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This municipality Annex includes details regarding Orange not included in the main body of the 2023 
SCRCOG Mitigation Plan Update. The municipality annexes were developed to assist municipalities with 
the process of implementing and maintaining their portion of the 2023 SCRCOG Mitigation Plan Update. 
The Annex includes a Municipality Profile, Risk Analysis, Capability Assessment, and Mitigation Actions. 

1. Municipality Profile 
The Town of Orange, once occupied by the Paugussett Tribe, was purchased in 1639 and incorporated in 
1822. Railroad and trolley service started in the late 1800s and connected Orange to surrounding 
communities.1 In 1921, the municipalities of Orange and West Haven separated, with Orange lying on 
the eastern border of the planning region.2 The Town was previously a rural and agricultural community, 
until the mid-1900s when it became a populated suburb of New Haven, though it only has a population 
density of 800 per square mile. Orange prides itself in rich history and traditions including the Orange 
Center Historic District and the Orange County Fair.  A Board of Selectmen governs the Town of Orange.3  
 

1.1 Demographics 

Orange has a current population of 13,934. As of 2019, Orange has 5,194 housing units of which 84.2% 
are owner-occupied, 11.6% are renter-occupied and 4.2% remain vacant. The unemployment rate is at 
2.9% (down from a peak of 6.6% in 2010). 2.6% of Orange’s population lives below poverty level and 
there are 7,431 in the annual labor force. 59.3% of residents have a bachelor’s degree or higher, which is 
up by 13.7% since 2000. The median household income in Orange is $121,308.4 
 

1.2 Geography and Water  

Orange remains an open and well-planned residential community, whose residents prioritize 
stewardship for the environment and protection of natural resources. The Town’s 17 square miles of 
tree-lined rolling hills lie beside the Housatonic River, which acts as the western border of the Town. 
Wooster Island, located in the Housatonic River, is a popular fishing location. The jurisdiction has several 
small parks and waterways including Turkey Hill Preserve and the Wepawaug Conservation Area that 
break up the residential area.   
 
The South Central Regional Water Authority manages several water bodies located in the northern part 
of Orange and includes the Wepawaug Reservoir and upstream segment of the Wepawaug River, 

 
1 “Orange 2015 Plan of Conservation and Development.” (2015). Orange, Connecticut. 
2 “Town beginnings…” (2017). Orange Historical Society, Orange, CT.  
3 “First Selectmen’s Office.” (2017). Town of Orange Connecticut.   
4 “South Central Region, CT: Demographic & Socioeconomic Trends.” (2021). South Central Regional Council of Governments. 
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Maltby Lakes and upstream segments of Silver Brook and the Cove River. The CT DEEP has identified the 
Housatonic River, Wepawaug River, Race Brook, Twomile Brook, Indian River, and Silver Brook as 
impaired due to urban runoff and pollutants.5 
 

1.3 Transportation  

Orange is traversed by Interstate 95, Route 15 (Wilbur Cross Parkway), and U.S Route 1. Metro-North 
Railroad service also runs through the southeast of the jurisdiction with the nearest stop in West Haven. 
The Iroquois Gas Corporation operates a natural gas transmission pipeline that runs along the 
Housatonic River. In 2012, a municipal meeting revealed that Hurricane Sandy felled 40 trees and more 
common periodic heavy rains caused flooding on U.S. Route 1.  
 
Orange is located between the Naugatuck River Valley and coastal communities, leading it to be a 
channel for traffic to and from Woodbridge and Bethany. Some of this traffic cuts through residential 
neighborhoods and the town is planning to manage this traffic flow with traffic calming techniques to 
slow traffic speed. Additionally, the town does not have an organized network of sidewalks or trails 
which limits pedestrian traffic and activity.6 
 
The town is served the by Connecticut Transit System (CT Transit) which includes the: 

• F-6 Route– Service between New Haven and Seymour via Route 34 
• O-2 Route – Service between New Haven and Mil- ford via Route 1 
• B-4 Route – Service between New Haven and West Haven via Bull Hill Road.7  

   
The Metro-North Rail Line, which provides train service between New Haven and Grand Central 
Terminal in New York City runs through the town, though there is presently no rail station in Orange.8 
 
As of 2019, 83.0% of Orange residents drove alone as a means of transportation, while 7.2% carpooled 
and only 2.9% used public transportation. 82.0% of the population commuted to a different municipality 
for work, which was an increase from 73.7% in 2000.9 
 

 
5 “Orange 2015 Plan of Conservation and Development.” (2015). Orange, Connecticut.  
6 “Orange 2015 Plan of Conservation and Development.” (2015). Orange, Connecticut. 
7 “Orange 2015 Plan of Conservation and Development.” (2015). Orange, Connecticut. 
8 “Orange 2015 Plan of Conservation and Development.” (2015). Orange, Connecticut. 
9 “South Central Region, CT: Demographic & Socioeconomic Trends.” (2021). South Central Regional Council of Governments. 
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1.4 Land Use and Development  

Though Orange used to be a farming community, it has since developed into a popular residential area 
on the western outskirts of the New Haven community. The town has several structures listed on the 
National Register of Historic Places, such as the Henry F. Miller House.10 In the South Central Region: 
Plan of Conservation and Development 2018-2028, Orange’s goals were focused on, “protecting 
community character, promoting conservation through design, and encouraging well-planned 
development.”11 The area is periodically subjected to damage from downed trees, river flooding, ice 
storms and hurricanes.  
 
There are approximately 11,190 acres of land in Orange. According to the assessor’s database, it is 
estimated that 83% of Orange (about 9,291 acres) is developed, while 1,900 acres of land may be 
available for future development. About 81% of Orange is zoned residential use, while approximately 8% 
is zoned for business development. There is a Transit-Oriented Development Overlay District which 
impacts 37 acres near the proposed train station located on Marsh Hill Road. Though Orange Center has 
been called a focal point in the community, the town does not have a Town center where people can 
walk in a pedestrian-friendly mixed-use area. As part of future development and planning, Orange 
considered encouraging this type of development in the future.12 

 
10 “Properties” Orange Historical Society, Orange, CT.  
11 “South Central Region: Plan of Conservation & Development 2018-2023 DRAFT Update.” (2018). South Central Regional Council of 
Governments. Pg. 71.  
12 “Orange 2015 Plan of Conservation and Development.” (2015). Orange, Connecticut. 
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2. Hazard Profiles 

2.1 Critical Facilities 

There are six critical facilities in the Town, as seen in  
Table 1. There is one designated shelter in Town. the High Plains Community Center on Orange Center 
Street.  
 

Table 1. Critical Facilities in the Town of Orange 

Facility Location Emergency 
Power 
Supply? 

Shelter? In Floodplain 
or Coastal 
Flood Hazard 
Area? 

In Surge 
Zones? 

Police Station 314 Lambert 
Road 

N/A EOC Center No No 

Fire House #1 625 Orange 
Center Road 

N/A No No No 

Fire House #2 355 Boston Post 
Road 

N/A No No No 

Town Hall 617 Orange 
Center Road 

Yes N/A N/A N/A 

Public Works 308 Lambert 
Road 

N/A N/A N/A N/A 

High Plains 
Community Center 

525 Orange 
Center Road 

Yes Yes N/A N/A 
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Figure 1. Orange FEMA Flood Zones and Critical Facilities.   
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2.2 Vulnerable Assets 

 
Figure 2. Orange FEMA Flood Zones and Historic Resources. 
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Repetitive Loss and Severe Repetitive Loss Properties 
In addition to the spatial analysis conducted above, summary information for repetitive flood loss and 
severe repetitive flood loss properties within the Town of Orange also provides an indication of 
vulnerable assets, especially with regard to properties insured under the National Flood Insurance 
Program that have experienced repeated flooding ( 
Table 2).13 
 

Table 2. Orange Repetitive and Severe Repetitive Flood Loss Summary 

 Number of 
Losses 

Number of 
Properties 

Building 
Payments 

Contents 
Payments 

Total 
Payments 

Repetitive Loss 55 15 $380,818 $227,804 $608,622 

Severe Repetitive Loss 11 2 $162,238 $77,243 $239,481 
 

The majority of the RL properties are single-family homes.  Only one RL property is non-residential, and 
it appears to be a retail store. As of December 31, 2012, the Town of Orange had a total of 131 claims 
totaling $1,244,981 in losses for all NFIP-insured structures and by July 31, 2017, that number had grown 
to 133 claims totaling $1,262,028. 
 
Since 2017, as of March 31, 2022, the Town has had 151 flood claims totaling $1,545,522. 

2.3 Historic Disasters 

2.3.1 Federally Declared Events 

Over the past two decades alone, six historic disaster events have occurred that have shaped how 
disaster response and recovery is handled across the United States. These events include Hurricanes 
Katrina, Sandy, Irma, Maria, and Harvey, along with the California wildfires in 2017. While not all of 
these events directly impacted the SCRCOG region, or the State of Connecticut, hazard mitigation 
planning has been driven by these catastrophic events. 
 
The first federal act of relief occurred in 1803 following a destructive fire in Portsmouth, New Hampshire 
where Congress provided relief in the form of suspended bond payments. Over a century and a half later 
in 1979 the Federal Emergency Management Agency (FEMA) was created and tasked with nationwide 
emergency management. However, emergency and disaster declarations for the State of Connecticut 
have been made since 1954. These have included hurricanes, blizzards, severe wind and rainstorms, and 
tornadoes. 
 

 
13 Based on information provided by the Federal Emergency Management Agency current as of 12/31/2012. 
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Since 2016, specifically for New Haven County, there have been three FEMA Disaster Declarations (DR), and 
two Emergency Declarations (EM) ( 

Table 3). These are in addition to the COVID-19 DR and EM that were declared in March 2020. FEMA 
declarations are made when it is determined that federal assistance is needed to supplement State and 
Tribal efforts in the wake of an event.  
 
In addition to the FEMA declarations, the United States Department of Agriculture (USDA) declared 
eight agriculturally related disasters in the same time frame; two of which were also declared by FEMA. 
These USDA declarations make emergency loans available to agricultural producers in the designated 
counties. 
 

Table 3. FEMA and USDA Disaster Declarations for New Haven County. 

Event Disaster  Date of Event Date Declared  

FEMA Disaster Declarations for New Haven County 

Severe Storms, Tornadoes, 
and Straightline Winds 

DR-4385-CT May 15, 2018 August 20, 2018 

Tropical Storm (T.S.) Isaias* 
DR-4580-CT  
EM-3535-CT August 4, 2020 January 12, 2021 

Hurricane Henri EM-3564-CT August 21-24, 2021 August 22, 2021 

Hurricane Ida* DR-4629-CT September 1-2, 2021 October 30, 2021 

USDA Declared Disasters for New Haven County 

Frost and Freeze S4048 February 12, 2016 September 21, 2016 

Drought S4055 August 2, 2016 September 28, 2016 

Excessive Rainfall S4478 August 1, 2018 March 20, 2019 

Drought S4814 September 22, 2020 October 14, 2020 

Drought S4825 September 29, 2020 October 15, 2020 

Tropical Storm Elsa S5069 July 9, 2021 August 30, 2021 

* Indicates FEMA declaration that was also made by USDA 
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In New Haven County, the May 2018 storms (DR-4385) caused $8,187,833 worth of damage, with 
federal assistance totaling $6,213,312. Tropical Storm Isaias (DR-4580) resulted in $4,656,424 worth of 
damage and a federal assistance totaling $3,915,143. For reference, Hurricane Sandy resulted in over 
$14 million of damage. Public assistance (PA) was requested by most communities in the region.  
 
In addition, Individual Assistance (IA) housing assistance for owners and renters was distributed in the 
wake of Hurricane Ida (DR-4629). Homeowners throughout the region received $570,033 in assistance 
and renters received $37,112. 

2.3.2 National Centers for Environmental Information 

 
The NOAA National Centers for Environmental Information (NCEI) maintains a storm events database 
that documents significant weather events and their impacts including injuries and loss of life, and 
economic impacts and property damage. Event types in this database generally include severe storm 
events such as hurricanes, thunderstorm, or windstorms, hail events, snow and freezing events, and 
several types of flood events such as flash or coastal floods.  
 
Between 2017 and 2021 the SCRCOG region experienced 70 different events including floods, hail, high 
windstorms, and tornadoes ( 

Table 4). Property damage throughout the region for these 70 events was estimated to be $1,054,500. 
Losses specific to the Town of Orange are discussed in section 0. 
 

Table 4. NCEI Events Between 2017 and 2021. 

Event Type 
Number of Events  

Flash Flood 25 

Flood 
1 

Hail 2 

Thunderstorm Wind 39 

Tornado 3 

Total 70 
 

2.3.3 Drought Occurrences 

The United States Drought Monitor (USDM) is a nation-wide map depicting which areas throughout the 
U.S are in drought, and the intensity of that drought. The USDM is developed via data syntehsis and 
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observations from drought experts and local observers. The chart seen in Figure 3 is a graphictal 
representation of the drought periods in New Haven County from 2015 to the end of 2021. The dark 
organge and red areas indicate a more severe drought period. Most recently, New Haven County has 
experienced an extreme drought (D3) in 2016 into 2017, with a severe drought (D2) in 2020. 
 

 
Figure 3. United States Drought Monitor (USDM) Drought Intensity for New Haven County from 2015 
through 2021. 

Another tool used to charcterize drought conditions is the Standardized Precipitation Index (SPI). This 
index identifies drought areas based on the deviation of recent preiciptation levels in comparison to the 
long-term average. Ultiamtely, if rainfall levels have been “lower than normal” or “wetter than normal” 
in a certin timeframe, the SPI represents these highs and lows at a nationl scale. The chart seen in Figure 
4 shows the SPI for New Haven County from 2015 to the end of 2021. In comparison to the USDM, the 
fluctuations in drought periods are relatively synonmous, however, the SPI indiciated a more severe 
period of droght between 2015 and 2017 than the USDM. This is because the USDM is based on several 
other factors aside from just precipitation, hence why the USDM is typically used to determing local 
drought measures and needs. The blue areas on the chart are the priods of time that were wetter than 
usual with higher precipitation.  
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Figure 4. Standardized Precipitation Index (SPI) for New Haven County from 2015 through 2021. 

The impacts of drought vary throughout the SCRCOG region and are often felt over a longer period of 
time and are related to social, ecological, and economic concerns. The 2016 drought, the most extreme 
in recent years, resulted in mandated water conservation measures, and required some water utilities in 
the region, to make necessary water management changes. In addition, eight farm operations received 
assistance from the United States Department of Agriculture in the wake of the event in the amount of 
$78,590.  
 
The severe drought in 2020 also impacted the region in various ways. At a statewide level, drinking 
water reservoirs were at 67% of capacity and 83.5% of normal. With decreased precipitation, and 
drinking water reservoir levels low, the Connecticut Interagency Drought Workgroup placed New Haven 
County in a Stage 1 drought per the State Drought Plan. Specifically, the Northeast Regional Climate 
Center identified the City of New Haven as having one of the highest rainfall deficits in the State at -
11.09 inches average rainfall. During the 2020 drought, private wells were reportedly drying up, there 
were reports of livestock farms needing water, and water utilities throughout the region and state were 
experiencing reduced supply.  
 
On October 15, 2020, the USDA identified New Haven County as a contiguous disaster county, making 
farm operators eligible to be considered for assistance from Farm Service Agency (FSA). Three farms in 
the region received assistance as a result of the drought in the amount of $17,982. 
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2.3.4 Wildland Urban Interface (WUI) 

 
Figure 5. Orange WUI and Critical Facilities. 
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3. Risk Analysis 

3.1 Vulnerable Assets: Exposure Analysis 
Vulnerable assets were identified by intersecting GIS-based asset inventories with known hazard boundaries 
to determine the numbers of parcels, critical facilities, and historic assets. This results in an estimation of 
vulnerable assets for the entire region, by hazard as shown in  

Table 5Error! Reference source not found.. Drought exposure was estimated using the Connecticut DPH 
assumed private well data develop in 2021. The wildfire hazard boundary was defined by those parcels 
within the wildland-urban interface and intermix and that were also assumed to be a private well. The 
assumed presence of a private well indicates a lack of public water supply, and potentially reduced 
firefighting capacity. The estimated value of at risk assets is based on the Town’s latest property tax 
values. Scenarios are cumulative, i.e., the 0.2% annual chance estimates also include the values and 
numbers of the 1% annual chance event.  
 

Table 5. Town of Orange Vulnerable Assets Exposure Analysis. 

Hazard At-Risk Parcels At-Risk Facilities At-Risk Historic Assets 

 Value Number Value Number Value Number 

Hurricane/Tropical 
Storm 

$1,888,404,810 6,088 $9,610,300 6 $9,987,640 36 

Severe 
Thunderstorm 

$1,888,404,810 6,088 $9,610,300 6 $9,987,640 36 

Severe Winter Storm $1,888,404,810 6,088 $9,610,300 6 $9,987,640 36 

Tornado $1,888,404,810 6,088 $9,610,300 6 $9,987,640 36 

Drought $174,856,680 702 - - - - 

Flood  

1% Annual Chance $226,611,480 587 $8,794,400 1 - - 

0.2% Annual Chance  $307,728,620 861 $8,794,400 1 $312,400 1 

Storm Surge       

Category 1 $33,930 9 - - - - 



Orange Annex 
2023 SCRCOG Mitigation Plan Update  
 

JANUARY 2023 17 

 

Hazard At-Risk Parcels At-Risk Facilities At-Risk Historic Assets 

Category 2 $4,528,930 12 - - - - 

Category 3 $5,857,830 16 - - - - 

Category 4 $6,193,730 18 - - - - 

Earthquakes $1,888,404,810 6,088 $9,610,300 6 $9,987,640 36 

Wildfire $82,665,550 372 - - - - 
 

 

3.2 Hazard Losses 

3.2.1 Federal Assistance 

 
Of the five natural hazard emergency and disaster declarations, the Town received FEMA PA funds in the 
wake of T.S. Isaias and for the COVID-19 Pandemic ( 

Table 6). 
 

Table 6. Federal Funds Received from Disaster Declarations. 

Event 
Disaster  Assistance 

Type 
Federal Funding 
 Received 

Total Project Need 
(Damages) 

Tropical Storm (T.S.) 
Isaias 

DR-4580-CT  
EM-3535-CT PA $283,975 $377,173 

Covid-19 
DR-4500-CT 
EM-3439-CT PA $26,070 $26,070 

 
Funds received by the Town for both events were primarily distributed for debris removal and 
protective measures, with the remaining 2% of the $310,045 distributed for public buildings, and state 
management costs (Figure 6). Some of the funds specifically were allocated to equipment, fire alarm 
response, and hurricane protective measures.   
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Figure 6. Federal Funds Received by Category. 

 
In addition to PA funds, there six FEMA IA disbursements made to property owners in Town in the wake 
of Hurricane Ida. These payments totaled $46,240. 
 

3.2.2 National Centers for Environmental Information (NCEI) 

 
The NCEI documentation has identified two events for the town of Orange since 2017, both of which 
were thunderstorm and wind events. Combined, the two events resulted in a reported $7,000 in 
property damage. The storm events resulted in downed trees at Racebrook Country Club, and near 
Turkey Hill.  

 

3.3 HAZUS-MH Analysis 

Hazus-MH (Hazus) v5.1 was used to complete the earthquake, hurricane wind, and both riverine and 
coastal flood analyses for vulnerability and loss estimates for the 2022 plan update. The Hazus software 
was developed by FEMA and the National Institute of Building Sciences. For the earthquake module, the 
U.S. Census tracts are the smallest extent in which the model runs; for the hurricane and flood modules, 
U.S. Census blocks were used. Multi-frequency depth grids were used for the riverine flood analysis, but 
only the 100-year coastal depth grid was available and used for analysis. Hazus was also used to 
calculate Storm Surge using the National Hurricane Center’s (NHC) Sea, Lake, and Overland Surges from 
Hurricanes (SLOSH) Maximum of the Maximum Envelope of Waters (MEOWs) (MOM) depth grid. 

Debris Removal, 
$241,058

Protective 
Measures, 

$61,952

Public Buildings, 
$2,651

State 
Management, 

$4,384
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3.3.1 Earthquake 

The earthquake analysis was run based on the largest earthquake in Connecticut history, which occurred 
in East Haddam on May 16, 1791. Specific parameters include: 

• Longitude of epicenter: -72.40 
• Latitude of epicenter: 41.50 
• Depth: 10.00 km. 
• Magnitude: 6.40 
• Attenuation function: CEUS 2008 

After the earthquake analysis was performed, two tables for each municipality were created based off the 
tables for the 2018 update: Numbers of Buildings Damaged and anticipated extent of damage ( 

Table 7) and Total Building-Related Economic Loss (Table 8) which includes the total economic loss by 
general occupancy type. An additional table was also created: Other Earthquake Impacts ( 

Table 9) which includes information related to debris generated, number of displaced households, and 
the number of individuals who need to seek temporary shelter. Including this table allows these impacts 
to be compared across different hazards. 
 

Table 7. Number of Buildings Damaged from the East Haddam Earthquake Scenario for the Town of Orange. 

Orange Slight Moderate Extensive Complete Total 

2022 Count 11,803 11,317 11,112 11,074 45,306 
 
 
Table 8. Total Building Related Economic Loss from the East Haddam Earthquake Scenario for the Town of 
Orange. 

Orange Residential Commercial Industrial Others Total 

2022 Losses $23,560,552 $22,200,465 $5,480,424 $2,212,453 $53,453,893 
 
 

Table 9. Other Earthquake Impacts from the East Haddam Earthquake Scenario for the Town of Orange. 

Orange Debris Generated 
(Tons) 

Households 
Displaced 

Individuals Seeking 
Temporary Shelter 

2022 Results 14 12 6 
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3.3.2 Hurricane 

Hazus uses historical hurricane tracks and computer modeling to identify the probable tracks of a range 
of hurricane events and then assigns potential wind gusts that result. Widespread extreme 
thunderstorm wind events, such as those associated with well-developed squall lines, may have wind 
gusts of a similar magnitude to those of the 50- or 100-year hurricane wind event.  A 1000-year event is 
the rough equivalent of a strong Category 1 or low-end Category 2 hurricane (or weak to mid-strength 
EF-1 tornado) with 3-second wind gusts of up to around 95 mph.  
 
For the hurricane hazard, three tables for the Town of Orange were created based off the tables for the 
2018 update: Numbers of Buildings Damaged and anticipated level of damage ( 

Table 10), Building-Related Economic Loss (
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Table 11), and Other Hurricane Impacts (Table 12) which includes information related to debris 
generated, number of displaced households, and the number of individuals who need to seek temporary 
shelter. These tables broke down the values for the six hurricane return periods (10-, 4-, 2-, 1-, 0.2-, and 
0.01-percent-annual-chance). 
 

Table 10. Number of Buildings Damaged from the Probabilistic Hurricane Scenario for the Town of Orange. 

Orange Return Period Minor Moderate Severe Destruction Total 

20
22

 R
es

ul
ts

 

10-year 0 0 0 0 0 

20-year 3 0 0 0 3 

50-year 12 0 0 0 13 

100-year 99 6 0 0 105 

200-year 413 41 1 0 455 

500-year 859 138 7 3 1,008 

1,000-year 1,583 442 55 27 2,108 
 



Orange Annex 
2023 SCRCOG Mitigation Plan Update  
 

JANUARY 2023 22 

 

Table 11. Total Building Related Economic Loss from the Probabilistic Hurricane Scenario for the Town of 
Orange. 

Orange Return Period Minor Moderate Severe Destruction Total 

20
22

 R
es

ul
ts

 

10-year $0 $0 $0 $0 $0 

20-year $4,919 $77 $0 $0 $4,995 

50-year $23,089 $689 $16 $0 $23,794 

100-year $190,709 $10,271 $237 $10 $201,227 

200-year $813,785 $71,863 $2,384 $559 $888,590 

500-year $1,708,893 $255,718 $15,023 $6,368 $1,986,002 

1,000-year $3,169,378 $852,844 $109,456 $52,874 $4,184,552 
 
Table 12. Other Hurricane Impacts from the Probabilistic Hurricane Scenario for the Town of Orange. 

Orange Return Period Debris Generated 
(Tons) 

Households 
Displaced 

Individuals Seeking 
Temporary Shelter 

20
22

 R
es

ul
ts

 

10-year 0 0 0 

20-year 1 0 0 

50-year 59 0 0 

100-year 2,413 0 0 

200-year 6,839 2 1 

500-year 11,054 12 6 

1,000-year 27,674 57 29 
 

3.3.3 Riverine Flood 

Floods are often described in terms of annual percentage chance of occurrence. Floodplains have been 
delineated by FEMA to reflect the 1- and 0.2-percent-annual-chance flood events previously known as 
100-year and 500-year floods, respectively. The area that has a 1 percent chance annually to flood each 
year is delineated as a Special Flood Hazard Area (SFHA) for the purposes of the National Flood 
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Insurance Program (NFIP). The 0.2-percent-annual-chance floodplain indicates areas of moderate flood 
hazard. 
 
Hazus-MH v5.1 was used to complete the riverine flood analysis for vulnerability and loss estimates for 
this plan. The Hazus software was developed by FEMA and the National Institute of Building Sciences. A 
The flood loss estimation methodology consists of two modules that carry out basic analytical processes: 
flood hazard analysis and flood loss estimation analysis. The flood hazard analysis module uses 
characteristics, such as frequency, discharge, and ground elevation to estimate flood depth, flood 
elevation and flow velocity. The flood loss estimation module calculates physical damage an economic 
loss from the results of the hazard analysis.  
 
A Hazus Level 2 analysis was performed for the Town of Orange with user-provided depth grids. The 
flood model was used to run a multi-frequency depth grid scenario which included the following return 
periods: 10- percent (10 year), 4-percent (25 year), 2-percent (50 year), 1-percent (100 year), as well as 
the 0.2-percent (500 year). The average annualized losses (AAL) for flood were calculated using this 
multi-frequency scenario. For analysis purposes, the U.S. Census blocks are the smallest extent in which 
the model runs. Hazus generates economic loss estimates based on direct building damages and 
business interruption. Table 13 shows the annualized losses for the riverine flood scenario. 
 
Table 13. Annualized Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $260,000 $46,000 $1,000 $1,000 $308,000 

Contents $107,000 $135,000 $1,000 $9,000 $252,000 

Inventory $0 $3,000 $0 $0 $3,000 

Subtotal $367,000 $184,000 $2,000 $10,000 $563,000 

Business Interruption 

Income $0 $99,000 $0 $3,000 $102,000 

Relocation $76,000 $31,000 $0 $0 $107,000 

Rental Income $20,000 $22,000 $0 $0 $42,000 
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Orange 2022 Results 

Residential Commercial Industrial Other Total 

Wage $0 $100,000 $0 $8,000 $108,000 

Subtotal $96,000 $252,000 $0 $11,000 $359,000 

Total $463,000 $436,000 $2,000 $21,000 $922,000 
 
Table 14 to Table 18 contain the riverine flood loss estimates for each percent-annual-chance depth grid 
included in the multi-frequency hazard scenario.  
Table 14. 10-percent-annual-chance Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $1,692,000 $317,000 $7,000 $5,000 $2,021,000 

Contents $712,000 $910,000 $8,000 $51,000 $1,681,000 

Inventory $0 $29,000 $0 $0 $29,000 

Subtotal $2,404,000 $1,256,000 $15,000 $56,000 $3,731,000 

Business Interruption 

Income $0 $733,000 $0 $25,000 $758,000 

Relocation $562,000 $225,000 $0 $0 $787,000 

Rental Income $159,000 $163,000 $0 $0 $322,000 

Wage $1,000 $757,000 $0 $63,000 $821,000 

Subtotal $722,000 $1,878,000 $0 $88,000 $2,688,000 

Total $3,126,000 $3,134,000 $15,000 $144,000 $6,419,000 
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Table 15. 4-percent-annual-chance Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $2,406,000 $439,000 $17,000 $10,000 $2,872,000 

Contents $1,006,000 $1,300,000 $23,000 $83,000 $2,412,000 

Inventory $0 $40,000 $1,000 $0 $41,000 

Subtotal $3,412,000 $1,779,000 $41,000 $93,000 $5,325,000 

Business Interruption 

Income $0 $990,000 $0 $31,000 $1,021,000 

Relocation $730,000 $276,000 $0 $0 $1,006,000 

Rental Income $208,000 $204,000 $0 $0 $412,000 

Wage $1,000 $986,000 $1,000 $80,000 $1,068,000 

Subtotal $939,000 $2,456,000 $1,000 $111,000 $3,507,000 

Total $4,351,000 $4,235,000 $42,000 $204,000 $8,832,000 
 
Table 16. 2-percent-annual-chance Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $3,073,000 $546,000 $28,000 $13,000 $3,660,000 

Contents $1,278,000 $1,631,000 $36,000 $111,000 $3,056,000 

Inventory $0 $48,000 $2,000 $0 $50,000 

Subtotal $4,351,000 $2,225,000 $66,000 $124,000 $6,766,000 
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Orange 2022 Results 

Residential Commercial Industrial Other Total 

Business Interruption 

Income $1,000 $1,184,000 $0 $38,000 $1,223,000 

Relocation $871,000 $320,000 $0 $0 $1,191,000 

Rental Income $252,000 $238,000 $0 $0 $490,000 

Wage $2,000 $1,162,000 $1,000 $95,000 $1,260,000 

Subtotal $1,126,000 $2,904,000 $1,000 $133,000 $4,164,000 

Total $5,477,000 $5,129,000 $67,000 $257,000 $10,930,000 
 

Table 17. 1-percent-annual-chance Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $3,908,000 $691,000 $38,000 $18,000 $4,655,000 

Contents $1,643,000 $2,048,000 $50,000 $144,000 $3,885,000 

Inventory $0 $59,000 $3,000 $0 $62,000 

Subtotal $5,551,000 $2,798,000 $91,000 $162,000 $8,602,000 

Business Interruption 

Income $1,000 $1,443,000 $0 $48,000 $1,492,000 

Relocation $1,064,000 $394,000 $0 $0 $1,458,000 

Rental Income $307,000 $293,000 $0 $0 $600,000 

Wage $2,000 $1,418,000 $1,000 $123,000 $1,544,000 

Subtotal $1,374,000 $3,548,000 $1,000 $171,000 $5,094,000 
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Orange 2022 Results 

Residential Commercial Industrial Other Total 

Total $6,925,000 $6,346,000 $92,000 $333,000 $13,696,000 
 

Table 18. 0.2-percent-annual-chance Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $5,810,000 $1,013,000 $62,000 $25,000 $6,910,000 

Contents $2,480,000 $2,892,000 $88,000 $209,000 $5,669,000 

Inventory $0 $78,000 $7,000 $0 $85,000 

Subtotal $8,290,000 $3,983,000 $157,000 $234,000 $12,664,000 

Business Interruption 

Income $1,000 $1,881,000 $1,000 $67,000 $1,950,000 

Relocation $1,420,000 $501,000 $0 $0 $1,921,000 

Rental Income $413,000 $372,000 $0 $0 $785,000 

Wage $4,000 $1,886,000 $2,000 $158,000 $2,050,000 

Subtotal $1,838,000 $4,640,000 $3,000 $225,000 $6,706,000 

Total $10,128,000 $8,623,000 $160,000 $459,000 $19,370,000 
 
In addition to the multi-frequency analysis, an expanded Level 2 single-frequency 1-percent -annual-chance 
flood (100-year) scenario was run for SCRCOG to include all the areas outside the multi-frequency scenario 
footprint. This is to better capture flood losses and to better compare these losses with other communities.  

Table 19 shows the expanded 1-percent-annual-chance losses for the Town of Orange riverine flood 
scenario. 
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Table 19. Expanded 1-percent-annual-chance Riverine Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $4,553,000 $1,029,000 $781,000 $23,000 $6,386,000 

Contents $1,828,000 $3,246,000 $2,086,000 $190,000 $7,350,000 

Inventory $0 $105,000 $202,000 $0 $307,000 

Subtotal $6,381,000 $4,380,000 $3,069,000 $213,000 $14,043,000 

Business Interruption 

Income $67,000 $4,118,000 $52,000 $150,000 $4,387,000 

Relocation $1,818,000 $1,064,000 $90,000 $55,000 $3,027,000 

Rental Income $656,000 $769,000 $15,000 $2,000 $1,442,000 

Wage $162,000 $4,318,000 $89,000 $3,862,000 $8,431,000 

Subtotal $2,703,000 $10,269,000 $246,000 $4,069,000 $17,287,000 

Total $9,084,000 $14,649,000 $3,315,000 $4,282,000 $31,330,000 
 

3.3.4 Coastal Flood 

Hazus-MH v5.1 was used to complete the coastal flood analysis for vulnerability and loss estimates for 
this plan. The Hazus software was developed by FEMA and the National Institute of Building Sciences. A 
The flood loss estimation methodology consists of two modules that carry out basic analytical processes: 
flood hazard analysis and flood loss estimation analysis. The flood hazard analysis module uses 
characteristics, such as frequency, discharge and ground elevation to estimate flood depth, flood 
elevation and flow velocity. The flood loss estimation module calculates physical damage an economic 
loss from the results of the hazard analysis.  
 
A Hazus Level 2 analysis was performed for the Town of Orange with a user-provided coastal depth grid. 
The flood model was used to run a single-frequency depth grid scenario which only included the 1-percent-
annual-chance (100-year) return period. While annualized loss is the preferred manner with which to 
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express potential risk for hazard mitigation planning, as it is useful for creating a common denominator by 
which different types of hazards can be compared, an annual loss was not able to be generated with only 
the coastal 100-year depth grid developed for this analysis. Future work to improve this assessment would 
involve creating a full suite of return periods, either independently or through a Flood Risk Project. For 
analysis purposes, the U.S. Census blocks are the smallest extent in which the model runs. Hazus generates 
economic loss estimates based on direct building damages and business interruption.  

Table 20 shows the 1-percent-annual-chance losses for the coastal flood scenario. 
 

Table 20. 1-percent-annual-chance Coastal Flood Loss Estimates for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $0 $28,000 $97,000 $0 $125,000 

Contents $0 $99,000 $235,000 $0 $334,000 

Inventory $0 $5,000 $23,000 $0 $28,000 

Subtotal $0 $132,000 $355,000 $0 $487,000 

Business Interruption 

Income $0 $38,000 $8,000 $0 $46,000 

Relocation $0 $16,000 $12,000 $0 $28,000 

Rental Income $0 $11,000 $1,000 $0 $12,000 

Wage $0 $75,000 $14,000 $0 $89,000 

Subtotal $0 $140,000 $35,000 $0 $175,000 

Total $0 $272,000 $390,000 $0 $662,000 
 

3.3.5 Storm Surge 

Hazus-MH v5.1 was used to complete the storm surge analysis for vulnerability and loss estimates for this 
plan. The Hazus software was developed by FEMA and the National Institute of Building Sciences. A Hazus 
Level 2 analysis was performed using user-provided depth grids. The NHC’s SLOSH MOM model was used for 
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this analysis. The flood model was utilized to run four separate single-frequency depth grid scenarios for the 
Category 1 to 4 hurricanes and a loss estimate was determined for each hurricane Category ( 

Table 21 to Table 24). Figure 7 shows the location of the storm surge areas in Orange and their relation to 
critical facilities. 
 

Table 21. Category 1 Storm Surge using Maximum of MEOWs for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $70,000 $115,000 $372,000 $0 $557,000 

Contents $40,000 $393,000 $1,061,000 $0 $1,494,000 

Inventory $0 $19,000 $97,000 $0 $116,000 

Subtotal $110,000 $527,000 $1,530,000 $0 $2,167,000 

Business Interruption 

Income $0 $94,000 $17,000 $0 $111,000 

Relocation $1,000 $55,000 $31,000 $0 $87,000 

Rental Income $0 $39,000 $5,000 $0 $44,000 

Wage $0 $173,000 $32,000 $0 $205,000 

Subtotal $1,000 $361,000 $85,000 $0 $447,000 

Total $111,000 $888,000 $1,615,000 $0 $2,614,000 
 
Table 22. Category 2 Storm Surge using Maximum of MEOWs for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $283,000 $337,000 $981,000 $0 $1,601,000 
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Orange 2022 Results 

Residential Commercial Industrial Other Total 

Contents $161,000 $983,000 $2,702,000 $2,000 $3,848,000 

Inventory $0 $48,000 $244,000 $0 $292,000 

Subtotal $444,000 $1,368,000 $3,927,000 $2,000 $5,741,000 

Business Interruption 

Income $0 $241,000 $45,000 $0 $286,000 

Relocation $28,000 $131,000 $70,000 $0 $229,000 

Rental Income $8,000 $96,000 $12,000 $0 $116,000 

Wage $0 $431,000 $77,000 $0 $508,000 

Subtotal $36,000 $899,000 $204,000 $0 $1,139,000 

Total $480,000 $2,267,000 $4,131,000 $2,000 $6,880,000 
 
Table 23. Category 3 Storm Surge using Maximum of MEOWs for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $679,000 $973,000 $2,605,000 $4,000 $4,261,000 

Contents $375,000 $2,517,000 $6,849,000 $5,000 $9,746,000 

Inventory $0 $126,000 $607,000 $0 $733,000 

Subtotal $1,054,000 $3,616,000 $10,061,000 $9,000 $14,740,000 

Business Interruption 

Income $0 $621,000 $119,000 $0 $740,000 

Relocation $87,000 $376,000 $188,000 $0 $651,000 
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Orange 2022 Results 

Residential Commercial Industrial Other Total 

Rental Income $26,000 $277,000 $34,000 $0 $337,000 

Wage $0 $1,128,000 $200,000 $0 $1,328,000 

Subtotal $113,000 $2,402,000 $541,000 $0 $3,056,000 

Total $1,167,000 $6,018,000 $10,602,000 $9,000 $17,796,000 
 
Table 24. Category 4 Storm Surge using Maximum of MEOWs for the Town of Orange. 

Orange 2022 Results 

Residential Commercial Industrial Other Total 

Direct 

Building $1,168,000 $2,806,000 $6,910,000 $7,000 $10,891,000 

Contents $617,000 $6,438,000 $17,785,000 $9,000 $24,849,000 

Inventory $0 $327,000 $1,471,000 $0 $1,798,000 

Subtotal $1,785,000 $9,571,000 $26,166,000 $16,000 $37,538,000 

Business Interruption 

Income $0 $1,406,000 $252,000 $0 $1,658,000 

Relocation $155,000 $888,000 $404,000 $0 $1,447,000 

Rental Income $48,000 $664,000 $75,000 $0 $787,000 

Wage $0 $2,581,000 $423,000 $0 $3,004,000 

Subtotal $203,000 $5,539,000 $1,154,000 $0 $6,896,000 

Total $1,988,000 $15,110,000 $27,320,000 $16,000 $44,434,000 
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Figure 7. Storm Surge Hazard Areas in the Town of Orange, Connecticut.   
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3.4 Annualized Losses 

Annualized loss estimates ( 
Table 25) have been developed for each hazard discussed in the regional hazard profiles. These 
estimates have been derived from a number of sources, including: 

• Historic FEMA PA funds received by the community 
• Historic FEMA IA funds received by property owners and renters 
• Historic NFIP claims made within the community 
• Connecticut State 2019 Hazard Mitigation Plan estimates  
• HAZUS-MH modeling results performed for the region 
• HAZUS-MH results from the Connecticut State 2019 Hazard Mitigation Plan 

 

Table 25. Annualized Loss Estimates for the Town of Orange. 

 

Hazard Source or Method Losses in 
Orange 

Years of 
Record 

Annualized or 
Annual Loss 

Coastal Erosion Refer to Multi-Jurisdiction 
document 

NA --- NA 

Dam Failure CT HMP NPDP $560 1 $560 

Drought USDA $0 10 $0 

CT HMP NCEI $270 1 $270 

Earthquake FEMA P-366 $26,989 1 $26,989 

Extreme Heat None Available $0 10 $0 

Flood PA $0 10 $0 

NFIP $1,571,630  44 $35,719 

IA (Sandy and Ida) $48,763  10 $4,876 

Hurricanes FEMA PA $985,672  10 $98,567 

Severe 
Thunderstorm 

NCEI direct calculation $11,000 10 $1,100 

CT HMP NCEI $877 1 $877 

Severe Winter 
Storm 

FEMA PA $335,878  10 $33,588 

CT HMP NCEI $2,972 1 $2,972 
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Tornado FEMA PA $0 10 $0 

NCEI direct calculation $0 10 $0 

CT HMP NCEI $140,683 1 $140,683 

Wildfire CT HMP NFIC $16,747 1 $16,747 
 

3.5 Problem Statements 

Problem statements were developed upon the completion and review of all risk assessment tasks. These 
statements are designed to briefly summarize the key hazard risks and vulnerabilities to the municipality 
based on potential impacts and losses from future events. They are among the issues of greatest 
concern and were used to assist in the identification and analysis of potential mitigation actions for. 
These problem statements will be reviewed and revised as needed during future plan updates to reflect 
the most current information resulting from the risk assessment. 
 
Table 26. Orange Problem Statements. 

Problem Area Description 

Primary Hazards of Concern 

Trees High wind weather events such as hurricanes and tropical storms and snow 
and ice weather events such as blizzards and ice storms cause trees and 
branches to fall.  Fallen trees and branches block roads and bring down 
electrical wires and poles, causing power outages. 

Riverine Flooding In severe rainfall events, rising water from rivers and streams floods roads 
and houses. 

Urban/Local Flooding In severe rainfall events, undersized inlets, pipes, culverts, outlets and 
other drainage structures cause local flooding of roads and houses.  
Flooding is also caused by debris blockages. 

Geographic Areas of Concern 

River Flooding 

 

Surry Dr, Zac Ct, Riverdale Rd, Riverside Dr, Old Grassy Hill Rd, Arrowhead 
Dr, North Greenbrier Dr, Sportsman Rd, Derby-Milford Rd, West River Rd, 
Wing Foot Rd, Mapledale Rd, Chippendale La, Hall Dr, Lambert Rd, Sunset 
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Problem Area Description 
Dr, Demarest Dr, Margaret La, Mallard Dr, Indian River Rd, Silverbrook Rd, 
Boston Post Rd, Racebrook Rd, Smith Farm Rd, New Haven Av, Kennedy Dr, 
and Highfield Dr 

Urban/Local Flooding Brookside Dr, Glenbrook Rd, Derby-Milford Rd, East Slope Dr, Oakview Dr, 
Old Country Rd, Coachmans La, Pine Tree Dr, Peck La, Old Tavern Rd, 
Narrow La, Hall Dr, Lambert Rd, and Bishop Dr 

Vulnerable Community Assets 

Critical Facilities Internet for town buildings such as Town Hall and High Plains Community 
Center (public shelter) is dependent on power to an IT equipment closet at 
the Mary L Tracy School, which does not have a generator. The 
uninterruptible power supply (UPS) provides power for a short period of 
time. A generator or longer-duration UPS would provide internet to town 
buildings during longer power outages.  Internet provides access to email 
and all town data and applications that are stored in the cloud, including 
accounting, permits, and plan and other document archives. 

Silverbrook Estates elderly 
congregate housing 

The town-owned Silverbrook Estates elderly congregate housing contains 
45 apartments. The emergency generator does not power the entire 
building including individual apartments, but only certain circuits such as 
heat for the building. 
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4. Capabilities 
The Town of Orange is a suburban residential community with limited capabilities and resources to 
support the implementation of hazard mitigation actions. This jurisdictional annex provides some 
additional documentation on the existing local authorities, policies, programs, and resources to support 
mitigation and the Town’s ability to enhance or build upon these existing capabilities. This includes more 
detailed information on the updated capability findings for the community as highlighted in Chapter 6 
(Capability Assessment), as well as the identification of some specific opportunities to expand and 
improve local mitigation capabilities for consideration as potential new actions for Chapter 7 (Mitigation 
Strategy). 
 

4.1 Summary of Local Findings  

4.1.1 Planning and Regulatory Capabilities 

Planning and regulatory capabilities include the local plans, policies, codes, and ordinances that are 
relevant to reducing the potential impacts of hazards. The following planning and regulatory capabilities 
are currently in place for Orange: 

• Comprehensive/Master Plan (Plan of Conservation and Development) 
• Capital Improvements Plan 
• Economic Development Plan 
• Local Emergency Operations Plan 
• Continuity of Operations Plan 
• Stormwater Management Plan 
• Disaster Recovery Plan 
• Coastal Zone Management Plan 
• Climate Change Adaptation Plan 
• Building Codes Adequately Enforced 
• Zoning Ordinance Adequately Enforced 
• Land Use Planning 
• Zoning Ordinance 
• Subdivision Ordinance 
• Natural Hazard Specific Ordinance 
• Acquisition of Land for Open Space & Recreation 

Given their direct relevance and significance to long-term hazard risk reduction, all current versions of 
formally adopted POCDs for participating jurisdictions were reviewed during the plan update process to 
ensure general consistency and integration as appropriate. Content from the Town of Orange’s POCD 
that is particularly relevant to this hazard mitigation plan is detailed below and hereby incorporated by 
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reference. Additional information on how adequately the POCD and related planning tools are being 
used for hazard mitigation purposes can be found under the Safe Growth Survey section of this annex 
(see Section 4.2). 
 
Orange 2015 Plan of Conservation and Development (2015) 

• The plan incorporates a new Sustainability and Resiliency element into the plan, defining 
resiliency as “the community’s ability to readily recover from sudden changes or adversity,” and 
placing a high value on the Town capabilities for emergency preparedness and response along 
with disaster risk reduction. (p. 57)   

• Under the Sustainability and Resiliency element, the plan identifies the following policies and 
initial tasks to promote resiliency: 

1. Continue to review and improve hazard mitigation plans for recurring events, such as 
flooding.  

2. Continue to review and improve emergency preparedness plans.  
3. Assess the vulnerability of infrastructure (e.g., utilities, transportation, structures) to 

climate change and increased frequency of extreme storms and develop adaptation 
strategies.  
(p. 60) 

• Under the Natural Resources element, strategies for Water Quantity Management are identified 
in addition to the following problem areas regarding flooding: Wrights Pond / Old Grassy Hill 
(undersized culvert); Coachmans Lane / Old Country Road (undersized culvert); Margaret 
Drive/Mallard Drive (lake flooding due to outlet structure); Surrey Drive (flooding from the 
Wepawaug River); and Prudden Lane (flooding from the Wepawaug River). The plan notes that if 
the frequency and severity of large storms increases in the future (as is expected), flooding is 
expected to become more severe as well. The importance of new approaches for stormwater 
management, including Low Impact Development and Best Management Practices, is also 
described in this element. (p. 28-30) 

• Numerous policies are identified in the Natural Resources element relating to flood risk 
reduction, including but not limited to the following: 

1. Manage water quantity by seeking to replicate the natural water cycle in terms of 
infiltration and runoff. 

2. Implement “low impact development” practices to help manage water quality and 
water quantity issues. 

3. Seek to reduce the amount of effective impervious coverage to help reduce pollutants 
and runoff.  

4. Anticipate and address flooding issues in the community.  
5. Consider managing water resource issues on a watershed basis.  

(p. 31) 
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• The goal of improving storm drainage and related policies is included in the Utility Infrastructure 
element, including the transition to a low impact development approach to managing drainage 
for the town. (p. 122) 

 
Fortunately, as evidenced above, the Town of Orange has some other important mitigation capabilities 
in place that work in conjunction with the POCD to reduce hazard risk. This includes the adoption and 
enforcement of building codes and land use and development ordinances/regulations that support 
mitigation by ensuring new or substantially improved development projects meet specific standards for 
public safety and protection from natural hazards. The Town’s Zoning Regulations specify specific 
standards for flood damage prevention as well as those related to inland wetlands and water courses, 
and before a building permit is issued, approval from a variety of departments including but not limited 
to Building, Plan and Zoning, and the Town Engineer may be required. The administration and 
enforcement of these codes and development regulations are considered among the most effective and 
cost-beneficial measures to protect people and future development from the impact of natural hazard 
events. Some additional information on how effectively these regulatory tools and methods are being 
used for hazard mitigation purposes can be found in the Safe Growth Survey and NFIP Participation and 
Compliance sections of this annex. Some specific opportunities to enhance these tools are identified at 
the end of this Capabilities annex. 
 

4.1.2 Administrative and Technical Capabilities 

Administrative and technical capabilities include the local human resources and their skills/tools that 
can be used to support mitigation activities. The following administrative and technical capabilities are 
in place for Orange: 

• Planning Commission 
• Maintenance Programs to Reduce Risk 
• Mutual Aid Agreements 
• Chief Building Official 
• Floodplain Manager 
• Emergency Manager 
• Community Planner 
• Civil Engineer 
• Warning Systems 

The Town of Orange has numerous administrative and technical capabilities across many departments 
under the general supervision of the First Selectman, the Chief Executive and Administrative Officer of 
the Town. Key departments as it relates to hazard mitigation and long-term risk reduction to natural 
hazards include Building, Plan and Zoning, Public Works, and Emergency Management. Town staff are 
supported by other community members who are appointed to local boards and commissions which 
goes a long way in supporting local administrative capabilities and technical expertise. Examples include 
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the Plan and Zoning Commission, Conservation Commission, Inland Wetlands and Water Courses 
Commission, Safety Commission, and Tree Committee.  
 
Notwithstanding these capabilities for the routine administration of departmental functions, including 
the enforcement of existing plans and regulations for new development, Town staff indicated that their 
internal resources are more limited in comparison to other communities. Multiple town staff serve in 
part-time or volunteer roles. Until recently, the Emergency Management Director and Deputy Director 
served the Town on a volunteer basis, but the EMD position is now combined with the Deputy Fire 
Marshal role. The Orange Volunteer Fire Department is one of the remaining few all-volunteer 
incorporated fire departments in Connecticut. 
 
Despite these limitations the Town has been proactive regarding risk reduction efforts in the 
community, and in the past has been able to pursue grant funding to support emergency management 
and hazard mitigation projects. It has also continued to hold regular and frequent meetings of the 
Emergency Management Advisory Council (EMAC), which is composed of designated representatives 
from emergency response departments that have a direct or support role in the Town's management of 
emergency conditions and incidents. 

 

4.1.3 Financial Capabilities 

Financial capabilities include the fiscal resources the community has access to for helping to fund the 
implementation of hazard mitigation projects and related risk reduction activities. The following 
financial capabilities are in place for Orange: 

• Capital improvement project funding 
• Federal Funding 
• State Funding 

The Town of Orange has limited financial capabilities due to its size and relatively small income-
generating tax base. With no special fees or other local capabilities to raise funds, the community has 
been more reliant on external grant funding and debt financing mechanisms. Several years ago, at the 
recommendation of the Town’s auditors, the Town established a Capital Fund Account to pay for future 
capital expenditures to avoid bonding and borrowing. However, outlays from this fund have been 
limited and not used for mitigation-related projects.  
 
The Town’s Public Works Department has been able to apply for a variety of external grant funding, 
including to FEMA (BRIC, FMA, and Assistance to Firefighters Grants) as well as others related to fire 
safety and the Covid-19 pandemic. It recently applied to FEMA on behalf of the owner to mitigate 
(elevate) a repetitive loss property, but the project was not approved under BRIC or FMA due to a low 
benefit-cost ratio. The high cost of new construction and/or elevation improvements (in comparison to 
loss avoidance benefits) has been an obstacle for the Town in obtaining these types of hazard mitigation 
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grants. Without the ability to provide funding on its own, Town staff expressed their concerns of being 
in a “do nothing” mode. That said, they are looking at possibly using transportation funding to help with 
culvert upgrades as part of Town-funded roadways improvements; however larger scale flood control 
projects that are needed are beyond the Town’s ability to fund without outside assistance.  
 

4.1.4 Education and Outreach Capabilities 

Education and outreach capabilities include the local programs and methods already in place that can be 
used to support mitigation activities. The following education and outreach capabilities are in place for 
Orange: 

• CERT Team 
• Website 
• Email Listserv 
• Social Media (multiple departments use Facebook) 
• Public Access Television 
• Everbridge 

The Orange Fire Department provide Fire Prevention tours and demonstrations to school children, Boy 
and Girl Scout Troops, seniors, and citizens within the community. The department uses a combination 
of lecture, visual, and hands on training on tours and demonstrations. 

 

4.2 Safe Growth Survey 

As introduced and described in Chapter 6 (Capability Assessment), the Safe Growth Survey was used 
again during the plan update process to help evaluate the extent to which the Town of Orange is 
positioned to grow safely relative to its natural hazards. The survey covered six topic areas including the 
following: 

• Land Use 
• Transportation 
• Environmental Management 
• Public Safety 
• Zoning Ordinance 
• Subdivision Regulations 
• Capital Improvement Program and Infrastructure Policies 

The results of the Safe Growth Survey are summarized in  
Table 27. This includes describing how strongly current Town staff agrees or disagrees with 25 
statements as they relate to existing plans, policies, and programs for guiding future community growth 
and development, according to the following scale: 
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1=Strongly Disagree   2=Somewhat Disagree   3=Neutral   4=Somewhat Agree   5=Strongly Agree 

 
Survey results provide some helpful information on how effective existing planning mechanisms are 
currently being used to address hazard mitigation and long-term risk reduction. The results were also 
incorporated into the analysis of possible new mitigation actions for the Town of Orange to consider in 
terms improving or expanding upon its planning and regulatory capabilities to reduce the effects of 
natural hazards, including but not limited to the vulnerabilities identified in the risk assessment. 
 

Table 27. Safe Growth Survey Results, Town of Orange. 

COMPREHENSIVE/MASTER PLAN (i.e., Plan of Conservation and Development) 

Land Use 

1. The comprehensive/master plan includes a future land use 
map that clearly identifies natural hazard areas. 

1         2         3         4         5 

2. Current land use policies discourage development and/or 
redevelopment within natural hazard areas. 

1         2         3         4         5 

3. The comprehensive/master plan provides adequate space 
for expected future growth in areas located outside of 
natural hazard areas. 

1         2         3         4         5 

Transportation 

4. The transportation element limits access to natural hazard 
areas. 

1         2         3         4         5 

5. Transportation policy is used to guide future growth and 
development to safe locations. 

1         2         3         4         5 

6. Transportation systems are designed to function under 
disaster conditions (e.g., evacuation, mobility for 
fire/rescue apparatus, etc.). 

1         2         3         4         5 
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COMPREHENSIVE/MASTER PLAN (i.e., Plan of Conservation and Development) 

Environmental Management 

7. Environmental features that serve to protect development 
from hazards (e.g., wetlands, riparian buffers, etc.) are 
identified and mapped. 

1         2         3         4         5 

8. Environmental policies encourage the preservation and 
restoration of protective ecosystems. 

1         2         3         4         5 

9. Environmental policies provide incentives to development 
that is located outside of protective ecosystems. 

1         2         3         4         5 

Public Safety  

10. The goals and policies of the comprehensive/master plan 
are related to and consistent with those in the hazard 
mitigation plan. 

1         2         3         4         5 

11. Public safety is explicitly included in the 
comprehensive/master plan’s growth and development 
policies. 

1         2         3         4         5 

12. The monitoring and implementation section of the 
comprehensive/master plan covers safe growth objectives. 

1         2         3         4         5 

ZONING BYLAWS 

13. The zoning bylaws conform to the comprehensive/master 
plan in terms of discouraging development and/or 
redevelopment within natural hazard areas. 

1         2         3         4         5 

14. The bylaws contain natural hazard overlay zones that set 
conditions for land use within such zones. 

1         2         3         4         5 
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COMPREHENSIVE/MASTER PLAN (i.e., Plan of Conservation and Development) 

15. Rezoning procedures recognize natural hazard areas as 
limits on zoning changes that allow greater intensity or 
density of use. 

1         2         3         4         5 

16. The bylaws prohibit development within, or filling of, 
wetlands, floodways, and floodplains. 

1         2         3         4         5 

SUBDIVISION REGULATIONS 

17. The subdivision regulations restrict the subdivision of land 
within or adjacent to natural hazard areas. 

1         2         3         4         5 

18. The regulations provide for conservation subdivisions or 
cluster subdivisions to conserve environmental resources. 

1         2         3         4         5 

19. The regulations allow density transfers where hazard areas 
exist. 

1         2         3         4         5 

CAPITAL IMPROVEMENT PROGRAM AND INFRASTRUCTURE POLICIES  

20. The capital improvement program limits expenditures on 
projects that would encourage development and/or 
redevelopment in areas vulnerable to natural hazards. 

1         2         3         4         5 

21. Infrastructure policies limit the extension of existing 
facilities and services that would encourage development in 
areas vulnerable to natural hazards. 

1         2         3         4         5 

22. The capital improvements program provides funding for 
hazard mitigation projects identified in the hazard 
mitigation plan. 

1         2         3         4         5 
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COMPREHENSIVE/MASTER PLAN (i.e., Plan of Conservation and Development) 

OTHER 

23. Small area or corridor plans recognize the need to avoid or 
mitigate natural hazards. 

1         2         3         4         5 

24. The building code contains provisions to strengthen or 
elevate new or substantially improved construction to 
withstand hazard forces. 

1         2         3         4         5 

25. Economic development and/or redevelopment strategies 
include provisions for mitigating natural hazards or 
otherwise enhancing social and economic resiliency to 
hazards. 

1         2         3         4         5 

 

4.3 NFIP Participation and Compliance 

The Town of Orange has actively participated in the National Flood Insurance Program (NFIP) since 1980. 
The current effective Flood Insurance Rate Map (FIRM) is dated May 16, 2017. As of August 31, 2022, 
there are a total of 57 NFIP policies in force. The total annual premium is $66,372 for a total of 
$15,561,700 in coverage. A total of 152 claims amounting to approximately $1,545,521 have been paid 
to NFIP policyholders in Orange since joining the program.14 More information on NFIP-insured 
structures, including those that have been repetitively damaged by floods, is provided in Chapter 5 (Risk 
Analysis). 
 
Table 28 describes the Town of Orange’s participation and continued compliance in accordance with 
NFIP requirements and as specified in FEMA’s 2022 Local Mitigation Planning Policy Guide.15 

 
14 FEMA NFIP, HUDEX Report, Policy and Loss Data by Community: https://nfipservices.floodsmart.gov//reports-flood-insurance-data 
15 Local Mitigation Planning Policy Guide. FEMA. April 2022. P. 26. 
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Table 28. NFIP Participation and Compliance, Town of Orange. 

REQUIRED INFORMATION RESPONSE 

Adoption of NFIP minimum floodplain 
management criteria via local regulation. 

Adopted via Chapter 223 Flood Damage 
Prevention of the Town of Orange Code. Adopted 
by the Board of Selectmen of the Town of Orange 
on 10/21/1987; amended in its entirety on 
11/10/2010. 

Adoption of the latest effective Flood Insurance 
Rate Map (FIRM), if applicable. 

Adopted via the above Flood Damage Prevention 
regulations (Section §223-7 Basis for establishing 
the areas of special flood hazard). Latest effective 
FIRM is dated 5/16/2017.  

Implementation and enforcement of local 
floodplain management regulations to regulate 
and permit development in SFHAs. 

The local permitting process includes required 
“sign-offs” from various town officials, including 
the Town Engineer, as part of the wetlands and 
zoning approvals required before a building 
permit can be issued. The Town Engineer reviews 
plans for new buildings, additions, outbuildings, 
pools, etc. to determine whether work is 
proposed within the 100-year flood zone. A flood 
zone development permit is required for any 
proposed development within the 100-year flood 
zone.  

Appointment of a designee or agency to 
implement the addressed commitments and 
requirements of the NFIP. 

Robert H. Brinton, Jr., P.E., Director of Public 
Works/Town Engineer 

Description of how participants implement the 
substantial improvement/substantial damage 
provisions of their floodplain management 
regulations after an event. 

The Town follows the same local permitting 
process as described above for implementing and 
enforcing floodplain management regulations 
following a flood event. The ordinances in 
Chapter 223 of the Town Code define substantial 
improvement/substantial damage as 50% of 
market value of the structure. 

 
Orange’s local floodplain management regulations and building code enforcement procedures include 
the following requirements that exceed minimum NFIP standards: 
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• Require freeboard (elevation requirements higher than the base flood) 
• Prohibit or minimize new development in floodplain areas 
• Prohibit or enforce higher standards for critical facilities subject to flood hazards 

Per the Town of Orange’s higher regulatory standards, new construction of residential structures is 
prohibited in the 100-year flood zone. Substantial improvements to residential structures, and all non-
residential construction, are required to have the lowest floor (including basement) elevated to at least 
one (1) foot above the 100-year flood elevation. In terms of other local floodplain management 
activities, the Town has recently completed flood studies in 3 neighborhoods that were severely 
impacted by Tropical Storm Elsa and Hurricane Ida in 2021. Also, as noted earlier in this chapter, 
floodplain management principles and practices have effectively been integrated into the Town’s POCD 
as well as the Subdivision, Zoning, and Inland Wetlands and Watercourses regulations. 
 
Town staff haven’t identified any specific impediments to running and effective floodplain management 
program in Orange. The Town of Orange does not participate in the Community Rating System (CRS), 
and currently does not consider CRS participation a viable option based on its limited administrative 
capabilities and the low number of NFIP policies currently in force. 
 
Additional information on each jurisdiction’s floodplain management program and participation in the 
NFIP is provided in Chapter 6 (Capability Assessment). 
 

4.3.1 Improvement Opportunities 

Despite the limitations and constraints faced by the Town of Orange when it comes to current hazard 
mitigation capabilities, it can expand and improve on the capabilities described in Chapter 6 (Capability 
Assessment) and this annex. The Town is aware of each it’s strengths and weaknesses in terms of 
mitigating risk. Specific opportunities to address existing gaps or limitations in local capabilities to 
reduce risk have been identified for each capability type and are further described below. Each of these 
opportunities were then considered by the Town during the plan update process as potential new 
mitigation actions to be included in the updated Mitigation Strategy. 
 

Planning and Regulatory Capabilities 

• Assess all relevant regulations and the Town’s permit review process to identify improvements 
to better address natural hazards, climate change, and projected future conditions (including 
extreme heat, heavy downpour events, etc.). This includes the incorporation of nature-based 
solutions into existing rules and regulations where most appropriate.  

• Increase the integration of hazard mitigation and climate resiliency into the Town’s existing CIP 
planning and project lists. Examples include (1) making resilience a key objective/priority for the 
Town's strategic, operational, and fiscal policies for municipal infrastructure and asset 
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management; and (2) developing methods to help ensure the Town limits expenditures on 
projects or infrastructure improvements that would encourage development and/or 
redevelopment in areas vulnerable to natural hazards.  

• Be opportunistic with addressing hazard mitigation and resilience through future amendments 
and implementation of the Town’s updated POCD, especially as it relates to non-flooding 
hazards. This includes updating the Town’s current land use policies to discourage development 
and/or redevelopment within natural hazard areas. 

Administrative and Technical Capabilities 

• Increase current staff capacity to pursue and implement hazard mitigation, climate adaptation, 
and other community resilience building activities by converting applicable part-time staff or 
volunteers to more full-time employment, and making additional staff hires as determined 
necessary.  

• Build internal staff capacity to identify and pursue external sources of grant funding for 
mitigation projects through increased opportunities for training/professional development and 
the ability to invest more time on grant writing, grants management, and related administrative 
tasks. Consider the designation or hiring of a dedicated resource development / grants 
administrator for the Town. 

• Consider adding pre-disaster hazard mitigation and the implementation of this plan as a 
standing agenda item for the Town’s Emergency Management Advisory Council (EMAC). 

Financial Capabilities 

• Maximize opportunities through the Town’s budgeting and Capital Fund Account process to help 
fund priority hazard mitigation and climate adaptation projects, especially when a local cost-
share increases the Town’s chances for a grant award. 

• Continue to support the Public Works Department’s efforts to apply for FEMA Hazard Mitigation 
Assistance grants as well as non-traditional mitigation funding to help implement long-term risk 
reduction projects across the community. 

• Continue to build and support the capacity of local staff and volunteers to identify and pursue 
funding made available through external funding programs, particularly those routinely made 
available to smaller communities through recurring state-level grant programs. 

• Continue to coordinate with SCRCOG and neighboring communities in the region as it relates to 
positioning the Town to pursue and capture future grant funding for regional hazard risk 
reduction projects.  

Education and Outreach Capabilities  

• Increase use of the Town’s website to support low-cost public education and outreach initiatives 
on building community resilience to hazards as well as individual mitigation actions for 
homeowners, business owners, etc. 
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• Expand opportunities for public/private partnerships to support public education and 
community outreach initiatives related to hazard awareness and risk reduction efforts. 

• Identify and seek to address any unmet needs related to targeted outreach and education for 
the community’s more vulnerable populations (i.e., environmental justice communities, 
residents with special needs, property owners in high risk hazard areas, etc.). 

• Consider expanding the Fire Department’s ongoing fire prevention tours and demonstrations to 
address natural hazards and other pre-disaster mitigation topics (such as risk awareness, 
recommended individual preparedness/mitigation activities, the availability of flood insurance, 
etc.). 

Possible New Actions Related to NFIP Participation and Compliance 

• Coordinate with the State NFIP Coordinator on possible updates or revisions to local floodplain 
management regulations based on CT DEEP’s most current Model Floodplain Management 
Regulations (which are routinely being updated as needed).  

• Evaluate permit application forms to determine possible modifications focused on flood hazard 
prevention. Develop a checklist for review of building/development permit plans and for 
inspection of development in floodplains (a model is available). 

• Conduct a review of other regulatory programs and planning tools, such as the comprehensive 
plan and zoning ordinance, and report on opportunities to improve consistency with the 
objectives of floodplain management. 
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5. Mitigation Actions 
Mitigation actions are projects or activities identified to reduce current and future vulnerabilities identified through the process of developing 
this 2023 SCRCOG Mitigation Plan Update. The first table in this section identifies the status of the mitigation actions included in the 2016 
version of this plan. Besides current status, actions brought forward to this 2023 plan are identified in the Keep for Plan Update? column. The 
second table includes all the actions, and their essential details, for this 2023 SCRCOG Mitigation Plan Update. The actions are also listed in the 
Mitigation Action Tracker (a Google Sheet spreadsheet) maintained by SCRCOG. These actions were prioritized by the Municipality according to 
the criteria detailed in the main body of the plan. 
 

Table 29. Status of Previous Mitigation Actions – Town of Orange. 

Action # Action Title Action Description Current 
Status 

Status Description/Explanation Keep for Plan 
Update? 

1 Tree Pruning and 
Removal 

Continue to ensure proper tree 
pruning and removal along roads. 
Hurricane winds could cause 
massive road closures and power 
outages. 

Completed 
+ To Be 
Continued 

Completed and will be continued as a 
priority mitigation action for the Town. 

YES (see Action 
#1) 

2 EMAC Meetings Hold Emergency Management 
Advisory Council (EMAC) meetings 
once a month to include discussions 
on emergency planning. 

Completed 
+ To Be 
Continued 

Completed and will be continued as an 
ongoing priority activity for the Town 
in support of this plan and related 
efforts. 

YES (see Action 
#2) 

3 Mallard Drive Access 
Improvements 

Improve access to Mallard Drive 
neighborhood which becomes 
isolated during flood events. 
Currently can only be accessed from 
rear through retail plaza. 

Canceled No such project has been planned; no 
longer considered a priority mitigation 
action for inclusion in this plan. 

NO (see 
explanation at 

left) 
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Table 30. Updated Mitigation Actions (2023-2028) – Town of Orange. 

Action # Action Title Action Description Estimated 
Cost 

Potential 
Funding 
Source 

Lead 
Department 

Implementation 
Schedule 

Priority 

1 Tree Pruning and 
Removal 

Continue to ensure proper tree 
pruning and removal along roads. 
Hurricane winds could cause 
massive road closures and power 
outages. 

$35,000 
(current 
annual 
town 
budget for 
tree 
removal) 

Municipal 
CIP Budget 

Public Works Ongoing Medium 

2 EMAC Meetings Hold Emergency Management 
Advisory Council (EMAC) meetings 
once a month to include 
discussions on emergency 
planning. 

Low Municipal 
Operating 
Budget / 
Staff Time 

Emergency 
Management 

Ongoing Medium 

3 Old Country Road 
and Coachmans 
Lane Culvert 
Replacement 

Replace hydraulically inadequate 
pipe culverts with a larger box 
culvert, as recommended by a 
flood study. 

$1,265,000 ARPA; 
Municipal 
CIP Budget 

Public Works 2023 High 

4 Pine Tree Drive and 
Peck Lane Culvert 
Replacement 

Replace hydraulically inadequate 
pipe culverts with a larger box 
culvert, as recommended by a 
flood study. 

$1,760,000 ARPA; 
LOTCIP; 
Municipal 
CIP Budget 

Public Works 2024 High 

5 Brookside Drive, 
Glenbrook Road, & 
Derby-Milford Road 
Area Culvert 
Replacement 

Replace hydraulically inadequate 
pipe culverts with a larger box 
culvert, as recommended by a 
flood study. 

$3,716,000 ARPA; 
LOTCIP; 
Municipal 
CIP Budget 

Public Works 2025 High 
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Action # Action Title Action Description Estimated 
Cost 

Potential 
Funding 
Source 

Lead 
Department 

Implementation 
Schedule 

Priority 

6 Old Tavern Road and 
Narrow Lane Culvert 
Replacement 

Replace hydraulically inadequate 
pipe culverts with a larger box 
culvert. 

Unknown - 
projects not 
designed 
yet. 

ARPA; 
LOTCIP; 
Municipal 
CIP Budget 

Public Works 2023-2028 Medium 

7 Hall Drive and 
Lambert Road Area 
Culvert Replacement 

Replace hydraulically inadequate 
pipe culverts with a larger box 
culvert. 

Unknown - 
projects not 
designed 
yet. 

ARPA; 
LOTCIP; 
Municipal 
CIP Budget 

Public Works 2023-2028 Medium 

8 Elevate or acquire 
houses located in 
floodplain 

Elevate or acquire and remove 
houses subject to severe flooding 

Varies 
depending 
on site and 
house. 

FEMA HMA 
(BRIC / 
HMGP / 
FMA); 
CIRCA 
MRG; DEEP 
Climate 
Resilience 
Fund 

Public Works 2023-2028 Medium 

9 Localized flooding 
mitigation 

Install or replace storm drainage 
pipes, culverts, catch basins, 
detention structures, and other 
measures to reduce localized 
flooding 

Unknown - 
projects not 
designed 
yet. 

FEMA HMA 
(BRIC / 
HMGP / 
FMA); 
ARPA; 
LOTCIP; 
Municipal 
CIP Budget; 
STEAP 
Funds 

Public Works 2023-2028 Medium 
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Action # Action Title Action Description Estimated 
Cost 

Potential 
Funding 
Source 

Lead 
Department 

Implementation 
Schedule 

Priority 

10 Sewer Pump Station 
Generators 

Install generators at Woolco, Smith 
Farm, and Saab pump stations. 
Replace generator at Boston Post 
Road pump station. 

$400,000 FEMA HMA 
(BRIC / 
HMGP / 
FMA); 
WPCA 
Funds 

Public Works 2023-2028 Medium 

11 Smith Farm Road 
Pump Station Bypass 

Install piping and valves to allow 
bypass pumping at Smith Farm 
Road sewer pump station 

$10,000 FEMA HMA 
(BRIC / 
HMGP / 
FMA); 
WPCA 
Funds 

Public Works 2023-2028 Medium 

12 Woolco Pump 
Station Wet 
Weather Capacity 
Improvement 

Install larger pumps at the Woolco 
sewer pump station to handle wet 
weather flows. 

$60,000 FEMA HMA 
(BRIC / 
HMGP / 
FMA); 
WPCA 
Funds 

Public Works 2023-2028 Medium 

13 Update Floodplain 
Management 
Regulations 

Coordinate with the State NFIP 
Coordinator on possible updates or 
revisions to local floodplain 
management regulations based on 
CT DEEP’s most current Model 
Floodplain Management 
Regulations (which are routinely 
being updated as needed). 

N/A Municipal 
Operating 
Budget / 
Staff Time 

Public Works 2023-2028 Medium 
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Action # Action Title Action Description Estimated 
Cost 

Potential 
Funding 
Source 

Lead 
Department 

Implementation 
Schedule 

Priority 

14 Update Permit 
Application Process 

Evaluate permit application forms 
to determine possible 
modifications focused on flood 
hazard prevention. Develop a 
checklist for review of 
building/development permit plans 
and for inspection of development 
in floodplains (a model is 
available). 

N/A Municipal 
Operating 
Budget / 
Staff Time 

Zoning 
Officer 

2023-2028 Medium 

15 Regulatory Review 
for Improved 
Floodplain 
Management 

Conduct a review of other 
regulatory programs and planning 
tools, such as the comprehensive 
plan and zoning ordinance, and 
report on opportunities to improve 
consistency with the objectives of 
floodplain management. 

N/A Municipal 
Operating 
Budget / 
Staff Time 

Zoning 
Officer 

2023-2028 Medium 
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