actions addressed in this plan are effective.
Plan Summary
The second section of the plan describes the county and the 62 municipalities that
comprise it. The third section of the plan describes and evaluates the threat caused
by natural hazards that can occur in the county. As part of the process to evaluate
natural hazard threats, attempts are made at estimating future losses and evaluating
future trends that could change the vulnerability of the county to any of the threats.
The fourth section describes the current capability of the county and municipal organizations to address natural hazards. The fifth section starts with the establishment of goals and explores potential mitigation strategies that might be employed to
address each goal. Attempts are made to determine the economic, social, and environmental costs and benefits associated with each potential action given the limitations of available data. The remainder of this section identifies an action strategy
with cost effective and technically feasible disaster loss reduction measures. The
final section of the plan discusses the plan development process and future plan
maintenance procedures that the county will undertake with the help of each of the
62 municipalities.
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Adoption of Plan by Municipalities
The model adoption ordinance is included in Appendix A. This model is offered to
assist municipalities in the adoption process. A listing of municipalities which have
adopted the plan is also contained in the Appendix B.
Adoption of Plan by Montgomery County
The Montgomery County Board of Commissioners adopted the plan on March 15,
2007. The commissioners’ adoption resolution is included in the Appendix C.
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Section 2: Description of Montgomery County
County Overview
Montgomery County consists of 62 townships and boroughs with a population of
more than 750,000 persons. The county
is a diverse and historically rich community located along the Schuylkill River
northwest of the City of Philadelphia.
The county landscape is characterized
by densely populated areas near the city
to large expanses of rolling hills supporting farms and woodlands. Originally,
the county grew as a suburb to Philadelphia with towns located along the
Schuylkill River and major rail lines
emanating from the city. More recently, the vast employment base in the
county has spurred rapid development throughout much of the county.
Montgomery County has played a vital role as a center of commerce and transportation in Southeastern Pennsylvania. Over the past 50 years, the county's population
has doubled and the employment has tripled. With nearly half a million jobs, Montgomery County is an economic powerhouse leading the state in manufacturing and
high tech jobs. As a result of this job wealth, large numbers of workers commute into Montgomery County each
day. The county's economy is diverse in the size and types
of businesses that call Montgomery County home. Major
employment sectors include pharmaceuticals, education,
mutual funds, insurance, health care, and food processing.
The county is well located and accessible due to several
major interstate highways that cross it. The county is also
well served by several railroad freight and passenger service lines. Various forms of public transit service are provided in most of the county.
As one of the richest counties in Pennsylvania, Montgomery County's residents enjoy a high quality of life, served
by graceful housing, good schools, quality health care facilities, extensive parks, accessible public libraries, over
100 shopping centers including some of the largest malls in the country, and excellent colleges and universities.
In the future, the growth in Montgomery County is expected to continue at about 5%
each decade to reach an expected population of over 850,000 by 2025. County residents as a whole will get older and become more racially diverse over the next sev-
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eral decades. Economic growth will also continue creating an expected 77,000 new jobs in the county by
2025.
The 62 municipalities in Montgomery County shown on
figure 2-1 range in size from less than 500 to nearly
60,000 residents. Thirty-four are township governments; while the other 24 are boroughs, generally
older towns with a more urban appearance.
Planning Efforts in Montgomery County
As described further in Section 4, the county recently adopted an eight volume
county comprehensive plan. Additionally,
the county public safety department and
planning commission have prepared various
plans in the past that addressed natural hazard issues such as flooding. Each municipality in the county has also prepared comprehensive plans and special studies addressing
local concerns including flooding. Every attempt was made in preparing this document
to incorporate key recommendations within
each of these plans and studies. This plan
builds upon these efforts to make the county more resistant to the negative impacts
associated with likely natural disasters.

Figure 2-1
Montgomery County Municipalities
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Section 3: Overview of Potential Natural Hazards in
Montgomery County
A listing of emergency declarations involving Montgomery County is also provided in
Appendix D. From this disaster declaration data, flooding appears to be the single
greatest natural hazard in Montgomery County. Other weather related, geologic,
and wildfire hazards exist are described in this section.
Most natural hazards occurring in the county result from both geologic and weather
based features and processes. In addition, wildfires and floods can occur due to both
factors as well as the impact of man. Information on all four types of natural hazards is provided below based upon various sources including several local, state, and
federal level agencies, university scientific research, citizen groups, and county records. Our capabilities to accurately predict when we will experience the effects of
any natural occurring process is limited, but as additional analysis is performed, we
are improving our capacity to predict disasters more accurately.
In assembling the information contained in this section, tools such as the new county
geographic information system were employed. GIS and digital orthophotographs
enabled manipulation of spatially tied data to better analyze widely dispersed information at common scales. In Montgomery County, an interagency team involving the
public safety office has been working to create a county-wide GIS with natural resource based and property information. The county intends to utilize this tool to the
extent possible in developing applications to enhance response to disaster and provide warnings to potentially impacted residents.
Geologic Related Hazards
The county contains geological formations associated with the Triassic Lowlands
found to the west of the Pennsylvania Turnpike and the Piedmont Uplands south and
east of the turnpike. The Piedmont Uplands comprise metamorphic and igneous rock
(granite and schist), although it also contains a band of carbonate rock that stretches
from Willow Grove to King of Prussia. Wissahickon Schist/ Granite Gneiss/ Horneblende Gneiss/ Chickies Quartzite, and Ledger Dolomite/ Elbrook/ Conestoga Limestone are formations found in the Piedmont Uplands. The Triassic Lowlands are primarily red shales and sandstones with intrusions of diabase. Four formations, the
Stockton Sandstone/ Conglomerate/ Shale, Lockatong Argillite/ Shale, Brunswick
Shale/ Sandstone, and diabase, make up the Triassic Lowlands. Detailed descriptions of these formations can be found in the Pennsylvania Geologic Survey Publication #EG 1.
Earthquake
Overview: Earthquakes have long been feared as one of nature's most damaging geologic hazards. Earthquakes continue to remind us that nature still can strike without
warning and, after only a few seconds, leave casualties and damage in their wake.
Earthquakes are also a reminder that we live on a constantly changing planet. The
Earth’s outer surface is broken into plates which are constantly moving very slowly.
As each plate moves under, over, or past another, significant forces can build up
Montgomery County Natural Hazards Mitigation Plan _________________________________ Page 5

Figure 3-1
Earthquake Probability

Source: National Seismic Hazard Mapping Project, US Geological Survey (2003)

which result in a sudden movement of the land surface, known as an earth quake.
Typically an earthquake may only involve the movement of the earth surface by only
a few millimeters, though a very large earthquake may result in movement of a meter or more.
Past History and Future Vulnerability: Montgomery County is located in an area with
a 3% g (peak acceleration) as depicted on the National Seismic Hazard Map developed by the U.S. Geological Survey in 2003 and shown as Figure 3-1. This represents
a significantly lower risk of earthquakes than other portions of North America, yet
the potential for earthquakes still exists. Figure 3-2 provides a map of the epicenters of earthquakes which have occurred in Pennsylvania. The one earthquake event
that most recently occurred in the county was centered in the Hatboro/ Abington
area. From March 5 through 11, 1980, three earthquakes measuring from 3.1 to 3.5
on the Richter Scale were reported in the Hatboro-Horsham area. No significant
damage was reported as a result of these events.
Landslide
Overview: A landslide is a general term for the downslope mass movement of rock
and soil. Movement may occur rapidly or may take several years. Unstable rock or
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Figure 3-2
Earthquake Epicenters in and Near Pennsylvania
Source: DCNR
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soil under moist conditions can foster landslides. Generally rapid slides caused by
excess moisture are referred to as mudslides or earthflow. Slow mass movement
caused by water is soil or rock creep. Rock slides or slumps are terms for rapid landslides that occur under dry conditions.
Past History and Future Vulnerability: There is very little information about past
landslides in Montgomery County. The only landslides occurring in the county were
reported in Lower Merion Township within the sleep slopes near the Schuylkill River.
The most recent event, though small, had nearly tragic consequences. On January 2,
2007 heavy rains caused a small mudslide which covered the Norfolk Southern train
tracks forcing the derailment of a 54-car train. Fortunately none of the hazardous
material cars in the train spilled and there were no series injuries.
The probability of landslide activity in Montgomery County is quite low based on information compiled by the USGS (see Figure 3-3). This is because very few significant steep slope areas exist in the county and the vegetation cover in the steeply
sloped areas works to keep soil and rocks in place. Also, the weather in the county
is temperate with no overly wet or dry periods that could foster landslide activity.
Municipal actions have greatly reduced the threat of landslides. Many municipalities
limit the amount and types of development that can occur on steep sloped areas
through various requirements in the zoning or subdivision ordinances. Additionally,
municipalities and the Montgomery County Conservation District enforce erosion and
Figure 3-3
Probability for Landslides

Source: DCNR
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sediment controls during all land disturbance activities. Steep sloped areas are generally priorities for preservation through acquisition with county open space funding
made available to municipalities and private non-profit organizations.
Radon
Overview: Radioactivity caused by airborne radon has been recognized for many
years as an important component in the natural background radioactivity exposure of
humans, but it was not until the 1980’s that the wide geographic distribution of
houses with high radon and the possibility of extremely high radon values in houses
were recognized.
Radon is a noble gas that originates by the natural radioactive decay of uranium and
thorium. Like other noble gases (e.g., helium, neon, and argon), radon forms essentially no chemical compounds and tends to exist as a gas or as a dissolved atomic
constituent in groundwater. Two isotopes of radon are significant in nature, 222Rn
and 220Rn, formed in the radioactive decay series of 238U and 232Th, respectively.
The isotope 220Rn (also called thoron) has a half-life (time for decay of half of a
given group of atoms) of 55 seconds, barely long enough for it to migrate from its
source to the air inside a house and pose a health risk. However, 222Rn (“radon”),
which has a half-life of 3.8 days, is a widespread hazard.
The distribution of radon is correlated with the distribution of radium (226Ra), its
immediate radioactive parent, and with uranium, its original ancestor. Because of
the short half-life of 222Rn, the distance that radon atoms can travel from their parent before decay is generally limited to distances of feet or tens of feet. Three
sources of radon in houses are now recognized: radon in soil air that flows into the
house, radon dissolved in water from private wells and exsolved during water usage;
and radon emanating from uranium-rich building materials (e.g., concrete blocks or
gypsum wallboard). The last two sources of radon are not known to be problems in
Pennsylvania.
A high level of radon was initially thought to be exacerbated in houses that are
tightly sealed, but it is now recognized that rates of air flow into and out of houses,
plus the location of air inflow and the radon content of air in the surrounding soil,
are the keys. Outflows of air from a house, caused by a furnace, fan, thermal
“chimney” effect, or wind effects, require that air be drawn into the house to compensate. If the upper part of the house is tight enough to impede influx of outdoor
air (radon concentration generally <0.1 pCi/L), then an appreciable fraction of the
air may be drawn in from the soil or fractured bedrock through the foundation and
slab beneath the house, or through cracks and openings for pipes, sumps, and similar
features. Because soil gas typically contains from a few hundred to a few thousand
pCi/L of radon, even a small rate of soil gas inflow can lead to elevated radon concentrations in a house.
The radon concentration of soil gas depends upon a number of soil properties, the
importance of which is still being evaluated. In general, up to half of the newly
formed radon atoms escape the host mineral of their parent radium and gain access
to the air-filled pore space. The radon content of soil gas clearly tends to be higher
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in soils containing higher levels of radium and uranium, especially if the radium occupies a site on or near the surface of a grain from which the radon can easily escape. The amount of pore space in the soil and its permeability for air flow, including cracks and channels, are important factors determining radon concentration in
soil gas and its rate of flow into a house. Soil depth and moisture content, mineral
host and form for radium, and other soil properties may also be important. For
houses built on bedrock, fractured zones may supply air having radon concentrations
similar to those in deep soil.
Past History and Future Vulnerability: In 1984, routine monitoring of employees leaving the Limerick nuclear power plant in Montgomery County showed that readings on
Stanley Watras, a PECO employee, frequently exceeded the expected radiation levels, yet only natural, nonfission-product radioactivity was detected on him. Radon
levels in his home were found to be about 2,500 pCi/L (picocuries per liter), much
higher than the 4 pCi/L guideline of the Environmental Protection Agency (EPA) or
even the 67 pCi/L limit for uranium miners. As a result of this event, the Reading
Prong section of the New England province where Watras lived became the focus of
the first large-scale radon investigation in the world.
As seen on Figure 3-4, average recorded radon levels of 4.0 pCi/L are seen in many
locations of the county. The Environmental Protection Agency (EPA) recommends
Figure 3-4
Montgomery County Radon Sample Results

Source: PA Dept. of Environmental Protection
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action to reduce indoor radon levels if an indoor radon test is 4 pCi/L or higher.
Radon testing is now performed during home inspections for most house sales in the
county. Also, testing has been performed on various public buildings particularly
ones utilizing basement facilities. Mitigation measures involving air vents and fans
have been installed in buildings with high levels of radon.
Subsidence
Overview: Subsidence is the downward
movement of surface material; it involves little or no horizontal movement.
Natural subsidence is most pronounced
where bedrock consists of limestone or
dolomite and is related to solution of
these two types of rock, which based on
their chemical composition, are referred
to as carbonate rocks. Natural surface
subsidence is considered a geologic hazard, but it is often triggered by extremely wet weather. Subsidence reFigure 3-5
Sinkhole Prone Areas in Southeastern Pennsylvania

Source: PA Dept. of Environmental Protection
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sulting from underground mining or from excessive groundwater pumping is not classified as a natural hazard.
Natural subsidence is expressed at the surface through the formation of sinkholes.
Generally, sinkholes can form rapidly due to the collapse of the roof of an underground cavity or from the subsidence of surface materials into a subsurface opening
caused by the solution of carbonate bedrock.
Past History and Future Vulnerability: Over the last several decades, sinkholes have
formed in Montgomery County within the Ledger Dolomite and Conestoga Limestone
formations. These formations generally parallel the Pennsylvania Turnpike with
most of the sinkholes being located in Upper Merion Township and Plymouth Township. In Upper Merion Township alone, over 100 sinkholes have been identified in
the past. Major sinkhole activity has occurred in the area near the King of Prussia
Mall and along Route 202 between King of Prussia and Bridgeport. Several decades
ago, Route 202 collapsed into a sinkhole near the McCoy Quarry. In rebuilding the
road, engineering work was done to bridge the sinkhole prone area. Most recently,
sinkholes were encountered in the reconstruction of the Schuylkill Expressway and
Route 202 interchange. Work to repair the sinkholes resulted in additional costs of
over $17 million. The repairs required over 1.4 million cubic feet of pressure injected groat. Figure 3-5 depicts areas of southeastern Pennsylvania, including Montgomery County, where sinkhole formation is likely.
Weather Related Hazards
Weather related natural hazards include severe wind, tornadoes, lightning, thunderstorms, precipitation including hail and winter storms, hurricanes, extreme heat and
cold, and drought. Though each hazard is discussed as a single event, oftentimes
more than one form of severe weather can occur causing significant damage. For
example a summer storm can include lightning, hail, severe wind and may result in
localized flooding.
Climate of Montgomery County: Warm summers and mild winters characterize the
climate of Montgomery County. Daily temperatures reach 90°F or above on an average of 24 days during the summer season, and the county occasionally experiences
uncomfortable warm periods of light winds and high relative humidity (U.S. National
Oceanic and Atmospheric Administration, 1984a).
During the winter months, there are normally about 116 days that have minimum temperatures at or below the freezing point. Minimum temperatures of
0°F or lower generally occur one or two times per year. The freeze-free season averages 170 to 200 days (U.S. National Oceanic and Atmospheric Administration, 1984a). Precipitation is fairly evenly distributed throughout the
year; maximum amounts occur during the late summer months. Annual precipitation averages 43 inches, and mean seasonal snowfall is 28 inches, the
lowest for the state.
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Severe Wind
Overview: Severe wind arises under different conditions. Specific types of severe wind occur as tornadoes (discussed
below) or as part of hurricanes or winter
blizzards. However, severe wind with
speeds up to hurricane conditions can
cause significant damage and arise very
quickly. Often severe wind conditions
are associated with large weather
fronts. Typically the worst wind events
are associated with summer thunderstorms occurring in July. Wind in the
winter, particularly associated with snow and ice, can be extremely damaging to
phone and electric wires, and cause snow drifts making some roads impassable.
Past History and Future Vulnerability: As depicted in Figure 3-6, Montgomery County
is located in Zone II, an area with the potential for wind gusts up to 160 miles per
hour. Recent storms that have caused wind damage reported in the county are
shown on Figure 3-7. Six deaths and 24 injuries have been associated with severe
Figure 3-6
Wind Zones in the United States

Source: Federal Emergency Management Agency
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Figure 3-7
Montgomery County High Wind
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11/25/2004

Tstm Wind

50 kts.

0

0

$0

$0

Countywide

11/28/2004

Strong Wind

N/A

0

0

$125,000

$0

Countywide

12/1/2004

Strong Wind

N/A

1

0

$145,000

$0

Countywide

12/19/2004

Strong Wind

N/A

0

0

$10,000

$0

Hatfield

12/23/2004

Strong Wind

N/A

0

0

$55,000

$0

Limerick

1/14/2005

50 kts.

0

0

$0

$0

Lower Gwynedd

1/14/2005

Thunder Storm
Wind
Thunder Storm
Wind

50 kts.

0

0

$0

$0

Source: NCDC website (www.ncdc.gov/cgi-win
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wind. Most fatalities and injuries are a result of falling trees or debris from buildings
striking people. Downed electric wires can cause human hazards as well. Most
property damage is to building roofs and structures hit by falling trees. The county
is susceptible to wind storms resulting from hurricanes along the Atlantic Ocean as
well as wind associated with frontal systems and northeasters occurring at various
time of the year. Additionally, wind storms can cause significant power outages that
disrupt businesses and cause inconveniences for local residents.
Tornadoes
Overview: A tornado is a rapidly rotating vortex or funnel of air extending ground
ward from a cumulonimbus cloud. Tornadoes with extreme winds that can occur up
to 300 miles per hour will damage nearly all type of structures that they come into
contact with. Tornadoes usually form during the warmest periods of the day and
only last a few minutes. They can impact very small areas, but are capable of creating a swath of damage as wide as a mile.
Past History and Future Vulnerability: Figure 3-8 shows the tornado activity in the
United States. As seen on this figure, tornado activity is not too likely in Montgomery County with from 1 to 5 tornadoes reported within a
1,000 square mile region. Figure 3-9 shows tornado activity
in the county between 1950 to 2000. The total damage from
tornadoes during this period is estimated at over $55 million
and has resulted in 3 fatalities and 39 injuries.
Of the 15-recorded tornadoes in the county, the most powerful and destructive one occurred in Limerick Township during
the summer of 1994. The funnel cloud apparently formed
over parts of Royersford Borough and touched ground northeast of Linfield-Trappe Road at 10:45 pm on July 27. It intensified into a strong tornado (F3 on the Fujita Scale) as it
moved through a partially constructed residential development known as the Hamlet (later renamed Waterford Greene) destroying 21 of the
30 homes built at this site. This resulted in three deaths (the same family) and 25
injuries. The family of three which lost their lives was asleep in their house. Another man was blown through the second story window of his house about 50 feet
into the family room of his neighbor's house and survived. Equally miraculous a 5month-old infant sailed out of his crib onto the front lawn of his home and survived.
As tragic as the devastation was at the Hamlet, it was not the only place in Limerick
Township to sustain damage. As the tornado traveled toward the intersection of
Swamp Pike and Ridge Pike, it leveled most of the Hide and Seek Storage Sheds
(damage estimated at $1 million). It peeled part of the roof off the Limerick Diner.
None of the 30 patrons inside were injured. Two gas stations at the intersection also
sustained damage. In addition to Limerick, that storm caused property damage in
Royersford Borough and Marlborough Township.
Lightning
Overview: Lightning is atmospheric discharge of electricity. Though there are several forms of lightning, the type of greatest concern to local emergency management
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Figure 3-8
Tornado Activity in the United States

Source: FEMA

re-

Figure 3-9
Montgomery County Tornadoes Since 1950
Location or County

Date

Time

Magnitude Deaths Injuries

Property
Damage

Crop
Damage

Montgomery County

8/13/1956

4:00 PM

F2

0

0 $

250,000

0

Montgomery County

6/24/1960

4:40 PM

F2

0

0 $

250,000

0

Montgomery County

6/8/1961

4:05 PM

F2

0

1 $

25,000

0

Montgomery County

7/4/1966

2:45 PM

F0

0

5 $

250,000

0

Montgomery County

8/28/1978

6:45 PM

F1

0

1 $

25,000

0

Montgomery County

5/20/1982

6:00 PM

F0

0

3 $

3,000

0

Montgomery County

7/17/1988

3:29 PM

F1

0

1 $

250,000

0

Montgomery County

7/26/1988 12:40 PM

F0

0

0 $

250,000

0

Montgomery County

11/16/1989

9:45 AM

F1

0

3 $

250,000

0

Montgomery County

11/16/1989 10:00 AM

F0

0

0 $

25,000

0

5:40 PM

F1

0

0 $ 2,500,000

0

Limerick

7/27/1994 10:52 PM

F3

3

25 $50,000,000

0

Upper Merion

8/14/1994

2:10 PM

F1

0

0 $

-

0

Norristown Area

5/29/1995

5:00 PM

F1

0

0 $

-

0

Narberth Area

9/23/2003

6:20 AM

F1

0

0 $ 1,000,000

Montgomery County

8/3/1991

0

Source: NCDC website(wwwncdc.gov/cgi-win)
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sponders is cloud-to-ground lightning which is a great discharge of electricity between a cumulonimbus cloud and the earth.
Past History and Future Vulnerability: Lightning associated
with thunderstorms may occur within the county. The predictability of a lightning strike is imprecise. As shown on Figure 3-10 severe lightning storms that have caused damage several times during the summer months over the past 12 years.
In most cases, the damage and injuries from lightning are a
result of fire caused by lightning strikes on buildings. In many
cases, storms causing lightning damage are also responsible for wind damage and
flooding. These types of storms can also result in wide spread power and phone service outages.
Precipitation Events (Rain, Hail, and Snow): Each year Montgomery County receives
over 40 inches of precipitation. Precipitation can occur rapidly during summer
Figure 3-10
Montgomery County Severe Lightning Storms Since 1994
Property Crop
Location or County
Date
Time Deaths Injuries
Damage Damage
6/6/1994

5:00 PM

0

0

$0

0

114 Lansdale

6/30/1994

3:30 PM

0

1

$0

0

123 Green Lane

7/27/1994 11:30 PM

0

0 $500,000

0

162 Hatfield

7/11/1995

2:15 AM

0

0

$10,000

0

204 Montgomeryville

6/12/1996

5:20 PM

0

1

$0

0

111 Southwest Sections

274 Worcester

4/1/1998

6:15 PM

0

0

$2,000

0

275 Montgomeryville

4/1/1998

9:55 PM

0

0

$5,000

0

278 King Of Prussia

5/2/1998

6:55 PM

0

0

$0

0

279 Cheltenham

5/6/1998

7:00 PM

0

0

$0

0
0

280 Franconia

5/6/1998

7:50 AM

0

0 $110,000

283 Hatfield

5/25/1998

7:45 AM

0

0

$1,000

0

284 Montgomeryville

5/25/1998

7:45 AM

0

0 $125,000

0

285 Worcester

5/25/1998

8:00 AM

0

0

$2,000

0

286 Port Indian
287 Center Square
Greens

5/31/1998

9:30 PM

0

0

$0

0

5/31/1998

9:50 PM

0

0

$0

0

6/1/1998 12:12 AM

0

0

$0

0

6/1/1998 12:20 AM

0

1 $100,000

0

0

0

0

290 Hatboro
291 Ambler
296 Jeffersonville

6/26/1998

297 Ardmore

6/26/1998

1:35 PM

0

0

$0

0

305 Limerick

8/10/1998

7:00 PM

0

0

$15,000

0

361 Countywide

8/26/1999

9:00 PM

0

0

$0

0

396 North Wales

5/13/2000

7:25 PM

0

0

$0

0

424 Plymouth Meeting

5/26/2001

5:30 AM

0

0 $500,000

0

1:30 PM

$0

525 Abington

7/7/2003

4:45 PM

0

0

$0

0

569 Abington

7/27/2004

1:40 PM

0

0

$0

0

Source: NCDC website(wwwncdc.gov/cgi-win)
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storms or as part of hurricanes or tropical storms. These storms create flooding
problems throughout the county which are discussed in this plan. Two specific forms
of precipitation that can cause damage in the county are winter storms and hail.
Winter Storms
Overview: Various types of winter storms can occur with a
mixture of cold weather, precipitation and sometimes high
winds. Blizzards combine heavy snow fall with high winds.
Though these storms create deep snow and drifts, some of
the most dangerous winter storms involve and mixture of
snow, sleet, or frozen rain. During these events, excessive
tree damage and power line disruption often occurs. Also,
ice storms can create very dangerous driving conditions.
Loss of electric power and disruptions to transportation are
often the biggest winter storm impacts. Winter storms can
cause significant damage to structures and result in death
and injuries from automobile accidents and exposure. Heart
attacks and other personal injuries can occur more readily
during these storms due to the additional stress to area residents.
Past History and Future Vulnerability: Over the past ten years, the county has faced
brief periods of the severe winter storms. In January 1994, the county, along with
the remainder of the Commonwealth, faced an extreme cold and icing condition that
caused localized shortages of de-icing salts and fuel oil. From November 1995
through January 1996 the county experienced several major snowstorms. The record
snowfall in the county totaling about 37 inches fell in January 1996. Winter snowstorms create problems for county highway and public safety personnel.
Hail
Overview: Hail forms when supercooled water freezes on contact with a suspended
dust, insects, or ice crystals. Hail can grow into large particles if it is suspended in
the atmosphere by updrafts. Once a hail stone becomes too heavy to be supported
by the storm’s updraft, it falls. Hail stones have been reported from the size of a
pea to nearly the size of a baseball. Typically the storms are short and occur in the
late spring or summer.
Past History and Future Vulnerability:
Hailstorms causing damage have been reported on 18 different occasions between
1996 and 2004 as seen on Figure 3-11.
Generally these storms occur on summer
afternoons and are usually associated with
thunderstorms and high wind. These
storms have caused property damage to
building roofs and siding as well as denting
vehicles. Agriculture damage caused by
shredding of young plants from large hail
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Figure 3-11
Montgomery County Hail Storms
Location or
County

Magnitude Deaths Injuries

Property Crop
Damage Damage

Date

Time

196 Melrose Park
198 Harleysville

4/26/96
5/11/96

5:50 PM
3:45 PM

0.75 in.
0.88 in.

0
0

0
0

0
0

0
0

199 Horsham

5/11/96

4:00 PM

0.75 in.

0

0

0

0

205 Gilbertsville

6/17/96

4:35 PM

0.88 in.

0

0

0

0

206 Souderton

7/3/96

4:50 PM

0.75 in.

0

0

0

0

245 Hatfield

5/1/97

5:25 PM

1.75 in.

0

0

0

0

292 Harleysville
294 Collegeville

6/2/98
6/26/98

8:57 PM
1:02 PM

1.00 in.
1.00 in.

0
0

0
0

0
0

0
0

301 Glenside

7/17/98

2:15 PM

0.75 in.

0

0

0

0

343 Montgomeryville
393 Pennsburg

5/8/99

2:20 PM

0.75 in.

0

0

0

0

5/13/00

6:15 PM

1.75 in.

0

0

0

0

426 Cheltenham

6/11/01

7:20 PM

1.75 in.

0

0

0

0

435 Telford

8/4/01

6:35 PM

1.00 in.

0

0

0

0

466 Ambler

5/31/02

4:17 PM

1.75 in.

0

0

0

0

472 Plymouth Vly

6/19/02

2:50 PM

0.75 in.

0

0

0

0

473 Bala Cynwyd

6/19/02

3:10 PM

1.75 in.

0

0

0

0

526 Stowe

7/21/03

8:35 PM

1.75 in.

0

0

0

0

563 Pottstown

6/22/04

4:47 PM

0.88 in.

0

0

0

0

Source: NCDC website(wwwncdc.gov/cgi-win)

can be severe in localized areas. Hail the size of golf balls has been reported in
several locations in the county including Stowe, Royersford, Lower Merion, Upper
Dublin and Upper Moreland. Generally it appears that hail can strike any part of the
county.
Hurricanes
Overview: Hurricanes are large storms that form in the tropics off of the coast of
Africa. They combine very high winds and heavy rains and
typically form in the Atlantic Ocean in the late summer– early
fall. Hurricanes have caused the most damage in the Caribbean Ocean and the Gulf of Mexico, though hurricanes have
also caused significant damage all along the Atlantic coast
and inland as much as 100 miles. Hurricanes are ranked according to their maximum winds using the Saffir– Simpson
Hurricane Scale. A category 1 storm will have the lowest
wind speeds (74-95 miles per hour) while during the extremely dangerous category 5
storm wind speeds will exceed 155 miles per hour. Generally, a category 3 or
greater hurricane is a major hurricane. As hurricanes make landfall they quickly
loose intensity but often times unleash torrential rains. Far away from coastal areas,
the rain falls may cause more significant impacts than the diminished winds.
Past History and Future Vulnerability: Since these storms form within the tropics and
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are more potent over water, they often lose some of their damaging wind energy by
the time they reach Pennsylvania. The most significant flooding problems in Pennsylvania generally result from hurricanes and other tropical storms. In addition,
wind damage can result from the remnants of hurricanes. The three hurricanes that
have affected the county the worst with inland flooding were: Hurricane Diane in August 1955, Hurricane Agnes in June, 1972, and Hurricane Floyd in September, 1999.
Extreme Heat
Overview: Extremely warm conditions with temperatures above 95 °F and high levels of humidity can occur during the summer months. Successive hot days or heat
waves can be hazardous to the elderly or other residents with medical conditions.
Typically elderly residents, people with other health problems, or extremely obese
people are the most at risk during hot weather. Excessive heat can also hurt agriculture through reduced milk production and fatalities to flocks and herds. Additionally
more drowning occurs in rivers and lakes as people seek refuge from the heat.
Power and water utilities typically have a higher demand from their customers during heat waves.
Past History and Future Vulnerability:
Figure 3-12 lists excessive heat conditions within the county since 1999. Most residents in Pennsylvania that have died from high temperatures were living with no air
conditioning and little or no adequate ventilation.
Extreme Cold
Overview: In the winter, extreme cold with temperature near 0° F and high winds
Figure 3-12
Montgomery County Excessive Heat
Location or County

Date

Time

Type

Deaths in Injuries in
PA
PA

Countywide

7/4/1999

8:00 AM Excessive Heat

74

135

Countywide

7/16/1999

9:00 AM Excessive Heat

0

0

Countywide

7/23/1999

9:00 AM Excessive Heat

4

0

Countywide

8/1/1999 12:00 AM Excessive Heat

5

0

Countywide

6/26/2001 11:00 AM Excessive Heat

2

0

Countywide

7/1/2001 12:00 AM Excessive Heat

1

0

Countywide

7/24/2001 10:00 AM Excessive Heat

2

0

Countywide

8/6/2001

9:00 AM Excessive Heat

22

0

Countywide

6/24/2002

9:00 AM Excessive Heat

4

0

Countywide

7/1/2002

9:00 AM Excessive Heat

15

0

Countywide

7/15/2002

9:00 AM Excessive Heat

2

0

Countywide

7/28/2002

9:00 AM Excessive Heat

3

0

Countywide

8/1/2002 12:00 AM Excessive Heat

9

0

Countywide

8/11/2002 11:00 AM Excessive Heat

8

0

Countywide

6/23/2003

9:00 AM Excessive Heat

3

0

Countywide

7/4/2003

9:00 AM Excessive Heat

4

0

Source: NCDC website(wwwncdc.gov/cgi-win)
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can cause hazardous conditions.
Past History and Future Vulnerability: Figure 3-13 contains a listing of recent excessive cold days within the county. Several deaths in the Pennsylvania were caused by
hypothermia brought on by exposure to cold weather conditions. Generally, poor
and elderly persons are the ones most affected by these conditions. Cold weather
can cause a variety of problems including water main and gas main breaks and mechanical equipment failure.
Figure 3-13
Montgomery County Excessive Cold
Location or County

Date

Time

Type

Deaths in Injuries
PA
in PA

Countywide
Countywide
Countywide
Countywide

2/6/1995
12/9/1995
1/17/1997
11/28/2002

100 Extreme Cold
1800 Unseasonably Cold
1:00 AM Extreme Cold
7:00 PM Extreme Cold/wind
Chill

1
2
3
1

0
0
0
0

Countywide

1/14/2003

3:00 AM Extreme Cold/wind
Chill

4

0

Countywide

1/9/2004

6:00 PM Extreme Cold/wind
Chill

2

0

Countywide

1/15/2004

12:00 PM Extreme Cold/wind
Chill

1

0

Countywide

1/18/2005

4:00 AM Extreme Cold/wind
Chill

2

1

Countywide

1/23/2005

6:00 PM Extreme Cold/wind
Chill

1

0

Source: NCDC website(wwwncdc.gov/cgi-win)

Drought
Overview: Periodically drought conditions occur in the county during low rainfall periods. Droughts are generally defined as a period of prolonged dryness that contributes to the depletion of groundwater and surface water yields. These dry periods
can occur as a result of long-term global weather patterns and can last for a period
of several years.
Drought conditions are indicated by periods of precipitation
deficit, lowered groundwater levels, reduced stream flow, the
lack of soil moisture, and the reduced amount of water stored
in key water reservoirs.
Precipitation Deficits: The earliest indicators of a potential
drought are precipitation deficits, because it is rainfall that provides the source for
both our ground and surface water resources. The National Weather Service compiles long-term monthly averages of precipitation for each county. These averages
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are updated at the end of each decade, based upon the most recent 30 years, and
are considered “normal” monthly precipitation. When rainfall continues below these
averages, precipitation deficits occur.
Stream Flows: After precipitation, stream flows provide the next earliest indication
of a developing drought. Stream flows typically lag one to two months behind precipitation in signaling a drought. The U.S. Geological Survey (USGS) maintains a network of eight stream gages across the county. Statewide, the Department of Environmental Protection (DEP) currently uses 73 stream gages, equipped with satellite
communication transmitters, as its drought monitoring network.
Groundwater Levels: Groundwater is usually the third indicator of a developing
drought. Groundwater typically lags two to three months behind precipitation,
largely because of the storage effect. About 80 trillion gallons of groundwater is
stored throughout Pennsylvania enough to cover the entire state with more than
eight feet of water. Therefore, precipitation deficits can accumulate for several
months before the resultant lack of groundwater recharge becomes clearly evident
in groundwater levels.
Soil Moisture – Palmer Drought Severity Index: Soil moisture information is provided
by the National Oceanic and Atmospheric Administration in the form of the “Palmer
Drought Severity Index.” The Palmer Index is a computed value, based on a number
of meteorological and hydrological factors; it is compiled weekly by the Climate Prediction Center of the National Weather Service. Palmer values of –2.00 to –2.99 indicate a watch status; values of –3.00 to -3.99 indicate warning; and values of –4.00
and less indicate emergency. The Palmer Indices are available for the 10 Palmer regions of the state. Montgomery County is located in region 3.
Water Supply Reservoir Storage: Storage in several large public water supply reservoirs is the fifth indicator used for drought monitoring in Pennsylvania. Depending
on the total quantity of storage and the length of the refill period for the various
reservoirs, drought stages associated with the level of drawdown have been established for key reservoirs. The Delaware River Basin Commission (DRBC) has established drought triggers based upon the water levels in key New York City Reservoirs
in the headwaters of the Delaware River.
DEP and PEMA manage droughts based on a three-stage process. Drought indicators
are used to identify the overall water supply conditions. These indicators are used
by DEP, DRBC, and PEMA to manage water supply droughts. While some of the indicators could be used as well to help identify meteorological, agricultural, or other
types of droughts, the primary objective is to identify and manage water supply
droughts.
Generally, when three or more of the indicators are signaling a drought watch condition for a county or group of counties, DEP will notify PEMA of the developing conditions and will ask PEMA to convene a meeting of the Commonwealth Drought Task
Force. This group includes membership from most of the state agencies, particularly
those whose operations or programs may be impacted either by droughts directly or
Montgomery County Natural Hazards Mitigation Plan _________________________________ Page 22

by drought management operations. Based upon recommendations from the Task
Force, including direction from the Governor, the Secretary of DEP may issue a
drought watch on behalf of the Governor. Press releases are issued to the media and
letters are sent to all public water suppliers in the affected area, notifying them of
the need to monitor their own supplies and begin following their drought contingency plans and to update their plans if necessary. Citizens are requested to voluntarily reduce water usage by about five percent. DEP increases its monitoring activities from monthly to weekly and begins to monitor the status of public water suppliers in the affected area. Regular meetings of the task force are also scheduled to
review developing conditions.
When the indicators signal a warning condition, the Secretary of DEP on behalf of the
Governor follows a similar process, leading to a drought-warning announcement. Press releases are issued to the media and letters are again sent to all public
water suppliers in the affected area, notifying them of the developing conditions. Citizens are asked to voluntarily reduce water use by 10-15 percent. Frequency of Task Force meetings may be increased as well.
If drought conditions persist, the Governor may issue a proclamation of drought
emergency. Upon issuance of the emergency proclamation by the Governor, Chapters 118, 119 and 120 of the Emergency Management Regulation become effective.
When sufficient data becomes available for the newly established county groundwater monitoring network, the county may issue localized drought warnings based upon
the findings of the health department working with the USGS regional office. The
Montgomery County Drought Task Force meets regularly to coordinate various response measures and make recommendations to the state during drought conditions.
The task force was appointed by the county commissioners and is chaired by a representatives of the public safety and health departments.
Past History and Future Vulnerability: Recent droughts affecting Montgomery County
occurred between 1961-67, 1979-81, 1991-92, and 1999-2002. The worst drought experienced by the county and most of the Delaware River Basin occurred in the early
1960s. For a period of nearly six years, drought conditions prevailed in this area. As
a result of that drought, various water resource projects were developed to expand
public water supplies.
Drought is likely to affect the whole county, though some portions may be particularly vulnerable due to their dependence upon water sources that are easily lost during a drought. Also, areas of the county that depend on farming are impacted during
summer droughts. The municipalities most vulnerable to droughts in the past include: Marlborough Township, Salford Township, Upper Pottsgrove Township and
New Hanover Township. In these communities several homeowners had wells that
went dry during previous droughts.

Wildfires
Overview: A wildfire is a raging, uncontrolled fire that spreads through vegetation,
particularly woodlands, ultimately endangering property and local residents. Wild-
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fires can begin through natural means from lightning or can be a result of human activity such as a spark from a machine or carelessly discarded cigarette. In remote
areas, wildfires can go unnoticed for some time as they build. Dry periods in the
early spring and late summer/ early autumn are the most conducive times for wildfires. Once ignited, wildfires can spread rapidly especially during windy conditions.
Past History and Future Vulnerability: There are no
records of major wildfires in the county over the
past several years. Based upon the municipal responses, it appears that wildfires are not a significant natural hazard in the county. Since most fires
are caused by human activity, small brush fires are
often swiftly reported to one of the numerous fire
departments or companies servicing the county before they can grow into large wildfires. Also, since
the county does not have large expanses of forests
or field areas where wildfires could grow without
being detected, the potential for a significant future wildfire is low. As seen in Figure 3-14, about 40 percent of the county is in woodlands and farmlands, though most
of the area in each use exists on modest sized parcels which are generally monitored
by the property owners.

Floods
Overview: The condition of the watershed receiving precipitation has a great impact on the intensity of flooding. Natural factors such soil and vegetation, as well as
man made features such as pavement, determine the overall volume of stormwater
produced and the rate at which it moves through the watershed. The shape and size
of the stream channel and obstructions in it such as bridges and culverts can have a
significant effect on the flow of water. Undersized bridges or bridges clogged with
debris can cause backwater leading to more intense upstream flooding.
The type of precipitation events that cause floods that can very dramatically as well.
Large river floods are often caused by rain storms can occur over several days and
impact a vast area. Typically these are caused by Northeasters, hurricanes, or tropical storms. Other types of rain events are more localized and often strike at any
time. In some cases these storms can deliver intense rainfall in just one portion of
the county with out affecting other regions. These storms cause flash floods in
small watersheds.
Past History and Future Vulnerability: Floods have occurred and will continue to occur in Montgomery County for a variety of reasons. Major floods in the county have
occurred in nearly every month of the year. Winter floods bring the added damage
caused by ice. A listing of major floods that have had significant impact on the
county are shown in a time line in Appendix E.
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Montgomery County contains several major streams and the Schuylkill River. Flooding occurs along all of these watercourses and can cause damage to various structures and create safety problems. It is estimated that as many as 2,500 homes and
close to 400 businesses are located in floodplains throughout the county and can become flooded during a significant rainstorm. Additionally, other structures located
out of the defined 100-year floodplains have also been damaged during floods.
Below is a description of the major flood prone areas in Montgomery County with significant development. These areas were selected based upon an analysis of all
structures in the county found in the floodplain. Those areas with significant numbers of total structures or houses were further analyzed and described below. Figure
3-15 is a map showing relative density of flood prone structures and houses. The
flood prone area descriptions are arranged by the watershed (see Figure 3-16). The
descriptions provide some historic context to the flooding problems experienced by
the residents and workers in these areas. In addition to these areas, smaller groups
of homes and businesses are flooded in scattered locations throughout the county.

Schuylkill River Basin

Pottstown Borough Riverfront: Several commercial properties between High Street
and the Schuylkill River lie within the 100-year floodplain. Hurricane Agnes caused
the most significant flood in Pottstown in 1972 creating over $21-million dollars
(1972 dollars) in flood damage. Several
industries and retail stores were damaged in the flood and many residents
were displaced. The Hanover Street
Bridge was also destroyed by the flood.
The gaging station near the bridge recorded the flows in the river in excess
of 95,000 cubic feet per second (cfs)
and the elevation of the flood elevation
was 30 feet, nearly 17 feet above the
flood stage. No other flood event has
even reached more than 50% of the size
of the Hurricane Agnes storm. Typical
summer flow in the river is about 1,0002,000 cfs.
The Blue Marsh Reservoir, a multipurpose flood control structure, was completed in
the upper reaches of the Schuylkill River in 1982. Due to the impact of this flood
control structure and the flood storage capacity of Maiden Creek Reservoir, Pottstown will likely benefit from reduced flood stage levels. The Army Corps of Engineers
made an evaluation of channel improvements in the Pottstown Area after Hurricane
Agnes including the dredging of portions of the river and removal of vegetation from
the river islands adjacent to the borough. No action was taken on these recommendations since the costs of them outweighed their benefits.
Some flood damage along the Manatawny Creek has occurred in Pottstown more recently. These homes along Manatawny Street and connecting roads are flooded as
the Manatawny Creek backs up from the Schuylkill River. The Pottstown Memorial
Park is located along the floodplain of the Manatawny Creek. This park has flooded
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Figure 3-15
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Figure 3-16
Montgomery County Watersheds
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repeatedly and substantial damage to park
equipment has resulted.
The borough has proposed some property acquisitions near the park
between High Street and
King Street that may result in the removal of
structures and businesses that are within the 100-year floodplain. Also, the borough removed a small
dam in the Manatawny Creek near Memorial Park.
Some of the riverfront properties in Pottstown once occupied by older industries are
now vacant. In addition, a few homes and retail businesses are located in the floodplain. The Montgomery County College branch campus on College Drive is within the
100-year floodplain though it is entirely flood-proofed and raised above the 100-year
flood elevation. The Borough of Pottstown recently acquired properties along the
Schuylkill to expand their river front park. Additionally, the borough supports the
redevelopment of several older industrial sites within the Schuylkill River floodplain
in the Keystone Opportunity Zone. New buildings built in this area would be required
to meet the borough’s floodplain design standards.
Royersford Borough: A few older industrial properties in Royersford are periodically
flooded along First Avenue. Even when flooding does not directly damage property
in this area, access to the properties is cut off by the floodwaters due to periodic
closure of First Avenue. Through its recently adopted revitalization plan, the
borough is proposing the development
of some of the vacant or underutilized
riverfront properties. Currently the old
Glass Factory and adjoining properties
are being are being developed by Grainor Price Homes as a 356-unit residential development. On the northwest
side of Main Street along the river, a
developer is proposing a 115 unit condominium. In both of these projects, all
of the residential units will be located
at least one foot above the 100-year
flood elevation line in accordance with
the borough ordinance.
Mont Clare/Port Providence (Upper Providence Township): Several homes within
the villages of Mont Clare and Port Providence are within the 100-year floodplain.
Many of the homes in this area were severely damaged by Hurricane Agnes and several major storms over the last 20 years. There appears to be a long record of
flooding in this area with most recent damage caused by a June 2006 storm. The
Philadelphia District of the Army Corps of Engineers has provided Upper Providence
Township with detailed topographic mapping of the floodplain. The Corps has
awarded a contract to a consulting firm to conduct a problem identification and al-
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ternative screening of flood mitigation
actions, however this effort has been curtailed due to federal funding cuts.
A majority of the buildings in Mont Clare
and Port Providence were constructed
over 50 years ago. Several structures in
Port Providence appear to be nearly 200
years old and were built in conjunction
with the Schuylkill Navigation System Canal that stretches from below Port Providence up to the Black Rock Dam above
Mont Clare. The Commonwealth of Pennsylvania currently owns the canal segment
and adjoining land. Montgomery County has recently acquired property within this
area to create a greenway along the Schuylkill River. The Mont Clare/Port Providence Canal Association currently maintains the 2-mile section of the canal and is
restoring various structures associated with the canal including Lock 60 and the lock
tenders house. The area around the canal has become a popular recreation area and
is the site of a summer festival.
The Mont Clare and Port Providence contain approximately 120 homes and businesses
including a produce store and restaurant. The post office and fire station are also
located in Mont Clare.
Port Indian (West Norriton Township): The Port Indian community located along
Port Indian Road has been flooded frequently over the past several decades. The
community includes about 40 houses that were originally constructed as seasonal
homes for vacationing along the river. Most property owners maintain docks and
have boats that they use for water skiing and fishing. The Port Indian Club held a
popular boat show and water skiing regatta for several decades until it was curtailed
due to the build up of silt in the river. Flood damage to homes along the river has
been substantial and several property owners have completely rebuilt their homes
one foot above the
100-year flood elevation in compliance with local
floodplain requirements. In addition
to flooding from
the Schuylkill, some
flood damage to
Port Indian Road
and properties
within the Port Indian area has been
caused by Indian
Creek.
West and further up river from the homes along Port Indian Road, an old industrial
site is being redeveloped as Riverview, a residential, commercial and office use com-
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plex. Though the buildings in this development are being flood proofed and elevated
above the 100-year floodplain, an evacuation route has been planned along the
Schuylkill River Bike Trail. This is the same route used by the other homes on Port
Indian Road since Port Indian Road typically floods within the under pass below the
bike trail.
Norristown: Generally the Norristown Riverfront between the Schuylkill Trail and
the river is located within the 100-year floodplain. The only residential structures in
this area are the Riverside Apartments containing 70 units located between Dekalb
Street and the Route 100 SEPTA light rail line. These apartments have been flooded
periodically requiring evacuations. Occasionally when portions of DeKalb Street get
flooded on either side of
the river, businesses along
Washington Street and the
Riverside Apartments get
cut off from the rest of the
municipality. Other uses
within the riverfront floodplain include old industries,
the Norristown Sewage
Treatment Plant, junk yard,
auto body shop, a trash
transfer station, and the
newly redeveloped Pennsylvania American Water
Treatment Plant.
Norristown has adopted a
revitalization plan which contains recommendations for the redevelopment of portions of the riverfront. Also, the municipality is working with the county redevelopment authority which has proposed a redevelopment plan that calls for the development of new offices, retail commercial, and recreation facilities along the riverfront.
Bridgeport Borough: A residential and industrial area along the Schuylkill River and
Front Street in Bridgeport is frequently flooded. The 100-year floodplain area extends from the river to the Norfolk Southern rail line. The former Continental
Business Park that recently burned is a vacant 22-acre site entirely within in this
area. It is currently proposed for high
density residential development. In addition to other older industries, several row
house style residential structures are located within the Schuylkill River floodplain in Bridgeport. A few businesses are
located along DeKalb Pike in the floodplain near the river. Other larger manufacturing buildings located along 4th Street
are at the edge of the floodplain.
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A mid-rise residential building for elderly residents in the borough known as the
Bridgeport Towers at Three Merion Street is frequently flooded requiring evacuations.
Conshohocken and West Conshohocken Boroughs/Whitemarsh Township Riverfront: The Plymouth Creek occasionally floods the SEPTA R-6 Line on the northern
side of Conshohocken Borough. The riverfront throughout Conshohocken and West
Conshohocken lies within the 100-year floodplain. Older industrial properties in
Whitemarsh Township from the borough line to the Spring Mill Creek are also
flooded. The SEPTA Spring Mill Station is
located within the 100-year floodplain.
Most of the riverfront property within
Conshohocken has been recently redeveloped from old industries to office and hotel facilities. Redevelopment plans are
also being proposed for the industrial
properties in Whitemarsh Township.
These newer buildings are flood proofed
with parking at the ground-level and a
raised first floor one foot above the 100year flood elevation. Access and evacuation of these properties will be an important emergency management issue to address in the future since thousands of
workers are located in the Schuylkill River floodplain.
Some properties along the river have been dedicated for park and open space use.
The Schuylkill Trail is also located in the Schuylkill River floodplain within the Conshohocken Borough and adjoining municipalities.
Schuylkill Riverfront (Lower Merion Township): There are over 40 residential properties located along River Road in Gladwyne (Lower Merion Township) that lie within
the Schuylkill River floodplain. Many of these houses were constructed as seasonal
dwellings with access to the river. Over the past three decades many of these
homes have been rebuilt or upgraded and appear to be flood proofed. These homes
all have access to the Schuylkill River and are attractive to year round residents interested in boating and water recreation. Access to the properties is along River
Road which is separated from the remainder of the township by an active rail freight
line. At three locations: Hollow Road, Mill Creek Road, and Waverly Road, there are
underpasses that permit access to River Road. These underpasses typically flood
since they are low points in
the road. In addition to the
houses, there is a Veteran of
Foreign Wars meeting hall
and township park along
River Road. Both of these
contain boat access facilities. The Flat Rock Dam is
located down river from this
area.

Montgomery County Natural Hazards Mitigation Plan _________________________________ Page 32

The Georgia Pacific (former Connelly Container Corp) corrugated card board plant
lies within the flood plain down river from the Green Street Bridge. Access to the
plant site is gained over a private bridge across the Schuylkill River coming from
Philadelphia and through Righter’s Ferry Road in Lower Merion Township. This facility that sits on the old PenCoyd Iron Works site was used for the manufacture of various types of corrugated cardboard boxes. The property was recently acquired by
O’Neill Properties and is proposed for residential development.
Stony Creek/Saw Mill Run
Stony Creek (Norristown): Several properties in Norristown along the Stony Creek
have been flooded. Generally these properties are businesses along Markley Street
and the Elmwood Park along Harding Boulevard. This area was hard hit by two large
storms in 1971 and 1972. Several storms over the past 10 years have damaged baseball fields in the park along Stony Creek. The flood elevations in the lower section
of Stony Creek are affected by the flood elevations of the Schuylkill River.
Norris Hills (Norristown): Saw Mill Run flows through the borough from Johnson
Highway to the Schuylkill River. Historic flooding problems in the lower end of the
Saw Mill Run Drainage area have been addressed through the development of the
Saw Mill Run Flood Control Basin located north of Fornance Street. This flood control
structure was constructed by the state over 30 years ago and is currently maintained
by the borough. Also, the lower portion of the stream flows through an extensive
culvert to the south side of Main Street where it flows in a concrete channel to the
Schuylkill. Flood problems have occurred in Norris Hills Apartments at the upper
portion of the watershed along North Hills Drive. Flooding in this location may have
resulted from a back up of water impounded behind the flood control basin.

Perkiomen Creek

Skippack Pike (Skippack Township): About 20 homes along Route 73 Skippack Pike
are located within the 100-year floodplain. Many of these homes were originally
summer cottages built along the creek. Now they are year residences with lower
floors that get periodically flooded out. In the past, the county has purchased some
properties along the creek in this area to expand the Central Perkiomen Park.
Collegeville/ Lower Providence: The Perkiomen Creek has flooded sections of Collegeville Borough on numerous occasions. From records of high-water marks on the
Perkiomen Bridge Hotel
major floods occurred in
1869, 1933, and 1935
long before any significant development took
place within the watershed. Hurricane Floyd
and several other recent
storms over the past 10
years have caused damage to structures along
Route 29 (Gravel Pike)
north of the Collegeville
Bridge and along First
Avenue. Houses located
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on Route 29 and along First Avenue are within the 100-year flood plain. Several businesses including an auto dealership, a restaurant, a car repair shop, and a car wash
lie within the Perkiomen Creek floodplain in Collegeville Borough. On the opposite
side of the creek, some homes in Lower Providence off of Pechin’s Mill Road have
been flooded by the Perkiomen Creek. Also, the Collegeville Inn is partially located
in the floodplain.
In 1999, Collegeville Borough received $921,825 from the state for the acquisition
and clearance of 12 residential properties along First Avenue. Prior to that, the borough and county acquired other properties within the flood plain in Collegeville for
open space. Even still, approximately 15 homes remain in the Perkiomen Creek
floodplain within Collegeville Borough.
Collegeville Borough recently removed a small dam up stream from this area due to
growing concern about the maintenance and liability burdens associated with it.
Neshaminy Creek
Hatfield Borough and Hatfield Township: Properties in the Hatfield area suffered
damage during storms in 1933, 1955, 1960,
1971, and 1972. The worst storm of record in
Hatfield Borough was the 1971 storm, which
caused substantial first floor damage in a number of residences. Recently flood damage has
been significantly reduced as a result of the PA
625 flood control structure developed in headwaters of the Neshaminy Creek in Bucks
County. This control structure was part of the
Neshaminy Flood Control project developed in
the 1960s and 70s. In 1997 Hatfield Borough
purchased an important flood plain property
along the Neshaminy Creek to preserve as open
space. Flooding still occurs along the
Neshaminy Creek in Hatfield Township within
the Colmar area.
Wissahickon Creek
Ambler Borough (Rose Valley Creek, Tannery Run, Stuart Farm Creek): Several
homes and businesses within Ambler Borough have been flooded by the three tributaries of the Wissahickon Creek that flow through the borough. Some of the causes
of flooding are excess flow from adjoining municipalities and constricted conveyance
capacity in the culverts conveying stormwater through the borough.
Sandy Run/Madison Area (Abington Township): Homes on Madison Avenue had been
flooded on numerous occasions including in particular a local summer storm in 1996.
Tragically during that storm, two persons were trapped and drowned in the basement of their home near Sandy Run on Madison Ave. As a result of mitigation funding from that disaster, thirteen homes were purchased and removed. Two other
homes on Madison Avenue were elevated above the 100-year flood elevation. During
Tropical Storm Allison, no major damage occurred along Madison Avenue since the
most at risk homes had been removed.
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Sandy Run/Hillside (Abington Township): Flooding from a small tributary of Sandy
Run Creek has damaged homes on Maple Avenue and Meyer Avenue. Abington Township constructed two
stormwater impounding
basins in the Hillside
Woods property (formerly
part of Hillside Cemetery) upstream of the
flooded homes. During
Tropical Storm Allison in
2001, the trash and debris clogged the discharge culvert causing
overtopping of the basin
at the rear of the Meyer
Avenue properties.
Pennsylvania Avenue/Fort Washington (Whitemarsh/Upper Dublin Townships): A
hotel and several office buildings along Pennsylvania Avenue lie within the 100-year
floodplain of Pine Run, a tributary of Sandy Run. In addition, other office buildings,
parking lots, and roads in the Fort Washington Business Center lie within flood prone
areas. A SEPTA train bridge on the R-5 Line was severely damaged during the 2001
flood. The bridge was reconstructed later that year and into 2002. The new bridge
provides a substantially larger opening for the Sandy Run, enabling greater flow to
pass through during floods and reducing flood elevations just up stream from it by a
few feet.
Fort Washington Business Center (Upper Dublin Township): The Fort Washington
Business Center is a major employment center in the county located at the Fort
Washington interchange of the Pennsylvania Turnpike; however, the success of this
facility as an economic growth and development center is hindered by flooding. Several properties in the
Fort Washington Business Center are
flooded by Pine Run, a
tributary of Sandy
Run. These offices
and manufacturing facilities are located
along Virginia Drive.
Also, during significant
floods, Virginia Drive
and adjoining roads
become impassible
disrupting access to
numerous businesses
in the business center.
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Sunnybrook Creek/ Enfield Run/ Oreland Run (Springfield Township): Flooding has
occurred in several areas in Springfield Township over the past ten years. During the
remnants of Hurricane Jeane in 2004 over 7 inches of rain fell in Springfield causing
wide spread flooding temporarily closing 20 roads. Damage in the township has been
reported to approximately 15 residences on Hemlock Road and the 200 block of Paper Mill Road.
Militia Area (Whitemarsh Township): A few homes are located in the Wissahickon
Creek floodplain between the Pennsylvania Turnpike and the Norfolk Southern train
tracks. These homes are located on Militia Hill Road, Militia Way, Bethlehem Pike,
and Mathers Road. Two of the homes on Militia Hill Road have been recently elevated above the 100-year floodplain.
Henry and West Green Valley Roads (Whitemarsh): Homes along the Wissahickon
Creek on Henry and West Valley Green Road have been flooded on several occasions
At the property owners’ request, the old Henry Road bridge was removed.
Tookany Creek
Baeder Run (Abington Township): In 2001, Abington
Township completed a flood channelization of a portion
of Baeder Run in the vicinity of Wannamaker and
Baeder Roads. This area has been subject of several
floods including recently Hurricane Floyd and Tropical
Storm Allison. Baeder Run is a small tributary of Tookany Creek and drains a largely developed watershed.
Baederwood, the neighborhood that is flooded was built
in the 1950s.
Twenty-six homes in this area have been listed for potential purchase and removal. Abington Township recently received a $3 million grant from the Federal
Emergency Management Agency, to purchase and remove homes in this area. Abington Township has
matched the federal grant with $1 million of its own
funds, bringing the total amount available for purchase
and demolition to $4 million. After these properties
are appraised, the township will make offers to residents who may voluntarily decide to sell their property. Because of the increase
housing prices in recent years, the collective value of the 26 homes now exceeds the
available grant money. Very likely Abington will have enough cash to buy only 18 to
20 homes.
Brookdale Avenue (Cheltenham Township): These homes are normally protected
from flooding by a levee along the creek and a stormwater pump station that removes stormwater from the street and discharges it into the stream behind the
levee. The Pennsylvania Department of Environmental Protection developed this
flood control project. During Tropical Storm Allison a number of homes on Brookdale
Road were flooded when a stormwater pump could no longer pump water due to the
flood stage in the creek. The Philadelphia office of the Army Corps has performed a
field view to assess future flooding control alternatives. Cheltenham Township is
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currently working on various riparian corridor preservation and floodway enhancement projects.
Elkins Park (Cheltenham Township): A
portion of Elkins Park located along
Church Road and Shoemaker Avenue experiences chronic flooding from the adjoining Tookany Creek. This area includes three homes and the Cheltenham
Township Public Works Building. In
1967, the township dredged the creek
and erected stone walls along the creek.
This seemed to prevent flooding problems until the township ceased maintenance dredging for environmental reasons.
Pennypack Creek
Bethayres (Lower Moreland Township): Bethayres, at the intersection of Welsh
Road and Huntingdon Pike, has been severely flooded several times. The main
branch of the Pennypack Creek which flows under Old Welsh Road joins with the
Huntingdon Valley Creek east of Huntingdon Pike. Huntingdon Valley Creek parallels
Philmont Avenue for about a mile above the confluence with the Pennypack Creek.
Five hundred feet below the confluence with Huntingdon Valley Creek, the Pennypack Creek passes under the SEPTA West Trenton rail line and Old Huntingdon Pike.
It is believed that both bridges restrict the flow of water causing the flood waters to
back up to Welsh Road. Further downstream, the Pennypack Creek crosses under the
SEPTA Newtown rail line at the edge of Bethayres Swamp and enters Abington Township.
Numerous properties in Bethayres located within the 100-year floodplain were
flooded several times in the past 10 years. These properties include the Huntingdon
Valley Condominiums, Gloria Dei Tower, Bethayres Shopping Center, a car dealership, and several homes on Chestnut Street and Philmont Avenue. All of these buildings were constructed prior to the enactment of a municipal floodplain ordinance.
The 146-unit Huntingdon Valley Condominiums were severely damaged during Hurricane Floyd and Tropical Storm Allison. One
Building, Building B, was not damaged extensively by Allison since it had been rebuilt
and elevated recently as a result of a fire.
The Huntingdon Valley Condos were flooded
five times in the past decade. Damage from
Hurricane Floyd and Allison made them uninhabitable. After being completely vacant
since 2001, a developer has demolished
them and is constructing a 232-unit elevated condominium development at the site.
The proposed development footprint would still be within the floodplain and partially within the floodway. The developer proposes to raise the building area above
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the 100-year flood elevation and to relocate the floodway by regrading a portion of
the site. As part of the proposal a Conditional Letter of Map Revision was submitted
to FEMA. The remaining portion of the site will be a stormwater basin and will remain open to allow the unimpeded passage of flood waters.
Though Bethayres has received major floods recently, the area also experienced significant floods in July 1931, November 1950, August 1967, and August 1971.
The Army Corps of Engineers prepared a problem identification report for the
Bethayres area. As a result of the preliminary work performed, it is determined that
four out of the seven Huntingdon Valley Condominiums are located within the 100year floodplain and could be bought out. The report concludes that in addition to
possible property buyout, some channel modifications along or in combination with
wetland creation could reduce storm-flooding levels in this area.
Hatboro Borough: Flooding in Hatboro has
historically affected several businesses including a restaurant and car dealership
near the Pennypack Creek at Old York Road
and the Robert Bruce Apartments at 300
Horsham Road. Also, a portion of the Pennypack Elementary School is located within
the 100-year floodplain. In the past, Hatboro has received assistance from the Army
Corps of Engineers in the channelization of
the Pennypack Creek.
Horsham Township: Repetitive flood damage takes place at a few homes on Olive
Avenue and in the Leary Mobile Home Park located next the Pennypack Creek. The
Leary Mobile Home Park has been reconfigured to eliminate some of the past flooding problems.
Bonnet Lane Area (Upper Moreland Township): Significant flooding occurs in Upper
Moreland Township due to the Mill and the Pennypack Creeks. The Mill Creek is a
small tributary of the Pennypack Creek that parallels the Pennsylvania Turnpike and
joins with the Pennypack Creek east of Old York Road. The bulk of the watershed
was developed over the last 40 years as an office and industrial park and also includes the Willow Grove interchange of the Pennsylvania Turnpike. Flooding along
Mill Creek from storm events in August 1993, July 1994, September 1999 and June
2001 has grown progressively worse. Damage within this area occurred in 30 homes
on Bonnet Lane and adjoining
streets and a small shopping
center at the corner of Old
York Road and West Mill Road.
Additional homes along Old
York Road, South Warminster
Road and Lancaster Place have
been flooded recently near the
confluence of the Mill Creek
and Pennypack Creek.
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Warminster Road Area (Upper Moreland Township): Both the Pennypack Creek and
a small-unnamed tributary flood several homes along Warminster Road and Surrey
Lane. The Village Green Apartment Complex, also at this location, was severely
flooded during Tropical Storm Allison. The flood could have been contributing factor
in the fire that destroyed one of the apartment building killing several occupants.
The building that was burned during that fire was not rebuilt.
Indian Creek
East Branch of the Indian Creek poses some
flooding problems to Narberth Borough in the
vicinity of the Borough Park, fire station and
public works garage. The creek begins in the
borough and flows through a culvert under the
Amtrak rail line. The culvert appears to cause
some back up in creek flows during large
storms. In August 2004, severe flooding in this
area damaged properties on Windsor, Conway
and Dudley Avenues. As part of this storm, all
of the borough’s police vehicles were damaged
in the parking lot behind borough hall.
Other portions of Indian Creek down stream of Narberth Borough in Lower Merion
Township are subject to periodic flooding. A flood control dam along the Indian
Creek near Remington Road was constructed several years ago to reduce flood damage experienced in that area.
Extent of Flood Plain
The total 100-year flood plain area in the county as delineated by the Federal Emergency Management Agency is 21,487 acres. The floodway, which contains most of
the floodwaters, accounts for 7,471 acres- about 2.5% of the area of the county. The
remaining portion of the 100-year flood plain is the flood plain fringe comprising
13,745 acres of the county. Municipal totals for flood plain lands are shown Figure 317.
Total Damage Potential
It is very difficult to accurately predict the level of damage from any natural hazard
event. At this point, the county does not have much data at its disposal to make accurate projections of future damage potential from various natural disasters. In the
future as revisions are made to the plan, it is the intent of the county to address this
issue in a more detailed fashion.
The impact of weather conditions such as extreme heat and cold can be expressed in
terms of deaths and injuries. Generally based upon past history it is possible that
one or more deaths each year may be directly attributable to extreme heat and cold.
Further heat and cold may cause various injuries. Extreme heat when coupled with
drought may result in significant crop loss.
The damage from radon may also be best expressed in human terms, though no information was available to use to make an estimate of future damage from radon.
Generally, the radon levels in many buildings throughout the county were about 2 to
10 pico-curies per liter. This level of exposure would be comparable to the risk of
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smoking from one to 20 cigarettes each day.
The damage from earthquakes cannot be estimated since there have been few earthquakes and no past damage has been reported. In all likelihood the damage from
the type of earthquake that could occur would be small. Similarly, very few landslides have been reported and their potential in the future is very small.
Subsidence would impact a very distinct area in the county. The two municipalities
prone to sinkholes, Plymouth Township and Upper Merion Township, contain a significant amount of development. Generally the assessed value of property in these two
municipalities is from $307,000 to $326,0000 per acre. With the common level ratio
of 1.87, actual per acre values would be approximately $600,000. Assuming a sinkhole would form in a given year that would impact about one acre, the total damage
estimate could be around $600,000.
Severe storms such as winter storms, tornadoes, hail and lightning may cause significant property damage. Some historical records exist for these types of storms,
though the reporting seems to be very sporadic. On average, about $100,000 per
year of damage has been reported
for lightning. The average damage from tornadoes based upon
the past 50 years is about $1 million per year. The damage average from wind storms over that
same period would be about
$700,000. It is recognized that
averaging cost data over time will
greatly underestimate the true
cost due to the change in the
value of money over time. No
damage and additional road maintenance cost data was available
for winter storms. Likewise, no
data is readily available for hail
damage.
Since no wildfires have been reported, no attempt has been made to estimate the
potential costs of them in the future.
Though it is highly unlikely that all of the properties within flood hazard areas in the
county would be completely destroyed by a single flood event, the potential damages to all flood prone properties could exceed $932,000,000. Housing value would
be about 70% of that cost. Losses by businesses including apartments and infrastructure would comprise the remainder. In addition to damage to buildings, flood damage to personal possessions and business inventory can be substantial. Also, businesses that are damaged in floods suffer lost commerce during the flood clean up
and repair period.
Evaluations of each floodplain were performed to assess all Montgomery County
properties located within the floodplain. To do this, digital property parcel files
were combined with year 2000 digital orthophotography and FEMA Federal Insurance
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Rate Maps to identify buildings located within the floodplain area. Each building
with 50% of its footprint located in the 100-year floodplain was considered susceptible to flood damage. Aerial photographs are included in Appendix M. Building property values were based upon the board of assessments records for each property
susceptible to flood damage. Assessed value may be substantially lower than the
current replacement value. Some subjective analysis was employed in determining
the flood prone potential since first floor elevations and detailed contour information was not available.
Overall Impact of Natural Hazards
Natural hazards can create economic, safety, and health impacts. Each of these
three types of impacts is discussed below.
Economic: Natural hazards can have a substantial impact on local economies and the
tax base of a community. The direct impacts include damage to residential, commercial, industrial, and public structures. Often times the greatest damage occurs
to transportation and utility infrastructure, which is vital to the community’s economy. The loss of a key infrastructure such as a bridge that provides access to businesses can have a dramatic and prolonged negative impact on the local economy.
Safety: The most threatening impact from any natural disaster is the loss of life.
Several drowning deaths have occurred in the county due to flooding. Drowning in
vehicles is the number one cause of flooding deaths nation-wide. Often victims put
them selves into dangerous situations by driving into flooded areas and getting their
vehicle swept away in the water currents. Electrocution is the second most frequent
cause of death claiming lives in flooded areas carrying live electric currents from
downed electrical wires. Floods also damage gas lines, floors and stairways causing
dangerous situations and fires. A major fire from a ruptured gas line occurred in an
apartment house in Upper Moreland Township flooded during Tropical Storm Allison.
The fire resulted in the death of four residents and the rescue of nearly 30 other
residents. Deaths from traffic accidents have been caused by wind storms, winter
storms, and excessive rain. Tree damage from wind storms have also caused fatalities.
Health: There are different types of health problems that can accompany any natural disaster. The loss of power supplies and essential infrastructure such as public
sewer and water facilities can greatly impact the health of the community. Also,
floods can create localized pollution problems. As chemical storage areas, sewage
treatment plants, and industrial properties become flooded potentially harmful pollutants get mixed into the floodwaters. Water pollution problems can persist for a
period of time after a flood. Flooded out homes require careful cleaning to prevent
the formation of unhealthy mold conditions. Local wells are often contaminated for
a period of time after a flood.
The overall psychological impact of natural disaster is potentially very significant.
Psychological health impacts can occur among residents whose homes are damaged
and personal possessions are destroyed. The loss of lives can even more greatly impact families and whole communities.
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Critical Facilities
Critical facilities are structures that house vital community operations. If these facilities were damaged by natural disasters, there could be a loss of needed services
to the public with potentially significant consequences to public health and safety.
Road infrastructure is damaged by various types of natural disaster including floods,
wind storms, and winter storms. Electric power and communication lines are vulnerable to various types of disasters as well such as wind, tornadoes, winter storms, and
hurricanes.
Generally sewage treatment plants and water filtration plants are vulnerable to
flooding due to their locations along rivers and streams. Many of these facilities
were damaged severely during Hurricane Agnes. Recent improvements installed at
many of these facilities within the county have made them less susceptible to the
impact of floods. Several roads within the county are located within flood plains.
These roads and the bridges in floodplains will continue to sustain flood damage. As
bridges are replaced, improvements are made in the new bridges that change the
flow of water through them. Though in some cases, the bridges may be raised to
alleviate flooding, however, the road approaches may still be subject to dangerous
flooding. Public transportation including regional rail service is vulnerable to flooding in some locations in Ambler, Abington, Spring Mill, and Conshohocken.
Sewage treatment plants located in or near a floodplain are listed in Figure 3-18.
Most of the older treatment plants in the county are located in a floodplain, though
in many cases, the newer portions of these facilities located at these sites have been
flood proofed. Each treatment plant operates under an emergency management
plan that addresses the potential impacts of floods. In flood events, plant managers
would also be faced with process management issues arising from the excess sewage
flow created by inflow and infiltration into the municipal sewer lines.
Seventeen different large public water suppliers service the county. These suppliers
use a combination of wells and surface water supply sources. Two surface water intakes and water treatment plants along the Schuylkill River in the county are the
Pottstown Borough Authority plant in Stowe and the Pennsylvania American plant in
Norristown. The Pottstown plant is completely out of the floodplain, while the entire Pennsylvania American site is in the floodplain. This facility was completely reconstructed a few years ago and is entirely enclosed and flood proofed. Water filtration plants located in Spring City and Phoenixville that service portions of the county
are located along the river. A small water treatment plant is operated by the East
Greenville Borough Authority along the Perkiomen Creek. In a flood situation, these
plants would be operating under an emergency management plan. Very likely, surface water treatment plants would curtail their operations during a flood due to water quality problems. In this event, water suppliers could utilize existing interconnections to transport groundwater supplies from other utilities to their customers.
Of the 105 fire stations in the county, It appears that only the Mont Clare Fire Company and Hatfield Borough Fire Company are located within a flood plain. The Mont
Clare Fire Company is located along Route 29 near the Schuylkill River, while the
Hatfield Borough Fire Station is located on Broad Street near the Neshaminy Creek.
Sensitive Population Facilities: Public and private facilities that house sensitive
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Franconia
Franconia
U. Dublin
U. Gwynedd
Towamencin
U. Hanover
Upper Moreland
Worcester

Telford Boro STP

Upper Dublin Twp. STP

Upper Gwynedd Twp. STP

Upper Gwynedd/Towamencin STP

Upper Hanover Twp. - Macoby STP

Upper Moreland-Hatboro STP

Worcester - Valley Green STP

U. Gwynedd

North Wales Boro STP

Schwenksville

Norristown

Norristown Boro STP

Souderton Boro STP

L. Salford

Lower Salford Twp. - Harleysville STP

Schwenksville Boro STP

U. Providence

Lower Perkiomen Valley - Oaks STP

Pottstown

L. Moreland

Lower Moreland - Chapel Hill STP

U. Providence

Lansdale

Lansdale Boro. STP

Royersford Boro STP

Hatfield Twp.

Hatfield Township STP

Pottstown Boro STP

Green Lane

Green Lane-Marlborough STP

Upper Merion

Bridgeport Boro STP
Conshohocken

Douglass

Berks-Montgomery (BMMA)

Plymouth

Upper Dublin

Ambler Boro STP

E. Norriton/Plymouth/Whitpain (ENPWJSA)

Upper Dublin

Abington WWTP

Conshohocken Boro STP

Location

Name

0.23000

7.00000

0.02500

6.50000

4.50000

1.00000

0.95000

2.00000

0.20600

1.97000

15.60000

0.83500

9.75000

0.70000

9.50000

0.22000

2.60000

6.43000

0.20000

8.10000

2.30000

0.90000

2.10000

6.50000

3.91000

Capacity (MGD)

Zacharias Creek

Pennypack Creek

Macoby Creek

Towamencin Creek

Wissahickon Creek

Sandy Run

Indian Creek

Little Skippack Creek

Perkiomen Creek

Schuylkill River

Schuylkill River

Wissahickon Creek

Schuylkill River

Trib. of Indian Creek

Perkiomen Creek

Trib. of Southampton Creek

W. Branch Neshaminy Creek

W. Branch Neshaminy Creek

Perkiomen Creek

Schuylkill River

Schuylkill River

Schuylkill River

W. Branch Swamp Creek

Wissahickon Creek

Sandy Run Creek

Discharge Creek

Figure 3-18
Sewage Treatment Plants in the Floodplain

Worcester Township

Hatboro, Horsham, Upper Moreland

Upper Hanover Township

Franconia, Hatfield Twp., Lansdale, L. Salford, Towamencin, U.Gwynedd, Worcester

U. Gwynedd, L. Gwynedd, Montgomery, Whitpain,
Worcester

Upper Dublin Township

Telford, Franconia, Hilltown ( Bucks), West Rockhill
(Bucks)

Souderton Borough, Franconia Township, Hilltown Township (Bucks)

Schwenksville, Lower Frederick, Perkiomen

Royersford, Limerick, Upper Providence

Pottstown, L.Pottsgrove, U. Pottsgrove, W. Pottsgrove

North Wales Borough, Upper Gwynedd Township

Norristown Borough, West Norriton Township

Lower Salford, Franconia

L. Providence, Perkiomen, Skippack, U. Providence,
Trappe, Collegeville

Lower Moreland, Upper Southampton Twp. (Bucks)

Lansdale, Hatfield Twp., Montgomery Twp., Upper
Gwynedd Twp.

Hatfield Twp., Hatfield Boro., Franconia, Montgomery
Twp., Hilltown (Bucks)

Green Lane, Marlborough

E. Norriton, Plymouth, Whitpain

Conshohocken, W. Conshohocken, Plymouth

Bridgeport Borough

Douglass, Colebrookedale (Berks), Bechtelsville (Berks)

Ambler, L. Gwynedd, U. Dublin, Whitemarsh, Whitpain

Abington, Cheltenham, U. Moreland, Springfield

Municipal Users

populations such as young children, elderly, disabled, or infirmed people should be
carefully managed to minimize the impact from natural disasters. Important public
facilities are listed in Appendix H.
Two elementary Schools, the Roslyn Elementary School in the Abington School District and the Hatboro Elementary School in the Hatboro-Horsham District have been
impacted by recent flooding events. The Roslyn Elementary School sustained over $1
million dollars in flood damage during a storm on September 8, 1996. Fortunately
the storm struck on a weekend. The Roslyn School is being rebuilt to completely remove it from the floodplain. The Montgomery County Community College Pottstown
Branch is located within the 100-year floodplain of the Schuylkill River, though it is
elevated and flood proofed. The Community College also maintains an up to date
emergency management plan for the site.
The Leary mobile home park along the Pennypack Creek is the only mobile home
park located within a floodplain in the county. Several units in this mobile home
park were damaged during Tropical Storm Allison. In 2002, a land development plan
was filed which depicted a reconfigured mobile home park where the 20 mobile
home units located in the flood would be moved to other portions of the property
away from the flood plain.
Luther Woods Nursing Home at 313 County Line Road in Hatboro and Philadelphia
Presbyterian Homes along the Fairway in Abington are located in the floodplain of
the Pennypack Creek.
Future Development: The county continues to grow at a rapid pace with nearly
3,000 residential units added on an annual basis. On average, 5,000,000 square feet
of non-residential is developed each year. This includes retail commercial, office,
institutional and industrial facilities. The county is expected to add about 107,000
new residents by 2025 requiring nearly 49,000 new homes. With an expected increase in 77,000 workers, significant amounts of non-residential development are
projected. Municipal growth projections are included in Figure 3-19.
If current growth trends continue, as much as 55,000 acres of land could be consumed for new development by 2025, leaving only 30% of the county as farms, woodland, and park. Likely areas with the greatest amount of development would be the
Route 422 corridor, the Perkiomen Creek Valley, the Indian Valley along Route 113
and other portions of the North Penn Area west of Lansdale. The types of development could be similar to the suburban style of building seen throughout the county in
the past four decades, though there has been some more interest in urban style infill development in recent years. As available vacant land to be developed grows
scarce, more development pressure will also occur in difficult sites to develop that
were passed over initially. Development on these types of properties could result in
the future conditions where natural hazards may cause property damage and injuries.
The Montgomery County Comprehensive Plan adopted by the commissioners in September 22, 2005 establishes a growth management strategy which seeks to change
these trends through smart growth and conservation. Additionally, the plan and recent regional planning efforts seeks to utilize multi-municipal cooperation and partnerships to better address future challenges. This growth and preservation vision is
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Figure 3-19
Municipal Population Projections
2000 Population

2005 Population

2010 Population

2015 Population

2020 Population

2025 Population

Abington

56,103

56,090

55,960

55,830

55,690

55,790

Ambler

6,426

6,430

6,380

6,370

6,370

6,390

Bridgeport

4,371

4,320

4,320

4,320

4,260

4,270

Bryn Athyn

1,351

1,350

1,350

1,410

1,410

1,420

Cheltenham

36,875

36,900

36,770

36,700

36,680

36,730

Collegeville

4,628

4,850

4,900

5,200

5,160

5,050

Conshohocken

7,589

7,590

7,500

7,360

7,350

7,800

Douglass

9,104

10,290

11,300

12,120

12,720

13,480

East Greenville

3,103

3,160

3,100

3,100

3,050

3,060

East Norriton

13,211

13,170

13,160

13,110

13,050

13,030

Franconia

11,523

13,040

15,670

17,280

18,670

19,910

584

580

580

580

580

520

Hatboro

7,393

7,400

7,340

7,340

7,280

7,310

Hatfield Boro

2,605

2,610

2,560

2,500

2,500

2,510

Hatfield Twp.

16,712

17,430

17,670

18,370

18,970

19,320

Horsham

24,232

26,110

26,860

28,450

29,720

30,890

Jenkintown

4,478

4,430

4,430

4,380

4,320

4,280

Lansdale

16,071

16,030

15,920

15,560

15,500

15,490

Limerick

13,534

16,540

18,630

20,670

23,250

24,170

Lower Frederick

4,795

5,490

6,130

6,760

7,450

8,490

Lower Gwynedd

10,422

10,920

11,410

11,700

12,080

12,210

Lower Merion

59,850

59,520

59,220

58,880

58,580

58,530

Lower Moreland

11,281

11,240

11,090

10,940

10,700

10,540

Lower Pottsgrove

11,213

12,710

13,880

14,540

15,140

15,540

Lower Providence

22,390

24,350

25,430

26,260

27,030

27,790

Lower Salford

12,893

14,270

15,640

16,950

18,000

18,760

Marlborough

3,104

3,200

3,440

3,580

3,910

4,210

Montgomery

22,025

24,320

25,290

26,220

27,100

28,210

Narberth

4,233

4,240

4,180

4,180

4,180

4,190

New Hanover

7,369

8,170

9,230

10,390

12,340

14,610

Norristown

31,282

30,880

30,710

30,320

29,990

29,860

North Wales

3,342

3,300

3,250

3,250

3,210

3,220

Pennsburg

2,732

2,840

2,890

2,890

2,880

2,940

Perkiomen

7,093

7,830

9,150

9,950

10,860

11,000

Plymouth

16,045

16,010

15,850

15,540

15,280

15,170

Pottstown

21,859

21,670

21,150

20,880

20,660

20,570

Municipality

Green Lane
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Figure 3-19
Municipal Population Projections (con’t)
2000 Population

2005 Population

2010 Population

2015 Population

2020 Population

2025 Population

Red Hill

2,196

2,200

2,310

2,310

2,310

2,320

Rockledge

2,577

2,580

2,530

2,530

2,480

2,480

Royersford

4,246

4,250

4,150

4,150

4,100

4,110

Salford

2,363

2,510

2,700

2,890

3,080

3,240

Schwenksville

1,693

1,690

1,690

1,690

1,690

1,700

Skippack

9,920

10,510

11,540

12,710

13,630

14,850

Souderton

6,730

6,680

6,680

6,670

6,620

6,640

Springfield

19,533

19,550

19,490

19,380

19,320

19,320

Telford *

2,469

2,470

2,470

2,420

2,420

2,430

Towamencin

17,597

18,510

19,400

20,190

20,980

21,740

Trappe

3,210

3,270

3,390

3,450

3,500

3,510

Upper Dublin

25,878

26,340

26,730

27,010

27,150

27,370

Upper Frederick

3,141

3,550

3,850

4,300

4,710

5,080

Upper Gwynedd

14,243

15,410

16,050

16,140

16,280

16,430

Upper Hanover

4,885

5,520

6,010

6,790

7,270

7,830

Upper Merion

26,863

27,780

27,860

27,990

28,120

28,300

Upper Moreland

24,993

25,010

25,200

24,930

24,660

24,430

Upper Pottsgrove

4,102

4,390

4,900

5,750

6,890

7,300

Upper Providence

15,398

16,550

18,410

20,450

22,820

23,000

Upper Salford

3,024

3,130

3,420

3,820

3,960

4,720

West Conshhocken

1,446

1,450

1,500

1,500

1,500

1,500

West Norriton

14,901

14,910

14,850

14,850

14,840

14,830

West Pottsgrove

3,815

3,820

3,820

3,760

3,760

3,720

Whitemarsh

16,702

17,100

17,260

17,470

17,680

18,120

Whitpain

18,562

18,970

19,860

20,740

21,580

22,480

Worcester

7,789

8,910

9,580

10,440

11,430

12,320

750,097

776,340

797,990

818,210

838,700

857,030

Municipality

Montgomery
County

Source: U.S. Census Bureau, Census 2000
Delaware Valley Regional Planning Commission (DVRPC)
*Montgomery County Portions Only
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further described in the Land Use Plan Element. This part of the Comprehensive
Plan is intended to protect the best aspects of the county
In recent years, major residential developments have been proposed on older industrial, “brownfields” sites along the Schuylkill River and major rail road corridors.
Several of these projects have been built or are proposed within the 100-year flood
plain areas. These buildings are elevated above 100-year flood plain elevations with
parking located within flood areas. Evacuation and emergency management plans
are required for these developments.
Generally, new development within the county will be built to modern standards and
will be more resistant to various hazards. Also, in new developments, many power
and communications lines are located underground making them less vulnerable to
wind damage.

Summary of County Vulnerability to Natural Hazards

The vulnerability of the county to the various natural hazards described above is
summarized on Figure 3-20. This table is based upon the analysis provided in this
section and was reviewed during workshops held by the county with municipal officials and the public. Each municipality also had the opportunity to complete a survey which asked, among other things, which type of natural disaster they were most
vulnerable to. The results of this survey are also contained within the summary vulnerability for the county as a whole. In addition, the municipal results are contained
in Appendix F since they illustrate the differences in perceived vulnerability among
different municipalities.
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Figure 3-20
Summary of Natural Hazards
Natural Hazards

Frequency of
Occurrence

Severity of Disaster

Extent of Disaster

Overall
Vulnerability

Earthquake

Unlikely, only one
earthquake event
reported with an
epicenter in the
county over the past
50 years.

No history of severe
earthquakes in eastern Pennsylvania.

Major damage is located near epicenter and could
affect large population areas in the
county.

Low

Landslide

Unlikely, the county
has few steep slopes
and is not subject to
extreme wet and dry
weather.

Severity is related to
extent of slope and
development down
hill. Generally those
conditions don't exist
in the county.

Localized below
steep slope areas.

Low

Radon

Relatively common

Long term exposure
to enclosures with
elevated radon may
cause cancer formation.

Radon exposure is a
long-term impact
and found in specific
locations.

Moderate

Land Subsidence

Possible only in areas
underlain with
Conestoga Limestone
and Ledger Dolomite. Several sinkholes have been reported in the King of
Prussia area over the
past 40-years.

Generally not catestrophic, but can
result in property
damage and need to
refill sinkhole cavity.

Localized in areas
with limestone/
dolomite geology.

Low overall, moderate in Upper Merion
and Plymouth Townships

Severe Wind

Possible a few times
a year in various
locations throughout
the county. Generally associated with
various types of
storms.

Moderate property
damage may result.
Utility disruptions
and traffic accidents
may be caused by
wind storms.

Wind storms are gen- Moderate
erally short-term and
localized.

Tornadoes

Fifteen reported in
last 50 years.

Potential exists for
severe disaster as
experienced in Limerick Township in 1994.

Generally tornado
Low
damage is concentrated into a defined
corridor.

Lightning

Lightning storms
occur many times
each year.

Lightning by itself is
not likely to create a
significant disaster.

The direct impact of Low
lightning is localized,
however, power outages caused by lightning can be extensive.

Hurricanes

Hurricanes are
unlikely in the
county, though the
impacts of hurricanes along the east
coast can cause
flooding and wind
damage in the
county.

Hurricanes can cause
significant disaster,
though the distance
from the coast reduces the potential
severity of a hurricane.

Typically hurricane
impacts can occur
over a wide area
which could include
the entire county.

Low
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Figure 3-20
Summary of Natural Hazards (con’t)
Natural Hazards

Frequency of
Occurrence

Severity of Disaster

Extent of Disaster

Overall
Vulnerability

Extreme Cold

Often the county will
have a few days of
extreme cold during
the winter months.

Hail

Hail storms pop up in No major problems
the county several
reported due to hail,
though localized
times in a year.
property damage and
crop damage could
be significant.

Extreme Heat

Heat exceeds 90
degrees a few times
each year.

Though uncomfortGenerally extreme
able and unhealthy to heat would affect
older residents, exthe entire county.
treme heat does not
cause county disasters. If coupled with
drought conditions,
significant crop dam-

Low

Drought

Generally occurs a
few times each decade.

Drought can be particularly damaging to
agriculture and other
green industries.

Drought would impact the entire
county.

Moderate, particularly in the western
portion of the county

Wildfire

Rare, no reported
property damage
resulting from wildfire in the county.

Not likely to be a
disaster due to extent of undeveloped
lands.

Any wildfires would
Very Low
be very localized due
to lack of large forests or range lands.

Floods

Common, floods occur in various
streams throughout
the county.

Some floods have
caused major disasters in parts of the
county with severe
property damage and
loss of life. Evacuations and displacement of families for
significant periods of
time has occurred
during recent floods.

Approximately 2.5%
High
of the county is located in flood prone
areas. It is estimated that 2500
homes and 400 businesses are located in
the 100 year flood
plain area.

The extreme cold by Generally cold condi- Low
itself will not cause a tions will affect the
significant problem
entire county.
unless combined with
utility outages or
winter storms.
Hail storms generally Low
cover a small area
and are very brief.
Could occur anywhere.
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Section 4: Capabilities
This section discusses the capabilities of the various levels of government serving the
residents of Montgomery County to mitigate natural hazards. Current mitigation activities ongoing in the county are also described. It evaluates the capacity and resources that are already available to mitigate the impact of natural hazards which
could occur in Montgomery County. The capabilities of government at municipal,
county, and federal levels are assessed. The assessment also underscores areas
where there are gaps in service and response that may need improvement.
One of the most important concepts in planning for natural disaster threats is the
coordination of all the various entities involved in emergency management. Coordination of emergency services personnel and equipment can be particularly important
in response to a large natural disaster that strikes vast areas of the county. A major
disaster, at a minimum, requires coordination between fire, police, and ambulance
services, as well as coordination with other specialized personnel including water
rescue teams, tactical heavy equipment rescue teams, hazardous materials specialists, bomb squads, special weapons and tactics teams, radiation specialists, or
evacuation planners. In addition, a major incident could trigger the need for coordination at various levels of government. Depending on the scope and nature of an incident, federal, state, county, and local governments may all be involved. A method
of coordinating emergency situation response is the Incident Command System (ICS).
The Incident Command System provides coordination by utilizing a top down command structure and enables the evaluation of a situation in terms of the impact on
the safety of response personnel. The system fosters the use of common terminology and coordination of communications.
All levels of government are required to adopt or utilize the National Incident Management System (NIMS). The Incident Command System (ICS) described above is an
element of the NIMS. The county commissioners have mandated that the county
agencies operate under NIMS and utilize the ICS during all emergency events.

Municipal Capabilities
Montgomery County contains 62 municipalities including 38 townships and 24 boroughs. Under the requirements of Pennsylvania Title 35 (Emergency Management
Code) specific roles and responsibilities are assigned to municipalities to provide local emergency services including:
• Authorization to establish a local emergency management organization which is
responsible for emergency response and recovery.
• Ability to declare a local disaster emergency upon finding that a disaster has occurred or is imminent.
• Requirement to appoint an emergency management coordinator who is responsible for the preparation of plans, administration, and operation of the local management organization.
• Adoption of appropriate intergovernmental agreements with other municipalities
to address shared roles and responsibilities.
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A listing of municipal facilities is provided in Appendix H along with inventories of
other local types of critical structures and infrastructure.
Mutual Aid Agreements: Many municipalities have formally adopted mutual aid
plans. It is a goal of the Montgomery County Office of Public Safety to facilitate mutual aid agreements among all jurisdictions.
Emergency Operations Centers: Each municipality has an equipped emergency operations center which will be utilized as a command center in the event of a local
incident. Typically these are housed in the municipal building, public safety building, or local fire company.
Local Emergency Services: Various municipal emergency services are provided at a
local level including police, fire, and ambulance. Every municipality and school district has adopted comprehensive emergency management plans which itemize local
resources and response protocols. All municipalities operate under the National Incident Management System.
Public Safety: Most municipalities in the county have police departments. The municipalities without local police
are: Perkiomen Township, Red
Hill Borough, Salford Township,
Skippack Township, Trappe Borough, Upper Frederick Township,
Upper Hanover Township, Upper
Salford Township, and Worcester
Township. These nine municipalities are covered by the Pennsylvania State Police which have
a local office in Skippack Township. Over 1,200 full time police
officers are employed by Montgomery County municipalities.
Local police work closely with the county district attorney’s office on various special
crime task force units. Most municipal police departments cooperate on training and
recruiting through the Montgomery County Consortium.
Fire Control: Volunteers, partially or completely, staff all of the local fire companies that serve the county. Some municipalities, such as Lower Merion Township,
Montgomery Township, Norristown Borough, Pottstown Borough, Upper Moreland
Township, and Whitpain Township employ some full time or part-time paid professional firemen. In many cases, local volunteer fire companies are affiliated with one
municipality. Other fire companies in rural areas may serve several municipalities.
There are more than 100 fire stations spread around Montgomery County. A listing of
fire stations is listed in Appendix H. Generally the fire stations are located in within
the developed areas likely to rely upon their services. Some fire companies are
equipped and trained to provide additional teams for water rescue, hazardous materials incidents, and technical rescue.
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Emergency Medical Services: Ambulance services are provided by private non-profit
organizations serving multi-municipal areas. Ambulance services are a part of the
emergency medical services which include paramedics, emergency medical technicians, and quick responders. These units are coordinated by the Montgomery County
Department of Public Safety. There are more than 40 ambulance stations situated to
provide prompt service to county residents. Most portions of the county can be accessed by an ambulance within 8 minutes. In the
event that a victim has life threatening injuries,
rapid transport will be made by emergency service helicopter for direct access to hospitals in
the region that are equipped with heliports.
Communications/ Monitoring Systems: Municipalities and local emergency responders currently operate with various monitoring and communications systems. All utilize the county 800mHz system. In addition, some also support their own radio communication systems.
Municipal Code Enforcement and Public Works Departments: Both the municipal
code department and public works department play a role in mitigating disasters at
the local level. Zoning and building permit decisions are made by the municipal
code officer. All 62 municipalities have zoning and subdivision ordinances. Road and
bridge maintenance is performed by the public works department or municipal road
superintendent. Additionally public works departments in some municipalities maintain storm sewers, stormwater management basins, stream channels, and other public facilities that pertain to flooding. Public works departments often are the first on
the scene to manage the damage from various types of natural disasters. These activities include removing debris from road ways, repairing infrastructure, and stabilizing damaged public facilities. Routine road maintenance during winter storms is
also an important function of the public works departments in Montgomery County.
In some of the larger developed municipalities, shade trees are routinely trimmed by
professional arborists or public works personnel.

Montgomery County
Montgomery County Public Safety Department: Most incidences caused by natural
hazards will require emergency response services from fire, police, and ambulance
personnel and impact more than one municipality. A major incident such as the Limerick Township tornado in 1994 or the flooding in Upper Moreland and Abington
Townships caused by hurricane Floyd in 1999 are examples of situations where fire,
police, and ambulance services were needed to address a large incident. This section
will briefly describe services and issues related to the general provision and coordination of emergency service performed by the public safety department.
The Montgomery County Public Safety Department operates through five divisions:
Emergency Dispatch Services, Emergency Medical Services, Emergency Preparedness,
Law Enforcement Liaison, and Fire Protection Services. Four of these five divisions
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are described below.
Emergency Dispatch Division: Montgomery County operates an enhanced 911 dispatch service out of the Montgomery County Emergency Operations Center. In 2005
the center handled over 1.49 million calls for police, fire, and ambulance service in
Montgomery County with over 600,000 dispatched calls. Montgomery County has
completed a fully addressed computerized GIS with
address ranges and road center lines to be utilized
for locating emergency calls. In 2007, emergency
911 calls made from cell phones will be traced geographically with the GIS.
Emergency Medical Services (EMS) Division: The
county’s EMS system is coordinated by the Emergency Medical Services Division in accordance with
the State’s Act 45 of 1985. This division works
closely with the emergency medical service providers described above to improve services and avoid
duplication.
Emergency Preparedness Division: The county works
with municipalities, day care centers, and schools to
assist them in planning for various disaster emergencies. To date, the county has successfully gotten
each municipality and school district to prepare a
plan. Most of the nearly 300 day care centers in the
county also have emergency plans. The Emergency
Preparedness Division also works closely with Exelon
to maintain the evacuation plan for the area surrounding the Limerick Nuclear Reactor.
Fire Protection Services Division: The county operates the Montgomery County Public
Safety Training Campus located at 1175 Conshohocken Road in Plymouth Township
with eight full time staff and several part-time professional instructors. The center
provides education and training for the fire, rescue, police departments, and ambulance companies in Montgomery County in fire protection, hazardous materials, and
rescue. Resource information, publications, and training aids on fire and rescue are
distributed by the Fire Protection Services Division. A new $10 million tactical response (weapons) training center facility is being constructed at the public safety
training campus. Additionally, a $3 million “high rise” burn building is under construction at the Public Safety Training Campus.
Emergency Operations Center (EOC): The public safety department maintains an
emergency operations center located in Eagleville. The center includes the offices
for the department and houses various types of equipment and vehicles needed to
respond to different type of events. The center is undergoing a $8.7 million expansion which when complete will include an above ground office facility housing the
administrative functions of the department and a below grade emergency operations
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center. In the event of a major emergency or disaster, the county would fully activate their EOC. The center would serve as a command post to dispatch emergency
responders and for coordination and distribution of resources and equipment needed
to address an emergency incident. Highly trained and experienced personnel in the
EOC may be experts in the following: transportation, firefighting, communications/
RACES, public works and engineering, emergency management, mass care and housing, resource support, public health and medical services, search and rescue, oil and
hazardous materials response, energy, public safety and security, community recovery and mitigation, and external affairs. When activated, the EOC works closely
with the 911 center to ensure the coordination of activities and the gathering of information about the impacts of the disaster.
Monitoring and Communications Systems: The county can receive natural disaster related information and provide updates and warnings using the following systems:
800-mHz Radio System- Montgomery County has recently upgraded its 800-mega
hertz communication system resulting in enhanced coverage, capacity, and technological improvements for emergency communications. All emergency service providers are now able to utilize the improved system.
• Storm Ready designated by the National Weather Service, includes methods for
monitoring, warning, and responding to natural hazard situations. As part of Storm
Ready, the county has hosted Skytran training in which 75 residents were trained as
weather spotters.
• Emergency Alert System can be used to broadcast messages and alerts on AM radio and scroll messages across TV screens.
• 1,000 weather radios have been procured using Homeland Security funding and
distributed to special needs and special population facilities to provide advance
warning of approaching storms or conditions. Units will also be deployed to municipal
buildings, school districts, and daycare
centers.
• The NWS weather radio system has
been upgraded to include signals that
blanket Montgomery County from
three distinct weather monitoring locations: Mt Holly/Philadelphia, Hibernia Park/Chester County (a new site),
and Allentown.
• Roam Secure- is a web based text
messaging, instant alert mechanism
that can reach people via e-mail,
Blackberry/Trio devices and text cell
phones. Montgomery County
will utilize this to alert responders and groups about natural and manmade hazards
and events. The system is internet based and can alert personnel to events by type,
i.e. severe weather, as well as by geographical area.
• RACES- Radio Amateur Civil Emergency Services (RACES) is a network of amateur
radio operators who donate their services in the time of natural disaster. They can
provide additional communications services for various responders or agencies that
•
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need assistance. This service can provide back up communications in the event that
other systems fail.
• County Law Enforcement Alert System (CLASS) is currently being developed to
provide a two way emergency alert capability. It is anticipated that every school in
the Montgomery County will be tied into this network by the end of 2007.
Emergency Operations Plan: Montgomery County has an Emergency Operations Plan,
adopted in 2004, to document the appropriate response procedures during various
disaster events. Operation of the EOC and other activities are guided by this plan.
Mutual Aid and Joint Planning: Montgomery County has mutual aid agreements with
surrounding counties and is currently participating with other Philadelphia area
counties in the Southeastern Pennsylvania Regional Counter Terrorism Task Force.
Montgomery County is also involved in Delaware Valley Working Group, a cooperative
that plans for the response to various disasters that could strike the three states
along the Delaware River. Current regional projects include a $15 million communication link between all emergency operation centers within the three states in the
Delaware Valley. Surge capacity planning for all hospitals, pandemic planning, and
regional mass evacuation plans are being prepared.
Montgomery Health Department: The Montgomery County Health Department provides information and educational materials on severe weather, water conservation,
West Nile Virus, and other health issues. Throughout the year, warnings are issued
by the Health Department prior to extreme hot or cold conditions. A task force with
representatives from government, business, water purveyors, and environmental
groups convened during drought conditions is managed by the health department to
address water conservation.
Montgomery County Planning Commission: The Montgomery County Planning Commission (MCPC) offers professional planning services to address land use management, transportation, environmental preservation, open space and farmland protection, site design, and community growth. The planning commission works with municipalities, businesses, and various organizations to maintain the high quality of life experienced in Montgomery
County. Since its inception in 1950, the major focus the
planning commission has been to promote orderly development while preserving valuable county amenities. Professional planners on staff develop county plans, model
ordinances, and other informational publications as well
as provide technical assistance and services to the 62 municipalities. Through planning assistance contract agreements with municipalities, county planners are employed
as municipal planners in over half of the townships and
boroughs. In the past several years, four regional planning commissions have been formed and are staffed by county planners.
The planning commission performs specific functions discussed below that aid in the
county’s natural hazards mitigation efforts. In the future, key aspects of this plan
will be incorporated in other plans when appropriate.
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Comprehensive Plan: On September 22, 2005, the Montgomery County Commissioners
adopted a county comprehensive plan as required in the Municipalities Planning Code
(MPC) sections 301 (a) that includes:
• A statement of community development goals and objectives that chart the location, character, and timing of future development.
• A plan for land use identifying the amount, intensity, character, and timing of
land use.
• A housing plan
• A transportation plan.
• A community facilities plan.
• An economic development plan.
• A water resources plan
• An open space, historic preservation, and natural resources protection plan
• A discussion of short- and long-range plan implementation strategies.
The plan seeks to address a number of important countywide and community goals
including mitigating the impact of natural disasters. This natural hazards mitigation
plan builds upon the county comprehensive plan in many ways. In the future,
changes to the comprehensive plan will be made to better reflect the recommendations in this plan.
Throughout the comprehensive planning process, intensive efforts were made to invite public participation with 16 public meetings to discuss the Vision Plan and 21
workshops and forums for the plan elements. Written draft plans were widely distributed and plan information was made available on the county planning commission
web site. Water resource hazard issues pertaining to drought and flooding were actively discussed in the plan development
process. As a result, a whole element of the
county plan was devoted entirely to water
resources. This plan element contains a
chapter on flood management and water
supply.
In addition, the open space plan element
makes various recommendations regarding
the protection of flood plain areas through
strategies such as the acquisition of land as
open space. The land use plan element focuses on the creation of sustainable communities through the development of traditional neighborhoods, infill development,
and greenways among other things. Road and bridge improvements recommended in
the transportation plan would reduce flood risk in several locations.
Natural Resources Protection: The planning commission staff has undertaken several
projects aimed at protecting the environment and restoring natural systems. Recently, the planning staff prepared a riparian corridor protection ordinance that has
been adopted by several municipalities in the county. In addition the staff has pre-
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pared a stream corridor restoration guidebook to help municipalities and non-profit
organizations restore degraded stream corridors. In developing this book the planning commission partnered with non-profit organizations in stream bank restoration
and replanting efforts. The planning commission has also worked with a municipality
and local watershed association in the replanting stormwater basins.
A natural areas inventory was prepared by The Nature Conservancy and the planning
commission in 1996. At present an update of this is being carried out by private consultants. The natural areas inventory identifies nearly 60 significant natural areas
many of which are associated with local streams. The inventory will be used as a basis for protecting these sites.
Open Space Preservation Program: In 2003, the Montgomery County Commissioners
adopted the Green Fields/ Green Towns Program through which the $150 million
open space funds approved by the voters would be spent. This program involves
grants to municipalities for planning and the implementation of the each adopted
municipal open space plan. Acquisition grants are also provided to private non-profit
conservation organizations. Other portions of
the open space fund would be directed toward
county open space and farmland preservation
initiatives including trails and greenways.
Under the program, each of the 62 municipalities has prepared an open space plan which
addresses a variety of resource protection issues including floodplain management and riparian corridor protection. Additionally, municipalities may be eligible to use county
grant funds to protect flood plain areas
through acquisition and restoration of stream
corridors.
Planning Education and Technical Assistance: The planning commission offers regular education forums and provides technical assistance to all appointed municipal
planning commission members, municipal staff, and elected officials. Three planning courses, each nine hours long, are offered throughout the year for newly appointed and elected officials. The planning commission distributes four newsletters
annually addressing key planning issues. Specific fact sheets and reports on technical issues are also distributed periodically. The planning commission also maintains
a detailed web site with important information and links to better address the concerns that municipal leaders have.
Pennsylvania Emergency Management Agency (PEMA)
PEMA is the state government agency responsible for the development and implementation of the state’s disaster preparedness program. PEMA also handles the coordination and management of disaster recovery operations. Similar to the county
and local governments, the state operates an emergency operations center which
would serve as the main point of contact for large incidents, emergencies, and disasters than impact multiple counties. The state center works to support the county
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centers by sharing warning information and gathering requests for resources to be
filled by other state and federal agencies.
PEMA provides various types of training and education programs for county and local
emergency management officials. They also work through the State Fire Commissioner’s office and state fire academy to address fire fighting training needs.
In September 2006, Pennsylvania’s enhanced mitigation plan was approved by U.S.
Department of Homeland Security’s Federal Emergency Management Agency (FEMA).
With the approval, the commonwealth can receive nearly three-times more disaster
mitigation funding to help residents avoid the effects of future disasters.
Federal Government
Federal Emergency Management Agency (FEMA): FEMA, now part of the Department of Homeland Security, is charged with planning for, responding to, and providing services to mitigate future disasters. FEMA provides funding, technical assistance, and deploys personnel to directly assist in disaster response and recovery.
FEMA also works in partnership with other organizations including the American Red
Cross and the United States Army Corps of Engineers. FEMA manages the following
grant programs:
Hazard Mitigation Grant Program: Grant funds under this program are made available to states by FEMA after each federal disaster. These funds can only be used in
the area subject to the federal disaster declaration and will only cover 75% of the
eligible costs. Examples of fundable projects include: acquisition and demolition of
flood prone structures and flood proofing or flood elevation. Individuals or homeowners cannot apply directly; a local government must apply on their behalf.
Flood Mitigation Assistance Program: States and local government can use flood
mitigation assistance program funds to reduce or eliminate disaster vulnerability to
developed areas. This program is funded annually and is only available to National
Flood Insurance Program insured properties. This grant funding is limited and will
only cover 75% of the eligible costs. Funding is channeled through PEMA, and will
only be awarded for property in municipalities with a FEMA approved hazard mitigation plan.
Pre-Disaster Mitigation Program: The pre-disaster mitigation program is an annually
funded competitive grant program. No disaster declaration is required. Federal
funds under this program will cover 75% of the project’s cost up to $3 million. A
FEMA approved local hazard mitigation plan is required for funding under this program.
Federal Disaster Assistance Programs: After a disaster, different forms of assistance
are made by local, state, and federal government. The types and level of assistance
depend upon the severity of the damage and the types of declarations that result
from the disaster event. When the President of the United States declares a disaster
event, the following funding resources can be made available to eligible victims:
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•

Individual Assistance- includes loans provided through the US Small Business Administration to homeowners, residents, and businesses to cover uninsured losses.
Renters can be eligible for personal property losses. Building owners can receive
loans up to $200,000 to repair or replace buildings and up to $40,000 to replace
personal property with an additional 20% for mitigation. Businesses may obtain
loans to repair buildings and replace machinery, equipment, and supplies. Even
non-profit institutions are eligible for these funds. An economic injury disaster
loan can be used by small businesses as working capital to restart their operations.

•

Public Assistance- provides cost reimbursement aid to local governments and certain non-profit agencies that participated in disaster response and recovery activities. This program is largely funded by FEMA.

US Army Corps of Engineers: The Corps of Engineers designs and maintains various
facilities that reduce flood damage, enhance water navigation, protect natural resources, and provide recreation. The Corps provides technical support to various
federal agencies and municipal government. In the past the Philadelphia office of
the US Army Corps of Engineers has aided Montgomery County municipalities in performing feasibility studies and design work to reduce flood impacts in vulnerable locations.
United States Geological Survey (USGS): The USGS develops various maps and technical reports on natural resource conditions throughout the United States. The local
USGS office in southeastern Pennsylvania has performed a variety of the studies on
water quality and supply. This regional USGS office was helpful to the county in the
establishment of the groundwater monitoring network currently in use to better
forecast potential drought conditions. They also maintain the stream gages that are
instrumental in flood forecasting.
National Weather Service: The National Weather Service which is housed within the
National Oceanic and Atmospheric Administration provides weather, hydrologic, and
climate forecasts and warnings. County and local emergency managers have 24-hour
access to weather information provided by the NWS.
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Section 5: Mitigation Strategy
The county recognizes the fact that natural hazards exist and will impact the lives of
residents, workers, and visitors in Montgomery County. By developing a mitigation
strategy, the county and participating municipalities are seeking to substantially reduce the impact of these hazards. Through these actions called for in this plan, the
county and local municipalities are making an investment in the future quality of life
in the county. Hazard mitigation starts with the avoidance of natural hazards,
though in some cases avoidance is impossible. In these situations, the strategy will
be to reduce the impact of the hazard to people and property. To accomplish this,
there are roles for all levels of government, businesses, and individual residents.
This section begins with a statement of three goals and objectives to address natural hazard vulnerabilities described in Section 3. Potential strategies to be taken to
address each goal are discussed later in this section. A listing of actions is found at
the end of this section. Furthermore, potential mitigation actions listed in this table
are more finely detailed in the hazard mitigation opportunity forms found in Appendix L at the back of this plan.
Goals and Objectives
Three goals are described below. The first addresses the paucity of information
about past disasters and the need to have a better understanding about potential future disasters. The second seeks to improve the county’s overall vulnerability to future natural disasters. The last goal focuses on flooding, overwhelmingly the most
significant natural disaster facing Montgomery County.
Goal #1: Develop a better understanding of the potential natural disasters that
could occur in Montgomery County
(1) Improve the information about past disaster events and vulnerable
structures.
(2) Improve mapping resources to better define structures in the county
that could be damaged by various natural disasters.
(3) Develop appropriate modeling and analytical capacity to predict disaster impacts.
Goal #2: Significantly reduce the risk of loss of life, injuries, economic costs, and destruction of natural and cultural resources that result from all natural hazards
(1) Substantially increase awareness of natural hazard risk so that the public takes steps to reduce the impact of hazards.
(2) Discourage development within areas with significant natural hazard
risk.
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(3) Make hazard mitigation a public value throughout the county.
(4) Ensure that new buildings and public infrastructure are constructed and
maintained in a manner in which they remain resistant to damage from
natural hazards.
Goal #3: Encourage and promote actions to minimize the impact of floods within the
county
(1) Prohibit development within areas with significant flood risk, except for
the development of elevated and flood proofed buildings on brownfield
sites in redevelopment areas encouraging revitalization.
(2) Effectively manage stormwater through innovative design.
(3) Preserve flood plains as open space.
(4) Coordinate flood hazard response with local municipalities, state, and
federal agencies.
(5) Provide various types of flood prevention and rescue training.
These goals are consistent with the hazard mitigation goals formulated in Pennsylvania Hazard Mitigation Plan, Montgomery County Comprehensive Plan, and the Keystone Principles recently adopted by the Commonwealth.
Goal #1-Develop a better understand the potential natural disasters that could
occur in Montgomery County
During the preparation of this plan, it was evident that concise and accurate information is not available to the Montgomery County Public Safety Department regarding properties subject to natural hazard damage, particularly repetitive loss properties. Also, while some GIS analysis was done to be locate buildings in the flood plain
in order to predict potential flood damage, additional information such as digitized
building footprints, 2-foot contour elevation maps, and first floor elevations was not
available during the preparation of this plan. The county should pursue the digitization of all habitable structures in the floodplain over the next five years. Two-foot
contour elevation data should be completed for the county in approximately three
years through the PAMAP LIDAR program. This would supplement some 2-foot contour data that the county has recently acquired for the Pennypack Creek and portions of the Wissahickon Creek. First floor elevation data could be acquired through
cooperation with municipal code offices and by GPS surveys done in critical areas
over the next five years.
The County should investigate the use of the HAZUS software or other forms of disaster assessment models to further refine information on potential losses from various
forms of natural disaster
Goal #2: Significantly reduce the risk of loss of life, injuries, economic costs, and
destruction of natural and cultural resources that result from all natural hazards.
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Within the preceding sections, the hazards identification, vulnerability analysis, and
capability assessment, there has been some discussion about past actions taken to
address some of these hazards. Additional discussion about potential mitigation
measures resulted from the workshop meetings and municipal surveys. Also, the
planning team reviewed past proposals that were recommended in previous plans,
studies, and reports to see if they were still relevant to address current conditions.
A listing of the various studies reviewed appears in the Appendix G.
In order to address Goal #2, mitigation strategies are discussed for each potential
natural hazard that might impact the county. Ongoing actions being taken to implement various mitigation measures along with potential strategies are described.
Since flooding poses the greatest threat to the county, a more detailed description
of actions is presented for flood mitigation under Goal #3.
Geologic Related Hazards
Geologic hazards are generally addressed through various structural improvements
and limitations on the location and design of buildings. Since most building in the
county is undertaken by private companies, local governments can address the reduction of natural hazard damage primarily through enactment and enforcement of
various building codes and design standards.
Earthquake: The primary mitigation strategy for earthquakes requires the establishment of up-to-date building codes and consistent enforcement of them. Currently
each municipality has a building code in place that meets or exceeds the Uniform
Construction Code and has a building inspector enforcing it. Additional training and
technical assistance could improve current building code enforcement efforts to address potential natural disasters such as earthquake. Since the threat of earthquakes is very low, Montgomery County does not anticipate any actions that specifically address them.
Landslide: Many municipalities in the county limit the amount and types of development that can occur on steep sloped areas through various requirements in the zoning or subdivision ordinances. Additionally, municipalities and the Montgomery
County Conservation District enforce erosion and sediment controls during all land
disturbance activities. Furthermore, steep sloped areas are generally priorities for
preservation through acquisition with county open space funding made available to
municipalities and private non-profit organizations. At this time, each municipality
has updated their open space plan to address resource protection priorities. Montgomery County intends to continue to work with municipalities in various resource
protection efforts that will, among other things, lessen the potential for landslide
activity.
Radon: Radon testing is now performed during home inspections for most house sales
in the county. In 2005, 16,112 homes were sold representing about 5% of the housing
in the county. At this rate, a significant number of homes in the county will be
tested for radon and remediated if radon levels are recorded at high levels. Also,
testing has been performed on various public buildings particularly ones utilizing
basement facilities.
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Mitigation measures involving air vents and fans have been installed in buildings with
high levels of radon. In most cases, a system with pipes and a fan is used to reduce
radon. This type of sub-slab depressurization system does not require major changes
in a home. The costs for it generally range from $500 - $2500, with an average of
$1000.
The Pennsylvania Department of Environmental Protection (DEP) and Department of
Conservation and Natural Resources (DCNR) widely provide information about radon
hazards. The United States Environmental Protection Agency (EPA) has also promoted radon awareness.
Options for additional radon mitigation could include expanded education, assistance
in testing, and local requirements to test certain buildings. Education efforts include the use of existing outreach vehicles, such as municipal web sites, newsletters,
and press releases to better acquaint residents about the dangers of radon and the
potential ways to mitigate it. Financial and technical assistance to older residents
and lower or moderate income families could be provided by municipalities or various county social service departments. Additionally, municipalities could require radon tests and remediation through the use and occupancy permit or apartment inspection process. Montgomery County is proposing to assist municipalities in efforts
to provide additional information to residents about radon.
Subsidence: Subsidence is a localized issue that primarily impacts Upper Merion and
Plymouth Townships. Upper Merion Township,
which includes the largest limestone/ dolomite
area in the county, has developed zoning based
upon the potential hazards caused by karst geology. They have also established special provisions in their stormwater management ordinance which limits the recharge of water into
areas with sinkhole potential. Continued review of plans to ensure that buildings and
stormwater management systems won’t cause
sinkhole formation will be an important mitigation strategy in Upper Merion Township and
Plymouth Township. Montgomery County will continue to work with Upper Merion
and Plymouth Townships in performing various development and land use reviews under the Municipalities Planning Code to address subsidence hazards.
Weather Related Hazards
Weather related natural hazards include windstorms, thunderstorms, tornadoes,
lightning, snow and ice storms, and rain. No mitigation measure is readily available
to alter the frequency or intensity of weather related hazards. Mitigation efforts
have to make developed areas more resistant to damage caused by these weather
events.
Severe Wind: For the past several years, all municipalities in the county have had
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building codes in place that address the impact of high winds on buildings. Continued enforcement of these codes will be an important mitigation action. Additionally, since street trees often are affected by wind storms, landscaping requirements
and street tree plantings should take into account potential wind damage. The selection of tree species and the maintenance of street trees are important in lessening wind damage. The involvement of the electric utilities in tree maintenance is
also important. Montgomery County will continue to assist municipalities in providing advice about urban forestry issues that pertain to potential tree damage from
wind through a model landscaping ordinance and future forums.
Tornadoes: Early warning is critical in preparing for a tornado. Despite the best
building codes and new building materials, no structure can withstand a strong tornado. The National Weather Services typically provides warnings to the public when
weather conditions exist that could touch off a tornado. The municipalities and
county play a role in disseminating this information and informing the public about
the potential risks of a tornado. Since the threat of tornadoes is low, Montgomery
County does not anticipate any new projects to address them other than continuing
to provide extreme weather warning information and education.
Lightning: All municipalities in the county have adopted building codes which,
among other things, address lightning protection measures. These provisions should
be strictly enforced. In addition, continued reminders to the public are important to
prevent unsafe behavior during lightning storms. Montgomery County will continue
efforts to provide extreme weather warning information and education.
Winter Storms: Each municipality owns and maintains a variety of snow clearing equipment and has developed a solid
reputation for keeping roads passable during most winter
storms. State roads are handled by the Pennsylvania Department of Transportation (PennDOT) and their contractors. The
county also maintains a network of roads with county employees and private contractors. The local building codes in place
take snow into account to ensure that new development can
sustain heavy snow loads. Utility companies, particularly the
electric companies and electric departments servicing the
county, have been able to handle a variety of winter storms in
the past. With newer subdivisions in the county utilizing underground electric lines, less vulnerability exists for storm
damage in these portions of the county. Montgomery County will continue to provide extreme weather warning information and education. It will also foster coordination with the various power companies servicing the county to better address the
impacts of winter storms on homeowners and businesses.
Hurricanes: Early warning of hurricanes is important to enable people in unsafe areas to evacuate and to prepare their properties to withstand the impact of a hurricane. Fortunately, the county has been well serviced by government as well as private weather information providers that have the ability to accurately forecast hurricanes. Montgomery County does not propose any new projects to address the threat
Montgomery County Natural Hazards Mitigation Plan _________________________________ Page 65

of hurricanes other than continuing to provide extreme weather warning information, education, and coordination. The flooding impacts from hurricanes are addressed below.
Extreme Cold Weather: The county health department operates code blue warnings
(during extreme cold conditions) to better educate county residents to prevent exposure to extreme cold. Resources through CADCOM, which services the county low
income residents, are available for emergency utility costs and weatherization to
prevent the impact of extreme cold conditions. In addition, cold weather can cause
a variety of problems including water and gas main breaks. Most utilities servicing
the county have been proactive in systematically replacing older pipelines to prevent
these types of problems from occurring. Montgomery County will continue efforts to
provide education and assistance during extreme cold conditions.
Extreme Heat: The county health department operates code red
(during extreme warm conditions). The Montgomery County Department of Aging and Adult Services works to ensure that low-income elderly residents are prepared for these extreme temperature conditions
through energy assistance and electric fan distribution programs. In
addition, CADCOM provides emergency utility assistance to the county’s
low income families. Montgomery County will continue efforts to provide education and assistance during extreme heat conditions.
Drought: The USGS maintains a state-wide network of groundwater monitoring wells,
just recently upgraded to contain at least one well in each county. Groundwater is
used to indicate drought status in a manner similar to stream flows. The Montgomery County Health Department has recently developed a county-wide groundwater
monitoring network to supplement the state system. This monitoring network includes 15 wells, several of which are on public property, located in different geological settings throughout the county. Since July 2005, the health department has been
measuring the elevation of the groundwater at each well on a monthly basis to determine changes in the water table. The planning commission and health department have also been actively promoting water conservation through educational outreach materials including public service announcements and written materials.
The Secretary of Department of Environmental Protection on behalf of the Governor
can declare drought-warning. When sufficient data becomes available for the county
groundwater monitoring network, the county may also issue localized drought warnings based upon the findings of the health department working with the USGS regional office. During a drought condition, the Montgomery County Drought Task
Force meets regularly to coordinate various response measures and make recommendations to address the impact of the drought. The Montgomery County Drought Task
Force is chaired by a representative of the public safety and health departments.
The Montgomery County Water Resources Plan element identifies various strategies
to protect available groundwater and surface water supplies. These water resource
protection strategies including water conservation, recharge of stormwater, and
stream corridor preservation will help make Montgomery County more resistant to
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future droughts. Many of these recommendations can be incorporated into the subdivision and land development process at the municipal level to ensure that new development does not make the county more vulnerable to drought conditions. Montgomery County, through the county planning commission, will undertake the development of a model subdivision and land development ordinance over the next five
years which will incorporate various water resource conservation measures.
Wildfires: The most effective way to reduce damaging wildfires is through good land
management. Healthy wood lots do not contain significant amounts of dead wood
which could fuel fires. Additionally, old fields and pastures should be mowed at
least once each year to break down dead vegetation. Well maintained woodlands
and meadows will contain easy access to trucks and other vehicles used for fighting
fires. The county promotes good land management through its open space and agriculture preservation programs. To be eligible under the agricultural land preservation program, farmers must maintain an up to date conservation plan. Farm easements are inspected yearly. Montgomery County does not anticipate actions to address wildfires since the threat of them is low. The county will continue to maintain
existing park land and open space to reduce the threat of wildfires.
Goal #3-Encourage and promote actions to minimize the impact of floods within
the county
Based upon the vulnerability analysis addressed previously, flooding is viewed as the
the most significant natural hazard in the county. Consequently, a separate goal has
been developed for flooding and a detailed description of efforts that are underway
to address flooding is provided below. In addition, other potential mitigation strategies that exist for reducing the impact of floods are discussed.
Emergency Services
Flood Warning System: A flood warning system consists of converting flood forecasts
issued by the National Weather Service into timely flood warnings and evacuation
notices prior to flooding. Components of this effort include: emergency communication, flood stage forecast mapping, flood warning, and emergency plans. The primary
responsibility for flood warning and evacuation lies with the state, county, and local
offices of emergency management. Emergency managers
maintain an emergency communications network and
work with the tools available to them for flood response. Flood stage forecast mapping, floodplain structure reviews, and evacuation plans, in addition to education of community officials, are needed to improve
flood warning and evacuation efficiency. The news media, radio, and television, provides a valuable communication link in this work. While FEMA participates in
flood mitigation and post flood assistance, they do not
provide warning/evacuation notices. The National Weather Service and the U.S.
Army Corps of Engineers provide assistance to communities in developing flood warning systems and response plans. In some cases, businesses located in floodplains have
independently developed flood warning and response systems.
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The Delaware River Basin Commission (DRBC) is working with the U.S. Geological Survey (USGS) and the National Weather Service (NWS) to upgrade the flood warning
system within the Delaware River Basin that includes all of Montgomery County.
DRBC’s Flood Advisory Committee has identified two categories of flood warning deficiencies within the basin. The first category focuses on immediate equipment deficiencies. The second category includes
general needs related to monitoring, modernized technology, and improved public
outreach. The goals of a flood warning improvements program will be to upgrade the
precipitation and stream gauging network,
complete flood stage forecast mapping,
and increase public understanding of flood
preparedness.
As a result of recommendations by the Committee, USGS and NWS obtained funding
to upgrade flood monitoring in the basin including a new stream gage for the Schuylkill River at Norristown and improved hydrologic data for the stream gage on the
Perkiomen Creek at Graterford. In 2000, the USGS, working with a consortium of organizations and private businesses, installed a new stream gage along the Wissahickon Creek at Route 73. A listing of all active continuous-record gages in the
county is provided below. In addition, other active continuous-record gages located
out of the county on streams which flow into the county are also listed below.
Active Stream Flow Gages Upstream of Montgomery County
USGS Gage
Number
1468500
1470500
1471510
1472620
1471875
1471980

Gage Name
Schuylkill River at Landingville
Schuylkill River at Berne
Schuylkill River at Reading
EB Perkiomen Creek near Dublin
Manatawny Creek near Spangsville
Manatawny Creek near Pottstown

Drainage
Area (sq mi)
133.0
355.0
880.0
4.1
56.9
85.5

Precipitation
Gage
Yes
Yes
Yes
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Active Stream Flow Gages in Montgomery County
USGS Gage
Number Gage Name
1472000 Schuylkill River at Pottstown
1472198 Perkiomen Creek at East Greenville
1472199 WB Perkiomen Creek at Hillegas
1473500 Schuylkill River at Norristown
1472810 EB Perkiomen Creek near Schwenksville
1473000 Perkiomen Creek at Graterford
1473110 Skippack Creek at Evansburg
1473900 Wissahickon Creek at Fort Washington

Drainage
Area (sqmi)
1147
38
23
1760
58.7
279
52.9
40.8

Beginning
Precip
Year
Gage
1927
Yes
1981
1981
2001
Yes
1991
1914
Yes
1995
1962-68, 2000

The flood warning network is effective in predicting flooding within larger streams
and rivers where the flood peaks take longer to develop. For most of the smaller
creeks in the county, flood warning is difficult since the streams are subject to flash
floods which can occur in minutes with little advance warning. The only effective
type of warning system for most of the smaller streams in the county would involve
the use of weather forecasts or Doppler images to make future predictions about the
potential for flash floods in certain vulnerable areas.
Preventative Activities
Building Code Development and Enforcement: Each municipality within the county
has adopted a building code. Under Pennsylvania Act 45, the Uniform Construction
Code, municipalities would either adopt the state building
code standards developed by the Department of Labor and Industry or have building codes in place that are as stringent as
the International Building Code of 2000. Municipal code staff
will need to continue to adequately enforce adopted building
codes to ensure that only properly flood proofed buildings are
erected in the floodplain. Also, code officers should uniformly
enforce the requirements that buildings that are substantially
destroyed by floods or other occurrences are rebuilt in accordance with flood proofing standards.
Drainage System Maintenance: Local storm drains need to be
periodically maintained by their owners. The removal of debris from inlets, storm sewers, bridge culverts, and drainage
channels is important in ensuring sufficient conveyance capacity in stormwater systems and streams. Outlet structures in impounding basins should be periodically inspected and cleaned. During recent storms in the county, specific flooding incidents
were directly attributed to clogged inlets structures. In addition, many Montgomery
County municipal governments are in the process of complying with the Phase II
NPDES requirements to maintain water quality in their stormwater drainage system.
This responsibility could be performed during inspections to address potential flood
hazards.
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Land Use Management: The primary natural determinants of flooding include:
slope, soils, geology, and climate. Changes to the natural environment brought
about through the development process often result in increased impervious cover
making it especially difficult for rainwater to recharge the ground water. Instead of
recharging the ground, rainwater falling on developed surfaces will concentrate and
may create stormwater problems.
Montgomery County has grown steadily over the past 50 years—more than doubling in
population. Even more than population growth, the county has added numerous
businesses, stores, parking lots and roads all of which greatly add to the amount of
impervious surface. In the future, the county will continue to grow, not only with
new housing but with new offices, stores, factories, schools and roads. These
changes will alter natural drainage patterns and create additional stormwater. The
Montgomery County Land Use Plan adopted by the commissioners as part of the comprehensive plan in 2005 establishes designated growth areas and overall land use
policies to guide future development.
Stormwater Management: Effective stormwater management is achieved through
the control of runoff as close as possible to its point of origin. Stormwater is characterized by volume, peak runoff rates, quality, the velocity of its flow, and the time
it takes for it to concentrate at any location. Development of the land changes all of
these characteristics in ways that are often damaging for the environment and cause
flooding. Stormwater management measures seek to reestablish predevelopment
stormwater flow characteristics to eliminate these potential negative impacts. Traditionally stormwater management has included detention basins and has focused on
new development as opposed to modifications to existing development.
Counties are required to prepare stormwater management plans for designated watersheds under Act 167 of 1978 . Of the 17 designated watersheds in Montgomery
County, five watersheds have adopted stormwater management plans and three
more watersheds will soon have adopted plans. Once the plans are adopted, municipalities must implement the recommendations of the plans through ordinances.
There are many techniques for stormwater management, including natural landscaping, eliminating lawn mowing in floodplains and stream buffers, diverting gutter
downspouts to lawns instead of driveways, and use of porous paving. The objective is
to slow runoff and allow maximum time for infiltration. The retrofitting of stormwater controls in urban areas is an especially difficult problem since many areas have
extensive impervious coverage.
The Montgomery County Planning Commission is currently preparing a model stormwater management ordinance and a guidebook for local officials. With this resource,
municipalities in watersheds without adopted stormwater management plans can upgrade and improve their existing stormwater ordinances.
Stormwater programs are the most important feature in preventing additional flood
damage due to new development and can serve to reduce flood damage if applied to
existing development. Stormwater management has additional benefits for water
quality control and enhancement of infiltration to groundwater.
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Property Protection
Acquisition and Relocation: The purchase of a property
and removal of structures on it is often times the only
way to eliminate a flood hazard in developed watersheds. In the past, municipalities within the county
have obtained funds to purchase homes from home
owners willing to be relocated. The homes are demolished and the ground is restored as a natural floodplain.
In some cases, this land is used as public open space.
The land may also be used to develop some type of
flood control structure.
Retrofitting: Structures can be retrofitted and flood proofed to reduce future flood
damage. The most commonly used flood proofing technique is to raise a structure
one foot above the 100-year flood elevation. While this can work in urbanized areas
along water courses with predictable flood elevation data, elevating is no guarantee
against future flood loss. Changes in watershed characteristics or the lack of precision in the flood elevation estimate can result in the flooding of elevated structures.
This occurred during Tropical Storm Allison to an elevated home at Old York and
Warminster Roads in Upper Moreland Township. In addition, residential property
owners with elevated structures still are vulnerable to property damage resulting
from flooded vehicles and damage to various accessory structures in their yard. Furthermore, rescues are often required when residents of elevated homes are trapped
by rising floodwaters. Other forms of flood proofing such as sealing off openings can
be effective in protecting historic structures that can’t be moved or structures that
need to be located along a stream or river such as recreation facilities or utilities.
Floodplain Management: The Pennsylvania Flood Plain Management Act, adopted in
1978 as Act 166, encourages proper management of floodplains throughout Pennsylvania. Every municipality with flood prone areas is required to participate in the National Flood Insurance program. Municipalities do this by enacting floodplain management regulations that, at least, comply with minimum standards adopted by the
Pennsylvania Department of Community and Economic Development (DCED). Currently all 60 municipalities in the county that are eligible under the National Flood
Insurance Program have adopted the minimum floodplain management standards.
Under Act 166, municipalities may adopt more restrictive floodplain management
requirements.
The Montgomery County Planning Commission will continue to work with municipalities to prohibit all new development in floodplains, except for the development of
elevated flood proofed buildings on brownfields sites in redevelopment areas that
are part of economic revitalization initiatives. Municipalities should enforce provisions of their floodplain ordinances that address the rebuilding of substantially damaged structures within the floodplain.
Flood Insurance: Flood insurance does not stop flood losses; instead, it changes how
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flood losses are reimbursed. The Federal Emergency Management Agency, through
private insurance companies and with assistance from the states, operates the National Flood Insurance Program (NFIP). Through this program, any residential property owner, even those living outside of the 100-year floodplain, may purchase flood
insurance on their structure and personal property. To be eligible, an individual’s
community must first adopt a floodplain ordinance that conforms to the specifications of the Federal Emergency Management Agency. At present, all 60 of the Montgomery County municipalities with flooding problems are eligible. Telford Borough
and Red Hill have no designated floodplain areas and consequently have not adopted
a floodplain ordinance.
Currently 3,356 properties in the county have flood insurance policies in effect for a
total of $475,897,900. Since 1978, over 2,598 insurance claims have been made for
a total of $48,539,423 in property losses. The largest total claims come from Lower
Merion Township, West Norriton Township, Lower Moreland Township, Whitemarsh
Township, and Bridgeport Borough. A table of flood insurance claims is included in
the Appendix J.
Montgomery County has 453 repetitive loss structures under the flood insurance program. West Norriton Township has 75 of these properties, most of which are located
in the Port Indian community along the Schuylkill River. Upper Providence Township
has 25 repetitive loss structures located in the Mont Clare/ Port Providence area.
The NFIP supports itself on the premiums paid by the policyholders. For owners of
property within a 100-year floodplain, the NFIP is the only way they may purchase
flood insurance. Property owners that have federal loans for buildings within the
floodplain are generally required to carry floodplain insurance. Also, many lending
institutions require flood insurance on all mortgaged property in flood plains.
Over the years, the Federal Emergency Management Agency has incorporated incentives for better floodplain management into the flood insurance program. For example, the Community Rating System offers discounts of up to 50% on flood insurance
premiums if communities undertake a proactive flood loss reduction program. Actions include adopting stringent floodplain management regulations and developing
floodplain management controls. No municipalities in Montgomery County qualify
for reduced rating.
Even with all of these incentives, on average about 20% of the properties within the
100-year floodplains in Pennsylvania are covered by flood insurance. It appears that
the percentage of insured properties is much higher in the county. Properties within
some of the most notoriously flooded areas of the county are without insurance coverage.
Flood Control Structures: The purpose of a flood control structure is to physically
constrain or to convey flood waters. Flood control structures include dams, levees,
lined stream channels, and storm sewers. Dams and levees have been used for centuries to open floodplains to agriculture and settlement, and in the case of dams, to
detain flood waters for gradual release or for use as water supply, recreation, and
the generation of hydroelectric-power. In certain locations, dams and levees can be
highly effective in flood loss reduction.
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Though effective, one drawback to the use of dams and levees for flood loss reduction is that they are very expensive. Secondly, local cost sharing requirements and
environmental issues have slowed construction of new facilities in recent years.
Flood control dams and levees are not necessary where there is no floodplain development to start with.
Structures funded by the Natural Resources
Conservation Service (NRCS) are generally
maintained by state or county sponsors. In
the early 1960s Montgomery County participated in several NRCS (formerly SCS) projects
in the Neshaminy, Wissahickon, and Perkiomen watersheds. The only project to be implemented, in part, was the Neshaminy basin
project. Through that project eight flood
control basins were developed in central
Bucks County. Two other basins one in Bucks
and the other in Montgomery County were
never developed. A portion of Montgomery
County benefits from one of the flood control
structures developed as part of the Neshaminy
project.
Norristown and Lower Merion Township also have flood control basins. The Norristown basin was constructed along the Saw Mill Run and protects portions in the eastern end of the municipality. The Lower Merion Township basin is located on Remington Avenue along the Indian Creek. A levee was built in Cheltenham Township near
Brookdale Avenue.
Stream channel modification is performed to enhance channel stability from a geomorphologic perspective. In combination with watershed floodplain management,
this approach has become a part of flood loss reduction activities in areas around the
country. In the past channelization and other stream channel improvements have
also been employed in eastern Montgomery County and in Lower Merion Township.
Natural Resources Protection: Various natural resources associated with aquatic
systems should be protected. These resources can include riparian corridors and
wetlands. Measures to protect these resources include best management practices,
erosion and sediment control regulations, land use controls, and riparian corridor
protection standards. The county planning commission has developed a model guidebook and ordinance for riparian corridor protection. The county conservation district performs erosion and sediment control reviews. An overview of natural resources protection ordinances adopted by municipalities in the county is provided in
Appendix K.
Acquisition of floodplain properties and the conversion of these properties to passive
land uses not damaged by flooding is a form of natural resource protection. Because
of the multiple objectives for stream corridors, including tourism and recreational
business, there are various sources of money that may be available for floodplain ac-
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quisition. These include money for parklands and open space, as well as money from
the Federal Emergency Management Agency’s Hazard Mitigation Grants Program.
Over the past several decades, several small stream corridor improvement projects
have been undertaken in the eastern portion of the county. These projects have
been implemented through partnerships between the municipalities and both the
Pennsylvania Department of Environmental Protection (DEP) and the US Army Corps
of Engineers (USCOE).
Public Information Programs: A broadbased public awareness and understanding
of natural hazard is needed to reduce
flood hazard risks. Often times, the poor
choices made by the public during floods
create situations where lives and property
are placed at risk. Much of the flood risks
occur among motorists who drive into
floodwaters or homeowners who fail to
head evacuation warnings. Also, some
homeowners place fences, sheds, automobiles, and outdoor equipment in flood
prone areas of their property. These structures get swept away in the floodwaters
and occasionally clog up bridge openings and culverts, further elevating floodwaters.
A number of public awareness initiatives have been successfully employed in other
flood prone areas of the country. These programs include: street signage, maps and
displays, library projects, direct mailings such as fliers, youth environmental education, real estate disclosure, and commuter awareness. The Montgomery County Conservation District assisted the American Red Cross in the preparation and dissemination of the flood awareness brochure in the Sandy Run area.
Mitigation Projects
Specific mitigation projects that address potential natural hazards likely to occur in
the county are summarized in Figure 5-1. In this figure the following information is
provided about each project: location, project type, priority from a county perspective, project number, and overall description. In Appendix L, hazard mitigation project opportunity forms are provided with additional information about each project
including location, project sponsors, flood plain description, brief description of the
project, brief description of the problem to be solved, total estimated costs, possible funding sources, community ranking, and project time frame. Also, a summary
of how the municipalities are affected by each option is provided in Appendix L.
The listed projects propose actions that would provide countywide benefits, though
many are seeking to minimize a natural hazard condition within a much smaller area.
This listing was compiled based upon past studies and recommendations, repetitive
loss data, the response from municipal surveys, and discussions at public meetings.
The actions are divided into different project types. Drainage projects are all actions that are to be taken to mange stormwater including work to elevate roads and
bridges. Acquisition/ elevation/ flood proofing projects seek to remove buildings
from flood prone areas or make them more resistant to the types of damage caused
by floods. It is well understood that only properties would be purchased from willing
sellers. Natural resources protection projects enhance existing natural areas or
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floodplains to promote water retention. Public awareness/ warning programs seek
to make the residents and workers in Montgomery County more knowledge about
hazards and to provide advance warning of potential hazard conditions. Public infrastructure projects involve improvements to public lands or the development of infrastructure other than stormwater conveyance structures.
Project Prioritization: Priorities were assigned to each project from a county perspective. Local municipalities may also choose to assign priorities to various projects. This may be helpful when a municipality has more than one project in their
community.
County priorities were based upon the following factors:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Conformance with the Montgomery County Comprehensive Plan
The overall effectiveness of the project in reducing future natural hazard damage
The ability of the project sponsor to implement it
The degree to which the feasibility of the project has been investigated
The community support for the project
The legal authority to carry out the project
The amount of people likely to benefit from the project
Cost benefit ratio
Impact on critical facilities

Many projects were assigned a low or medium priority at this time since they were
not fully developed. It is expected that as the plan is revised in future years, additional work will be done to develop some of these projects so they can be reevaluated to a higher level of county priority.
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Figure 5-1
Potential Natural Hazards Mitigation Projects
Project #

Priority

Priority

Municipal

County

Municipality

Project Type

Description

1-1

Medium

Ambler Borough

Acq/ Elevation/
Flood Proofing

Six properties on Main Street between Church and
Randolph Avenues were considered for buy-outs in
2001 as a result of repeated flooding along Stuart
Farm Creek. Part of the problem at this site is
caused by a small culvert down stream under the
SEPTA rail line. Properties include: 401, 403, 405,
407, 409, and 411 Main Street.

1-2

Medium

Ambler Borough

Acq/ Elevation/
Flood Proofing

Three properties along Tennis Avenue (44 Tennis
Ave -two properties- and 60 Tennis Ave.) are frequently flooded by Rose Valley Creek. These
properties were considered for buy-outs in 2001.

2-1

Low

Bridgeport Borough

Acq./ Elevation/
Flood Proofing

Flooding occurs in the residential area of Bridgeport Borough from the Norfolk Southern rail lines
to the Schuylkill River. A new development proposed in this area should be flood proofed and
built in such a manner that flood impacts on surrounding properties would be reduced.

4-1

Low

Collegeville Borough Acq./ Elevation/
Flood Proofing

Frequent flooding from the Perkiomen Creek has
caused property damage in a number or residences in the First Avenue area and businesses
along Gravel Pike. Despite previous efforts to
remove structures in this area, several residential
structures remain.

4-2

Medium

Collegeville Borough Acq./ Elevation/
Flood Proofing

Flooding from the Donny Brook Creek impacts a
house at 209 11th Avenue.

5-1

Low

Conshohocken Borough

Public Infrastructure

In order to better prepare for future floods, improvements of boat ramp in the Conshohocken
Area are needed.

5-2

Low

Conshohocken Borough

Drainage

There has been a history of flash flooding in Plymouth Creek along Colwell Lane.

5-3

Low

Conshohocken Borough

Drainage

Flash flooding occurs at Colwell Lane between
11th and 10th Avenues.

9-1

Low

Hatfield Borough

Drainage

Bridges over the Neshaminy Creek at Broad and
Lincoln Streets cause backups stream flows resulting in the flooding of 5 nearby homes. Bridges
needs to be widened to convey more stormwater.

9-2

Low

Hatfield Borough

Vegetation Management

Remove major vegetation and trim trees to protect the borough's power lines from falling tree
branches caused by wind storms.

12-1

Medium

Narberth Borough

Drainage

Flooding occurs at the Municipal Park and Borough
Hall.

13-1

Low

Norristown Borough

Acq./ Elevation/
Flood Proofing

Riverside Apartments are flooded by the Schuylkill
River.

13-2

Low

Norristown Borough

Drainage

DeKalb Pike has been closed due to flooding at
Rail Road underpass between Lafayette and Washington Streets. This closure reduces access to
various business, apartments, and the Norristown
Train Station.
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Potential Natural Hazards Mitigation Projects
Project
#

Priority

Priority

Municipal

County

Municipality

Project Type

Description

13-3

Low

Norristown Borough

Drainage

Sterigere Street between Stanbridge and Harding
Boulevard is flooded by Stony Creek. Extensive
damage to recreation fields has occurred on both
sides of the street at this location.

13-4

Low

Norristown Borough

Drainage

The lower portion of Stony Creek above the confluence with the Schuylkill River floods several
properties and Crawford Park.

13-5

Low

Norristown Borough

Drainage

A portion of Saw Mill Run backs up at North Hills
Road flooding several residences at 1749, 1751,
and 1747 North Hills Road.

16-1

Medium

Pottstown Borough

Acq/ Elevation/
Flood Proofing

Business properties along High Street and King Sts.
between Manatawny Street and the Mantawny
Branch Rail Line are frequently flooded and should
be considered for purchase. Acquisition of these
properties and their use as open space is consistent with Pottstown’s John Potts Park Plan and
the current Borough Open Space Plan.

16-2

Medium

Pottstown Borough

Public Infrastructure

Redevelopment of Memorial Park with an underground stormwater detention would improve the
use of the park that has sustain frequent flood
damage. Also, this project could contribute to an
overall reduction in flooding along the Manatawny
Creek.

16-3

Medium

Pottstown Borough

Acq/ Elevation/
Flood Proofing

Several houses and businesses along the Manatawny Creek and Schuylkill River have been damaged during recent floods.

18-1

Low

Rockledge

Drainage

Huntingdon Pike and Fox Chase Road floods in low
lying areas after long periods of rain.

19-1

Low

Royersford Borough

Public Infrastructure

Flooding occurs frequently along First Avenue near
Arch Street. This reduces access to several industries and the borough sewage treatment plant.

20-1

Medium

Schwenksville Borough

Acq/ Elevation/
Flood Proofing

The property at 51 Park Ave. near the Perkiomen
Creek is frequently flooded. This property is surrounding by a county park and adjoins the Perkiomen Trail.

20-2

Low

Schwenksville Borough

Drainage

Park Avenue floods from the Perkiomen Creek
several times a year. Removal of an upstream
dam and the rechannelling an old Mill Race in this
location may lessen road flooding.

20-3

Low

Schwenksville Borough

Drainage

Main Street (Route 29) is flooded between Walnut
Street and Game Farm Road several times a year.

22-1

Low

Telford Borough

Drainage

Flooding occurs at the intersection of Erie and 4th
Streets.

22-2

Low

Telford Borough

30-1

Low

Abington Township

Drainage

Flooding occurs at the 100 Block- 300 Block of
Keswick Ave.

30-2

Medium

Abington Township

Drainage

Flooding occurs approximately 200 Feet North on
Easton Road at Woodland Road.

30-3

Medium

Abington Township

Drainage

Flooding occurs at Easton Road at Tague Ave.

30-4

Medium

Abington Township

Drainage

Flooding occurs on Fitzwatertown Road at Sandy
Run Bridge. Back up from this bridge causes

Flooding occurs at 442 N. Main Street.
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Potential Natural Hazards Mitigation Projects
Project #

Priority

Priority

Municipal

County

Municipality

Project Type

Description

30-5

Low

Abington Township

Acq/ Elevation/
Flood Proofing

Homes on Meyer Ave and Maple Ave have been
flooded out several times including: 2818, 2822
and 2835 Meyer Ave and 957, 1005, 1009, 10131017, 1021, 1025, 1029, 1037, 1041, 1044 Maple
Avenue.

30-6

High

Abington Township

Drainage

Removal of the Old Huntingdon Pike Bridge and
dam in the Pennypack Creek will be undertaken
by the county parks department. Historically, the
bridge had clogged with debris and may have contributed to some backwater flooding occurring in
the Bethayres area.

31-1

Medium

Cheltenham Township

Flood ControlAcq./ Elevation/
Flood Proofing

Flooding has occurred along Brookdale Avenue and
adjoining streets caused by overtopping of an existing levee along a tributary of Tookany Creek.
Improvement to the levee and pump system could
reduce flood damage in this area. Twenty homes
in this area requested buyouts in 2001.

31-2

Medium

Cheltenham Township

Acq./ Elevation/
Flood Proofing/
Drainage

Flooding has occurred at the Public Work Facility
and houses in Elkins Park at Old York Road. Efforts are being made to improve the stream channel at this location through the removal of a dam.

31-3

Medium

Cheltenham Township

Drainage

Flooding has occurred throughout the Tookany
Creek corridor. The township, with the Philadelphia and Abington Township, has been working on
a program of Tookany Creek riparian corridor improvements.

32-1

Low

Douglass Township

Drainage

Several homes located at 1345, 1351, and 1344
Second Avenue and 83 Merkel Road below the
township park have sustained basement flooding.
The township is working to upgrade the township
park detention basins to eliminate this problem.

32-2

Low

Douglass Township

Drainage

Flooding occurs along Swamp Creek Road and
Smith Road from the adjoining Swamp Creek. A
bridge at Wilson Avenue will be replaced in 2007.

32-3

Low

Douglass Township

Wind/ Winter
Storms

High winds and drifting snow occur along several
rural roads including Hoffmansville, CongoNiantic, Miller, Moser, and Niantic. The township
installs snow fencing in strategic areas in these
locations.

32-4

Low

Douglass Township

Drainage

Flooding from Middle Creek occurs along Middle
Creek Road and Sassmansville Road.

32-5

Low

Douglass Township

Drainage

Flooding occurs at the Himmelswright Road bridge
over the West Branch of the Perkiomen Creek.
The bridge is currently undergoing replacement.

35-1

Medium

Hatfield Township

Acq/ Elevation/
Flood Proofing

Eight properties have been flooded by the
Neshaminy Creek on Lenhart Road, Anthony Drive,
and Sharon Road.

36-1

Medium

Horsham Township

Acq/ Elevation/
Flood Proofing

Two properties along the Pennypack Creek located at 330 and 335 Olive Ave. have been
flooded by past storms and had requested a buyout in 2001.

36-2

Low

Horsham Township

Acq/ Elevation/
Flood Proofing

A property at 110 Blair Mill Road has experienced
repetitive flooding of the basement.
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36-3

Low

Horsham Township

Acq/ Elevation/
Flood Proofing

A property at 234 McKean Road has requested to
be elevated due to past flooding problems prior to
2001. Two other properties in that area have had
repetitive losses (230 McKean Road and 232
McKean Road)

37-1

Medium

Limerick Township

Acq/ Elevation/
Flood Proofing

153 Trinley Road house has flooded 2 times in last
10 years.

37-2

Low

Limerick Township

Drainage

The lower end of Trinley Mill Road is flooded.

37-3

Low

Limerick Township

Drainage

Reifsnyder Road is flooded by Mingo Creek between Royersford and Country Club Road

37-4

Low

Limerick Township

Drainage

Swamp Creek Road is flooded by Swamp Creek
near Upper Frederick Township.

37-5

Low

Limerick Township

Drainage

Lightcap Road is flooded between Airport and
Possum Hollow Road.

40-1

Low

Lower Merion Town- Drainage
ship

Flooding has occurred at homes on Indian Creek
along Allandale Road including 60 and 62 Allandale
Road.

40-2

Low

Lower Merion Town- Acq/ Elevation/
ship
Flood Proofing

A paper Board Mill at Righters Ferry Road along
the Schuylkill River has sustained flood damage in
the past. This property may be redevelopment as
condominiums.

40-3

Low

Lower Merion Town- Acq/ Elevation/
ship
Flood Proofing

Some properties along River Road with frontage
on the Schuylkill River have received flood damage in the past.

40-4

Low

Lower Merion Town- Drainage
ship

Lower Merion Township is working to address various upgrades to the township storm sewer system.

41-1

Low

Lower Moreland
Township

Acq/ Elevation/
Flood Proofing

Philmont Avenue homes and businesses have been
frequently flooded including 2374 Philmont Ave,
2368 Philmont Ave., 2388 Philmont Ave., 2390,
Philmont Ave., 2380 Philmont Ave., 2384 Philmont
Ave, 540 Duell St. and 547 Duell St.

41-2

Medium

Lower Moreland
Township

Acq/ Elevation/
Flood Proofing

Bethayres businesses are flooded at the intersection of Route 63 and Huntingdon Pike.

42-1

Low

Lower Pottsgrove
Township

Drainage

North Sanitoga Road floods occasionally.

42-2

Low

Lower Pottsgrove
Township

Drainage

Porter Road floods occasionally.

43-1

Low

Lower Providence

Acq/ Elevation/
Flood Proofing

Homes in the Arcola area on Arcola Road and Indian Head Roads have been subject to flooding
including: 14 Indian Head Road, 3610 Arcola Road,
and 12 Indian Head Road.

43-2

Low

Lower Providence

Acq/ Elevation/
Flood Proofing

Flooding has occurred in the Pechin's Mill Road
area.

45-1

Low

Marlborough Township

Drainage

Swamp Creek Road floods along Unami Creek from
Geryville Pike to Whites Mill Road.

45-2

Low

Marlborough Township

Drainage

Church Road floods from Unami Creek.

47-1

Low

New Hanover Town- Drainage
ship

The approaches to New Hanover Square Road
Bridge 200 feet north of Swamp Picnic Creek Road
is often flooded. Road approaches need to be
raised.
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48-1

Medium

Perkiomen Township Acq./Elevation/
Flood Proofing

Properties along Route 73 are flooded by the
Perkiomen Creek including: 10 and 32 Skippack
Pike

48-2

Low

Perkiomen Township Acq./Elevation/
Flood Proofing

Properties in Rahns along Route 29 (Gravel Pike)
and Bridge Street have sustained flood damage in
the past including: 460 Bridge Street

48-3

Low

Perkiomen Township Drainage

Portions of Route 73 are flooded by the Perkiomen
Creek near the intersection with Haldeman Road.

49-1

Low

Plymouth Township

Drainage

The 1300 Block of Conshohocken Road at the Rail
Road underpass floods; Chemalloy at that location
has flooded several times a year.

49-2

Low

Plymouth Township

Drainage

The Ross Street Rail Road underpass floods during
heavy rain.

49-3

Low

Plymouth Township

Drainage

The 900 Block of Brook Road has flooded 3 times
in last two years.

49-4

Low

Plymouth Township

Drainage

Seven Stars Road and Chemical Road sewage pump
stations have flooded 3 times in last 3 years

49-5

Low

Plymouth Township

Drainage

Gallagher Road at Plymouth Swim Club and
Romano Farm- roadway floods and becomes impassible.

49-6

Low

Plymouth Township

Drainage

The office building at 200/220 Germantown Pike
(former Victory Metal Building) has flooded twice
in last 3 years. At one time, Germantown Road
was flooded out.

49-7

Low

Plymouth Township

Drainage

The park footbridge has been damaged by floodwaters at East Plymouth Valley Park located at
the dead end of Bell and Skip Road.

49-8

Low

Plymouth Township

Drainage

Heavy rains have flooded homes and yards on Mill
Creek and Valley Roads. Belvoir Road Bridge was
replaced during 2004.

51-1

Low

Skippack Township

Drainage

The approaches to the Garges Road Bridge frequently flood during heavy rain storms.

51-2

Low

Skippack Township

Drainage

Portions of Skippack Creek floods Skippack Pike
moderately during heavy storms.

51-3

Low

Skippack Township

Acq./ Elevation/
Flood Proofing

The Perkiomen Creek regularly floods bottom
floors and basements of homes at 4892 through
4976 Skippack Pike. The following houses have
been flooded several times including: 4942, 4949,
4956, 4946, 4926 and 4948 Skippack Pike.

52-1

Low

Springfield Township

Public Infrastructure

The Montgomery Ave. School Bus Depot has
flooded several times damaging property.

52-3

Medium

Springfield Township

Acq/ Elevation/
Flood Proofing

Flooding occurs at 400-500 Block of Hemlock
Road..

52-4

Low

Springfield Township

Drainage

The Walnut Street Bridge floods at Sandy Run.

52-5

Low

Springfield Township

The 300 Block of Oreland Mill Road floods.

52-6

Low

Springfield Town-

Houses on the 200 Block of Lorraine Drive periodi-
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52-7

Medium

Springfield Township

Drainage

Street flooding occurs at the 1600 Block of Paper
Mill Road.

52-8

Low

Springfield Township

Drainage

Street flooding occurs at the 800 Block of Fraser
Road.

52-9

Low

Springfield Town-

Street and house flooding occur at Longfield Road.

52-10

Low

Springfield Town-

There is flooding on Montgomery Ave.

52-11

Low

Springfield Township

Drainage

Street flooding occurs at the 8800 block of Carlisle
Road.

52-12

Low

Springfield Township

Drainage

Street and house flooding occurs at the 8700 block
of Marshall Road.

53-1

Medium

Towamencin Township

Drainage/ Acq./
Elevation/ Flood
Proofing

Flooding occurs at Skippack Creek Bridge on Old
Forty Foot Road. Nearby residences flood including 1690 Old Forty Foot Road and 1560 Clemens

53-2

Low

Towamencin Town-

Drainage

Flooding occurs at the Skippack Creek Bridge on

53-3

Low

Towamencin Township

Drainage

Flooding occurs at the Skippack Creek Bridge on
Sumneytown Pike.

53-4

Low

Towamencin Township

Drainage

Flooding occurs at the Towamencin Creek Bridge
on Morris Road.

54-1

Low

Upper Dublin Township

Drainage

Flooding occurs at Meetinghouse Road at the West
Branch of the Rose Valley Stream. The township
has been doing maintenance work to divert flows
at this location. A larger culvert may be necessary to fully alleviate the problem. This area will
be included in the Temple University Study Area.

54-2

Low

Upper Dublin Township

Drainage

Flooding occurs up-stream from the Cavendish
Drive crossing of the Tannery Run in the Butler
Park Condominiums. A larger culvert and raising
the roadway appears to be needed to reduce
flooding in this area.

54-3

Low

Upper Dublin Township

Drainage

Flooding occurs below the Loch Alsh Reservoir
Dam on Loch Alsh Avenue where Honey Hollow
Creek flows through a 24" pipe. The current solutions to this flooding include a combination of the
following: lower the reservoir owned by the Ambler Water Department prior to a flood on a temporary basis; dredge the reservoir to increase it's
storage capacity; raise Loch Alsh Road below in
the affected area; and install a larger pipe for
Honey Hollow Creek.

54-4

Low

Upper Dublin Township

Drainage

Flooding occurs at Farm Lane and Villa Drive at
the Honey Hollow Creek culvert. The township
engineer is currently studying the situation.

54-5

Medium

Upper Dublin Township

Drainage

A significant area (about 300 acres) of flooding
occurs at Commerce Drive and Pennsylvania Avenue in the vicinity of the crossing of Bodenstein
Creek. Flooding is likely a result of the back water effects of flooding on the main stem of the
Wissahickon Creek.
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54-6

Low

Upper Dublin Township

Drainage

Flooding occurs along Rapp Run at Delaware
Ave., Virginia Drive, and Highland Avenues in the
Fort Washington Business Park. Flooding in this
area is due to the topography and the size of the
culvert/ bridge structures. This area will be in
the Temple University Study.

54-7

Low

Upper Dublin Township

Drainage

Flooding occurs in a concrete culvert for Honey
Run between Ambler Road and the Ambler Borough line. This culvert surcharges for a variety
of reasons including basement connections to it
and restrictions down stream of it.

54-8

Low

Upper Dublin Township

Drainage

Flooding occurs at a low point in Virginia Drive
adjacent to a Penna. Turnpike outfall. A building
at 1015 Virginia Drive is only a few feet higher
than Pine Run which is located on the other side
of the road. A large turnpike culvert discharges
into the creek at this location further contributing to the flooding. Flooding occurs due to a
number of factors including the location of the

54-9

Low

Upper Dublin Township

Drainage

Flooding occurs at Dreshertown Road and Beacon
Hill Drive. The road surface is only a few feet
above the floodway. Efforts to keep the floodway
clear down stream are undertaken on a yearly
basis but additional reduction of down stream
surcharge is needed to address this situation
thoroughly. This area will be part of the Temple
University Study.

54-10

Medium

Upper Dublin Township

Drainage

Flooding from Sandy Run occurs at several locations along Fitzwatertown Road and Limekiln
Pike. Some of the flooding is caused by an undersized box culvert and channel outlet on Fitzwatertown Road and a undersized bridge at

54-11

Low

Upper Dublin Township

Drainage

Flooding occurs at Twining Road at the crossing
of Sandy Run due to its low elevation.

56-1

Low

Upper Gwynedd
Township

Acq./ Elevation/
Flood Proofing

Basement flooding has occurred at 171 Mendham
Drive due to recent storms.

56-2

Low

Upper Gwynedd
Township

Acq./ Elevation/
Flood Proofing

Three homes on West Point Pike have been impacted by recent floods.

56-3

Low

Upper Gwynedd
Township

Drainage

Several roads in the township flood including:
North Wales Road between Mill and Hancock Rds;
North Wales Road at Moyer Blvd., Sumneytown
Pike at Lower Valley and Swedesford Road, Hancock Road between Prospect Road and Route
202, West Point Pike between Park and Morris
Roads, Township Line Road at Swedesford Road
and the entrance to the sewage treatment plant,
Green Street between Allentown Road and Rosemont Park Road.

58-1

Low

Upper Merion Town- Drainage
ship

Abrams Road between Henderson and Beidler
Rds. is flooded due to Abrams Run.

58-2

Low

Upper Merion Town- Drainage
ship

Allendale Road between Court and Willis Boulevard is flooded.
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58-3

Low

Upper Merion Town- Drainage
ship

Allendale Road between Keebler and Crossfield
Roads is flooded occasionally.

58-4

Low

Upper Merion Town- Drainage
ship

Croton Road between Alderbrook Drive and Sharon
Drive has been flooded 6 times since 1999.

58-5

Low

Upper Merion Town- Drainage
ship

East Valley Forge Road near the Schuylkill Parkway has been flooded twice since 1999.

58-6

Low

Upper Merion Town- Drainage
ship

First Avenue between Park and Allendale Road has
been flooded twice since 1999.

58-7

Low

Upper Merion Town- Drainage
ship

Flint Hill Road between Summit Street and Swedeland Road has been flooded three times since
1999.

58-8

Low

Upper Merion Town- Drainage
ship

Guthrie Road between West Dekalb Pike and North
Gulph Road has three times since 1999.

58-9

Low

Upper Merion Town- Drainage
ship

Several locations on River Road have been recently flooded including: between Center Ave.
and 4th Streets; between Third St. and Swedeland
Road; and Swedeland Road and the Borough of
West Conshohocken.

58-10

Low

Upper Merion Town- Drainage
ship

South Gulph Road has been flooded in several locations since 1999. These locations include: between West Church St. and Brooks Road; between
Bill Smith Blvd and Long Road; and Arden Road

58-11

Low

Upper Merion Town- Drainage
ship

William Road near Walker Park and Walker Park
are flooded by the Abrams Run.

58-12

Low

Upper Merion Town- Drainage
ship

Sumner Dam along the Gulph Creek has caused
flooding problems along Trinity Road and Balligomingo Road. Work to reestablish the original
channel and restore the property by removing
material from the channel will reduce the back up
of flood water in this location.

59-1

Medium

Upper Moreland
Township

Roadway/ Drain- Flash flooding occurs on Blair Mill Road between
age Improvements W. Monument Ave and Bright Road at a bridge
over Pennypack Creek.

59-2

Medium

Upper Moreland
Township

Roadway/ Drain- West Monument Avenue and a bridge in the area
age Improvements of the Pennypack Creek tributary are subject to
flash flooding.

59-3

Medium

Upper Moreland
Township

Acq./ Elevation/
Flood Proofing

Robert Bruce East Apartments, 300 Horsham Road,
are subject to flooding.

59-4

Medium

Upper Moreland
Township

Acq./ Elevation/
Flood Proofing

Houses on Lori Lane and Surrey Lane in the vicinity of Warminster Road are subject to flash flooding.

59-5

Medium

Upper Moreland
Township

Acq./ Elevation/
Flood Proofing

Village Green Apartments, 503 S. Warminster
Road, are subject to flooding.

59-6

Medium

Upper Moreland
Township

Roadway/ Drain- Warminster Road between SEPTA R-2 Line and Mill
age Improvements Road is flooded at the bridge over the Pennypack
Creek.

59-7

Medium

Upper Moreland
Township

Roadway/ Drain- South York Road (Route 263) is occasionally
age Improvements flooded at the bridge over the Mill Creek.

59-8

Low

Upper Moreland
Township

Roadway/ Drain- Mill Road is subjected to flash floods between
age Improvements South York Road and Orchard Way.
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59-9

Medium

Upper Moreland
Township

Roadway/ Drain- Byberry Road between Pioneer Road and the forage Improvements mer Reading Rail bridge is flooded at the bridge
over Southampton Creek.

59-10

Low

Upper Moreland
Township

Roadway/ Drain- Masons Mill Road between Byberry and Buttonage Improvements wood Lane is subject to flash flooding.

59-11

Low

Upper Moreland
Township

Roadway/ Drain- Davisville Road between the Pennypack Road and
age Improvements the Turnpike Drive floods at the bridge over the
Pennypack Creek.

59-12

Medium

Upper Moreland
Township

Public Infrastructure

59-13

Low

Upper Moreland
Township

Roadway/ Drain- Willow Grove Shopping Center buildings and parkage Improvements ing lot, 122 Park Avenue, are periodically flooded.

59-14

Medium

Upper Moreland
Township

Roadway/ Drain- Welsh Road between Easton Road and Park Avenue
age Improvements is subject to flash flooding.

59-15

Low

Upper Moreland
Township

Acq. /Elevation/
Flood Proofing

Dwellings on Cherry Street between Moreland
Road and N. York Road are subject to flash flooding.

61-1

Medium

Upper Providence
Township

Drainage

The Needle Street Storm Sewer Extension has
been proposed by Upper Providence Twp. to pipe
water to the Schuylkill River from Walnut Street in
the vicinity of Needle Street in Mont Clare. This
would reduce drainage problems in this area.

61-2

Medium

Upper Providence
Township

Drainage

Upper Providence Township is proposing to develop a drainage system along Walnut Street to
reduce flooding in the Port Providence Area.

61-3

Medium

Upper Providence
Township

Drainage

Upper Providence Township is proposing to develop a drainage system along portions of Canal
and Port Providence Street to more effectively
convey stormwater to the Schuylkill River.

61-4

Medium

Upper Providence
Township

Acq./ Elevation/
Flood Proofing

Numerous properties in Port Providence and Mont
Clare should be considered for flood proofing,
acquisition, or elevation due to repetitive flood
damage.

Upper Providence
Township

Drainage

Completion of the Army Corps Study.

61-5

Upper Moreland Hatboro Joint Sewer Authority
treatment plant at 2875 Terwood Road is flooded
by adjoining Pennypack Creek.

61-6

Low

Upper Providence
Township

Public Awareness/ Connect township website to Pottstown early
Warning
warning Flood System.

61-7

Low

Upper Providence
Township

Drainage

62-1

Low

Upper Salford Town- Drainage
ship

Occasional flooding on Long Mill Road between
Old Sumneytown Pike and Route 63 requires road
closing. Flooding comes from the East Branch of
the Perkiomen Creek.

62-2

Low

Upper Salford Town- Drainage
ship

Replacement of a culvert with a new box culvert
is needed on 1708 Old Church Road to reduce
flooding. Costs of about $30,000 is the responsibility of the home owner.

62-3

Low

Upper Salford Town- Drainage

Flooding at Clemmers Mill Road by the Perkiomen

Develop a regional storm water basin in the Port
Providence Area.
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62-4

Low

Upper Salford Town- Drainage
ship

Flooding occurs on Old Church Road at a tributary
to the Perkiomen Creek.

63-1

High

West Norriton
Township

Acq./ Elevation/
Flood Proofing

Homes on West Indian Lane are frequently flooded
by the Schuylkill River.

63-2

High

West Norriton
Township

Acq./ Elevation/
Flood Proofing

Homes along East Indian Lane are frequently
flooded by the Schuylkill River.

63-3

Low

West Norriton
Township

Public Awareness/ The Riverview Landing residential development is
located in the Schuylkill River flood plain. EducaWarning
tion of residents and warning systems need to be
available for flood evacuation of residents and
removal of cars from parking facilities.

64-1

Low

West Pottsgrove
Township

Drainage

Flooding occurs at the 300 Block of Quinter Street.

65-1

Low

Whitemarsh Township

Drainage

68 residences in the Barren Hill Road area are
impacted by excess stormwater flowing across
Barren Hill Road. A detailed study of this area is
included in the Whitemarsh Township Stormwater
Task Force report dated January 2006.

65-2

Low

Whitemarsh Township

Drainage

16 residences and a school are impacted by excess
stormwater on Hart's Lane. A detailed study of
this area is included in the Whitemarsh Township
Stormwater Task Force report dated January
2006.

65-3

Low

Whitemarsh Township

Drainage

104 homes along North and South Warner Roads,
Center Avenue, and First Avenue are impacted by
stormwater drainage toward Spring Mill Creek. A
detailed study of this area is included in the
Whitemarsh Township Stormwater Task Force report dated January 2006.

65-4

Low

Whitemarsh Township

Drainage

65 homes in the Whitemarsh Valley Farms area are
impacted by stormwater drainage during large
rain events. A detailed study of this area is included in the Whitemarsh Township Stormwater

65-5

Low

Whitemarsh Township

Drainage

69 residences in low lying areas of Fairway Road,
Marble Lane, and Marquis Road are impacted by
stormwater. A detailed study of this area is included in the Whitemarsh Township Stormwater
Task Force report dated January 2006.

65-6

Low

Whitemarsh Township

Drainage

34 residences in low lying areas of Hain, Jackson,
Thornhill, and Fields Drives receive excess stormwater from the Germantown Pike and upslope
areas. A detailed study of this area is included in
the Whitemarsh Township Stormwater Task Force
report dated January 2006.

65-7

Low

Whitemarsh Township

Drainage

Three residences on Stenton Avenue and Militia
Hill Road are regularly impacted from floodwaters
and stream scour. In this area, access at Stenton
Avenue and Militia Hill Road is frequently prevented during high water. A detailed study of this
area is included in the Whitemarsh Township
Stormwater Task Force report dated January
2006.
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65-8

Low

Whitemarsh Township

Drainage

22 homes in low lying areas along Edmonds Road
to Ridge Pike are impacted by stormwater during
large rain storms. A detailed study of this area is
included in the Whitemarsh Township Stormwater
Task Force report dated January 2006.

65-9

Low

Whitemarsh Township

Acq/ Elevation/
Flood Proofing

Properties flood along the Wissahickon Creek near
Skippack Pike including: 6 Militia Way, 524 Bethlehem Pike,7004 Mathers Lane, 7008 Mathers
Lane, and 450 Militia Hill Road. A detailed study
of this area is included in the Whitemarsh Twp.
Stormwater Task Force report dated January
2006.

66-1

Medium

Whitpain Township

Acq/ Elevation/
Flood Proofing

Six properties on Maple Street (216 to 228) are
flooded on average of once a year. Two properties(220 and 222 Maple Street form sides of a
sluiceway. Removing these buildings would allow
an expansion of the sluiceway relieving upstream
flooding.

66-2

Low

Whitpain Township

Drainage

Yost Road floods every three to four years due to
an undersized culvert.

67-1

Low

Worcester Township Drainage

Flooding occurs at Green Hill Road at Zacharias
Creek.

68-1

Medium

County-wide

Drainage

There have been a significant number of stormwater management basins installed within new developments in the county. However it appears
that many do not function well in retaining stormwater flows. A study of the effectiveness of
stormwater basins in the county or a portion of
the county should be conducted. The study
should address need improvements to the basins.

68-2

High

County-wide

Public Awareness/ The county working with various business organizations should establish a county -wide education
Warning
program for commuters to better educate them
about driving in the county during flood conditions.

68-3

High

County-wide

Natural Resources Montgomery County Green Fields/ Green Towns
program prioritizes open space acquisition proProtection
jects that protect significant natural resources in
accordance with the county comprehensive plan
and natural areas inventory. Additional consideration should be made to projects that provide
flood reduction benefits and promote green infrastructure improvements that make the county
safer from other natural hazards.

68-4

High

County-wide

Land Use Manage- The County Planning Commission, working with
the 62 municipalities and 4 regions, should proment
mote development in accordance with local and
county comprehensive plans.

68-5

High

County-wide

Stormwater Management

68-6

High

County-wide

Public Awareness/ The county Health Department, working with the
various water suppliers, should continue to proWarning
mote water conservation to reduce water use.

The county should complete stormwater management plans for all designated watersheds.
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68-7

Medium

County-wide

Public Awareness/ Visible flood markers with elevation points should
be established along the Schuylkill River to assist
Warning
local public safety personnel in making decisions
about road closures. Other visible markers should
be placed at critical stream crossing and bridges
throughout the county.

68-8

Medium

County-wide

Public Awareness/ The county, working with the municipalities and
the National Weather Service, should investigate
Warning
the feasibility of technology that can predict flash
floods from doppler imagery.

68-9

Low

County-wide

Drainage

The county and municipalities should investigate
ways to link key stormwater facilities release
rates through SCADA (Supervisory Control and
Data Acquisition) technology to better coordinate
flood control efforts at a local and watershed
level.

68-10

High

County-wide

Coordination

The public safety department will work with municipal emergency coordinators and representatives of power companies to improve the flow of
information about power outages.

68-11

High

County-wide

Public Awareness/ A county-wide commuter safe route system study
will identify safe roads to route traffic on during
Warning
flooding emergencies. The study would also address emergency traffic management procedures
to reduce traffic congestion on these routes.

68-12

High

County-wide

Public Awareness/ The Flood Insurance Rate Maps should be upWarning
graded to improve their accuracy.

68-13

High

County-wide

Public Awareness/ Residents and workers in buildings within the
Schuylkill River floodplain should receive notificaWarning
tion of various flood conditions.

68-14

High

County-wide

Ordinance/ Regulation

68-15

High

County-wide

Landscaping Ordi- The county planning commission can develop a
model ordinance for landscaping and tree protecnance
tion to aid municipalities. This would contribute
to developing a healthy tree canopy and avoiding
potential storm damage of trees.

52-13

Low

Springfield Township

Houses on the unit block of Brookside Road flood.

52-14

Low

Springfield Township

Street flooding occurs in the 900 Block of Andorra
Road.

52-15

Low

Springfield Township

Street and house flooding occurs on Atwood Road.

52-16

Low

Springfield Township

Northwestern Avenue in the area of Stenton Avenue floods.

A model flood plain management ordinance would
be developed by the Montgomery County Planning
Commission.
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Section 6: Planning Process
This section reviews the process employed in the development of the Montgomery
County Natural Hazards Mitigation Plan. The description includes how the plan was
prepared; the people involved in drafting the plan; and the public process which
guided the development of the plan. A discussion of how the plan will be maintained is also included in this section.
Planning Committee
The planning committee was a working group responsible for the drafting of the
plan. The planning committee also hosted public outreach events.
Name
Thomas Sullivan
David Brown
James Kelly, Jr.
Michael Stokes
Carolyn Benish
Alan Tamm

Organization
Montgomery County Public Safety Dept.
Montgomery County Public Safety Dept.
Montgomery County Public Safety Dept.
Montgomery County Planning Commission
Federal Emergency Management Agency
PA Emergency Management Agency

Plan Preparation
The original Montgomery County Natural Hazards Mitigation Plan was adopted by the
county in 2004. Work to revise the plan to address federal requirements and additional needs not identified previously was initiated in July 2006. At that time, all
municipalities were notified of the planning work by a letter from the Chairman of
the County Board of Commissioners, Thomas J. Ellis. The planning committee met
monthly through the development of the plan. During these meetings various topics
were discussed including:
•
•
•
•
•
•
•
•

Meeting federal requirements
Technical information gathering
Identification of plan goals
Vulnerability assessment
Mapping
Public involvement including meetings, workshops, and information
materials
Prioritization of mitigation measures
Adoption strategy

While the committee preparing the plan made every attempt to comply fully with
the requirements of the federal Disaster Mitigation Act (Stafford Act) and the guidelines established by the Federal Emergency Management Agency (44 CFR 78.5), it is
recognized that information was not always readily available to completely evaluate
the cost effectiveness of some of the proposed projects and to accurately measure
the impact of various types of natural hazards on the county. In the future, as more
accurate information becomes available, the committee intends to supplement and
revise the plan to address these and other shortcomings. Figure 6-1 summarizes the
Montgomery County Natural Hazards Mitigation Plan _________________________________ Page 89

federal planning requirements and how the plan addresses them.
Municipal and Public Involvement
Municipal involvement was an important factor in shaping the plan to address local
needs and concerns. The municipal and public involvement process is summarized
below. This process included two sets of workshop meetings, an information survey,
other presentations, and individual meetings with municipal officials. Appendix B
provides an overview of the municipal involvement. Appendix N contains more detailed information from the public process including: list of workshop attendees,
power point presentations, web site notices, and relevant correspondence.
The first set of workshops on the plan was held during the last two weeks in September. Invitation materials were sent to municipal elected officials, municipal managers, fire companies, municipal emergency management personnel, chambers of
commerce, environmental organizations, and surrounding counties. Press releases
were also sent out. The purpose of these workshops was to inform municipal leaders
and the public about the plan process and scope. A bulk of each workshop meeting
was devoted to receiving information about hazard vulnerability and potential mitigation measures. This was done through oral comments, written comments on distributed forms, and marked up maps and aerial photography. Fourteen municipalities were represented at the workshop meetings, and several members of the public
were also in attendance.
The second set of workshops was held in early December to review the draft plan.
During these workshops, an overview of the plan was provided through a power
point presentation. Additional copies of the plan were also made available at both
meetings. Many comments on the draft plan discussed during the meetings have
been incorporated into the final plan.
Additional coordination with municipalities occurred through individual meetings and
presentations at various multi-municipal groups. A presentation was made to the
members of the Montgomery County Boroughs Association on September 28. During
the presentation, 18 boroughs were represented. On October 11, a presentation was
made to the Montgomery County Planning Commission Board during their monthly
public meeting. Meetings will also be held during the plan adoption process with the
Montgomery County Consortium, an organization of municipal managers.
The public was made aware of the plan through workshop fliers posted in area stores
and municipal buildings. The county planning commission website provided information about the planning process as well as the text of the draft plan. Public comment
forms were distributed to all of the attendees at each workshop.
The comment period on the plan extended from the middle of December 2006 to
January 15, 2007. During that time the plan was available for review on the county’s
web site. Paper copies of plans were also mailed to each municipality, surrounding
counties, educational institutions, and business leaders. All comments received during this process were considered in the revisions to this plan.
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Future Plan Maintenance
The Montgomery County Public Safety Department with the assistance of the Planning Committee and each municipality will continue to maintain the plan. This process will be coordinated by the emergency management division chief through the
planning committee which will meet twice a year and after significant natural disasters to evaluate the relevancy and effectiveness of the plan. Municipalities will be
periodically surveyed as part of the plan update process. Critical issues to evaluate
periodically include, but are not limited to, the following:
• Relevancy of the plan goals
• Changes in the availability of technical information and tools to evaluate disaster vulnerability
• Changes to GIS mapping tools to improve the ability to evaluate flood risk vulnerability
• Changes in local capabilities or resources to address mitigation needs
• Impact of natural disasters and potential mitigation actions
• Problems or changes in the implementation of recommended actions
Based upon their review, the planning committee may initiate a revision to the plan
to make changes to the recommendations, project prioritization, hazard vulnerability characterization, or substantially alter key analyses included in the plan. At a
minimum, the county recognizes its obligation to revise the plan at five year intervals. The plan revision process would include the full involvement of each municipality and the public.
In the plan maintenance and evaluation process, the county will utilize forms generally consistent with the forms contained in Appendix O. These forms address many
of the factors described above.
Plan Availability
Copies of the plan will be distributed to each municipality, major public libraries,
surrounding counties, and other key public facilities. The plan is being published in
a three-ringed binder format to enable easy updating. The plan will also be available to the public in digital format as a CD and through the county’s web site as a
pdf (http://www2.montcopa.org/planning/cwp/view,a,1545,q,45998.asp). The Public Safety Department will also add information about the Natural Hazard Mitigation
Plan to their web site in the future.
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Figure 6-1
Federal Hazard Mitigation Plan Regulation Conformance
Requirement (from federal
regulations implementing
the Disaster Mitigation Act
of 2000)
Adoption by the Local
Governing Body
§201.6(c)(5)

Element

In plan

Location in the plan

Plans will be adopted
by municipalitiesmodel resolution included in the appendix
A listing of all adopting municipalities will
be added to the pan

A

B
Multi-Jurisdictional Plan
Adoption
§201.6(c)(5)

A
B
C

Multi-Jurisdictional Planning Participation
§201.6(a)(3)

Discussed in Section 6
A

9

A

9

B

9

C

9

D

9

E

9

A

9

A

9

B

9

C

9

D

9

Assessing Vulnerability:
Overview
§201.6(c)(2)(ii)

A

9

B

9

Assessing Vulnerability:
Identifying Hazards
§201.6(c)(2)(ii)(A)

A

9

B

9

Assessing Vulnerability:
Estimating Potential
Losses
§201.6(c)(2)(ii)(B)

A

9

B

9

Planning Process
§201.6(b)
§201.6(c)(1)

Risk Assessment
§201.6(c)(2)(i)

Profiling Hazards
§201.6(c)(2)(i)

Assessing Vulnerability:
Analyzing Development
Trends
§201.6(c)(2)(ii)(C)

Discussed in Section 6

Discussed in Section 3

Discussed in Section 3

Discussed in Section 3

Discussed in Section 3
Discussed in Section 3

Discussed in Section 3
A

9
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Multi-Jurisdictional Risk
Assessment
§201.6(c)(2)(iii)

Local Hazard Mitigation
Goals
§201.6(c)(3)(i)
Identification & Analysis of
Mitigation Actions
§201.6(c)(3)(ii)

Implementation of Mitigation Actions
§201.6(c)(3)(iii)

Multi-Jurisdictional Mitigation Actions
§201.6(c)(3)(iv)
Plan Maintenance Process
§201.6(c)(4)(i)

Incorporation Into Existing
Planning Mechanisms
§201.6(c)(4)(ii)

Continued Public Involvement
§201.6(c)(4)(iii)

Discussed in Section 3
A

9

A

9

Included in Section 5

Discussed in Section 5
A

9

B

9

C

9

A

9

B

9

C

9

Discussed in Section 5
and in the Appendix

Included in Section 5
A

9

A

9

B

9

C

9

A

9

B

9

A

9

Discussed in Section 5

Discussed in Section 5

Discussed in Section 6
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