SECTION 3a- RISK ASSESSMENT: HAZARD PROFILES

Overiew

Detailed profiles of hazards identified in the poeg section as worthy of further evaluation in the
overall risk assessment are provided in this sectiBach hazard profile includes a descriptionhef t
hazard and its causes and impacts, the locatioex&tedt of areas subject to the hazard, knownriigstio
occurrences, and the probability of future occuwresn The profiles also include specific information
noted by members of the planning committee andr attakeholders, including unique observations or
relevant anecdotal information regarding individuaistorical hazard occurrences and individual
jurisdictions.

The following table summarizes each hazard, andener not it has been identified as a hazardhwort
of further evaluation for each of the 22 municipaisdictions in_the County. Following Table 3a.1,
Figure 3a.1 presents a map of Rensselaer Countgfierence, including the most significant transpor
links and the location and boundaries of eachqgiaating jurisdiction.

Table 3a.1

Summary of Profiled Hazards by Municipality

a he) ko)
1) S = 3 % o o £ o ° “o 0
=} = o = c
- E8| 3 |22| 85|18 |38 8|8 2|2)|¢8
Jurisdiction o | 2| Sw| | £ - w 3 S | » g Z 5
fSol §18s|5| 5| &8 || 8 |2|g| £ c | =
wel s |Eg|F| 3| E| s |0©O 2| = c | 2
o > =ac) S o w |
= L T -

Rensselaer, County of
Berlin, Town of
Brunswick, Town of
Castleton-on-Hudson,
Village of
East Greenbush, Town
East Nassau, Village of
Grafton, Town of
Hoosick, Town of
Hoosick Falls, Village of
Nassau, Town of
Nassau, Village of
North Greenbush, Town
Petersburgh, Town of
Pittstown, Town of
Poestenkill, Town of
Rensselaer, City of
Sand Lake, Town of
Schaghticoke, Town of
Schaghticoke, Village of
Schodack, Town of
Stephentown, Town of
Troy, City of
Valley Falls, Village of
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Notes to accompany Table 3a.1:

1.

Based on the identification of improved propertydam failure inundation areas on current EAP
maps, or the presence of a high hazard dam (NY S€dsSification) either in the municipality or
close upstream on a watercourse flowing throughrthmicipality

Based on identification of improved property in rpag flood hazard zones (FEMA Q3 data)
Based on historical records, Flood Insurance Studied local information

Based on identification of improved property in pa@ high incidence or high susceptibility
landslide risk zones, plus those municipalitiesvinich details of individual landslide events are
available.

Based on identification of improved property in rpagd wildfire hazard zones
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SECTION 3a - RISK ASSESSMENT: HAZARD PROFILES

Figure 3a.1:Rensselaer County Base Map
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Extre me Temperatures

Extreme temperatures principally affect the heatiti safety of the human population, afthough tlay c
also impact livestock, agricuftural crops, and rap cause damage to infrastructure and propditys
section provides detailed profiles of both extrdngdn and extreme low temperatures.

Description — Extre me Temperatures
Extreme Cold

According to National Oceanic and Atmospheric Adatiration’s (NOAA) National Weather Service
(NWS), the term “extreme cold” constitutes differeonditions in different parts of the country, ging
from near freezing in the South to temperaturesheddw zero in the North.

In the South, temperatures near or just below ingezan cause pipes to burst in homes that ardypoor
insulated or without heat. In the North, where nimsldings are:insulated to a degree that careptot
against most common winter temperatures for tha, doeg spells of below zero temperatures cantresul
in increased numbers of people using space heatdrireplaces to.stay warm, thus increasing gieafi
household fires and carbon monoxide poisoningaduition; extreme cold can cause rivers to freand,

ice jams to form, leading to flooding. Regardle$doeation, freezing temperatures can cause severe
damage to crops and other vegetation; increasaid sin community shelter facilities providing reéug
from the cold to homeless populations and othersnéed; and an increased likelihood that
automobiles/buses will fail to start. Local sowcalso report that fire departments are called to a
noticeably higher number of chimney fires duringigs of extreme cold.

Extreme cold can have severe negative impacts oramibeings, including frostbite (an injury to the
body that is caused by freezing) and hypotherntie @nintentional lowering of the body's core
temperature to below 95 degrees. Fahrenheit, wiyigkally causes uncontrollable shivering, memory
loss, disorientation, incoherence, slurred spegrolysiness, and apparent exhaustion). The NWSteepo
that extreme cold causes the death of roughly 8Blpeper year nationwide (based on a 10-year aggrag
High winds during a period of extreme cold can exbate these affects, as the winds work to caray he
away from the body.

According to the New York State Climate Office,rexhe cold events in New York State occur regularly,
and are most common between October and Marchy ditgemost likely to occur in the northern and
western portions of the state, and occur less @teane travels south toward New York City and Long
Island. The record coldest temperature in New YS®t&te is -52° at Stillwater Reservoir (northern
Herkimer County) on February 9, 1934 and also at Bdrge (also northern Herkimer County) on
February 18, 1979. Some 30 communities have reddetaperatures of -40° or colder, most of them
occurring in the northern one-half of the state dredremainder in the Western Plateau Division iand
localities just south of the Mohawk Valley.

Extreme Heat

FEMA defines the term “extreme heat” as the coowlitvhereby temperatures hover ten degrees or more
above the average high temperature for a regiod, last for several weeks. Extreme heat can also
contribute to increased demand on energy sup@®&dgting from increased air conditioning usage, amd
associated increased potential for power shortag@esitages; an increased demand on medical offices,
hospitals, etc. as individuals suffering from vasidieat related health effects seek medical aitenoti
shetlter in air conditioned facilities; and alsogtosses under certain circumstances.
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Some Core Planning Group members expressed conabouns the potential effects of power outages
triggered by extreme temperature events, notingtireerability of critical facilities such as seniiving
centers, sewage treatment plants, and water treafawlities (including public water supply weltes
and pump stations).

The National Oceanic and Atmospheric AdministrdddiNOAA) National Weather Service (NWS) has
reported that heat waves occur during most summeas least some part(s) of North America. East of
the Rocky Mountains, high temperatures are oftenbawed with high humidity. Highest temperatures
of record and average relative humidity would bé#icsent to cause heat-related health effects in al
states. Health effects associated with extremedaabegin with air temperatures as low as 80edegr
Fahrenheit and concurrent relative humidity okatst 40 percent.

Extreme heat can have severe negative impactsroarhbeings, including heat-related illnesses sach a
sunburn, fatigue, and heat cramps, heat exhaustimhheat strokes. The NWS reports that heat waves
cause the death of roughly 175 people per yeaomaitle. High humidity levels during a period of
extreme heat can exacerbate these affects. Synpeniods of extreme heat in urban areas carresdt

in magnified impacts on human health. This is prinadue:to the combined affects of pollutant
concentrations, high temperatures/humidity, and parccirculation:

According to the New York State Climate Office,rexhe heat events in.New York State occur regularly,
and are most common between May and mid-Septembegy are leastlikely to occur in the northern
and western portions of the state, and occur mitesm @s: one travels south toward New York City and
Long Island. The New York City area and most ef ltudson Valley record an average of from 18 to 25
days with such temperatures during the watm.sedsonn the Northern and Southern Plateaus the
normal quota does not exceed 2 or 3 days. Whilpeemtures of 100° are rare, many long-term weather
stations, especially in the southern one-half ef §itate, have recorded maximums in the 100° to 105°
range on one or more occasions. .Fhe highest tatyperof record in New York State is 108° at Tray o
July 22, 1926. Temperatures of 107° have beenwbdeat Lewiston, Elmira, Poughkeepsie, and New
York City.

Location and Extent —Extreme Temperatures

Rensselaer County is located in a region of thentcpuhat is susceptible to extreme heat and exdrem
cold. During periods of extreme temperature cantit the effects wil be felt over a widespread
geographic area, and it is generally assumed tbhas$tlaer County and all of its municipalities are
uniformly exposed to extreme heat and extreme cdldhe effects of extreme temperatures wil be
primarily limited to young children and the eldenyith occasionally minor, sporadic property dansage
(.e., bursting pipes) and damages to crops aret egetation. According to estimated 2006 US Censu
data reported in the New York State Hazard MitgatPlan (NYSHMP), the percentage of the
Rensselaer County population most susceptible ttrerme temperatures (under 5yrs and over 65yrs) is
18.5%, slightly lower than the statewide averag&05%.

Historical Occurrence — Extreme Temperatures

The National Climatic Data Center (NCDC) at NOAAIld® extreme temperature event data for
Rensselaer County starting in February 1993. Adiegrto this database, Rensselaer County has been
included in the area affected by 12 relevant extréaemperature events. No deaths or injuries were
attributed to these events and the database ircldetal of $50,000 in property damages for onlg o
event. New York State has received no Federalsiisaor Emergency Declarations due solely to
extreme temperatures. It should be noted thatewth# NCDC records seven specific extreme cold
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events in the County, the NCDC records Rensselaent{ as affected by a much larger number of
winter storms involving snowfall and ice accumuatiThese events are discussed in detail in subsequ
sections. The Spatial Hazard Events and LossesbBse for the United States (SHELDUS) records one
extreme heat event in Rensselaer County in Jullo8B, to which less than $2,000 in damages were
attributed, but no further details or descriptiams avaiable.

Extreme temperature events listed by NCDC as affg&ensselaer County include the following:
Extreme Cold

February 1-2, 1993

An Arctic high pressure center descended from tphpeld Great Lakes Region and moved into
northern New York early on February 2nd. A strongsgure gradient which was set up across
the area on February 1st produced northerly widdssado 30 mph. The strong winds coupled
with temperatures between 5 below zero and 10 abere@resulted in wind chill readings of 30
to 40 below zero in many areas. Temperaturesoiédist in the Mohawk Valley that transmission
lines snapped leaving 10,000 customers without powee winds diminished by the evening of
the 1st and by the morning of February 2nd temperatof 10 to 30 below zero were common
across much of the area.

January 6, 1996

An arctic airmass settled over eastern New Yorkhen6th of January bringing extreme cold to
the region. A record low was set in Albany witheading of -19 degrees. This broke the old
record low of -14 degrees set back in 1972.

January 15-16, 2004

An extremely cold airmass:moved out of Siberiantp&inged southward through Canada and
across the northeast by January 15. At.the sane, impowerful storm developed off the
Canadian Maritimes. The" pressure..gradient betwéenirtense storm and the arctic high
pressure, extending:from _central Canada southwaadigh the Ohio Valley, produced gusty
north to northwest winds in the 15 to 30 mph ramg#h higher gusts. This wind, combined with
ambient temperatures ranging from zero to 15 belewo, resulted in dangerous wind chills
across eastern New. York during the night of Janugythrough the morning of the 16th.
Equivalent wind chill'teadings ranged from 25 tol#&dow zero in the Mid Hudson Valley, to as
low as 50 below zero across the Western Adironda€ke brutal cold spell resulted in many
closed schools and businesses on the 16th. Theatsudesulted in a scattering of frozen and
broken water pipes.

January 16, 2009

A bitterly cold air mass spread across much of eastral New York and adjacent western New
England during Friday January 16th. Widespreadesobizmperatures were recorded across the
region, with temperatures as low as -32 F recoeddddian Lake in Hamilton County, and -30 F
in Speculator. In addition, some wind added todgkigeme cold across portions of the southern
Adirondacks and eastern Catskills, with wind clofis20 to -25 F.

Extreme Heat
Date Unspecified

The Core Planning Group noted that Rensselaer Cdwad a case of extreme temperature
fluctuation in the 1980’s which caused a train devant outside of North Petersburgh when the
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steel of the rails responded to a temperatureuidicin of 50 degrees in one hour at the time of
the passing train

June 7, 1999

On June 7, the season's second Bermuda High brthegfitst 90 degree temperature of 1999 to
much of eastern New York. At the Albany InternagibAirport it was the first official 90 degree
temperature since August 16, 1997. The temperdtdreot stop there, but soared all the way to
95 degrees. This value tied the daily record ferdate last set in 1925. The combination of heat
and humidity produced a heat index between 100186ddegrees during the hottest portion of
the day.

July 4-6, 1999

An intense Bermuda high became established over ntite Atlantic region during the
Independence Day weekend. This high pumped hezg alidh very high humidity across eastern
New York, especially on July 5 and 6. Temperatweared to 90 or higher most everywhere
while dewpoints climbed well into the 70s. At théb@ny International airport, the temperature
peaked at 94 on July 5 and 95 on July 6. HoweVtgr aombining humidity values, the heat
index reached as high as 105 on both days. OrbJilfe dewpoint reached 79 to produce a heat
index of 119 degrees. The heat index peaked arbiddiegrees on July 6. The sultry air mass
set the stage for a large severe thunderstormeakbduring the afternoon of July 6 across
eastern New York.

August 8-9, 2001

A strong Bermuda high developed eatly.in August brmight the most extensive heat wave of
the summer to eastern New York and adjacent NeviaBahdpetween August 6 and 9. Officially,
at the Albany International Airport, there wererfaonsecutive days of 90 degrees or higher, the
longest such stretch in over'six years. The heatweached its peak on August 8 and 9. During
those days, the high reached 100 and 102-at Pcegbikerespectively. On those same days the
Albany International Airport reached 93.and 96. Biewas a new daily maximum record for
August 9, eclipsing:the:old record of 94 set in A9M¥umidity levels were also high, which
produced heat indices between 105‘and 110 neanylbad 110 to 115 closer to Poughkeepsie.
The high heat‘indices did cause-'some heat relatddems: 13 children from the Patersonville
Camp in Schenectady County were treated for hdsteckissues, nine of them in hospital. While
there no other heat related problems reporteddd\ttional Weather Service, the heat led to
record state electricity consumption, three daysriow. Governor Pataki closed down the State
government at 2:00 PM on August 9 to conserve pottet weather also caused the rairoad
bridge to malfunction between the cities of Albaand Rensselaer, resulting in delays for four
Amtrak passenger trains on August 9.

June 9-10, 2008
Unseasonably hot and humid conditions persistedh fidonday June 9th, until Tuesday

afternoon on June 10th. Temperatures reached tlidomipper 90s across much of the mid
Hudson Valley and Capital Region during each aftenn The combination of high temperatures
and humidity levels produced heat indices of 10004 degrees. Many schools across the region
either cancelled classes, or had early dismisseldalthe extreme heat.

Dates Unspecified
The Core Planning Group noted that extreme heattgeva the past have caused pavement

buckling, mainly on the interstates but also onepttbadways, causing damage to passing
vehicles.
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Probability of Occurrence — Extreme Tempe ratures

Extreme heat events and extreme cold events nolving other manifestations of severe winter weathe
will remain an infrequent occurrence in Rensse@eunty, and the probability of future occurrenaes i
Rensselaer County is fairly certain, dependinghentype of occurrence.

Based on historical records over the last 17 ya@afdew York State, extreme temperature eventdl of a
types can be expected to occur approximately Bi8siper year. Of these, 4.1 are likely to be endre
cold events, and 2.2 are likely to be extreme beants, making extreme cold events are likely twupc

in any given year with approximately double thegtrency of extreme heat. Based on NCDC records for
Rensselaer County, this trend is different in tl@ping area, where, based on NCDC records of#te |
17 years, extreme cold events are marginally miedylin any given year than extreme heat evenis, b
unseasonal warmth events are more likely than sus@acold events. Overall, the available inforiomat
suggests that Rensselaer County can expect toi@xper serious:extreme cold event once everydwo t
three years, and an extreme heat event once éwegyto four years.
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Extreme Wind
Description — Extre me Wind

Wind, as defined by the American Meteorological i€y is air that is in constant motion relativethe
surface of the earth. Since vertical componentatwfospheric motion are relatively small, especiall
near the surface of the earth, meteorologists heetdrm “wind” to denote almost exclusively the
horizontal component. Extreme winds are most coniynihe result of tornadoes, hurricanes, tropical
cyclones, extratropical cyclones (northeastersrdetive wind, and thunderstorms, but can alsaoirc
their absence as mere “windstorms”.

Extreme wind events might occur over large, wideagdrareas or in a very limited, localized areaeyTh
can occur suddenly without warning. They can oatuany time of the day or night, at any location
within Rensselaer County. Extreme winds pose rifgignt threat to lives, property, and vital uids
due to flying debris, such as rocks, lumber, fuahts, sheet metalFand loose gear of any type t#rabe
picked up by the wind and hurled with great for&xtreme winds. also down trees and power linesnoft
resulting in power outages across an affected’area.

(1) Tornadoes Tornadoes are the most commonly known type~ofigsterm causing the most
damage to property and life and alt is. due:to sevands. As researched by FEMA,
there are, on average, 10 severe windstorms, fidakas tornadoes, in the United States
defined as F4 or F5 on the:Fujita scale.: (ThetaFgicale reflects how much wind
damage results from a tornado expressed in winedspeFor example, wind speeds can
vary between 50 and 250 mph in a typical.F5 tornado

(2) Hurricanes A hurricane is a tropical storm with winds thata reached a constant speed of
74 mph or more. Hurricane winds blow in a largead@round a relative calm center
known as the "eye." The "eye”is generally 20 torB@s wide.

(3) Coastal Storins Coastal storms include both tropical cycloned artratropical cyclones.
The National Weather Service defines these ternsllass:

Cyclone: An area of low pressure around which wibttsv counterclockwise in
the Northern Hemisphere. Also, the term used ftweaicane in the
Indian Ocean and in the Western Pacific Ocean.

Tropical Cyclone: A cyclone that forms over tropical or sub-tropioshters around
centers of low barometric pressure. Tropical cye®orderive their
energy from the ocean. Tropical cyclones can lthéu broken down
according to maximum sustained winds, as follows:

Tropical Depression:  Winds <39mph
Tropical Storm: 39 mph Winds <74 mph
Hurricane: * Winds 74 mph

* Note that “hurricanes” are tropical cyclones that develop over
the Atlantic Ocean, northeast Pacific Ocean, or south Pacific
Ocean. Similar storms that develop over the western North

Pacific Basin are referred to as “typhoons” (or, if maximum
sustained winds are at least 150 mph, “super typhoons”).
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Extratropical Cyclone: A non-tropical cyclone that forms around a centefow barometric
pressure and derives its energy from the atmosphé&mxratropical
cyclones are more commonly referred to as “wintdorres.”
Extratropical storms can be experienced on bothBhst and West
Coasts of the United States. On the East Coagtmpical cyclones
are often called “Nor’easters” due to the directidnthe stormwinds.

(4) Destructive Wind Destructive wind is a windstorm that poses aiffogmt threat to life and
property and destroying everything in its path. stbéctive wind can also cause damage
by flying debris, such as rocks, lumber, fuel drusiseet metal and loose gear of any
type which can be picked up by the wind and huniéld great force.

(5) Thunderstorms A thunderstorm is a combination of moisture, diprising warm air and
forceful winds capable of lifting air that's eith@varm or cold. They also contain
lightning and thunder.

Location — Extre me Winds

Extreme wind events are experienced in every regfidhe United States. A useful tool for determini
the location of the extreme wind hazard area rgdiction -is depicted in Figure 3a.2 - Wind Zories
the United States. This map of design wind speeals developed by the American Society of Civil
Engineers. It divides the United States into faind zones, geographically representing frequemzd/ a
magnitude of potential extreme wind events. Thguré shows that Rensselaer County and its
jurisdictions are within a single wind zone; Zotgwith a design wind speed for shelters of 16CGemil
per hour, and that the region in which the Coustyocated is also considered to be susceptible to
hurricanes, which are the subject of:a:detailefilprater in this section.
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Figure 3a.2- Wind Zones in the United States
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Extent — Extre me Winds

The severity of a severe wind event depends upemiaximum sustained winds experienced in any
given area. Extreme winds pose a significant thtedives, property and infrastructure due to clire
wind forces but also flying debris, such as rodksber, fuel drums, sheet metal and loose geangf a
type that can be picked up by the wind and hurlék great force. Extreme winds also down trees and
power lines that often result in power outages sxem affected area. Table 3a.2 illustrates therise
and typical effects of various wind speeds, asimdtbfrom the NOAA NCDC web site.
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Table 3a.2
Sewerity and Typical Effects of Various Speed Winds

q ; Equivalent Equivalent
Maxnsnurg(\glmd Saffir-Simpson Fujita Scale Se\erity Typical Effects
pe Scale* (Hurricanes) | (Tornadoes)
Some damage to chimneys; breaks twigs and
40-72 mph Tropical Storm = Fo Minimal branches off tress; pushes over shallow-rootefl
(35-62 ki) 39-73 mph trees; damages signboards; some windows
broken; huricane wind speed begins at 73 mgh.
_ Peels surfaces off roofs; mobile homes pushefl
73-112 mph C%?tzl__gé‘}'lgl%mrﬁhh F1 Mod off foundations or overtumed; outbuildings
(63-97 kt) c _ P oderate demolished; moving autos pushed offthe roags;
at 3 = 111-130 mph
trees snapped or broken.
Roofs torn off frame houses; mobile homes
113-157 mph Cat 3 = 111-130 mph _ demolished; frame houses with weak foundatipns
(98-136 ki) Cat 4 = 131-155 mp! F2 Considerable| lifted and moved; boxcars pushed over; large
Cat 5> 155 mph trees snapped or uprooted; light-object missilgs
generated.
Roofs:zand some walls torn off well-constructegl
158-206 mph houyses; trains overtumed; most trees in forests
(137-179 k) Cat 5 > 155 mph F3 Severe | | arooted: heavy cars lifted off the ground and
thrown; weak pavement blown off roads.
Well congtructed homes leveled; structures with
o weak foundations blown off some distance; cqrs
207-260 mp -4 thrown and disintegrated; large missiles
(180-226 kt) ? Cat’5 >155 mph F4 Devasiating generated; trees in forest uprooted and carried
some distance away. The maximum wind spegds
of hurricanes are not likely to reach this level.
Strong frame houses lifted off foundations ang
cafried considerable distance to disintegrate;
261-318 mph automobile-sized missiles fly through the air ir]
(227276 k) N/A F5 Inéredible| excess of 300 ft (100 m); trees debarked,;
incredible phenomena will occur. The maximum
wind speeds of hurricanes are not expected td
reach this level.
The maximum wind speeds of toradoes are rjot
Ggelag%tr;]an N/A 6 N/A expectedto reach this level. The maximum wipd
(277 kFi) speeds of hurricanes are not expectedto reach
this level.

* The Saffir-Simpson Scale is afive-category vgmeed / stom surge classification scale usedatssily Atlantic hurricane intensities. The
SaffirSimpson values range fom€ategory 1 to @ate5. The strongest SUSTAINED hurricane wind dpeerrespond to a strong F3
(Severe Tomado) or possibly a weak 4 (Devastdimgado) value. Whereas the highest wind gusBaiegory 5 hurricanes correspond to
moderate F4 tomado values, F5 tornade wind spaedsot reached in hurricanes.

Previous Occurrences — Extreme Winds

Rensselaer County has experienced numerous damagirgme wind events in the past including
hurricanes and tropical storms, severe thunderstamd tornadoes.

NOAA’s NCDC database records 172 high wind and deustorm wind events affecting Rensselaer
County between August 1962 and May 2010 (data deduvind events greater than 50 knots/57.5mph,
with the exception of tornado events which are eslsled separately within this section). It showd b
noted that detailed recording for this event catgegppears to have started in the mid 1980s (oBlgf2
these events are recorded before 1986), and daaasi@re only available for wind events from tlaelhe
1990s onwards. Although these incidents resutteadreported total of one death and 12 injuriessscr
the region which they affected, only two injuriesutd be confirmed as having occurred in Rensselaer
County. Some significant high wind events recordgdNCDC for which the event descriptions
specifically refer to impacts in Rensselaer Coumtyude the events presented in Table 3a.3 below.
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Table 3a.3

Selected Damaging Wind Events in Rensselaer County

(Source: NOAA NCDC)

Recorded
Date Affected Areas Description Property
Damage*
9/10/1993 | Town of Nassau Thunderstorm winds downed trees and power lingsdn $5.000
southeast corner of the Town of Nassau.
High winds resulted in damage across parts of eadtew
11/2/1994 | City of Troy York as trees and power lines were downed, in Relass $5,000
County Troy was the hardest hit.
12/24/1994 | Rensselaer County _Trees, tree limbs and power lines were downed bk hinds $500,000
in Rensselaer County
Town of high winds downed trees and power lines with windtg in
21411995 Stephentown excess of 50 knots reported in Stephentown. $50,000
A severe thunderstorm downed many trees, tookabeaff a
4/23/1996 | Town of Hoosick double wide trailer home and moved an old barritsff $45,000
foundation.
Damaging winds downed.trees and power lines oves e
12/1/1996 | Rensselaer County | eastern New York. Damiage was mostwidespread st&ga, $115,000
Warren and Rensselaer Counties.
Town of Thunderstorm winds'lifted.a b_arn and dropped iEast
7/3/1997 Stephentown \IIQVicI)%d. Many trees and power lines were also dowryetthd $30,000
Powerful thunderstarms brought down trees and pdines in
many localities: A mictoburst was recorded in Rexesar,
. bringing a large ntmber of trees down. In additimofs were
7/6/1999 'IC':cI:\)//vr?fo?Si]tfsstil\;a\/ir, peeled off homes:An even more destructive micrsbwith $500,000
estimated winds of #00 mph brought thousands eftdown
between Raymertown and Pittstown, and tore rodfstofage
buildings.
9/16/1999 | Rensselaer.County R_ensselaer Cour_1ty was in_cluded ir_1 the area courrdbe $3.,700,000
disaster declaration following Tropical Storm Floyd
5/24/2000 Town of East Trees and power lines were blown down in East Grash. $9,000
Greenbush
Trees were downed in and around Troy. Downed pdiwes
resulted in a fire which damaged a home in Nortlo$iok.
. More trees were knocked down in Buskirk. At thegieiof the
6/2/2000 S]CI'E')_/';);;LC')(V, Town storm, as many as 30,000 customers in and aroun@dpital $29,000
District had no electric or gas power. An additib2@000
customers had no power across the Mid Hudson Valtel
Catskill region.
Thunderstorm winds blew down trees in Brunswicks|iBe
. Tomhannock and Grafton Lake. In Tomhannock, treeew
Town of Berlin, - ) .
Town of Brunswick uprooted near _the reservow_thh two falling on bes.. Wind
6/25/2000 Town of Grafton " | gusts were estimated to be in the 60to 100 mpheat $22,000
Town of Pittstovx;n Grafton State Park, which not only resulted uprdaotany
trees but damaged camps and year-round housesr Rosge
were also downed.
City of Troy, Town Numerous trees were reported down in Nassau artd Eas
of Nassau, Town of | Greenbush. Trees and wires were also downed ake@asbn-
8/3/2000 East Greenbush, Hudson. Also, wind damaged St. Joseph's Churcloirits $17,000
Village of Castletonn| Troy.
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Table 3a.3

Selected Damaging Wind Events in Rensselaer County

(Source: NOAA NCDC)

Recorded
Date Affected Areas Description Property
Damage*
Town of Large tree limbs and power lines were brought down
7/4/2001 Schaghticoke, Town | Speigletown, Schaghticoke and Eagle Mills. $10,000
of Brunswick
2/10/2001 Town of East Trees and wires were blown down in the town of East $27,000
Greenbush Greenbush
8/9/2001 Town of_ Trees and wires were blown down at Melrose. $8,000
Schaghticoke
5/3/2002 Rensselaer County Trees, large limbs and power lines were blown dawn $30,000
Rensselaer County
5/31/2002 | Rensselaer County | Downed trees and power lines in Rensselaer County. $15,000
8/1/2002 Village of Castleton-| A large section of a roof was blown.off a boat cfability in $25,000
on-Hudson Castleton-on-Hudson.
8/15/2002 | City of Troy Many wires and trees were hiown.down in the cityiafy. $25,000
8/16/2002 Town of Pittstown, Wind damage Knocked down trees gnd power linegay,T $10,000
Town of Brunswick | Johnsonville, Pittstown:and Brunswick;
Southeastern A large concentration.of wind damage was recorded i
9/11/2002 Rensselaer Count southeastern Rensselaer Couinty where Route 20Nasaiwu $118,000
y . .
was closed by many trees toppling onto power lines.
8/22/2003 | City of Troy Wind gust brought down pawer lines in Troy, whiebulted $5.000
in sporadic power lpsses.
11/13/2003 Town of_ A portion of the.roof of a:convenience store wasil off in $275.000
Schaghticoke Melrose.
Town of Schodack, | Strong:wind gusts.blew down wires in towns of Schddand
4/19/2004 | Town of North North Greenbush. Not recorded
Greenbush
12/23/2004 | Town of Schodagk }:Power lines were blown down in Schodack Center. Not recorded
9/15/2005 | Town of Pittstown Severe thunderstorms knocked down trees and pavesr. | Not recorded
10/16/2005 | City of Troy Trees and power lines were blown down in Troy. Not recorded
1/18/2006 | Town of Grafton High winds brought down trees and power lines iaften Not recorded
Town of High winds blew down power lines and damaged atleae
1/21/2006 Schaghticoke hiouse in Schaghticoke. $1,000
Trees were blown down across a wide area causifjgy ma
power outages. National Grid described the storthasnost
2/17/2006 | Rensselaer County damggiqg event in ter.ms of the nL!mber of custométtsout Not recorded
service in more than five years. Niagara Mohawk Eow
Corporation reported that close to 120,000 peopless
eastern New York were without power from this wgtdrm.
6/19/2006 | City of Troy Trees and power lines were blown down in Troy. Nabrded
Town of Hoosick, Strong winds downed power lines in Hoosick. Numesrou
12/1/2006 | Eastern Rensselaer | power outages were reported in eastern RenssetasntC Not recorded
County fromthe strong winds.
A police officer and firefighter were both injuréa North
Town of North Greenbush while rescuing two people from an autidaot
5/31/2007 Greenbush during a thunderstorm, as a large tree limb felttoem due to Not recorded
strong winds
Towns of Wires were reported downed by strong thunderstoimalsvin
6/5/2007 Schaghticoke and Schaghticoke and Hoosick. Not recorded
Hoosick
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Table 3a.3

Selected Damaging Wind Events in Rensselaer County

(Source: NOAA NCDC)

Recorded
Date Affected Areas Description Property
Damage*
Town of Poestenkill,| Numerous trees and wires were reported down acestsal
7/9/2007 Central Rensselaer | Rensselaer county due to strong thunderstorm winds, Not recorded
County particularly near Poestenkill.
7/9/2007 Town of Schodack Multiple trees ar_ld WIres were reported downed bgrg Not recorded
thunderstorm winds in and near Schodack Center.
Thunderstorm winds downed numerous trees and wires
8/3/2007 City of Troy several parts of Troy. Also, a roof was partiallpun off ofa | Not recorded
building.
8/17/2007 Town of East Trees and wires were r.eported down in East Gredmbus to Not recorded
Greenbush strong thunderstorm winds.
Town of East Trees and wires were reported down in East Greembuse to
8/25/2007 strong thunderstorm winds. Ong tree fell onto askeoin East $5,000
Greenbush . .
Greenbush, causing minor damage.
8/25/2007 | Town of Berlin Trees and wires were reported downed in Berlintyrs Not recorded
thunderstorm winds.
8/30/2007 | Town of Brunswick Multiple trees and wires were reported dgwned inrBmwick Not recorded
by strong thunderstorm:winds
Town of Nassau, Numerous power outages were reported in Nassau and
12/23/2007 | Town of Stephentown:as a result of downed tree limbs amelsvdue to| Not recorded
Stephentown high winds.
Trees and wires were reported downed in Buskirktogng
5/31/2008 | Town of Hoosick thunderstorm winds and a'barn was reportedly bla@feet | Not recorded
frgn'its location near Eagle Bridge.
6/22/2008 Town of_ Wires were repo_rted downed in Reynolds by strong Not recorded
Schaghticoke thunderstorm.winds.
Town of Nassau; Strong:thunderstorm winds snapped power poles amehed
6/23/2008 Town of Schodack ["wires in'Nassau and Schodack. Not recorded
7/18/2008 Town of East Trees and wires were r.eported down in East Gredmbus to Not recorded
Greenbush strong thunderstorm winds.
2/119/2008 | Town of Schodack Trees and wires were r.eported down in East Schodiaeko Not recorded
strong thunderstorm winds.
Town of Trees and wires were reported down and blockinteSRaute
5/14/2009 | Schaghticoke, Town 40 Schgghtlcoke, as aresult of strong winds. Fﬂitm, $5.000
. power lines were reported down near Brunswick Qewote
of Brunswick
Route 7..
6/15/2009 Town of East Wires were rep(_thed downed in East Greenbush degdag Not recorded
Greenbush thunderstorm winds.
6/30/2009 | Town of Petersburgh Trees and wires were r_eported down in Petersbuegtalu Not recorded
strong thunderstorm winds.
12/9/2009 | Town of Sand Lake A radio tower was ripped from its fou_ndatlon anldadf mile Not recorded
swathe of trees was downed in Averill Park.
Ciy o Troy, Tonn | 4 O eretom wind. Several buidings wermaged
5/4/2010 of Poestenkill, Town | Strong thunderstorm winds. Several buildings wermaged i $55,000
Troy, and wires were reported downed in Troy ankdd8ack
of Schodack
Center.
*May include damage incurred outside Rensselaer {@oun
Multi-Jurisdictional Hazard Mitigation Plan — Rensslaer County, New York 35-15

URS

Draft Plan -nizary 2011




The SHELDUS database lists more than 250 stormtgveaturing high winds affecting Rensselaer
County since February 1960 (including more than Ei@nts recorded before 1986) to which
approximately $40 million in property damages wtshbated. Since the SHELDUS database does not
provide descriptions or locations of the impactsdividual events, the NCDC descriptions in Takde3

will suffice to illustrate the effects of the highnd hazard in Rensselaer County, and the SHELD&at& d
has been primarily used in the estimation of paaédamages arising due to extreme winds in Se&ion

The Village of Castleton noted that historic exteemind events impacting the Village have
caused mostly damage to trees (as opposed tormsldind other types of improved property).

Probability of Occurrence — Extreme Winds

Extreme wind events will remain a very frequentwoence in Rensselaer County, and the probability o
future occurrences in Rensselaer County is cert@iime entire planning area is susceptible to aeranig
recurring events that cause extreme wind conditinofiding severe thunderstorms (most frequent),
hurricanes, and tornadoes. Table 3a.3 illustratesmmary of wind-related events in both New Yoré a
Rensselaer County based on historic occurrencesteepin NOAA’'s NCDC Storm Events Database
during the period from 1960 to 2010, and providesagsociated average annual number of storms. It
shows an average annual number of events whichrézhtvind in excess of 50 knots (57.5mph), in
Rensselaer County of at least 3.4 based solelyistoriial occurrences recorded by NCDC. Table 3a.4
does not include tornadoes, which are addressedirathis section.

Table 3a.4
Average Annual Number of High Wind Events (Statewid vs. Rensselaer County)

(Source: NOAA’s NCDC Storm Events Database
for the period January 1960 — August 2010)

Event Type

Total Number of
Eventsin
New York State

Total Number of
Events in
Rensselaer County

Average Annual
Number of Events in
New York State

Average Annual
Number of Events in
Rensselaer County

Thunderstorm and
High Wind Events

9,413

168

188

34

Extreme winds can occur in‘Rensselaer County ddontadoes, hurricanes, and thunderstorms, but can
also occur in their absence as mere “windstormBdmage-causing extreme winds have a history of
occurrence throughout Rensselaer County, and ghdyhlikely to occur in the future on more than an
annual basis.
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Hurricanes and Tropical Storms

Hazards Associated with Hurricane and Tropical Stom Events

Hurricanes and tropical storms are particular tygfesvents Thehazardsassociated with a hurricane or
tropical storm event are: high winds, floodingc{iding storm surge), coastal erosion, and waveract
Each of the unique hazards associated with hugi@am tropical storm events are summarized briefly
below, and addressed specifically elsewhere ingh@. Hurricane and tropical storm events are
discussed in the remainder of this section.

Winds After making landfall, hurricane winds can remait or above hurricane force well
inland (sometimes more than 100 miles). In additiourricanes can also spawn tornadoes.
Typically, the more intense a hurricane is, theatge the tornado threats. High winds are
addressed separately in this document.

Flooding Upon making landfall, a hurricane rainfall cands high as 20 inches or more in a 24-
hour period, with amounts in the 10 to 15 inch eabging most common. If the storm is large
and moving slowly, the rainfall amounts can be mitjmer. Heaviest rainfall tends to be along
the coastline, but sometimes there is a secondayinmm further inland. Following a
hurricane, inland streams and rivers can floodtegder landslides.- Flooding can also be caused
when drainage system capacities are .exceeded, difgpas addressed separately in this
document.

Storm Surge Even more dangerous than the high winds of aclume is the storm surge, a dome
of ocean water that is basicaly pushed ashorédwytrricane winds. Hurricane storm surge can
be as much as 20 feet at its peak and 50 to 1@ mitle, depending on hurricane strength and
depth of offshore waters. Generally, the strorierhurricane and the shallower the offshore
water depths, the higher the storm surge. Mosticaure fatalities and coastal damages are
attributable to storm surge, as opposed 0 hureiogimds. Storm surge can cause the most
damage when it occurs during high tides. Storrgesaan come ashore as much as five hours in
advance of the time‘that a.hurricane makes landfall

Coastal Erosian: The currents created by the tide and storm se@ebined with wave action,
can severely "‘erode coastlines.” Many buildings stathd hurricane force winds until their
foundations, undermined by erosion, are weakenddagn

Wave Action Hurricanes_ and tropical storms are also associatitdsignificant wave action,
which can damage not only buildings but infrasuitetand protective features along ocean
shorelines.

Description — Hurricanes and Tropical Storms

A hurricane is a severe tropical cyclone with winds that heaeched a constant speed of 74 miles per
hour or more. Hurricane winds blow in a large d@m@und a relative calm center known as the "eye."
The "eye" is generally 20 to 30 miles wide, andgizgtem can extend outward from the eye by up @o 40
miles. In the Northern Hemisphere, circulationnsai counterclockwise motion around the eye. These
storms are usually short in duration but are ex@fgrmpowerful and cause the greater amount of damage
due to significant storm surges and high windsthése systems have wind speeds of between 3%and 7
miles per hour, they are classifiedtespical storms.

In the Atlantic basin, hurricanes and tropical s®rare most likely to occur between Jurieahd
November 30, with the peak number of events typically occigribetween mid-August and late
October.
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Location — Hurricanes and Tropical Storms

No one jurisdiction within Rensselaer County is angre likely to have the path of such a system
traverse within its borders than any other locat@though due to the distance of Rensselaer County
from the coastline, most hurricanes that reacliNtbw York State area are likely to become downgraded
to tropical storms if they move any distance inlariBecause of the size of hurricane and tropicahst
systems, areas within Rensselaer County canetéffected even when the eye makes landfall outside
Rensselaer County. The hazards associated witisdme and tropical storm events have distincatéz
area locations, discussed in other sections ofré¢piert. For Rensselaer County, these include airdd
flood hazards.

Extent — Hurricanes and Tropical Storms

The magnitude or severity of hurricanes is categdrby the Saffir-Simpson scale. The Saffir-Simpso
Scale is a five-category wind speed / storm sulgssification scale used to classify Atlantic hearie
intensities. The scale is used to give an estirohtbe potential property damage and flooding teat

be expected. The Saffir-Simpson values range ffategory 1 to:Category 5, as shown in Table 3a.5.
Wind speed is the determining factor in the saaestorm.surge valies are highly dependent ordpe s

of the continental sheff in the landfall region.

Note that, for tropical storms (not representethenscale); winds are between 39 and 73 milesqar h
and typical effects include breakage of twigs arahbhes off tress, toppling of shallow-rooted treesl
some damage to signboards and windows. The. magnitdgeverity of hurricane and tropical storm
events will increase under the following conditipns

as the storm category increases;

as the diameter of the storm. system increases;

as the system’s forward speed decreases;

as rainfall amounts‘increase;

as the quantity.of people, structures and infragire in the affected areas increases.

Table 3a.5
The Saffir-Simpson Hurricane Scale

Storm
Wind Surge -
Speed (feet 010
Category (miles per abowe Expe cted Damage Example
hour) nomal
sea lewel)
74-96 Minimal: Damage is done primarily to shrubbery and trges,
1 moh 4.5 ft unanchored mobile homes are damaged, some signg
P damaged, no real damage is done to structures
5 96-110 6.8 ft Moderate Some trees are toppled, some roof coverings
mph damaged, and major damage is done to mobile homes.
111-130 Extensive Large trees are toppled, some structural danspe
3 mph 9-12 ft done to roofs, mobile homes are destroyed, andtstal

damage is done to small homes and utility buildings
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Table 3a.5
The Saffir-Simpson Hurricane Scale

Stom
Wind Surge Bhot
oto
Category (mSilgie;?er ;Leoe\}e Expe cted Damage Example
hour) nomal
sea lewel)

131-155 Extreme Extensive damage is done to roofs, windows, fand e

4 moh 13-18 ft | doors; roof systems on smal buildings completeli}; some ik
P curtain walls fail.

Greater Greater Catastrophic Roof damage is considerable and widesprgad,

5 than 155 than 18 ft window and door damage is severe, there are exteghss| -
mph failures, and entire buildings could fail.

* Source: FEMA’s How-To #2, page 2-23

For the sake of clarity, it should also be notexd,tfor communities:with mapped erosion, surgeyave
action zones, the magnitude or severity will aistréase with increasing degree of erosion, surgéoan
wave action. However, there are no mapped erosisignificant wave action hazard areas in Renssela
County.

Previous Occurrences — Hurricane and Tropical StornEvents

Hurricanes and tropical storms have impacted Réaes€ounty and its participating jurisdictionstlire
past, and wil continue to do so in the future.am@e County has an active history of hurricanes and
tropical storms. According to NOAA historical regds, the tracks of three hurricanes, nine tropical
storms and six tropical depressions.have pass&ihviib miles of the Rensselaer County seat at Troy
since 1861. These include two:Category 1 hurrsased 15 tropical storms. The most proximate
tropical storm events to Rensselaer County duttigglast 100 years were an unnamed tropical storm
which passed directly over the county in 1949, tmedfamously destructive New England Hurricane of
1938, which was still considered a Category 2 bamé when it passed approximately 10-12 mileseo th
east of Rensselaer County.

Rensselaer County has also:been significantly iteplloy hurricanes and tropical storm events which
passed the County at a greatet:distance: for exatmplremnants of Hurricane Floyd in September 1999
and Hurricane Belle in August 1976, both of whiglsulted in Federally-declared disasters for areas
including Rensselaer County. The SHELDUS databds®erecords that damages were experienced in
Rensselaer County due to three additional hurriteopacal storm events; Hurricane Brenda in 1961,
Hurricane Doria in 1971, and Hurricane David in @9BHELDUS records no descriptions in each case
but does list damages of $8,000, $26,000, and 83818spectively. The NCDC database does not
specfifically list any such events for RensselaauBounder the Hurricane and Tropical Storm catggor
the database does include some description offteete of Hurricane/Tropical Storm Floyd under the
High Winds category. In the absence of readilyilalde descriptions of other relevant hurricanergse

the following description may be assumed to beesgmtative of the typical impact of strong tropical
storms on the Rensselaer County area.

September 16-17, 1999

The remnants of Hurricane Floyd moved up the easeaboard on September 16 and during the
early hours on September 17. The storm broughthigthwinds and exceptionally heavy rainfall
to eastern New York, which included a large swaitl8 do 6 inch amounts. Locally higher
amounts of rainfall, exceeding a foot, fell in soareas. Specific rainfall amounts included 6.12
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inches at Albany International Airport, the higheser officially recorded from any given storm.
Even higher amounts of rainfall included 8.15 irctie Delmar and 9 inches at Knox, both
located in Albany County. 12.21 inches of rainfais recorded in Cairo, Greene County, the
most associated with the storm. The rain producedspread flooding across the region, which
proved very destructive and in one case, deadlg. rElins, combined with left-over rain from
Tropical Storm Dennis, a week earlier, alleviateel tourteen month drought across most of the
region. Winds from the passage of Floyd guste®tmph at Albany International Airport during
the evening of September 16. Higher gusts estimated 60 mph were common across the hill
towns. The combination of the wind and very satdajround produced widespread downing of
trees and power lines across much of eastern Newk. Ybe rain and wind produced massive
power outages across the region. As many as 8p@@fle lost power in the Mid Hudson Valley
region, 54,000 in the Greater Capital District amdbther 25,000 in the Lake George Saratoga
region. Some individuals had to wait over a weealkpfover to be restored. The storm resulted in
lost wages, closed schools throughout the regiod,cancelled flights at Albany International
Airport. Floyd resulted in the counties of Albanputchess, Greene and Rensselaer being
declared "major disaster areas" by Governor Pataki.

by a coastal storm as compared to other locatiort j Atlantic Basin (see Figure 3a.3). The data
' oughly a 6-12 percent chance of being
impacted by a named storm in any given yeatr.. :

Figure 3a.3- Probability of a Named Storm in
Empirical Prebability of a Named Storm
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Tornado
Description — Tornado Events

The American Meteorological Society “Glossary oft®tarology” defines a tornado as violently rotating
column of air that has contact with the ground amtends downward from a cumulonimbus cloud.
Tornado wind speeds can range from as low as 40 tm@s high as 318 mph. Tornadoes often
accompany thunderstorms and hurricanes. Tornachbe®ccur at any time of the year but are more
prevalent during the spring and summer months. Hdmard associated with a tornado event is high
winds. The non-tornado high wind hazard is addrspecifically elsewhere in the plan. Tornado ¢éven
are discussed in the remainder of this section.

Location — Tornado Events

Tornadoes can occur anywhere in the US. They ek in all 50 states, with the highest
concentration on the central plains and in thergagtern states, such as Oklahoma, Texas, and&lori
Over 350 tornados have struck New York State sit®82. No:.one jurisdiction within Rensselaer
County is any more likely to have a tornado touotvr within its borders than any other locationheT
hazard associated with tornado events (high windsg distinct hazard area locations, discussethero
sections of this report.

Extent — Tornado Events

The magnitude or severity of a tornado is dependpoh wind speed and is categorized by the Fujita
Scale, presented in Table 3a.6. Tornadoes arealiypeonsidered to be “significant” for F2 or F3 tre
Fujita Scale and “violent” for F4 and F5.

Table 3a.6
The Fujita Scale: Tornado Magnitude
(Source: NOAA)
Wind
Scale Estimate Damage Type Damage Description
(mph)
: Some damage to chimneys; branches broken off tseedlpw-rooted
FO <73 Light -
trees pushed over; sign boards damaged.

F1 73-112 Moderate Peels surface off roofs; mobile homes pushed affidations or

overturned; moving autos blown off roads.

Roofs torn off frame houses; mobile homes demadishexcars
F2 113 - 157 Considerable | overturned; large trees snapped or uprooted; tigiet missiles
generated; cars lifted off ground.

Roofs and some walls torn off well-constructed lesys$rains

F3 158 - 206 Severe overturned; most trees in forest uprooted; heavy lféed off the ground
and thrown.
Fa 207 - 260 Devastating Well-constructed houses leveled; structures withkifeundations

blown away some distance; cars thrown and largsitessgenerated.
Strong frame houses leveled off foundations andosaway ;
F5 261 - 318 Incredible automobile-sized missiles fly through the air icess of 100 meters
(109 yards); trees debarked; incredible phenomethaeeur.
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Previous Occurrences — Tormado Events

NOAA’s NCDC records tornado event data for Rengse@ounty from August 1973 to May 2010, and
records nine tornados in the county in this periddhe database lists one of these events as la®d r
FO, five rated F1, and three rated F2. The dancagsed by these events resulted in more than $10.6
million in property damage and one injury, and keations and tracks recorded for these events are
shown in Figure 3a.4.

The SHELDUS database lists two additional tornagints in Rensselaer County occurring in 1961 and

1980, but attributes less than $13,000 damagestah tio these events, and includes no supplemental
information regarding magnitude, location, or imigacA summary of all tornados recorded by the two

primary data sources described above is presenieabie 3a.7.

Table 3a.7

Recorded Tornado Events in Rensselaer County

Date Affected Areas Magnitude Regerese Prciperty
Damage
8/25/1961 Not recorded Not regorded $114
8/28/1973 Town of Pittstown F2 $25,000
8/27/1974 Town of Pittstown F1 $25,000
7/11/1980 Not recorded Not recorded $12,500
11/16/1989 Town of Hoosick FO $25,000
5/2/1992 Town of Berlin F1 $25,000
5/2/1992 Town of Berlin F1 $250,000
4/27/1994 Town of Hoosick F1 $50,000
5/31/1998 Town of Schaghticeke; Town of F2 $10,000,000
Pittstown, Town e@f Hoosick
5/31/1998 Town of Schodack; Town of Nassau F2 $175,000
7/21/2003 Village of Nassau, Town of Schiodack, F1 $50,000
Town/Village of Schaghticoke

*May include damage incurred outside Rensselaer {oun

+Listed as two separate events:at the same lodayiciCDC: As well as different damage totals, NCBEISD lists different path
lengths and widths for each tornado. SHELBUS kssingle tornado occurring in the town of Berlmtbis date with damages
of $50,000 attributed.

The available descriptions of the impacts of thandado events recorded by the NCDC database are
presented following Figure 3a.4.
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Figure 3a.4: Locations and Tracks of Tornados Recordedemsselaer County
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May 31, 1998

During the morning hours of May 31, a strong lowegsure system over the upper Great Lakes
pushed a warm front across eastern New York andeweslew England, and several lines of
severe thunderstorms formed ahead of an approachidgront. This resulted in two tornados
that caused damage in Rensselaer County. Théofirgtdo touched down west of Mechanicville
in Saratoga County and intensified to F3 beforessing the Hudson River into the Town of
Schaghticoke in Rensselaer County and decreasirap t62. The tornado tracked across the
Town of Schaghticoke and just brushed the Villagé&ohaghticoke to the north. Czub Grain
Farm on Verbeck Avenue was heavily damaged. it tbédowed the Hoosic River as it crossed
the Village of Valley Falls and into the northerorfion of the Town of Pittstown to Millertown.
At this point the track became discontinuous aerditkensity decreased to an F1. In the Town of
Hoosick the path became continuous again and isete#o an F2. Several farms suffered
extensive damage including Lakeland Dairy Farm wtae60 ton silo and barn were leveled. The
tornado then tracked from extreme northeast Reamiselounty to Bennington County in
southern Vermont where it quickly decreased to haffer.gcrossing the border. Governor Pataki
declared a State of Emergency in Saratoga and BlaassCounties. In Rensselaer County
approximately 50 to 60 homes and businesses: waragid or destroyed, and substantial
damages to treed/forested areas were incurred.eiRoas not restored to parts of this region for
three to four days. Approximately 70 injuries egedrwith this‘tornado but no one was killed.

May 31, 1998

The second tornado generated by the weather systationed above tracked across southern
Rensselaer County. This tornado first:touched dowrPalmer Road about two miles east of
Interstate 90 in the Town of Schodack. The tornamdwved due east and passed just south of
North Schodack then tracked east northeast tofliBorners on the south shore of Burden Lake.
The damage path continued'in this direction to Pkad before it dissipated at Alps Mountain.
This tornado destroyed three barns, damaged séharads and produced extensive tree damage
along its path. This event. resulted..in the deti@maof disaster DR-1222, under which
Rensselaer and neighboring counties were eligdsiéuhding under the FEMA Public Assistance
Grant Program.

July 21, 2003

A large upper air trough dug across the westeraiGrakes on Monday, July 21. At the surface,
a deep low pressure area moved across the eastean Iakes, driving a warm front across
eastern New York and adjacent New England. Thbesiame very unstable in the warm air mass
behind the front. The combination of the unstalileaad strong wind shear aloft, produced the
most significant severe outbreak of the seasorsadhe region, and the largest tornado outbreak
since May 31, 1998. This storm spawned a long-Isigdificant tornado which initially touched
down in southeastern Greene County, and produaiscantinuous path of 17 miles in Greene
County, 12.2 miles in northwestern Columbia Couatyd 4.8 miles in southern Rensselaer
County. The tornado left a swathe of destructiariuzhing hundreds, if not thousands of trees
uprooted and snapped away, along with lots of pamertelephone wires. Many roads in each of
these counties were impassable due to debris.iFBhednfirmed touchdown as an F1 in the town
of Palenville, Greene County and remained at thagmtude when it touched down near the
Village of Nassau in Rensselaer County, near Ra0teThe average width of the twister was
between 75 and 100 yards and a discontinuous gadithl of more than four miles. More homes
and a garage were severely damaged but no inpwees reported. The roof on the Agway was
blown off and a gazebo landed across the statevaighn a pile of splintered wood. The NWS
Survey team noted that the twister had multipldis®es in this area and additional straight line
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damage was also noted in the same town. The lasihdowns were in the town of Schaghticoke
with an F1 rating.

Core Planning Group members also report a tornddminown magnitude which affected the Park
Avenue/McClellan Drive area of the Village of Nassa

Probability of Occurrence — Tornado Events

The historic record suggests that a tornado ococerdn Rensselaer County is of moderately low
probability, since 11 tornado events have beemnnitdeély recorded by NOAA and SHELDUS in
Rensselaer County in the last 50 years, which gaesistoric occurrence rate of 0.22 per year. The
National Severe Storms Laboratory has published @dtich suggests that the annual probability of
tornado occurrence in the Rensselaer County arbatveeen 0.2 and 0.4 per year, as shown in Figure
3a.5, below. This is supported by the New Yorkegaan, which includes a figure sourced from the
U.S. Geological Survey mapping tornado risk acrtss continental United States. This figure
(reproduced below as Figure 3a.6) indicates thasB&aaer County:lies outside the areas of “Highk'Ris
within the continental USA.

Based on the available data, it can be stateduhide tornados of magnitude FO or F1 may occur with
Rensselaer County within the foreseeable futuee ptiwbability of occurrence is significantly lesam
one per year, and most likely to be in the ordesref every 15 years or So.

Figure 3a.5: National Severe Storms Laboratory Tornado: Prolbgbili

Tormado Days Per Year (1980-1599)
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Figure 3a.6: Tornado Risk Areas in the Continental USA

Tornado Risk Areas in the Continental United States

Rensselaer County
WA

Tornado Risk

Note: There was no data
provided for Alaska and
Hawaii.

ITS Mapping and Analysis Center
Source: United States Geological Survey Washington, DC
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Lightning
Description — Lightning

Lightning is a discharge of electrical energy rérsgiifrom the buildup of positive and negative djes
within a thunderstorm, creating a “bolt” when thalthup of charges becomes strong enough. Thié flas
of light usually occurs within the clouds or betwede clouds and the ground. A bolt of lightniragnc
reach temperatures approaching 50,000 degreesrRelireLightning rapidly heats the sky as it flash
but the surrounding air cools following the boThis rapid heating and cooling of the surroundiirg a
causes thunder. On average, 73 people are kilel year by lightning strikes in the United States.

Location - Lightning

Rensselaer County is located in a region of thetcpuhat is susc
as susceptible as southeastern states. Figuralaws a lightni
2000 based upon data provided by Vaisala’s U.Soh&tLight
map indicates that the planning area can expecozipate
per year (approximately 3-5 lightning flashes prase mi

ptible to lightning strikes, thbunot
ash density map for the yel96-
Detection Network (NLDR). The
tning flashes per square kiloenet

Figure 3a.7: Lightning Flash Density — Contiguo

Rensselaer County
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NOAA mapping presented in Figure 3a.8 also shoasRensselaer County is located in a region that
experiences approximately 20 to 30 thunderstorrs gay year. By comparison, approximately one third
of the contiguous United States experience fewerdir days, while some areas of the southeastern
United States experience more than 70 thunder prygear.
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Figure 3a.8: Mean Annual Thunder Days — Contiguous United States
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Extent - Lightning

sl equally susceptible to lightning strike. i&/h
rtiwst common location for lightning fatalities and
hes, golf courses and other recreational areas.

Essentially all areas of Rensse
lightning occurs randomly anyw
injuries to people is in open

Previous Occurrences

NOAA records that New has experiencedfifth most deaths from lightning in the United
States from 1959 to 1994. DC database reckkdightning events in Rensselaer County since
July 1994, causing $286,000 in property damages ldndhjuries. The details and descriptions of

damages given for these events are as follows:

August 16, 1996
Lightning burned a single story barn to the groim@ittstown. Tools and recreational vehicles
were lost in the fire. Damages were estimate 5,080.

July 6, 1999
Lightning struck several buildings in the City ofesselaer, causing damage estimated at
$10,000 in total.

July 6, 1999
Lightning struck a home in Hoosick, which resuliednuch of the house being gutted by fire.
Damages were estimated at $70,000.
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July 4, 2001
Lightning struck a house in Schaghticoke producimigor damage (estimated at $25,000) and at
least one injury.

June 5, 2002
Lightning struck a barn in Brunswick, causing sfigaint damage (estimated at $50,000) to that
structure.

July 1, 2004

Lightning struck a place of business in Brunswitko minor injuries occurred; one due to
smoke inhalation, and another due to a firefigfa#ing off a ladder. Damages were estimated at
$1,000.

July 8, 2004
Seven people sent to hospital with injuries whehttiing struck a softball field in Wynantskill in

the Town of North Greenbush

July 8, 2004
A house was struck by lightning in the town:of. Sgiticoke. Damages were estimated at

$5,000.

July 2010
A direct strike to the Rensselaer County Burealdudilic Safety building damaged in July 2010
damaged equipment and required temporary operaiginsf the BPS trailer for several days.

The SHELDUS database records.an additional 59nliggtevents in the county between April 1961 and
July 2004, causing almost $2.86 milliony in damag&ince the SHELDUS database does not provide
descriptions or locations of the impacts of indixatievents, the NCDC descriptions above will seffio
illustrate the effects of the high:wind hazard ianRselaer County, and the SHELDUS data has been
primarily used in the estimation of potential’daema@rising due to extreme winds in Section 3c.

Core planning group members also report that thenTidall telephone system in the Town of Grafton
was recently destroyed by a fightning strike.

Probability of Future Occurrences — Lightning

The probability of occurrence for future lightniagents in the planning is certain. According toAQ
Rensselaer County is located in an area of thetigotlnat experiences an average of one to tworlight
flashes per square kilometer (three to five lighgrflashes per square mile per year - in the artigf000

to 3,300 strikes per year over the 22 jurisdictiamsthe planning area). Given this frequency of
occurrence, it can be expected that future ligigteivents will continue to threaten life and causeabe

to property and communications equipment througtir@iCounty.
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Winter Storm / Ice Storm
Hazards Associated with Winter Storm / Ice Storm

Severe winter storms are particular types of evehtgy are characterized by the hazards of higlalsyi
extreme cold, heavy precipitation (in the form obw and/or ice), and sometimes wave action, coastal
erosion and flooding. Winter storm and ice stoumrgs are discussed in general terms in this seotio
the document; while specific hazards such as figpdnd erosion are discussed elsewhere in the plan.

Description — Winter Storms / Ice Storms

Winter storms consist of cold temperatures and )wsaoew or ice. Because winter storms are regular,
annual occurrences in Rensselaer County, theyamsidered hazards only when they result in damage t
specific structures and/or overwhelm local capddslito handle disruptions to traffic, communicasio
and electric power.

Winter storms and ice storms typically occur in N¥wark from' late October until mid-April. Peak
months for these events for Rensselaer Countytafpd isdictions are December through March.

Statewide, according to NOAA data average anni@aVll ranges from' a low of approximately 10 — 20
inches in the New York City / Long Island area,oi@r 200 inches in the north of the State, in the
Adirondack Mountains. For Rensselaer County, FEgBa.9. indicates that average annual snowfall
ranges from 40 to 80 inches per year, while the NM8. reports that the average annual snowfall fer th
County overall is 64.5 inches, the 37th highegh@'state. This can vary greatly from one yeahé¢o
next, particularly if several major extended-pergdrms impact the area (during which snowfall lfota
can approach or exceed annual averages).

Freezing rain is another common manifestation oftevistorms: This occurs when precipitation that
begins as snow at high altitude melts'as it f&ll®ugh zones with an air temperature above fregzing
before encountering a-colder layer prior to groungact, causing it to freeze on contact with angob

it encounters at ground level. Freezing rain fesly causes travel problems on roadways, bredks of
tree limbs and brings down: power. and telephoneesabRensselaer County lies within an area which
experiences an average of 18t0:21 hours of frgeaim per year, which is higher than most otherar

of New York State (See Figure3a.10). Freezing magomparatively uncommon in the USA outside the
northeastern states.
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Figure 3a.9: New York State Snowfalls

Annual Snowfall Normals
1971-2000

Rensselaer County '

Location — Winter Storms

All of Rensselaer County is exposed to winter stoand ice storms and generally no single jurisaficti

in the County is more likely to experience compasef winter storms such as heavy snow and freezing
rain than any other; however, the effects of th@smomena on individual communities may vary with
location; the more rural jurisdictions in the Cguabuld be expected to be impacted more by heamsy sn
and freezing rain due to access transportatioresssund distances from major population centers and
additional emergency response resources.
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Figure 3a.10:Freezing Rain Zones Nationwide
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Extent — Winter Storms_/ice Storms

A severe winter storm can adversely affect roadyalties, business activities and can cause d¢fss
life, frostbite, or freezing. The most common effef winter storms and ice storms is traffic aecis,
interruptions in power supply and communicationsg ahe failure of inadequately designed and/or
maintained roofing systems. Power outages andeetywes below freezing for extended periods of
time can cause pipes to freeze and burst. Hepojpulated areas tend to be significantly impacted b
losses of power and communications systems duevimed lines. Distribution lines can be downed by
the weight of snow or ice, or heavy winds. Whembk and lines fall on roadways, transportationesut
can be adversely affected and buildings and autidesoban be damaged. Heavy snow loads can cause
roof collapse for residential, commercial, and sidial structures in cases of inadequate desig/foand
maintenance. Severe winter storms can also catsese/e coastal flooding, coastal erosion, andevav
damage. If significant snowfall amounts melt qlyicknland flooding can occur as bankfull conditgon
are exceeded or in areas of poor roadway drainage.

The severity of the effects of winter storms and &orms increases as the amount and rate of
precipitation increase. In addition, storms witlow forward velocity are in an area for a longaration

and become more severe in their affects. Storatsaite in full force during the morning or eveningh
hours tend to have their affects magnified becansee people are out on the roadways and directly
exposed.
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The magnitude of a severe winter storm or ice sttambe qualified into five main categories by é¢ven
type, as shown below:

Heavy Snowstorm Accumulations of four inches or more of snowaisix-hour period, or six
inches or more of snow in a twelve-hour period.

Sleet Storm Significant accumulations of solid pellets whiohm from the freezing of raindrops
or partially melted snowflakes causing slipperyfates posing hazards to pedestrians and
motorists.

Ice Storm Significant accumulations of rain or drizzle d@ng on objects (tress, power lines,
roadways, etc.) as it strikes them, causing slipparfaces and damage from the sheer weight of
ice accumulation.

Blizzard Wind velocity of 35 miles per hour or more, teargtures below freezing, considerable
blowing snow with visibility frequently below onesgrter mile prevailing over an extended
period of time.

Severe Blizzard Wind velocity of 45 miles per hour, temperatuoéslO degrees Fahrenheit or
lower, a high density of blowing snow with visibjlifrequently measured in feet prevailing over
an extended period of time.

Previous Occurrences — Winter Storms / Ice Storms

In Rensselaer County, severe winter snow and @eistare considered normal and expected. A review
of the New York State Hazard Mitigation Plan in pmtion with data from NOAA and FEMA shows
that Rensselaer County has been spegyfficeiuded in three snow- or ice-related declaredstisrs and
one snow- or ice- related emergency declaratiodegaled in Table 3a.8.

Table 3a8

Winter Storm Disaster/Emergency Declarations Affedhg Rensselaer County
(Source: NYSEMO / FEMA)

= B e
DR-1827* | Severe Winter Storm (12/11—2?)/045/32—022/31/2008 Public Assistance
DR-1083 Blizzard W7l 119/35/—1915/931996) Public Assistance
DR-801 Severe Winter Storm (111(/)/14(;/11998877) Public Assistance
EM-3173 Snowstorm (12/25/22%8/228013;3/2003) Public Assistance

*Initially declared an emergency (EM-3299) on 12208/8.

In addition to this information, the NCDC databde#ds detailed snow and ice events for Rensselaer
County from January 1993 (when detailed NCDC rexbetyin) to May 2010, and a review of the NCDC
database yielded 106 significant snow and ice svesported as having affected Rensselaer County
during this period. These events are reportea s lbesponsible for property damage totaling ntioag

$20 million, although this includes damage repoitedounties besides Rensselaer County that were
affected by the same events. Details and desurgptor some of the events are as follows:

October 4, 1987

What was at the time the earliest winter storm erord for Albany, this unusual snowstorm
covered the Capital Region with 6-12 inches of veeavy, wet snow. Though not unusual in
terms of its snowdepth, this storm caused tremendaumage as the weight of its heavy, wet
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snow fell on trees in full leaf, downing limbs apdwer lines and leaving many areas without
power for several days. The storm resulted in #dadation of disaster DR-801.

March 12-13, 1993

What has sometimes been termed the “Storm of tmeu€e or the “Great Blizzard of 1993” was

a massive storm which, at its peak, stretched fé@nada to Central America. Its impacts were
felt up and down the US east coast, where hurriéame winds and upwards of a foot of snow
combined with storm surge and scattered tornadotal US damages from this storm were
estimated at $6.6 billion. In nearby Albany, 27 hes of snow were reported. Impacts in
Rensselaer County noted by Core Planning Group reesriticluded heavy snow accumulations,
high winds, tree damage, power outages, limited p@ssage, and various parking restraints. The
storm resulted in Federal emergency declaration3&pIz.

December 31, 1994

A mixture of snow and freezing rain occurred acroagch of eastern New York creating

treacherous traveling conditions on New Years Evéhe Capital District area alone hundreds of
accidents occurred as roadways became ice covénedicy conditions forced the closure of

several major highways and several of the accideadsfatalties.

January 12, 1996

Heavy snow fell across much of eastern New. Yorkepiéor the ¢central Mohawk Valley Region.
Specific snowfall totals included 12 inches in TrayRensselaer Countyhe storm resulted in
the declaration of disaster DR-1083 under whichgRelaer County became eligible for funding
under the FEMA Public Assistance Grant Program.

December 6, 1996

Heavy snow fell over easternn New York. The wetvsmmwned trees and power lines which
resulted in power outages. for several thousancowss. Specific snowfall totals included 8
inches at Averill Park in Rensselaer County.

March 31, 1997

Heavy snow fell-over eastetn New York from the Maka/alley southward. Snowfall amounts
were highly elevation dependent. Snowfall exceedlézbt in many mountain locations. Specific
snowfall totals included 15 inches at the Albanypait and 11 inches at Poestenkill in
Rensselaer County. The wet snow brought down maegtand power lines causing widespread
power outages and many road closures and many sesaded without power for several days.
In the Capital District, 50,000 customers lost powe

January 13, 2000

A band of moderate to heavy snow fell across Sdafimhtne northern portion of Schenectady,
much of Albany and western Rensselaer countieswfadl in this area ranged from seven to 11
inches of snow fell in the aforementioned areahwitne inches at Brunswick in Rensselaer
County. There were closures of numerous schoolgedss some businesses.

February 5-6, 2001

A swath of heavy snowfall, accumulating seven iscteemore fell across much of eastern New
York. A stripe of very heavy snow fell across pons of the Mid Hudson Valley and Taconic
Hills. In these areas, snowfall rates exceededifmltes per hour during the height of the storm,
which took place during the later afternoon ho&tephentown in Rensselaer County was buried
with 20.3 inches. The storm closed many schoolssante businesses.
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December 6-8, 2003

Snow began in the mid Hudson Valley very early &ty morning, and covered the whole
region by late in the day. A band of heavy snowhwates up to 3 inches per hour, settled over
the Taconics for awhile on Saturday afternoon theooevening hours. The storm lasted about 30
hours. By the time the low pressure had moveddcetist, a general swath of one to two feet of
snow had fallen across the region. Unusually higioants fell east of Albany in Rensselaer
County with 32 inches noted at Averill Park andtoB9 inches at West Sand Lake. The storm
caused numerous flight cancellations at Albanyri@gonal Airport. Many localities declared
snhow emergencies. There were quite a few vehiagladents but most were minor.

December 25-26, 2003 and January 3-4, 2004

Back-to-back severe snowstorms blanketed much of Merk State. This resulted in a FEMA
emergency declaration EM-3173hd declaration allowed state and local governmeanig,
certain private non-profit organizations in the ntes to apply for federal assistance to
fund 75 percent of the total eligible costs of e nt; eontracts, and personnel overtime
related to emergency services in dealing with thews The State of New York was
responsible for 12.5 percent of the eligible castsl applicants funded the remaining
12.5 percent.Federal assistance provided to Rensselaer Coudtysamunicipalities as a result
of this declaration totaled nearly $800,000..Colanfing Group members recalled heavy snow
accumulations, high winds, tree damage, power:estagmited road passage, and various
parking restraints as a result of these events.

December 11-12, 2008

A significant wintry mix of snow, sleet and.freegirein fell, beginning Thursday afternoon, and
ending midday Friday. Snow:and sleet accumulatar® to 6 inches fell. In addition, freezing
rain, with estimated accretions' in excess of orle diaan inch, led to numerous downed tree
limbs, trees and powerline$otal ice accretion from freezing rain ranged fraround one half

of an inch, up to one inch across portions of tapi@l District and the Berkshires. The ice storm
resulted in widespread damage to trees and respikaver outages across eastern New York,
where an estimated 220,000 utility customers lostgy. Many schools and businesses were shut
down for several days due to the loss of power, iamghssable roads from extensive fallen
debris, resulting in significant economic and stadienpacts. States of emergency were declared
across large portions ‘of eastern New York. The dgtrtiit areas were within the immediate
Capital District, across.Albany and extreme south®aratoga Counties, as well as across the
central and southern Taconics, from central ReasseCounty into Columbia County and
northern Dutchess County. Bitterly cold temperatuatiowed in the wake of the storm Saturday
and Sunday, compounding the power outages acressdion. Numerous warming shelters were
setup to assist those who were without power aad fibe storm resulted in the declaration of
disaster DR-1827, under which Rensselaer Counsivied more than $600,000 in funding from
the FEMA Public Assistance Grant Program.

January 1-3, 2010

A powerful storm formed in the Guif of Maine on Galay, January 2nd and moved gradually
westward toward the northern New England coastr@ayunight into Sunday, January 3rd,
bringing a widespread snowfall to east central Nank along with blustery conditions, resulting

in blowing and drifting of the snow. Snowfall tatalere generally 6 to 16 inches, with up to 2
feet across portions of Washington and easternde&@s counties.
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In addition to the events listed by NCDC, the SHEL®database lists a further 107 winter storm events
affecting Rensselaer County since January 196Qvfach all but four were recorded before 1993) to
which slightly under $30 million in property damageas attributed. Since the SHELDUS database does
not provide descriptions or locations of the impaaft individual events, the NCDC descriptions above
will suffice to illustrate the effects of snow aicg in Rensselaer County, and the SHELDUS data has
been primarily used in the estimation of poterd@hages arising due to winter storms in Section 3c.

Probability of Occurrence — Winter Storms / Ice Stams

This plan aims to assess the probability of futweurrences of severe snowfalls and ice stormsrmg

of frequency based on historical events. Usingltiséorical data presented above, and the primary
generic descriptions of the events recorded byN@®C as having affected Rensselaer County, Table
3a.9 summarizes the occurrence of winter stormtewvemd their annual occurrence: Rensselaer County
and its municipal jurisdictions have experience® t6corded significant winter storms / ice storms
between 1993 and 2010, — an average of 5.7 eveni&ar.

Winter storm events will remain a very frequent wcence in Rensselaer County, and the probability o
future occurrences in the County is certain, batithpacts:of'snow and ice storms are more like lgeto
mayjor disruptions to transportation, commerce dedtdcal power as well-as significant overtime twor
for government employees, rather than large seapepy damages and/or threats to human life and
safety.

Table 3a.9

Occurrence of Winter Storms/Ice Storms, RensselagCounty (1993 — 2010)
(Source: NOAA’s NCDC Storm Events Database)

Type * Total Average Annual Number of
Number of Events Events
Freezing Rain 3 0.2
Heavy Snow 35 2.1
Ice Storm 3 0.2
Winter Storm 59 3.5
Snow/freezing rain 7 0.4
Total 106 6.3
* Event Type Definitions
Freezing Rain: Rain or drizzle which falls in ligform and freezes on impact with cold surfacefotm a glaze on the
ground and exposed objects.
Heavy Snow: Snowfall of 6 inches or more in 12rba@u less, or 8 inches or more in 24 hours or less
Ice Storm: Accumulations of 1/4 inch or more eéfring rain.
Winter Storm: Combination of two or more of thBofwing winter weather events; heavy snow, freezig, sleet and

strong winds.
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Dam Failure

Description — Dam Failure

Dam failure is the breakdown, collapse or othedufai of a dam structure characterized by the
uncontrolled release of impounded water that resumitdownstream flooding. In the event of a dam
failure, the energy of the water stored behind exesmall dam is capable of causing loss of life and
severe property damage if development exists doaaust There are varying degrees of failure, and an
unexpected or unplanned dam breach is consideretype of failure. A breach is an opening throagh
dam which drains the water impounded behind itcoAtrolled breach is a planned, constructed opening
and not considered a dam failure event, while aontnolled breach is the unintentional dischargenfr
the impounded water body and considered a failure.

Dam failure can result from natural events, humatué¢ed events or a combination of the two. Natural
occurrences that may cause dam failure includecaumes, floods, earthquakes and landslides; human-
induced actions may include the deterioration effsundation or the.materials used in dam constnuct

In recent years, dams have also received consiglenadre attention in the emergency management
community as potential targets for terrorist acts.

Dam failure presents a significant potential faaditer, in that significant.less of life and prapevould

be expected in addition to the possible loss ofgyosnd water resources. The most common cause of
dam failure is prolonged rainfall that producesodlimg.” Failures due to other natural events sich a
hurricanes, earthquakes or landslides are.signffik@cause there is generally little or no advance
warning. The best way to mitigate dam failure lisotgh™ the proper construction, inspection,
maintenance and operation of dams, as well as amaing; and updating Emergency Action Plans for use
in the event of a dam failure.

The New York State Department of Environmental @ovestion (NYSDEC), the body responsible for
dam safety and regulation in the State of New Yolkssifies the hazard potential of dams using four
categories, shown in Table*3a.10.
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Table 3a.10
Dam Hazard Potential Classifications

NYSDEC Classification Description
Class "C" or "High Hazard" A dam failure may result in widespread or seriius
damage to home(s); damage to main highways,

industrial or commercial buildings, rairoads, amd/
important utilities, including water supply, sewage
treatment, fuel, power, cable or telephone infradtrre;
or substantial environmental damage; such thatase
of human life or widespread substantial economnis s
likely.

Class "B" or "Moderate Hazard' A dam failure may result in damage to isolateanhs,
main highways, and minor railroads; may result He t
interruption of important utilities, including wate
supply, sewage, treatment, fuel, power, cable| or
telephone infrastructure; and/or is otherwise liked
pose the:thigat of personal injury and/or subshhpnti
economic, loss or substantial environmental dam;
Loss:0f human life'is.not expected.

Class "A" or "Low Hazard” A.dam failure is unlikely to result in damage toytring
more:. than isolated or unoccupied buildings,
undeveloped lands, minor roads such as town ortgqun
roads; ‘is:unlkely to result in the interruption |of
important “utilities, including water supply, sewage
treatiment; fuel, power, cable or telephone infradtrre;
and/or “is otherwise unlikely to pose the threat| of
personal injury, substantial economic loss or safl
epvironmental damage.

Class "D" or "Negligible or No Hazard" "A dam that has been breached or removed, or hlesl fai
or otherwise no longer materially impounds watersa
dam that was planned but never constructed. ChBSg
dams are considered to be defunct dams pdsing
negligible or no hazard. The department may refain
pertinent records regarding such dams.

Location and Extent — Rensselaer County Dams

For the purpose of this analysis, the NYSDEC dataleas evaluated for any dams listed in Rensselaer
County (96 in total). As well as those dams lidtgd\NYSDEC as located within Rensselaer County, the
database also records four locks on the Hudsorr Riveeighboring Saratoga County (Lock C-1 Dam at
Waterford, Lock C-2 Dam at Mechanicville, Lock CB&am at Mechanicville, and Lock C-4 Dam at
Stillwater). Although these structures are recdrdg NYSDEC as located in Saratoga County, since
they span the river between Rensselaer and Sar@tgdies it has been assumed that breach ordailur
of the structures would have impacts on both sidebe river and hence all have been evaluateben t
risk assessment. Of these 100 dams, 10 are Edsa# High Hazard Potential (C), 17 are classé#isd
Moderate Hazard Potential (B), 48 are classifiedl@s Hazard Potential, and 21 are Negligible, or No
Hazard Potential (Class D - dams classified asMdaard’ indicate dams that are not built or no é&ng
function as dams). The NYSDEC also includes aritiaddl dam in the County for which no hazard
code is assigned, but due to the small size ard hgation of this structure, Class A/lLow Hazaesh
been assumed. Table 3a.11 presents details ftsralf affecting Rensselaer County classified dmgbf
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or moderate hazard by the NYSDEC, and the locadfoall relevant high and moderate hazard dams
recorded in the NYSDEC inventory of dams is preseit Figure 3a.11.

A Word about the Hudson River Locks

In the study area there are four locks on the Huéeer which are classified as dams by the NYSDEC.
They are Lock 3 in Mechanicville (C- high hazardpck 2 in Mechanicville (A-low hazard); Lock 1 in
Waterford (B-moderate hazard); and the Federal lindkoy (B-moderate hazard). Additionally, Lock 4
(A- low hazard) lies just upstream of the Countysthern boundary in Stillwater. Locks 1 throughré
owned and operated by the NYS Canal Corporatioth ta@ Federal Lock is owned and operated by the
US Army Corps of Engineers. Dam inundation mappiras requested for moderate and high hazard
dams (Lock 3, Lock 1, and the Federal Lock). Dammdation mapping for Lock 3 was provided by
NYSDEC and is illustrated graphically in Figure B&- Mapping for Lock 1 was requested but not
available at the time of the plan preparation. RMSDEC has indicated that no inundation mapping has
been prepared for the Federal Lock in Troy. The BES provided an excerpt from the Emergency
Action Plan that on file for this lock, prepared Ajpany Engineering Corporation (May 2010), which
states”...discharge due to a major failure of the projectustires would be restricted to levels that
would not exceed average flow for the river sectiBailure under either “fair weather” or flood
conditions will not significantly alter water leeelthat occur under normal seasonal flow and flood
conditions. This situation does not warrant thegamation of inundation:maps and none are provided [
the EAP] at this timé.
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Table 3a.11

Moderate and High Hazard Potential Dams — Renssela€ounty
(Source: NYSDEC)
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Maximum Dam NYSDEC EAP
Dam Name Municipality River/Stream Owner Storage Height Hazard on
(Acre-Feet) | (Feet) Potential File
Wright Lake Dam City of Troy Piscawan Kill City @froy 129 46 C Y
Bradley Lake Dam City of Troy Piscawan Kill City ©foy 215 50 C* Y
Martin Dunham Town of . NYS Parks & %
Reservoir Dam Grafton Quacken Kil Recreation 4,500 59 c
Mill Pond Dam Town of T_R-Quacken NYS Pa_rks & 173 12 c
Grafton Kill Recreation
Second Pond Dam Town of TR-Quacken NYS Pa_rks & 415 9 c
Grafton Kill Recreation
Town of TR-Quacken NYS Parks &
Long Pond Dam Grafton Kill Recreation 1,702 9 c
Town of
Tomhannock Pittstown / Tomhannock .
Reservoir Dam Town of Creek City of Troy 56,600 68 c Y
Schaghticoke
lﬁfl?&ifn / Brookfield
Johnsonville Dam Town of Hoosic River Renewable 6,430 39 c* Y
Schaghticoke Power
Quackenderry City of Quackenderry | City of 47 17 c v
Creek Dam Rensselaer Creek Rensselaer
Lock C-3 Town Of. Hudson River N¥.S Canal-Cory 8,785 37 C
Schaghticoke
Black River Pond Town of Berlin | Black River NYS Pa_rks & 1,710 42 B
Dam Recreation
Camp Fire Girls Town of . Potter Creek Beverly:Dennis 4 9 B
Dam Poestenkill
Dyken Pond Dam Town of Berlirll Roesten Kill Rensselaer 3,273 20 B
County
| TR- .
Burden Lake Dam Town of Berlu|1 Wynanatskil City of Troy 7,600 24 B
Glass Lake
Glass Lake Dam I;I\(Ié n of Sand Wy nantskill Preservation 3,630 17 B
Corporation
Van Derheyden | Town of Piscawan Kill | 1oWn of 79 11 B
Reservoir Dam Brunswick Brunswick
Faith Mills Lower Town of Sand . Clifford Clark,
Dam Lake Wynantskil Harold Hackel 26 18 B
Nassau Lake
Town of Park
Nassau Lake Dam | Nassau/ Town| Valatie Kill a 550 10 B
Improvement
of Schodack L
Association Inc
Kane Dam I:l‘(’;n of Sand Wy nantskill Phillip V Caruso 50 25 B
Hastings Power Town of Sand Wy nantskil Rlcha_lrd w 22 22 B
Dam Lake Hastings
Rail Joint Mill Dam I;l‘(’;n of Sand Wy nantskill City of Troy 10 25 B
Lock C-1 Pleasantdale Hudson Rivef NYS Canal Corp 1,600 24 N
Troy Lock & Dam : : Green Island
#1 (Federal) City of Troy Hudson River Power Authoriy 8,200 20 Y
Hoosac School Dan Town_ of Pine Valley Hoosac School 103 25 B
Hoosick Brook
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Table 3a.11

Moderate and High Hazard Potential Dams — Renssela€ounty
(Source: NYSDEC)

Maximum Dam NYSDEC EAP
Dam Name Municipality River/Stream Owner Storage Height Hazard on
(Acre-Feet) | (Feet) | Potential File
. Town of .
Deep Kill Dam Schaghticoke Deep Kill Steve J Elsey 62 30 B
) Brookfield
. Village of .
Schaghticoke Dam Schaghticoke Hoosic River Renewable 1,150 28 B Y
Power
James Thompson | Village of Hoosic River Valley Falls LP 320 20 B
Dam Valley Falls
TR-
Town of L Babcock Lake
Babcock Lake Dam Grafton ?:Lrjgé(lz(iwssm Estates Inc 200 9 B

TR = Tributary of, * = USGS ‘M ajor’ dam

Of the 28 high and moderate hazard potential darmi@ble 3a.9, four have been classified by USGS as
“major” dams, which represents the most signifidaarard risk based on the potential consequencas of
dam failure. According to USGS, major dams aredesd as:50 feet:or more in height, or with a radrm
storage capacity of 5,000 acre-feet or more, dn witmaximum storage.capacity of 25,000 acre-feet or
more. The largest dam in the County measureddmage is the Tomhannock Reservoir Dam, which is
the only dam in the County to meet all three of ‘thjor” dam criteria. This dam is classified by
NYSDEC as of High Hazard Potential.

A method of estimating exposure to and potentssés from dam failure hazard which is acceptable fo
mitigation planning purposes uses data producexighr detailed dam failure inundation studies. Ehes
studies are often prepared by the‘owners of dailitiéscas part of their own Emergency Action Plans
(EAPs) and are kept on file .by :NYSDEC. Dam failuneindation studies have been previously
completed for all the high hazard dams in:Tabled 3axcept for the Tomhannock Reservoir. The
inundation area for the . Quackenderry Creek Dam was readily available electronically for
incorporation into the GIS parcelanalyses. Havean general, the inundation area extends from the
dam downstream to” Brgadway. From ‘the dam to then Riheet Bridge, downstream features are
characterized by a broad floedplain with steepeyadidewalls (approximately 500 feet wide and 206 f
deep). Detailed inundation mapping as presentgtbirEAP extends through an area of the City called
“The Hollow”, from the John Street Bridge downstreto Broadway in an area extending outward from
the creek banks for a distance of roughly 315 faedl, within which six road crossings and over 20
residences are reported. These dam failure iniondanaps are presented in Figures 3a-12 through 3a
19. Subsequent figures and tables also includentteerate hazard Schaghticoke Dam, since inundation
mapping was readily available for this dam.

It is recommended that Rensselaer County and amycipality potentially exposed to flooding caused
by dam failure investigate the development of iratimh mapping and response plans for dams where
none are available or where the existing mappirgutslated or lacking in detail as part of theirufet
hazard mitigation strategies.
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This Working Draft Submittal is a preliminary drefbcument and is not to be used as the basigflrdiesign, construction or remedial action,
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SECTION 3a - RISK ASSESSMENT: HAZARD PROFILES

Figure 3a.11: Rensselaer County Dams
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Figure 3a.12: Potential Area Affected by Failure of the Bradlegke Dam
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Figure 3a.13: Potential Area Affected by Failure of the WrightkeaDam
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Figure 3a.14: Potential Area Affected by Failure of Lock C-3 a¢dhanicville
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Figure 3a.15: Potential Area Affected by Failure of Mill Pond Dam
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Figure 3a.16: Potential Area Affected by Failure of Second PordrD

:f/ Fotertiz! Dam Failure Inundstion Ares
T second Pond
- Improved Property Parially Inundated by Fadure
Farcsta
r_':_T—' PAunicipal Boundaries
]'_"_] County Boundaries

W

0 025 035 1
Miles

SOLRGES: ESRI U S5 Countias, 2005; Ranssalarr County BRIS. Ranssalaar County Munizipal Bourdaries, 2008 Parzel data, 2010; Waterkadies: Civil
Drenamics, Inundation Limfs o Sscand Pond Cam, 2008

Multi-Jurisdictional Hazard Mitigation Plan — Rensslaer County, New York 35-47
ms Draft Plan -nizary 2011



Figure 3a.17: Potential Area Affected by Failure of Long Pond Dam
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Figure 3a.18: Potential Area Affected by Failure of Martin Dunh&aservoir Dam

)  Pittstowan
Schaghtcake

BErunswick

City of Tray

Forste "EZ_‘; =ofendial Dam Failure Inundation Araa

’ Cunham Rasarecir
- mprovad Property Fartially Inundatsd by Failure

-\- Flerth Sresnbush
Parcsls
r'_'l? “unicipal Boundaries
0 1 Z 4 _
I County Boundaries
e — |, . L] Gounty Boune

SCURCES: ESRI U 5 Crunfies, X005, Rensselaar Saurty BRIS Rensselaer County Muricizal Boundaries, 2006, Farcal data, 2013 Waterbedies; Civil Dynamizs Inundation Limits for Mardin Durnam Reserenir

Cam. 2007

Multi-Jurisdictional Hazard Mitigation Plan — Rensslaer County, New York 35-49

ms Draft Plan -nizary 2011



This Working Draft Submittal is a preliminary dredcument and is not to be used as the basigilrdesign, construction or remedial action, oleasasis for major capital decisions. Please be
advised that this document and associated delilesdibave not undergone internal reviews by URS.

Figure 3a.19: Potential Area Affected by Failure of Johnsonvéled Schaghticoke Dams
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The potential exposure to damage or loss causéallime of the mapped dams has been estimated using
GIS to compute the value of improved property thatotentially affected by the dam failure inundati
envelopes presented in Figures 3a.12 through 3a.T®e potential exposures are presented by
municipality in Table 3a.12.

Table 3a.12

Estimated Pote ntial Exposure of Improved Property ® Dam Failure
(Source: NYSDEC, Rensselaer County GIS)

Bradey Lake Dam
S Total Municipal Improved Exposed Improved Exposed Value as % of
e Value Value Municipal Total
City of Troy $4,097,481,40% $60,630,486 1.5%
Wright Lake Dam
S Total Municipal Improved Exposed Improved Exposed Value as % of
Municipality Value Value Municipal Total
City of Troy $4,097,481,40% $59,091,299 1.4%
Martin Dunham Reservoir Dam
S Total Municipal Improved Exposed Improved Exposed Value as % of
Munici pality Value Value Municipal Total
Town of Grafton $160,142,008 $1,482,528 0.9%
Town of Poestendkill $315,226,8719 $4,233,684 1.3%
Town of Brunswick $935,076,25D $64,222,781 6.9%
City of Troy $4,097,481,40% $567,727,201 13.9%
Mill Pond Dam
o Total Municipal Improved Exposed Improved Exposed Value as % of
AP 1) Value Value Municipal Total
Town of Grafton $160,142,008 $868,811 0.5%
Second Pond Dam
AfirmeetT Total Municipal Improved Exposed Improved Exposed Value as % of
Municipality Value Value Municipal Total
Town of Grafton $160,142,008 $1,226,164 0.8%
Long Pond Dam
AfirmeetT Total Municipal Improved Exposed Improved Exposed Value as % of
7 Value Value Municipal Total
Town of Grafton $160,142,008 $1,317,225 0.8%
Johnsonville and Schaghticoke Dams
S Total Municipal Improved Exposed Improved Exposed Value as % of
ey Value Value Municipal Total
Town of Pittstown $296,057,020 $3,402,111 1.2%
Town of Schaghticoke $393,627,712 $35,537,587 9.0%
Village of Schaghticoke $48,285,342 $7,729,737 16.0%
Village of Valley Falls $24,983,624 $3,446,668 13.8%
Lock C-3
S Total Municipal Improved Exposed Improved Exposed Value as % of
Municipality Value Value Municipal Total
Town of Schaghticoke $393,627,712 $2,492,302 0.6%

Note: Exposure has been estimated only for the/triglerate hazard dams affecting Rensselaer CoontyHich
adequate inundation mapping was readily available.

The proportion of structure values actually realias damage following a dam failure will dependu
depth and velocity of the floodwaters, which imtwvill depend on the hydrologic conditions leading
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to the failure. For a more detailed discussiothefderivation and use of improved property valseg,
Section 3b: Risk Assessment — Asset Identificadioth Characterization.

Table 3a.11 indicates that although there is coatpatly little development at risk of economic dayma
from a failure of the any of these dams when exq@d®f the total improved value in the municipadii
in which they are located, damages from an indafidiam failure event could still run into milliords
dollars.

Historical Occurrences — Dam Failure

In addition to the NYSDEC inventory, detailed inf@tion on dams nationwide is compiled by the
National Performance of Dams Program (NPDP) atf@dnUniversity. While the NPDP database
records much the same information as NYSDEC, @ aisludes a performance and event history for
each dam which includes descriptions of any safdated incidents that have occurred.

The NPDP database reports 2 dam safety incidemtsrraoy at:Rensselaer County dams since January
1978 and gives basic descriptions of the incidehtsir causes and impacts. While neither of the tw
incidents is recorded as having caused signifidantage .to ‘property. distant from the dams themselves
the details of the two incidents are included below

Schaghticoke Dam (Moderate Hazard), April 17, 1988:
Failure of the penstock. Four linear feet of the foot diameter penstock was completely torn away

(structural failure). Damage included etpsion oflesihill’ and embankment adjacent to the
powerhouse, spill of lubricating oil, tipped oveansformers, local power outage, flooding of the
powerhouse about three to four feet with mud; atersive damage to one of four generators.

Ida Lake Dam (Low Hazard); June 18, 1997:

The DIN indicates that the incident occurred-duditB-19/97. This incident involved the failure of

a drain, which was caused by age and a deteriocatgdition. The size of the breach was 4 feet wide
by 6 feet high. Damage included the silting of Reelsll. Belden Pond elevation dropped about 4
feet. Dam backwatered into pond. Loss of wetland.

Information received from CPG members mentions amdditional incidents in which flooding and
damage was attributed to dam failure: failure afaamn on Woods Brook caused damage and flooding in
the Village of Hoosick Falls in the 1920s, this etvenay have contributed to a project to remove ra da
and construct floodwalls in the village completgdhe US Army Corps of Engineers in 1952. Faibie
another dam on Quackenkill caused damage in thex DdBrunswick in the 1930s.

Probability of Occurrence — Dam Failure

The probability of a dam failure occurrence in Remiger County is relatively low due to routine
inspection, repair and maintenance programs caaugdy the NYSDEC, which serves to ensure the
safety and integrity of dams in New York and, threprotect people and property from the
consequences of dam failures. However, the péigsiti a future failure event is likely increasimyie

to aging dam structures that may be in need ofirepaeconstruction, and occasional problems eellab
private dam owners’ degree of cooperation witheStagulatory agencies.
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Drought

Description — Drought

The general term “drought” is defined by the US IGgioal Survey (USGS) as, “a prolonged period of

less-than-normal precipitation such that the latkvater causes a serious hydrologic imbalance.” As
stated in FEMA’s, “MultirHazard Identification andRisk Assessment” (1997), drought is the

consequence of a natural reduction in the amoupretipitation expected over an extended period of
time, usually a season or more in length.

According to the National Oceanic and Atmospher@dmistration’s (NOAA’s) Drought Information
Center, there are four types of drought:
- Meteorological Drought A measure of precipitation departure from normal
Agricultural Drought— When the amount of moisture in soil does not tntke needs of a
particular crop.
Hydrological Drought- When both surface and subsurface water sugpiebelow normal.
Socioeconomic DroughtWhen a water shortage begins to. affect people.

Meteorological droughts are typically defined bg tayel of “dryness” when compared to an average, o
normal amount of precipitation over a given perwfdtime.* Agricultural droughts relate common
characteristics of drought to their specific adtioal-related impacts (when the amount of moistare
soil does not meet the needs of a particular ¢rbjydrological drought is directly related to thigeet of
precipitation shortfalls on surface and groundwatgplies. Human factors, particularly changelaril
use, can alter the hydrologic characteristics @fagin. “Soeio-economic drought is the result ofewat
shortages that affect people and limit:the akibtgupply water-dependent products in the marketpla

Drought conditions typically do not cause.propel@ynages or threaten lives, but rather drought &ffec
are most directly felt by agricultural sectors. tiktes, drought may also cause community-wide ingac
as a result of acute watéer shortages {regulatayrestrictions, drinking water supply and salt wate
intrusion). The magnitude of such impacts coresladirectly with local groundwater supplies, reserv
storage and development .densities. In generalaatspof drought can include significant adverse
consequences to:

Public water supplies for human consumption

Rural water supplies for livestock consumption agdcultural operations
Water quality

Natural soil water or irrigation water for agricule

Water for forests and for fighting forest fires

Water for navigation and recreation.

The severity of these impacts depends not onlyhenduration, intensity, and geographic extent of a
specific drought event, but also on the demandsentydhuman activities and vegetation on regional
water supplies.
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Location and Extent — Drought

Droughts occur in all parts of the country and ay éime of year, depending on temperature and
precipitation over time. Arid regions are morecapible to long-term or extreme drought conditjons
while other areas (including Rensselaer County)l tenbe more susceptible to short-term, less severe
droughts.

Figure 3a.20 shows the Palmer Drought SeverityXiiB®SI) Summary Map for the United States from
1895 to 1995. PDSI drought classifications areetdam observed drought conditions and will rangenfr
-0.5 (incipient dry spell) to -4.0 (extreme drodghfccording to the PDSI map, Rensselaer County is

a zone that experienced severe drought conditietveden 5 and 10 percent of the 100-year perioshgluri
1895 to 1995. It can therefore be assumed thareedrought conditions are a relatively low risk fo
Rensselaer County. However, short term droughtless severity are more common and may occur
several times in a decade.

Figure 3a.2Q Palmer Drought Severity Index Summary Map feritnited States

Rensselaer County

" of time PDSI = 3

[l Less than 5%
[ 5% to 9.99%
1 10% to 14.9%
B 15% to 19.9%
. 20% or greater

While the extent of drought impacts for Rensse@eunty may include all of the issues listed above,
some of the most immediately quantifiable effedtsirought in the County are likely to be experieshce
by farmers, who can suffer heavy financial losses @ crop damage or loss. Figure 3a.21 shows the
extent, location and distribution of agriculturahdl across Rensselaer County, and Table 3a.1sese
breakdown of agricultural land by municipality bedsen land cover GIS data. It is evident from the
figure that a significant proportion of municipgliareas are devoted to agriculture in some form.
According to the USDA Agricultural Census of 20@re were 506 farms in Rensselaer County, with a
market production value of $37.5 million. Slighthore than half of this value is accounted for bk m
and other dairy products, with total crop salesoanting for almost 38%. The most significant reteat
category of produce is nursery, greenhouse anitdlarre, which in 2007 contributed more than $3.9
million to the total market production value, falled closely by vegetables, melons and potatoeh, wit
$3.8 million. According to the USDA Agriculturale@sus the County’s 506 farms occupy just over
85,000 acres (20% of the County land area), of whiound 39,000 acres are classified as harvested
cropland by the USDA Agricultural Census.

Multi-Jurisdictional Hazard Mitigation Plan — Rensslaer County, New York 35-54
ms Draft Plan -nizary 2011



This Working Draft Submittal is a preliminary drefbcument and is not to be used as the basigflrdiesign, construction or remedial action,
oras a basis for major capital decisions. Plebs@advised that this document and associated dehiles have not undergone intemal reviews

by URS.
SECTION 3a - RISK ASSESSMENT: HAZARD PROFILES

Figure 3a.21: Rensselaer County Agricultural Land

L -,
‘.ﬁlla:gﬂ af &-maQMMke

%’ a_cﬁamtuga b .

:!"'f“ ¢¢r.|nt:|r. H‘f_-

s o "." =
0 ?‘;!_‘— K
N i
- Yy . ST
Lo o A
PG S &
N & . \_’_'..
Yo L%
i r‘ﬁr‘f N
& -*"'}“;
oE 1Ty
-
.
#1 .
ﬁslhany
‘ Crt:fnl'Ftarﬂsalaer
L
cuurrur;y , <¥%
"_.' . " Eaat Grevanl:-uah I
gl 1 F' ;'
| & i
.Z.}_ T , .

+ F ) 3ot ! o ol ) il
@ y i [ i-r~*‘ s;h&m"ﬁk ¥ L
hé‘? vilage of 5 md " Ty ,ﬂm };,-uf,

-
Laﬁll_nfun—m-l-ludfunr L % "Naﬁ&au ﬂ'
IR }a#-‘"' #fé'
i % = 1

- g

| @, Cultivated Crops

P T A : Pasture/Hay
1 '_... 7 i f-..-' _-.-. ; ¥ - ;

458 by NY & PR ﬂ' Municipal Boundaries
) 12 _ ﬂ County Boundaries

Piles)

- w0
F% i
G 3
5 LW . :
SOURCES: EGRI U5 Counties. 2005 Rensselser Courdy BRIS, Rensselser County Muniipal Boundaries. 2008 LISGE MLCD Zone 65 Land Cover Layer,

2003

Multi-Jurisdictional Hazard Mitigation Plan — Rensslaer County, New York 3355
m Draft Plan -nizary 2011




Table 3a.13

Distribution of Agricultural Land in Rensselaer County
USGS NLCD Land Cover 2003, Lamont-Doherty Earth Gngatory (Crop/Pastureland Areas)

Cultivated Cultivated Pasture
Municipality T?E:Irg\ga Cropland Cropland Land* PastL(Jor/S) HE
(Acres) (%) (Acres)

Berlin, Town of 38,196 217 1% 2,604 7%
Brunswick, Town of 28,284 2,143 8% 6,809 24%
Castleton-on-Hudson, Village o 533 0 0% 13 2%
East Greenbush, Town of 15,713 559 4% 2,385 15%
East Nassau, Village of 3,031 1 0% 259 9%
Grafton, Town of 29,706 32 0% 805 3%
Hoosick, Town of 95( 0 0% 59 6%
Hoosick Falls, Village of 39,364 1,763 4% 14,564 37%
Nassau, Town of 25,597 134 1% 3,295 13%
Nassau, Village of 44 0% 13 3%
North Greenbush, Town of 12,103 139 1% 3,238 27%
Petersburgh, Town of 26,682 796 3% 1,582 6%
Pittstown, Town of 41,256 2,136 5% 13,249 32%
Poestenkill, Town of 20,73p 416 2% 2,544 12%
Rensselaer, City of 2,202 19 1% 67 3%
Sand Lake, Town of 23,088 353 2% 2,762 12%
Schaghticoke, Town of 32,507 4,793 15% 7,484 23%
Schaghticoke, Village of 64pD 6 1% 46 7%
Schodack, Town of 40,2413 2,339 6% 9,137 23%
Stephentown, Town of 37,280 385 1% 4,272 11%
Troy, City of 7,056 9 0% 332 5%
Valley Falls, Village of 307 7 2% 57 19%
Rensselaer County Total 425,915 16,246 4% 75,575 18%

Note: Some hay- or forage-producing‘pasturelantassified as:eropland by the USDA AgriculturainSes

Figure 3a.21 and Table 3a:13:indicate:that theampiadrought would be experienced most signifiyant
for crop farmers in the north western portion af @ounty, where the town of Schaghticoke has the
largest proportion of<and areas given over toicatied cropland, and for dairy farmers the impaotiig

be most significant in the:northern and westernspaifr the County, where several municipalities have
more than a quarter of their land areas given tvpastureland.

As noted by Core Planning Group members, droughditions could impact local water systems sourced
by both surface water and well water (both municgmal non-municipal). The magnitude or severity of
the impacts would be exacerbated in the casesfafceuwater sources, because groundwater tends to b
much more resilient to drought conditions.

Previous Occurrences — Drought

Historical occurrences of drought in Rensselaem@oloave been identified using the NOAA NCDC and
SHELDUS databases. The NCDC database records sigraéicant drought events which specifically
list Rensselaer County as an affected area singesau993, the point at which NCDC drought records
begin in New York State. Of these droughts, NCEBEbrds details relevant to Rensselaer County éor th
following events:

August — December, 1993:
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A prolonged period of drought starting in the summie1993 decimated much of the agriculture in
southern and eastern New York State. Countiesani by drought included Albany, Rensselaer,
Columbia and Greene. Estimates of feed grain lossafected counties were well over 40 percent
and in some cases nearly 100 percent. Especially Hiawere hay and corn crops as well as fruits
and vegetables. Total crop damages were estimat@80amillion across the affected area. The

SHELDUS database lists crop damages of more th@@,@30 specific to Rensselaer County for this
event.

August 1999:

August 1999 was the peak of the long term droughtss Eastern New York that began in July of
98. The fourteen month stretch, ending in Augusty sainfall and melted snowfall throughout the
region only tallying up to about 80 percent of natnmAt the Albany International Airport 35.41
inches of water equivalent was recorded from J888lthrough August 1999, compared to the thirty
year normal of 42.82 inches. The long term drowgimibined with the heat of the summer, resulted
in a drought warning across much of the region et ag a declaration of agricultural disaster. The
Mohawk Valley and Western Adirondacks were espgdigrd hit. The drought resulted in record
low levels of the Mohawk River, numerous forestdiracross the Adirondacks, and many wells going
completely dry. Most communities implemented voduptor mandatory water restrictions.

The SHELDUS database records two additional droegbnts affecting Rensselaer County in June —
July 1988 and June 1991, but does not record aayisder deseriptions beyond estimated crop damages
which were recorded as more than $1.8 million ak863000 for these events respectively.

During the course of general research, article®vi@nd in the New York Times which referred to an
“unprecedented” drought in 1907 and anothet. seagght in 1909 which threatened to cause serious
disruptions to the local milk supply. The New Y@tate Hazard Mitigation Plan also makes referémce

a “Statewide” drought event in O¢tober 1994, altono further details are given other than that thi
month equaled the driest month on record at Albany.

Probability of Occurre nce. = Drought

Based on NCDC and SHELDUS records, Rensselaer Cagt directly experienced 5 significant
drought conditions during.the 22-year period frof88 through 2010, or an average of 0.2 drought
events per year. This is consistent with Figur@@avhich suggests Rensselaer County is less poone
drought conditions than other parts of the regiddowever, Rensselaer County may experience an
increase in the frequency of drought conditionghé foreseeable future if some of the current ptiedis
regarding climate change prove to be accurate.
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Floods
Description — Floods

FEMA'’s National Flood Insurance Program (NFIP) de$ the term “flooding” as “a general and
temporary condition of partial or complete inundati.from overflow of inland or tidal waters, unusual
and rapid accumulation or runoff of surface watemn any source, or a mudflow.” According to
FEMA’s NFIP Floodplain Management Requirements: a Studyd&and Desk Reference for Local
Officials (FEMA-480), most floods fall into the followingrie categories:

Riverine Flooding — Flooding that occurs along a channefwhere a “channel’ is defined as a
feature on the ground that carries water throughoan of a watershed, whether natural channels
such as rivers and streams, or man-made chanmélsasudrainage ditches).
Overbank floodingoccurs along a channel as excess flows overfloanmodl banks.
Overbank flooding occurs when downstream chanmesive more rain or snowmelt
from their watershed than normal, or a channelbsked by an ice jam or debris.
Flash floodsare a type of riverine flooding typically causetem a significant amount
of rainfall occurs in a very short duration. Fld&oding is characterized by a rapid
rise in water level and high velocity flows:, Fld&tods can also be caused by ice jams
(ice jam flooding, which can be upstream of anahfam or downstream of a jam that
has broken downstream) or dam breaks.
Coastal Flooding— (not applicable in:Rensselaer County) Floodinghat occurs along the
coasts of oceans, the Gulf of Mexico, and:large lek(i.e., the Great Lakes). Hurricanes and
severe storms cause most coastal flooding, ingkiiNor'easters” which are severe storms that
occur in the Atlantic basin that.are extratropioalature with winds out of the northeast.
Storm surgeis one characteristic. of coastal flooding causegersistent high winds
and changes-in air pressure workto push watehoresoften on the order of several
feet.

Shallow Flooding= Floading that.occurs in flat areas where a lackf channels means water

cannot drain away easily.
Sheet flowoccurs when there are inadequate or no definedneltss and floodwaters
spread out. over a large area at a somewhat unifleppth. Sheet flow occurs after
intense or prolonged rainfalls during which raimeat soak into the ground.
Pondingoccurs when runoff collects in a depression amhaiadrain out. Ponding
flbodwaters do not move or flow away; they will r@im until the water infiltrates into
the soil, evaporates, or is pumped away.
Urban drainageflooding occurs when the capacity of an urban @rmgénsystem is
exceeded. An urban drainage system comprises ttieed] storm sewers, retention
ponds and other facilities constructed to storeffuor carry it to a receiving stream,
lake or the ocean. Urban drainage flooding cam@d€ur in areas protected by levees,
as water collects on the protected side of theeleviken pump capacities are exceeded
during severe storms.

Floods are considered hazards when people andrjyopee affected. Historically, development in
floodplains was often a necessity, as water bqgaliegided a means of transportation, e lectricityteva
supply, and often supported the livelihood of locasidents (i.e., fishing, farming, etc.). Today,
development in floodplains is more often spurredhgyaesthetic and recreational value of the fli@odp
Flooding is widely regarded as the most common magtural hazard in New York State.
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The National Flood Insurance Program (NFIP)was established by Congress with the passage of the
National Flood Insurance Reform Act of 1968. Thylowhis program, Federally-backed flood insurance
is made available to homeowners, renters, anddssas in a community if that community adopts and
enforces a floodplain management ordinance to eeflitare flood damages within its floodplains. § hi
includes not only preventative measures for neveldgment, but also corrective measures for existing
development. FEMA also administers the Communityirilg System (CRS), a program under which
communities choosing to implement floodplain mamagwet actions that go beyond the minimum
requirements of the NFIP become eligible for dist®uon flood insurance premiums for properties
within that community. At present, every individual municipality in Renlsse County is an active
member of the NFIP (See Table 3a.13), although hare so far become eligible for the CRS.

In addition to providing flood insurance, the NF#&so studies and maps the nation’s floodplains,
preparing its findings in Flood Insurance Rate M@g&Ms) and Flood Insurance Studies (FISs). FEMA
also prepares digital Q3 Flood Data files, whichtam digital flood. hazard mapping. Using GIS, thes
digital maps can be overlaid upon a community'sténg GIS base map. FEMA Q3 Flood Data and the
Rensselaer County GIS formed the basis of thisyaisabf the fload hazard for Rensselaer County.

Location and Exte nt — Floods

While Rensselaer County and its jurisdictions eepee:several types of flooding, the vast majarfty
flooding in the County is caused by from riverineotling, shallow flooding resulting from urban
drainage issues, and occasional ice jams.. ComeniRta Group members indicated that due to the
County's generally hilly terrain, low-lying areagmerally experience flooding during excessive rain
events.

The extent of flooding associated with a 1 pergeabability of occurrence — the “100-year flood” or
“base flood” — is used as regulatory boundaries lmpmber of federal, state and local agencieso Als
referred to as the “special flood :hazard:.area’s thbundary is a convenient tool for assessing
vulnerability and risk in floed:prone.” FEEMA’s Q3ded Data was used to identify the location of éloo
hazard areas in Rensgelaer County. Accordingetd® data, high/moderate flood risk zones exist in
most Rensselaer County Municipalities.. Figure 3dl@&rates the mapped flood risk using FEMA zone
designations, which are‘explained in more detdivoe

High Risk Areas Zones A, AE, V, and VE: These are areas with acl¥nce of being
flooded in any given year (the “100-year” floodplai AE zones are those
areas where the Base Flood Elevation (BFE — th®-y&@r flood) has
been determined analytically. A Zones are areasavtne base floodplain
has been mapped by approximate methods and the hBBEnhot been
determined. V/VE Zones are coastal areas with aat¥tual chance of
being flooded which are also susceptible to a wgldwazard (i.e. wave
action). There are no V or VE zones on any Reass€lounty FIRMs.

Moderate Risk Areas Zone X500 (Zone B on older maps): These are dyeas between the
“100-year” and “500-year” (0.2% annual chance obding) floodplain
limits. They also include areas of shallow floglwith average depths of
less than one foot, or drainage areas less thasooreee mile.

Low Risk Areas Zone X (Zone C on older maps): These are areagleubf the 500-year
floodplain, where the flood hazard is minimal. ¥hmay include areas of
ponding or with local drainage problems not sigmifit enough to warrant
detailed study or designation as base floodplain.
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Possible Risk Areas Zone D: Areas where there are possible but undétedhilood hazards.
There are no Zone D areas on Rensselaer County$:IRM

The mapped Q3 flood data is not exact, and in soases flood hazard area boundaries may not match
landform boundaries. While limitations in the dataould be recognized, this represents best readily
available GIS data at the time of the study andeigerally deemed suitable for mitigation planning
purposes. Rensselaer County is currently not enlish of counties to be included in FEMA’s Map
Modernization Program and therefore, Digital Fldosurance Rate Maps (DFIRMs) were not available
for this initial version of the plan and are notremtly scheduled to be developed in the imnmediattee.
When and if DFIRMs become available for Rensselzmmty at some point in the future, sections of the
plan dealing with flooding should be revised actwiy and incorporated into the next plan update.

FEMA'’s Q3 flood mapping was overlaid upon the Retesr County GIS parcel mapping to identify the
flood risk areas for all municipalities in Renssel&ounty, and the collated data is presented lilea
3a.14 and 3a.15. In the absence of GIS size aratidn data_for individual structures, impacted
improved property values were calculated by adjgdtie structure values according to the percergbge
the improved parcel intersected by the flood riskez A more detailed breakdown of property exposed
to the flood hazard by land use types is presantdgpendix-A.

In total only around 6% of the County area lieshwithigh or moderate flood risk zones, according to
current Q3 mapping data. The City of Rensselasrtia highest proportion of land area within a high
flood risk zone, followed by the Villages of Schtigbke and Castleton-on Hudson. The Towns of
Berlin and Stephentown have the lowest proportasriand within high risk flood zones.

The GIS analysis indicates that the City of Remssehnd. the Village of Castleton-on-Hudson have the
greatest proportions of improved property valuesiigh flood risk zones, with just under 25% in each
municipality. For almost every other municipalitythe County, the proportion of improved property
within the mapped high flood risk zone is less th@f6. The Cities of Troy and Rensselaer have the
greatest dollar amounts of improved. property. withigh flood risk zone, followed by the Town of Nort
Greenbush.

Appendix 1 of the New York State Hazard Miigati®tan of January 2008 contains estimates of
improved property values in the 100-year floodpfamall municipalities derived from Q3 data simita
those presented in Table 3a:12 and Appendix A. aftadyses presented in this plan have used more up
to date improved property data sourced directlynfthe County and the latest local equalizationsrate
from the State office of Real Property Services. ind¥l differences in analysis methodology*
notwithstanding, this approach is considered tolres a more accurate and up to date depictiothef
exposure to the flood hazard than that presentétkidanuary 2008 State Plan. Figure 3-55 from the
New York State Plan, which summarizes residentiapgrty exposure in the 100-year floodplain for
Rensselaer County, has been included in Appendor Aomparison. Some additional discussion of the
methodology used to analyze the value of improvedgrty exposed to delineable hazards is included i
Section 3b.

*Note: The methodology used to compile the State Rdares differed from that used in this plan frattit was based on the
inclusion of the full improved value of all parceldose center points fell inside the Q3 flood hdzanes, while the analyses
presented in Table 3a.12 counted all parcels wiviete intersected at any point by the hazard arepesfiles and applied the
percentage of the parcel area within the hazard trehe total improved value associated with tradtie to account for the

uncertainty regarding the location of the strudsrevithin each parcel, since without building fpdht data it cannot be

automatically assumed that all improvements lieceyaat the center of their associated parcels.
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Figure 3a.22: Rensselaer County Flood Hazard Areas
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Table 3a.14

Summary of FEMA Q3 Flood Data by Municipality: Land in Hazard Areas *

Land in Land in Land in Land in Land in Land in
Total High Moderate Low High Moderate Low
et g Land Area _ Flood . Flood .FI ood . Flood _FI ood _ Hood
(Acres) Risk Areas Risk Areas Risk Areas Risk Areas Risk Areas Risk Areas

(Acres) (Acres) (Acres) (%) (%) (%)

A, AE X500 X A, AE X500 X
Berlin, Town of 38,194 745 0 34,009 2% 0% 89%
Brunswick, Town of 28,284 1,765 27 26,492 6% 0.1% 94%
Castleton-on-Hudson, Village of 533 143 4 386 27% 1% 72%
East Greenbush, Town of 15,713 1,757 39 13,868 11% 0.3% 88%
East Nassau, Village of 3,031 178 21 2,830 6% 1% 93%
Grafton, Town of 29,706 966 0 28,740 3% 0% 97%
Hoosick, Town of 95( 87 0 863 9% 0% 91%
Hoosick Falls, Village of 39,364 1,831 0 36,804 5% 0% 93%
Nassau, Town of 25,597 1,066 53 24,452 4% 0% 96%
Nassau, Village of 44p 50 0 392 11% 0% 89%
North Greenbush, Town of 12,103 489 106 11,494 4% 1% 95%
Petersburgh, Town of 26,682 944 0 25,680 4% 0% 96%
Pittstown, Town of 41,256 2,723 17 38,516 7% 0.04% 93%
Poestenkill, Town of 20,73p 991 60 19,681 5% 0.3% 95%
Rensselaer, City of 2:202 755 132 1,288 34% 6% 58%
Sand Lake, Town of 23,088 1,305 42 21,742 6% 0.2% 94%
Schaghticoke, Town of 32,507 2,776 427 29,260 9% 1% 90%
Schaghticoke, Village of 64p 202 3 435 32% 1% 68%
Schodack, Town of 40,243 3,443 139 36,552 9% 0.3% 91%
Stephentown, Town of 37,240 671 52 36,440 2% 0.1% 98%
Troy, City of 7,056 1,037 276 5,730 15% 4% 81%
Valley Falls, Village of 307 23 1 284 7% 0.3% 92%
Rensselaer County Total 425,915 23,947 1,400 385,93 6% 0.3% 93%

* Does not include areas designated “ANI: Area Nutluded” on FIRMs theref

ore total percentages nmay add up to 100% for all communiti

Capital District Wildlife Management Area in Betli€herry Plain State Park in Berlin/Stephentowngdafibbetts State Forest in Hoosick.

es. In partayltwo large ANI areas are the

URS
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Table 3a.14

Summary of FEMA Q3 Flood Data by Municipality: Impr oved Property in Hazard Areas *

Improved Plrrg%:r\t'; idn Improved Improved Pl:rc])?):ac;)c/)?ic}ln Pl:rc])?):ac;)c/)?ic}ln
Propertyin Property in Propertyin
L Total Improved : Moderate : Moderate Low Flood
Munici pality Property Value ngh Flood Flood Risk LQW Flood ngh Flood Flood Risk Risk
Risk Area Risk Area Risk ©6)
Area (%) (%)
A, AE X500 X A, AE X500 X

Berlin, Town of $161,460,296 $7,360,983 $0 $153,918,46(0 5% 0% 95%
Brunswick, Town of $935,076,250 $41,246,252 $666,151 $893,163,831 4% 0.1% 96%
Castleton-on-Hudson, Village of $173,218,901 $42,107,758§ $2,043,551 $129,067,592 24% 1% 75%
East Greenbush, Town of $1,478,535,900 $40,485,33] $661,755 $1,437,388,812 3% 0.04% 97%
East Nassau, Village of $36,635,844  $3,574,931 $405,969 $32,654,862 10% 1% 89%
Grafton, Town of $160,142,003 $4,706,800 30 $155,435,203 3% 0% 97%
Hoosick, Town of $276,325,323 $6,462,770 $0 $269,291,973 2% 0% 97%
Hoosick Falls, Village of $335,334,980  $16,069,381 $0 $319,265,593 5% 0% 95%
Nassau, Town of $207,267,186 $6,404,721 $537,201 $200,134,141 3% 0.3% 97%
Nassau, Village of $101,812,537 $6,880,164 $0 $94,932,368 7% 0% 93%
North Greenbush, Town of $1,126,168,100: :$54,158,943 $31,268,419 $1,040,740,734 5% 3% 92%
Petersburgh, Town of $85,588,579 $5,892.023 $0 $79,682,986 7% 0% 93%
Pittstown, Town of $296,05.7;020 $9.976,431 $57,528 $286,023,047 3% 0.02% 97%
Poestenkill, Town of $315,226,879 * $17,127,574 $1,882,887 $296,216,417 5% 1% 94%
Rensselaer, City of $527,411,852 $123,812,754 $28,963,526  $374,635,557 23% 5% 71%
Sand Lake, Town of $618,731;110 $33,867,439 $2,862,558 $582,001,109 5% 0.5% 94%
Schaghticoke, Town of $393,627, 712 $16,952,644 $14,796,910 $361,855,234 4% 4% 92%
Schaghticoke, Village of $48,285,342 $990,359 $25,082 $47,269,901 2% 0.1% 98%
Schodack, Town of $846,788,002  $18,401,407 $2,252,977 $826,033,795 2% 0.3% 98%
Stephentown, Town of $187,025,080 $5,411,373 $444,371 $180,962,326 3% 0.2% 97%
Troy, City of $4,097,481,40p  $323,453,520 $192,613,262 $3,581,414,645 8% 5% 87%
Valley Falls, Village of $24,983,624 $543,986 $7,662 $24,431,974 2% 0.03% 98%
Rensselaer County Total $12,433,183,92% $785,887,588 $279,489,805 $11,266660 6% 2.29 91%

* Does not include areas designated “A
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NI: Area Natluded” on FIRMs therefore total percentages nmay add up to 100% for all communities. In partawyltwo large ANI areas are the
Capital District Wildlife Management Area in Betli€herry Plain State Park in Berlin/Stephentowngdafibbetts State Forest in Hoosick.



Previous Occurrences — Floods

Floods have occurred in Rensselaer County’s contiarin the past, and will continue to do so in the
future. Rensselaer County and its component npalitiés have generally been impacted by riverine
flboding and shallow flooding. A picture of theodlding history of Rensselaer County in terms of
damage to private property over the last threed#scar so can be derived from the recorded flossiele
and payments data from the NFIP. This data isepitesl in Table 3a.13, along with the total numifer o
current policies, the total coverage values, anddeges associated with the municipalities’ pgséition

in the NFIP. The policy and loss data presentethible 3a.13 is accurate as of June 30, 2010.heAt t
time of writing, none of the municipalities in Reetaer County were eligible for participation in
FEMA’s Community Rating System (CRS), under whichimoipalities implementing and enforcing
floodplain management measures above beyond th® Nffiimum requirements are rewarded with
discounted flood insurance premiums.

The table shows that Rensselaer County NFIP indiloed losses have totaled almost $1.5 million sinc
the 1970s, or approximately $50,000 per year (giverh most municipalities entered the NFIP in the
period 1978 - 1982. Actual property flood lossesmmunity-wide are likely to be higher, since thidue
only includes NFIP payouts and does not includselssncurred onproperties the owners of whichaio n
participate in the NFIP, losses for which a claimswnot: submitted, or. losses for which payment on a
claim was denied. FEMA records also record incladarther, 120 flood damage claims against the NFIP
in Rensselaer County for which no payment was made.

The average individual paid NFIP loss for the Cypuwverall was approximately $7,400 per event, with
an average coverage of almost $150,000 per policye municipdlities with the greatest number ofipai
losses are the City of Troy, the City of Rensselagil the’ Town of Nassau. The highest average
payment per loss in any single municipality ishr:City of Rensselaer, closely followed by the @ty
Troy, where payments have beenmore.than $9,00@$2event in both cases. Of the 22 municipalitie
participating in the NFIP, two have no individuakIR policies in place, and six have not experienced
any flood damage resulting in NFIP: payments.

Table 3a.16 also includes the name of the perstimeirmadministrative structure of each municipatlity
which the responsibilities of Floodplain Adminidbaare delegated by each locally adopted floodplai
management ordinance, where this information iilenat FEMA. The names and contact details as
currently held on record by Rensselaer County (suibplemental information from FEMA Region 2) are
included in Appendix F.
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Table 3a.16

FEMA NFIP Policy and Claim Information for Re nsselar County Jurisdictions

Source: www.fema.gov/cis/NY, www.bsa.nfipstat.esm,f 6/30/2010, and Rensselaer County PlanninmaBienent

Commpires o el Commuiy|ate Entered ¢4 TS, | vocalFooalain acmimstor | e | M | Tod Tl
County, NY Date In Force (%) Paid Losse (%)
Berlin, Town of 360672#| 8/17/71979 8/17/71979 Joseph Rabatoy 10 $1,045,400
Brunswick, Town of 361130#|  6/4/1980 12/6/2000| John Kreiger 13 $2,557,100 3 $9,742
Siauztg'eet%?"’”““dson’ 360673#| 11/15/1984]  11/15/1984] Robert Schanck 26 $3,260,600 9 $35,071
East Greenbush, Town of| 361133#| 3/18/1980 3/18/1980| Rick McCabe 13 $3,049,700 2 $5,455
East Nassau, Village of 360257# 9/5/1984 9/5/1984| Rudy Jahn 0 $0
Grafton, Town of 361150#| 10/13/1978  10/13/1978 L.F. Sawyer 5 $751,700
Hoosick, Town of 361154 8/1/1987 8/1/1987| Net listed 6 $1,407,100 4 $8,246
Hoosick Falls, Village of 360674#| 5/16/1980 2/4/2005| Not'tisted 13 $2,063,100 12 $107,429
Nassau, Town of 361155# 9/5/1984 9/5/1984| Robert Severance 47 $9,874,300 40 $301,740
Nassau, Village of 360675| 8/11/1978 5/1.8/1:979| Jeffrey Conlin 19 $5,012,000 14 $40,228
North Greenbush, Town of 361164#| 6/18/1980 6/18/1980| Thomas Murley 43 $6,532,600 3 $5,042
Petersburgh, Town of 361165# 9/1/1978 9/1/1978) David Miller 6 $837,600
Pittstown, Town of 361166# 2/1/1988 9/5/1990| Notfisted 7 $711,200 1 $4,169
Poestenkill, Town of 360676# 9/2/3981 9/2/1981| Eugene Bechard 16 $2,682,200 4 $36,135
Rensselaer, City of 361032#| 3/18/1980 3/18/1980] Louis Lourina 144 $20,006,400 38 $354,936
Sand Lake, Town of 361167#| 5/15/1980 5/15/1980| Steve Robelotto 24 $3,981,600 1 $3,934
Schaghticoke, Town of 361168#| 7/16/1984 7/16/1984| John Molen 38 $6,022,500 17 $106,963
Schaghticoke, Village of 361058#( 6/11/1982 6/5/1985| Not listed 0 $0
Schodack, Town of 361169#| 8/15/1984 8/15/1984| Not listed 35 $6,682,000 1 $8,759
Stephentown, Town of 361170# 8/3/1981 8/3/1981| Deon Herrick 9 $2,211,700
Troy, City of 360677#| 3/18/1980 3/18/1980| Terry Dubois 656| $89,830,900 50 $459,584
Valley Falls, Village of 361469# 6/5/1985 6/5/1985| Janet Weber 1 $210,000 1 $647
Rensselaer County Totals 1,131| $168,729,700 200 $1,488,0

80

* i.e. Initial Firm identified

** Fam Region 2 Community Listing of CEO and FPA of 17/t FEMA Region 2 Hazard Mitigation Planning TodIKID. Core Planning Group Members
provided additional information; see Appendix Friwore details.
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Re petitive Losses

FEMA defines a Repetitive Loss (RL) property as msyrable building for which two or more claims of
more than $1,000 were paid by the NFIP within arijng 10-year period, since 1978. A repetitivesio
property may or may not be currently insured byX#dP. Currently there are over 122,000 repetitive
loss properties nationwide, and approximately 7 0%ew York StateAccording to FEMA'’s repetitive
loss property records, there were 12 “non-mitigatexpetitive loss properties located in Rensselaer
County as of July 2010. These properties are @gedowith a total of 37 individual losses and $608

in claims payments under the NFIP since March18¥® €arliest recorded date of loss). The distiobut
of RL properties throughout the County is preseieegure 3a.23, while the approximate locatiohs o
individual RL properties are plotted in FiguresZZathrough 3a.26. Of the 12 recorded RL properligs
are single family residential structures and onaois-residential. More details regarding thes@eries
are presented in Table 3a.17.

More specific data regarding the exact locationshebe structures is subject to the 1974 Privady Ac
This legislation prohibits the public release ofy anformation regarding individual NFIP claims or
information which may lead to the identificationadsociated individual addresses and property @avner
However, while this information is not availablette general public, municipal authorities may ibbta
comprehensive RL property data directly from FEMAgiRn 2 for the purposes of targeted mitigation of
RL areas or individual RL structures, on the cdodithat all'such data is treated as strictly aterfitial
and the required privacy procedures are strictip@d.

Table 3a.17

NFIP Repetitive Loss Properties in Rensselaer Count
(Source: FEMA Region 2)

Flood - :

L Paid Total Paid Average

SLTEVEEE Py 1gTes H;(z);:l;d Losses Losses Paid Loss
Rensselaer City Single -Family .Residentigl AE 2 .Y $1,399
Rensselaer City Single -Family. Residential A05 3 858 $7,286
Rensselaer City Single-Family Residentigl A02 3 ,398 $6,264
Rensselaer City Single-Family Residentigl C 2 $33,8 $36,915
Rensselaer City Single-Family Residentigl A05 4 ,$29 $7,400
Schaghticoke Town | “Single-Family Residential B 2 0,968 $5,029
Schaghticoke Town Single-Family Residentigl A 8 $6 $7,709
Schaghticoke Town | Single-Family Residential A 2 $36 $15,008
Hoosick Falls Village| Single-Family Residential X 3 $43,751 $14,584
Hoosick Falls Village| Single-Family Residential X 2 $10,948 $5,474
Hoosick Town | Single-Family Residential A 4 $44,004 $11,001
Troy City Non-Residential B 2 $58,159 $29,079

Totals 37 $405,48] $10,959

The average repetitive loss property in Renssemmty has experienced 3.1 loss events, with an
average paid claim of almost $11,000 for each evdifite Repetitive Loss Property data suggests that
27% of all the NFIP payments in Rensselaer Couraty be attributable to just 1% of insured properties
in the County (depending on how many of these ptiggeremain insured by the NFIP). Figures 3a.23
through 26 are intended to illustrate the genextdre of areas in which RL properties are partidyla
concentrated, to act as pointers to areas wheudifig of structures may be the most severe. 1t is
possible that in these areas there also exist ptoperties that suffer significantly from floodiigt, for

a variety of possible reasons do not meet RL @itarhave not participated in the NFIP, and wiiety

also benefit from mitigation actions.
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This Working Draft Submittal is a preliminary drefbcument and is not to be used as the basig@lrdesign, construction or remedial action,
oras a bhasis for major capital decisions. Plebsadvised that this document and associated debies have not undergone intemal reviews

by URS.

Figure 3a.23:Rensselaer County NFIP Repetitive Loss Properties
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This Working Draft Submittal is a preliminary drefbcument and is not to be used as the basig@lrdesign, construction or remedial action,
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Figure 3a.24:NFIP Repetitive Loss Property Locations — CityRafnsselaer
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Figure 3a.25:NFIP Repetitive Loss Property Locations — Citylaby, Town of Schaghticoke
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This Working Draft Submittal is a preliminary drefbcument and is not to be used as the basistlrdesign, construction or remedial action,
oras a basis for major capital decisions. Plebs@dvised that this document and associated dehiles have not undergone intemal reviews
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SECTION 3a - RISK ASSESSMENT: HAZARD PROFILES
Figure 3a.26:NFIP Repetitive Loss Property Locations — Town ¥itidge of Hoosick
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None of the seven Repetitive Loss Properties listedRensselaer County have been identified as
“Severe” Repetitive Loss Properties, where a SeRéfe is defined by FEMA as a residential property:

(a) That has at least four NFIP claim paymentslaiog building and contents) over $5,000 each, and
the cumulative amount of such claims payments edc&20,000; or

(b) For which at least two separate claims paym@nigding payments only) have been made with the
cumulative amount of the building portion of suddiros exceeding the market value of the building.

For both (a) and (b) above, at least two of thenexiced claims must have occurred within any tem-ye

period, and must be greater than 10 days apart.

Flood Disaster and Emergency Declarations

The New York State Emergency Management Officente@®ensselaer County as having been affected
by seven Presidential Disaster Declarations reltdeftboding from 1953 to July 2010, as detailed in
Table 3a.18. Rensselaer County is not listed byi&Br the New York State Office of Emergency
Management as having been affected by any separag¢egency Declarations involving flooding over
the same period.

Through the Public Assistance (PA) Program, FEMAvples supplemental Federal disaster grant
assistance for debris removal, emergency protenig@sures, and the repair, replacement, or reistorat

of disaster-damaged, publicly owned facilities d@hd facilities of certain Private Non-Profit (PNP)
organizations. The Individual Assistance Prograi) firovides money or direct assistance to indivislua
families and businesses in an area whose -propastyoéen damaged or destroyed and whose losses are
not covered by insurance. It is meant to asstbt gvitical expensés that cannot be covered inratlagys,
rather than to restore damaged property to itsitiondefore the disaster.

Table 3a.18

Declared Disasters due to Flooding in Rensselaer Qaty
,,,,,,, (Source: FEMA/NYSEMO)

Disaster # Description (angﬁﬂsjr:gttl)?aetreio d) Eligible Assistance
DR-1650 Severe Storms/Elooding (1/19/18/9%4/—22/03%/1996) IA and PA
DR-1589 Severe Rains/Floods (4/2/243(1)3/_2(22/2005) IA and PA
DR-1486 Summer Storms (1121008 B12003) A
DR-1335 Severe Storms/Flooding - 3?276%%5(1’2/% 00) PA
DR-1296 Tropical Storm Floyd (9/15/1%38/59328/1999) A
DR-1095 Flooding (1/19/114;2/}9320/1996) 1A and PA
DR-401 Severe Storms and Flooding 7/20/1973 IARAd

The NCDC database records flood events in Rengsg@ety from March 1993 (when detailed NCDC
records begin in this area) to June 2010, and thake been 42 significant recorded flood events
affecting the County in this period, causing repdrtlamages totaling just over $14.5 million, indigd
some damages incurred outside Rensselaer Couatyle 3a.19 presents selected significant floodtsven
recorded for the County in the NCDC database foichvisome detailed information was available,
supplemented with information from Flood Insuratedies and core planning group members.
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Table 3a.19

Selected Significant Flood Events in Rensselaer Qaty

Date

Affected
Municipalities

(Source: NOAA NCDC / FISs/ Local sources)

Description

Reported
Property
Damage*

1/19/1996

Countywide, in
particular City of
Troy, City of
Rensselaer, Town
of East Greenbush
Village of
Castleton-on-
Hudson

An intense area of low pressure which was locatved the Mid-
Atlantic region on Friday morning January 19th proed
unseasonably warm temperatures, high dewp ointstaodg winds.
This resulted in rapid melting of one to three fgesnow. In
addition to the rapid snowmelt one to three inatfasin fell as the
system moved northeast along the coast. This esinitwidespread
flooding across Rensselaer County. Small streamosléid across the
entire county which resulted in several road washadtxtensive
flooding also occurred along the Hudson and HoBsiers. The
hardest hit areas within the county were East Gmesim and the
Cities of Troy and Rensselaer. In the City:of Teayensive damage
occurred along the Hudson River wherg fifteen lesdes were
flooded. Some of the businesses ingltided Froy Brew, Castaway
Grille, City Hall, Taylor Apartments‘and a stbmeatgeobile home
park in Lansingburgh. Severe damage also occtig ekt city
marina and Riverfront Park. /At Leonard Hospitabkeg:in
Lansingburgh, 50 patients‘were evacuated due tents flooding.
In Castleton several residents were ‘evacu atedaarid 8J near
Castleton was closed due to flooding. This evestilted in Federal
Disaster Declaration.DR-1095.

$6,000,000

5/1/1996

Town of Hoosick

Heavy rain on Tuesday:@wgApril 30°caused the Hoosic River t
flood. County route 103 was flooded between rodtartd the
covered bridge. Several homes‘were also affectdthéflood waters
in Washifigten and Rensselaer Counties.

$9,000

6/8/1996

Town of Pittstown
Town of Hoosick

A stationary front which*extended across eastem Merk on June
9produced isolated severg‘thunderstorms and figothi northern
Rensselaer Cotinty:training showers and thunderstogsulted in
flash flooding when"approximately 6 inches of régh during the
late afternoon:.Dirt roads were washed out in teiis, Ray mertown
and Boyntonville” Homes were evacuated and flodddeittstown

and Boyntonville Around 20 families were evacuated at Pittstown in

the County Acres Trailer Park.

$300,000

1/8/1998

City of Troy, Towt}
of Hoosick

FErom January 8 to January 12, the Hudson Rived#éddrom its
headwaters to where it crosses into Greene andviduCounties,
due'to a combination of significant rain and snonie Rensselaer
County, flooding occurred along Riverfront Park inehCity Hall
and in low lying areas especially in Lansingburighproximately 34
homes in the City of Troy sustained flood damagwegal roads
were flooded elsewhere in the county. The HoosieRn northern
Rensselaer also flooded, due to a combinationgpifgtant rain and
snowmelt. The river crested approximately one for flood stage
at Eagle Bridge during the morning of January 8o8ing occurred
along State Highways 7 and 22 in Rensselaer Co@aynty
Highway 103 was also flooded from route 67 to ttneeced bridge.
The Hoosic River spilled into the Buskirk Fire Hewend Circuit
Materials Plant

$815,000

5/6/1998

Town of SchodacK

Thunderstorms with tdfaénain produced flash flooding across {
southwest portion of Rensselaer County. Significaat flooding
occurred at Schodack and Schodack Landing.

he

$40,000

1/24/1999

Town of Pittstown
Town of Hoosick,

Town of

An area of low pressure brought up to an inch iof oaer portions
of eastern New York. The rainfall combined withyenild

temperatures lead to rapid snowmelt. The runofsedisome small

$105,000
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Table 3a.19

Selected Significant Flood Events in Rensselaer Qoty

Date

Affected
Municipalities

(Source: NOAA NCDC / FISs/ Local sources)

Description

Reported
Property
Damage*

Schaghticoke

creeks and small rivers to come otheif banks. Also drainage
systems clogged with ice and snow allowed watéuital up on city
streets. Rensselaer county was the hardest hitSesaus flooding
took place near Buskirk on the Hoosic River and fastown on
the Sunkauissia. Several dozen people were evacirata their
homes in Buskirk as well as Pittstown. Heavy @dirgind rapid
snowmelt lead to a culvert breaking during the avgof January
24. Nearly 1,000,000 gallons of water was releésted

Pleasantdale

9/16/1999

Countywide

Tropical Storm Floyd: Declared Disaster DR-1286e storm
brought both high winds and exceptionally heavyfedi to
eastern New York, which included 6:12 inches atahlp
Airport. Widespread flooding wag reperted acrdss region.

$1,500,000

7/15/2000

City of Rensselael
Town of Schodack,
Town of Nassau,
Village of Nassau,
Town of East
Greenbush

A stalled frontal boundary across €astern New Yiordracted with g
strong upper level and resulted.ifi the:second ypickes] heavy
rainstorm of the summer. In Rensselaer Countyt@:sifeemergency
was declared in the city of:Rensselagr. The wdrstréa in the city
was The Hollow where many-places were flooded. A imad to be
evacuated by boat from his house..M eanwhile, ttyésgbumping
equipment was damaged. Rapid movement of watemtgddrees
and severe flood damage resulted in‘the:d0ss ofepavatural gas,
and water to many streets in:Rensselaer. Roaddl@sted in
Schodack and were closediin“Nassau. Six roads imer@ssable in
East Greenbush and several hontes were endangereinigywater.
*Thiszevent occurred during a pattern of severetharan the
summer of 2000. A series.of severe storms impdttedrea during
this time, resuilting in Federal disaster declarafiir-1335. The
Village of €astleton noted street and sidewalk wass throughout
the Village, mostly in hilly areas.

$>235,000 *

8/16/2002

Town of
Schaghticeke

Torrential rains from the storm produced flash dimg in
Schaghticoke and one road was washed out dueddiriip

$5,000

12/27/2002

Towns of East
Greenbush and
North Greenbush

Unusual flooding along the Wynants Kill. Large ttesbs, broken
by the weight of the heavy snow, fell into the &rdated, and
formed’a dam behind a supermarket on Main Strdet.résult was
that the Wynants Kill overflowed its banks, floodimany
basements in the ElIm Court section of East Grednbiuse town
declared a state of emergency by late morning.

$1,000

7/9/2008

Town of Berlin

Localized flash flooding sveeported in Rensselaer County due t
thunderstorms containing very heavy rainfall. PI&dad near
County Route 41 was washed out.

$5,000

8/11/2008

City of Rensselael
Town of East
Greenbush

’

Very heavy rainfall from training thunderstorms tedsignificant
urban and small stream flash flooding in and nkarGity of
Rensselaer. A State of Emergency was declareci€itly of
Rensselaer as numerous roads were closed, witlmdrerfeet of
standing water reported on city streets. Evacuatairb0 to 75
homes occurred due to the flooding. Flooding wam ipa
concentrated along and near the banks of QuackenBeeek, as
well as near Mill Creek. The Amtrak Station in Reslser was also
closed due to the flooding. Flash flooding alssebbRoutes 9 and
20, a portion of Route 151, and Luther Road, irt Bagenbush.

$4,000,000

7/29/2009

Town of Nassau,
Town of Schodack,
Town of

Significant flash flooding occurred in central aswlthern
Rensselaer County as a result of training thunderst which

produced excessive rainfall, and caused Kind eri@relek to

Not reported
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Table 3a.19

Selected Significant Flood Events in Rensselaer Qoty
(Source: NOAA NCDC / FISs/ Local sources)

Date A_ffgcte_(_j Description E?c?&r:(tef
Municipalities *
Damage
Stephentown, overflow its banks. Numerous roadways and bridgeewelosed,
Town of Sand some of which were washed out. The hardest hisanetuded, but
Lake were not limited to, Nassau, Stephentown, Schodauk,Sand Lake

In Nassau, a state of emergency was declared, tael oute 43
between Pikes Pond Road and Reno Road was cloge du
flooding. In Stephentown, the bridge at State R@2and Provost
Road was deemed unsafe, resulting in the closuaepafrtion of
Route 22. In addition, flooding closed a portiorSoluth
Stephentown Road between Garfield Road and Andkans. In
Sand Lake, Bauer Road was closed due to a bridgeoumé. In
Schodack, Clove Road was closed to due floodingnyvbasement
pumpouts were also required during this time:

*May include damage incurred outside Rensselaer {@oun

In addition to the events listed by NCDC, the SHEL®database lists a further 21 flood events causing
damage in Rensselaer County between April 1960Apmd 1987 to which more than $45 million in
property damages was attributed. Since the SHELDE@&base does not provide descriptions or
locations of the impacts of individual events, MEDC deseriptions above will suffice to illustratee
effects of flooding in Rensselaer County, and th¢EEDLS data has been primarily used in the
estimation of potential damages arising due tadiom Section 3c.

Core planning group members have also reportediifigoevents affecting the Village of Nassau in
December 2000, April 2004, and June:2006.

Probability of Occurrence — Floods

The probability of occufrence of a. flood at-a gMecation (the odds of being flooded) is expresised
percentages as the .¢hance of a flood of a speaif@nitude occurring in any given year. The “108+ye
flood” has a 1% chance of.occurring in any givearyeThe 100-year flood is often also referredsdhe
“base flood”. This probability. of occurrence mighiply that a 100-year flood would reoccur only enc
every 100 years; in realty, this:is not the casel00-year flood can happen multiple times inregl&
year, or not at all for more than 100 years. Pr@g® located in FEMA-mapped A- and V-Zones are
within the footprint of the 100-year floodplainEMA A-Zones represent the 100-year floodplain.

For all floodplains, there is an associated waigfase elevation. This elevation is unique to gign
location on the map (in other words, 100-year fldedels vary from one community to the next
throughout Rensselaer County, and also within idd&l communities).

Within the 100-year floodplain, flooding can ocairless than the 100-year flood level, and alscemor
than the 100-year flood level. The 100-year flogpresents a flood of high magnitude — it is a de®&p
widespread event. The 500-year flood is of a greatagnitude, and would be deeper and more
widespread than a 100-year event. However, bisas likely to occur. Smaller floods, with maguiis

of 10-years or 50-years for example, are also plssiithin the 100-year floodplain. These are a®t
deep or as widespread as a 100-year flood woukidvegver, they are much more likely to occur.
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The term “100-year flood” can often be confusingstomeone not intimately familiar with flooding or
statistics. FEMA'INFIP Floodplain Management Requirements: a Studigéand Desk Reference for
Local Officials(FEMA-480), suggests that another way to looKadd risk is to think of the odds that a
100-year flood will happen some time during the 6f a 30-year mortgage of a home in the floodplain
Figure 3a.27 illustrates these odds, over various periods for different size floods. In any givwear,

a property in the 100-year floodplain has a 10 @etrchance of being flooded by a 10-year flood,add
percent chance of being flooded by a 100-year floodihis may not sound particularly risky at first
glance. However, over a 30—year period, that dao@ion has a 96 percent chance of being floogeed b
a 10-year flood and a 26 percent chance of bexagléld by a 100-year flood.

Figure 3a.27: Odds of Being Flooded

WHAT ARE THE ODDS OF
BEING FLOODED?

The term "100-year flood™ has caused much confusion for
peaple not familiar with statistics. Another way to look at
flood risk is to think of the odds that a 100-year flood will
happen sometime during the life of a 30-year mortgage—a
26% chance for a structure located in the SFHA. ’

Chance of Flooding over a Period of Years

Time Flood Size

Period 10-vear 25-year 5S0-year 100-year
1 year 10% 4% 2% 1%

10 years 65% 34% 18% 10%

20 years 88% 56% 33% 18%

30 years 05% T1% 45% 26%

50 years 00% 87% 64% 30%

Even these numbers do not convey the true flood nisk
because they focus on the larger, less frequent, floods. If a
house is low enough, it may be subject to the 10- or
25-year flood. During a 30-year mortgage, it may have a
26% chance of being hit by the 100-year flood, but the
odds are 96% (nearly guaranteed) that it will be hit by a
10-year flood. Compare those odds to the only 1-2%
chance that the house will catch fire during the same
30-year mortgage,
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Ice Jams

Description

Ice jams form when ice floating downstream in arigtalls and begins to build into a jam, forming a
dam. The “reservoir” behind the dam quickly filgth water until out of bank flooding occurs. The
observed effect can be very similar to flash flepdiand sudden flooding downstream may be caused by
the sudden failure or release of the ice jam. jdoes generally form at locations where the icegpart
downstream is reduced by an obstruction or a digmf hydrologic change. Natural obstructionshie t
river can include bends, intact sheet ice covea, decrease in channel slope. Man-made obstrsictamn
include bridges, existing dams, waterline crossiags other constructions in the channel.

Ice jams and resulting floods can occur duringffaléze-up from the formation of frazil id@ collection

of loose, randomly oriented needle-shaped ice ab)stiuring midwinter periods when stream channels
freeze solid forming anchor ice, and during sptingakup when rising water levels from snowmelt or
rainfall break existing ice cover into large floagimasses that fodge at bridges or other consingcti
Damage from ice jam flooding may exceed that catsedpen water flooding — flood elevations are
usually higher than predicted for free-flow corwlis and water levels thay change rapidly. Durind co
weather, there is a reduction in evapotranspiratidiliration (due to frozen ground) and surfaterage,
(due to the filling of ground depressions with snamd ice), which result in more water being deéger

to the channel. Therefore for equal amounts @fl eptailable water during cold and warm seasoms, th
amount of excess water available for runoff willdreater duting the cold season. Additional damage
may be caused by the force of floating ice colidiwith buildings, other structures, and automobiles

Location and Extent — Ice Jams

The identification of particular areas prone to mm flooding is difficult since the hazard is ubya
unpredictable and can be extremely localized. Heweavailable research and historic data sugdgests

ice jam flood hazard is most common in.areas otdlerain where the climate included extended jutsrio

of temperature below.izero. Ice jams are very camimdhe north east United States, and according to
data from the USACE Cold Region Research and Eagimg Laboratory (USACE CRREL), 1,442 ice
jam events have been recorded in New York Statseset 1867 and 2008, a number exceeded only by
the State of Montana.

Figure 3a.28 shows the locations of ice jam indsleéhat have been recorded by the CRREL in New
York State from 1875 to 2007. Multiple instancdsice jams may be associated with a single point
location. This figure identifies three locationsRensselaer County where ice jams have been estord

Previous Occurrences — Ice Jams

The USACE CRREL mapping indicates that ice jamdenis for which some details are available have
been recorded at 10 locations within or adjacerReémsselaer County since 1875. Details have been
recorded by CRREL for 38 ice jam incidents on sifedent watercourses in Rensselaer County since
1920, but the database only includes descriptidribeoimpacts for three of these events. The NCDC
database also includes a flood event in Renss€aenmty the cause of which was specifically ideatifi

as flooding. The available descriptions of theaots of these incidents are presented followingiieig
3a.28.

Multi-Jurisdictional Hazard Mitigation Plan — Rensslaer County, New York 35-76
ms Draft Plan -nizary 2011



This Working Draft Submittal is a preliminary dredcument and is not to be used as the basigtlrdesign, construction or remedial action, oleasasis for major capital decisions. Please be
advised that this document and associated delilesdiave not undergone internal reviews by URS.

Figure 3a.28: Ice Jam Incidents in New York State

Number of Ice Jam Incidents on New York State Rivers

SGourca: USALE Cold Regans Research and Engineering Laboratory (CRREL) “ice Jam Database™ 1875 - 2007
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March 13, 1936

As reported in The Middletown Press on Friday evgnMarch 13, 1936, "Tons of ice jammed
in the Hudson River near Castleton early todagatening to back up water into communities of
the lower Hudson. ... Tons of ice, released wherms jin the upper Hudson and the Mohawk
rivers broke yesterday, piled up today near Castletreating a grave threat to the safety of
communities along the lower Hudson. In the Southiermof New York counties which bore the
brunt of last July's floods, conditions remainedantain with ice jams forming and breaking. The
condition along the lower Hudson was made mor@s&iy the ice not having gone today. If the
vast store of water being impounded by the Castlaio is released suddenly villages and towns
along the river front probably will be flooded. T@astleton jam backed up water as far North as
Albany, which was inundated along the river franatdepth of two to three feet."

February 22, 1996

The NWS reported an ice jam on the Poestenkill ICied> oestenkill, New York flooded Plank
Road on 2/22/96. Two more ice jams were reportethercreek between Fifty Six Road and
Cropsey Road in Poestenkill. Plank Road (Routew#} closed from Barbersville to the hamlet
of East Poestenkill due to several washed outsectiwenty-five families were also evacuated
along Plank Road as several homes were floodedrelByuary 24 the jams were decreasing in
size and water receded to within its banks.

January 19, 1999

The Rensselaer County Sheriff's office reportedcanjam on the Hoosic River at Buskirk. As a
result of this ice jam, and also rain-and snowmedter overflowed onto Route 103 and River
Road near the Buskirk covered bridge. Ice exteridm@ Buskirk most of the way to Eagle

Bridge and was clogging parts of the river. Thedlovaters affected some low lying homes in
the area and there was minor flooding along RiveadRand Route 103 near Buskirk.

February 13, 2003

Rensselaer County Emergency Management officigierted water flowing over the banks of
the Hoosic River near:the Buskirk Bridge. The wdlewed through a cornfield and affected
several buildings near Buskirk. The flooding waes tasult of an ice jam that obstructed the flow
of water in the Hoosic River, causing the watelbdok up behind the jam and overflow the banks
of the river. Heavy. rain exacerbated this situatibime ice jam resulted in flooding on County
Route 103

Of the 38 ice jam incidents recorded by CRREL, Bfemon the Hoosic River, nine on Poesten Kill,
seven on Moordener Kill, five on the Little Hoo$dver, two on the Hudson River, and one on Poesten
Creek. Core planning group members also repoodflalue to ice jams causing damage to residential
properties on the Tackawasick and South Kinderi@aeks in the Town of Nassau.

Probability of Occurrence — Ice Jams

Due to the nature of the terrain and the climat®émsselaer County, ice jam events are essentially
certain to occur in the future, although whethenat such events will cause significant damagess |
easy to predict, since detailed records of actaahatie caused by ice jams are scarce. While Core
Planning Group members have reported that ice Jaodihg is common on the County, the available
data also does not easily allow for a meaningfetage number of damage-causing occurrences per year
to be computed, since the recorded number of neemaidents is quite low.
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Earthquakes
Description — Earthquakes

FEMA defines the term “earthquake” as a suddergraipaking of the Earth caused by the breaking and
shifting of rock beneath the Earth’s surface. Tii/ement forces the gradual buildup and accunomlati
of energy. Eventually, strain becomes so gredttligeenergy is abruptly released, causing theistait

the earth’s surface which we know as an earthquake.

According to the USGS Earthquake Hazards Programst arthquakes (approximately 90%) occur at
the boundaries where the plates meet, although ftossible for earthquakes to occur entirely within
plates. Rensselaer County is significantly distemin any plate boundaries. Regardless of whesg th
are centered, earthquakes can impact locationsaad-well beyond — their point of origin. They are
often accompanied by “aftershocks” — secondary esiaik the earthquake sequence. Aftershocks are
typically smaller than the main shock, and canionastover a period of weeks, months, or years tianm
main shock. In addition to the effects of groumleng, earthquakes can also cause landslides and
liquefaction under certain conditions. Liguefantioccurs.when unconsolidated, saturated soils ixhib
fluid-like properties due to intense shaking ararations experienced during an earthquake. Togethe
ground shaking, landslides, and liguefaction camalge or destroy buildifigs, disrupt utilties (i.gas,
electric, phone, water), and sometimes trigges fire

Location and Extent— Earthquakes

Earthquakes may affect any of Rensselaer Countysnuinities. Figures 3a.29 and 3a.30 show the
earthquake hazard maps for the cefterminous UBiees and also New York State, which are prepared
by the USGS Earthquake Hazards Program. It shomédh earthquake hazard in New York State is low
relative to other parts of the ‘country (for examipie west coast of the USA), but the possibility fo
noticeable earthquakes does. exist in the State.

Figure 3a.29:Earthquake Hazard Map of the Conterminous UnitateS

= USGS

soRCE fov A changiog warkd

Rensselaer Coun
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SECTION 3a - RISK ASSESSMENT: HAZARD PROFILES

Figure 3a.3Q Earthquake Hazard Map of New York State
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The severity of an earthquake at a given locatiepedds on the amount of energy released at the
epicenter, and the location’s distance from theeaypier. The terms “magnitude” and “intensity” ane
terms used to describe the severity of an eartlequak earthquake’s “magnitude” is a measurement of
the total amount of energy released while its tisiy” is a measure of the effects of an earthquthe
particular place. Another way to express an eaakg's severity is to compare its acceleratiorhto t
normal acceleration due to gravity. Peak Groundefaration (PGA) measures the rate of change in
motion of the earth’s surface and expresses it psr@ent of the established rate of acceleratientdu
gravity (9.8 m/se?). Figure 3a.30 shows that, for the northern thicds Rensselaer County, PGA values
of between 3 and 4% of gravity have a 10 perceanch of being exceeded over 50 years. The
remainder of Rensselaer County also has a sliggdler degree of exposure to the earthquake hazard.

An approximate relationship between PGA, magnitiede intensity is shown in Table 3a.20. Using

Table 3a.17, one can approximate that, for an gaaite of expected severity for most of Rensselaer
County (PGA values of 3 to 4%q), perceived shakimogld be light to moderate (depending upon the

distance from the epicenter) and potential damag#daange from none to very light (also depending

upon the distance from the epicenter).

Table 3a.20
Earthquake Magnitude/Intensity Comparison

PGA Magnitude Intensity Perceived Shaking Potential Damage
<017 10-3.0 I Not Fett None
017-1.4 30-39 -1 Weak None
14-92 40-49 IV -V IV. Light IV. None
V. Moderate V. Very Light
92-34 50-59 V.— VI VI. Strong VI. Light
VII. Very Strong VII. Moderate
34-124 6.0-6.9 VI - 1% VIII. Severe VIII. ModerateMHeavy
I1X. Violent I1X. Heavy
> 124 7.0 and higher. X and higher Extreme Very keav

Sources: (1) FEMA Mitigation Planning:“How=To" Guid386:2 (as reported in the New York State HazaitiyMion Plan
2005; (2) Wald, D., et al., 1999, Relationship ketw Peak Ground Acceleration, Peak Ground Motiord ®lodified Mercalli
Intensity in California”, Earthquake Specita, V. 1p::557-564; (3) Community Internet Intensity, SS@lodified Mercalli
Intensity, and Instrumental Intensity...1999. “Hilpww-socalwr.usgs.gov/ciim/pubs/ciim/node5.htduly 27, 2003).

An earthquake with a: 10 percent chance of exceedarer 50 years in most of Rensselaer County would
have a PGA of 3 to 4%g and an intensity rangingnfanly 1V to V, which would result in light to
moderate perceived shaking, and damages rangingrfome to very light. For comparison purposes, an
earthquake of intensity IV on the‘Modified Merc&@ltale would most likely cause vibrations similar t
heavy trucks driving over roads, or the sensatioa lt. Hanging objects would swing; standingscar
would rock; windows, dishes and doors would rataled, in the upper ranges of intensity 1V, wooden
walls and frames would creak. An earthquake efmnisity V on the Modified Mercalli Scale would be
felt outdoors, awaken sleepers, disturb or smlitls, displace small unstable objects, swing daond
cause shutters and pictures to move. Less freqatihquakes of high magnitude with much higher
PGA’s and, in turn, substantially higher damageepidls, are possible in Rensselaer County - with
return periods of 100 to 2500 years. As shown guiféi 3a.25, when soil type is taken into accoimet, t
PGAs with a 2% probabilty of exceedance in anyegiyear ranges from 25 to 94, depending on
location; this corresponds to very strong to vibjggrceived shaking and moderate to heavy damages.

As noted in the New York State Hazard MitigatioarRIsoil type can have an impact on the severity of
an earthquake at a given location. For exampk,ssdls (i.e., fill, sand) are more likely to anfpl
ground motion during an earthquake. Liquefactioals® more likely to occur in areas of soft soils.
contrast, harder soils (i.e., granite) tend to cedground motion during an earthquake. Figurel13a.3
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shows soil types in five basic categories with yayyegrees in likelihood of amplifying the affeofsan
earthquake, with Category A being far less likehamplify the seismic motion than Category E.

The soil types and surficial materials have beembited with the seismic hazards by the New York
State Emergency Management office and the Statdo@eal Survey in Figure 3a.32 to provide an
adjusted, more refined picture of the earthquakeatihin terms of earthquake spectral acceleration?,
which is a more accurate indicator of damage taimgs, which in some areas of the state results in
significantly higher earthquake hazard than isexvidrom the simple USGS mapping of Figure 3a.30.

Table 3a.21 presents the areas of earthquake heglrd each municipality by the adjusted spectral

acceleration (SA) with a 2% probability of occurrenn 50 years. Table 3a.22 presents the values of
improved property within those hazard areas foheaanicipality. For clarity and conciseness Tables

3a.21 and 3a.22 have omitted the acreages andvetpr@lues in areas of the two lowest risk hazard

bands included in Figure 3a.32.

Over the County as a whole, the vast majority ef @ounty’s land area and improved property value is
located in the lowest earthquake risk bands deteigna the NYSHMP: Only 21% of the County is
located in the 35-45%, 55-65%, and 65-75% Speéicakleration risk areas. However, these areas
contain almost 60% of the County’s improved valuith both the Ctties of Troy and Rensselaer having
more than half of their improved property withire teecond highest Spectral Acceleration risk zobe (6
75%) as designated in the NYSHMP. Almost~all teenaining improved property in the City of
Rensselaer is located in the third highest risleZ@A 55-65%). The Village of Castleton-on-Hudson
the only other municipality in the County ta.havermthan half of its improved property (88%) in the
two highest Spectral Acceleration risk zones prewethe County:

A more detailed breakdown of parcels and propegposed to the earthquake hazard by land use types i
presented in Appendix A.

*While PGA (peak ground aggéleratiois)what is experienced by a particle on the grospdctral accelerationis
approximately what is experienced by a building,na=deled by a particle on a massless vertical radiny the
same natural period ofaibration as the building &B).
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Figure 3a.31: Rensselaer County Geological Soil Classification
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Figure 3a.32 Rensselaer County Earthquake Hazard: Combineth®eRisk/Soils Type
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Table 3a.21
Rensselaer County Earthquake HazardAdjusted USGS 0.2 Sec Spectral Acceleration

With a 2% Probability of Exceedance over 50 Years Acreages

(SourceNYSEMO/NYS Geological Survgy

1%

- Total SA (%g) 35-45 SA (%g) 45-55 SA (%g) 65-75
Municipality Acres A ) . )
cres % Acres % Acres %

Berlin, Town of 38,196 1,583 4% 0 0% 0 0%
Brunswick, Town of 28,284 5,346 19% 0 0% 230 1%
Castleton-on-Hudson, Village of 533 33 6% 457 86% 0 0%
East Greenbush, Town of 15,713 2,333 15% 4,912 31% 29 0%
East Nassau, Village of 3,031 637 21% 34 1% 0 0%
Grafton, Town of 29,706 5 0% 0 0% 0 0%
Hoosick, Town of 39,364 3,339 8% 0 0% 442 1%
Hoosick Falls, Village of 95( 300 32% 0 0% 45 5%
Nassau, Town of 25,597 2,662 10% 515 2% 0 0%
Nassau, Village of 442 410 93% 0 0% 0 0%
North Greenbush, Town of 12,103 1,969 16% 182 2% 1,613 13%
Petersburgh, Town of 26,682 1,004 4% 0 0% 0 0%
Pittstown, Town of 41,256 4,139 10% 0 0% 379 1%
Poestenkill, Town of 20,732 2,407 12% 0 0% 0 0%
Rensselaer, City of 2,20 49 2% 787 36% 1,360 62%
Sand Lake, Town of 23,088 3,126 14% 0 0% 0 0%
Schaghticoke, Town of 32:507 4,485 14% 0 0% 9,795 30%
Schaghticoke, Village of 640 0 0% 0 0% 299 47%
Schodack, Town of 40,243 11,542 29% 11,158 28% 0 0%
Stephentown, Town of 37,280 3,896 10% 1,571 4% 0 0%
Troy, City of 7,056 636 9% 0 0% 4,364 62%
Valley Falls, Village of 307 0 0% 0 0% 4 1%
County Totals 425915 49,904 129 19,61 5p6 18,5p9

Low risk SA categories (<25 and 25 — 35) o mittedcfiarity
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Table 3a.22
Rensselaer County Earthquake HazardAdjusted USGS 0.2 Sec Spectral Acceleration

With a 2% Probability of Exceedance over 50 Years 4mproved Property

(SourceNYSEMO/NYS Geological Survgy

SA (%g) 35-45

SA (%g) 55-65

SA (%g) 65-75

Total Improved

Municipality Property Improved o Improved - Improved o
Property Property Property
Berlin, Town of $161,460,296 $24,433,411 15% $0 0% $0 0%
Brunswick, Town of $935,076,250 $310,277,134 33% $0 0% $6,682,959 1%
Castleton-on-Hudson, Village of] $173,218,901  $14,673,482 8% $152:402,387 88% $0 0%
East Greenbush, Town of $1,478,535,900 $324,395,754 22% $287,266,581 19% $751,535 0%
East Nassau, Village of $36,635,844 $18,971,607 52% $637,927 2% $0 0%
Grafton, Town of $160,142,008 $84,860 0% $0 0% $0 0%
Hoosick, Town of $276,325,328 $66,399,092 24% $0 0% $17,289,715 6%
Hoosick Falls, Village of $335,334,940 $171,983,884 51% $0 0% $11,457,74Q 3%
Nassau, Town of $207,267,186 $44,390,472 21% $4,344,386 2% $0 0%
Nassau, Village of $101,812,637 $101,248,334 99% $0 0% $0 0%
North Greenbush, Town of $1,126,168,100 $354,275,301 31% $22,703,248 2% $184,728,819 16%
Petersburgh, Town of $85,588,579 $8,620,964 10% $0 0% $0 0%
Pittstown, Town of $296,057,020 $54,218,309 18% $0 0% $3,128,919 1%
Poestenkill, Town of $315,226,879 $74,838,547 24% $0 0% $0 0%
Rensselaer, City of $527,411,852 $3,927,501 1% $213,614,204 41% $304,975,93( 58%
Sand Lake, Town of $618,731,110  $176,714,224 29% $0 0% $0 0%
Schaghticoke, Town of $393,627;7112 $51,271,879 13% $0 0% $75,855,781  19%
Schaghticoke, Village of $48,285,342 $0 0% $0 0% $18,735,449 39%
Schodack, Town of $846,788,002  $329,735,681 39% $117,344,879 14% $0 0%
Stephentown, Town of $187,025,080 $31,483,95( 17% $17,972,782 10% $0 0%
Troy, City of $4,097,481,40% $343,157,604 8% $0 0% $3,179,819,227 78%
Valley Falls, Village of $24,983,624 $0 0% $0 0% $4,207 0%
County Totals $12,433,183,925 $2,505,101,9p8 20% $816,286(392 7963,803,430,283 319

Low risk SA categories (<25 and 25 — 35) o mittedcfiarity
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Previous Occurrences - Earthquakes

As noted in the New York State Mitigation Planhatigh the probability of damaging earthquakes in
New York State is low, earthquakes do occur ongalae basis in New York. Figure 3a.33 illustraties
location of earthquake epicenters in New York, latained from the New York State Hazard Mitigation
Plan, for earthquakes that occurred between 1787 Mawy 1986. Table 3a.23 presents details for
earthquakes recorded in New York State since 1R87 were recorded in the 2006 NYS statistical
yearbook. The list records one significant seisevient in the vicinity of Rensselaer County: An revef
reported magnitude 4.8 — 5.0 (depending on thecepurentered on Warrensburg in Warren County in
April 1931.

Figure 3a.33:Significant Earthquake Epicenters in New York 8{df737-1986)

Figure 3a.33 indicates that a handful of addition@ihor earthquakes have been epicentered in
Neighboring Counties (particularly Albany Countyjce 1737, although details of these events wetre no
readily available. .
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There has been one Federally-declared disasteewn York State due to an earthquake, following an

event of Magnitude 3.1 that occurred in the fartm@astern part of the state in April 2002 (with
aftershocks in May 2002). Rensselaer County wasaffected by this event.

Table 3a.23
Earthquake History Throughout New York State (1737— 2005)
(Source: NYSEMO/ NYS Statistical Yearbook 2006)
Date Location Size Damage Description
December 18, 1737 New York City 5.2 Bells rangesalichimneys fell
January 16, 1840 Herkimer 3.7 No reference andiod&image reported
September 2, 1847 Offshore NYC 3.5 No referencéoamtb damage reported
September 9, 1848 Rockland Lake V Felt by many
March 12, 1853 Lowville Vi Machinery knocked over
February 7, 1855 Saugerties Vi Cryoseism
October 23, 1857 Buffalo (Lockport) 4.0 Bells rang cks fell from shelves
December 18, 1867 Canton, St. Lawrence Coungty 4.7 leep®rs awakened
December 11, 1874 Tarrytown* 3.4 No reference andfmdamage reported
November 4, 1877 Lyon Mountain Vil Chimneys down, walls cracked, window
damaged, crocks overturned
August 10, 1884 New York Bight (NYEC) 52 Chimneysldricks fell, walls cracked
May 28, 1897 Dannemora 4.5 No reference and/or &oatje reported
February 3, 1916 Schenectady 3.8 Broke windowsplpe¢brown out of bed
March 18, 1928 Saranac Lake 4, No reference ahtiatamage reported
August 12, 1929 Attica 52 250 chl_mney_s fell, brick buildings damaged,
Attica prison walls, wells went dry
April 20, 1931 Watrensburg 4.8 Chimneys fell, churb spire twisted
April 15, 1934 Dannemora 3.9 House shifted
July 9, 1937 Brooklyn 35 No reference and/or Nmédge reported
September 5, 1944 Corwall, Ontario/Massena, NY 5.8 Nearly all chlmne_y_s fell, buildings damaged,
$2 million damage
September 5, 1944 Corwall, Ontario/Massena, INY 45 Chimneys destroyed, houses damaged
September 3, 1951 Rockland County 3.b No referandéor No damage reported
January 1, 1966 Attica 4.7 Chimneys and walls dadag
June 13, 1967 Attica 3.9 Chimneys and walls damaged
May 23, 1971 Blue Mountain Lake 4.1 No referencé/@nNo damage reported
May 23, 1971 Blue Mountain Lake 3.5 No referencé/@nNo damage reported
June 7, 1974 Wappingers Falls 3.(|) Windows broken
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Table 3a.23

Earthquake History Throughout New York State (1737— 2005)

(Source: NYSEMO/ NYS Statistical Yearbook 2006)

Date Location Size Damage Description

June 9, 1975 Plattsburgh (Altona) 3.5 Chimney sfmaplaces cracked
November 3, 1975 Raquette Lake 4.0 No referencéoahlb damage reported
February 2, 1983 Scarsdale-Lagrangeville 3[0 Chyrsroeacked
October 7, 1983 Goodnow, Adlrondack 51 Tombstpnes rotated, some cracked chimneys,

Mountains windows broken, walls damaged

October 19, 1985 Ardsley 4.0 Windows broken, wadimmaged

June 17, 1991 Richmondville 4.0 No reference andfdamage reported

March 10, 1992 East Hampton, Suffolk Coun 410 rBference and/or No damage reported
April 20, 2000 Newcomb 3.8 No damage reported
Cracked walls, chimneys fell, road collapsed,
April 20, 2002 Au Sable Forks 5.1| -power outages:Federal Disaster DR-1415 was
declared as a result.
May 24, 2002 Au Sable Forks 31 Aftershock of the April 20, 2002 event, no

damage reported

Probability of Occurrence — Earthquakes

Earthquakes cannot be predicted: They strike witiv@rning, at any time of the year, and at ang th

the day or night. Earthquake hazard maps = soeetigferred to as “PGA maps” — are used as aaool t
project the likelihood of a varigus:intensity qudleng exceed at a certain location over a giveingpef

time. They depict the Peak Ground AccelerationAR @xpressed as a percentage of the force oftgravi
that can be expected. to be exceeded at a givetiolodar a particular probability of exceedance rose
specific time frame. Figure 3a.30 is an examplex dfasic earthquake hazard map as prepared by the
USGS Earthquake Hazards Program. It shows PGlewatat have a 10 percent chance of being
exceeded over 50 years.

As Figure 3a.30 shows, the earthquake hazardasvely low but increases north to south across the
County. Therefore, according to the currently al@d earthquake hazard mapping of New York State,
there is a 10 percent chance over 50 years thaadhquake with a minimum PGA of 3%g to 4%g will
be centered within Rensselaer County and its compmojurisdictions. This earthquake, if it were to
occur, would likely have associated with it lightrhoderate perceived shaking and little to no iganit
damage. While earthquakes causing greater damdgje Rensselaer County are still possible, theyehav
a less than 10% probability of occurrence in anyé&é@r period.
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Landslides

Description - Landslides

According to the USGS National Landslide Informati@enter (NLIC), the term “landslide” is
defined as the movement of a mass of rock, defirigarth down a slope. The force of gravity
acting upon a steep (or sometimes, even a moderstetp) slope is the primary cause of a
landslide. Slope failure occurs when the forcegraivity pulling the slope downward exceeds the
strength of the earth materials that comprise khygesto hold it in place. In addition to the forake
gravity, other contributing factors to landslideancinclude rainfall and/or rapid snowmetl,
earthquakes, volcanic activity, changes in grountdwand human-induced modifications to existing
slopes.

The potential for a landslide to occur exists iem@vstate in the country wherever very weak or
fractured materials are resting on a moderateetgpssiope (typicélly, a slope steep enough to make
walking difficult). However, not all moderate ttesp slopes are prone to landslides. As slope
stability increases, the susceptibility to landsdidlecreases.” Key.factors in slope stability are:

Soil Type Certain types of soil are more:stable on sldbas others. For example, as
noted in the New York State Hazard Mitigation Plglacial till is one type of soil that tends
to stand up well to the landslide tendency whikcail lake clay soils tend to have a higher
risk for landslides.

Terrain The degree of the slope and.the height fromofdbe slope to its toe also affect
slope stability. The New York State Hazard MitigatPlan indicates that the steeper the
slope the higher the risk for landslides to oc@lfdther things being equal). It notes that
minor landslides called “sltimps” can occur withyeminor slopes, and that landslides are
most likely on slopes greater than or equal toedrekes. In terms of the height of the slope,
the State Plan notes that.relief greater.than d0idegenerally accepted to be the threshold
where the potential becomes more significant.

Vegetative Cover Slopes with little. or no vegetative cover areenprone to landslides than
other more_ vegetated slopes.

Soil Water Content As sail water content increases, slope stglilitcreases. Periods of
sustained above-average precipitation, short duratainfall events with significant
precipitation, and snowmelt events can all add ¢d water content and increase
susceptibility to landslides.

Landslides can be triggered by natural events omimnans. Natural events include erosion,
decreases in vegetative cover due to natural caauseé/er seasonal changes, and ground shaking
from earthquakes. Human caused triggers incluegired the slope gradient, increasing the soil
water content, and removal of vegetative cover.

Location and Extent - Landslides

Areas that are commonly considered to be safe flomdslides include areas that have not
experienced landslides in the past, areas of mirsiope, and areas set back from the tops of slopes
Conversely, areas that are commonly considereck tsdre prone to landslides tend to be areas
where a landslide has occurred in the past, badssseap slopes or drainage channels, and developed
hillsides where leach field septic systems are.used
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The potential for landslides exists across the esbbNew York State, although according to USGS
and NYGS the vast majority of the state (80%) hakva susceptibility to landslide hazard.

Landslide hazard mapping has been completed for Xenk State. In general the highest potential
for landslides can be found along major river ahe Ivalleys that were formerly occupied by glacial
lakes resulting in glacial lake deposits (glaadkkl clays) and usually associated with steepeesjop

such as the Lake Ontario Region. USGS landslidgceqiibilty mapping uses three basic
classifications to communicate the risk, in confiont with three further classifications to

communicate the combinations of susceptibility amaddence:

High incidence (Greater than 15 % of the area rea)
Moderate incidence (1.5% - 15% of the area invgived
Low incidence (Less than 1.5% of the area involved)
High susceptibility/moderate incidence

High susceptibility/low incidence

Moderate susceptibility/low incidence

The USGS provides the following supporting nareafior the landslide hazard classifications:

“Susceptibility not indicated where same or lowlan incidence; Susceptibility to land

sliding was defined as the probably degree .0f raspoof [the areall.focks and soils to

natural or artificial cutting or loading of slopespr to :anomalously high precipitation.

High, moderate, and low susceptibility are deljmitby the same percentages used in
classifying the incidence of land sliding. Someegalization was necessary at this scale,
and several small areas of high incidence.and suitguéty were slightly exaggerated.”

USGS landslide susceptibilty mapping for' Rensse@eunty is presented in Figure 3a.27. The
figure shows that the area with.the. highest idextifrisk of landslides is the western side of the
County in an area mapped as “High Incidence”. gdigendthin 2-5 miles of the Hudson River.
Another portion of the“ County. along its eastern roauy is identified as “High
Susceptibilty/Moderate Incidence.: The remaindethe County is mapped as “Low Incidence”,
although the majority of individual landslide ineitts in the County for which records are available
have been recorded in this zone. Of the six caitegof incidence and susceptibility listed above,
only these three have been identified in Renss€&laenty.

The severity of a landslide depends in large pathe degree of development in the area in which it
occurs and the geographic area of slide itself. neGaly speaking, landslides often result in
devastating consequences, but only in very lochlireas. A landslide occurring in an undeveloped
area would be less severe because lives and prepeuid not be affected; the only impacts would
be to land, vegetation, and possibly some widlif@n the contrary, a landslide occurring in a
developed area could have devastating affectsingufigpm structure and infrastructure damage to
injury and/or loss of life. Structures or infragtture built on susceptible land would likely cplia

as their footings slide downhill, while those beldthe land failure would likely be crushed.
Landslides in the area of roadways could have thengal to fall and damage or destroy vehicles,
and force other drivers to have accidents.

The GIS data used to generate Figure 3a.34 wagaiestimate the extent of land areas vulnerable
to landslides and the value of improved properthinithose areas in each municipality, as
presented in Table 3a.24. It should be notedttigimapping represents the overall risk of
landslides, and occasional areas more vulneralidadslides may exist within low risk or incidence
areas due to local topographical conditions.
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Figure 3a.34: Landslide Incidence in Rensselaer County
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Table 3a.24

Landslide Risk by Municipality

Total Total High Incidence High S usceptibility/Moderate Incidence
Municipality Area Improved Area Area
(Acres) Value (Acres) % Improved Value % (Acres) % Improved Value %

Berlin, Town of 38,196 $161,460,294 0 0% $0 0% 15,774 41% $62,754,099 39%
Brunswick, Town of 28,284 $935,076,25( 2,189 8% $222,193,789 24% 0 0% $0 0%
\C/ﬁ‘lsageet%rf"on'H”dson’ 533|  $173,218,901 533|  100%| $173,218,901 100% 0 0% $0 0%
East Greenbush, Town of 15,713| $1,478,535,90( 12,208 78% | $1,422,482,069 96% 0 0% $0 0%
East Nassau, Village of 3,031 $36,635,844 0 0% $0 0% 0 0% $0 0%
Grafton, Town of 29,706 $160,142,003 0 0% $0 0% 0 0% $0 0%
Hoosick, Town of 39,364 $276,325,323 0 0% $0 0% 64 0% $0 0%
Hoosick Falls, Village of 950 $335,334,98( 0 0% $0 0% 0 0% $0 0%
Nassau, Town of 25,597 $207,267,186 0 0% $0 0% 0 0% $0 0%
Nassau, Village of 442 $101,812,537 0 0% $0 0% 0 0% $0 0%
North Greenbush, Town of 12,103| $1,126,168,10( 6,026 50% $767,789,234 68% 0 0% $0 0%
Petersburgh, Town of 26,682 $85,588,579 0 0% $0 0% 8,916 33% $14,444,056 17%
Pittstown, Town of 41,256 $296,057,02( 6] 0% $0 0% 0 0% $0 0%
Poestenkill, Town of 20,732 $315,226,879 Q 0% $0 0% 0 0% $0 0%
Rensselaer, City of 2,202 $527,411,857 2,202 100% $527,411,845 100% 0 0% $0 0%
Sand Lake, Town of 23,088 $61:8;731,11d 0 0% $0 0% 0 0% $0 0%
Schaghticoke, Town of 32,507 $393,627, 714 22,281 69% $303,358,307 7% 0 0% $0 0%
Schaghticoke, Village of 640 $48,285,343 474 74% $44,403,730 92% 0 0% $0 0%
Schodack, Town of 40,243 $846,788,004 23,084 57% $518,241,574 61% 0 0% $0 0%
Stephentown, Town of 37,280 $187,025,08( 0 0% $0 0% 6,931 19% $27,629,219 15%
Troy, City of 7,056| $4,097,481,404 6,972 99% | %$4,087,410,140 100% 0 0% $0 0%
Valley Falls, Village of 307 $24,983,624 0 0% $0 0% 0 0% $0 0%

County Totals| 425,915| $12,433,183,924 75,970 18% | $8,066,509,592 65% 31,685 7% $104,827,374 1%
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In terms of the land area covered by moderate ptisitity/low incidence landslide zones, Table
3a.21 shows clearly that the municipalities mostisit from landslides are those immediately
adjacent to the Hudson River: the Cities of Trog ensselaer, the Towns of Schaghticoke, North
Greenbush, East Greenbush and Schodack, and tlageégilof Schaghticoke and Castleton-on-
Hudson. Three of these municipalities (Troy, Relasse and Castleton-on-Hudson) lie entirely
within the highest risk mapped landslide zone, &vhi¥o others (East Greenbush and the Village of
Schaghticoke) have more than 90% of their impropeaperty within the highest risk zone, and
three more (North Greenbush, Schodack, and the BbwWrhaghticoke) have more than 60% in this

Zone.

A more detailed breakdown of property exposedéaontiapped landslide hazard by land use types is
presented in Appendix A.

Also of note is Figure 3a.35, provided by the Relss County Department of Economic

Development and Planning on December 30, 2010 hwéhows the US Department of Agriculture

Natural Resource Conservation Service Soils MagRiensselaer ‘County, and highlights soil types
with likely, moderate, and high slump/slide potahti
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Figure 3a.35: Potential Landslide, Slump and RockfaSoils in Rensselaer County
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Previous Occurrences — Landslides

The “Landslide Inventory Map of New York” produceyg the New York State Geological Survey
(NYSGS) in cooperation with the United States Ggiolal Survey, plots the location of 30 landslide
events in Rensselaer County between 1837 and 1#289yel as several areas in the “High
Incidence” risk zone near the Hudson River wheddvidual slides are too numerous to map. Data
sheets obtained from the NYSGS for most of theviddal mapped landslide events also record the
dollar damages caused by many of these eventsawdttage losses of approximately $25,000 per
event (1980s dollars). The details available dadslides in Rensselaer County recorded by NYSGS
are presented in Table 3a.25.

Table 3a.25
Landslide Events Recorded by NYSGS in Rensselaer Guaty 1837 — 1989

: New York State Geological Survey)

(Source

T o Damage
Dat M lity Affected D :
ate unicipality Affecte escription Estimate
Corner of Washington/Eo6urth Streets: Large
1837 City of Troy landslide destroyed three hatises and two stablgsnot recorded
five people killed.
Nine residential:structures and several other
1843 City of Troy buildings desttoyed by:large landslide, 17 peopl¢ not recorded
killed.
1854 City of Troy I(;cr)]rézt"rggtmn site of 8t Peter's College destroyeq k?wot recorded
1930s City of Troy Landslide destroyed three boigi on RPIcampus  not recordg¢d
1950s City of Troy Proudfit Laboratory_buﬂd ing south of Sage Avenu?,|Ot recorded
damaged by 'landslide, subsequently removed
1951 City of Troy Main approeach road to RPI damabgdandslide not recorded
Thompson Street, Troy: Housing development on
1970 City of Troy topiofslope; slide destroyed one housing unit andnot recorded
damaged-city road
Stanton Street: Major slide in sand/clay destroyed
1981 City of Troy foundations of several housing unis under not recorded
construction
Major debris flow on steep slope (100 feet high)
. into Poestenkill Creek. Top of Congress Street
1983 City of Troy behind old Wooltex factory. Significant part of not recorded
construction site lost, creek blocked.
) Soil slump caused by undercutting stream, affects
pre-1985 | Town of Stephentown highway (County Route 26) $35,000
Soil slump, portion of highway undercut by strealm
-1985 | T f Schodack 20,000
pre own ofsehodac (County Route 4 at South Schodack) $
Soil slump caused by undercutting stream, affects
pre-1985 [ Town of Schodack highway (County Route 4 near Castleton-on- $25,000
Hudson)
Soil slump caused by undercutting stream, affects
re-1985 | Town of Schodack . ) 20,000
P W highway (County Route 8 at Stony Point) $
) Soil slump caused by undercutting stream, affects
pre-1985 [ Town of East Greenbushhighway (County Route 53 at Best) $25,000
pre-1985 | Town of Poestenkil Failure of_Cut slope near County Route 40, Easf] $5.000
Poestenkill
. Soil slump caused by undercutting stream, affects
re-1985 | Town of Poestenkill ) 20,000
P highway (County Route 79) $
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Table 3a.25

Landslide Events Recorded by NYSGS in Rensselaer Gaty 1837 — 1989

Source: New York State Geological Surve

Draft Plan -nizary 2011

L o Damage
Date Municipality Affected Description Es timate
pre-1985 | Town of Brunswick I\F/Iaitllllst,”e of Cut slope on County Route 139 at Eagle $10,000
. Soil slump caused by undercutting stream, affecfs
re-1985 | Town of Brunswick ) . 30,000
P highway (County Route 79 at Cropseyville) $
Soil slump caused by undercutting stream,
pre-1985 | Town of Brunswick encroaching on highway (County Route 134 at $120,000
Eagle Mills)
pre-1985 | City of Troy Oakwood Avenue: housing depetent "lost" not recorded
. Soil slump caused by undercutting stream, affects
-1985 | T f Schaghticok ) ) 20,000
pre own of schaghticoxe highway (County Route 121 at Speigletown) $
) . Soil slump caused by undercutting stream, affects
pre-1985 | Town of Schaghticoke highway (County Route 124 west of Melrose) $15,000
) : Soil slump caused by undercutting stream, affects
pre-1985 | Town of Schaghticoke highway (County Routé 175) $15,000
. Soil slump caused:by undercutting stream, affects
-1985 | T f Schaghticok ) 20,000
pre own of schagnticoxe highway (County Route 114) $
) . Failure of cutsslope on County Route 103,
pre-1985 | Town of Hoosick southwest of Eagle. Bridge $10,000
pre-1985 | Town of Pittstown Failure of cut slope on County Route 109, west ¢f $10,000
West Hegsick
pre-1985 | Town of Hoosick Soil slumpiin elay undercut by stream, affecting not recorded
State Route 7
) Soil slump:gaused by undercutting stream, affects
pre-1985 | Town of Petersburgh highway (County Route 98 at North Petersburgh) $20,000
) Soil slump caused by undercutting stream, affects
pre-1985 | Town of Petersburgh highway (County Route 94) $30,000
; Soil slump caused by undercutting stream, affects
re-1985 | Town of Berlin ; 20,000
P highway (County Route 38) $
South end of Troy in the vicinity of Menands
pre-1985 City of Troy Bridge: 12 homes reported lost in two separate | not recorded
slides
. Many slides in Lake Albany clays in Prospect
1986 City of Troy Park/RP| area $1,000,000
. South end of Troy in the vicinity of Menands
1986 City of Troy Bridge: group of slides in Lake Albany clays not recorded
1987 City of Troy Southwest cornerqf RPI campus, slumping of $10,000
corner of new parking lot
Between Lexington Avenue and Spring Avenue;
1987 City of Troy one home destroyed by slide, portions of Lexington $50,000
Avenue closed
Hawthorne Street overlooking Spring Avenue:
1987 City of Troy slide on steep slope did not impact buildings butf  $115,000
one house later condemned as a result
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In addition to events recorded by NYSGS up to 1%Meral research has also uncovered several
additional landslide incidents;

Date Unspecified
A Core Planning Group Member reported that in thdyel970s NYS Route 2 in the Town of

Brunswick slumped in the Poestenkill requiring tbad to be closed and major work to be done
which is still visible to this day.

May 6, 1998
Following torrential rain, four sections of Statdglivay 9 from Castleton-on-the-Hudson to the
Columbia County line, were blocked by mud slides.

March 2008
A landslide occurred in Troy south of Thomson Stresar Delaware Avenue. No details of the
impacts were available but a photograph of the dtidicates some damage did result:

February 26, 2010

After a period of heavy rains, a landslide occurtezhind the Castleton Volunteer Fire
Department forcing the evacuation of the firehoasd its equipment, and burying a basketball
court located behind the firehouse on Green Streleavy rains weakened the hillside and for a
time it was feared that there were signs that aensavere landslide was on its way. The
firehouse and its equipment were evacuated. Abaesjuent meeting between the village and the
Rensselaer County Soil and Water Conservation @iRCSWCS) the Village indicates that
they were advised by RCSWCS that the best apprfeachoving forward would be to allow the
material to remain intact at the base of the slapd,fence in the area. Local regulations exist in
the Village to protect against slumping, slidingdarosion regarding activities that can be taken
on slopes of greater than 25% where HUE (250e$ sowié present. More formal mitigation
activities for this particular site were not recoemded.
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Probability of Occurrence — Landslides

While it is certainly possible for landslides tocac within Rensselaer County, the current readily
available data regarding historic occurrences doépermit any reliable estimation of the frequency
of future occurrences. While the overall probaypitf future occurrence is assumed to be low for
much of the central portion of the County, there aignificant areas (basically comprising the
municipalities adjacent to the Hudson River) whiaraslides are assumed to be comparatively
frequent: the available records suggest that l@edshave been occurring at a rate of at least one
every five years or so in the County overall, vathassumed higher rate in the areas identified as o
“high incidence” and “Areas of slumping and landilg where individual slides are too numerous
to map” by USGS and NYSGS.

Based on overall landslide susceptibility, the nemof local historic events and the number of
vulnerable structures, Rensselaer County is raimkdte New York State Hazard Mitigation Plan as
the County most threatened by landslidasof all 62 counties in.the state.
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Wildfires
Description — Wildfires

A wildfire is an uncontrolled fire burning in anear of vegetative fuels such as grasslands, brush, o
woodlands. Wildfires can occur in areas esseytrdlid of development, or in areas where
development intermingles with these natural arkagwn as the “urban-wildland interface”). Many
wildfires occur in locations that abound in densee$ts, grasslands and shrubs. Heavier fuels with
high continuity, steep slopes, high temperatumg,Humidity, low rainfall, and high winds all work

to increase risk.

Wildfires can occur at any time of the year, bull wsually occur during warmer and dryer months.
Wildfires are most commonly caused by people (i@son, debris burns, and carelessness).
Lightning is the next most common cause of wildfiréAs reported by the Wildland Fire Assessment
System (WFAS) wildfires resulting from a lightnirsgrike largely depend on the duration of the
current and the kind of fuel the lightning hitspr&ad of the wildfire after ignition usually depsnd
primarily on fuel moisture.

Location and Extent — Wildfires

Areas that are typically considered to be safe fraldiires include highly urbanized, developed
areas that are not contiguous with large areaslodflands. Areas typically considered to be prone
to wildfires include large tracts of wild lands taming heavier fuels (i.e. forested or otherwise
naturally vegetated) with high continuity, at steegiopes.

Wildfires are a significant hazard in Rensselaeur®q particularly in the forested areas of the
county. Many of the areas.at risk from wildfirag‘also popular with hikers and campers. Several
locally important transportation routes such-ageStoutes 2, 7 and 43 pass through potentially
vulnerable areas, leaving them vulnerable to céosluring forest fire due to smoke conditions.
Areas in Rensselaer County where the magnitudesavetity of the hazard are the greatest tend to
exhibit the lowest population densities in the Gguas a result, exposure of people living and
working in the highest hazard areas is often keltiow.

Figure 3a.36 shows the areas of Rensselaer Ccattyate considered to be at risk from wildfire
colored green and urban/developed areas colored A¢disk areas include deciduous, evergreen,
and mixed forest, shrub land, and grassland. oiilshbe noted that the majority of the wildfirekris
areas consist of deciduous woodland (approxims&8% of the County land area and 60% of the
wildfire risk area) while evergreen forest, mixedest, shrub and grassland areas together make up
approximately 25% of the County land area and 4@%hearea vulnerable to wildfire. Cultivated
agricultural land and pastureland, and vegetat@dloleed open space such as golf courses are not
considered to be at significant risk from wildffie@ the purposes of this plan and its componeht ris
assessment. For the purposes of this plan, dtismated that approximately 64% of the County area
lies within a wildfire hazard zone.
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This Working Draft Submittal is a preliminary drefocument and is not to be used as the basig@lrdiesign, construction or remedial
action, or as a basis for major capital decisiorf&ease be advised that this document and assdaieteserables have not undergone
intemal reviews by URS.

Figure 3a.36: Wildfire Risk Areas in Rensselaer County
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The wildfire risk areas in Figure 3a.36 have bedorecoded as follows:
Red: those areas in which the component paradiglim some improved value; i.e. structures are
present.
Orange: those areas for which no improved valaehemce no structures are associated with the
component parcels.
Yellow: Areas containing improved property witt200 feet of wildfire risk zones.

This allows a general determination to be maderdaggthose areas at risk from wildfire in whicleté
is a higher likelihood that such fires could alsos@ a threat to lives and structures, in additemn t
developed areas (colored grey) which have a dinemrface with the wildfire risk areas.

The wildfire risk for the individual municipalitiesvithin Rensselaer County has been quantified by
measuring the length of the urban-wildland inteefacid the total value of improved property locarted
the areas considered to be vulnerable to wildf@ed,these estimations are presented in Table 33126
urban-wildland interface measurements were estinatmrporating:a 200 ft buffer extending from the
wildfire risk areas into the developed areas, woant for the likelihood that structures in the elleped
area are at risk of combustion even if they ardmotediate ly adjacent to sources of fuel for witglé.

Including the buffer applied to wildfire risk area®% of the County's land area is in some way
vulnerable to wildfire, with more than 50% of tlaendl.area vulnerable in‘all municipalities excepttfie
Cities of Troy and Rensselaer. In terms of vulbiitg of development and structures to wildfirdl,the
municipalities in the more rural south east of @@nty have more than 75% of their improved prgpert
in wildfire hazard areas. In the Town of Graft@7% of development is considered vulnerable to
wildfire by the definitions used in this plan, am@ Town of Petersburgh also has more than 90% of i
development vulnerable to wildfire. While in thetty overall 46% of development is considered
vulnerable to wildfire, only four individual mungafities in'the County have less than 50% of ttatal
improved property value vulnerable to wildfire. more detailed breakdown of property exposed to the
mapped wildfire hazard by land use types is presentAppendix A.

In terms of the urban-wildland interface, the ToamSchodack exhibits the biggest vulnerability to
wildfires, with an interface morethan 70 milesldmgth. The Towns of Brunswick and Sand Lake each
have interfaces of more:.than 40 miles. Severaliaipaiities in the more forested parts of the Cgunt
have interfaces of less than 10 miles. While tesy appear low, it is explained by assuming thauich
areas developed land/improved property tends tevitkin the expansive areas vulnerable to wildfire
rather than adjacent to them.
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Table 3a.26
B Exposure to Wildfire Risk in Rensselaer County B

Wildfire . ]
. Wildfire Risk Improved
| | Rekzores | Cones i | o | wiane | Tomvate ol | mpod | proery vau
Munici pality Interface Im d Improved Municipal Risk Zones in Municinal vl bi Vulnerable to
: prove Property Area (Acres) (%) n Municipa winerave fo Wildfire
(Miles) Property Areas Wildfire*
(Acres) (%)

(Acres)
Berlin, Town of 6.1 24,319 12,255 38,196 96% $161,460,296 $132,903,664 82%
Brunswick, Town of 43.8 7,330 13,914 28,284 75% $935,076,250 $551,204,656 59%
Castleton-on-Hudson,
Village of 4.6 43 312 533 67% $173,218,901 $117,922,464 68%
East Greenbush, Town ¢ 38.8 4,507 6,344 15,713 69% | $1,478,535,90( $687,899,674 47%
East Nassau, Village of 2.5 1,261 1,563 3,031 93% $36,635,844 $31,850,637 87%
Grafton, Town of 4.2 15,041 13,560 29,706 96% $160,142,003 $155,527,944 97%
Hoosick, Town of 19.1 9,557 18,845 39,364 72% $276,325,323 $209,209,443 76%
Hoosick Falls, Village of 8.4 152 378 950 56% $335,334,980 $127,832,334 38%
Nassau, Town of 11.0 8,388 14,611 25,597 90% $207,267,186 $177,774,978 86%
Nassau, Village of 3.6 103 219 442 73% $101,812,537 $54,539,985 54%
North Greenbush, Town pf 33.1 3,401 4,494 12,103 65% | $1,126,168,10( $591,383,787 53%
Petersburgh, Town of 6.1 12,553 12,424 26,682 94% $85,588,579 $77,472,364 91%
Pittstown, Town of 24.7 9,310 20,537 41,256 72% $296,057,020 $219,199,154 74%
Poestenkill, Town of 26.5 7,978 10,700 20,732 90% $315,226,879 $270,354,415 86%
Rensselaer, City of 2.7 368 320 2,202 31% $527,411,852 $137,344,492 26%
Sand Lake, Town of 41.3 7,261 13,223 23,088 89% $618,731,110 $531,631,045 86%
Schaghticoke, Town of 37.3 7,440 14,461 32,507 67% $393,627,712 $262,463,393 67%
Schaghticoke, Village of 4.1 110 256 640 57% $48,285,342 $32,148,874 67%
Schodack, Town of 71.0 11,926 17,207 40,243 72% $846,788,002 $633,378,73 75%
Stephentown, Town of 10.6 17,248 17,377 37,280 93% $187,025,080 $159,778,51( 85%
Troy, City of 14.8 1,048 1,228 7,056 32% $4,097,481,404 $500,890,061 12%
Valley Falls, Village of 1.6 100 98 307 64% $24,983,624 $12,788,945 51%

County Totals 415.8 149,447 194,326 425,915 84% $12,433,183|925 $5,675,499,562 46%
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Previous Occurrences — Wildfires

While wildfires are considered by local sourcebda significant hazard in Rensselaer County, omgur

on an annual basis in some areas, few detailedd®ob individual occurrences were found in therseu

of research for this plan. The NCDC database dscarwildfire incident in April 2001 near Route 67

the Town of Schaghticoke in which $2,000 in damages recorded, and the SHELDUS database
records a fire in April 1962 which caused more taclr more than $8,000 in damages were attributed,
but does not specify the location. The New Yor&t&tHazard Mitigation Plan does not report any

specific historical instances of wildfires in Reels®r County. The Rensselaer County Department of
Economic Development and Planning noted that thst mexent event to their knowledge was a larger
brush fire in approximately 2007 in the Town of Ber

Probability of Occurrence - Wildfires

Wildfire events will remain at least an occasiooed¢urrence in Rensselaer County, and although teere
insufficient readily available data that could lsed to calculate actual probabilities, future ocences

of wildfires in the County is considered to be aért particularly if drought conditions become more
prevalent in the future. The likelihood of incredduture development (particularly residentialy caly
result in an increase in the length of the urbakHand.interface, an increase in the improved vale
property within wildfire hazard zones, and a greaik of property damage and danger to the public
future years. However, most wildfire events in @aunty are typically contained and extinguis hetea
quickly and those events causing major propertyadgenor life/safety threats are much less likely to
occur.

A Distinction Between “Hazards” and “Events”

This section of the plan speaks to hurricanes angidal storms, tornadoes, and winter stormsfjce

storms. These are severe weather events (notdmta@mselves). Severe weather events have specifi
hazards associated with them. The unique hazasiscated with the severe weather events discu
this section are addressed specifically elsewherthé plan; they are summarized briefly here.

merely summarized here for information only. EVEN®F& not fully profiled and a vulnerabili
assessment has not been completed. The reademwsyér, directed to the HAZARDS associated
these EVENTS (for profile/vulnerability assessna¢n.
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